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RATIO g

The comparison of two or more things of same kind is called RATIO. If x and y are
two values of same kind (in same units), then the ratio of x to y is written as x 1y and
readasx istoy.

In z
l'\‘
+ Numecrator “x" is called 1st term or Antecedent and
+ Denominator “y" is called 2nd term or Consequent.
# Antecedent and Consequent must be of same units

# Ratio has no unit.

Remarks:
1. Normally a ratio is expressed in simplest form. As. 10: 16=35: 8.
) 2. The order of the terms in a ratio must be maintained. As 3 : 4 is not same as
4: 3.

3. Ratio exists only with quantities having same unit (kind).
4. (i) ITx >y, then the ratio x : y is called of greater inequality.
(i} 1fx <y, then the ratio x : y is called of lesser inequality.
(iif) 1f x =y, then the ratio a : b is called ratio of Equal Equality,
5 (i) Duplicate ratio of a:bisg?, p?
(i) Triplicate ratio of a : b is 53 . p?
({if) Sub-Duplicate ratio ofa :bis ;. [ = ﬂ}i :;,.5"5

(iv) Sub-Triplicate ratioofa :bis Jf; : 1\.1']; =a}{ :hk{

11
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1.2 RATIO & PROPORTION

6. Inverse ratioof x tyisy 1 x

7. (i) Commensurable : 1fthe terms of the ratio are integers, the ratio is called
commensurable, As. 3 : 2

() Incommensurable ; 1f the terms of the ratio are not integers, the ratio

is called Incommensurable.
As. J3.J2 cannot be expressed in terms of integers. So, it is Incom-
mensurable.

8. Compound/Combined Ratio = Product of all ratios.

PROPORTION

An equality of two ratios is called Proportion. Four quantities a, b, ¢, d arc said to
be in proportion ifa:h=c:d.

It is also written as
a:b::c:d
Here a, b, ¢, d are called 1st; 2nd; 3rd and 4th term of proportionals respectively

a C
Sl sad=bc
" b d 3

+. Product of extreme terms = Product of middle terms.
This rule is called Cross — Product Rule.

Ina:hb::c:d proportion, unit of a and b should be same and that of ¢ and d should
also be same.

As. 6 ¥ 8 =12 toffees : 16 toffees are in proportion.
Let a, b and ¢ are of same kind (in same units).

a b

Ir—=— = a:b::bic
b ¢

Le a, b, ¢ are in proportion.

Then, this proportion is called continuous proportion.

Here a is 1st proportion ¢ is called 3rd proportion and b is called mean
proportion.

s b=Aac =GMofake.

14 RATIO & PROPORTION

Sum of antecedents of all ratios

Then each ratio = Gumof consequents of all ratios

e atctet...

b d [ bd+f4..
§. Subtrahendo

IR e L
by e
Then each ratio

H_ _i_i_ wn A=C=€ " uuuus
b od [ T b-d-f

f PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

.1. What must be added to each term

of the ratio 49 : 68 so that it becomes ) e e

3:47 7. {c) is Correct
(a) 3 & 5 ).2. The students of two classes are in
() 8 (d) 9 the ratios 5 : 7, if 10 students left from

[June 2010] | each class, the remaining students are
in the ratio of 4 : 6, then the number of
Solution : Detall Method students in each class was :

Let x is added to each term

(a) 30,40 (b) 25,24
Then 2123 (c) 40,60 () 50,70
6R+x 4
[June 2010}

or 196 +4x = 204 + 3x

or dx < 3x = 204 - 196 Solution : Tricks : Go by choices:

g (a) ; (b) and (c} are not in the ratio
o 5y

== {c) 18 Correct
Tricks : Go by Choices

o {d) is Correct.
Q3. If A : B =2:5, then (10A + 3B) :

3 i 1
Ist Find =075 (By Caloulator) (SA+28) I equal to

(a) 7:4 ®) 7:3
Then For () 222 2075 () 6:5 d 7:9
e [Dec. 2010f
4‘4 5 ST
(b) = TR 075

—

RATIO & PROPORTION 1.3

Pmpemfe:ofhvpardm
1. Cross - Product
a:b::c:d
a [
= 3=y o ad=be
. Invertendo

Ifa:b::c:d; Then its inverse

"

b :a::d:c also becomes in proportion.

AL ko
w"qu Ti‘w.'t'lﬂc

3. Componendo
Ifa:b::c:d.
Thena+b:b::c+d:d

—+1 LI P
Proof : 7 =D

4. Dividendo
Ifa:b=c:d.
Thena-b:b=c-d:d.

g
Pmoi.b—

o

Componendo and Dividendo

a+b c+d

Ifa:b::c:d. ; Dividing (3) by (4)

a+h _c+d
6. Alternendo
fa:b::c:d
Thena:c::b:d

i.e. ratio of alternate terms are also in proportion.

7. Addendo
Ifa:b=c:d=e:f= i

Solution : It A:B=2:5 Then
W0A+38  10%2+3x5 35 7

RATIO & PROPORTION 15
(a) 3 b 9
(e) 13 d 6

[Dec. 2011)

SA+2E  Sx2+2x5 20 4

=7:4

() is correct
Q.4. In a film shooting, A and B re-
ceived money in a certain ratio and B
and C also received the money in the
same ratio. If A gets T1,60,000 and C
gets 72,50,000. Find the amount re-
ceived by B ?

(@) ¥2,00,000  (b) ¥2,50,000

() T1,00,000 (d) T1,50,000
[June 2011}
Solution : Detail Method
A:B=B:C
So,B*=AC ;

S0,B
= JAC = /1.60,000%2,50,000

=400 500 = 2,00,000

Q.5. The ratio compounded of 4:5 and
sub-duplicate of “a"” ;9 is 8:15, Then
value of “a” is

(a) 2 (b) 3
(c) 4 (dy 5
{Dec. 2011]
e T
Solution .{115 \Ig 15
dda_3
R
sa=2=a=4
-, () is correct

Q.6. If X varies inversely as square of

Solution : (d) 1s correct

|
I“L—-” K‘,e““f'- ; where

k = proportional constant

Whenx=1Theny =2

k —
1:—2-2—=>k:4 x—y,
i 1
Wheny=6,'l"henx=g;=;
1
xm—
9

().7. Which of the numbers are not in
proportion ?

(a) 6,857 (b) 7,14.6.12

() 1827,12,18 (d) 86,129
[June 2012]

Solution : (a) Go by choices

SR
For (a) Fim

-, (a) is not in proportion
(Q.8. Find two numbers such that mean
proportional between them is 18 and
third proportional between them is
144

(a) 9336 (b) 8:32
c) 7:28 {d) 6;14
[Dec. 2012]
Solation : (a) is correct
Tricks : Go by choices

Y and given that Y =2 for X = 1, then
the value of X for Y = 6 will be




L6 RATIO & PROPORTION

For (a) Mean Proportional of 9 and 36

=+0%36 = 18

It satisfies 1st condition.

If 144 is its 3rd condition.

36% =9x144

It also satisfies the Znd Condition.
Q.9. Triplicate ratio of 4 : S is

(@) 12564 (B) 16:25
(c) 64:125 (c) 120:46
[June 2013}

Solution : (¢} Triplicate ratio of 4:5
=4*:5" =64:125
Q.10. The mean proportion between

24 and 54 is
{a) 33 (h) 34
(c) 35 (d) 36
[June 2013)

Solution : (d) Mean - Proportion
=f24x54 =36
Q.11. The ratio of numbersis1:2:3

and sum of their squares is 504 then
the numbers are

(a) 6,12,18 (369
(€) 48,12 {d) 510,15
[Dec. 2013]

Selution : (q) is correct

Tricks : Go by choices

6:12:18 = 1:2:3 (True)

and 674 122+ 18 = 504 (True)

Q.12 IT P is 259, less than Qand Ris
.:.lll'f. higher than Q the Ratio of R and

(a) 5:8 (b)y 8:5
fic) 523 (d) 3:5
[Dec. 2013]

Solution : (#) is correct
Let Q =100, So, P = 100-025 = 75
&R=100+20=120
R_120_38
Piils g
Q.13. A person has assets worth
1,48,200. He wish to divide it amongst
his wife, son and danghter in the ratio
3:2: 1 respectively, From this assets
the share of his son will be

(a) T 74,100 (&) T 37,050
() T 49,400 (d) T 24,700
{Tune 2014f

Solution ; (¢) is correct

Share of son = i 148,200

312
= 349,400
Q4. Ifx 1y =2: 3 then (5x+2y) :
(Bx-y)=
(a) 19:3 By 16:3
(e} 712 (d) 7:3
[Mune 2014)

Solution : (h) is correct

Sxt2y Sw2+2x3 16

Ix2=3 3

3x=y L,

Q.15. The first, second and third month
salaries of a person are in the ratio
2:4:5, The difference between the prod-
uct of the salaries of first 2 months &
last 2 months is T4,80,00,000, Find the
salary of the second month

Solution : (d) is coTTect

1.8 RATIO & PROPORTION
{a) § (b) 2 and 5 rupee coins. The total sum of the
© 3 @ 9 coinsis 743, The ratio between 1 rupee
and 2 rupees coins is 3 : 2. Then the
: Dec. 2015] | pimber of 1 rupee coins is
Solution : (#) is correct
(@) 12 (b) 8
let x be added.
x4 {e) 10 (d) 16
R S
oo 255 [Dec. 2016f

18+x 3B4x
Tricks: Go by choices.

~ox =72 salisfies it.
Q.20. x, y, z together starts a business,
ifx invests 3 times as much as y invests
and y invests two third of what z in-

vests, then the ratio of capitals of x, y,
zis

(@y3:9:2 (b) 6:3:2
€} 3:6:2 {d) 6:2:3
[Tune 2006f
Solution : (4)
Detail Method
x:'3.|-=:>:‘i_-1]1-_—>x:}-—1 1

aml_v=.‘3.:=y::—-2:3

=30 )R

=S
—BE 5 =6:2

yig =213

Xiviz =6:2:3
(d) is correct
Tricks: Go by choices
6=3x2 and 2= Bx_'::

Q.21. A bag contains 23 number of

Solution : (a)

Tricks : Go by choices
Let option (a) is correet,
Lt x is common in the ratio,
50, T coing=3Ix=12;80,x=4
No.ofT2coins=2 x 4=§

Hence No. of coins of T 5 coins = 23-
12-8=3

Total money =12 x 1 +8x 2 + 3 %
5= 43 Satisfied.
S0 (a) is correct

Detail Method:

Let x is common in the ratio.

= No.of ¥1 coins & T 2 coins are 3r; 2x

S No.of T Seoins =23 - 3x - 2w =
23-5x

Total Sum
=dxx ] +20x 24 (23 Sx)x5=43

Tx-25x+115=43

or115-43 =18
or 72 = 18x
orx=4
= No. of 2 1 coins
= 3%
=3 x4

=-]2

coins in the form of | rupec, 2 rupee

RATIO & PROPORTION 1.7
(a) T 4,000 (b) T6,000 (a) 37 U: S;?i
(€) ¥ 12,000 (d) T 8,000 () 19 (d) 9 o
[Dec. 2014] [June

Let x is common in the ratio.
12" and 3" month salaries of a
person = 2x 4% ;5%
- From (s,
4:x5:—21x4x=§.80,w,m0.
or 12x° = 4,80,00,000.
or,x’ =4000000
x=2000.
g month salary =dx = 4x 2000
=T 8000
0Q.16. lS{sz—-qi] = Tpq , where p, g
are positive then p: 4
{a) 5:6 (b 5:7
() 35 (d) 37
[June 2015]
Solution : (g) is correct
li{lpl—ql}=7pq
Tricks : Go by choices
For (a) put p=3;q= b we get
15pxs? -6% |=3x5%6
orjsx14 =210
or210=210

(.17. If one type of rice of cost {.1 184
is mixed with another type of rice of
costtlﬁ.Sﬂ,wenmmreiswld at¥17.60
with a profit of 14.6% on selling price
then in which proportion the two types

of rice mixed ?

Solution : Cost of mixture per kg =
17.60 - 14.6% = 15.0304 = 15.03

(approx.)
By rules of Alligation

13.84

1554

0.5l L3
51:119 =37

Gio by choices

(a) is correct (approx)

Q.18. Find the ratio of third propor-
tional of 12 ; 30 and mean propor-

tional 0f 9525 ¢
@ 7:2 k) 5:1
() 9:4 (d) None of these
[Dec. 2015/

_ a0 75
Solution : 3rd proportional =T2- =7:

Mean Proportional = /9% 25 =15
TS
io=—=35:1
Ratio 15

(b) is correct

them proportional:

.19, What must be added to each of
the numbers 10, 18, 22, 38 to make

—

RATIO & PROPORTION 1.9

Q12.Ha:b=2:3b:ec=4:5c:d
=6:Tthena:dis

(a) 24 :35 (h) B:15
(e} 16:35 (@ 7:15
e 2007

Solution : Option (¢) is correct,

Multiply.all ratios.

abe_a
bicad d
2.4 6 16
L0 10
355788

.23, The ratio of the number of five

rupee coins to number of ten rupee

coins is 8: 15, If the total value of five

rupee coins is 360, then the no. of ten

rupee coins is
(a) 72

() 150

(b) 60
. (d) 135
[Dec. 2017}

Solution : Option (d) is correct.

Total No. of T5 coins = 360/5 =72

Let x is common in the ratio.

So, T5 coins = 8x = 72 ; S0, x = 0

MNo. of T 10 coins = 15X9 = 135
ey
Q.24.10 333 2 arein proportion
then x =

=
h

fa)

I
() I
[Dec. 2017)

Gl el

(e}

Solution : Option {a) is correct,
Product of middle two terms

= Product of extremes

| 1 1an
e L.,

o T i

Q25. M (a+th):(bte)if{c+a)=7:8

:9andat+b+tec=18thena:b:ic=

{a) §:4:3 (b) 3:4:5
{c)y 4:3:35 d) 4:5:3
[Tune 2018]

Solution : (¢} 1s correct.

Tricks: Go by choices.
(©Leta:b:e=4:3:5
ILis in ratio. So, itshould must satisfy
ghven ratio (a+h):(b+c):(c+a)=
T:8:%0e (4+3):(3+5):(5+4)=
7 : 8: 9 (True) Avoid 2nd condition,
In detail method it will take too
much time.

.26, 1f p : g is the sub-duplicate

ratioof p—x*:g-x" then x*is:

R 24

@ pag @ peq
qp

{c) P—q {d) None

TMay 2018]
Solution : Detail Method:




L1 RATIO &

ot pg’ —g2s? = plg— px?

or p’x® —qis? = pq-pq”
orx*(p*=g*)= Pg(P-q)

or y* (prap-a)=pqlp-q)

P
i A
or n+q
- () is correct

Tricks : Go by choices.

.27. The mean proportional between

24 and 54 is :
(a) 33 (b) 34
(c) 35 (d) 36

Solution ; Formula
Mean Proportionofa & b = Jab

(d) =+/24x54 =36
[May 2018]
Q.28. =2 s duplicate ratio of

Sx+6

% then find the value of x :

{a) 6

(c) 5

(k) 2
(d) 9

[Nov. 2018}
Solution : (a)

T FEY.
*13) %5

L dx-2
over ST
Tricks : Go by choices

foroption (a) putting x = 6 in LHS; we
et
3%2-2 4 ;
sx2+6 9 (RI1S)

2~ la) is correct,

PROPORTION
Q. MHx:y:z2=7:4:11 then
X+y+2Z
(a) 2 by 3
) 4 d) 5
[Nov. 2018]

Solution : (a)

ty+e THa+1]
5 Wil
2.30. If the ratio of two numbers is
7 : 1L If 7 is added to each number
then the new ratio will be 2 : 3 then
the numbers are.

P
i

(a) 49,77 (b) 42,45
(c) 43,42 (dy 39,40
[June 2019]

Solution : Tricks:- GBC (Go by
Choices)

Bk Pl bl ingt b e
(ﬂ] 7e11=7 must Deequal,

Here it is comect.

Now:
49+7 56 2
77+7 84 3

Divide 56 by numerator (2) and 84 by
Denominator (3) we get same value
wagn

Note:- No need to solve ; only
check.

By Calculator.

.31. The two numbers are in ratio
3 : 4. The difference between their
squares is 28, Find the greater num-
ber.

112
Selution : (a) is given
A B
tats
or, B*=AC
or B = JAC
= Ji600% 2500
= 40 x 50
=3 2000

.36, The ratio of two quantities is
15: 17. If the consequent of its inverse
ratio is 15, then the antecedent is;
(a) 15 @ \is
(c) 17 {d) 14
[Tan. 2021)
Solution : () is correct

After inversing the ratio 15: 17

17
We get 5 Le. 15 as conseguent
Clearly its Antecedent = 17
.37, The salaries of A, B and C arein
the ratio 2 : 3 : 5. Ifincrements of 15%,
10% and 20% are allowed respec-

tively to their salary, then what will be
the new ratio of their salaries?

(@) 3:3:10
(B) 10:11:20
(c) 23:33:60
{d) Cannot be determined
[Jan. 2021 & July 2021]
Solution : (¢) is correct

Using Caleulator.

RATIO & PROPORTION

New ratio
=AiB:C
=(2+ 15%): (3 + 10%): (5 +20%)
=23:33:60

[Note: On calculator type 2 + 15% but-
ton; we get 2.3. Similarly do for rest
terms]
Multiplying each term by 10; we get
=23:33:60
(.38, A vessel contained a solution of
acid and water in which water was
64%. Four litres of the solution were
taken out of the vessel and the same
quantity of water was added. If the
resulting solution contains 30% acid,
the quantity (in litres) of the solution,
in the beginning in the vessel, was
(a) 12 (k) 36
(c) 24 (@ 27
[Tuly 20211
Solution: (c) is correct
Let quantity of mixture = x
Acid = x = (100 — 64)% = (- 36x
Quantity of Acid in 4 litre mixture
4 % 36% = 1-44
After reduction of 4 litres of mixture;
remaining Acid = 0-36x ~ 1-44
After adding 4 litre water, Total quantity
=x-4+4=x litre
Percentage of Acid
~ D36x-1.44 %100=130
X
or,
0-36x ~ 144 =

0-3x

Y —
[
i RATIO & PROPORTION 111
| @ 12 (b) 8 Q.33 12 1 b =9:4 then =
| (©) 16 (@ 10 5 B
: [Nov. 20191 |\, "G T
Solution : () : @ 23 ®) 32
Let x is common in the ratio. (© 613 (@ 136
So, Numbers are 3x & 4x. [Dec. 2020
From Qts. Solution: ~a:b=9:4
e
7 -7 =28 L EiRE
or; 163" —9x' =28 b Va ‘
2 k Q44
or Tyt =28=x"=4 :%+%=%=?
hy L A =~ (d) is correct.
. Greater No. =dx =4 xid=
sb=3:Tthen3a+2b:4a
.32. The ratio of No, of boys and the E’:r:; l; a:b=3:7then3a
No. of girls in a school is found to be . R i
15+ 32, How many boys and equal no. | (a) 27:43 (b) 23: 47
| of girls should be added to bring the | (c) 24 : 51 (d) 29:53
| ratio to 2/3 ? [Dec. 2020]
| (@) 20 (b) 19 Solution : Puttinga=3; =7
(c) 23 (d) 27 We get
I [Dec. 2020] 3a+2{=_3><3+2><?
Solution : Tricks GBC da+5h 4x3+5x7
I5+19 34 2 3
I ® H3p 51 30 =5
| .. (b) is correct. . (b) is correct
Dﬂa“. o ().35. Tn a certain business A and B
Latuls won received profit in a certain ratio; B
b L and C received profits in the same
s ratio. 1 A gets T 1600 and C gets T 2500
PR A then how much does B get?
o ety Movie (@) 32,000 (b) 22,500
or x= 19 (©) 1,000 (d) T1,500
(b) is correct. [Jan. 2021f

0-36x —0-30x = 144

| or
o 0-06x = 144
= —— - 24 litres
ar & 0.06 24 litres

QJ‘).H&:B=S:3.B:C=6:Tanﬁ

| C:D=14:9, then the value of A: B:
c:D
(a) 20:14:12:9

(b) 20:9:12:14
| {(c) 20:9:14:12
(d) 20:12:14:9
[duly 2021}
Solution : (d) is correct
Tricks : Go by Choices (GBC)
Checking for all ratios, we get
option (a) 20; 14:12:9
20_5_A

43 B
So {a) False
Doing in this way for rest options
At the end
For option (d) 20: 12:14:9
Azl C:D

S
153 LB

12 6 B
ﬁ—-?—E (Also True)

14 C
? = -D (TTUC]
Hence (d) is correct

RATIO & PROPORTION

1.13

(0.40. Incomes of R and S are in the
ratio 7: 9 and their expenditures are in
the ratio 4 : 5. Their total expenditure
is equal to income of R. What is the
ratio of their savings?
(@) 23:36 (B) 28 :41
() 31:43 (d) 35:46
[Dec. 2021]
Solution : (d) Solis
Let x is common in the ratio of incomes
el
= = ox
and y is common in the ratio of expendi-
4y
ture = g}'
From Question :
Total expenditure = Income of R
=dy+5y=Tx

7
or9y=Tx=y= g ¥

e oE Tx—4y
Ratio of saving = 9x-5y

7 [@..‘35]/‘.
?xr—v4)€6x |

9x-Sxx ==l
9 -

Sty
46
Q.41. A bag has 105 coins containing
some 50 paise, and 25 paise coins. T!e
ratio of the number of these coins is
413, The total value (in T) in the bag is

(a) 43.25 (b) 4125
. () 39.25 (d) 3525
[Dec. 2021]




L14

RATIO & PROPORTION RATIO & PROPORTION L.15
I Solution : tf::l‘ R Solution : Tricks: proportion of 5:2:4:3. 1 C gets T 1000 | Given
Total Numbers of 5t paise coins Common Factor = more than D, what is B’s share? C-D=4x-3x=1000
103 Ti i
= = 4= 60 . Total Value . (a) 2000 (&) 1500 So, x = 1000
4+3 Total Value of ratio terms R T T
f 40 () 2500 () 1000 .. B's share = 2x = 2 = 1000
and 25 paise Coins = ——— x 3 =45 Py S ;SR e
443 30.25)7 2(0.10) + 1(005) 0 : [ec. 2022] | =¥ 2000
To;.;l Vz:ilu:; 60 x 0.50 + 45 x 0.25 Calculator Tricks Solution : .. (a)is correct
Sxaion Type 3 * 0.25 = button press Let x is common in the ratio
S A:BiC:D=5x:2x:4x:3x
Q.42. In & department, the number of 2 % 0,10 = button press %
males and females are in the ratio 3 : 2. i
If two males and 5 females join de- e |
partment, then the ratio becomes 1 : 1, | Then Press GT button then M+ button |
initially the number of female in the | then type 40 + button |
department is
(@) 9 ®) 6 Then MRC button. We get 40
) 3 () & 2~ No. of 5 paise coins = | = 40 = 40
[Dec. 2021F | (€} is correct
Solution : (5) Q44 If x:y = 4:6 and 2: x = 1: 2 the
Let x is common in the ratio y=
. _Males  3x (a) 4 b) 6
" Females 2x 1 3
From Questions (c) 3 (d) 5
3 |
i ,,A_ : 5= . =3x+2=2r45 June 2022/
o Solution ;
orx=5-~-2=3
| 0 : T %
.. Initially No. of Females = 2x =2 x |~ T = 3 =K =4
|| 3=6
" L. 4
| Q.43. A bag contains 25 paise, 10 paise | ¥ oR
and 5 paise coinsin the ratio 3:2:1. The A
total value is T 40, the number of § | © i % Ly=6
paise coins is o
(@) 45 ) 43 (b} is correct
45, 2 |
(c} 40 @ 20 Q 5. A sum of money is to be
distributed among A, B, C, D in the
fTune 2022/
e ]

[ ——————

CHAPTERE

INDICES

If anumber x is multiplied 5 times written as.

X Ko Ko X0 X = x5

Here *x” is called BASE and 5 is called Power or INDEX,

Some Related Formulae.

L 8™ = 83X 8% B coererr 10 M Limes.

2. a*= | where a 20,20

aEtE T

wn
=
=
=y
e

O g ot gl e Bl o o SRR

(#1) “‘.'- - g
8 (i) Ifa"=b"Thena=h
(i) Ifa*=a* Thenm=n
"
=M

LR

il




! 22 INDICES
| | - 1
| ) ya =l
r 1
I Wy Ya= o
| 10. () Ifam=k = a=k"

() a™=k" = a=k"
(i) Ifa =k _y g = ko

(iv) Ifa ™=k ya=fm

al a”
W |o] ==
Ws) T
(i) (ab...)"= a=. b
| 12, () Yah

(i)

| ¥

| = [‘l’ ]

. Ifa"=b" Then
Either (i) a=h

or (i) If a=2
Then b=4
or  (fif) If a=4
: Then b=2
| 15. fa>land x <y
Then a* < @
! : CALCULATOR TRICKS

1. Fora™
Steps (1) Typea
(4} Press x button.
(it} Continue pressing ="
Example
4% 1024

button (Power - | =m - 1) times,

Type 4 Then Press » button Then *=" button 4 times; we get the resull.

P

".
24 INDICES
| FRED LR = ey
= () is Correct
Tricks : Go by choices
For(d) 27=3% = »*
x=3
Putx=3in 2*-2"" =4
It satisfies it
(ef) is correct
! Q.2.1f x =%y =2"and z = x* then abc is :
| (a) 2 (1 ) 3 (d) 4
! ; [une 2008
Solution ; x = y* = (2*yF =2
| = ()R =
! sox =i
| Soabe=1
I t» (B} is correct
Q3.1 x=3":37% then find value of 3x"-9x
(a) 3 (b} 9 (c) 12 (@) 10

[Tune 2009]

Solution : Detail Method
It x=33 g )] ’
Cubing on both sides: we get x* =3"")* 4(37V%) £33 371231 437V

= 3+37 +3x1xx (From (I}
or & =3+-.1i+3.t

9+1
3

Or 3% —0x =10

g
orx =3x:

= {d) 15 correct

i

)

INDICES 23

2. Fora™

Steps (i) Type "a”
(if) Press+ button.
(fif) Continue pressing “=" button (Power = m) times

Example
24=0.0625
Type base 2 then press -+ button then continue pressing = button 4 times,
We get the required result.

3. For (1.05)*
1st Method:
Type base 1.05
Then press “ ™ button 60 - 1 = 59 times.
Hind Method:
(1.05)% = [{1.05)*F
15t work for 1.05"
Then " button and work for power 5.
Work As. :
Type: 1.05 then press x button
Then press = button 12-1 = 11 times
Then press = button and continue
Pressing = button 5 - | =4 times.
We get the required result.

'PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

QuILIf2*-2 ' =4, then the value of x “is :

——

(a) 2 (b 1 (c) 64 (d) 27
[Feb. 2008, June 2010 |
Solution : 2* —2 4
or 27°N2-1y=4
or 2515 | = 22
OF g1l 52
=x-1=2
INDHCES 25

Q4. Find the value of: [1-{ 1-(1-¢)" }]* is

@ ¥ (b) x (c) 1 (d) none of these
; [Turie 2009]
| =112
i rele
Solution : [1—[|—u-x’)"]"] 1 |l= 1_1-x’
-2
el
5 J=x®
L ) -2
F[I—{—l—,} ]
1
[ ] ]
=
PLS s
oo
=12 1
»—[——Im] ={x 2] 2 =x
X
2 (B is correct
2"+ 2!
Q8 T
(a) 172 (®) 32 (© 213 @ 13
[Dec. 2009)
n g qn-d
Solution : ;’”—T
)
?."[2“ +1..|)_ *E 1

ra 2% 23—l 2
o () is correct
Tricks : Putn=1




2.6 INDICES

Q.6. If 27 3" 57 - 360). Then what is the value of x, y, 2. ?

(a) 3,2,1 (by 1,23 () 23,1 @ 1,32

INDICES 27

Solution : (#) Tricks

Putn=10
[Dec. 2009]
Solution I 27 .3 5 = 360 3430 _3+1 4 1
3.3 21-3 U 6
97337 x5 =2 32 x5 ]
Ka_xs. i Detail Method
Comparing it; we get | -
| mlogn  gueg g
x=3y=2:Z=1; | }%=¥
: 3% =3 33 -3
.. (@) is correct |
A it ' P
Tricks « Go by choices. S ST
For(@)x=3y=2;7Z=1 r
4 Q.9. Find the value of X, if x.()""=(x")
LHS = 2332 w5t - =RHS. a
R @) 3 ®) 4 © 2 @6
. {a) 1s correct [Dec. 2012]
Q.7. The recurring decimal 2.7777 .....coe.. can be expressed as
(a) 2419 (5) 2219 (c) 26/9 (d) 2519 Solution : (b) is correct
[Dee. 2010] dve
| Solution : Tricks : Go by choices. i
| “ 11 3 1=
By calculator of & 3= xF |+§=E
o]
(a) '—4—26%# 1T 4 x
9 ur'3-=3--*=4
>
(1] -f: T s i R R TI T J (h) is correct
26 a+b+c]
(©) G=2888 E T i Q0. 1f 3z + Yb + Ye = 0; then find the value of [-—j—} -
25 1
(d) T=2.??T .............. (a} 9abc (b) FrETy (c) abe (d) ;;
.~ (d) is correct [Dec. 2013, June 2023]
(34 3%) Solution : (c) is correct
Q.8. The value of o is equal to Detail
{a) 15 (B 16 (c) 1/4 (d) 119 Let x=¥a; v=235; z=3¢
[June 2012} 2 =a y=b 2=c
x+yp=2=0
- —
8 INDICES TNDICES 9
|
Formula | 2 -(y-1)’ )"—-[:—zj')rz’—{xﬂ‘]':
’;:4_)) +2 --'_l’;x]'z =0 .13, The value of (x+ g]t_,,; (xey)-2* {y+:}:— |
xtytz=
P+ =3nz {a) 0 @ 1 ).l (d); =
[June 2016

or:a+b+e=3_3a Y . Yc
or, “X24C - o
Cubing on both sides; we get

3 5
(4] - ey -

. () is correct
Tricks : Leta=-1;b=-1and c = 8, because3/a + {b + Yo =4-1+1 1+48

btc]' _[=1-1+8]
=141 +2=0(R.H,5)-'-[%5] ={———3i~} =) =8

= (-1).(-1).(8) = abc
= () is cormrect

Q.11. The value of

] 1

satab? L Y
i o i +howr l‘_ b .
J’& ¥ ¥°

Solution : (b) is correct

(.r+y-z}(x—y+£i+{y+_t-z) (y-x+z) {x-y+z)lz=x+¥)

X+ y=—zty—xtitx—y+z

(rryte)(x=y+2) [xryeg)lxry-2) (x+y+z)(p+2-%)

i X+ F+I
Tricks : Cyclic order

Q.14.1f 3 =5 = (75) then

ylp e ] ] S
== e
PR ® 3 >
Solution :
35 =5 = (75F el
st el T ey

Tricks : Power of (2) + power of (1)
and put + sign at the place of “x ™.

-‘”'”4,1
= xty+z
il
@ 3 y . (d) None
[June 2016/
~ Detail:

Let3*=5=75=k

S 3=k S =k 75 =k
ST5=3x P

or; k' = k!S(k!Dy = k'

@y ® -1 @1 (d) None mgﬂ,_%+; = AT
R L gt ! So, (a) is correct. (a) is correct
Tricks : It is in Cyclic order 1 1 : 1 1 L
B R AR S, Hase e v of e Q.15. If ghe = 2, then the value of Tear 1+é+¢-'1 + Tt

fa) 0 by 1 () 3 (d) 6 | : 3

[June 2015} (a) g L @ 3 @3
Solution : ' =r= (p"Y =r=r=p" [Sune 2006]
Now r'=p"= (p")*=p* = p™ =p°
-XYE=6
N




2.10 INDICES

Solution : Tricks
“Puta=1,b=2 & ¢= 1. So that abe = 2" in the given question. We get
1 1 1
—_— =1
=1
14142 424 1474
2 2

Option (a) is correct,

_6+45 V648 3 21t
Q.16 Ifa= m.b— T+ s then the value of Fomis
(a) 486 (b) 484 (c) 482 (d) 500
[Tune 2017}

Sohitlon ; L+l =
a b

J6-5  Jo45 (Y6-V5) +(V6+5)

Fors Vo™ (Y

L 645-46./546+5+2./645
6-5
e S
= I-- =72
11
B o]
a b
pe ko FLLEY afital :
S e Pt et R, | g (B T
ﬂﬂ-b_ (a b] iab 22' -2 =482
Option (a) is correct.
!
Tricks : By Caleulator [Calculat& ;t? + ?’L!)!
QI 0 u* =y =w* and u®=vw then Xy +x-2yz=
(a} O b) 1 ¢y 2 (d) None of these

[Dec. 2017}

Solution * @ 0¥ =™ = =y =y’ =t

R

INDICES
Tricks :
o L b
gl e — == —
o ut=ww P

or; xy+z=2yz
or; xy+z-2yz=0
Detail
Let 4=V=W=k
4=k V=K W=k

| £=VW
! (kM =k, ke
or ki = ki
! g )
X O Sk
} xy+ax-2yz=0
et L b e
r Yo Tt ot
' Q.18. lx—- J Lx"‘ J {xm
| (@ xloroar) (b) yeobee @ xbers) @
|
| Solution : (b)
E idpl—l =a+ap+ap’ +"""""=_lfp [In GB]
1 w=l
1
| e e ' a WP
K;” - [Xl—# ] =x
Similarly doing as above ; We get
- - a =] & A=r
:“\"” D‘l—l 2‘(!-6
x= x= x™
=x".x".x"
=-‘ﬂ‘H<'

Option (b) is correct.

—-h—

xmbz

211

[June 2018]

2.12 INDICES | [INDHCES 213
2"32 .
Q.19. m i.‘.izi
1 : 2 1 &I
(a) 2 (b) 3 ) 3 (d) 3 So (c) is correct.
[May 2018] Details:-
Solution : () Let 27 =3 =127 =K',
Trieks :- i 1. i
Put minimum power = n-1=0or n= 1 in the question. S0i22K7 ;3=K7 2=K¢
SEEETE RN H] ('E i
I M a3 "3 12=2"x3'
znlesh--u-axsmnﬂxﬁh il L !
e e e e |5 <
Q.20 6 10" 15 or K K J xK
(@) 3mto (b) 3 ()1 (d) None oL 4 L
0y o 3
{Nov. 2018] !
Solution : Tricks | or Kl s K’l'
: ) ; Zan-lXj!n—u-‘-!xﬁn-q;Ax(‘!utm 1 2
Putm=n =0 in this equation. B s G ' s
QLI 27237 2127 then (e} Bcarect
1
T Mo I 1 i3y |-
(a) g 2z 7 "z_z (h) ;i"‘ 7= :—2 Q.22. The value of {W— 18
2.1, ;
(©) .\’_+_}T_? (d) None [une 2019 (a) 1 ) 3 ) 9 (@) 27
Solution : Solution : (d) i
=0lution :
22" =3 =127 e (1) (Given) Tricks:
Tricks:- Putting n = 1 in the Question.
Factorize 12 in terms of 2 & 3. We get We get
2 %3 212" o (2) ; !
- i [
Always write as power of base of (2) + Power on same base of | ; put 9 *.v3x3
Sign at the place of “5 " Sign. 343
| SE— e



INDICES

2.14 INDICES
()" 2 1
T (Feg5-5) |-
= 3 Ji A
v3
! (2 1) 3
=2 a0 0
megeg e il e
=3 =97 I 3+L_*fi
1 [ J12) 1 I 1 6+2-3 5
.23.1If x =3 +—= then | ¥~ x- s l4——sm——=—
Q B Shegual ) 3 SR
3 Q.24. Find the value of *a’ from the following
5 6 2 3 5 ey et =4
@ 3 ® 3 © 3 @ -5 (B)° = () = (4)
s b 11 (&) 15 @ 17
[Dec. 2019) (@ 13 (
Dec, 2020/
Solution : (a) i
= 1 Solution : (d)
. X=\I+—F - =7 ~
s g ()" x ()" = (A)"
Then _ i
w7 x () = (8)
V126 1 =10 - -
&)z o s () - ()
3 or (Ji}-w X (V'S)_? = («."5}_‘
. | -
126 1 of (v]} = {\G]
*Va |l = 1 28 Lea=-1T=a=17
‘E+'\6— |?3. ;’3 (d) is correct,
3!
1).25. Find the value of I_T
1
x—+3) | x- 3 3 3 3
(=5) Sel-2 @ Zm ® a7 © W @ &
B [Jan. 2021]
216 INDICES INDICES 217
Solution : (a) is correct Solution : (b)
1 i = = =
N e T :.L---I,-.—.% V5 +\:5 SRS R o
(LT : = —J:—J x J§+J§_{ ationalising)
Q.26 i xy + yz+ zx=-] lhen(hevalueol‘( e +z+_y+ X2 is 2
XS » 1+xy l+zy 1+zx) {\El J3 ) 543+2-/5.3
i ikl el e T =
o @ 7y © @D y+z [“'5) i
Huly 2021} 8+2415
Solution : (c) g
X+y % z+y X+2Z =-4+\.-’E
I+xy l+zy 14+2zx Similarly
_ Z(X+y) : XZ+y) 3 y(x+2) B-48
(1 +xy) x(1+zy) y(l+zx) b \5{51-\.'"3:4_“!1_5
X+ ¥z ZX 4+ XY Xy + ¥z 4 o2 — -
T ml+xy) % A1+ yz) + yi{l+zx) 8 RhZS NS TS 2 R
et TS G R ab = (4+T5) (4~ 15 ) =4 ~(VI5) =1b-15=1
(14 xy) x(1+ yz) y(l+zx) o @+ b= (a+b)F-2ab
~(1+xy) —(l+yz) —(1+2x) =§-2x]1=62
T o2(l4xy) | x(l+yz) | y(l+zx) (b) is correct
mth ) w+d
R s e o Q28 The value of &3 ¥2° |,
2 X y 5x6" +6
it !—)‘z+ = .xy (a) 232 (k) 242 (c) 252 (d) 262
ol Sl 2] PIEETELEXY, [Dec. 2021]
x ¥ H] xyz :|
‘: = Solution : ()
o _:1_] 6 431 2 Tricks :-
\ xyz » - -
% 56" +6" Putn=0
- - I_ i e d 3 3 n o~y
Xyz. 5 ; .I:{_;r ;ﬁ 6+3°x2°
(c) is correct S+l
s ; o e 6".6° +(3x2)".3. 2
Q27. Let a =(+/5++3)/(V5 - 3) and b=(V5-3)/(J5+3). What is the — ['5"” -ﬁ-}-- - B?.‘Lﬁz.fﬁ
Value of a* + p*? &g :. 1
(a) 64 () 62 (©) 60 (@ 254 _&'[s f-” x2) 1296+27x8 =252
[Dec. 2021 =252 i ®

*




2.18 INDICES INDICES .19
(3& Li-4 2\ ’ — a3 S
Q.29.1f i\i] - [;] , for some a and b, then the value of x is ] s
.3 =322
@8 ® 6 © 4 @ 2 Ik
] Solution : () : D =2l
Given -
& ou : S 1 (b) is correct
ORC
2b 3a Q.32. Find the value of ttT
a4 =dw+d
- H st
2 ) 2 (a) :g (b) :; (c) :{ (G e
=2y -d=-2x+4
‘ h i aahs [June 2022}
= = = 1
; ordr=8=>x=12 Solution : :'Em =371t3 =
| s S)(1)
Q.30. The value of [1 i &M?(;][_] } I'H a3
I 2 =
' {a) 11716 B 1316 () 1516  (d) 1 (a) is correct
| [Dec. 2021} . 3
| Solution : (¢) is correct .33, By simplifying [h"b'] /({xln ’b} x{a’b‘]), the answer will he
: {[0 3], ]; 50 (a) d4a*b* (B) da’ b (c) 4a™bw? (d) 4a"™.b>
& 6 4 [Dec. 2022f
= I-{Oj)%.% (22%*)° 6axa"xb™
By Solution : {4(]11')]2{0 351) 16a° xbExa: xb
T Ie 16 ~4ahxpn
Q.31. Find the value of z from (5 )" x {3 )*=3" (d) is correct
2 =21 21 =2
{a) 37 (b) == © 5 (d) 57 g =
2l - 3 21 Q34. 1f 45 4+ 5 + 7 = 0 then the value of {%’—‘”] is equal to:
[June 2022]
Solution : [V@)-' % F)t=32 (a) abc (b) Qabe () 1/abc) (d) (1/9)bac
or; 3234 (34 [June 2023}
-3y Solution : {f&+yg+{£'0
or; Ya+¥b=-Yc =l
_— S
r =
220 INDICES INDICES .21
Cubing on both sides; we get Tricks
(@ + b'7Y = (c'7p Product of powers = Power on last v.
: or: (@ + (B9 + 3a" | B (@ + Bi) = « (e oabe=1
| or;a+ b+ 3(ab)” (<)=-¢ | 2. (@) is correct.
ona+ b+ =3abe)” ul
= .‘1_7.%’.'1'_5 = (abc)'s E
Cubing again on both sides; we get
{ ad 3
l\ﬂ bl;+r.)] 2
Trick
Va+ib+ic =0
Put 35 =1; I = I; then 3z =-2
La=lib=landc=-8
o (824’ _(141-8Y’
Now [ 3 ] —( 3 ] 3
Then Go by choices (GBC)
{(a) abe = 1.1.(-8) = —8 (True)
= (@) is correct.
Q35 Hx=y", y=1" 2=y then the value of abe is:
{a) 1 () 2 (c) 3 (d) 4
[June 2023}
Solution
Lx=y = (PPt
LE=RE
or 2 = (ph)r= gatc
Sabe =1,
I
— -
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LOGARITHM

If 2= ¢ Wherc a = 1 and a; ¢ = o (positive)
Then b is said to be the logarithm of the number ¢ to the base

oy g

and expressed as
Log,c =b; Wherea # 1.

Types of Logarithm
() Natural Logarithm:
The Logarithm of a number to base “e” is called Natural Logarithm.
ie Log.x
“where x = a number
e=2.7183
(ii) Common Logarithm:
Logarithm of a number to the base 10 is called commorr Logarithm.
Le Log,x
where x = A number
Note: 1f base is not given then in arithmetical or commercial work; base is
always taken as 10,
Remember Some Formulae
I Ifa"=¢ «» Log,c =b,Wherea = L.
2 gt p

3 log,a=1

31

LOGARITHM
log 1=0

I
|_(J_‘L: ; p =log, alog, b=1

log, a =
(n log,a=log, xlog a
log, alog, x

(i log,a=log alog xlog, y.log, k

log,a=log, xlog, yvlog y Lo log, a

@ log,a= log,a
log, b

(i log, a=

Iflog, a =x

Then (i) £ =-x
(i) 108, — =-x
ot frg e
(i) OB N
A R
(A log gmn)=log m+ log n
() log (mne.)=log m+log n+log ¢
! A - ]

fmy

log *|. P log_ m-log n

n 3 "
(i) log a'(mr) = P log m.
y

(§) log " )=nlog m.

I
(ifi) log . m log, m
T heass

@) Mog m=log m=sa=h

i) Ifog m=log n == m=n.

LOGARITHM A3

PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

Q.1.1f log b+log,c=0 then

(@) b=¢ (B} b=-c
{c) b+e=1 (d) band c are reciprocals,
[Tune 2010]
Solution : log, b+log, =0
or log, (bc) = hs;_‘.“‘
Lhe=1
b=l
m
. (d) is correct
Q.2. The value of 2logx+2logx’ +210gx’ + e+ 2log x” will be :-
)log i
(a) ML—X (8 n(nt+1) logx
€y n’logs {d) None of these
[Dec. 20010
Solution : Detail Method
2log x4 2logs® +2logx’ +-——— +2log x"
=2 logx + 2.2logx + 2.3logx + ———+ 2un.logx
=2 logx. [1 + 24 3+ =emeeees +n]
=12 logx. il e n(n+1)log x

2
= {b) i5 correct

Tricks :- Put n = 2 in options directly.

This should be equal to sum of Ist 2 terms = 2 logx + 2. 2logx =6 logx
Which gives option-(b)
2. {b)is correct.

log, 10-3  11-log, 10
Q3. Salve: 272, D8 p

2 3
(@) 107! (B) 10° () 10 () 10?

[Dec. 2010, June 2011}




1
Tricks: Go by choices for (a) if x = 16 Multiplying both sides by abc; RHS = log,; 2 =log,. 2="log ;2
LHS =log, | gbe  abc abc _abe
2y 16+log, 16=4+2 =6(RH.S) ab - B daabe ik
- (@) is corregt or;ct+athb=1 _4
Detail Methog log, t+log, x=6 or;ath+e=1 . "'[“L'smrmf o i
or log, x+jog 2 x=6 Taking log on both sides ; we get e e R
loga+b+c)=logl=
e L
i LOGARITHM | ' LOGARITHM 37
Q.9. Find Value of Q.10. Find the value of Log,9.Log,2= {
[1og, xlog, ylog,z] = (a) 3 (&) 9 Q.13.Iflog x=a-b; log y =a -+ b then los(mx)
@ 0 by -1 () 2 @1 ¥
© 1 @ 3 [Dec. 2013 (a) I-a-3b (b) a-1+3b (c) at3b-1 (d) I-b+ia
[Dec. 2013] | Solution : (d) is correct Log,9.Log,2= . Hows Mg
Solution : (c) is correct loguzj(?fz).lbg..ﬁ | Selution : (a} is correct
flog, xiog, y.log, Y 2 | Slogx=ath;logy=a-b.
= —log,3.log,; 2 |
= flog, sf =011 =1 z lgﬁw 2
og B log }'2 ):iogmlﬂ+logx-log}r

34 LOGARITHM

JL‘L.'”*-"Jr” log,, 10

B =2
3
Tricks:- Go by choices [Do Mentally]

For (@) , _ 11

Solution :

]'03

LHS = —Fur ¢ =log, 10
2

3
-3 11=(=1)
3"-1~ —3 -
=2+4=2=(RHS)
“ @) is correct
Q4. If n = m! where (*

LA 1

m’ is a positive integer > 2) then the value

o g S SEUCGID SO i
log.n " log.n Ing,u+ +[0¥...n =
() 1 ®) 0 ) -1 ) 2
. HFune 2011}
Solution : Giyen n=m!
5, 1 1
Pl
log, n log,n : log, n 3
=log 2+[0g“3+|trg‘4+....
Thop, (2,34, m)
< log,(1.2.3.4......m) = log,,,(mh =1
. {a) is correct
Q5 Mg, x +log; x =6, then the value of x is
(@) 16 (b) 32 () 64 WAk
N [Dec. 2011}
Solution : (a) is correct

LOGARITHM 3.5
or !ug;ﬂ%lns;x:ﬁ Q8. If(log ;2)" ~log, 2 then x =
. (@) 16 () 32
{I+ ]}og;z & (c) 8 (d) 4
s [June 2013]
orlogsd ==ty — 3G Solution : () is correct

Q.6. If log Y= 100 and log, x = 10,

then the value of *¥’ is :
{a) 210 (b) 4@
(@) g1 @ goom
[June 2012}

Solution : (c) log, x=10 - x=2"

Now log, y =100 =~ y=x"
2 y=(2m)1m=2mm
= (€) is correct
Q,T. Wh.lcll of the following is true,
? R |
Sk
(a) log (ab+ bc +ca) = abe

IRl
(h) iog[-;+;+:]— abe
{c) log (abc)=0
(d) log(atb+c)=0
[Dec. 2012/

Solution : (d) is correct
i e 1 1
AR e e

“ab bc ca abc

(log - 2)* =log, 2

or (log .. 2)" =log, 2

2

or %103’2
2

or 4(log, 2)° ~log, 2=0

or log, 2[4log, 2-1]=0

If log, 2 =0 (Invalid)

sdlog, 2-1=0

or 4log, 2=1

=log, 2

1
or |Og'2=z

or x"* =2 x=2%=16
Tricks :- Go by choices
For (@) LHS

- (mgﬂr,'; ) R (log, 2)?

1 ]
= [510322) =1

Q.ILIf X =log,12; y = log,, 24;2 = log,, 36 then xyz+1="7
(a) 2xy () 2z (e} 2yz (d) 2
[June 2014f

Solution : (c) is correct

xyz+l=logy 12,1025 24.Jog 4 36+1

= loggs 12+ log 5 48

= log 5 (12%48) = log 4 (12x 2)*
210g.45 24 = 2log 45 24.log .5 36

=2yz

Q12 If x* + y* =Txy then Iogifx+})=

(a) logx + logy {d) %(fﬂg xlogy)

{June 20147

1 1
(b E(Iugxi—lcg}) () Eﬂusﬂlosy]

Solution : (b) is correct

k!g%(x +¥) =122iug{_—:'(x+ y}}

il T [yt ey
= =lopt= =l Sl AR
=3 us{jixﬂ*}} 1'“&[ 5
1 Ty + 2xy
5’%[—9‘] 310809 = L og -+ log )

=]+atb-2logy=1+a+b-2(ab)

=|+a+b-2a+2b=1-a+3b

Q.14.1f x= 1+ log, qr,y =1+log rp and z=1+ log, pq ; then the value of

g d
X, Y X
(a) O &)1 {e) -1 (@) 3
[Dec. 2014)
Solution : (b) is correct
1f |
s Al s ae
X Yoz
Ll kodig el B
T 1+log,gr 1+log,rp 1+log, pg
1 1 1

~ log, p+log, gr log, q+log, mp

1 1 1

= + +
log, pqr log, pqr log, pgr
= log,, pt+log,,. q+log,, r
= log,, par=1
Tricks:- Cyclic order
| LS

Sp it b=y
X2

+
log, r+log, pq

3 R D e 0 - RO e T P TR
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Q.15. 1flogx=m +n ; log y=m-n then

o -

(@) l-m+3n
(c) m+3n+]

() m-1+3n
(d) None
[Tune 2015]
Solution : (a)
Iflogx=m+n; log y = m-n
Thenl"Ff -'9;5]
)
=log 10+ log x - og y?
=1+logx-2logy
=1+ (m+n) - 2(m-n)
=l+m+n-2m+2n
=]-m+3p
" 2 (4) is correct,
Q.16. log, 5. xlog, 4 log, 3+
(a) 2 (b) 5
(e) -2 () None of these
[Dec. 2015)
Solution : (a) is correct

log, 5.log, 4.1og, 3
=log; 4.log, 3 =log,4=2

9.1 7. The integral part of a logarithm
iscalled » and the decimal part of

Q.18. The value of
1 1 1
log, 60 " log, 60 ' log, 60
(a) O ()1
() 5 (d) 60
{Sune 2016)
Solution : (b) is correct. :
log g 3+ logg, 4+log, 5
=log (3% 4% 5)=log,60=1
Q.19. If tog, (X*+x)-log, (x+1)=2
then the value of x is
(a) 2 (b) 3
{c) 16 id) 8
[Tune 2016f
Solution : (c) is correct,

2+l

log, iz =2
x(a‘+l] e
mk,g‘{(xﬂ] m2

orlog, x=2=2z=4%=1§

Q.20. Given log 2=0.3010 and log 3 =
0.4771 then the value of log 24

(@) 1.3081 (5) 1.1038
(c) 13801 (d) 1.8301
[Dec. 2016/

Solution ; (c) is correct.
Calculator Tricks:

LOGARITHM 3.9
(6 Jxn 8 na i Bl (a) 6y (#) 2xy
(9, 2kt sl g e (©) 3%y () 4x°y’
i [June 2017] [Dec. 2017]
sy Solution : ﬂug[i; J:];].,ﬂ 3

]og(1‘+2"+3" e +ﬂ3]
2
. Iﬂg[ﬂ(n;l}] o (rx;l}

= 2[Iogn+log(u+])—log2}
= 2logn +2log(n+1)~2log2
So, (a) is correct,

Tricks :- Go by Choices

Q.22. If log,[log, (log, xJ1=0
then X =

(a) 4 (b) 8
c) 16 (d) 32
[Dec. 2017}
Solution : ()

Tricks :- GBC
for option (¢} Iogl[log,, (log, x)]
= log, [ log, (log, 16)]

= log, {log, 4)=log,1=0

S
or;los[-'—zij =log (xy)
Ay -2y

1 4
or;x" + 3" —2xy =4xy

=Xy

or;x* + y* =6y
2. (a) is correct.

1
AR
Q.24.1f log, (12) ;5 then x

(@) 2
() 16

() 8
o 12
[June 2018]

Solution : (d) log, (".I'ri} = %
or I}f' =%Ir2- :2;f
(:r):=(2ﬁ]”i =2"=32.

Q.25. The value of the expression :

"t bhog, e bog, J.Jog, 1

a logarithm is called : (&) is correct.
(a) Mantissa, Characteristic Type 24 then \[_ button 19 times - 1% (a) t
() Characteristic, Mantissa 227695 = button. We will get the re- Q23 If () abedt
(€) Whole, Decimal quired value of log 24, i x-y) 1 ( (c) (atb+c+d+t)
(d) None of these Q21 log (P + 2+ 3+ k)= 02 2 | 2 log.x +10g y) then (el) None
[Tune 2016] i g3 [May 2018]
Soluiion : (3) e oos. (@) 2logn+2log(n+1)-2log2 [ x“+y
BRanceasa-u .. .
P"
KA ] LOGARITHM LOGARITHM 3.11
Solution ; oz, b oy < bog, 4. Then press x bution then continue | Solution : (c)
; pressing = button until to get 512 - i
L, - =
2 =gl = p! = Here = button has been pressed IOEA? log y =log(x+7)
[Formula a™®® =b7] 5 times. So log value it -
iz 5 : log| — =Iog{x+y]
= (No. of = button pressings + 1) or; oy 4
0Q.26. 16=7 ¥
log, log, log,16 = Similarly '
{a) 0 (b) 3 € 1 @ 2 R = or; logxy =log (x+y)
og, ~
[Nov. 2018} o 08y o Xy =xty
Solution : (c)log, log, log,16 = log, log, 4 = log,2=1 Type 3 24/ button = blmomhnnf or; Xy~y=x
1Q.27. The value of =bution - imehs Sy or; y(x-1)=x
log, - 324vaige=3+1 =
Jog,ran-flog‘iH;'}+ ..... +log,(1+ L) oz i or; y=—"
L i i x=1
(a) 2 () 3 © 5 @ 0 So; log , 5512:log, ; 324 o () is correct
[June 2019] S04 =3:2 1 .
agoi ot - Q31 1flog, (V3)== find the value
Ll Q.29. log,,, (10,000)=x; Find the of fa? % ( ] ]
(08,1 1) +10g, 1) ..+ logy (1) YRl Of X (a) 81 (b) 9
L = b (a) 1 by -2 (©) 27 d 3
4 ;
e lo.i:q(— t1og, [ £ J+.. +iog, [ 525 ) {d) 2 [Dec. 2020/
5 L6 624 [Dec. 2019] | Salution ; (c)
Solution : (b) Pyt 1
= log, (%% ....... :;:} Calculator Tricks RS
“
Type 0.01 then press + button or g6 = 3
T 625 \'—1 then press = button 2 times; we get Gra= (\5}"2(3-«)* =3 =27
= log, TJ- og, (125) 10,000. .
() is correct.
4 Hence ;log, ,, 10,000 = -2 .32,
= log, 5" =3. log,5  [Calculator Tricks] Vu OrhLopd > ]ug'S rexprgid o8
£ = (@} log (9/5) (b log4
gy | Q&I] logxy’~log y=log(x+y) Gy bl A
Find the value of y in term of x 8
Q.28, 1og, 5(512): log, ; 324= Solution : x [Dec. 2020]
(@ 128:61  (b) 2:3 Calculator Tricks :- . (e ®) i Semtien :Ilog 2+ iy i
3 3: log, - 512=5+1 ' x =N T e
(c) 3:2 (d) None 2.3 | (c) o ) x+1
[June 2019} Type button = button. | E
%2y < - [Dec. 2019]
; |
e s —
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Q.33 If log, (ab) = x, then log, (ab) is Q.35.1f log, 3=xandlog, 4=y, then P e
I ¥ the valuk ol log,, 120 can be ex- (@) par (b) par
i. (a) 1x (B) e pressed as (€)1 ) 0
b @ x-y+1 (B x4y+l [June 2022]
1 (e} i {d) None of these (@ x+y—1 (d) 2x+y-1 5 5 2
| : {Jan. 2021] [Dec. 2021] | Solution : log ‘.;Lr +log %— +log -ﬁ
Solution : (c) is correct :
| logb = b %t d
og,a+ log, : x liog,,120 = log,, (10 x 3 ¥ 4) =log (P? /L2 _’_]
or 1+logb X =log,, 10+log,,3+log, 4 silattes
o log,b = x-1 =l+x+y . =log (1)=0
{ log,ab = log,a+log,b Q.36. Find the value of log () iflog(x) | () is correct
T | b +2 log(x®) + 3 log (x') = 14.
I r =T @ 3 g Q.39 Iflog" 2=y and log,, 3=x, then
| 1 v © 3 @ 6 the value of log,, 15 s :
{ | = ﬁ+l= o [Dec. 2022] | (a) x-y+1 (B) x+p+1
i X Solution : (d) (€) x=y-1 (@) p=x+1
[ | a2 logx+22logx+33 logx= 14 [Dec. 2023]
: i Q.34. I log x + log, x + log,x + log,_x = 25/6 then the value of x s or l4logx=14= logx=1 Solution : * x = log,,2; y = log,,3
| (@) 64 5 4 3 16 2 Sologx®=6logx=6x1=6
a) (b} {e) (d) = log, 15 =log, [ 30
, [July 2021 e o 0| S
: , 25 Q.37.1f log a* = 1 find the value
Solution :  logx +log x + log, x + log, x = o of a. =log,, (3?10
25 s,
= logx' + log,ex! + log,ex! + logx' = = (a) 9 (b) 81 =log,,3 +log, 10 - log, 2
i ; i i 28 (e) 27 {3 =ptl—x=y-x+1.
= 3 logx + 2 log,x + glng__x + s'iug__,x= }] [June 2022f | - (d) is correct i
111,11 25 Solution : log a¥® = L Dl Jog, 4 g 510y S gy Ton, 4
or log,x 5+Z+E+-E; i : & lugs9equa.lsto:
A a6 !
o I {12+6+4+3] 25 8 ? i"; ? Ij; lzl
£ RN == | i B (v £
2 6 G R [Dec. 2022
(c) i st (PR
ot R <) oiE Solution : log, 4 log, 5 log, 6 log, 7 log,
3 )(4 i p? FE 21 8 log,9
or logx=4 038 oy or t12 wt log | = log, 9 = log, 3*
‘or x=2=16 =2|0533=2><I=2
(e) is correct (b) is correct
314 LOGARITHM
| | Q.41. The value of [log, (Slog,, 100)]* | (a) L—m+3n
is: () m—1+3n
(a) 1 (&) 2 {c) m+3intl
(¢) 10 (d) 25 (d) m? -
[June 2023] [Tune 20231°

Solution : [log) g(5.log) g 100))°

= [log, ()

= (log, 10y = 12 = |

{a) is correct.

Q.42. Given thatlog, x=m+ n—1and
lng“ ¥ = m - n, the value of | =2+m+n-1-2{m-n)
log, (100x/y") is expressed interms of | =2 4 an— | -2m=2n
m and n as:

100x )
Solution : log ?}

=log 100 + log, x — log v*
=2+ log,x - 2log,y

=1-m+3n

2~ (a) is correct.

—

The mathematical statement of equality is called Equation.

Linear Equation

The equation having highest power on the variable one is called linear equation. This

is also called Equation of 1 degree.
Example

Tx-5=9.
Simultaneous Equation

Two or more linear equations having two or more variables is called simultaneous

equation.
Example
In+2y=10&

2x + 3y = 2 are jointly called Simultaneous Equation.
(uadratic Equation {Equation of degree 2):
The equation of degree 2 is called Quadratic Equation or polynomial of degree 2.

Example

Ix* + 5x + 6= 0 is a Quadratic Equation.

Cubic Equation:

The equation of degree 3 is called Cubic Equation,

Example

4x'+ 3x7 4 5x - 17 = 0 is a Cubic Equation.

Simple Equation

The Equation with one unknown variable x in the form ax + b =0 is called Simple

Equation. Where a # 0.

4.1
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432 LINEAR EQUATION

Hlustrative Examples
Example 1
The Equation -x + | = 5-2x will be satisfied for x equal to :
(a) 2 (6) 4 . () 1
Solution : (b) is correct.
wext1=5-2x,
or-x+2x=5-1.

() None of these

ax=4
Tricks

Do not solve such types of equation Go by choices. It takes minimum time.
Option (b)
Put x = 4 in the equation mentally and see

LHS —44]= -3

RHS = 7-2x4=-3

~LHS =RHS.
So option (b) is correct because it satisfies the equation,
Example 2

%
The value of y of fraction __P exceeds with x by 5 and if 3 be added 1o both the
: 3
fractions becomes T Find the fraction.
12 13
@ 5 B 17

Sodution : Option (a) is correct.

1
(@ -3 (d) None

L y=x+5

Lok X
Fraction= ——
X+

From question = A3 =§‘
x+5+3 4
x+3 3
L S

ordx+ 12=3x+24

LINEAR EQUATION 4.3
ordx-3x=24-12
orx=12.
piea atgs 12 1
+, Fraction = 235 1245 11

., Option (a) is correct.
Tricks
Go by choices.

12
Let we see option (a) Tl

Clearly y = 17 is 5 more than x = 12.
.. Option () satisfies the 1st condition of the question.

12+3 15 _3

T+3 20 4

+. Option (a) also satisfy 2nd condition of the equation.

Example 3

Inatwo digits number ; the digit in the ten’s place is twice the digit in the unit's place.

If 18 be
(a) 63 (M 21
Solution: (c) is correct.
Let x be the unit place digit.

So, Ten’s place digit = 2x,

. Number = 10x2x + x = 2Ix.

By question.

21x-18=10x+2x

or2lx-12x =18

or9x =18

ax=2

So, the required No. = 21x =21x2
Tricks

Go by choices.

btracted from the ber the digits are reversed. Find the number,

(c) 42 (d) None

=42

Option (a); (b) and' () all satisfy 1st condition of the question.
i.e. in (a), (b), (¢) Ten's place digit is twice of unit place digit.

Let we see for 2nd condition,

44 LINEAR EQUATION

{a) 63 - 18 =45 » 36 (Digits not reserved)

(B) 21-18=3 « 12 (Digits not reserved)

€) 42 - 18 =24 (Digits reserved)
S0 option (c) also satisfies 2nd condition of the question.

=(¢) s correct.
Example 4
For 4 certain commodity the demand equation giving “y” units for a price “p™ in
tupees per unit is y = 100 (10 - p). The supply equation giving the supply z units for
aprice “p™ in rupees per unitis z=75(p-3). The market price is such at which demand
equals supply. Find the market price and quantity that will be brought and sold.

{a) % 7;300 units (b) 2 8;400 units
(e} T 5; 200 units {d) Mone
Solution :
(@) is correct.
Demand = Supply (given)
100 {10-M=T75(P-3)
ord0-4p=3p-9
or-dp - 3p=-40-9
or-Tp=-49%0rp=T
S ¥ =100 010 - p) =100 (10 - Ty = 300 units
z=T5(p-3)="T5(7 - 3) = 300 units.
2. Price =¥ 7 'per unit.
Quantity = 300 units
2. (a) is correct.
Tricks
Go by Choices’

Option (a) satisfies given both conditions.

W
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PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED) |

Q.1. Forall ie R, the line (2 +4)x +
1.2 yy+5=0 passing through a fixed

points then the fixed point is L
(ay (11} () (-1,-1)
(©) (-1 () (-1,1)

fJune 20111

splution : (h)

Tricks : Go by choices

For option () Point (-1 -1) satisfies
the eqn.

LHS = =(2+A)x+(3- )y +3

or (24 AN-D+3=AN-11+5

= .73-A-3+A+5=0=RHS.

. (b) is correct

Q.2 If kx - 4 = (k -1).x which of the
following is true

(@) x=-5 (by x=-4
() x=-3 (d) x=4
[Dec. 2013

Solution = (d) is correct
kx-d4=(k-1)x
orkx-4=kx-x
or=4=-x. x=4

Q.3. If the equations kx + 2y =5, 3x +
1 has no selution then the value of

y=
K is

(a) 5 (b)Y 213
) 6 {d) 32

[Dec. 2013]
Solation : (c) is cotrect

kx+2y =3

Ix ty=1 |
They have no soln. (given) L
-:&;Lft-sl-: = k=0
().4. The equation
x+y _13
x+ Sy =33: }T;__j

has the solution (x.y) as:

(@) (4.8) (b) (85)
(c) (4,16) (d) (16.4)
[Dec. 2014f

Solution : (b) is correct
Tricks: Go by choices
For LHS = x+5y =8+5%x5=33
13

Xty 83
and =y 995 3
Clearly (b) satisfies both eqns.
Q.5. The age of a person is 8 years
more than thrice the age of the sum of
his two grandsons who were twins.
After 8 years his age will be 10 years
more than twice the sum of the ages of
his grandsons, Then the age of the
person when the twins were horn is_

(D) T3 yrs
{d) 63 yrs
[June 2005/

Solution : (b) Let age of Ist grandson
=X

(a) B6y1s
(¢) 6 yrs

. Person’s Age = P =3(x+tx) + 8
P=6x+8

Alfter 8 years




4.6 LINEAR EQUATION

P+8=2[x+8+x+8]+10

=2 (2x+ 16)+ 10

or6x + 8+ 8=dx +32+ 10

or2x =42 - 6 =26

Lx=13
. Age of person when grandsons were
born

=6+ 8-x

= 6x13+8-13=73

(&) is correct
Q.6. In a school number of students in
each section is 36. If 12 new students
are added, then the number of sections
are increased by 4 and the number of
students in each section becomes 30,
The eriginal number of section at first
is
(a) 6
() 14

(by 10
(dy 18
[June 2015

Solution : (d) ; Let original Mo, of sec-
tions = x

Total students = 36x

Again Qts,

36x + 12 = (x+4).30

or 36x + 12 =30 x+ 120

orbx =108 = x=18
Tricks: Go by choices
0.7, A person on a tour has 79600 for
his expenses. But the tour was ex-
tended for another 16 days, so he has
to-cut down his daily expenses by 7 20,

The original duration of the tour had
been ?

() 48 days (b) 64 days
(c) BOdays (d) 96 days
flune 2015
Solution : (¢) ; Let No. of tour days = x
9600

. Expense per day = = =
Now Expense per day = Py
9600 9600

From —— — — — =2
From R ST 20

Tricks Go by choices
From here we get
For (c) LHS
A0 A0

80 BO+16
() is correct
Do by Caleulator

Q8. 1If 27 =2 =§ then the re-
spective values of x and y are

20 RHS,

|
#) ;.I

() None of these

[June 2016]
Solution : (a) is Correct.

2947 2921 = g =z|f:',_=__ .

LAt y=

(n

b | Lad

3
D= i(2)

Tricks: Then Go by Choices
(a) satisfies (1) & (2) both.
Q.9.LetE , E, are twolinear equations

in two variables x and y .(0, 1) is a

4.8 LINEAR EQUATION

Solution : (), Eqn. (1)- Eqn. (2); we
get

Ixt2y=6
Ix-y=12
e

Iy=—b= y=-2

From (1) ;

3x= 6-2y=6-2(-2)=10
10

x=—
3

.. Co-ordinate of the point of inter-
section

- (x;y)=('qu-'—2]

It is in 4th Quadrant.
Q14 If 277 =2%7 _ & then the

respective values of x and y .......
1 1
(@ 1,5 #) 701
11
(c) 27 (d) None
[May 2018/

Solution : (a)
2 gty o qu:':zl}y: =¥
Tricks:- Go by Choices (GBC)
(@) 2"i-2% =Rus and
2™ 2% pus
-~ () is correct
[Note :- Try to do it mentally]

3
x+y

+_2... =-1:

Q.15 If ;
=y

ol e R G

x+y x-y 3
(@ 2;1 (5) 1:52
(@ -1;2 (d) -2;1

[May 2018

i then (x; ¥) is -

Solution : (5} is correct
Tricks :- Go by choices.

3 2
(a) m+2—;—l-=l+2=.}r—l
Sofa) is False.

3 2 2

@O ztig ot (e

P b ALt R S

e P T i ties
(True)
Q.16. If the sides of an equilateral
triangle are shortened by 3 units , 4
units and 5 units respectively and a
right triangle is formed then the sides

of an equilateral triangle is

{a} 6 units (#) 7 units
{c) B units (d) 10 units
[May 2018]

Solution : (c) is correct.
Tricks:- Go by Choices.
Check for option (a).
IstSide =6-3=3
2nd Side=6-4=2
Ird Side =6-5=1
But I"+2% 23

So (a) is False.

(e) Ist Side =8-3=3§

solution for both the equations E, & E,
(2,-1) is a solution of equation E, only

LINEAR EQUATION 4.7
(a) 5 (B) &
(c) 8 (d) 10 ;
{Jure 2017]

and (-2,-1) is a solution of equation E,
only, then E, E; are »

(@) x=0y=1;

() X-y=-Lixty=1

(c) xty= l,x=-y==1
(@ x+t2y=2;xty=}
[June 2016]
Solution : () is correct.
Tricks: Go by Choices
(0 ; 1) satisfies E, & E, both
2,-1)satisfies 1 Eqn. 2 - | =1 (True)
But (-2 ; -1) also satisfies E,
ie -2 -(-1)=-1 (True)
.10, Particular company produces
some articles on a day. The cost of
production per article is 72 more than
thrice the number of articles and the

total cost of production is T800 on a
day then the number of articles is :

{a) 16 (b) 14
(c) 18 (eh 15
[Dec 2016]
Solution : (a) is correct.
Tricks : Go by choices
Let (A) is correct.
S0, cost per unit = §00/16 = T 50
Itis 2 more than 3 times of 16 (as given
in Qts.) :
Q.11. The sides of equilateral triangle

Solution : Tricks : Go by Choices

For option {c)

Ist side of right angled A =8-3=5

2ndside=8-4=4

and 3rdside=8-5=3

Here ; 5 ; 4 and 3 are making a right
angled triangle.

80,5 =47 4+ 3¢

Hence, option (c) is correct.

3 2
| oo ==1 and

Q.12 Tiy 3y
1 1 4
Ty _ry:S then (x, ¥) is
(a) (2, 1) ) (1,2)
@ L2) @ (2. 1)
{Junc 2017f
Solution : Tricks: Go by Choices
Option (B)
3 2
ﬁ+|——i =1=-2==1 (True)
1 1 1

4
o T ] L
w2 12 3 3..9%
So ; option (B) is correct.

Q.13. The line3x+2y=6 inter-

sects the linedx—y=12in __

gquadrant:
an: shnrténel.l by 3 unlls.‘4 units, 5 (1=t (b) 2nd
units respectively then a right angle
triangle is formed. The side of the | (¢) 3rd (d) 4th
equilateral trinngle was [Dec. 2017
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2nd Side =8-4=4 Ak e
—— = — =—=RHS(Also True
3rd Side =8-5=3 P T S ( }

But 3 +4* =5 (True)

(Pythagoras Formula)

.+, () is correct.
QI7.A number consists of two digits
such that the digit in one’s place is

¢hrice the digit at ten’s place. If 36 be
added then the digits are reversed.

Find the number ..
(a) 62 (5 26
(c) 39 {d) None
{June 2019]
Solution : (b)

Tricks :- Go by cholces
(a) 62 = 2 # 3x6 (False)
and 62+ 36 =98 #26 (False)
(b) 26 Clearly 6=73x2 (True)

and 26 + 36 = 62 (Orders of digits
reversed)

So; (b) is correct.
.18 Find the roots of equation is
4,8 =128 and 3° /27" = ¥
(@ 2.1 @ 21
() 2,-1 () 1,2
[Dec. 2019]
Solution : {a)
Trick: GBC
for aption (a)x=2;y=1
4*x8' =16x8=128=RHS(True)

and

L

Hence ; option (a) is correct.
Q.19. The cost of 2 oranges and -3
apples is T 28. If the cost of an apple is
doubled then the cost of 3 oranges and
5 apples is T 75 The original cost of 7

oranges and 4 apples (in T) is
(a) 59 () 47
© .M @ 63
[July 2021]

Solution : () is correct
Let cost of 1 orange =x
and cost of | apples = y

W+Ip=28 (D)
Ix+5(2y)= 75
or Ix+10y= 75 +2)

Solving (1) & (2); we get
[2x + 3y =28] =3
[Bx+10y=75]x2
Subtracting; or, 9y — 20y =84 - 150
of: ~11y =-66
or; el
From(l); 2x+3x6=28

or x=3

S0  Tx+dy=Tx5+4x6=T59
Q.20. Tn a multiple choice question
paper consisting of 100 questions of 1
‘mark each, a candidate get 60% marks.
If the candidate attempted all ques-
tions and there was a penalty of 0.25
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marks for wrong answer, the differ-
ence between number of right answers
and wrong answers is :
(a) 32 (b) 36
(c) 40 (d) 38
[Dec. 2021]

Solution : (b)
Let No, of right answers = x
= No. of Wrong answers = 100 - x
Marks obtained = 60
orx # 1 —=(100=x)=0.25 =60
of; x— 25 +0.25x =60
or;1.25x =85

85
orx= oo
No. of correct Questions = 68.

= 6

No. of incorrect questions
=100 -68=32

Difference between correct and incor-
rect questions = 68 - 32

=36
Q.21. Solve the following pair of Lin-

b i
ear equations for x and y: [ f—_} x+| %J
¥ =“.<‘ - '(’E
5 g T Lyl
(a) % b Y o
(b) x=3ab,y=-ab
(c) x=-ab,y = 3ab
(d) x=ah,y=ab
[June 2022f

Solution : Tricks : GBC (Go by choices)

For (d) x=ab; y = ab

| 3rd length

| =2=22=44

LHS

(&)x+ (3

1y
1y

- %x,{h + —}X_aﬁ

=+ = RHS.

2+ () is correct

Q.22. A man wants to cut three lengths
from a single piece of board of length
91 cm. The second length is to be 3 em
longer than the shortest and third
length is to be twice as the shortest,
What is the possible length for the
shortest piece?

(a) 22 () 20
(c) 15 {d) 18
[Sune 2022f

Solution : Tricks

GBC

Let () is correct

Smallest length = 22
Second length =22+ 3 =25

= 2 = smallest

Here Total Length

=22 +25 + 44 =91 (True)

2. @) is correct

Q.23. If the cost of 3 bags and 4 pens is
T 257 whereas the cost of 4 bags and
3 pensisT 324, then the cost of one bag
15:

4.12 LINEAR EQUATION

perimeter of the triangle is at least 59
cm, what is the length of shortest
side?

(a) Lessthan 7 cm

(b) Greater than or equal to 7 ¢in

(c) Lessthan9cm

{d) Greater than or equal to 9 cm

[Tune 2023]

Solution : Let smallest side = x
o Largest side =3x
and 3rd side =3x — 4

Perimeter = Sum of sides = 59

or;x + 3x +3xr—-4 250
or; Tx 2:59 + 4
or; Tx = 63

xz9

() is correct.

Q.27. The age of a man is four times
the sum of the ages of his two sons and
after 10 years, his age will be double
the sum of their ages. The present age
of the man must be:

(a) 56 Years
() 45 Years
(c) 60 Years
() 64 Years
[Twree 20237

Solution : Let ages of his two sons are x
and y.
Father's age = z {let)

From Qts.

z=4(x +¥)

o
¥ ) _\’-4
After 10 yrs

Zz+H10=2x+ 10+y + [0)

=2(x +y+20)
._qr'5+w]
“la

o z+ 10= +40

U TES

rl
oF Z -5—40—“)

. 2
e

30~ z=60yrs
{c) is correct,
Trieks:- GBC (Go by choices)

{c) Sum of ages two son = T

=15
After 10 yrs = Age of Father

=60 + 10
=70 yrs
and Sum of ages of two sons
=15+ 10+ 10=35yrs [10 yrs. in-
crease for 1* and again 10 yrs. increase
for 2 son]

Clearly Father’s Age = 2 x 3§
= Twice of sum of son"s age.

{True).
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(@ 8 (B) 24 Solution : No. of soldiers afler 28 days

@ 32 @ 75 — 400 - 280 = 120
: [Dec. 2022] | Remaining No. of days =31 28

golution : Let cost of | bag=x i =3

and cost of |l Fen=y -+ 400 soldiers ration will last 3 days.

50 = 1 soldier ration will last 3 = 400 days
3 +ApiST = (0| . 120 soldiers ration willlast 2200 =

el
and dx+ 3y= 324 T

Eqn. (1) +(2); We get (d) is correct
T k=38 Q.25. The solution of the following
Or7(x +y) =381 system of linear equations: Zx—5y +4
Lxdy=gs wo(3) | = 0 and 2¢+y -8 =0 will be

Hav (@) (2,-3) (&) (1,-3)

Eqn. (2} — (1) We get (© (3.2) ) 2,25
%-y=324-257 [Dec. 2022]
orx -~y = 67 =4 | Sotution : Given eqns. are

Now  Eqn.(3) + (4); We get "

= -5y+4=0 ..
if{;ﬁ% y38=0 .. (2)
2x=150 Subtracting =~ 6y +12=0
arx=75 or by =12 y=12

- Costof 1 bag=% 73 A

(d) is correct From Eqn. (2)

.24, A group of 400 soldiers posted at IeL2-8=0

border area had a provision for 31 s

days. After 28 days 280 soldiers from | :

this group were called back. Find the | x 1

number of days for which the 5_"'"' i(3.2)

remaining ration will be sufficient? | (¢) 18 correct
(@) 3 *) 6 Tricks : Go by choices
aj) a3
(© 8 (@ 10 ).26. The largest side of a triangle is 3

Dec. 2022] times the shortest side and third side is
[Dec. 2023 | 4 et shorter than largest side. If the

—

axi+ bx+c=0; where a # 0; a,b.c, are constants form equation is called Quadratic
Equation or Second degree equation.

1, 16 b =0Then ax® + ¢ = 0 is called PURE Quadratic Equation.

11.1f b # 0 Then the equation, ax’+ bx + ¢ = 0 where a # 0is called an AFFECTED
Quadratic Equation.

Roots

The value of the variable “x” which satisfies the given equation is called its Solution
ar roots of the Quadratic Equation.

Discriminant
For Quad. Eqn. ax*+bx+c=0.
Discriminant D = b - dac.
Example
For Egn. 3x*+ Tx +2=0.
a=3b=T,c=2

Discriminant D =t - 4a ¢
=7.4.,3.2=49-24=25,
T11. Roots of Quad. Fgn, ax*+bx +¢=10

are

h? —dac 2 —b:\rﬁ

[
2a 2a
[Remember this formula, No need to prove it.]

5.1
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IV.Ifa and i are roots of a Quadratic Equation ax® + bx 4 ¢=0

- b
Then ¢ +§ ==

Co-efficient of x

= Sum of roots = — 7= - -
O LObtg Cer- efficient of x

>
aﬂ-ﬂ

‘onstant terms

.+ Product of roots = — S
Co-efficient of x

V.If o and B are roots of a Quadratic Eqn. Then the eqn. is
We(atp)xtap =0
= X’ - (sum of roots) x + Product of roots = 0,
| VI. Nature of Roots
Nature of roots of a Quad. Eqn. depends upon Discriminant D = b?- 4ac,
(A) IfD > 0, Roots Real & Unequal
() D a perfect square then roots are Rational & unequal
As. E 5 2-
| LR
! (i) D not a perfect Square,

Then roots are irrational & unequal and Conjugate As. 2++3:2- 3.
(B) If D=0, Then Roots are Real & equal.

s [
Each root =- 2

(C) IfD <0, Then Roots are imaginary.

VIL 1f one root of a quadratic Eqn. is irrational then its other root is its irrational
conjugate.

Example
Ifane root=3 + 5
Then other root=3 - 5
(irrational conjugate)
[To find conjugate change the sign of irrational part.}

-

wote: | Tricks]
(@) 1f one root 15 reciprocal to the other Thenc =a
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(ii) 1fone root is equal to the other but opposite in sign. Then b= 0.
Cubic Equations

1. Meaning of Cubic Equation
The equation having form.
ax'+bP+ex+td=0,a 20,
Where a, b, ¢, d are real numbers , is called a cubic equation.

2. Relation Between Roots and Coefficients
If @, ¥ are the roots of the cubic equation ax’+ bx® + ¢x +d = 0,3 « 0, then

’ b
N a+f+y= 5

(i) aﬁ*—ﬁr—-w—i
=
(dif) aﬁr-T

3. The Cubic equation having roots «. 5.y is

i ={a+p+ ?’)x: Ho+ f+ymx-af=0

PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

|

[ e SN

01 Roots ui: the equation _-,[.—.—i i
3x® —14x -k =0 will be reciprocal of 3 :
each other if: - () is comrect
() k=3 (B} k=0 Tricks: If one root is reciprocal to other
£y k=13 (dy k=14 then
[Tune 2010f a=c
Solution : (a) is correct. s 3=-k
k=3
Letone root =@ & Another root .2, Positive value of *k’ for which the
(given) roots at equation 12x° +kx+5=0 are in
-+ Product of roots = c/a ratio 3 : 2, is
|
rz.a- = T

5 QUADRATIC EQUATION
(a) 512 (b) 12/5 QA It roots of equation x4 v p—q
T are'c’ and ‘gA’and o+ ' =—6.
@ @ si0 Find the value of ‘r'?
[Dec. 2010, = 7
_ Dec. 20101 | @ 3 ® %
Solution ; Let@ is common in the ratio. 3
" Rootsare 3a and 2@ =
: ) 3 @ 1
Sum of roots = 5 [June 2011f
¥ Selution : (a) is correct.
~a+2a=5a=—— r
12 -1 & afi= o
&
So, @ = —— nat 4 =6
P B
- or (or+ fY - 3afa+ =6
Pr 2 ==
oduct of roots = 3o x2a = of (=1)® —3r(~1) =6
'ﬁal=i or-1+3r=-6;0r3r=-5
12 L.r=.53
ks 2. (a) is correct -
o) 5o
=61 0] =12:50 k=250 Q.5. If one root of the Equation px +
qx + r = 0 is r then other root of the
sk =510 Equation will be
. d) is cormect (a) llg (b) lr
Q.3. If one root of the equation i
x*~3x+k=0is 2, then value of k will | () 1/p (d) Fig
be
Dec. 2011
)10 )0 Solution : (¢) Let i rlf e
© 2 @ 10 : rli 13 another root.
r
{Dec. 2010) | TO=—ro=—
P P

Solution : (c) is correct
2 is a root of given eqn.
2 -Ix24k=0
or-2+k=0
k=2

. (€} is cormect

Q.6. If the ratio of the root of the
Equation 4x? - 6x+p=10is 1: 2 then
the value of p is
(@) 1
() 2

(b) 2
(d) -1
[Dec. 2011)

—
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Solution : (b) Leta is common in the
ratio

.'.nt+2‘.a-—-_i—;6~]-==vﬂ=l

3 2l
cxda=L: p=Bat=8—-=1
sala ‘..p 5

(.7. 1 p & q are the root of the Equa-
tion x 2 - bx + ¢ =0, then what is the
Equation whose roots are (pg + p + q)
and (pg-p-q) ?

(a) x* —2ecx+c?~b' =0

(B) 3% ~2ex+c +6* =0
(c) fex® —'.’.{a+:-)x+c2 ={}

() x* +2bx— (e —b1y=0
[Dec. 2011}

Solution : (a) Eqn is

X -(prgxtpg=0

h"p }q;C=pq

New roots are

pg+{p+qi=c+b

&pq-(p+g)=c-b

- Eqnis

2 ~(crbre-bx+(c+bc-b)=0

or 2 _dex+ct -bP =0
€Q.8. If arithmetic mean between roots
of a quadratic equation is 8 and the

geometric mean between them is 5, the
equation is -

(a) x*—16x-25=0

(B) x*-16x+25=0

55
(c) x*-16x+5=0
(o) None of these
{June 2012)
Solution : (b) Let @ and P are two
roots.

(@+ Hi2=8 and Jab=5
= a+fi=16 &af=25
Eqn.is x? —16x+25=0
Q.9. The minimum value of the func-
tion * —6x+10is
(a) 1 (b 2
© 3 (d) 10
[Jure 2012]
Solution : (@) coeff. of 42 =15 q; func-
tion is minimum (Formula)

2

dac—b"
da

. Minimum value =

o 41105 4

4l 4

Q.10. If one of the roots of the equation

¥+ px+a is J3+2, then the value of

‘p’and ‘a’is
{a) -4,-1
{c) 4,1

(b) 4,-1
@) 41
[Tune 2012}
Solution : (¢) Roots are
2443 and 2-43
[ . Ifone root is an irrational No. then its
other root is its irrational conjugate]
(conjugate of 24 43)
- Egnis
. x*- (Sum of roots) x + product of
roots = 0
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xi-dx+(4-3)=0

attprda=0_-P=.4;3=1
Q.11. Rootselequation 25 + 3x + 7=0
area and S The value of of ' + go™*
is

(a) 2 (5 347
fe) 72 (d) -19/14
[Dec. 2012/

Solution ; (d) x+f = —-;-"qﬁ:: 712

e B_a 5 (a+h)’ 208

Bla ap P
9
£
S S s U
TR
Iy CERE T

Q.12. The quadratic equation
' —2kx+16=0 will have equal roots
when the value of *k” is -
(&) +2
(d) +4

[Dec. 20124
Solution : () Let roots are a:a

{a) +)

{c) +3

~{—2k)
_-.a~:r:_(l_;__~,a=;;-

soa=kk=16=k*=16= i =
Q3. If a.f are roots of
' +7x+11=0 then the equation
whoserootsas (a+ §)° &(a- f) s
(@) x%-S4x+245=0
B) ¥ —ldvsd9=p
©€) ¥ -24rs144=0

(d) ¥ _50r+49=0

Solation : (a) is correct

i R Rl
a 1

uﬁ—.i:“;.“
" e |

slae- 8 = (a+ ) —~dgzff
= (=72 =dxli=5
Required egn. is

X = [(o+B) +(a—PB))x +
(a+f) ' a—-p)F=0
OF x* — (494 5)x+ 40x5=0)
or x'—54x+245=0
(@) is correct
Q.14 11 b* — dac is perfect square but

not equal to zero then the roots of the
equation ax® +bx+ec =0 are

ta) Real and equal
(b) Real irrational and equal
() Real rational and unequal
() Tmaginary
[Dec. 2013)

Solution :
square

{e) b* -dac >0& perfect

. Roots are real rational and u nequal

Q.15. Divide 80 into two parts so that.
their products is maximum then the
numbers are

(@) 15,65
(c) 3545

(b} 25,55
(c) 40,40

[Dec. 2013)
Solution : () is correct ©

Let 1st part = x
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Lety =x(80 - X} = % +80x
Here co. eff. of y? <

..y is maximum at

B i LT
B T
. Numbers are (40 ; 40)

Tricks : Go by choices.
(.16, The roots of eguation
y+y' - y—1=0 are

(@) 1,171 (b) -1,-1,1
© L1 {d} None
JTune 2014}

Solution : (b) is correct
_v"+y°—_v—l:ﬂ
or ¥ (y+D=ly+h=0
or (y+1y* -1)=0
or{y +1)(y+1)(y-1)=0
Ly==1;=1;1.
Tricks : Go by choices.
Q.17. If a, § are the roots of the
guadratic equation

2x? ~4x=]1 then the value of
a® Bt
F»fﬁ;;:
(@) -11 b) 22
(e) 22 {d)y 11
[June 2015

Solation : 2,2 _4x-1=0
Let gandf are its roots
e
gt g
a 3

=5,
a B g+ f
g a aff

Lo+ ) —3afia + )
af
-3 1)) gis

b

e
) )
= g
= “X[T]=—ﬂ So, {c) is correct

Q.18. If a, § be the roots of a qua-
dratic equation if @+ fF=-2,q8=-3
Find quadratic equation:

(@ ¥*+2x-7=0
(&) x*+2x=3=0.
(€) x*=2x-3=0

@ 2-2x+7=0

[Dec. 2015f
Solution : (b) is correct
Quadratic Eqn. is
X —(a+fx+af=0
X =(=Dx+(=3) =0
. 2 +423x-3=0
.19, Value of k for which reots

are equal of given equation

dx’ - 12x+k=0:

(a) 144 (b) 9

(c) 5 (d) None of these
[Dec. 2015]

Solution : (b) is correct

Solution : (d) is correct.
let g # arerootsof 2% —ke+8=0

mﬁ:-n":-(T"}:n &

afi=g=¥ =8
la-py =(a+py -s4ap = 4*
=k 4xR=16

Or 42 = 48 = k= +4f16%3
=k=+43

() is correct.

and the sum of their squares is 85 then
the numbers are :

{a)y 6,7 b 4.9
(c) 10,3 () 5,8
[Dec. 2017}

Solution : ()

Tricks : GBC (Go by choices)

6+ 7= 13 (True)

& 6" +7° =36+49 =85 (True)
).23. Thedifference beiween the roots
of the eguation y* —Tx—-9=0 is

roots of the equation x* +3x-4=0then

K=
(a) 4
(©) 3

() 4
(d) -3
[Tune 2018]

Solution :
Tricks : Fqn. having roots the reciprocal
of the roots of ax®+bx+e=0 is
ext +bx+a=0 te Istand last term
interchanges.

Eqgn. is

4+ x+1=0

Mune 2013) | . 504 part = 80
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4’ ~12x+k =0 el St - (@-B) =(a+Pf ~4ap=7"~4(-9)=85 | Solution : - Roots are in A.P.
| D=p*—dgc=0 8 a  aof =B Let rwlsa.rca—a';a;a-l-d
={~12) =4x4k —M (0.24. The roots of the eubic equation So, (u—d)+a*(a+d}: 15
ol a 2 e -
: O 144=16k - k =9 . 470 -2r-27=00___: or; 3a=15
| Q.20. 1f difference between the roots 4 (1) -35.¢-1) (@) -1,3,9 4 1,-3,9 ot a5
I :f:he lﬂt“-:"i;n s Bl A CRUE St ()i 2 And Product of roots
Yalue of K is —1+15 14 [Dec. 2017]
i —_— — =d).a.{at+d)=45
| {a) 0 () 24 5 5 Solution : (¢) (a-d).a.(a+d)
[ (&) 483 (d) 2443 - (d) is correct. Tricks: - Go by choices. or (5-d).5.(5+d)=45
Q.22. If the sum of two numbers is 13 .25, If the roots of the equation kx'- or 35— 4% =9
it o 3x-1=0 are the reciprocal of the

or; > =25-9=16

or; d:\l'i_6=4

Hence ; roots are

a-d;a a+d=5-4;5;5+4
13529} )

The value of K

= Sum of product of two roots in a
order

= (1x5)+(5x9)+(9=1)
=5445+49=59

Q.21 Ifee, # be the roots of . () is correct.
’ i [ Multiplying it by (-1); we get 4
rz+x+5=0 then %+% T (a) 7 () V85 4: ig:_":g IR} ¥ L) g Tricks : If e ; fand ¥ are the roots of'a
c s y cubic Eqn.
( 16 € () 2485 Comparing it with So: Cubic Ean. i
a) ra (b 2 [Dec. 200 7f Ko (g 0 ; Cubic Eqn. is
Solution : (b) oy o (o) +{af iy ya)r-afiy =0
Y a2 14 s 2 .t s
(o) 3 () s Letac and i are roots. (a) is correct Given Eqn. is
[une 2017, May2o1sf | o b_ =T _, Q.26. If the roots of the equation X’ - | x*=15x" +4 . x=45=0
. el 156 + kx-45 = arein AP, find value | (omearing it
Solutienzot 8=t o = c_-9 Ah FA+p=152 1454+9=15
a 1 ap === (a) 56 (h) 59 SRR TS 3
ag=S_.3_5 £ (c) =56 () 59 & ofy=45= 1x5x9=45
a i
[Fune 2018
[T —— -
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[Apply Hit and Trial method which can satisfy both]

Hence ; we can say ;

:I;{i-—-S;y:D;

L k=af Py ya=1x5+5x9+9x]=59

Q27. If w+fF=-2 andaf=-
where @ and fi are the roots of the
equation, which is

(@) x2-2x-3=0
(B) x*+2x 3=0
(c) x*4+2x43=0"
{dy x*-2x+3=0
[May 2018]
Salution : (4)
Quadratic Eqn. having roots @ and 8
is
Y -(a+f)xraf=0
or, x' = {-2e+(-3)=0
Of y +2x-3=0
(B} is correct.
Q.28. When two roots of quadratic

1
equation are ﬂ-’.a then what will be
the quadratic equation:

[.'x + I)r+af 0

M ax’-ax’+1=0

(a) ax’-

© ax'~(@+1)x+1=0
{d) None of these
INov. 2018]
Solution : (a)

J .
Tricks : For () @.—=1= "= 2 =1
& a @

{ Trie)

512

. The Quadratic Eqn. is

0Q.29. Let a and # be the roots

of x* +7x +12 =10, Then the value of
(az z\]

e g 1 <l

Lﬂ aJ will be

49 144
= e Rl

(d) None of the above
[New. 20181
Solution : (c)
F4+Tx+12=0
o ¥’ 4+4x43x+12=0
or x(x+4)+3(x+ 4)=0

or (x+4) (x+3)=0

QUADRATIC EQUATION 511
12505
afs g By s
@ B a4 (a+p) -3af(a+f)
£ a ap ap
(=7) =3x12(- A
12 12

.30, Find the condition that one root
is double the of ax* +bx+c=10

(@ 2b*=3ac (D b® = 3gc
(c) 2b' =9.ac  (d) None
[June 2019]

Solution : (¢)
Tricks:-
Let Istroot=1
Then 2nd root = 2
The FEgn. is
=1+ 2 +1x2=0

or x' —3x4+2=0

1
L x=—-+
Q 54246

Comparing it with
ax’ +bx+c=0
we get ;
=l;b=-3,c=2
Gao by choices (GBC)
(a) 2b* = 3ac
2{=3) =3.1.2 (False)

() 2b* =9.ac
23y =912
= 18=18 (True)

Hence, Option () is (true)

then the value of the expression x° —10x +1 is

QUADRATIC EQUATION

P (@ 0 (h) 10 @ 26-12y2 @ J15+43
Il g==3; f=— [Dec, 2019
= Solution ;
L’+f3‘ 9 16 olution : (a)
PRl i ] L b
B mm—— t
_[?+ i"}_ 91 Shals —sealy -alo T e
4.3 1 _.5—_2«'5:5_3@
Ind Method 25-24
I ane root = 5-2+/6
at+f=— = ==7 S
1 Then other root=§ +2\,I'E [lrrational Conjugate of first]
e —
QUADRATIC EQUATION 5.13

** - (sum of roots) x + product of roots = 0

S0, 2 —(5 +;4%'.+5—M)x+(5+2£)-(§—2£)=0

or xF —10x+1=0

{a) is correct.
.32, The three roots of equation is
X 4+9x —x-9=0

(a) '1,-1,-9 () 1,-1,9
{e) 1,1,9 (d) -1,-1,-9
[Dec. 2019)

Solution : (a) is correct.

Tricks: GBC

* Co-efficient of y? = | (Should be)

For (a)

* Sum ol reots = Co-efficient of x* but
apposite in sign.

— 1+{—I)+(~9)= -9

‘Which should be equal to the multiple
of 7 but its sign should be opposite,

Le +9of the question (True)

** Product of roots = The constant
term but opposite sign,

Here, Product of roots

L(=1).(-9)=+9

Which is equal to constant term “-9" but
opposite in sign.
Hence ; option (a) satisfies these condi-
lins. No, other condition is required.

S0; option (a) is correct.

Detail: (a)
40 —x-9=0
or (x+9)-1(x+9)=0

or (x+9)(x2—l}=0

Wx+9=0=2x=-9 i

and if &* =1=0= ¥’ =+1

o x=xl

Hence ;roots = =1;1;-=9.
).33, Find the value of K so that
x =2 is a root of the equation 3x* - 2kx
+5=10

{a) 17/4 (b 417
{c) -17/4 (d) 417
[Dec. 2019]

Solution : (a)
+ x=72 isarool.
w32 -2 K.2+45=0
or, 4K ==17
gl 17
4
Q.34 I 1" - (@ + 6)2x + 12a = 0 then

roois are

(a) 4 & o () 6&a
(c) 3&2a (d) 6& 3a
" [Dec. 2020]

Solution : Tricks : GBC

c 12
# Product of roots = —=—
a 2

|=

= fa.
It is satisfied by option (&) & (c)

s oftholy s SO ROSS
a 2

-

=a+6
It is satisfied by option (5) only.

= option (b) is cormect.

(.35, Solving equation 3g'- 14g + 16 =

0, we get roots as

{a) 0 by £5
(¢) 8and 2/3 () 2and 83
[Dec. 2020

Solution : Tricks : GBC

¢ 16
* Product of roots = —=—-
oA

Options (c) & (o) satisfy it.
T
LI f rools = — =— =—
UM 01 roots = 3 3
Only option (d) satisfies it
B 6+8 14
because 2+— T (True)
. () is correct.

Q.36. Solving equations m + Jm =
6/25 the value of ‘m’ works out to
(a) 225 #) 1125
(€) 325 @ 1

[Dec. 2020]

Solution : Tricks GBC
=
Inm+ Jm= "ﬂ

* For Jm : we should select that
option, of which roots can be obtained,

So option () & (d) are suitable
but for (d) m + Jp
(i}
=14+ fT=ltl=2#—
”F : 25
. () should be correct.
For (&)

{.\

= = RH‘; (True)

(h) is correct,

Q.37.The rational root of the equation
0=2p'-p*-dp+1is

(a) -2 (by 2
(e} % {d) -172
[Dec. 2020/
Solution :
p-pP-4pt2=0

or; pi(2p- 1)=202p*- 1) =0

or (2p-1) (p™-2) = 0

If 2p-1=0=>p= ‘:- * [Rational |
If p2=0=p2=2

L p=% /3 [Irrational]

Clearly option (c) is correct,

Tricks : GBC



5.14
.38, The value of P for which the
difference between the root of equa-
tionx' +pct§=0isis
(a) 2 () =4
{c) £6 (d) £ 8
fJan. 2021}
Solution ¢ (¢) is correct
Let o and p are
roots of Fgn.
+px+8 =0

P
a+f =4;=.T---p
c 8
and af g T=H
Given a-p =2
Formula

o+ Y =(a- Py +daf

= P =2+4x8
=36
p =+.fig ==6

Q.39. If the quadratic equation x* + px
+q=10and ¥+ gc+p=0have a
common root thenp+q="7

(a) O (b) 1

{c) -1 (d} 2

[Jan. 2021}

Solution : (c) is correct

Let a be a common root,

ol + pat q 0 (1)

QUADRATIC

EQUATION
w+gutp = 0 2y
Eqn. (1)—Eqgn (2); we get
po-qutqg-p = 0
or alp-d) = p-q
or a = 1
= Putting «e = 1 in {1);
We pet
Prpxitqgm0
s gl
0).40. The harmonic mean of the roots
of the equation (5+v2 ) & - (4 +/5)
x+8+245 =0is

(a) 2
(c) 6

(h) 4
(d) 8
[Tan. 2021]

Solution : (h) is correct Let o and [
are roots quadratic

Equation. (5142 )x - (4 +/5)x+ 8
+2.5=0

Comparing it with standard form
af+bhx+e=10

ca=5+J2, b=—(4 +5)and
c=8+2.5

We have to find HM. of a & f

516 QUADRATIC EQUATION

.44, If the square of a number ex-
eeeds twice of the number by 15, then
number that satisfies the condition is

(a) -5 b 3

) 5 (d) 15

[Dec. 2021]

Solution: (¢) is Correct.
Tricks GBC C 5*=2x=5+ 15(True)
Detail

Let No.=x;
Given
L=+ 18

or ¥-2x—15=0

or ¥-Sx+3x-15=0

or xxr-5)+3x-5=0

or (x—3)(x+3)=0
Ifx-5=0=>x=35

IFx +3 =0 = x ==3 (Invalid)

s No.=5; (C) isTrue

Q.45. IMone root of 522+ 132+ y =0 be

reciprocal of the other then the value
of yis
(a) % ) %l
(e} 5 (d) -5
[Tune 2022

Solution: Tricks

If one root of ax®+ bx + c =0

is reciprocal of other root
Thena=¢

Here one root of 522+ 132 +y =0
is reciprocal of other

SoS=y

(c) is correct.

.46, If the roots of the equation
x'—px + g =M are in the ratio 2:3, then

{a) p'=25q (b) p* = 6g
(c) 6p° = 5q () 6p° =25
[Dec. 2022/

Solution: Given. Eqgn.
1 —prtg=0
Let 4 is commen in the ratio 2 : 3.

.. Roots = 2a and 3a

Now Sum of roots = 2a + 3o =— 'z
— T 7{-’- -
i
ora=g
And product of roots

=20 Ja=6a?= <
ey
=ox(8] -1

&3y

. 6pt = 25g

(d) is comrect

Tricks

Letroots =2; 3

Q.Eqn.isx¥—(2+Nxr+2=3=0

o —-Sx+6=0
Comparing it with
Popx+g=0

Lp=5q=6

GBC

R o i i il o S

QUADRATIC EQUATION 5.15

2 __2(8+245)

b —(4+ \.'q}

HZ.EM

= —F————=d
~ (x<5)

Q.41 If @ and [} are the roots of the
equation 2x*+ 5x+ k=0, and 4(c* +
+wfi) =23, then which of the following
is true?

(@) K¥+3k-2=0

(B) K2 -2k +3=0

(¢) K¥-2k-3=0
() k2-3k+2=0
[uly 20211
Solution: (d) is correct
2+5x+k=0
a+ |]= —_;andui}=§

[Let oo & fb are roots]
4o+ P +ap)=23

or 4 [(a+ By - 2af + af] =23
s\
o 4{[%] —ocﬂ.J =23
or q[ﬁ_ﬁ] =73
4 32
or 25-2k=23
or Zk=2=ks=

Go by chaices (GBC)
Putting k = | in option (d). It satisfies.
= (d) is correct

0.42. The value of ‘K" is . ey 1 2 15
a root of the following cubic equation:
X=(k+1)x+k=0

(ay 2 h) 6
(e} 1 (d) 4
[Jeady 20211
Solution : (b) is correct
Given Equation is

¥-(K+Dx+K=0
%= 2 is ils roots
So, P +1)2+K =0
or B=2K-2+K =10
or ~K+6=10
or K=6

Q.43 If orie root is half of the other of
a quadratic equation and the differ-
ence in roots is ¢ then the equation is

(@) #*+ax+2a*=0
(B) x*-3ax-2a°=0
(€) ¥-3ax+2a=0
(d) ¥*+3ax-24=0
[Dec. 2021]
Solution: (c)
Let Istroot=a ; .-

From question

. 2nd root = @4

o [
G- eg=b==ptg=0g
2 2 i

= lst root = a = 2a.
a 2a

2nd root=7 = —=a.
oot =" 7 -4

The equation is
¥-Qata)yx+2axa=0
=7 3ax+ 28 =0

"""" e ——
QUADRATIC EQUATION : 517
(e 6p° =23g Solution: 1 x ¥~ 2r—3 =0 [
GxF=25x§ Let o and P are its roots. '
130 = 150 (True
= (d) is comect j “+B=h%=__T2 =1
Q47 Whatwill b the value ofk, ifthe | o ¢ -3
roots of the equation (k—d4)x* - 2k x + a 1
(k+ Si =0 are equal? Afa-PY = (o-pP—dap
(a) 18 {b) 20 =2"—4 x(-3)
(© 19 @ 21 T
[Dec. 2022] Sz
Solution:
Quad. Eqn. is o-p=+i6 =4
(k—4) 2 —2kx + (k+ 5) =0 Given roots are;
** Roots equal atf=2anda-p=4
D=k -dac=10 i Banig
= b =dae x*—~(Sum of roots) x + Product of roots

Or; (-2kF = 4 % (k—4) % (k+5)
Or; Akt = £ (B +k-20)

on 4% = jF+k-20

= k=20 Ans.
2 (B is correct
Q. 48. If @ and B are roots of the
quadratic equation x* - 2x - 3 =), then

the equation whose roots are o + f and
- is:

(a) ¥ —6x-8=0
(B) ¥ -6x+8=0
(e} X +6x +8=0
(d) ¥ +6x-8=0
[June 2023)

=0

SR -2+ A + 2% 4=0
Lx-6r+8=0

(b} is correct,

.49, If a and B are roots of the

equation . — (n*+ 1)k + ]2 (m* 4t +1)
=0, then the value of o’ + f3* is:
(a) 2n
() w*
(c) 2m°
)
[June 2023]

2
e B | R
a 1




2oad + pr=(a + B —2ap

QUADRATIC EQUATION

=(n+ 1)’-2Ij(n'+rr’+n

w2 x |4+ P+t + 1)
i xl=-n-nm-1
=i

(b} is correct.

0
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INEQUALITIES

PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

Q.1. The solution of the inequality
(5-2¢) x_
T 5% Sis

(a) x28 (h) x<%§
(c) x=8 () none of these
[Tune 20107

Solution : {a) is comect.
3-2_x-5

3 [
< x=30
3 (]

x—30

&

or 10—-4x=x-30
or [+30sx+4x
Or 55240

Orx =8

C 5-2x
AT S

or 5=2x s

... option (a) is correct
€Q.2. Solution space of inegualities
Wty = 1pand x-y< 5:
(f) includes the origin.
(i) includes the point (4,3) which one

(@) Only (1)
(By Only (if)
(¢) Both ({) and (if)
() none of the above
[June 2011}
Solution : (@) is correct
Tricks : Go by choices

(0, 0 satisfies both inegns. but (4 ; 3)
does not satisfy Ist

. (a) is correct

Q.3. On the average, experienced
person does 5 units work while a fresh
one 3 units work daily but the employer
hawve to maintain the output of-atleast
30 units of work per day.

The situation can be expressed as.
(a) Sxt3y<30 (&) 5x+3y=30
(e} Sx+3y=30  (d) None of these
[Dec. 2011 & 12

Selution : (b) Let Mo. of experienced
persons = x and No. of Freshers =y

Sax+3y230

is correct?
6.1
il
INEQUALITIES 6.3
6.2 INEQUALTTIES
.4 Find the range of real of x satisfy- | Q.6. The union forbids thf employer Lo -
ing the inequalities 3x-2> 7 and 4x-13 | to employ less than 2 experienced | Tk B L
i =15 son (x) to each fresh person (y). This $ ; =3
.| s (b) x> 7 situation can he expressed as
| © x<7 (d) x=<3 (a) x<y/2 by ysx/2
[June 2012] | (o) yzai2 (d) None
Solution : (#) is correct. JJune 2013 TxA Oy=63
I-2nT= x>0 x> () | Solution : (b) is correct 5
4x>15+13 = 4x>28:-x>7___(2) No. of Fresh persons for x Experienced e X
Clearly From (1) and (2) : x
! person =
x> 7 satisfies both = (@) BCDB and DEFD (k) Unbounded
[ - (b} is comrect. ; 2y (giver . y< % (¢) HFGH (d) ABDFHKA

().5, The shaded region represents :

5
‘1" A
A
©0,5) \\ +
Fa
< S
&
. s 2
x 451 l)s o
k L i (5.0
L
¥
(@) x+y< S xz22y< 1
) x+yg 5 x=2,y=21
() x+ty= 5%z 2Lyz1
() None of these
[Feb. 2008]

Solution : Tricks: Go by choices.

Q.7. The solution of the inequality
Bx+6<12x+14is

(a) (-2,2) () {-2,0)
(e) (2,ec) () (=2, 0c)
[Dec. 2013]

Solution : (d) is correct
Bx+6<12x+ 14
or -8 <dx
oFr -2 <X
x=-2
= Soln. is (=2;)
().8. The graph of lincar inequalities

Te+9y<63; x+yzl: :
0<x%6 and 0<y<6 has been
given below

option (H)

Q.9 Which of the following graph
represents the in equality x + y <6 is

{Dec. 2014]

(H)

[dune 2014

Solution : () Clearly common region is ABDFHEA.

Y

(d) Nome of these

Solution : (a) is correct. The graphical
representation of x4+y<6 05 as
follows :

¥




6.4 INEQUALITIES

Q.10. The graph of linear inequalities

xtyeShxry=S0=x=dandl=yz2
is given below:

D

I B

""'“\i
5

The common region of the inequalities
will be:

(a) OABCEO

(k) ECDE

(¢} Line Segment DC

(d) Line Segment BC
{Dec. 2014]
Solution : (¢}
Q.11, The common region represented
by the inequalities 2x+y > 8, x+y>12,
Ix+2y =3 is
(@) Unbounded
(&) In feasible
{¢) Feasible and bounded
{d) Feasible and unbounded
[June 2015}
Solution : (¢) is correct.

2x+y=8 =

7
and3x +2y =34 x |10] §
5

o
o
i
ey
o B
-
- -l
-
i I N e e e
i

clearly It is Feasible and bounded.

Q.12. By lines x+ y =6, 2x ~y = 2, the
common region shown is the diagram
refers to:

(@) xtyz62x-y<2,x=0,y>0

() x4y 6, 2x—y< 2, x20,y=0
(e} x+ys 6,2 —¥v22, 20,y 0
(d) None of these

1Dec. 2015]
Solution : (b) is correct
Tricks: Go by choices
A point( 1, 1)(let) satisfies all ineguations
of (h).

INEQUALITIES 6.5

(.13, The common region of
yrys@xeyz3 s for shown by
shuded region

¥

() None of these

[June 2016]
Solution : (a) is correct.
Tricks : Go by choices.
Clearly a point of the common region of
option (a) satisfy all given constraints

X+vEH & x+yzld

6.6 INEQUALITIES

Solution : (g) is correct
Tricks : Go by choices,
(.15. A dietitian wishes to mix to-
gether two kinds of food so that the
vitamin content of the mixture is atleast
9 ynits of vitamin A, 7 units of vitamin

B, 10 units of vitamin € and 12 units of |

vitamin 1. The vitamin content per
kg. of each food is shown below:

A B L D
Food I : 2 1 1 2
FoodI: 1 1 2 3

Assuming x Kgs of food I is to be mixed
with y kgs of food 11 the situation can
be expressed as

{a) 2x+y<9; x+y=T:
x+2y<10;
2x+3y<12;x>0,y >0

by 2x+y230; x+ys7;
x+2vz10;
x+3y212; x20;v>0

() 2x+ye9; x+3<T,
x+y<10;
x+3yz12; xz20,y20

d) 2x+y=9; x+y=27T;
x+2y210;
2x+3y212;x20:y20

[June 2017}

Solution : Atleast — Minimum

So, use > Sign here

Constraints are :

2x+y29;
x+ya2T
x+2y2zl
2x+3yz12
. () is commect.

Q.16. The shaped region represented
by the inegualitics

dr+dypc60, y2 2y, x23 x 20,520

()

()

() None
[Tune 2007

Solution : Tricks : Go by choices

Option (&) is correct.

.14, The inequalities
Xt =Shx tanzhn ek, =0
represents the region,

%

(a)

[Dec. 2076]

INEQUALTTIES 6.7

Q.17 In the following diagram, the
pegion represented by the inequalities
Zy< x4 yebx c4&xz0yzl

£+
s
¥
5
o
1 P X
x=4 x+2y=10
xey=6
(a) OADGO (b} ADC
(c) ACD (d) DEG
[June 2018f

Solution : (a)
Tricks : Gio by choices

().18. The linear relationship between
two variables in an inequality

(a) ax+bysc
(b) .ax .bysc
() axy +by=c
(dh ax+bxysc
v [May 2008)

Solution : ()

Standard form of Linear Eqn. is

ax+by=c.

So; ax + by < ¢ is a Linear Ineqn.
.19, On Solving the Inequalities 5x +

y <100, x +y< 60,x =0,y = 0, we get
the following situation:

(a)  (0,0),(20,0),(10,50) & (0, 60)

By (0,00, (60, 0), (10, 50) & (0, 60)

(¢)  (0,0),(20,0,(0,100)&(10,50)

() None of these [Nov, 2018)
Solution : (a)

Tricks : Go by choices

Q.20. An employer recruits experi-
enced (x) and fresh workmen (y) un-
‘der the condition that he cannot em-
ploy more than 11 people. xand y can
be related by the inequality

(a) x+y# 11;
(b) x+y <iLx20,yz0
(@ x+yzllxz0y20

(ef) None of these :
JFune 2019f

Solution : (f)
Clearly x+ y = 11.
and x ; ¥y 20,

.21. The solution set of the
ineguations x +2>0 and 2x-6=0is
(@) (-2, 0} () (3, )
(&) (=00 4-2) () (=02 ,-3)
[Sune 2009]
Solution : .+ x+2>0=x>-2
= x=1-1;0,1,234, i b

and 2x-6>0= x>3

==l BB Tl } (2)
From {(1)and (2); wegetx= {4,5,6,
roreienenn} satisfies both conditions.

.~ Solution Set = (3 . °“')
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().22. The solutions of the set of
incquations 2x+y > 12,5x+ 8y = 74,
x+6y > 24,x >0,y = Dare

126 23
(a) (24.0) | 7 77 |2 8010,12)

126 23
(b) (0,24),(2,8),(0,12), i ‘I“]
(&) (8, 4), (2, 8), (0, 12), (0, 24)
(d) (8,4),(0,0)(0,6)(2,0)
Nov, 2019
Solution : Tricks : GBC
* In option (@) & (h) ; all points are
common except (0 ; 24).
putting x=0; y =24 in all egns.; No Eqgn.
is satisfied by (0 ; 24).
Hence option (&) is not the answer.
* [n option {a) & () ; point (8 ; 4) does
not satisfy any eqn. ;
So option {(c) is not the answer.
* In option (@) & (&) ; No point is com-
mon. Point(8 ; 4) is also present in option
(d)

which does not satisfy any eqn.

option (b) ; (¢) and (d) are
eliminated.

Hence :

So ; option (&) is comrect.
.23, The solution of the inequality

Mgi-j is
3 6
(@) x=8 (h) x=8
{c) x=8 () None of these
[Dec. 2020)
Solution : (a) is correct.
5-2x _x-5
3 6
5-2x _x-30
...... G
bl e
x—30
gD = AN
« x 2

or 10 —-4x=x-30
or10+30<x+4x

or 5x = 40

orx =8

.. option (a) is correct

.24, The common region in the graph of the inequalities x +y <4, x-p < 4,

xz2is

(a) Equilateral triangle

(b) lsosceles triangle

{c) Quadrlateral (d) Square
flan. 2021
Solution @ Forx+ p<4
x| 0] 4
13} 0
Forx—-y<4
x 0 4
y| 4]0

Clearly ABC is common region. Here AB = AC

= Isosceles Triangle (b) correct

6.12 INEQUALITIES

Solution: Let No. of bags manufactured
are x, & x, of Grade I and Grade Il
respectively,

. Total hrs taken

=4x, + 10x,

Available Time = 180 hrs.
e, Maximum Time
ood4x + 10x, < 180

+ (d) is correct.

INEQUALITIES 6.9

>
N08

e
}/ (0,-4)

.25, I y = 4+9 sin 5x then which holds good?
(@) S<y<13 (b)) 4<y<8 (¢) O<y<1 C(d) S<y<5
[Tuly 2021f
Solution : {a) is correct
We know the value of sin 8 always his between —1 and + 1
So, Minimum value of sin 5x= - |

and Maximum value of sin 5x = + |

. Minimum value of y=4+9gin5x
=44+9(-1)=-5

And Maximum value of 4 + 9 sin 5x
=4+9x]1=13

L-55ys13

When we borrow money from a bank or co-operative society or an individual
institution, for a period of time, we pay some extra money in addition to the money
porrowed, to the lender for using his money. This extra money paid is called
Interest (1), the amount borrowed is called Principal () and the time period for
which money is borrowed is called Time (€). The money with interest paid back o
the lender 15 called of Amount (A or S). In other words

Amount = Principal + Interest
A=P+I
Simple Interest

The interest computed on the principal only (ie. not eninterest earned) for the entire

period of borrowing is called SIMPLE INTEREST.
Type-1 -

Some Important Formulae.

; Pri I 5
iy 1= 100 fwhen 1 in %]

(if) T=p.et. [when rin decimal form]

i@y r= 1= 100

; Wil

if p

: _Ix100

(iv) l—-—Pr
_Ix100

vy P =

T




m

e T e S SR SR R - S R R P T e L T

7.2
vy A=P+1
vih) 1=A-P

{ oy
i) £ 1) A=
{vidi) A I'l 100 |

Where
A = Accumnulated amount

[Final value of investment]

SIMPLE INTEREST

P = Principal. [Initial value of an investment]

r = Rate of interest
L = time (years.)
| Amount if interest

Hlustrative examples
Example 1

How much interest will be eamed on 2 2000 at 6% simple interest for 2 years.

Prr  2000x6x2

h jon: | Em—m———— =
Solution. 00 100 T 240

Example 2

Sarita deposited ¥ 50,000 in a bank for 2 years with the interest rate of 5.5% p.a. what

will be the final value of Investment ?
g pUek £ |"] r
Solution: A F |00

e [, S55m2 4
= 50,000 I_HTJ('J_]'_ 255,500

Calenlator Tricks:-

rate for 2 years =2 = 5.5=11%

Amount = 50000 + 11% button = T55000

Example 3

Find the rate of interest ifthe amount owed after 6 months is 1050 borrowed amount

being T 1000.

() 5% (B 109
Solution :
Sl= (1030 - 1000} F 50,

T4

0.2, The rate of simple: interest on a
sum of money is 6% p.a. for first 3
years, 8% p.a. for the next five years
and 10% p.a. for the period beyond 8
years. Ifthe simple interest acerued by
the sum for a period for 10 years is
1,560, The sum is :

(a) T1,500 () T2,000
(¢} T 3,000 (d) T 5,000
[Feb. 2007]

Solution : (b) is correct.
Single 5.1 For 1 yrs
= (6x3+Bx5+10x2)% = 78%
Tricks:
,_ Total S1__1560
“ SdonRsl 078
(b) is correct
Q.3. A sum of money doubles itself in
10 years. The number of years it would
treble itsell is :

=T 2000

(a) 25 years (B) 15 years
(¢) 20 years (d) None
[Feb. 2007
Solution : (¢) is comrect.
Tricks
et
[} x, =1
ar :_U = 2—;: or; t, =20 yrs.

{c) is correct
.4, A certain sum of money amounts
to ¥ 6,300 in two years and ¥7,875 in
three years nine months at simple
interest. Find the rate of interest per
annum :

(e} 15%

{d) None

SIMPLE INTEREST

{a) 20% (h) 18%
() 15% (d) 100
[May 2007]

Solution : (a) is cormect.
Tricks:
S.1. Per year =
Amount for 3.75 yrs — Amount for 2yrs

(3.75-2) yrs
=T 900
P = 6300 -2 % 900 =T 4500
_ 900100 _
45001

€.5. A person borrows T 5,000 for 2

years at 4% p.a. simple interest. He

immediately lends to another person
hr |

at 61 % p.a. for 2 years, Find his gain

in the transaction per year:

(@) T11250  (b) 2125
(c) T225 (d) T 167.50
[Nov. 2007]

Solution : (a) % Gain =

[ 1—%—4.—1.25%
4

S0 for 2 yrs, = 5000 2.25% %2 =T 225

S.I per yr.= 5000x 2.25% =3 112.50

. (a) is correct

Q.6. Two equal sums of money were

lent at simple interest at 11% p.a. for
1 1

3 5 years and 4; years respectively.

If the difference in interests for two

periods was T 412.50, then each sum

is:

r

SIMPLE INTEREST T3

Fx100 50210012
pro 1000

i/ = 10%

Tricks: Go by choices
For (b)) A= 1000 | 1000 % rate of interest of 6 months

= 1000+ 1000x 2 (%) =z 1050

- option (b) is correct
Caleulator Tricks:- GBC
For option (b)

1]
""E 5%

= A= 1000 + 5% button (press) = 1050 (True)
Example 4

Kapil deposited some amount in a bank for T% years al the rate of 6% p.a. simple
interest,
Kapil received T 1,01,500 at the end of the term. Compute initial deposit of Kapil,
(a) T 70,000 (b T 60,000 (c) T 80,000 (d) None

Solution: Tricks : Go by Choices
For option (a)

= 70,000 + [6 x7.5] %

= ¥ 1,001,500 (True)
.- Option (@) is correct.

'PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

Q.1. 7 8, 000 becomes T 10,000 in two | Solution : Tricks

years at simple interest. The amount

h | — BOOG
that will become ¥ 6,875 in 3 years at () 5.Liyear = ltﬂ}{—lz—ml-— =T 1000
the same rate of interest is :
= 000100, osens
(a) T4,850 (b) T 5,000 =~ 800 -
(c) % 5,500 (e 25275 A hind
P= oL S 00
[Now. 2006f AmratT1L 1+0.025%3

=~ (b)Y is comrect.

R S . NN ER

SIMPLE INTEREST B -
(@) T3.250 (b) 73,500 | :
(©) 3,750 (d) T4350 ez L
L SN0 [Dec. 2008

solution : (c) Tricks : Difference in

interest is due to time Solution : (h) is correct

_ =100
= r

- rate of interest for the whole Tricks :

duration = (1 1x4.5-11x3.5)=11%

Total SI 412.50
="a11 = t3750

S F = Interest on T1~ 0.1

= @ﬂ =125 s

.9. The time by which a sum of money

() is correct is 8 times of itself if it double itself in

(Q.7. In how much time would the 1o yeans ‘
simple interest on a certain sum be | (a) 42 years (b) 43 years
0.125 times the principal at 10% per | (¢) 45 years {d) 46 years
annum ? i
[Sune 2009]
3 Solution : (¢) is correct

1
(@) 1 years  (B) 1= years
4 4 It is Compound Interest Ots.
1 3 Tricks : 3% -g!*
(€) 2= years (d) 2= years
4 4 or 2 =(2%)"% : 1, =45yrs

[June 2008/ | Q.10. What is the rate of simple inter-
est if a sum of money amount ¥ 2,784
in 4 years and 2,688 in 3 years ?

Solution : (a) is correct

T IE T (@) %pa  (b) 4%pa.
. prt (e) 5% pa. {d) 8% p.a.
Detail: 5. = = [Fane 2009]
o Giaspo a0k Solution : () is correct
j _D'tjn?m;c in 8.1

Sl
Siy—S1, _ 27842688

e f=gliare

ort=0125x10=1.25wrs

& {a) s eorrect
().8. Find the numbers of years in

which a sum doubles itself at the rate

Principal = T (2688 - 3x96) = ¥ 2400
of 8% per annum, e ‘ )

_ =100 96100 _
pxt 2400 1

l r
{ay 11—
2

®) 121
2




7.6 SIMPLE INTEREST

Q.11. If a simple interest on a sum of
maoney at 6% p.a. for 7yearsis equalto
twice of simple interest on another
sum for 9 years at 5% p.a. The ratio
will be:
(a} 2:15
(c) 15:7

(0 7:15
o 1.7
[June 2011]
Selution : (c) is correct
81_y,Bu95
Y100 100

Solution : (b) is correct.
Al
Tricks : " fe60 = 1400)%3
=6.67%
4
(?.14. The S.1. on a sum of money is 3

of the principal and the No. of years is
equal to the rate of interest per an-
nui. Find the rate of interest per an-
num?

(a) 3% {b) 20/3%
(c) 2217% (d 6%
[une 20124

| 4

SIMPLE INTEREST 1.7

calculator Tricks I GBC :

p =420 + 7% button = T 6000

Q.17 Mr. X invests T 90,500 in post
office at 7.5% p.a. simple interest.
while calculating the rate was wrongly
taken as 5.7% p.a. The difference in
amounts at matarity is 9,774. Find
the period for which the sum was
invested.

(a) T years () 5.8 years
(c) 6 years () 8 years
[Dec. 2012

Solution : () Tricks

Q.19. In what time will 2 sum of money
double itself at 6.25% p.a. at simple
interest

{a) Syrs (B) 8 year
(c) 12yrs (d) 16yrs
[Dec. 2013f
Solution : (d) is correct.
Tricks :
f =9——1}xlul = 16 years

6.25

.20, What principal will amount to
2370 in 6 years at 8% p.a. at simple
interest

Tricks:- GBC Solution : (b) P ) O Ry (a) T210 (b) T250
T 00500x(7.5-5.T) -
Q.12. By mistake a clerk, calculated prr 4 iy ( (c) T30 (d) T350
the simple interest on principal for 5 S.I= g =gl !’-('l'ﬁ] .18. If the sum of money when com- [Dee. 2013]
months at 6.5% p.a.instead of6 months ; pounded annually become 1140 In | e i correct
at 5.5% p.a. If the errvor in calculation T a—.} 2 years and T1710in 3 years at rate of
was ¥ 25.40. The original sum of prin- 103 3 interest Tricks : P= ; :Eﬁ 7250
cipal was .15, Simple interest on 72,000 for 5 sﬂ) 309 (b) 40% C;BC
(a) T 60,690 (b) T 60,960 maonths at 16% p.a. is () 50% (d) 60% Calculator Tricks :-
() T 90,660 (d) T90,690 (a) T133.33 (b) T133.26 [June 2013] () Amt =250 + (6 = 8)% button press =
; i 3 “ 1 370
| Solution : (b) is correct (£ THE08 ) 2l Solution : (c) Interest in 3rd
i [June 2012, Dec. 2012} Q.21. If a sum triples in 15 yrs at
= 2540 ’ , yr=T1710-T1140 Stmple rate of interest then the rate of
LR e Sottion : (2) ~ 7570 interest per annum will be
m(_' ]21 i SL= MJK%x%:?!S}.J} Tricks Note : For 3rd yr ; it will be like | (a) 13.0% &) 133%
o 25401200 _ & o gen T §1 (c) 13.5% id) 18%
5.5x6-635x5 Q.16. How much investment is re- [June 20141
. . I =100 570100 He
Q.13. If the Simple Interest on 71,400 | quired to yield an Annual income of e = 50% Ao L
for 3 years is less than the simple | T420 at 7% p.a. Simple interest. | % e Solution : (b} is co
interest on ¥ 1,800 for the same peried | () 7 6,000 (b) 26,420 Tricks I1 Go by choices. Tk e B-Dx100 _ .0
by T 80, then the rate of interest is: (c) T5.580 (d) 25000 For (c) A= 1140 + 50% (Calculator) 1x15
(a) 5.67% (b) 6.67% g :m" i 71710 Caleulator Tricks :- GBC
(c) 7.20% (d) 5.00% B 50 e ey (b) r=15 % 13.333% = 200%
[Dec. 2011 | Solution : (a) £= T % 6000 A =1+ 200% (button) = 3
. (b) is correct
18 SIMPLE INTEREST SIMPLE INTEREST 7.9

———AL—i

.22, A certain sum of money was
invested at simple rate of interest for
three years. If it was invested at 7%
higher, the interest have been ¥ 882
more, then sum has been invested at
that rate was

(a) T 12,600
() T4,200

(&) T 6,800
{d) T 2,800
[Dec. 2014f

Solution : (¢} is correct
SI=7882 forr="7%

t =3 years.

p=1%100 _882x100

e Txl
Caleulator Tricks :- GRC

Q.23. A sum of money will be doubled
itself in 8§ years at S.I. In how many
years the sum will be tripled itself 7

=T 4200

(a) 20 years () 12 years
(e} 16 years () None
[June 2015

Solution : (c) is correct.

. £y 3=1

Iricks : ===
R
ty =16yrs,

Q.24. A sum of 44,000 is divided into
3 parts such that the eorresponding
interest earned after 2 years, 3 years
and 6 years may be equal at the rate of
simple interest are 6% p.a. 8% p.a. &
6% p.a., respectively. Then the small-

est part of the sum will be.

{a) T4,000 " T 8,000

(e} T 10,000 (dy ¥ 12,000
[dune 2015]

Solution : (5) is correct.
1 | 1

Treickn: Py P2 ips=——i——i—
nty rsls iy
1 1 1

26 Bx3 66

L. 147
™ [5'7'24 36 (%72 LCM of denomi-
nators

=6:3:2
So, Smallest principal
44000
S ey 2=18000

Q.25. No. of years a sum of money
becomes 4 times itself at 12% p.a. at
simple interest:

{a) 20 (b) 21
(e) 25 () 30
[Dec. 2015]
Solution : (¢) is correct
(4—1)¢100
Tricks: { = ———— =25 yry,
PSR TTT iy

Q.26. If a person lends T 6,000 for 4
vears and T 8,000 for 3 yearsat 8.1, The
total interest earned is ¥ 2400 then the
rate of interest is......

(a) 5% () 6%
(£) 7% (d) 8%
[Dec. 2016]
Solution : (a) is correct.
Tricks: Go by choices,
For(a) ;

Total 81 = 6000 x4 5% + 80003
x 5%

=T2400

S0, (a) is correct.

Q27 In simple interest, a certain sum
pecomes T 97,920 in 3 years, and
71,15,200 in 5 years, then the rate of
interest is:

(@) 10% () 11.2%
© 12% (d) 13.6%
[Tune 2018]
solution : (c) ' -
Tricks :
1,15,200-97,920
Slpam——rr 0
=T8640

Principal = 97,920 - 3 yrs interest =
97,920 - 3 x 8640 = T72,000
L 8640 x 100 =129
72000
Calculator Trieks :
Amounts = 72000 + (12x3 = 36) %
button = ¥ 97,920 (True)
So, option (C) is correct.
0).28. A person borrows T 5,000 for

2 years at 4% per annual simple
interest. He immediately lends to

|
another person at 6"1'%‘ Per annual

for 2 years find his gain in the trams-
action .

(a) T112.50 (by T225
(c) T125 (d) T107.50
[May 2018]

Solution : (b)

1
Interest Gain = (6 s 4 1
9 P

w2k=225%
4

So, Interest Gain

- 5000%2%2.25
G 100
Q.29. A certain money doubles itselfin
10 years when deposited on simple
interest. It would triple itself in
(a) 30 years (b)) 20 years
(c) 25 years (d) 15 years
{Nev. 2018]

= ¥225.

Solution : (#)

Tricks : See Simple Interest (Quicker,
BMLRS)

YT
f,  x=l

i, 3-1

A= o, =20yrs
ST A e

.30, A certain sum of money Q was
depaosited for 5 year and 4 months at
4.5% simple interest and amounted to

T 248, then the value of Q is
(a) T240 (b 2200
(c) T220 (dy T210
[Naov. 2018/
Solution : (b)
4 16
t=5yrs 4 months = 3+ R i

45 16

HME=Q| 1 +—x—

A Q[ 100 3]

248300
=5

=Rs. 200




| 3
A B —
i () 73,000 {h) T 3,500 100 100 \7
| 5 7 | * T 600
| () T 3,800 {d) None |Siles s
[une 2019) | (&) is correct.
712 SIMPLE INTEREST
Q.38. If the difference between inter- | Tricks ;: GBC
est received by two persons A and Bon
the same sum of T1500 for 3 years is 7 Tl S fx 2y,
18. Then what is the difference be- | = ¥ 1000.

T.10 SIMPLE INTEREST

Tricks : GBC

Rates for 5 yrs 4 Months =5 % 4.5 %+
one third of 4.5% = 24%

Note: 4 months means one third of one

year, so rate for 4 months = one third
of one year interest rate.

(b) Amounts = 200 + 24% = 248 (True)
So,{ b} is correct.

().31. The certain sum of money be-
came ¥ 692 in 2 yrs. and T 800 in 5 yrs,
then the principle amount is

{a) T520 (h) TH20
(e} 2720 (o) T80
[dune 20019
Solution : (b)

Tricks:- If a certain sum of money be-
comes A, in L, years and A, int, years
then

.'\! - AI
SI peranpum= "
e
. 800 - 692
A5 pa= _gj'_
=T 36.

+ Principal = A - Interest
= (92 - Interest of 2 yrs,
=692 -2 x 36 =T620.
(b is correct,
Q.32 A sum of money amount to 3

6,200 in 2 years and T 7,400 in 3 years
as per 5.1 then the principal is

Selution : (¢)

. T400 - 6200
Tricks:- 5.l pa= —— o
=% 1200,
.2, Principal = 6200 - 21200
=T 3800,

Q.33. P =T 5,000; R = 15%; T = 4-;',:

- PR ill be 1= Pt

using 1 = 00 then | will be 1= T

(@) T3.375 (b ¥ 3,300

() T3,735 (d) None

; [June 2019}
Solution : (4)

5 5%4.5
_ 3000x15x4.5 =3375
100

[Use Calculator ; Never Write]
Q.34. In simple interest if the princi-
pal is T 2,000 and the rate and time
are the roots of the equation x*« 11x -
30 =0 then simple interest is

{a) T 500 (b T 600
() -X 700 () T BOO .
JJane 2019
Solution : (h)

Vot =11x+30=0

or ¢ Sx—6x+30=0
of x(x-5)-6(x-5)=0
or (x=5)(x-6)=0
nx=5:6

If r=>5%thent=6yrs.
Prr 2[:_!_}5))416

tween the two rates of interest.

(a) 1% (b) 2.5%
(e) 3% (d) 0.4%
[Dec. 2019]

Solution : ()

Principal same ; time same but interest
differ by ¥ 18,

It means rate differs.
_Ix100
pxr

Here ; r = difference between rates.
i 18x100 2
1500x3
Detail : Let their rates are r, and r,

1500%7 -3 15007, -3 18
100 00
5600 3
or i@f_{,‘ -n)=18
160 :
or h—h= 3¢ =04%
15%3

.39, If the compound interest on a
certain sum for 2 years at 3% p.a. is 7
1015, What would be the simple inter-
est on the sum at the same rate and
same time is

(a) 1005 (k) 1010
(c) 1000 () 1003
[Dec. 2019]

Solution : (¢)

s S for 1 yr. =3 500, ie (]00(]+‘2)
C.I for 1st yr. = 8.1 of Ist yr. = T 500,
C.1 for 2nd yr. = §.1 for 15t yr + Interest
on this 5.1

o N
100
- Total C.I=500+515=2 1015 [True]

Calculator Tricks for C.1

=500+

C.1. = 500+ (500+ 5% button )

=T 1015 (True)

Q.40. What sum of money will pro-
duce T 42,800 as an interest in 3 years
and 3 months at 2.5% p.a simple
interest ?

(a) T3,78,000 (b) 526,769
(€) T422,000 (d) T 224,000
[Dec. 2020]

Solution : time = r = 3 years & 3 months

=3+ % =3.25 years
Formula
_ 1x100 _ 42,800 x100

txr {3.25)%(2.5)
=¥5,26,769.23 =T 5,26,769/-
{b) is correct,
Caleulator Tricks
P = 42,800 + 2.5% button = (3.25)
=7 5,26,769

P

SIMPLE IN

0_35_|ftheinumtul' amoney is equal
to its one by nine, the rate of interest
and time are equal then find rate of

interest is.

1
@ 37 % (h) 4%4%
i (d) 3.5%
[Dec. 2019]

{C} 3%

Solution : (a)
Let Principal = T1

1
Sl= 9
Given ;T=1
Prt
= 81 60

1 Tl

LRl
Bl =100

10 10t
or: F S =r 3 3 3 %
.36, 1/7 of a money is deposited at 4%
per annum, 1/2 of a money deposited
at 5% per annum and the remaining
at the rate of 6%, then total interest
gained T 730 find deposit amount is

(o) T 14000 (&) T 215500
() T212800 (c) T 214500
[Dec. 2019]

Solution : (@)
Caleculator Tricks : GBC
For (@) S.1.=
I
éx 14000 = 2000 (< 4% button ie

type 2000 then press multiply button
then type 4 then percentage button [never

TEREST 7.11

then %xmoo= 7000 be5% button ie

type 7000 then press multiply button
then type 5 then percentage button and
(14000 - 2000~ 7000)x 6% button i. .
type 5000 then press multiply button
then type 6 then percentage button
then Press GT button ; we get ¥ 730.
.~ (@) is correct.
Q.37. Ram deposited T 12000 in a bank
at 10% per annum and remaining
amount deposit in other bank at 20%
per annum, if he received interest ac-
cording to 14% per annum find the
Ram's amount.
{a) 220000

(c) T 30000

(b) 722000
(d) T 25000
[Dec. 2019]
Solution : ()
Tricks : GBC
For (a) 8.1 on T 20,000

=20,000x14%

=7 2800.
S.1on T 12,000 = 12000 x 10%

| =% 1200,

Rest principal = 20000 - 12000
=T 8000.

S.1. on rest money = 8000 20%

= 1600, :
Sum of these 8.1

= 1200 + 1600 = 2800 (True)

=~ (a) is correct.

press any other button]

SIMPLE INTEREST 7.13

Q.41 A certainsum amounted to T 575
at 5% in a timg in which ¥ 750
amounted to 2 840 at 4%, If the rate of
jnterest is simple, find the sum—

() 525 (B) 550
() 515 (d) 500
[dan. 2021}

Solution : () iscorrect 8.1 = A -P=840
~750=T90
= lxlll}= 90 x 100

=3 years
pur. T50x4

- [TRICKS]

Then use GBC (Go by choices) with
calculator.
[.. 1 year interest rate = 5%
2 3 years interest rate = 3 x 5=15%]
{a) A =525+(3 = 5)% = 603752575
(@) wrong
Amount ¥ 603.75 is more than 5735
S0, principal must be less than T 525,
For option (c)

A = 515+ (3x5)%=592.25=575
So option (d)

A = 500+ 15% = 575 (True)
(ef) is correct. :

Q.42. A man invested one-third of his
capital at 7% one fourth at 8% and the
remainder at 10%. If the annual in-

come is T 561. The capital is -

(a) T4,400 (k) 5,500

" (e) 6,600 (d) 5,800
[Jan, 2021}

Solution : (c) is correct

Tricks

Remainder
=y 1 1 _12-4-3_5

S 12 12
Single rate of interest

1 1 5
= [7 % 5+8><Z+ onﬁ]%
[Do by using calculator]
= §.5%
Annualincome = Annual interest=T 561
Capital = Interest + rate of interest
= 561 + B.5% (button)
= ¥ 6600
() is correct
Q.43. Certain sum amounts to T 15748
in 3 years at simple interest at r% p.a.
The same sum amounts to T 16,510 at

(r+2)% p.a. simple interestin the same
time. What is the value of ¥?

(a) 10% (5) 8%
(c) 12% (d) 6%
{quymﬂj

Solution : (&) is correct
Due to increase in interest by 2% in
3 years

Interest increase

= 1651015748
=¥762
So,p = 1X100_J2x100 _e 12700
Tik 2x3
Then apply tricks GBC

(a) A=12700+ (3 = 10% = 30%) button
# 15748

_—4&+
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So (a) Wrong

(bYA= 12700+ (3 = 8% = 24%) button
= T 15748 (True)

So (b) correct

.44, Two equal amounts of money
are deposited in two banks each at
15% p.a. 5.1 fix 3.5 year in the bank
and fix 5 years respectively, The dif-
ference between the interest amount
from the bank is T 144. Find the sum

(a) T620 (B) T640
(c) 2820 (d) T840
fdan. 2021}

Solution : (h) is correct

Let Each deposit =P
Tricks

Rate of interest for 3.5 years
= 35%15=525%paS.l

Rate ofinterestfor 5 years =5 < 15=75%
pas.l.

Difference in rate of interest
= 75-52.5%=225%paS.l.

2. P = Interest difference + Rate of inter-
est difference

= 144 + 22.5% (button) = T 640.
Detail each
Let Principal money = P
From Question
P.15x5 P-15x35 _
100 100

or L [75-52.5]=144
100

144

T7.16
Simple Interest
pxrxt_3600x15x4
AR 100
=T 2160

Total amount payable after 4 years
= 3600 + 2160 =T 5760
Which is equal to T 4000 + cost of | cow
.. Cost of 1 cow = 5760 — 4000

=T 1760
- (d) is correct.
.51. Mr. Ram invested a total of ¥
1,00,000 in two different banks for a
fixed period. The first bank yields an
interest of 9% per annum and second,
11% per annum, [f the total interest
at the end of one year is 9.75% per

annum, then the amount invested in
these banks are respectively:

(a) T 52,500, 47,500
(b) T 62,500, F 37,500
(c) T 57,500, 42,500
(d) T 67,500,T 32,500

SIMPLE INTEREST

144100
or P S =T 640

(b} is correct

.45, A sum of money in simple inter-
est doubles itsell in 7 years. How many
years will it take to triple itself?

{a) Endof 12 years

(h) End of 14 years

(c) End of I8 years

(d) End of 16 years
Solution : (b)
Tricks Y

A certain sum of money becomes x,
times int, yearsand x, times in t, years at
same rale of S.1. The relationship is

{Dec. 2021]

xz=1
g
Bl

LR e '—l_—-7x2—' |4}'Eﬂ!’5.

Q.46. Simple interest on a sum of
money is amount to T 59,000 in 3 years
and T 62,000 in 4 years at same rate of
interest. What are the principal
amount and rate of interest?

(a) T 50,000, 6%

(&) T 45,000,5.5%

() 55,000, 5%

() T 52,000, 7% [Dec. 2021]
Solution : (a)
Tricks
SLPa= &]@—_5900@_ =T 3,000/
4-3
Principal

P=59000 -3 x SI Pa
= 59000-3 = 3000 = T 50,000/~

SIMPLE INTEREST

Solution :
Trick-I

Investment ratio =
1 1l
g .1
\

[*} 75 )
—
J'f \'L
135 : 078
125 : 75+ 25
523
.. Investment in 1st bank

- L00.000

5:{;3 x 5 =62,500

in2nd bank = 55—]"“3—““

5t = 3 = 37,500

(h) is correct.

Trick-11

GBC

Total interest = 1,00,000 x 9.75%

=T 9750

(b) Total Interest (by Caleulator)
62,500 x 9% =
37,500 1 1% = (GT button)
Press = ¥ 9,750 (True)

. (b) is correct.

SIMPLE INTEREST

Rate of Interest
Ix100 3000100
=I=TPr . 50.000x1
=6%

(.47 An amount is lent at R% simple
interest for R years and the simple
interest amount was one fourth of the
pr'lncipnl amount. Then it is

(b) 6

(d) 6%
[Dec. 2021f

{a) 5
() 5%

Solution : (a)
Let Principal = P
Interest = %P

1100

Pt
L pyaser
4

PxR

o R*=25=R=5%
Q.48. An investor is saving to pay off
an obligation of ¥ 15,250 which will be

due in seven years, if the investor is
earning 7.5% simple interest rate per

oorate =

orR=

annum, he must deposit T to
meet the obligation.
(@) 8,000 (k) 9,000
() 10,000 () 11,000
[June 2022]

Solution : FV =% 15250
S.lrate for1yr=7.5%
s 8lforTyrs=Tx175
=525%

715
Tricks
A 15250
PV=P=, M =, 535
00 00
1525
=T 10,000

- {€) is comect
().49. The annual rate of simple inter-
est is 12.5%. In how many years does
the principal double?
(@) 1] years (b) 9 years
(c) 8 years (d) 7 years
[June 2022}
Solution : Tricks
(= (m=1) 100
e e
(2-1)x100 _
12.5
Caleulator Tricks
(2=1) + 12.5% button = 8 yrs
() is correct.
0Q.50. A farmer borrowed T 3600 at the
rate of 15% simple interest per Annum.
At the end of 4 years. He cleared this
account by paying T 4000 and a cow.
The cost of the cow is :

§yrs.

(a) T 1000 (b) T 1200
(&) T1550 (d) T 1760
[Dec, 2022/

Solution: Given
Let P = Principle = T 3600
r = rate of interest = 15%

t = time = 4 years

COMPO

UND INTEREST

Definittion :- Compound interest (or compounding interest) is interest calculated on |
the initial principal and which also includes all of the accumulated interest of
previous periods of a deposit or loan, the computed interest is called Compound

Interest.
Conversion Period:- The period at the end of which the interest is computed is
called Conversion period.
Description Conversion period | No, of Conversion | Rate of interest
periods in 1 year of a conversion
i periodd i '-m{}"'r—r
| 10% compounded | 1 year m= 1 i=10/100
yearly
_Iu% compounded | 6 months m=2 i= 107200
half-yearly :
| 10% compounded | 3 months m=4 i=10/400
Quarterly
10% compounded 1 months m=12 i=10/1200
] monthly $52-)

-
Formula  Compound Amount = A = P(1+ L. ]

=P(+0"

Where i = & n=mt

m

Compound Interest = f’[(l )T l]

8.

100m

1




8.2 COMPOUND INTEREST

Type - I (To find Amount & Compound Interest)
Working Rule:-

(#) If rate of interest compounded yearly then divide r by 100 fe. i= ﬁ \

1
= yearly Then divide r by 200 ie i= 5‘;—0

(id) 1f rate of interest compounded 2

1 r
(iif) If rate of interest compounded zyear{y then = 00

12':”:)ami 50 0N,

(i) 1f rate of interest compounded monthly then { =

Step-1 Type r then push + button then type 100 ifris yrly.; 200 ifr is half yearly and
S0 0.

Step-I1 Press + 1,

Step-TII Pressx button

Step-IV Continue pressing “=" button (n-1 = power - 1) times.

Step -V Pressx button then type principal value then push = button.
We will get the result of amount on calculator screen.

Step -V Press - button then type principal value, we will get the value of compound
Interest on the screen.

Ex.1 T 2000 is invested at annual rate of interest of 10%. What is the amount after
2 years if compounding is done.

(a) Annually (&) Semi-annually
() Quarterly (d) Monthly.
Solution : (a) Given that P =T 2000; r = 10% yrly.; t = 2 years.
okt 0.10
100 100

n=mi=1%2=2
[- m = No. of conversion periods in a year = 1]

54 COMPOUND INTEREST

Ex. 2 Determine the compound amount and compound interest on 71000 at 6%
compounded semi-annually for 6 years. Given that (1 + )= 1.42576 for /= 3% and
n= |2

(a) T 1425.76; T425.76

(e} T1525.76;T525.76
Solution : () is correct.
T 1000; 1~ 6 years
t =6 % compounded half -yearly

(b) 21420.76 ; T420.76
{d) None

Given that " =

e 0.03
200

r=mi=2x6=12
A=1000(1 +0.03)" =1000x1.42576
=7 1425.76
Cl=A-P=142576- 1000 =% 425.76
[Mote:- If {1 + i)" value is given in the question then use that given value]

Lam=20 i

Calculator Trick [1f values not given]

Type 6+ 200+ 1x Then press = button (12 - 1 = 11) time then x 1000 = bution ; we
will get the required result = T1425.76 = Amount. Press - 1000 = button we will get
compound interest value,

EFFECTIVE RATE OF INTEREST

Type - 11

The equivalent annual rate of interest compounded annually if interest is com-
pounded more than once in a year is called EFFECTIVE RATE of INTEREST. It is
denoted by Eorr,

Formula

r=E=

. :'[“100 ] —1|x100 = (1+i)" =1
L L3

where r = Nominal rate of interest, m = No. of conversion periods in a year.
Calenlator Trick

Type r+ 100m then push= button then push = button (m - 1) times then - | then
pushx 100 = we getr_in %,
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nA=PL+D"
|0 I=3
= 2000(| + m-[-]J = 2000(1.10)*
= $2420.
Caleulator Trick
work As

Type 10+ 100+ 1 button then press = button (2-1=1) time then press ¢ button type
2000 then press = button. (This is the required result).

A . =0
) =20

n=mt=

=2
2n2=4

10 F
A= zuuu[n- o J = 20001 + 0.05)

= 2000 1.21550625 = Rs. 2431.0125 = Ry, 2431,

Calenlator Trick
Type 10 +200 then + 1 thenx button then press = button (4 - | = 3) times then typex
2000 = button (we get the required result)

[This Trick will take minimum 5 seconds and saves lots of time]
) n=mt=4%x2=§

2 10 et
SA=P+D" = +—

=2000x[1+0.025] = 2000x1.2184
=T 2436.81
Calewlator Trick
Type 10 =400 + 13 Then press = button (8-1 = 7) times thensc 2000 = button (we
get the result)
g Ll
dyi=——im=1in=m=12x2=24
1200 !

Calenlator Trick

Type 10 = 1200+ | % button then press =button (24-1
= bution (we get the result) = T 2440.78.

=23} times then pressx 2000

COMPOUND INTEREST 85

Ex- Find effective rate of interest of the nominal rate of interest 6% compounded
q,_wnerry.
golution = 1= 6% compounded quarterly.
m=4é
6 4
d =[[I 4 40{)) —I] % 100=6.136355062 %=6.14%
-,:.;n.'mar Trick

T}pcﬁ +400 + 1% button then press = button (4 - 1 = 3) times then - | then x 100
then press = button we get the required result.

Ex- Find eflective rate of interest of 12% compounded monthly.

Solution 1 r= 12% compounded monthly, m = 12

: 12 12
ar=|| e | =1 x100% =12.6825%
3 1200

Type 12+ 1200 + 1 x button then press =button 11 times then - | thenx 100= button,
[we get the required result]

* Type-llI (To find Present Value)

e A=Pll+i)’

A
A+ -

or P=A(l+i)™
Calculator Trick
Step-1 Typei=r +100m+ 1
Si.ep—ll Press+ button

or P=

Step-T11 Press = buttons n times i.e. (power times)

Step-IV Pressx button then type A value then press = button (we get the required
result)

Ex- A certain sum invested at 4% per annum Compourldod semi annually amounts
10 TTR030 at the end of one vear. Find the sum.

la) T75000 (&) TT0,000 (e) TT2000
Solution : option (a) is correct
A =278030; r = 4% compounded semi - annually

() None

e



8.6 COMPOUND INTEREST

m=2, t=1yr
n=mt=2x 1 =2
P=Al+i) "=7snm{| +.--“-) 3
200
=74999.999,,, = ¥ 75000
Calenlavor Trick

Typed + 200+ | then press + button then press =button (power =2)times then press
wbutton then type A value = 78030 then press = button we get the required result,

PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

().1. The ditference between the simple
and compound interest on a certain
sum for 3 year at 5% p.a. is T 228,75,
The compound interest on the sum for
2 years at 5% p.a. is :

(a) T3,175 (b) 3,075
(e) T3,275 (d) T2,975
[Nev. 2006] |

Solution : Tricks

.f:’ijl'j‘i'rL'llr(.‘;'‘ﬁ’_{_l.EJl.'!)_"l
T P00+
[For 3 years only]
228.75%(100)" _

5x 5300+ 5)

A = 30000 + 5 % + 5% butlons =
T 33075

S CI=A-P

=3 3.075

.. (B is Correct
Q.2. In'what time will ¥ 3,90,625 amount
10 ¥ 4,56,976 at 8% per annum, when the

interest is compounded semi-annually 7
[Given: (1.04)* = 1.16986]

7 30,000

T 33075 - 30000

8.8 3 COMPOUND

©.7. A person deposited T 5,000 in a
bank. The deposit was left to
accumulate at 6% compounded
quarterly for the first five years and at
8% compounded semiannually for the
next cight years. The compound
amount at the end of 13 years is :

(a) T12621.50 (b) T 12613.10

(e) T13613.10 () None

[Nov. 2007]

Solution :
Caleulator Tricks :-

Sod 2
i3 3
= Ed je
A ‘HI’I’I[I +m] [ + 2!]0]
T12613.17 =T 12610.00 (approx)
. (B) is correct.
0.8, Anshul's father wishes to have
T 75,000 in a bank account when his
first college expenses begin. How much
amount his father should deposit now
at 6.5% compounded annually if
Anshul is to start college in 8 years
hence from now?

(a) T 45320 (h) T 46,360
{e) ¥55,360 (d) T 48,360.
[Feb. 2008]
Solation : (a)
Caleulator Tricks
P=A(l+0)"
’ 6"
= 75000 LI 100,

Caleulstor Tricks:
Type 6 + 100 + 1 + butlon

then press = button 8 times

(a) 2 years (b) 4 years
{c) 5 years (eh 7 years
[Feb. 2007]

Solution : (a)

|r ;o
3 l -
A=P | 100m ]

456976 (8 Y
390625 | 200
or 1.16985856= (1.04)%

or 1.16966=(1.04)" -

or (1.04)* = (1.04)™
So2=4 - t=2years
- (a) is correct

Q.3. How long will T12,000 take to
amount to 14,000 at 5% p.a. converted
quarterly? [Given: (1.0125)"4 =
1.1666]

(a) 3 years (h) 3.1 years
(c) 13.5years  (d) 12.4 years.
[May 2007

A W
= £ . —=l+—
Solution : (b) Fipl 400]

INTEREST

= 75000 = button

we get T 45,317 =45320

(a) is correct.
.9, Thedifference between compound
interest and simple interest on a certain
sum for 2 years (@ 10% p.a. is T 10,
Find the sum:

(a) T 1,010 (b) 21,095
(c) 21,000 (d) 7990
[Tune 2008]

Solution : (¢) Tricks
_ _Actual (CI - SL)
“(CI - SL) at Re.l
10
Pt Wity o
[(L.10)* -1]-0.2
». (€} is correct
Caleulator Tricks - For 2 years. P= 10
+ 10% + 10% button =T 1000,

Q.10. A machine worth T 4,90,740 is
depreciated at 15% on ils opening value
each year. When its value would reduce
to T 2,00,000 :

(a) 5 years 6 months

=T 1000

(b) 5 years 7 months
(¢) § years 5 months
(d) None
JJune 2008f
Solution : {a) is correct
Tricks :
_ log (2,00,000/ 4,90, 740)

log (1= 137106)
= 5.5 years (approx.)
= 5 wrs, 6 months
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14000 "
20 (L01285) "
or 12000

or 1.16666......... (1.0125)*

or (1.0125)** =(1.0125)* [Note :-
Always use values given in question]

ordt=124 - t=3.1yms.

2, (B) is comrect

Q.4. 1T 2 1,000 be invested at interest
rate of 5% and the interest be added
to the principal every 10 years, then
the number of years in which it will
amount to T 2,000 is :

v ] 1
(@) 165 years (b) 7 years

2
(€ 16years  (dy 67 years
JAug. 2007]

Solution : Given P =73 1000; m = _T_:

Q.5. The annual birth and death rates
per1000are 39.4and 19.4 respectively.
The number of years in which the
population will be doubled assuming
there is no immigration or emigration
is:

(@) 35 years (B) 30 years
() 25 years () None of these
[Aug. 2007]
Solution : (a) is correct
4 Per 1
Birth rate Tﬂ“—i B%Igldﬂ
Death rate 194 L2y

Population increase 2.00%
Population increase = 2.%

A ’
$=2=0+002)

Calculator Trick
Type 1.02 Then push x button then con-

10" | tinue pressing = button until 1o get 2, No.
1 of pressings of = button is 34 times. So,
n=rm=Ex.r--[I.l.' t =15 years (approx.}
r=5% p.a. .6, The effective rate equivalent to
ol nominal rate of 6% compounded
G ,,[H 5 ] monthly is:
1K1 (a) 6.05 (5) 6.16
2000 al
o0g = (150 {c) 6.26 (d) 5.0;
Aug, 2007
Tm Lir
il 1)) Solution : (5)
log2
or 0.0t == ( P
log(l.5 =[t et WA
g(l.5) & E [LI-F Iﬂﬂm] 1|x100
0rU.It=I.?090rf=L— 53
0.1 [' BtEY 1
5 2 |+ﬁ- = 1100 = g | go;
=17.09=16= , (a) is comect £ 4ot
= option (b) is correct.
COMPOUND INTEREST 8.9
Note: (@) 331 years  (Bb) 4 years
€} 3 vears (d) 2 years

Calculator Tricks : Type 0.85 +/button
19 times—1 = 227695 = button then press
M+ then type 200,000+ 4,90,740 = but-
1o then /button 19 times—1 x 227695
_ putton then + MRC button = button we
get ANSWeL.

Q.11. If the difference between simple
interest and compound interest is T 11
at the rate of 10% for two years, then
find the sum:

‘(a) T 1,200 (k) T 1,100
() ¥ 1,000 (d) None of these
fDec. 2008]
Solution : (b) is correct
. H
Tricks P= Dllﬂ%rmcexzﬂw}
(rate)
2
= 1xA00 _ 1100
(10)

Calculator Tricks :-P=11+ 10%+ 10%
button = T 1100

(.12, In how many years, a sum will
become double at 5% p.a. compound
interest.

(@) 14.0years  (b) 14.1 years
(c) 142 years  (d) 14.3 years
[Tune 2009)

Solution : (c) is correct

- 5 Log(Al P)
Tricks / melog(l +r /100m)

e
= Tog(l.05) 14.2yrs. (approx)

Q.13. A sum amount to 7 1331 at a
principal of T1,000 at 10 % com-

pounded annually. Find the time.

[Tune 2009; Dec. 2009]
Solution : () is correct
Tricks :- Go by choices

10 Y
For (c) ; -“'mx{“'m] =T 1331

So;t=3 yrs.
Caleulator Tricks :- GBC
(e) A= 1000+ 10% + 10% + 10% button
=% 1,331
Q.14. The compound interest for a

certain sum @ 5% p.a. for first years
is ¥25. The S-I for the same money @

5% p.a. for 2 years will be.

(a) T40 (b) 750

(c) 760 (@ 270
[Dec. 2009]

Solution : (b) is correct

Tricks :-

S.IFor lstyrs. = C. I for 1st yrs. = T25
S.IFor2yrs. Forsame ‘p’=2x25=750

Q.15. At what % rate of compound
interest corresponding (C.I) will a sum
of money became 16 times in four
years, if interest is being calculated

compounding annually:
(a) r=100% () r=10%
(c) r=200% (d) r=20%

[une 2010f
Solution : (a) is correct
Tricks :- Go by choices

4
For (a) LetP=1;A=1 (Hil%g) =
2y =16

., (a) is correct
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.16, Ifthesimple interestonasumof | (a) 15,187 (h) 15,400
money at 12% p.a. for two years is (©) 15,300 () 15250
T3,600, 3 r

o The compound interest on the [Dec. 2010)

same sum for two years at the same

i rate is: Solution : (a) is correct
: (a) T3 816 (b) T 3,806 gy
() 23861 (&) T3.860 § (Scrap Value) = P[' "ﬁ]

[June 20107 where P = Principal;

Solution : (a) is correct

= 3600x100 _ 20
T I2x2 215000 .‘.Szl,!..‘i,[)of{l— !_C[,]

' 5 100
12

seis= mm{] +—) —15000
100

d = rate of depreciation

=%15,187.50

COMPOUND INTEREST 8.11

or P = 5%0.10250 = 051250

Upm eyl M80 A0

=5 10000 400 80
410
.D=_
80
Tricks :- GBC

Q-20. If the difference of 5.1 and C.Tis
# 72 at 12% for 2 years, Calculate the
amount.

(a) 8,000 (b) 6,000
(€) 5,000 (d) 7.750
[Tune 2011

Solution : (c) is correct

C.1-5.0)x(100)
Tricks: F= ¢
r

_ 72x100x100

) 12x12
Calculator Tricks:-P=T72+12%+ 12%
= 5000
.21. Nominal rate of interest is 9.9%
p.a. If interest is Compounded
monthly, What will be the effective
rate of interest

=7 5000

40337
i [M] = 1.1036 (approx))?

(a) 10.36%
(c) 11.36%

(b) 9.36%
{d) 9.9%
[Dec. 2011, June 2012]
Solution : (@) is correct.
Tricks:-

5 12
r =M[+%J —[}nm

=1036 %

N —

.22, The difference between €I and
SI on a certain sum of money for 2
years at 4% per annum is ¥1. The sum
is

(a) 625 () 630
(c) 640 () 635
[June 20131

Solution :{a) is correct
Tricks :- For 2 yrs

Diff. (100)*
Sum of Money ""g‘;('f"‘-)‘“‘

Calculator Tricks:- P =1 = 4% + 4%
button = ¥ 625.

Q.23, If the sum of money when com-
pounded annually become 1140 in 2
years and 1710 in 3 years at rate of
interest

{a) 30% (b) 40%
(c) 50% (d) 60%
[June 2013f

Solution : (c) is correct.
Interestin3rd yr.=T 1710-T1140=2570
Tricks Note :- For 3rd yr ; it will be like
8.1

1100 _ 570100 _

ites Tty Ty

Tricks 11 Go by choices.
For (c) A = 1140 + 50% (Calculator)
=T 1710
= () is comrect

Q.24. The difference between and C.1
& 8.1 at 7% p.a. for 2 years is T29.4

then principal is

|
| = 713816, Q.19, Mr. X invests ‘P’ amount at
| Tricks-. Simple Interest rate 10% and Mr. Y
| g L2 e - invests ‘0" amount at Compound In-
il ngr?;tl)gt yr. =Sl for Istyear=3600+2 | ooroct rate 5% compounded annually,
| | At the end of two years both get the
CI for 2nd year = 1800 + 1800 = 12% = | same amount of interest, then the rela-
! | T2016 tion between two amounts P and () is
| .~ Clfor2years=1800+2016=73816. | given by:
Q.17. The effective annual rate of in- 410 410
terest corresponding to nominal rate | (a) p __Tﬂ_ (b) p= 30
6% p.a. payable half yearly is
(a) 6.06% (®) 6.07% © r= % @ p= j'fé
(c) 6.08% {d) 6.09% I;” e
[Dec. 2010] 3 : Hoe 3050,
Solution : (d) is correct Solution : (a) is correct
) 2 _ i
r,=[Ll+ﬁ_j —l:|xl()(I:6.W% 100 5}
[ 5 Y
Q.18. The cost of Machinery, is Cl=a1+ o0 =1
¥1,25,000/- Ifits useful life is estimated Ul
tobe 20 years and the rate of deprecia- =0.1025.Q
tion of its cost is 10% p.a., then the From Question
scrap value of the Machinery is (given S1=Cl1
that (0.9)" = 0.1215) Ay
.2: 0.10250
212 COMPOUND INTEREST
() 5,000 (b) T5,5000 {a) 15 years (b} 24 years
{ (c) 6,000 () 36,500 (¢} 20 years (d) None
[Dee. 2013] [Dec. 2014f
Solution : (¢} is correct Solution : (c) is correct
Fotea P Pl_fﬂfimrixfl{[l}z Tricks:- 2 =32¢
{ i "
! =2 =) =2%
29.4 x(100) 2% 6000 L ]
op e L . =g, =20 yrs.

Caleulator Tricks - P=29.4 + 7%= 7% | ©.27.On a certain sum rate of interest
button = T 6000 @ 10% p.a., S.1=7 90 Term =2 year,

Find Compound interest for the
(0.25. The Partners A & B together

same :
b | lent T3903 at 4% p.a. interest com-
| pounded annually. After a spam of 7 (a) T544.5 (b) X945
f years, A geis the same amount as B | (c) T 450 {d) T18
gets after 9 years, The share of Ain the [Dec. 2015]

| 73! h
|| | sum of T3903 would have been Selalbon : (Byis cortéet
| (a) TIRTS (h) T2280 5
! | (c) 72028 (d) 72820 SLpa==-= 745
{ [Tune 2014f

| : j Tricks: Compound interest
Solution : (c) is correct = 45+(45+10%) = T 94.5

Q.28. If an amount is kept at simple
imterest, it earns T 600 in first 2 years
butwhen kept at Compound interest it
earns at interest of 7 660 for the same
period; then the rate of interest and

oy e
A= | =1+ = |
[+w“] B[ 100

A (1.8 Y (28Y
o nl !ou 25

_ 676 principle amount respectively are
625 (a) 20%;T1200 (b) 10%; T1200
A:B=676:625 (c) 20%; T1500 (d) 10%; T1500
1l
A= 8 x 3903~ 2028 [June 2016]
i Solution : (c)

Tricks:- GBC

(3.26. A certain sum of money double
itself in 4 years at C.I In how many | (. §1= 1500220
years it will become 32 times to iisell 1

Tricks:- Go by choices

= F600 (True)

COMPOUND INTEREST 8.13

s il
C.|=1500H|+ﬁ} —!}—fﬁm(alw

True)

() is correct
Q1% Mr. X bought an electronic item
for #1000. What would be the future
yalue of the same item after two years,
if the value is compounded semi-
annually at the rate of 22% per
ganum 7

(a) T1488.40
(c) T2008.07

(b) T1518.07

(d) -T2200.00
[June 2016]

Solution : (b) is correct

FV=P (1+i)"

=T 1518.07 (approx.)

(0.30. The differemnce beiween the
simple interest and compound interest
on a certain sum of money invested for
2 years at 5% p.a. is T30. Then the
sum =

(a) 10,000 (b) 12,000
() 13,000 (e) None
[Dec. 2016]

Solution : (&)
Caleulator Tricks:
P=30 + 5% + 5% button =712,000

Q31. A sum of money amounts to
77803 for one year at the rate of 4%
comy ded semi Iy then the
sum invested is

g

(a) 7,000 (&) 7,500
{c} 7,750 {d) 8,000
[Dec. 2016)

Solution : {B)

4 2
P=7803 [HWI

Caleulator Tricks:

P=(4 +200 +1}+ =button 2 times x
7803 = button

=3 7500
Tricks : (b) (GBC) —» A = 7500 4 2% +
2% button = T803.
Q.32. The difference between simple
and compound interest on a sum of T
10000 for 4 years at the rate of interest
10% per annum is

{a) 650 (p) 640
(c) 641 {d) 600
{June 2017]

Solution : C.I -58.1

I 3 r
= I:n.l‘m‘hﬂ-f -10,00p |- [ IR0EIDXD
| 100, [ e

= 4641 - 4000 =T 641.
option (¢) is correct. [Note :- Do by
Calculator]
Q.33 If the compound interest on a

sum for two year at the rate 5% p.a. is
T512.50, then the principal is

(a) 4,000 (b)Y 3,000
(c) 5,000 {d) None of these
[Dec. 2017]

Solution : (¢)
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Tricks:- GBC r
Amount = 5000 + 5% + 5% button i ]?(] =
= 5512.50, Tricks : = 1+ 200 % + 200 % =9

C.I=5512.50-5000=F 512.50,

0.34. Find effective rate of interest
corresponding to the nominal rate of
interest 7% compounded monthly is

(a) 7.26%
(e} 7.02 %

) 7.22%
(d) 7.20%

[Dec. 2017]
Solution : (b)

]

=7.229%=722%.

0.35. In compound interest, if the
amount is 9 times to its principle in
two years then the rate of interest is ?

(a) 300% (5) 200%
(e) 150% () 100%
[Tune 2018f

Solution : (F) Given,

A=F [I+-r—]-
100

S0, (h) is correct.

Q.36. Ifdifference between Compound
Interest and Simple Interest for
3yearsis T 912 at the rate 4 % p.a., the
principal is
(a) T1.87,500
(c) T1,87,550

(b) 71,87,000
(d) 21,85,700

Solution : (a)

Tricks :-

P=912+4% +4% + (300 + 4)%
=7 1,87,500

Q.37. If Rs. 1,000 be invested at inter-
est at interest rate of 5% and the in-
terest be added to the principal every
10 years, than the number of years in
which it will amount to Rs. 2,000 is :

2 1
16— =
(@ 163 years (b 64

2

6—

@ 63
[May 2018]

(c) 16 years

[Sune 2018)

COMPOUND INTEREST 815

Total amount= Rs. 2000
Extra Interest needed = 2000 - 1500
= Rs, 500,

) _Smxiﬂﬂm@
e 1800%5 3
i)
= 06— yrs.
3

2
§o: Tolal time = 10+ 53

2

.38, If an amount is kept at S.L it
earns an interest of Rs. 600 in first two
years but when kept at compound in-
terest it earns an interest of Rs. 660
for the same period, then the rate of
interest and principal amount respec-
tively are : ;

(a) 20%., Rs. 1,200

() 20%, Rs. 1,500

{c) 10%, Rs. 1,200

(d) 10%., Rs. 1,500

[May 2018]

Solution : (b)
Tricks:- Go by choices (GBC)

Q.39. If 710,000 is invested at 8% per
year compound quarterly, then the
value of the investment after 2 years is
[Given (1 + 0.2)* = 1.171659|

(2) T10,716.59 (B T11,716.59

(e) TLIT.1659 () None of these

[Nov. 2018]
Solution : (b)
8 24
FV = 100000 L +——
o[ )
=T 1171659

0Q.40. Abank pays 10% rate of interest,
interest being caleulated half yearly. A
sum of T 400 is deposited in the bank.
The amount at the end of 1 years will
be

(a) T439 (B) T440
(c) T442 (d) T441
[Nov. 2018/

Solution : (d)

10 Y
FV =400 [Hﬁj =441
Calculator Tricks :-
FV=400+5%+ 5% =441
Q.41. A men deposited T 8,000 in a

. Solation : (a) (a) S0 = 1200)(2)‘_2[’ = 480 % 600 bank for 3 years at 5% per annum
r & The - 5 compound interest, after 3 years he
or: 9p=p|l4+— +.* Interest is added to the principal ev- . 1 s 3
100 ery 10 years. So, within 10 years ; simple So; (a) is false. &
N interest will apply. d 150032320 (a) T9,000 (b) 8,800
or; 9= [H-_IEJ S0, Amount after [0 yrs. cd 100 R e00 \EHiE 200 (&) 29261
" 1000 10x5 CI= (= 1500+ 20% + 20% ) (button) {Now 2018]
. " 4 +1000x i 0
or; ¥ = I+I_(I_:l =:>,"l,=!+E 100 = 660, ution :
1 At
\ P A FV = 8000 (1+i)3-wz |
o) = 6.
_ o =
R.16 COMPOUND INTEREST COMPOUND INTEREST 817
Caleulator Tricks : (a) 7% b 7.4% Q.46. The value of furniture _prt 1250 =4 %2 A
SL= ————rim
FV =8000+5 %+ 5%+ 5 % buttons = | (c) 7.5% ) 7.18% ¢i:?:lh::]‘.:'!;fl;'ff:r:;‘_?e lif_*:: T 100 100
9261 [Nov. 2018) El‘ﬁ“ is T 21870, calculate the value of | richs v U bycinues
Q.42. Ifin two years time a principal | go1ytion ; (o) furniture 3 years ago Far option (b)

;—_—.__%

of T 100 amounts to ¥ 121 when the
interest at the rate of r % is
eompounded annually, then the value
of r will be
(@) 14
(c) 15

{b) 10.5
() 10
[Nov. 2018)
Solution : (d)
Details -

s e
= i =
del 100(| mo]:loo [ n}o]

L r=10%
I Tricks :- GBC

2
10
for FV = |on[1+ﬁ] =121
(Truc)
11 Calculator Tricks :-
FV =100+ 10%+ 10% buttons = 121

(}.43. The effective rate of interest for
one year deposit corresponding to a
nominal 7% rate of interest per annum
convertible quarterly is

. :l:[l+i] —I]xlﬂﬂ:?,ls%
' 400

.44, How much will T 25,000 amount
to in 2 years at compound interest if
the rates for the successive years are

4% and 5% per year
{a) T 27,000 (b) 27,300
(c) ¥27,500 (d) T 27,900

[Nov. 2018)
Solution : (b)

{Hi]x[ni]
FY=25000| " 160 100

=T 27.300/-
Caleulator Tricks:- 25000 + 4% + 5%
buttons

=¥27,300/-
Q.45. T 8,000/~ at 10% per annum
interest compounded half yearly will
become at the end of one year

(a) T 8,800 () 78,900
(c) T 8820 {d) T 9,600
[Now. 2018
Solution : (c)

: ﬂou[H—m—]z—tsszn
FV =8 200 =T 8

Caleulator Tricks :-
FV = 8000 + 5% + 5% buttons = 8820

L"} T 30,000 (&) T 40,000
(c) 135,000 (e} T 50,000
[Nov. 2018}
solution : (a)

Calculator Tricks :- GBC

(@) 30000 - 10% - 10% - 10% button =
21870.

Details Method

; 3
10
21870=P|1+—

21870

({-’_q)ﬂ =7 30,000

.47, If compound interest on a sum
for 2 years at 4% per annum is T 102,
then the simple interest on the same
period at the same rate will be

(@) T90 (b) 2100
(c) 2101 d 293
[Nov. 2018]

Solution : (b)
4 ;)
ilg:-CI=pP|1+=—1 =P=102
Details:- C.1 }"'( I[I)}

0 P{(I .04]2—-1:|= 102
or Px0.0816=102
102

P=——==1250
o " T 0.0816

S.1. for 2 years =T 100
=~ 8.1 for 1 years =T 50
S.Lof lstyr.=C.lLof Istyr. =% 50
C.I. for 2nd yr. = 50 + 4% =T 52
Total C.1. for 2 yrs =50 + 52 =T 102
(True)
.. Option (b) is correct
Q.48 If the difference between the
compound interest compounded
annually and simple interest on a
certain amount at 10% per annum for
two years is ¥ 372, then the principal
amount is
(@) T37,000
(b) T 37,200
(c) ¥ 37,500
(d) None of the above
Nov. 2018]
Solution : (k)
Tricks :-
P=372 + 10%+ 10% =737,200
0Q.49. What is the net present value of
piece of property which would be

valued at ¥ 2 lakh at the end of 2 years?
(Annual rate of increase = 5%)

(a) T 2.00 lakh
(h) T 1.8 lakh
(¢) 2.01 lakh
(d) Mone of the above
[Nov. 2018]
Solution : (&)
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5 =2
= 2 1+—— | =1.81
NPV 2[ +|00] lakh

(approx)

0).50. A sum was invesied for 3 years
as per C.I and the rate of interest for
first year is 9%, 2™ year is 6% and 3
year is 3% p.a. respectively. Find the
sum if the amount in three years is
T5507

(@) T250 (b T 300
(c) TA62.16 (d) T 350
[June 2019]
Selution :
Tricks :- GBC

(¢) 462.16 on Calculator, do as Type
462.16 + 9% + 6% + 3% button we get
550. So (c) is correct.

.51, The effective rate of interest
does not depend upon

(a) Amount of Principal
{B) Amount of Interest
{c) Number of Conversion Periods
{d) None of these
[dune 2019]
Solution : (a) is correct

Q.52. If p.F = 96 , and B = 8% com-
pounded annually then P =

(@) T 14,000 (k) T 15,000
(© Z16000 (&) T17,000
[June 2019]

Solution : (b)
Tricks :- Given , l:i.l'R =06

Means interest of two periods (yrs. here)
is 96,

So; GBC (Calculator Tricks)
(@) T=14000x8% x 8%
=89.6296
S0; (a) is False.
(b) Type 15000 x 8% x 8% button
We get Y6,
So, (b) is correct.
Tricks 11
P=06+8% + 8% buftons.
=T 15.000.

.53, The present value of a scooter is
¥ 7290. The rate of depreciation is
10%. What was its value 3 years ago?

{a) 10,000 (&) 10010
(c) 9990 (d) 12000
[Dec. 2019}

Solution : (a)
Caleulator Tricks : GBC
after 3 years,;
PV. = 7290,
For option (a), Type 10,000 - 10% but-
ton - 10% button -10% button ;
we get T 7290,
1~ (a) is correct.
(.54, The difference between com-

pound interest, compounded semi an-
nually and simple interest on T 400 at

10% p.a. for one year.
(@ 21 (k) T28
(¢) 135 (d) T40

[Dec. 2019
Solution : (@)

8.20 COMPOUND INTEREST

Q.59. Anamount ¥ 35000 with the rate
of interest is 7% per annum, it is com-
pounded on a monthly basis, then tell
the effective rate of interest.

(a) 7.22% (B) 7.64%
() 7.0% (d) 7.5%

[Dec. 2019]
Solution : (a)

o]

Caleulator Tricks

Type 7+1200+ Ixbutton = button 11
times -1 100 = button
We get 7.229% = 7.22% (approx.)

0.60. On what sum will the compound
interest at 5% p.a for 2 years com-

pounded annually be T 3,280
(@) T16000  (b), T 32,000
() T48000  (d) 64,000

[Dec. 2020]

Solution : (h)? Formula

CL=P[(1 +ip-1]

’ S,
3280=P [(l-‘- 1m] ]}
=P[L.1025 - 1]

3280 = P(0.1025)
_ 380 _
P Bd0as e

Caleulator Tricks :- GBC
{ap CI=16000+ 5% + 5% - 16000

=T 1640
= 3180
.~ (@) 15 incomect,
(b) C.1. = 32000 + 5% + 5% button —
32000
=T 3280 (Correct)
. {b) 15 correct.
Note : No Need 1o write anything clse
Ouly on Calculator in seconds.
Q.61. An amount P becomes T 5,100.5

years respectively, at r% of interest
per annum compounded annually.
Thus, values of P and r are
(@) T5,000and | (b) T 4,000and 1.5
(¢) T6,000and 2 (d) T 5,500 and 3
[Dec, 2020]
Solution : Tricks GBC (Calculator
Tricks)
(a) FV after 2 yrs = 5000 + 1% + 1%
button (Press) = T 5100.5 (True)
FV afterd yrs = 5000 + 1%+ 1%+ 1%
+ 1% button = ¥ 5203 (True)
2. (a) is comrect,
).62. The useful life of a machine
whose cost is T 10,000 is 10 years. I it
depreciates at 10% p.a. then the serap
value of the machine is.

(a) 348670  (b) 3158.30
() 3500 (d) 7033
[Dec. 2019]

Solution : (a)
Scrap Value

and T 5,203 after second and fourth .

COMPOUND INTEREST 8.19

nC.lL 10% p.a compounded semi-annu-
ally = (10/2) = 5% interest in 6 months.
There are 2 periods in 1 yr.

yiFV =400 + 5% + 5% button = 441
C1=441-400= 41,

.1 =400x10% =40 for | yr.

L C1-81=41-40

=T1.

[Another Trick: Difference =400 = 5%
«5%=T1]
Q.55. In how much time the S.I. on a
certain sum becomes 0.125 times to its

principle at 10% p.a. is
(a) 1.00yrs (b} 1.25 yrs
(c) 1.50 yrs (d) 2.00 yrs
[Dec. 2019

Solution : (b)
Let principal =¥ |

5 5.0=0.125
= X100 _ 0.125x100
pr 1x10
=125 yrs

Q.56. In what time will a sum T 800
amounts to T 882 at 5% p.a. com-
pounded annually

(@) 1yrs (b) 2 yrs
€) 3yrs (d) 4yrs
[Dec. 2019}

Solution ; (b)
Tricks : GBC

for () FV = Amounts = 800 + 5% + 5%
button = ¥ g82

= (b) is correct.

.57, Find the effective rate of inter-
est if an amount of ¥ 30,000 deposited
inabank. For 1 year at the rate of 10%
p-a. compounded semi annually,

(a) 10.05% (k) 10.10%
() 10.20% (d) 10.25%
[Dec. 2019)
Solution : {d)
Here, No need of Principals value.
Formula

.. Effective rate of interest

=[@+1y -1]x100

10 Y
T !:[l+55-6} —l}xlm
Caleulator Tricks

Type 10+ 200+ Ixbutton= button 1
time =1 100 = button

We get 10.25%

. 1,=1025%

().58. The present population of a town
is 25,000. If it grows at the rate of 4%,
5%, 8% during 1st year, 2nd year, 3rd

year respectively. Then find the popu-
lation after 3 years.

(a) 29,484 (b) 29,844
(c) 29,448 (d) 28,944

[Dec. 2019]
Solution : (a)

Tricks : Population after 3 yrs
= 25000 + 4% + 5% + 8% buttons
= 29484,

-—%

COMPOUND INTEREST 8.21

Wy
_,10,000[1—%] =10,00000.9)"°

Calculator Tricks:

Type 0.9% = button 9 times X button
10,000 = button, we get T 3486.78

Q.63. A certain sum invested at 4%

r annum compounded semi-annu-
ally amounts to¥ 1,20,000 at the end of
one year. Find the sum

(@) 1,10,120 (&) 1,15,340
(£) 1,12,812 () 1,13,113
[Dee. 2020]

Solution : Tricks GBC

Caleulator Tricks Interest for 1st 6
months = 2%.

(@) FV = 1,10,120+ 2% + 2%
+1,20,000

(a) is incorrect.

(M FV=T 1,15,340+ 2%+ 2% button

=¥ 1,19,999,736 =T 120,000

(b) is correct.

I1. Caleulator Tricks

P=A(1+i"

4 -2
=12 el
1,20,000 (1 + 20(]]

on Calculator — Type 4 + 200+ | +
button

then Press = button 2 times

then press “x* button then type
1,20,000 = button = T 1,15,340
Q.64. The ratio of principal and the
compound interest value for three

years (compounded annually) is 216 :
127. The rate of interest is

(a) 0.1567 (b) 0.1777
(¢) 0.1666 (dy 0.1588
[Dec. 20201

Solution : Tricks GBC

Use calculator [No need to write any-
thing else]

{ay Letr=0.1567=15.67%

15.67

J( 3
Cl _216\“_][]] ) 216 =127

1.7y
b) Cl=216[1 216
@ [ 100 J

2127
(). r=0.1666 = 16.66%

Wienl 16.66 ...
] 2[6{]+ ]w) 216,

Cal. 16,66+ 100+ | ==2times 216
=1269412=2T127.

2 {e) is correct.

Detail

P E —
e 127
R
i
r 127
or [[I+E] —|J Z_]E
17
B0 S 1
5“ [(“: |y b

_3a3 (1)
216 \6
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r 7 rupees over when compounded annu-
L q0g ally.
S = 1 (@) 0.56 (b) 0,45
100 6 6 (€) 0.076 (d) 0.85
[Dec. 2020]

= '-2“— = 16.66%
r=10.1666
(c) is correct,
.65. Find the present value of
T 1,00,000 be required after 5 years if
the rate of interest is 9% given that
(1.09)° = 1.5386
(a) T899598
(c) 8899243

(b) 64,99420
{d) 93,902.12
[Dec. 2020]
Solution ; Calculator Tricks
PV=A(l+i)"

100000 (14-2)
TR [*"100}

On Calculator Type 9= 100 +1+=5
times * 100000
= buttons =T 64,994.20

oRpPV=_—2_
{1+1)
. 100,000 _ 1,00,000
oy (o9
[I + ]TJE)

_ 1,00,000
1.5386

= 1.5386]
. (b) is correct.
.66, An amount is lent at a nominal

~64,994.15 [Given(1 09y

Solution ; LetP=% 1

Effective rate

457
= |1 _—| =1] % 100
[ [14 400] ]

= 4.576 % (approx) yearly.

If 4.5% compounded yearly

ThenGain%=4.576-4.5%=0.076%

(c) is correct.
(.67. Find the amount of compound
interest, if an amount of T 50,000 is
deposited in a bank for one year at the
rate of 8% per annum compounded
semiannually

(a) 3080 (k) 4080
(c) 5456 (d) 7856
[Jan. 2021]

Solution : Tricks (b) is correct.
Principal = ¥ 50,000
Semi annually rate of interest

r=3 =%

Amount = 50,000 + 4% + 4% (button)
(By using calculator)

= T 54,080 .

C.L. = AP = 54080 - 50000

= T 4080
() is correct

P“pulatiml would be 40% is :

COMPOUND INTEREST

ning of the year. The number of
ear by which the total increases in

(@) 7 years

() 10 years

(¢) 17 years

() 19 years (approx)

[Jan. 2021}

golution : (c) is correct
o Increase in population = r = 2%
Let after t years population = 1 +40% =
1.40

In population increase case, always use
compound Interest. Formula.

LA=P(1FIF

or1.40=1 {n%}
= 1.40=(1-02y
Calculator
Type 1-02 » = button (Press)
until to get 1.40
After pressing = button 16 times, we
get 1.40 approx,
s t=16+1=17 years
Q.69. The simple on sum at 4% p.a. for

2 years isT 80. Find the C1 on the same
sum for the same period.

(@) T8L6 .~ (b) T803
(¢) T832 (d) 7823
[Jan. 2021]

Solution : Tricks () is cormeet
5.1 for 2 year=T 80

823

S.1. of 1st year = C.I. of Ist year =Y 40

C.I. for 2nd years = Interest on Principal
+ Interest on interest eamned in 1st year.

= §.1. + Interest on 5.1.
= 40+40 < 4% =T 416
[Calculator 40 + 4% = 41.6]

. Total Compound Interest =40 + 41.6
=TR1.6

ie, CL=4D+4%+40=T816
Q.70. Which is a better investment 9%
p.a. compounded quarterly or 9.1%
p.a. simple interest?

{a) 9% compounded

() 9.1% S.L

(c) Both are same

(d) Cannot be said 4

fdan. 2021]
Solution : (a) is correct
r= [(1+im-1] = 100%

9 4

= {[HW} —1} % 100
Where m = No. of conversion periods in
1year=4
Calculator
[9+ 400 + 1 == button 3 times — 1]
= 100 (button) = 9.308%
=931% pa.
Clearly 9.31% is more than 9.1%
9% compounded quarterly is better.

Q.71. The effective rate of interest
corresponding to a mominal rate of
7% p.a. compounded quarterly is

rate of 4.5% per annum compounded Q.68. The population of a A In- 7+ 8.1 for each year = 2 - T40 (a) 7.5% (b) 7.6%
quarterly, What would be the gain in | crease by 2% of the population at the ¢ 2 :
824 COMPOUND INTEREST COMPOUND INTEREST 825
(€) 7.7% (d 7. 135_% number of conversion periods, the for- golution 1 (B) is correct (c) 18060 (d) 16800
[Jan, 2021 | mula for con‘!pul'ln»g the effective rate PV =P=A(l1+i)" [Tuly 2021]
Solution : (d) is correct of interest E is given by. 5 Solution : (b) is correct
1+ip iy %
Tuy (ﬂ'-J AL i g ‘:) : = 150,000 (1 + E) =T 65,568 | Tricks:
L= [1+_"J _IJ * 100 @ 1=0+p @ (o L iyrs + 3y
400 [Jan. 2021) Calculator Tricks Lo TR0l e TR

Calculator

7+ 400 + 1 x =button 3 times -1 x
100 = button

We get 7.185% approx

Q.72. A sum of money is lent at C.I.
Rate 20% p.a. 2 years. It would fetch
T 482 more if the interest is com-
pounded half yearly. The sum is :

(a) T19800  (B) T 19,900
(c) T20,000  (d) T20,100
[Jan. 2021]

Solution : Tricks (¢) is correct
Rate of interest difference in 2 years

Ix? P 3
= [HED—] ] |+_ZEJ

= (LY —(1-2P=0.0241 = 241%
[Calculator —'1-1 = = button 3 times M
+ button 1.2 x button = button | time M
— button (press)

Then press MRC button we get
0.0241]

P = Difference = rate of interest
difference

= 482 + 2.41% button, we get

= T 20,000
.73, What ‘I" denote the actual rate
ofinterest in decimal, and n denote the

Solution : (b) is correct
r=E=(l+iF-1
L=E={l+ip-I

Q.74. A sum of T 7500 amounts to
T9075a110% p.a., interest being com-
pounded yearly in a certain time. The

simple_i.nlemt (in T) on the same sum
for the same time and the same rate is

Here,

{a) 1000 (b) 1250
() 1800 (d) 1500
{July 2021f

Solution : () is correct
Caleulator Tricks
Type 7500 + 10% + 10% = T 9075 (We
get) (True)
Hence t=2 years

_ Pre 7500x10x2 -
SI= Sl
100 100 S0,
or, oncaleulator S.1. = 7500 = 209 =
1500
Q.75. If the desired future value after
S years with 18% interest rate is
T 1,50,000, then the present value (in
) is (Given that (1.18)° = 2.2877)

(a) 63,712 (h) 65,568
(c) 53,712 (d) 41,712
[uly 2021]

Type 2.2877 (given in question)

Then + = button then * button type

150,000 Press = button

We get ¥ 65568

.76. What is the compound interest

(in T) on a sum of ¥ 12,600 for 1% years

at 20% per annum if the interest is

compounded half yearly? (Nearest to

a Rupee)
(@) 4271
{c) 4711

(b 4171 °
@) 4117
[July 2021}
Solution : (b) is correct
CL=P[(1 +iy-1]

[r 203
- 12000 (1022 _.]
L

=T4171
Caleulator Tricks
Type 20+ 200 + 1 = =button 2 times
1 = 12,600 (Type) = button
We get 4171
).77. A sum of T xamounts toT 27,900
in 3 years and to T 41,850 in 6 years at
a certain rate per cent per anmum,
when the interest is compounded
yearly. The value of x is

(a) 16080 (b) 18600

Let = Principal = P
It means in 3 years it becomes

41,850
27,900
Means in 3 years principal becomes 1.5
times

Calculator Tricks

- P=27900 = 1.5 = button

=T 18600

Hence (&) is correct

Q.78. The effective rate of return for

24% per annum convertible monthly
is given as

=15 times

(a) 24% (b 26.82%
(c) 18% (d) 24.24%
[udy 2021]

Solution : (b) is correct
Effective rate of return -

12 :
[ (1) 1] om=m

Caleulator Tricks

Type 24 + 1200 + 1 x =button 11 times
then ~1 = 100 = button. We get 26-82%
.79. What is the difference (in )
between the simple interest and the
compound interest on a sum of ¥ 8,000




J‘.
|

8.26

for 2% years at the rate of 10%, p.a.,

when the interest is compounded
yearly? ;

(@) 135.75 (b) 129.50
{€) 151.75 (d) 147.20
Fluly 2021}

Solution : () is correct

_Pri_ 800 x1fx
100 160
= T1920

For compound interest

8.L.

Rate of interest for i years

2
< 10=4%
3

Tricks |
Hence {
C.I.=8000 + 10% + 10% + 4%
button — 8000 (Type)
=-2067-20
Se, DilTerence between C.1 & 8.1,
= 2067.20- 1920 =T 14720
Q.80, § depnaiﬁ an amount in bank
which gives 10% compeund interest,

COMPOUND INTEREST

L= Time = 5 years
Let P=T 100

- Compound Interest

(o8
=100 {['*%J‘ 4} =761.051

Let R be @ single rate of interest which
gives TH1.051 in 5 vears

SBl=ClL
. BRT
IUUI =61.051
100 xR x5
or T =61.051.
61.051
orR=—— =122102%
=12.21%

Q.81. Costof a lapiop is T 1,10,000 and
its value depreciate 12% annually its

life is 6 years its scrap value........(imes
its cost
{a) 0.44 {5y 042
() 0.45 (cf) 0.48
[Dec. 2021}

Solution : (c)

compounded annually for 5 years. | Scrap Value
What is effective rate of simple ; »
interest? §=p| =24
(@) 12.21 (& 1011 L 11 4
() 13.21 () 12.81 S 134
or = =|1-—
[Dec. 2021] Pl 1m)
Solution : (a) = {0.88)" = 1.4644
Given 5=046
r=10% Compounded yearly P=5=046P

8.28
2nd
Method
A (. wY
5ra ]

=(1.20)
On Caleulator
Press 1.20 = = button 3 times
It becomes greater than 2.
Sot=3+] =4 years,

.86, An investment is earning com-

pound interest, T 100 invested in the
vear 2 accumulated to 7 105 by year 4.
If T 500 invested in the year 5, will

become T ............... by year 10,
(a) 364.80 (b) 364.80
(€) 464.80 (d) 664.80
[Tune 2022}

Solution ; 15t Condition P=T 100; A =
TI0S;n=2; r=2
Now 2 = (1 +i)"

ur% =(]1+ip

= (1 4+ =105 ....oeeel(1)
Secondly . P=% 500/, A=7
t=5yrsin=35
LA=P(l+ip

=500 (1 +iy

=500 (1 +i)y'(1 +1)

=500 {(1 +ipy . Ja+i)
=500 (1,057, 1.05
- T 564.86

~ (@) is correct

COMPOUND INTEREST

Q.87. There is 60% increase in an
amount in 6 years at simple interest,
‘What will be the compound interest of
T 12,000 after 3 years at the same rate?

(@) 3,972 (B T2,160
© T3,120 (d T3,742
[June 20224

Solution :

Let P =2 100
A=T160
SI=A-P=160-100=T60

-
Now

AsCl A=12,000+10% + 10% + 10%
button

=T 15972
Cl=A-P=%15972-12,000
=239

- (a) is correct

Q.88. The present value of T 2,000,
after 8 years at the rate of 6% per

annum,is -(1.06*=1,59385)
(a) T 1,054 (b)y T 1,254
() T3,054 (dy T2,054
{June 20221

Solution : PV = A (1+i)™

6 =8
o 1+ —
=2000 [ + Iﬂﬂ]
Caleulator Tricks

Type 6 + 100 + | + = button 8 times x
2000 = button

COMPOUND

galeulator

pe 0,88 = 5 times

#2. If the compound interest earned
ati% p.. nn years is to be earned at
5% simple interest rate for n years,

thes =

1
@i ) iy
(140" =1 1=(i+i)"
© n @ n
[Dec. 2021f
Solution : (c)

Compound Interest = Simple Interest

L glavir-1]=gns
[Where § in decimal form]
Al =)
Y n
(.83, A company needs T 10,000 in
five years io replace as equipment.
How much (in 7) must be invested now
at the interest rate of 8% p.a. is order
to provide for the equipment ?

(a) T6,606 (b) T 6,806

(& 10,500  (d) T 11,500

[Dec. 2021]

or

Solution : (h)

PV = A(1+i)™"
-5

& mmn[ui)

100

= 1000(1.08)* = ¥ 6806

Calculator Tricks — Type 8 + 100 + 1.+

= button

5 times * 10000 = button = T 6805.8 =

T 6806

INTEREST 827
Q.584, It needs to pay ¥ 5,00,000 after
10years. Heinvested asumin a scheme
at 9% rate of interest compounded
half-yearly. How much amount (in T)
he invested? (1.045" = 2.41171)

(a) 3.97.321 (&) 2.70.321
(c) 2.97.321 (dh 3.40.321
[Dec. 2021]
Solution : (¢)
Given
FV =A=75,00,000
t=10 years

t='9% compounded half yearly m = 2;
n=mt=2x10=20

Ly
rv= A[”lme

9 Y™
= 14—
5.00.“30{ + ]

_ 500,000 _ 5,00,000
(Loas)” 2411

=7207321
().85, A sum of money is put at 20%
compound interest rate p.a. At which
year the aggregated amount just ex-
ceeds the double of the original sum?

@ s ) 6
{e) 4 () 3
{Dec. 2021]
Solution : (c)

I. Calculator Tricks

1 + 20% + 20% + 20% + 20% button
=20736=12

st=4yrs.

_COMPOUND INTEREST

L PV =T1254 (Approx)
)] is correct.
Q.89 A machine worth T 4,90,740 is
dg!;ncilted at 15% on its opening
yalue each year. When its value would
reduce fo T 2,00,750,

(@) 3 years 5 months

(k) 5 years 6 months

{c) § years T months

() 5 years 8 months

[Dec. 2022]

Solution:
Tricks :

_ 10g(0409076) _ ¢ 4o00
- g g2 = 54998 =55y

=3 yrs 6 months
Caleulator Tricks
1. Type0.85press v/ button 19times

-1 = 2,27,695 = button then press
M+ button.

II. Type 2,00,750+ 4,90,740 = button

Then press ./ button 19 times

8.29

1 % 2,27,695 = button

I11. Thenpress=button then press MRC
= button

[1t is time value in decimal form]
IV. We get 54998 yrs
=55yrs
Means 5 years and 6 months
(b) is correct.
Q.90. If ¥ 64 Amount to T 83.20 in
2 years, what will ¥ 86 Amount to in

4 years at the same, Rate per cent per
annum?
(a) T127.60 (b) T 147.60
(c) T145.34 (d) T117.60
[Dec. 2022
Solution : T 64 Amounts to ¥ 83.20 in
2 yrs.

It means T 64 becomes 83.20 < 64

= 1.3 times in 2 years.

Hence, T 86 will become 86 = 1.3 (times)
in 2 yrs :

and T 86 = 1.3 will become (86 x 1.3) =
1.3 (times)

=% 145.34 in next 2 yrs.

507 86 will become T 145.34 in 4 years.
(¢) is correct .

.91, The effective annual rate of

interest corresponding to a normal
rate of 6% per annum payable half

yearly is :

(a) 6.06% (b) 6.07%
(c) 6.08% (d) 6.09%
[Dec. 2022]




830 COMPOUND INTEREST

Solution: r, = [(14+1)” ~1]x100%

r N2
e :[11 BT
L 200 )
[Mote : Calculator .~ Type 6+ 200+ | =
= button 1 time ~1 * 100 = button]
(We get result)

I]xwﬂ% = 6.09%

.. (d) is correct.

Q.92. 10 years ago the Earning Per
Share (EPS) of ABC Ltd. was T §
share. Its EPS for this year is T 22,
Compute at what raie, EPS of the
company grow annually?

(a) 1597% () 16.77%
(c) 18.64% () 14.79%
[Dec. 2022]

Solution: - EPS growing annually
So compound interest applies
LetClpa=r }

5 10 years
Go by choices
(@) r=15.97% (let)

22 Now

15.91}'”
100
=22.00019 ......

=22 (True)

[Note : Calculator:-

Type 15.97+ 100 + 1 * = button 9 times
* 5 = button.

o Fyv= 5[]1-

Q.93. Mr. Prakash invested money in
two schemes ‘A’ and ‘B’ offering
compound interest at the rate of 8%
and 9% per annum respectively, If the
total amount of interest acerued
through these two schemes together in
two years was T 4818.30 and total
amount invested was T 27,000, What
was the amount invested in Scheme
‘AT

(a) T 12,000 (b} T 12,500

{c) T 13,000 @) 13,500
[Dec. 2022)

Solution:

T27.000/- (Invested)

. dmel,

A B
8% L]
Time" 2 years 2 years
Go by choices
(a) LetP, =12000 P,= 27,000~ 12,000
= ¥ 15,000

Calculator :  ClI

= 12,000 + 8%
+ 8% - 12,000

=M + button

Then 15,000 + 9% + 9% - 15,000
=M + bul'ton__

Then press MRC button

We get 2 4818.30 (True)

.. (a) is comrect

Q.94. A sum of money invested of

COMPOUND INTEREST 8.31

pecomes 32 times of itself at the same
rate of compound interest.
() 16 years
() 24 years
[Dec. 2022

(a) 12 years
(¢) 20 years

golution: Tricks :

4y A Ay Ay A

e &
!l-l ?:ﬁ

3 € T
AR S~ 1 -
r T 1 bevuenos 32 tienes T

in d4d+d+dt+d

=4 x 5 =20 years
.. (¢) 1s correct
.95, The difference between
compound interest and simple interest
on an amount of T 15,000 for 2 years is
? 96. What is the rate of interest per
annum?
(a) 9%
(c) 11%

(b) 8%
(d) 10%

[Dec. 2022]
Solution: Given,

P =T 15000
r=9%f=2yrs
Cl-81=%96

Tricks

P =D+ % + r% button

GBC (a) 96 + 9% + 9% button
# 15000 (False)

S0 (a) is wrong.

() For 8%

.96, A sum of money doubles itself in
4 years at certain compound interest
rate. In how many years this sum will
become 8 times at the same compound
interest rate?

(a) 12 years () 14 years
{c) 16 years (d) 18 years
[Dec. 2022)

Solution : Tricks

| After | After | After

Tdyrs b dyrs T odyrs
%1 T2 24 8

S e e

STl becomesTBind +4+4=12 yrs.
(a) is correct

1.97. The Nominal rate of interest is
10% per annum. The interest is com-
pounded quarterly. The effective rate
of interest per annum will be:

(@) 10% (6) 10.10%
{c) 10.25 % (d) 10.38%
[June 2023

Solution : Here r = 10% Quarterly ..

m=4

r,=[+9"-1] x 100%

10 y*
=|(1+505) =1| x100%=10.38%

Calculator
10 + 400 + 1 x = button 3 times
—1 = 100% (button)

We get 23] compound interest doubles itself in P =96 = 8% + 8% button (Press) :
. (@) is correct. four years. In how many years it =% 15000 (True) = 10.38%
<. (b) is correct Aefpas ECmrect
8.32 COMPOUND INTEREST COMPOUND INTEREST 833

).98. The difference between com-
pound interest and simple interest on
# certain sum of money invested for 3
years at 6% per annum is ¥ 110.16.
The principle is:

(@ T 3,000 () T3,700
{c) T 12,000 {d) T 10,000
[Hune 2023/

Solution : Caleulator Tricks

P = D+ 1%+ 1% + (300 + 1)%

= 110,16+ 6%+ 6%+ (300 + 6)% button.
(Press)

= 10,000/~

(d) is correct.

.99, A machine depreciates at 10%
of its value at the beginning of a year.
The cost and scrap value realized at
the time of sale being ¥ 23.240 and
T 9,000 respectively. Approximately,
for how many years the machine is put
to use?

(a) 7 (b) 8
(c) 9 (d) 10
{Sune 20231
Solution :
L gl T
)

Where P = Present Value = Cost
$ = Scrap Value

d = Rate of depreciation

t = Time

35300l 1=20)
qnun--zuo[l |00J

. _ 9000
or (0.9) = 23240
or (0.9) =0.387...

By Calculator

Press 0.9 x = bution 8 times
Sot=8+1=09 vears.

= () is correct.

Q.100. The population of a town in-
creases every year by 2% of the popu-
lation at the beginning of that year.

The approximate number of years, by
which the total increase of population

will be 40%, is (Given
1.02°=1.17166)
(@) 15 by 17
() 19 (d) 20
[Tune 2023]

Solution : Let Present population P =
100

Let after “t” yrs; population
A=100+40= 140

EORE L
Iw-i.*ﬁ)-—(huﬁ]

or 1.40=(1.02).

Caleulator Tricks
Press 1.02 x = button 16 times
We get 1.4000 Approx.
Lt=16+1=17yrs.

,101. The Compound interest on
7 15,625 for 9 months at 16% per
qnnum compounded quarterly is:

(@) T1,851 (b) 1,941
@ T1951 (@ 1961
[June 2023]
Solution :
p=T15625

9
t =9 months = 13 Year

r=1.6% %yearly

S CL=PI(1 +ir-1]

= 15,625 [(1*-?14565]3*']

Calculator Tricks

Press 16 + 400 + 1 x = button

2 times — 1 x 15625 = button; we get
T 1951

.- (¢) is correct.
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9.2 ANNUITY

Annuity Due: If the payments of an annuity are made at the beginning of payment
interval is called An Annuity Due or Annuity Immediate.

Perperuity: A perpetuity is an annuity whose payments continue forever.

Note. In what is to follow, it is understood that the payment interval coincides with
the interest period unless statement to the contrary is made.

ORDINARY Al .
Definition: Payments of an annuity are made at the end of payment interval.

Type-1
(TO Find Amount)

Sie A[(“') :|!Cﬂm

Where S =Amount ol an Annuity
A= Value of each instalment

r = rate of interest

m = No. of conversion periods in a year

= tn.t = Mo, of instaliments made in 1 yrs.

i= ;t;n;: = Rate of interest of one conversion Period
Caleulator Trick

Step - IFind (1 + i) by calculator i.e. Type r+ 100 m + 1 Then push x button then
push = button (n - 1) times.

Step-1 Then- 1
Step - I + rx 100m
Step - IV Thenx A push = button (We get the required value of Amount)

Ex-1. Find the future value of an annuity of T500 is made annually for 7 years at
interest rate of 14% compounded annually. [Given that (1.14) = 2.5023]

(a) 536525 (b) 526525 (¢) T5465.25 () none
Solution : option (a) is correct
Calculator Trick

4[-{-'1 = ]xlﬂ(lm. 7536525

ANNUITY

A

Definition:

A sequence of payments, generally equal in size, made ateq ual intervals of times is
called an annuity.

Monthly Rent ; premiums of LIC; deposit into a recurring account in a bank; equal
maonthly pavments got by a retired governmenl servant as pcnqlnn and loan
instalments to houses or automobiles ete.

Somie terms related with annuities

Periodic Payment: The size of each payment of an annuity is called the periodic
payment of the annuity.

Annual Rent; The sum of all payments of an annuity made in one year is called its
annual rent.

Payment Period/Interval : The duration hetween two successive payments of an
annuity is called the payment period (or payment interval) of the annuity

Term: The total duration from the beginning time of the first payment period fo the
end of the last payinent period is called the term of the annuity.

Amount of an Annuity: The total Value of all the payments af the maturity time 01'
an annuity 15 called the amount {or future value) of the annuity,

Present Value of an Annaity: Sum of the present values of all the payments of an
annuity is called the present value or capital value of the annuity.

T¥YPES OF ANNUITIES

Ordinary Annuity: 11 the payments of an annuity are made at the end of payment
interval is called An Ordinary annuity or Regular amiuity.

9.1
ANNUITY ) 9.3
(s+-|'5:]J =
500|002 100= 2 5365.25

7
14
step - 1 Find [_1uu+ﬂ As Type 14+ 100 + 13 Push = button 6 times.
4

step-11 Type - 1+ 14 then x 100 (Because it is annually)
step - II1 Theny 500 = (we get the result)

Es-2. 7200 is invested at the end of each month in an account paying interest 6% per
year compounded monthly. What is the future value of this annuity after 10th
Fa}nm&m" Given that (1.005)""=1.0511 ;

(a) 72544 () 72144
Solution : (@) is correct, |
Here A = 200 ; r = 6% compounded monthly
n = 10 =No. of payments.

W=S=A[—““?"']

6 i
[I+12m] -1
6

(€) T2544 (d) None

=200 #1200 = T2045.60

Caleulator Trick

Step- 1 Type 6 + 1200 + 1 Then push x button then push = button 9 times.
Step-I1 Type - | Then+ 6x 1200

Step-II1  Then Typex 200 =
Note; If (1 + iy value is given in the question then use given value in the question
otherwise answer may vary.

Type -1l

To find the Value of EACH INSTALMENT

Ex: If a bank pays 6% interest compounded quarterly what equal deposit have to be

made at the end of the each quarter for 3 years if you want to have T 1500 at the end
of 3 years?

{a) 21786

buttons we get the required amount.

(b) T115.01 (c) T150.50 (d) None of these



04 ANNUITY

Solution : (b) is correct

F¥=5= .4["—1'.?‘—_'}: 100m

6 2
(]+m] -1
1500=A T 400

A =T150.01
Calculator Trick

Step-1 Type 6+ 400 + | Then pushx button then push = buttons 11 times
Step-11 Then push -1+ 6% 400 buttons
Step-IIT  Then push M+ button to save the typed value.

Step-1V  Thentype 1500 then + button then push “MRC” button 2 times then push

= button.
|we get the required result]
Type-Iil

(To find Present Value for Ordinary Annuity)

PV = Present value = “"|: [

Calculator Trick

1-(1+D)™

Step-1 Type (1 + i) value then push + button

Step-11 Then push = buttons “n” times

Step-III  Push GT button

Step-IV  Then typex A (value) then push = button

we get the required result.

Ex- Find the present value of an annuity which pays 200 at the end of each 3 months

for 10 years assuming money to be worth 5% converted quarterly?

(a) T3473.86 (B) TI108.60
Solution : option (¢) is correct

{c) T6265.38

Here A=200 ;m=4 ;r=35% 1/4 yrly.
t=10years =sn=mt =4 x 10 = 40 year PV=7

9.6 ANNUITY

Type-V
(To find Amount)

: 14+ =1
FV =Amount 5 = AH{_ "'l');'_}xum"" _1]

Calculator Trick (work as ordinary annuity)
Step-1 Typer+ 100 m + | then pushx button

Step-11 Push = buttons n + 1 - 1 = n times then push - 1 button then push + button
then push r value then push x 100m value buttons. A

Step-I1I  Push - | button then x button and then type A value & then push = button

(we get the required result)

PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

Q.1. Mr. X Invests ¥ 10,000 every year
starting from today for next 10 years
suppose: interest rate is 8% per annum
compounded annually, Calculate
future value of the annuity:

(Given that (1 + 0.08)"° = 2.15892500]
(a) T 15645488 (b) ¥ 144865.625
(e) T156554.88 (d) None of these
[Nav. 2006/
Solution : (@) It is Annuity Due Question

= Al
A:r‘»’:n[[ﬂw}xlrnm—ll
=
(14 0,081 _ =
—.mo«{% L1001

=7 1,56,454.88.
(@) is correct

.2. The present value of an annuity of
73,000 for 15 years at 4.5% p.a. C.L is:

[Given that {1.045)'" = 1.935282|

(@) T23,809.67 (h) T3I2218.67
(e) T32,908.67 (d) None ol these

[Nov. 2006
=141} ]
Solution : PV =R = "'J
1-c.045)7" ]
=3000| g4 |

Tricks = T 3221867

Q.3 A machine can be purchased for
T 50,000. Machine will contribute
T 12,000 per year for the mext five
years. Assume borrowing cost is 10%,
per annum. Determine whether
machine should be purchased or not:

(@) Should be purchased

(h) Should not be purchased

{¢) Can’t say about purchase

(¢f) None of the above

[Feb. 2007}

F

(d) None of these

ANNUITY 9.5

Calculator Trick
gtep-! Type 5+ 400 + 1 then push + button
step-11 Then push = buttons 40 times
step-1I1  Then Push GT button
step-1V  Then types 200 = buttons

[We get the resulting value]
Type-1V
(To find instalment value if PV is given).
Ex- Mt. A borrows 5,00,000 to buy a house.

1f he pays equal instalments for 20 years and 10% interest on outstanding balance
what will be the equal annual instalment?

(a) T58239.84  (b) T5BT20.84  (c) T68729.84
Solution : (b) is correct
Here PV = 5,00,000 ; r = 10% yrly.
t=20 years: n=20;A= 7

-20
|—(1+% ]
5,00,000 = A =T58729:84

0.10

(d) Mone of these

Caleulator Trick

Step-l  Type 10+ 100+ 1 then push+  bution
Step-11  Push = buttons 20 times®

Step-I1I1  Then Push GT button

Step-IV  Then M+ buttons to save the result.

Step-V Type 5,00,000 then push + button then- MRC button 2 time and then =
button.

{We get the required result)
Annuity Immediate/Due

Definition: An annuity due is an annuity the first payment of which is made at the
beginning of the first payment interval

ANNUITY 927
compounded annually ? [Given: (1.14)
= 1.68896]

(a) Leasing is preferable

{b) Should be purchased

(¢) No difference

(d) None of these

I=(l+i)™"
golution : (B)PV =R~

[1=(1.10) *
PV“]M'“[ 0.10 ]

= T 45489.44

But it costs T 50,000

It should not be purchased
- (b) is correct

Q.4. How much amount is required to
be invested every year so uas to

[May 2007]
Solution : (a) T 4000 = Present value

1-0_ ™" :
= f] —————x]00m
i

accumulate T 3,00,000 at the end of 10 i _}4_}_'
years, if interest is compounded’ 100 100
annually at 10 % 7 =1250 14 =T3642.14

[Give (1.1)" = 2.5937]

(a) T18,823.65 (b) T18,828.65

(c) T18,832.65 (d) T18,882.65
[Feb. 2007]

It is less than real cost price.
.. Leasing is better
o (@) is correct
T i Q.6. Vipul purchases a car for ¥
Ry I!]Om} 5,50,000. He gets aloan of  5,00,000at
s : 15% p.a. from a Bank and balance ¥
10 50,000 he pays at the time of purchase.
"0
T He has to pay the whole amount of
) loan in 12 equal monthly instalments
with interest starting from the end of
the first month. The money he has to
pay at the end of every month is :

[Given (1.0125)"* = 1.16075452]
(a) T45,13043 (b) ¥ 4523043

Q.5. A company is considering () T4533043 (d) MNone of these
proposal of purchasing a machine [May 2007]
cither by making full payment of | golution : Loan Value =% 5,00,000 =PV
24,000 or by leasing it for four years at
an annual rate of T 1,250, Which
course of action is preferable, if the
company can borrow money at 14%

Solution: (a)FV=R

il
300000=R|" 10

300000 _ 71582365

= ]
=100

{a) is correct

R = Instalment value = ?

PV = p[l . (&jl
.
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500,000 = R i

R =45,130.43.

Q.7. A company establishes a sinking
fund to provide for the payment of
7 2,00,000 debt maturing in 20 years.
Contributions to the fund are to be
made at the end of every year. Find the
amount of each annual deposit if
interest is 5% per annum :

(a) T6,142 (B) T6,049
(c) ¥6,052 (d) 6,159
[Aug. 2007f

Solution : A =% 200,000

i 0
(H-V )z -1
7100
200,000 = ”lif’“m}

L |
_ 200,000 x5
- 10105 ~1)x100
=T (049 (Approx)
Q.8. Raja aged 40 wishes his wife Rani |
to have ¥ 40 lakhs at his death. If his
expectation of life is another 30 years |
and he starts making equal annual
investments commencing now at 3%
compound interest p.a. How much
should he invest annually?
(@) T84,077 (&) T BL,628
(c) T 84,449 (d) T84
[Nov. 2007

or

Solution : (b) is correct.
R = value of instalment

40, 00, 000

[Ta+o0m* =1
0.03

=T 81,628.19

Calculator Trick

Type 1.03 = = button 30 times - 1 +0.03

— 1 =M + button (Press) Then type

40,00,000 -+ MRC bulton = button we get

ANSWCT.

Q.9.Acompany may obtain a machine

cither by leasing it for 5 years (useful

life) at an annual rent of T 2,000 or by

purchasing the machine for 7 8,100. If

the company can borrow money at

18% per annum, which alternative is

preferable?

(@) Leasing (b) !’urchasing

(@) None of these
[Feb. 2008

Solution : (a) PV = W00

It is an ordinary Annuity

(c) Can't say

i 8 iy
i_|.|+!ﬂ'.'}
e | T

PV = 200K

= 3625434

It is less than TH100.

. (a) is correct
0.10. A sinking fund is created for
redeeming debentures worth 7 5 lacs

910 ANNL

.14. The future value of an annuity of
T 5,000 is made annually for § vears at
interest rate of 9% compounded

annually

[Given that (1 09 = 199256 |
(a) 75514222 (b) T65,142.22
(€) T6553222 (o) 75742522

[Dec. 2010f

Solution : (a) is correct

5 (.09t —1
FV=50000 ——— iz -
'{ SR } 255,142.22

. (@) is correct
.15, How much amount is required
tobe invested every year as to accumu-
late 26,00,000 at the end of 10th year,
if interest is compounded annually at
1% rate of interest?

(@) T37.467 (b} 137476
(e) T37.647 (d) T37.674
[June 2014)

Solution : (c) is correct

Let amount invested annually = R

=¥ 37,647 (approx)
0).16. The future value of an annuity of
T1,000 made annually for 5 years at
the rate of interest 14% compound
annually is

at the end of 25 years. How much

Iy
(a) T5610 (%) 6610
(c) 6160 () 5160
[Dec. 2014]

Solution : (k)

=6610.104 =T 6610,

Q.17. Suppose your mom decides to
gift you 10,000 every year starting
from today for the next sixteen years.
You deposit this amount in a bank as
and when you receive and get 8.5%
per annum interest rate compounded
annually. What is the present value of
this money: [Given that P (15, 0.085) =
8.304236]

(a) 83,042 (B) 90,100
(g) 93,042 (e 10,100
[Dec, 2015
Solution : () is correct
PV = 10,000
16-1)
1_[1+_3‘5 (

1‘;” X100+1

= 10,000 (8.304236+1)
=% 93,042

Q.18. The future value of an annuity of
T1500 made annually for 5 years at an

provision needs to be made out of
Pmlltsuchyrpmld:eﬂsinkingluud
investments can earn interest at

ANNUITY 29
{a) 10 years (b) 12 years
(¢) 14 years () 15 years

[Tune 2009

4% p.a?

(@) 12,006 (b) 12,040
(c) 12,039 (d) 12,035
[June 2008]

Solution : (a) is correct

(10" -1
Tricks : ¥ 5.00,000 = R[—'&m—]
- R = 12006.00 approx
Q.11. Future value of an ordinary
annuity :

(@ Alnd)= A[“*—?";'

A+ +1]

(b) A(n‘il=ﬁ|: !

(€) Alni)= f’{m
1

g 4 Q=]
(d) A(n,i)= A[ W+ |

[Dec. 2008)
Solution : (@) is cormect,
It is Formulae.

(.12, Paul borrowers 720,000 on con-
dition to repay it with compound in-
terest at 5% p.a. in annual instalment
of 32,000 each. Find the number of
vears in which the debt would be paid
off,

Solution : () is correct

1-| 1+ :]0
20,000=2 J—l: X100

[1-0.057 |
il {__5-_ Jxlm

10%5 2
=1-(1.05
100 co

or 0.5 -1 =05~
or D.5=1=-(1.05"
1
1.05) = ——==2
or (1.05) o5
4.5 log2
or ‘_Iagil.ﬂ‘i._}
Tricks : Go by choices
Q.13. Find the present value of an
annuity of 71,000 payable at the end of

each year for 10 years. If rate of inter-
est is 6% compounding per annum.

(given(1.06) " = 0.5584):

= 15 yrs. approx.

(a) 7,360 {B) T 8360
() T 12,000 (c) None of these
flune 2010)

Solution : (a) is correct

1-1.06)™"
V= ekl
+ |ccc| 0.06 ]

=I7360
(a) is correct.

rest rate of 10% compounded an-

jmte L
pually 15 __

|Given that (1.1)° = 1.61051]

(a) 9517.56 (b) 9157.65

() 9715.56 (c) 9175.65

[dune 2007}
solution :
5
1+-|U— 1
100 %100
FV = 1500 10

Use Calculator tricks

=T 9157.65

option (b) is correct.
(.19. What sum should be invested at
the end of every year so as to accumu-
late an amount of T 796870 at the end
of 10 years at the rate of interest

10%% compounded annually, [given that
A(10 5 0.1) = 15.9374]

{a) 40,000 (b 4,50,000
(c) 4.80,000 {dy 50,000
[June 2017]
Solution : Calculator Tricks:
T96870
in
el
— L= %100

R= _IG

=¥ 50,000
option (d) is correct.
Q.20. A person invests 72,000 at the

ANNUITY 9211

amount of annuity after the 10th
payment is :

(a) T20,456 (b) 220,156
(c) T20,256 (d) 120,356
[June 2018

Solution : (a)
6 10
Bt ey | i
L‘ gmg_L %1200

=720,456

Type 6 + 1200 + 1 then press:< butten
then = button 9 times - 1+ 6 1200
2000 = button ; we will get the required
result.

Q.21. Determine the present value of
perpetuity of T 50,000 per month @
Rate of interest 12% p.a. is

(a) T 45,00,000
(b) T 50,00,000
(c) T 55,00,000
(d) % 60,00,000

FV = 2000

: [June 2019)
Solution : ()
j= L2 =01
1200
Formula

R 50,000
PV=—=

i 001
=2 50,00,000

(b) is correct.
).22. A person wanis to lease out a

end of each month @ of interest 6%
compounding monthly, find the

machine costing T 5,00,000 for a 10
year period. It has fixed a rental of
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751,272 per annum payable annually | Solution : (¢) [ 250231 much money will you get after 9
starting from the end of first year, | cqlculator Tricks o 50{”<| = X1l months? [
Suppose rate of interest is 10% per | : N :
annum, compounded annually on Value of each instalments ~210,730.71 {a) 8,511 (b) ¥9,000
::;: t:lirl:ei‘-e:.“ I:{ i:."'e“ed!":: SRy 4 25, Determine the present value of (e) X %260 =0
greement is favourable? FVior? 1 erpetuity 10 per month for infinite [Dec. 2020]
(@) Favour for lesses 2 55,000 riod atan effective rateof interestof | Solution :
(b) Favour for lessor i ; '12 Y S | 14% pa.? |
r) N T4 -1 il -1
() nt‘forhmh : [ _'_29_(?_]_ s (a) 7657 (b) T757 it (1 r? . mom}
{d) Can't be determined 12 (€ T 857 (d) T957
{June 2019) [Dec. 2020f
Solution : (a) 74337 14 14.8 |
- 3 !l e
Cost = 5,00,000. Solution i = [— | IZ(JO]
| WO, . 5 Solu e = SR Enan
[ - Type 12+12 = 1200 = 000 = 1200
So: GST = PV of Instalments made T o Bl sost et 148
{ S ~1+12 x 1200 = button. R 10 10 2
' felija Y Then press (m+) button. BY = [_L] = Rl 1200
. i B 100 * Type 55000 + button 200 =% §511.31 =T 8511
=PV =5127T i : ;
|: i then press MRC button 85714 = 2857, Caleulator Trick .
i B then = button. (c) s correct. 14,8 + 1200 + 1 = = button 8 times -1
culato . = -
t e :0 :0; ; 2 | We get T 4337, Q.26. Which of the following state- ?;‘;:31" 1200 = 900 = button. We get FV
,‘ 3 +100+1+=button 10 | Q.24. Find the future value of i nt is true? ;
1 times then press GT button then | of ¥ 500 is made nnn:all -e[:rl-;“nu J . i i i {a) is comect

%51.272 = button =% 3,15.044.25. | interest e ¥ Years (¢) F.V of ordinary annuity < EY of | (a)15 '

: _-. \ 310,044 .25, | i e;es é!ln.e of 14% cnm?puund atan- annuity due 0).28.7 2,500 is paid every year for 10

\t\n‘hu.h rs. less than ¥ 5,00,000. nually. Given that (114)"= 2.5023 (b) F.V of ordinary annuity > EV of years to pay off aloan. What s the loan

So, Leasing is preferable. (a) T15635.35 (&) T10,730.71 annuity due amount if interest rate be 14% per

(a) is correct. (c) T1653535 (d) T 16355.35 (c) PV of ardinary annuity > PV of annum compounded annually? |

.23, Let a person invest a fixed sum [Dec. 2019) annuity due (a) 13,04027  (B) 15,847.90
at ﬂle end of each month in an account | Selution : b . {d) None of these (€) 14,674.21 {d) 16,345.11
paying interest 12% per year ¥ [Dec. 2020] Dec. 2020,
compounded monthly. It the future 14 Y Solution & () i L ' Tri ::s )
vilne of this aunvity " after the 126k 1+ s M Solution : (a) is correct. Solutien : Caleulator Tricl
payment is Rs. 55,000 then the amount FV =500 7 x100 Q.27. Suppose you deposit T 900 per Loan amount
invested every month is? month intoan account that pays 14.8% i
(a) T4837 (b) 24,637 interest compounded monthly. How =PV=R [I._“:'—"}]
{c) T4337 (d) 73337
[Tune 2019f
[

9.14 ANNUITY ANNUITY 9.15
| P (a) T 4444 () X 8,756 e Q.33. A loan of % 1,682,000 is to be paid
| |_{| 4_")0] (¢) T 3,491 (d) T 8,182 R l“( +1l +R back in two equal annual instalments.

BE500 | ==l [an. 2021 i If the rate of interest is 4% p.a.,
| Sl L — PV of Annuity Regular + Value of | compounded annually, then the total
1 ution: (d) is correct. ! i T i
| 15t instalment interest charged (in ¥) under this
Calculator Tricks Monthly Instalment = A =% 800 (@) is correct instalment plan is
. LA . rateof interest =r=6%p.a. 2 21
?;::Sp]e 14100+ 1==bution 10 times monthly B g v (.32. Find the future value of annuity (a)) 6160 (6] St
¢ o ¢ of 71,000 made annually for 7 yearat | (€) 5980 (d) 7560
en press GT button. then * button. | 1 =No. of Payments = 10 interest rate of 14% compounded an- - [uly 2021)
I\::'pu;SI{‘Jﬁ I.h:n —3 :‘L:non‘ (Press) () -1 nually (Given that 1.147 = 2,5023) Solution : (a) is correct
e =7 13,0402 T e ~ L 100 5
(e} if correct : * s A-:n.n A e -r__)d ] i %5365.35 Value of one Instalment
3 {c) T8,756 (d) ¥ 9892.34
i Q.ZE. Assuming that the discount rate e v [Yan. 2021} =
[ is 7% p.a. how much would pay to | 800 ( +,"1200] -1 s (@) is o
! | receive T 200 growing at 5% annually - ——x1200 Solution : () is correct
|| for ever? (1+1) -1
| (@ 22500 (5 T5000 Lo Y -A xmml =
14 . C icks 6+ i
| (€) 77,500 () % 10,000 {alcolaiarTncks o+ 1300+ 1 S8 Where m = No. of conversion periads
| times —1 = 6 x 1200 = 800 = button; we B | s
(1 Han. 2021] | o017 g182] in 1 year Caleulator Tricks
| Sal 1 (d) is o =No. ments made = mt S :
| Solution : () is correct .51, Tih prematsilne s€ 00 Adpaly n = No. of payments ma Type 1-04 = = 1 time press GT button +
| : litaiediota s thie sanis se gy |/ 1 = button then press M + button
| Dise == =—= = 14% _
i scount rate =1=7% = 755 =007 | (@) Annuity regular for (n - 1) year PRlate ey Then type 1,02,000 + MRC bution
Pt NN A plus the initial receipt in the A= Value of each instalment then = button.
wing rate = g = 5% = .05 beginning of the period | =3 1000 We get
:;ﬁgaluc of each payment received = | (3) Annu!'ty regular for (n - 1) years FV =A_ = 1000 R= 752000
{c) Annuity regular for (n + 1) years T Istyear, Cl. =T 102,000 x 4% =
- PVA = R 200 (d) Annuity regular for (n + 1) years \l "]()u,l T 100 T 4080
3 S e 00008 lus the initial receipt i in- T
i-g 007-005 Eing_ nfth‘; ;J‘;ﬁlm inthe begin 14 2nd year, C.L.=%52000 =4%=T2080
= T 10,000 {Jan. 2021] PR ) Total compound Interest =T 6160
3, o | alculator Tric i
Q.30.T 800 is invested at the end of | Selution : (a) is correct y - (a) is corect

Type 14 + 100 * = button 6 times -1 =

each month in an account paying in- [] (1+3) oy 14 % 100 * 1000 = bution Q.34. If the nominal rate of growth is
PV =R | ——— ]—I

17% and inflation is 9% for the five
vears. Let P be the Gross Domestic
Product (GDP) amount at the present

terest 6% per year compounded fuk 4
amomtily, What I thie:fufive vabus oF We_get 10,730.5 which is nearest to
4 option {a) T 10,730.70

this annuvally after 10th paymeni?
* (@) is correct

ey IO PN WS SRS P SR i T Y TR RS SR e 0 o B e B S e |
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year then the projected real GDP after

6 years is
(@) 1.587P
fc) 1403 P

(b) 1921 P
(d) 251 P
[July 2021]

Solution : Real rate of retum =
Nominal rate of return — Inflation =
17-9=§%

Expected Real GDP after 6 years

S L
= b 4—me
( +100]
= I-587P
Where P = Gross Domestic Product
(GDP) Amoutit
(@) is correct
Q.35. If a person bought a house by
paying ¥ 45,00,000 down payment and

T 80,000 at the end of each year till the

perpetuity, assuming the rate of inter-

est as 16%, the present value of house

(in T) is given as
(a) 47,00,000
(c) 57,80,000

(B) 45,00,000

() 50,00,000
[July 2021)

Solution : () 1s correct

Present value of House

=45,00000+ &
1

=45,00,000 + 30000
0-16

Here i = e e
100m  100x1
= 45,00,000 + 5,00,000

= 50,00,000

=016

= 15735 -1 x 100%
= 11:999% = 12%
Caleulator Tricks

ANNUITY 217

Type 1-5735 press Jbutton twa times -1 * 100 = button

we get 12%

.37, If discount rate is 14% per annum, then how much a company has to pay
to receive T 280 growing at 9% annually forever.

(b) T 2,800
(d) T 4,200

(@) 75,600
(c) 21,400

Solution : (a) is correct

e P
VA i-g 0-14-0.03
=¥ 5600

[Tuly 2021

.38, If the cost of capital be 12% per annum, then the net present value
{in nearest T) from the given cash flow is given as =

Q.36. Let the operating profit of a manufacturer for five years is given as: Yeat ¢ 0 1 2 3
Year 1 2 3 4 5 i 6 Operating profit (in thousands ¥) | (100) 60 40 50
Operating profit (in lakh ¥) | 90 [ 100 1064 [107.14 [120.24 L 157.35 (a) 31048 (b) 34185 (c) 51048 (d) 24187
Then the operating profit of Compound Annual Growth Rate (CAGR) forvear 6 with Solution : (d) is correet
respect to year 2 is given at T Year Upemmﬁ"ﬁmﬁf 1 PVIF @ 12% 2 Discounted
(a) 9% (5) 12% () 1% (@ 13% Cash ’:‘;‘“
=1
4 Fuly 2021)
Solution : (b) is ¢ 1
olution : (5) is comect 0 {100,000) [“.i] =1 (1,00,000)
Compound Annual Growth i
Rate (CAGR) for year 6 with respect to year 2 | 60,000 [H%}” =(-893 53,580
v o 5 i
[x] (i ans 2 40,000 (12 =0797 31,880
. 35,600
< [_m-: 1 e 3 50,000 0712
00 / | Y Net present Value (NPA) 2 21,060
9,18 ANNUITY ANNUITY 9.19
Its nearest value in option is () Solution : (a) 0.42.3 800 is invested at the end of | Solution : Given
So (d) is correct A each month in an account paying in- | g =% 3000/- = value of one instalment
Formula R e e gpraus T L componnded | g ;50 compounded quarterly
§ i Y t1+ 10/ =1 monthly. What is the future valae of
PVIE=A (1 +if*=(1 +i)" L1000 00 chisannuity after 10th payment? Given | £= 4 years; n= mt = 4x4=16
When A= | 10 (hat 1.005" = 10511 3
VG i 5.75
i £ 4,444 (b) T B.766 (n ) -1
;},39. The future vIlu: of annuity of [Calculator Tricks: Type 10+ 100+ 1 x (a) . '4 gl i 400 =i
2,000 I‘origfearsa_lti Yo compounded | _ b uion 9 Times — 1 + 10 * 100 (M) (c) T3.491 (d) T8, gy
annually is given (in nearest T) as button (Press) Then type 50,00,000 + [June 2022}

(a) 51051 (k) 21021
(€) 15624 (d) 61254
[July 2021]

Solution : (c) is correct

Py =R [ 901 g0m]
Wt J

Tt
=2000 [Eﬂg?—!xlw] =2 1105126

Calculator Tricks
Type 5+ 100 + 1 x = 4 times ~1

+ 5 100 = 2000 = button
We get ¥ 11,051.26
Which is nearest to smallest value in
option (c)
Q.40. Mr. X wants to accumulate
T 50,00,000 at the end of 10 years.
Then how much amount is required to
be invested every year if interest is
compounded annually at 10% (Given
that P(10,0.10) = 15.9374248)

(a) ¥3,13,726.87

(h) T4,13,726.87

(c) T3,53,726.87

(d) T4,53,726.87 [Dec. 2021}

button then MRC button = button]. We
get the Ans.

=%3,13,726.87

Q.41. The present value of an annuity
of T 25,000 to be received after 10
years at 6% per annum compounded

annually is ¥ . (1.06° =
1.33823)
(a) T 15,960 (k) T 13,960
(c) T 11,90 (d) T 17,960
[Dec. 2021}
Solution : (b)

Note : - Rectification : Delete word “an
Annuity™ from the question,

Then Answer will match.

Formula

fi 2y
PV_AILI-rEn—J

= 25,000 |f1 + 6—)“— Z 13,960
000 { 1+ 750 3,
On Caleulator.
Type 6 + 100 + | = = hutton 10 fimes x
25,000 = button
we get 13,959.8 =% 13,960

Solution : Given that
R =¥ 800 = Value of one instalment
r = 6% Compounded Monthly

[ 6 ]m
1+ —==| =1
=800 | > ‘%?--——xrzw

_300[|_05;|—|K1m]

=T 8176/~
(d) is correct
0Q.43. Lokesh deposits T 3,000 at the
start of each quarter in his savings
account. If the account earns interest
5.75% per annum compounded quar-
terly, how much money (in T) will he
have at the end of 4 years? (1.014375"
=1.25696)

(a) T53,624.4

(c) T68353.6

(b T58,353.6
() T63,6244
[June 2022)

1.25696-1
= 3000 [—5_75 xdﬂﬂ]

=%53,626.43 =% 53,624.40

(@) is correct

Q.44. Find the future value of annuity
of ¥ 1,000 made annually for 7 years at
interest rate 14% compounded
annually, Given that (1.14)"= 2.5023

(@) T10,730.71 (k) T5,365.35
(c) T8,756 (d) T9.892.34
[Tune 2022]

Solution : FV = R {w]

{” 1]&'11] !
=1000 . %100
Where

R=f1000;i=%;n-mt=lx T=1

=1000 [(%)xlm}

=T 10,730.71

.~ (a) is correct

B . ot T 0 T e e e R Lk AR
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(.45, Assuming that the discount rate
is 7% p.a. How much would you pay to
receive T 200, Growing at 5% annu-
ally forever?

{a) T2,500 (b} T 5,000
{c) T7,500 (d) T 10,000
{Tune 2022}

Solution : Given
R =% 200; r = 7% yearly

A i=007

£= 5%, =0.05

. Present Value = PV = %

- 200 _ 200
0.07-0.05  0.02

=T 10,000

() is correct

Q.46. T 2,500 is paid every year for 10
years to pay off aloan. What is the loan
amount if interest rate be 14% p.a.
compounded annually?

(a) T15,84790  (b) T 13,040.27
(c) T 1467421 (dy T16,345.11
[June 2022

Solution : Given that

Each instalment = R =¥ 2500
time = 10 yrs

r= 14% compounded yearly
m= |

sn=mt=1x10=10

Codimy e [';('—i*.i).f"]

922

{e) T2,68,728.484
(d) T4,08,718.364
[June 2022}
Solution : Given

R = Volume of one instalment =
T 20,000/

r=9%yrly ; t=10 yrs

n=1=10=10

9 i
L1+ LI.] =1
+EV=20,000 [+ 100

0.09

=20000 [“—fﬂq‘_"

[236736-1
=20000 | 2
0 | =500 1

- 3,03,857.77
= 3,03,858.594 (approx.)

< Ab) is correct

Q.50. A company creates a sinking
fund of T 2,00,000 in a bank account
for 15 years bank offers interest rate
6% per annum the yearly payment to
be paid by company is approximately
-+ (If need, use: 1.06 = 2.209)

(@) T 8,945 by T 8,145
{c) ¥9,345 (d) T 9,645
[Dec. 2022)

Solution : Given that
FV =% 2,00,000
T =135 yrs; r = 6% vearly

n=mt=1x15=15

ANNUITY

ANNUITY

|4 "0
100,
i

¥
I=| 1+
=2500 | —=

Caleulator Tricks
Type 14 = 100+ 1+ = button 10 times
then press GT button then = button
Type 2500 = button.
= Loan =% 13,040.27
= () is correct
Q.47. Raj made an investment of
215,000 in a scheme and at the time of
maturity the amount was T 25,000, If
Compound Annual Growth Rate
(CAGR) for this investment is 8.88%.
Calculate the approximate number of
years for which he has invested the
amount,
(a) 6
(© 55

B 7.7
e 7
[June 2022
Solution : Given
Yo =T 25000
Vo =T 15000
CAGR =r=8.88%
Formula

h11]¢24}xmn=CAaR

Vo

25000 _,
or |L15000 ) 7| %100 =8.88

= Value of one instalment

Zhm FV
{l+-l} _]xIOUm
r
: 2,.00,000
rl+ ] )“-—I
‘~_‘.Ug x100
X 2,00,000
e L

[.i %) L"SI '06)._1 %100

(1.06)" =2.209]

_ 200,000
= @Eamxios-1)
6

=T 8944.94 = T 8045/~

~ (a) is correct

Q.51. How much amount is required
to be invested every year so as to
accumulate T 5,00,000 at the end of 12
vears if interest is compounded

annually at 10%7? (Where A (12,0.1)=
21.384284),

(a) T23381.65
(¢) T26381.65

(b) T 2438585
() ¥ 28362.75,

[Dec, 2022f
Solution: FV =T 5,00,000
R.A(n, i) =FV
Where

R = value of | instalment (yearly)
S ROA(LZ, 0.10) = 5,00,000

[Mote:- We have to use given value '

ANNUITY

(25000)" _| _ 8.88
or | 15000 100

e
EL‘IE] =1+0.0888
or | 15000

_ 25000 _ 3
or (1.0888Y = 5560 =1.666....21.67
GBC
@n~6

., (1.0888)° = By calculator

10888 * = 5 times

= 1.666605 = 1.67 Approx. (True)

- t=n=106(True)

{a) is correct
' .48. Madhu takes a loan of ¥ 50,000
from XYZ Bank. The rate of interest is

10%s per The first instalment

will be paid at the end of year 5. Deter-
‘mine the amount (in T ) of equal
-~ instalments, if Madhu wishes to repay

the amount in five instalments,

(2) T19.510 (b) T19430
(c) 19,310 (d) T19,630
[June 2022]
Solution :

BE Teg.

0 A Eeldnee g
R...5 instalment

R = Value of one instalment.

It is a Question of Deferred Annuity

15t Payment made at the end of 5 years.

So Defierred Period = m-1=5-1 =4

=¥23,38]1 .65
" () is correct.
Q.52 Raju invests T 20,000 every year
in adeposit scheme starting from today
for mext 12 years. Assuming that
interest rate on this deposit is 7% per
aonum compounded annually. ‘What
will be the T wture value of this annuity?
Given that (1 +0.07)"* = 2.25219159,
(a) 25,40,526  (b) T3,82,813
(c) T643483 () T3,57.769
[Dec. 2022
Solution: Given -
Value of 1 instalment = R = ¥ 20,000
{yeatly)
Starting from today means annuity due
7= 7% compounded yearly; £ = 12 yrs
[uzﬂi;ﬂ

FV=(1 +i)xR ;

IR b
; 1L -t
. [1+ﬁ_|:2n,{m!{4ig’-k—x1m]

[ 9159 1
« (1.07) x 20,000 | 2222121100 |
=33,82,813

2 (B is correct

Q.53. Mr. A invested T 10,000 every
year for next 3 year at the interest rate

9.21

Mo, of instalments =n= 3§

r 10
LR R
100m 100

Loan =PV = 50, 000
Formula
PV for Deferred Annuity
- RL-(1+i)"]
i+
1-(1+0.1)"°
(0.10 ) (140.1)*

=R {]-1(\'—')—5} (1.1y*

=50000=R

0.1

5 times than press GT button then on +
button
Then 1.1+ = button 4 times * MRC
button = button)
. 50,000 = R [2.589158]
= 30,000
2.589158

=T 19311/-
- (€) is correct.
0Q.49. Ramesh invests T 20,000 per
yearin astock index fund, which carns
9% per year, for the next ten years,
What would be the closest value of the
accumulated value of the investment
upon payment of the last instalment?
(1.09" =2,36736)

(a) T 3,88,764.968%

{b) T3,03,858.594

~R

ANNUITY

[On Caleulator 1+ =Type 1.1 + =button

9.23

annually. What is future value of the
annuwity?

(a) 32,644 (b) 32,464
(c), 34,4264 (d) 36,442
[Dec. 2022f

Solution: Given

Value of | instalment = R =¥ 10,000
Time =t =13 years
r = 8% p.a. compounded yearly
=]
n=mt=3%1=3
Fv="

FV:R[L‘.%‘_'xwomJ
L

8 T-
= 10,000 {@_mg__lxml
=T 32,464
. (B) is correct
.54.7 5,000 is invested every month
end in an account paying interest @
12% per annum compounded
maonthly. What is the future value of
this annuity just after making 11th
payment? (Given that(1.01)"' = 1.1156)

(a) T 57,800 (b) T 56,100
(c) T 56,800 (d) T57,100
[Dec. 2022

Solution: Giver

R =T 5000,

= 12% p.a. compounded monthly
n =11 (ordinary Annuity)

of § per cent per annum compounded




[L1156-1
12

:,r.an —ximo_'

=T 57,800

() is correct
.55, Sinking fund factor is the
reciprocal of :

{a) Present value mterest factor of a
single cash flow
(b} Present value interest factor of an
annuity
() Future value interest factor of an
annuity
() Future value interest factor of a
single cash flow
[Dec. 2022f
Solution: (c) FV =AAn.:D=A=
Fv

Al i)

Where A = Value of one instalment
Aln: il = Annuity factor

(¢r) is correct

().56. Suppose you have decided to
make a Systematic Invesiment Plan
(SIP) in a mutual fund with T 1,00,000
every year from today for next 10
years where you get return at the rate

ARNUITY

(a) T17.35,114
(M T17.53.411
() T17,35411
(d) T17,53.114
[June 20231
Solution: Given
R =¥ 1,00,000/- Today = Annuity Due
r=10% pa. yearly;n= 10

FV =(1 +i)x A[&]—]

15
!+lm 1

1
[1 +ﬁ)x 1,00,0000 0.10

[2.59374-1
=(1.10) x (1,00,000) » | =G5 —

=T17,53,114

{d) is correct.

.57, Ms. Paul invested T 1,00,000in a
mutual fund scheme in January 2018,
After one year in January, 2019, she
got a dividend amounting to T 10,000
for first year. ¥ 12,000 for second year,
2 16,000 for third year, T 18,000 for
fourth year and ¥ 21,000 for fifth year
inJanuary 2023, What is Compounded
Annual Growth Rate (CAGR) of divi-
dend return? Given 1.2038*=2.1.

(a) 20.38%
(b) 18.59%

3 ]
- [(2-”" —1} x 100

i
S=[1.2038 - 1] = 100 =20.38%

L (a) is correct.

L @1

()58, A company want to replace its
~ existing tool room machine at the end
- of 10 vears, the expected cost of ma-
chine would be T 10,00,000. If man-
agement of the company creates asink-
ing fund, how much provision needs to
bemade outofrevenue each yearwhich
can carn at the rate of 10% com-
pounded annually? Given A{10,0.10)
=15.937425

(@) ¥ 74,625
(h) T72,514

ANNUITY 925
Sﬂ'“ﬁr"": Given
vestment =T 1,00,000- (in 2018)
Years | 2019 | 2020 2021 2022 2003
| 10,000 12,000 16,000 18000 | 21,000
Formula
[ 1
v )or o,
OAGR =|\V ) T |x100
1
21,000 H023-1019
- [T@] -1 . 100

[ c1.2038) =2.1

}4 = 1.2038

Solution: Value of 1* instalment

~ _Fv__ 10.00,000
T A AC0.10)

10,00,000

15.937425 =¥62,745.39

=T 62,745
(¢) is correct.
(.59, A car is available for T 4,98,200
cash payment or T 60,000 cash down
payment followed by three equal an-

nual instalments. If the rate of interest
charged Is 14% per annum com-

T

3 (e} 16.36% {c) T62,745 i
of 10% per annum compounded an- d) 15.8%% pounded yearly, then total interest
nually. What is the future value of this { gt (d) T67,245 chargedin theinstalment plan is(Given
annuity? Given 1.1" = 2.59374 [Fune 2023/ [June 2023] | p(3,0.14) = 2.32163):
9.26 ANNUITY ANNUITY 9.27
(@) T 146,314 this annuity? Given P(4,0.10) -
(5) T 146,137 3.16987. .
(&) T1,28.040 (@) T2,80493 5 R % 2,500/
(d) T 158,040 (5)-E 205493 5 R __ 2500 Tricks
Hune 2023 | (c) T2,08,9435 pVA =1 l_!ﬂ% W %}_ PUA =R+ (t= g% button
Selution: (d) ¥T2,584935 | <2500 > 2% bation
Cost of Car = 7498200 s 5 25_5___00 T 20 2125 00(;
Cash Down ¥ 60,000 | Solution: Given 100 : -
e e i o 4‘33.239 Value of one instalment =3 1,25,000
= PV = R =T 50,000/~ yearly ~. (d) is comect.

instalments
Value of each Instalment

L rpy
T PVor T

_ 438,200
T P(3,0.14)

- 438200
= Saies T 188,746.65

Total Value of 3 Instalments
188,746,605 = 3

=T 5,66,240.

Total [nterest = 5,66,240 - 4,318,200

= 1,28,040

(c) is correct.

Q.60. Govinda's mother decides to gift

him ¥ 50,000 every year starting from

today for the next five years, Govinda

deposits this amount in a bank as and

when he receives and gets 10% per

anmum interest rate, compounded an-

nually. What is the present value of

t=35 years; r = 104 yearly
n=5x1=§
(Annmuity Due Qts.)

S R|:1_(J+ii)-||nn +]jl

= 30,000 i

= 50,000[P(4, 0.10) + 1]
= 50,000[3.16987 + 1]
=2,08,493.5

., () is correct.

.61 If the discount rate is 10% per
annum, how much amount would you
pay to receive T 2,500 growing at 8%,
annually forever?

(a) T 1,25,000
(k) T2,50,000
(c)y T 1.50,000
(d) T 2,00,000

[June 2023]

.62, Mr. Sharad got his retirement

 penefits amounting to T 50,00,000. He

~ want fo receive a fixed monthly sum of
~ amount for his rest of life, starting
afteronemonth and thereafter he want
to pass on the same to future genera-
tion. He expects to earn an interest of

9% compounded annually. Determine

~ how much perpetuity amount he will
- receive every month?
(@) 739,500
() T 38,500
(c) T37,500
(d) 7 36,600
i {June 20231
Solution:
Given PVA =T 50,00,000
Value of 1st instalment = R (let)
i=09% monthly,

£ PVA= i?— = R=PVA xi

9

R = 50,00,000 = 1200

=% 37,500
* (e) is'correct.

= T

.63, Jonny wants to have T 2,00,000
in his saving account after three year.
The rate of interest offered by bank is
8% per annum compounded annu-
ally. How much should he invest today
to achieve his target amount?

(a) T147.489.10
(b) T1,58,766.44
() T 1,71,035.59

() T1,84,417.96
[Tune 20231

Solution: Given

FV =% 2,00,000

r=8% yearly; t=3 yrs;n =3
Annuity Due Qts.;

Value of one instalment = R = ?

[a+pr*i=n




9.28 ANNUITY

Type 2,00,000 = MRC button 2 times
(press) then press = bution. We get R
Value

2,00,000
- a0y

04

=3 57043.24

Caleulator Tricks MNow 1" investment value

Type 1L.08 x = button 3 times — | g Yy
+ 0.08 — 1 = button then press (M") ZPV =57043.24 I (I"' l[)(IJ a
button. After this 0.08

=T 1,58,766.44 approx.
& (B) is coreect,

10.2 PERMUTATIONS AND COMBINATIONS

The mumber of such subsets is denoted by "C, , read *n choose r” & is formulateq
.
Fundamental Rule of Counting
(#) The SUM Rule/Addition Rule
Ex- 7 huses
CP ——» Laxmi Nagar
5 Autoes
There are 7 buses and 5 Autoes to go from CP to Laxmi Nagar . In how many ways
a person can reach Laxmi Nagar from CP by buses of autoes. We have two options/
chaices of vehicles Bus or Auto. There are 7 options to reach by bus or 5 options to
reach by auto.
~. Tota} ways to reach Laxmi Nagar from CP
=7+ 5= 12 ways.
Raule: If there arc two alternative jobs, one can be done by “p” ways and another by
“g ways, either of these two jobs can be done by (p + q) ways.
(i) Multiplication (Product) Rule:
Ifone things is done by “p” different ways and when it has been done a second “.'i ng
can be done by “q"" different ways then total number of ways of doing both things
simultaneously
=X . ways
Ex-1 Suppose, there are 7 different buses to reach Jaipur from Delhi. In how many
ways a person can go 1o Jaipur by a bus and can come back by different bus. There
are 7 options to go to Jaipur by bus but 6 options to come back by a different bus.
- 'Total No. of ways to reach Jaipur and come back
=T x 6 =42 ways
Fx-2 There are 5 roads to reach LUCKNOW from Delhi; 4 roads to reach Gorakhpur
from Lucknow and 6 roads for Patna from Gorakhpur. In how many different ways
can a person reach Patna from Delhi.
Solution : Total No. of ways =5 x 4 x 6=120
Note:
(i) Incase of either or ; or ; one of them ; atleast one ; or options then use addition
rule
{if) In case of AND ; then use product rule.

-

permutations and combinations :

There are various ways in which objects from a set may be selected, generally
without replacement, to form subsets. This selection of subsets is called a Permu-
tation when the order of selection is a factor and this selection of subsets is called
a Combination when order is not a factor.

The concepts of and differences between permutations and combinations can be
illustrated by examination of all the different ways in which a pair of objects can be
selected from five distinguishable objects such as the letters A, B and C. Ifboth the
letters selected and the order of selection are considered, then the following &

- outcomes are possible they are AB ; AC ; BC; BA; CA : CB.

Each of these 6 different possible selections is called a permutation. In particular,
they are called the permutations of three objects taken two at a time, and the
number of such permutations possible is denoted by the sy mbol *P,, read “3 permute
2. In general, if there are n objects available from which to select, and permutations
(P) are to be formed using r of the objects at a time, the number of different
permutations possible is denoted by the symbol * P & formulated as
i n!
Py e
(m=r)!
1 3
i S
(3-2)1

Fc_!r Combinations, r objects are selected from a set of n objects to produce subsets
"fllhu-t_ll ordering. Conirasting the previous permutation example with the corre-
sponding combination, the AB and BA subsets are no longer distinct selections; by
eliminating such cases there remain only 3 different possible subsets—AB, AC, BC.

=M=32.1=6

10.1

PERMUTATIONS AND COMBINATIONS 0.3

PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

1. Six points are on a circle. The o Total MNo. of Numbers
nu.l\'“:' u:e quadrilaterals that can be | * P+'p 4P,
fprimes 1% =9+9 x8+9 x8 x7=585

{a) 30 . 290 Q.4. A garden having 6 tall trees in a
) 15 (d) None row. In how many ways 5 children
Fune 2000) | stand, oneina gap between the treesin

d i b h

Solution : (¢) is correct order to pose for a photograph?

No. of Quadrilaterals k) 2 (o
AT (c) 720 () 30
8 A e el o 5 : [Dec. 2010f

Q.2 The number of ways of arranging
G boys and 4 girls in a row so that all 4
~ girls are together is:

() 6141 (B) 2(71.41)
(© 7141 (d) 26141
[Sune 20000

! " Selution : () is correct
| No.ofarrangements of 6 boys and 4 girls
50 that all 4 girls are together

=(6+1)! 4!

=T1. 41 = 120960,
Q.3 How miany numbers not exceed-
Ing 1000 ean be made from the digits
1.2,3,4,5,6,7, 8, 9if repetition is not

allowed,
la) 364 (b) 585
(c) 728 (d) 819
[June 2010/

Solation : (k) is correct
Given digits = 1,2, 3, .coooeerrenect®

Numbers less than 1000 will be of |
digit 2 digits and of 3 digits.

i

Solution : (b) is correct

Treas

192340 50c
Clearly there will be 5 positions for chil-
dren

=3P =120
Q.5 B, + ¥, is equal to:
(a) 16, () .
(e} 15, () 15,
[Dec. 2010f

Solution : (a) is correct
3¢ 445, =1,

.6, How many ways a team of 11
players can be made out of 15 players
if one particular player is not to be
selected in the team.

(a) 364 (b) 728
{cy 1,001 (d) 1,234
[Dec. 2010




I IR e e R, Bt e

10.4

Solution : No. of ways to make a 11 -
member teams

e ety E1
=6 =" = 1)

=364
Q.7. Find thenumber of arrangements
of 5 things taken out of 12 things, in
which one particular thing must al-
ways be included.

(a) 39,000 (b) 37,600
(e) 39.600 (d) 36,000
[June 2011}

Solution : (c) is cormect
No. of arrangements of 5 things
=g, st = Mo st

= A 120= 330120 = 39600
an

Q.8. In how many ways 3 prizes out of
5 can be distributed amongst 3 broth-
ers Equally ?
(@) 10
() 60

(&) 45
() 120

[Dec. 20011f
Selution : (c) is correct
No. of ways = *C,.*C,. €, =54.3=60
(.9, There are 12 question are to be

answered to be Yes or No. How many
ways can these be answered ?

(a) 1024 (b) 2048
(c) 4096 () None
[Dec. 2011]

Solution : () Mo. of ways = 212 = 4096

Q.10. The letters of the word VIO-
LENT are arranged so that the vowels

PERMUTATIONS AND COMBINATIONS

occupy even place only. The number of
permutations is

(a) 144
{c) 24

(b 120
@ 72
[June 2012f
Solution :(a) Vowels=1,0, E
Consonants = V, L, N, T
No. of perms. of vowels
=P, =3l=6
2. Total no. of words
=4 M= x6=144

Qu1.1£ " p, = 20" p, Jthen the value of

‘n’is -

(g) =2 (by 7

{¢) -2and 7 both (d) None of these
[June 2002{

Go by choices.

he can send them to school, if no two of

school ?
(a) *p, ) “p,
(@) & () 3¢
[Dec. 2012

Solution : (b) No. of ways = P,
.13, How many permutations can be
formed from the letters of the word
“DRAUGHT?”, if both vowels may not
be separated?

(@) 720 (B) 1440
{c) 140 (d) 1,000
[Dec. 2012]

10.6

ans

e} gy
{dy ¥c,-3
[Dec. 2003
Solution : (a) is correct

| Leap year = 366
L M5 . 364

No. of ways = **¢, "¢, g
= 366 365x364
Q.20 1f "c:‘r =i “':n.u then r=
(a) 2 (&) 3
(c) 4 (e} 3

[Dec. 2013]
Solution : (B) is correct

1. Bl .
€3, "Craa

Either 3r=r+3

3 :
r=3;:8r= EU“ fraction; so
invalid)

Or3r+r+3=15

ordr=12 ; So,r=3
.21, If 6 times the No. of permuta-
tions of n items taken 3 at a times is
equal to 7 times the No. of permuta-
tions of (n-1) items taken 3 at a time
then the value of n will be

{a) 7 by @
(c) 13 (d) 21
[Tune 2014f
Solution : () is correct
6."p, =7.71p, (given)
oo {a—1)!
(n—1-3)

Y L.
o, T A0

PERMUTATIONS AND COMBINATIONS

fain=1! _ Tim-1)
ol ?m_ (n=4)
_én -
ey
orén="Tn-21
orn=21 :
Tricks : By Calculator (Go by chaices)
Q2211 ™ ¢y = ™y, + "oy thenthe
value of x will be
(a) 999
{c) 997

7

(&) 998
(d) None

Solution : (@) is correct
Tricks : Go by choices
For (2) RHS = ¢, +"™Cy,
- e, 4Cy [, ="C,.]
= 1000 R (LH.S)
krcate. ="
Q.23. “p, = 360 then find r
(a) 4 (b) 5
(cy 6 (d) Mone
: [Dee, 2014]
Solution : (a) is correct
Tricks: Go by choices:
*p, =360
LHSatr=4
=tp, = 6.5.4.3 = 360. R.H.S.

Q.24. 1 5 books of English 4 books of
Tamil and 3 books of Hindi are to be
arranged in a single row so that books

of same language come together

Solution : (b) Note : n is always positive ‘

.12, A man has 3 sons and 6 schools
within his reach, in how many ways, |

his sons are to read in the same

|

o

[June 2014 Pl"

ments
{a) 288 (b) 2808
() 2008 (d) 2880
i [Dec. 2014}

PERMUTATIONS AND COMBINATIONS

Solution (b)Y Total
DRAEJGIIT !

= 6121 =720 = 2 = 1440,

0.14- 1If B¢, +2Y,+ %, ="c,

Perms. of

10.5
() e, ~10=45-10244

(d) e, ~11=55-11=44

. (ah is correct

Q.17. In how many ways the word

. “ARTICLE” can be arranged in a row
(@) 6 b 7 s0 that vowels oceupy even places?
© 8 (d) 9 (a) 132 (b 144

[Dec. 2012] | () T2 (d) 160
Solution : (a) {June 2013}

|_1Ci‘ ' :1{.'51—|1C,+n€'4-—'jc,
of M‘--'ﬁ"“(-“-:“c.

o R =0 2=

Solution : (@) Total No. of hand shakes

o, =45

i 0.16. A regular polygon has 44 diago-

nals then the No. of sides are
(a) 8 (b 9
{c) 10 (d) 11

[June 2013]
Solution ; (o) No. of Diagonals in a

polygon of “n” sides = "¢, —-n=44
Tricks : Go by choices.

For.- (a) "c,-8=28-8=44

(B) "¢, —0=36-9+44

PERMUTATIONS AND COMBINATIONS

() |,80,630 (&) 1,60.830
(@ 103680 (a) 1.30,680
Dec. 2014}
solll“’a“ 3 {c)1s correct
Total No. of ways so that same lan-
guage
hooks remain together
514130131,

- 120X 24%6%6 = 1,03,680

(.25 5 Boys and 4 girls are to be
yeated in row. If the girls occupy even
places then the No. of such arrange-

. ‘Solution : () is correct
" Total No. of students = 9
~ For girls positions may be 2,4,6,8,
' Toial no. ol arrangements of girls
L ip=41=24
Forboys=51=120
Total ways=51.41=120x 24 = 2880

2:26. Aperson has 10friends ofwhich
6 of them are relatives. He wishes to
invite 5 persons so that 3 of them are

Telatives. In how many ways he can
Mvites?

(a) 450 (b) 600
{e) 120 () 810
{Fune 2015f

Solution : Friends = 10
Relatives = 6 ; So, Rest = 4 friends

.15, The total number of shake hands
jn a group of 10 persons w each other

Solution : (b) In word ARTICLE
Vowels = A,LE
Paositions For vowels = 2,4, 6

‘. Vowels can be arranged in 3! = 6
ways
Rest letters can be arranged in 4! = 24

are

(a) 45 (h) 54 bl

{c) 90 () 10 .. Total No. of such amangements
[une2013] | =Ox2A=144

).18. How many different words can
be formed with the letters of the word
“LIBERTY"

() 4050 (BYy 5040
{c) 5400 (d) 4500
[Dec. 2013]

Solution : (4) is correct
LIBERTY
No. of words = 7! = 5040

.19, In how ways can a family consist
of 3 children have different birthday
in a leap year

(@) 366x365x 304

10.7
Selection of 5 in which 3 are relatives
=8, = 20x6=120
()} is correct

Q.27. A student has 3 books on com-

puter, 3 books on Economics, 5 on

Commerce. If these books are to be

arranged subject wise then these can

be placed on a shelf in the__ number,
of ways,

(a) 25290
(c) 4230

(b) 25,920
- (d)y 4320
[June 2015]
Solution : Total ways=3! k3! 51« 3!
=06x 6x 120 x6 .
=25920

0.28. The number of 4 digit numbers
that ean be formed from seven digits
1,2,3,5,7,8, 9 such that no digit being
repeated in any number, which are
greater than 3000 are

(a) 120 (b) 480
{e) 600 (d) 840 _

; [June 2015
Solution :

s|6]s]4
At Istplace 3,5,7,8,9 these 5 digits are
suitable.

So, permutation of 1st place = 5
Oneofthem will be used at that place.

Remaining 6 digits are suitable for
next place,

Similarly doing as above,
Total ways = 5.6.5.4 = 600
(c) is correct.




10.8 PERMUTATIONS AND COMBINATIONS

Q.29. A question paper consist 10 | (@) 1024 (b) 950
questions, 6 in math and 4 in stats. | ) 045 (d) 1022 g
Find out mumber of ways to solve (Dec. 2015

question paper if at least one question
is to be attempted from each
section,

Solution : (c) is correct
No. of ways to attemnpt at least op, |
from each = (2° -1)(2" -1)=945. |

Q.30. There are 6 gents and 4 ladies. A committee of 5 is to be formed ifitinclug, 4

at least two ladies,
(a) 64 (b 162 (c) 102 (cy 186 :
{Dec. 2015
Solution : () is correct
! Gents Ladies Combs
i (6) )
I ACommitiee ()3 2 = 6e,4c,=120
1
| of 5 (iH2 3 = 6¢,.4¢, =60
| (i) 1 4 = bode,=6
( Total =186
| Q31.°P =T20and "C, =120 ,Find | (a) 8,,%7" (®) 3, %7
i o (c) 8, =10t (d) None
{a) & () 4 g
© 3 @ 2 [June 2016]
[Dec. 2015] Solution : {a) |

Rest Students = 7

Solution ¢ () is correct :
Total no. of permutations of rest T

"P="C r!=700 stds. = 71
12071 =720

1 2 3 4 L) LY 7
ri=6=3l ..r=3 Total no. of places for girls =7 +1 =8

: Total ways to arrange girls = *Py
.32, There are 10 students in a class,

including 3 girls. The number of ways
to arrange them in a row, when any
two girls out of them never come to-

Total No. of required ways ="p;- (71

PERMUTATIONS AND COMBINATIONS

10.9

.33, In how many ways can a selection of 6 out of 4 teachers and § students

pe done s0 a8 to include atleast two teachers ?

(a) 220 by 672 (c) 896 (d) 968
: [Hune 2016/

solution : (&)

Teachers Stds. Combs.

4 8
gelection of () 2 4 =g, c, =420
g Persons = (i) 3 3 =4c,fcy =224

(i) 4 2 =%¢,fc, =28 Total = 672

.34. The maximum number of points |

of inter section of 10 circles will be
(a) 2 ) 20
(c) 90 (d) 180
[June 2016/
Solution @ ()

To intersect 2 circles out of 10 are
required

="C, %2 =45%2 = 90 Nos. of ways

(Each circle will cut at 2 points)

Q)

0Q.35. How many numbers between
1000 and 10,000 can be formed with
the digits 1, 2, 3,4, 5,6

(a) 720 (h) 360
{ch 120 () 60

[Dec. 2006]
Solution : (b) is correct.

Total no. of numbers = * p, =6.5.4.3=
360

QU™ "C: v IC. =8:3:1;

then find the value of m.
(a) 14 (B 15
(c) 16 (d) 17
[Dec. 20160
Solution : (b) is correct.
z n 3
Formula, "C,."'C,,====;
A
So,n=3r
eed 2 n+l 8
[ il o =
£ e T

So,3n+3=8r+8
of, 3xdr+3=8r +8
or,r=8-3=5
Hence,n=3r=3x5=15
.37, In how many ways 4 members
can occupy 9 vacant seats in a row

(a) 3204 (b) 3024
© 4 () 9
[Dec. 2016}

gether
10,10 PERMUTATIONS AND COMBINATIONS PERMUTATIONS AND COMBINATIONS 10.11
Solution : (b) is correct, o1
Rl - 109 Solution : P n! R ELE 2
ys="p, =9.87.6=3024 (41).(21) b —'_I,J.—),"' (n-11) 4
or s - ! = 2

Q.38. The number of arrangements 9.8.7.6.5(4!) s

that can be formed from the letters of | — — - = 7560 nt_ (nt11) 3

the word “ALLAHABAD* (‘“J'QJ‘ ar _(;-'_ 13)! __(n i |)! T

7560 . Option () is t
@ \0) 3780 inie G al,  (n411)(n-12).(n—13)! 3
(e) 30240 () 15320 iy e T e e,
of; (n—13)! {n-1).n! 4
[Tune 2017)
=11){n—12) '3
' Q39.1f "c, + 2., + "¢, = "¢, then the value of n = i ("T)(':i_} iy
; S
{a) 10 (k) 11 {ey 12 (d) 13
[Hune 2017} o
| 210 i e t (|5—1])[]5—12)_4X3
Solution : “C, +2, YC, + °C, = "C, for (b) ; LHS = TR T
i or; mC_-‘+mc++mlf:,'41—'9{‘._‘:"(:.E 3
i oty MO +llC =g, ="_;{RHS}-

or; "C,="C,=n=12

.. Option (c) is correct

1 Q4|] The ber of parallelog that can be formed by a set of 6 parallel
| lines intersected by the another set of 4 parallel lines is
1 (a) 360 (b) 90 (e) 180 {d) 45
: [June 2017}
Solution : No. of parallelograms = °C, . *C,
= 15x6=90
. Option (b) is correct
QAL p "Ny~ 3.4 then ‘n" is
(a) 13 () 15 (c) 18 (d) 31
[Dec. 2017)

Solution : (b) is correct
Tricks : Go by choices (Test from beginning)
g

OR =& P, —4

_

(b) 25,940

Q.42. In how many ways that 3 commerce books, 3 computer books and 5
 economics books be arranged along a row, so that books of same subjects are
~ come together is g

(a) 29,950 {c) 25,920 {d) Mone of these
[Dec. 2017)
Solution : (¢)
From Ots. ; Total no. of ways
=(31). (3. (5. (3
=6x6x120x6
=125,920.
Qs ar "If','l1 +2.9¢ & 'BCS = “(,".Tllt value of x
la) Jors (h) 50r9 (c) Torl () Yorl2
[Fune 2018]
Solution : (5)

I:f_“ +2 |?C4+ JPC‘ﬁ = zdc-‘

= I_'(~‘+l“.(’~1 & I.',c?1 + l_'(.—‘ = I-I(-—_vt

B -




Solution : (a)

No. of guests= 40

To shake hands 2 persons are required.
.. Total No. of hand shakes
0o LA

27 208

_ 40.39.38!

T 2x1x38!
0. 52. In how many ways that the crew
of an eight pared be arranged so that

if 3 of crew cam row only on a stoke
side and 2row on the other side is

=780,

(a) 1728 (b) 256
(c) 164 (d) 126
[June 2019}

Solution : ()
3 this side || 2 this side
Total No. of rest persons
=8-3-2=3
.. Total No. of ways =
= ['c,-@ille,- @)
= (3x24)x(1%24)
= 1728
Q.53. How many numbers divisible by

5 of 6 digit can be made from the digit
2,3,4,5,6,7

. Permutation of 5 at unit place = 1
Remaining digits are 2, 3,4, 6, 7.

They can be arranged in 5! = 120 ways
. Total No. of Nos. divisible by § =
120x1=120

.54, 5boys and 3girls are to be seated
together such that mo two girls are
together

(a) 14,400 (b) 2400
() 720 (d) None of these
[Dec. 2019}

Solution : (a)

Use Gap Rule

Arrangement of 5 boys = 5! = 120.
‘Bg ‘BE ‘Bl ‘BJ ¥B! *

After arranging boys; we get 6 places
for girls can be arranged in

“P, =6.5.4 =120 ways

.. Total Arrangements =

120120 = 14400

.55, Out of 6 Boys & 4 girls, find the
number of ways for selecting 5 mem-

bers committee in which there is ex-
actly two girls ? :

%—

. Total no. of ways to seleet 3 boys and

2 girls
=¢C,-*C,=20x6=120
Q.56. 1f7p, : °p, s 2:1 than valueofnis

{a) 2 (b) -5
() 2 (d) 3
[Dec. 2015]

Solution : (d)
Tricks: GBC
In"P, ; n & r are always positive.

So options (b) & (c) are wrong.

In"P, in2r

So;in "P,=nz35
. (@) is rejected.
Hence {d) is correct.
Q.57.1f"p,= 20"p, where P denotes the
number of permutations n =.....
(a) 4 (b) 2
(© 5 @7
[Dec. 20201

s

Solution : "P, = 20.'P,
Tricks : GBC
(c)Forn="5 =P, =20.°P,

10.12 PERMUTATIONS AND COMBINATIONS PERMUTATIONS AND COMBINATIONS 10.13
= L et e colution © ()
= “Cs = uC‘ gk Black Rest
balls balls
and "C.=%C, . =¥ =]14-5=
: ; , 14-5 ,=x=14-5=9 gelection 3 4+2=6 Combs.
S X=5 o9 - L 4 o
! balls (D) 1 2 ="C,-'C,=45
).44. The number of ways in which a | Selation : (a) of3 3 I i
man can invite one or more of his 7 el G 2 ! ='C,-'C=18
friends to di is el ST
(a) 64 ek ®) 128 7181 9l (iii) 3 ° =Gy G =1
5 !
| ? Total = 64
(© 127 () 63 sk A e ol
i 7 ! o i
[Tune 2018] : 8"‘] FxBxi! 049. 10 'C, = 1C,, , and x # 4| (&) "B="P,,
Solution : (c) or _{] e :]: N__ ey "
! the value of 'C = G4 p=M
No. of ways to invite at least one 7l 8 IxBxT! e ‘ (€) By="Fas
| friend = 9 N {a) 20 () 21 (@ "p ="p
' = 2" -1=128-1=127. 8 9x8 (0) 22 () 23 TR e 019y
il Q.45. The number of words from the | = N=81. oy Solution : () :
letters of the word BHARAT, in which P o= a Solution  (b) e G
l B and H will never come together, is QAN °F, =720 and *C, =120 Tricks:-Pui nn = 2 and then GBC.
o e then r is Formula; "C.="'C,=r=k Al e
(@ 120 (h) 360 i s @ "B, ="F,, = P,="P
{c) 240 () None orrek=n. = 24 1=2 (True)
| ; (e} 3 (d) & o =g
! [Nov. 2018] [Nov. 2018} ik 2 ("B, =P, = P, ="P,
: Solution : () Solution : (c) = r=2x—4= x=4 = 2xl=l
Use Gap rule. S MpEC but x4 (,,41,:1)
FAYRRAFT* ' G gl | [ || s
i or; 720=120-(r!) har, O Koy (¢) Putn =3
Total words = “'"-’ ‘r‘: orb=rl = 1=3! Sxt2x—4=1i HP_\:gP:n
=y A o 3xy=15= x=5 e iy (False)
2 s 2
= % 5x4=240 Q.48. A bag contains 4 red, 3 black and B T o 7 _7-65! (d) Putn=2
: 2 white balls. In how many ways Gl Ak st p —2.(2+1)
Q46 Thevalucof Nin o + — = - [ 2 alls can be drawn from this bag so =il BETRE
718 01 that they include at least one black (b) is correct. = T ztz.ﬂp_l_l
(a) 81 (5) 64 ball = L =
Q.50. Which of the following is a | _, 5 | - %p
(c) 78 {d) 89 (a) 46 (k) 64 correct statement Y 3 (False)
[Nov. 2018/ (c) 86 () None =r E 1
[Now, 2018] (a) "B="F (a) is correct.
e
RMUTATIONS AND COMBINATIONS 1015
1014 PERMUTATIONS AND COMBINATIONS it
b) 1440 ~5432#20%5%4
Q.51. If these are 40 guests in a party. | (@) 120 (b) 600 (@) 120 ® R
If each guest takes a shake hand with | ., 74 (d) none () 720 @7 E
all the remaining guests, Then the to- e 07 [Dec. 2019/ () Farn=1
tal number of hands shake is (L2l ) : (a) onp =20, P,
' Solution : (a) So]ullo“ i - : 5 q'i: =20 11;
(a) 780 (b) 840 Given digits are 2, 3, 4, 5,6, 7 for being futel mermhers K1) DEYRERE 9 T s e
(© 1.560 ) 1,600 divisible by § means 5 should be at unit jn this committee, girls  should be 2 =7654=20%7*6(
[June 2019] | P . Boys should be 3 Detail.

P,=20.P,
In In
o o5 I8

® e 2

= |n=2=201n-4

= (n-2)(n-3) ln=4 =20 [a=4

s (n-2)(n-3)=20

Then GBC () (7-2)(7-3)

=5 % 4=20(RHS)

. {dy is correct.
().58. A fruit basket contains 7 apples,
6 bananas and 4 mangoes. How many
selections of 3 fruits can be made so
that all 3 are apples?

(@) 120 ways (k) 35 ways
{c) 168 ways (d) TOways
[Dec. 2020]
Solution : No. of selections of 3 apples
=1C, = i
Biz-3
765 (4
Y
. IAS
T 3xxd
(b) is cormect.

i
|
l




10.16

.59, Out of 7 boys and 4 girls a team of a debate club of 5 is to be chosen, Th
number of teams such that each team includes at least one girl is 3

PERMUTATIONS AND COMBINATIONS

o ®) 429 (c) 419 (d) 441
[Dec. 20,
Solution : “w
. [ 7Boys "TaGinls || Combimations
Team of 5 (i) 4 | B 76.5.4 i
\1) | = Cc te, = ;;i_ x4 = 14
(if} 3 e 5 7.6.5
- 2 6l = =22 6 =210

e 2 ;
L 40y 2 3 - e ;L‘ % __253 g i

(iv) i 1 4 = |7t =Tx1=7

¥ Total = 44 |

- {d) is correct.

Q.60. From a group of 8 men and 4 women, 4 persons are to be selected to form
A committee so that at least 2 women are there on the committee. In how many

ways can it be done?
{a) 201 (b) 168

Solution :

10.18
{a) 150 (h) 300
(c) 120 () 210

[Jan. 2021f

Solution : () is correct
Given digits are
0,1,2,3,4, Tand &
We have to make 4 - digits No.
S0, make Four boxes as
BT
SIS a]3]
5x5x24%3 = 300
There are 3 options for unit place.
Theyare 1,3,7
So, Permutation of unit place = 3
Out of 7 digits, 1 digit will be used at
unit place,
Total No. of remaining digits=7—1=6
in which zero (0) is included
But at thousand place, zero (0) cannot be
used. So No. of no. of options for thou-
sand place = §
Similarly, No. of options for hundred
places=7_-]1-1=5§
and for Tens place = 7
options

1-1-1=4

Hence, Total no. of 4- digit odd Nos.

= Product of permutations of each
box.
5x5x4x%3 = 300
2 (h) is correct
Q.65. In how many different ways can
the letters of the word ‘DETAIL’ be
arranged insuch a way that the vowels

L__;

(cy 202

PERMUTATIONS AND COMBINATIONS

(d) 220
[Dec. 2020)

Combinations

occupy only the odd numbered pog;

tions
(a) 32 (b) 36
(£) 48 (d) 60

[lan. 2021; Dec. 2'021‘;
Solation : (¥) is correct
In word “DETAIL"

No. of letters = 6

No. of vowels (E, A, [) =3

Places
| 2 s &
v v v

Suitable places for vowels =1, 3, 5

So Permutation of vowels = P,
=3x2x1 =6

Permutations of consonants
=(B-3=3"
= 3x2x] =6

Total no. of permutations {i.e. such

words) = 6 x 6 = 36

=~ (b) is correct

Q.66.°C_+2 & B 2R
(@) ™C, B ™c,
(1 utd 853 Wy e
[an, 2021]

Solution ;: "C +2+0 4aC "
(] - B
- “C.“C,..“Cp ke S
& (-(‘=+rcn n}T(HC,_! 4 "C,,_TJ
= n+IC’:_"‘ICp-I
(. Formula "C.HNC =wg
= |-3C

. (B)is correct

i
A

v

i

" Total No. of possible arrangements
~ = (Arrange of women) (Arrangement of
B men)

s i
o

& (@ n=5
i () n=9

Q1. Eight Chairsare numbered from
o8 Two women and three men are
0 pe seated by allowing one Chair for
cach. First, the women choose the
chairs from the chairs numbered 1 to
4 and then men select the chairs from
the remaining.

The number of possible arrangement

is

(@ 120 (b} 288
© 12 (dy 1440
[Jan. 202i]

‘golution : (d) is correct

= 'P-,. " 2|1:|1
= @x3)x(6x5x4)
12 % 120 = 1440

2 (d)
.62 *n’ locks and ‘n’ corresponding
keys are available but the actual com-
hination is not known, The maximum
number of trails that are needed to
assigns the keys to the corresponding
locks is

(@) (n-1)C,

(e i,k

1§ correct

() (n+1)C,

@ 3k
kul

[Jan. 2021}

Solution : (c) is correct

Total No, of locks = n and Total no. of
keys=p

PERMUTATIONS AND COMBINATIONS

10,17

1st Step: For 1st key, only one key will
match with any one lock. It means in ‘n®
trails, (n - 1) trial will fail and nth trial
will match,

2nd Step : Now available locks =n— 1
and available keys =n — |

Similarly as above, in (n — 1) trials,
(n—2)trials will fail and (n— 1 y* trial will
match with the lock.

3rd Step @ Similarly doing as above
Maximum Mo. of trials .

=n+{n-D+mn-2)+...+3+2

It can be written as = > k

&=2
.63, There are ten flights operating
between city A and city B. The num-
ber of ways in which a person can
travel from city A to city B and return

by different fight is
{a) 90 (b) 95
(c) 8C (d) 78

[Jan, 2021; June 2022]
Solation : (a) is correct
There are 10 options to reach city B from
city A.
. Permutations of going = 10
The person has to return by different
flight: S0, there are 9 options of returm-
ing. ;
Total ways of doing s0 = 10 9=90,
().64. How many odd numbers of four
digit can be formed with digit0,1,2,3,
4, 7 and 87

§1. A business houses wishes to 5i-
'umneoll*l! elevate two of its six
s ach heads. Inhow many ways these

glevation can take place?
(a) 12 (b] 3
@ @13
[Jan. 2021}

golution : (b) is correct

Total no: of branches = 6

No. of ways to elevate 2 out of 6
pranches

654

i

16
1214
7. (b) is correct.
~ (.68, If*p,=20"p, then the value of n
~ isgiven by
By n=3
() n=8

Muly 2021]
Solution : (¢) is correct

P, =20"P,
nl n

o (n—6)! =2 (n—d)!
=(n-4)! =20 (n-6)!
orn-4)(n—5)(n-6y! =5*4(n-6)
orn-4)(n-5)=5x4
Equating on both sides; we get
Largest factor of LHS = Largest factor
of RHS
=n-4=35
Ln=0
Tricks : Go by choices (GBC)

(¢} is correct

PERMUTATIONS AND COMBINATIONS
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Q.69. How many numbers of seven
digit numbers which can be formed
from the digits 3,4, 5, 6,7, 8,9 no digits
being repeated are not divisible by 57

(a) 4320 (b) 4690
(¢) 3900 (d) 3890
[July 2021]

Selution : () is correct
Total no. of 7 digit numbers not divisible
by 5 = Total Nos. — Nos. divisible by 5
= [T =1
where 1 is the permutation of unit
place
= 5040 ~720 x ]
= 4320
0Q.70. A person can go from place ‘A’
to *B’ by 11 different modes of trans-
port but is allowed to return back to
“A* by any mode other than the one
earlier. The number of different ways,
the entire journey can be complete is
(a) 110 (by 10"
@9 (@ 10°
[July 2021]
Solution : (a) is correct
There are 11 choices to go from A to B
and 10 choices to return from B to A.
S0, Total No. of ways to complete the
jouney =11 x 10 =110
Q.71. The number of ways 5 boys and
5 girls can be seated at a round table,
50 no two boys are adjacent is

(a) 2550 (b) 2880
(c) 625 (d) 2476
[July 2021}



I ———————

10.20
Solution : (b) is correct
Using Gap rule
Permutation of Girls

* [s=1=[4 =24

There are 5 places suitable for boys.

PERMUTATIONS AND COMBINATIONS

They can be arranged in P, = |5 =120 ways

Hence, Total no. of arrangements
=24 % 120 = 2880

Q.72. The number of four letter words can be formed usin

word DICTIONARY is
(a) 5040 (h) 720 {c)

Solution : (a)
Total No. of words
=P = 10.9.8.7 = 5040

Q.73. The number of words that can be formed usi

90 (d) 30240

* [Dec. 2021

such that the words do not have *P” in the first position, is

(@) 720 #) 120

Solution : (c)

{c) 600

(d) 540

[Dec. 2021]

Total No. of Words = FE?] 4]3 : 1 ]

ETROL
=5.5.4.3.2. 1 =600

0OR
Total words = |6 - 1 .15 _J
©PFix)
=T20-1 =120
= 600
Q.’M. If"P, =12, then the value of n is
h_!] 2 (k) 3 (c) 4

10.22

(i) v 3=

{&v) 1 4=

-~ (d) is correct.
Q.78. The total number of sitting ar-
rangements of 8 members of a board
on a row with the president and the

vice-president occupying central
places is

(a) TP =21 (b) 61 =21
(c) 6! () T
[June 2022]
Solution :

] TR R 0 I3 W
Y FT e 1
2 TRLE

| 1l4 56

Central Place
Arrangement of rest 6 persons = 6!
Arrangement of 2 persons
President and Vice-President at
Central Place =21
Total Ways = (61). (2!)
= (B) is correct,

Q.79. The solution for I—:.; =P _,then

PERMUTATIONS AND COMBINATIONS

(Eligible letters for 1st place).

(d) 6
[Dee. 2021f

'CpiC, =21 x4=34
Cple =12 1=1
Total = 441

CHE =T
%10 T [n-1on+a)

.. (n _l!.!. X (n—1)!

i 10 2!

ar; 1—3, = :? S =5

5
< (@) is cornect.
Q.80. A multiple - choice test containg
five questions and each has four pos.
sible options. How many different
answer Keys are possible?

(a) 20 (h) 120
(c) 256 {d) 1024
[Sune 2022]

Solution : There are 4 options in each
question.

Total No. of ways to answer |stquestion
=4

Similarly Total No. of ways to answer
2nd question = 4

Similarly Total No. of ways to answer
3rd question = 4

Similarly Total No. of ways to answer
4th question = 4

Similarly Total No. of wavs to answer
5th question =4

. Total ways to answer 5 questions

A=
(a) 5 (h) 6
€} 7 id) 8
[une 2022}
Solution ;
|

=4.4.4.4.4.=1024

(d) is correct.

g the letters of the

ng the letiers of “PETROL™

© o 3024 =126 % |z

PERMUTATIONS AND COMBINATIONS

golution : ()
p, =12
BC (C) P, =43 =12

{True)
i = 4
petail
p=nln-1)=4x3
c,;mpming: we get
a=4
(.75, Six points are marked on a
straight lineand five points are marked
on another line which is parallel to the
first line, how many straight lines,
including the first two, can be formed
with these points?

{a) 28 (b} 30
(c) 32 (d) 34

[June 2022]
Solution :

[P S P V—
Total No. of Points=6+5=11

Total No. of Lines =
e, =8~ a+2

10.21
1) 6! 51
* mEnJ-T]! BT ) Ty o)
o WAe) CES(A) siAan s
ZxLO) T Ix14) Fxixal
=55-15-10+2

=32

(c) is correct.

1.76. How many 4 letter words with
or without meaning, can be formed
out of the letters of the word, *LOGA-
RITHMS", if repetition of letters is not
allowed?

(a) 7,020 () 5,040
(c) 1,480 (d) 2,520
[Tune 20227

Solution : LOGARITHMS
Total Letters = 10
Total No. of 4 Letters word
="p, =109.8.7
= 5040
(b) is correct,

.77, Out of 7 boys and 4 girls, a team of a debate club of 5 is to be chosen. The
number of teams such that each team includes at least one girl is

(a) 4439 (b) 429 (¢) 419 (d) 441
[June 2022]
Solution : 7 Boys 4 girls Combinations
Selection of 5 (i) 4 1= 16,.%0, =35 x4=140
(if) 3 2= 'C, %C; =35%6=210

PERMUTATIONS AND

o1 How many triangles can be
red:

[nrll“’d by these points if 5 points are

coltinear? .

(@ 550 (h) 560 I

(©) 1130 () 1140 (
i [Dec. 2022]

Q.82

are slternate is:

@ 12 (b) 288 (e

There are 20 points in a plane Sol
= EC\(“_]

COMBINATIONS 10.23

ution : No. of Triangles made

20x19x18x(17) _5x 43D
Awaxix(7) (@Bhx2!

= 1140 - 10=1130

«) is correct

The number of ways 4 boys and 3 girls can be seated in a row so that they

(d) 256
[Dec. 2022

) 144

golution : 4 boys and 3 girls are to be arranged in = |4 % |3 =28 % 6= 144 ways

Gl G s
___|__'g L (UseGAPrule)
B By AB, . B

() is cofrect.

0.83. 1P, = 3024 and "C, = 126, then
find n and #

(a) 9.4 (b 10,3
(c) 12,4 (d) 11,4

[Dec. 2022]
Solution : 7 "P.="C, x|r (Formula)

or [r =24=|4

Lr=d

Then Go by choices

(a) "P, = 9xBxTx6 = 3024 (True)

. {a) is correct.

(.84, How many 3 digit odd numbers
can be formed using the digits 5, 6, 7,
%, 9, if the digits can be repeated?

(@) 55 (b)) 75

(c) 65 (d) 85

[Dec. 2022f
Solution: Given digits are 5,6,7,8,9
No. of 3-digit odd Nos. = 5%5x3 = 15
3
a0

[Note : Only 5, 7, 9 digits are suitable for
unit place. So, permutation of unit place
= 3. Permutation of Rest Places = 5]

Total No. of numbers = 5253 = 73
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Q.85. A committee of 3 women and 4 men is to be formed out of § waorien ap,
7 men. .’\"!rs. Kajal refuses to serve in a committee in which Mr. Yash i i
member. The number of such comrittees can be: N

(a)y 1530 (h) 1500 {cy 1520 () 1540
g
Solution: i sz}
Mrs. | Mr. | Rest Rest | Comb,
=3 s Kajal | Yash | Men | Women
Committee 1 I 6 7 i
of  dmen | (i) ] 0 4 3
& 3 women | (if) 1 1} 4 2
or (wy| 0 1 3 3

Total ways = 15x35+ 15 %21 + 20 x 35

=525+ 315+ 700 = 1540
(ef) is correct, 3

to:
{a) 1 a) 2
€)' 3 (d) 4
[Tune 2023)
Solution:

Pp=12x"F,

_ﬁ =12x J!
6=2r """ "|6=r
16-r o 4x3x]2
b=2¢ 12

-
2

Comparing it; we get

or,

=

[b-r=|4=6-r=4

Q.86. If°P, = 12 % °P, then r is equal | OR |6

) R

~u=[2=6-2r=2

or2r=4
r=2
Tricks GBC
(B)LHS =6,  =¢p,
=6x5x4%3
=360
RHS < 12 % %p,
=12x6x%5=360
=LHS

oA b) is correct.
Q.87. In how many different ways can
the letters of the word “SOFTWARE™

be arranged so that the vowels always
come together?

(a) 720
(b) 144

" Note:— All vowels are put ina box.

l{'] 283‘}
¥ 20
[JTune 2023]
gtiom: Word = SOFTWARE
‘rn.wL'L‘ =0,A.E

Jotal NO- of words as per Qts.
[0.A.T]. 5.F, T, W. R
[\mwels will be taken as one unit]
=|6x%|3=720%6
s = 4320

L
; (of) is corTect.
6.9'”“ In the next world cup of ericket,
 there will be 12 teams divided equally
' into two equal groups. Team of each
 group will play a match against other
' teams of the group. From each group,
~ 3top teams will qualify for next round.
_In this round, each team will play
against each other. Four top teams of
this round will qualify for semi-finals
* and play against each other and then
two top teams will go to final, where
they play the best of three matches.
How much minimum number of
matches in the next world cup will be?

(a) 54 (b 53
fc) 38 () 43

PERMUTATIONS AND COMBINATIONS 10.25

Solution: Total teams = 12

They are divided into 2 groups.

Each group has 6 teams.

Each team of each group will play with
every team.

So in st round

Total no. of matches played

= 6, +6g, =15+15=30

For second round 6 teams are selected.
Each team of this round will play with
other.

So total matches played in this second
round

=6, =15

In semi-final round top 4 leams are se-
lected. Total matches played in this round
=4 =6

For final round, top 3 teams are selected.

In this round, if a team win st and 2nd
match than there is no need of 3rd match.
Henee in this round, minimum no. of
matches played = 2.

. Minimum total no. of matches played
=(15+15)+15+6+2=53

=~ () is correct.

[June 2023]

PREVIOUS YEAR EXAM QUESTIONS (MEMORY BASED)

Q1. agaya, represent first, second -
and third term of an A.P respectively,
the first term is 2 and (a,+ a,la, is
minimum,then the common difference
is equal to

() 512 (b) -512
(e) 25 (d) -2/5
[June 2010

Solution : (h) Given a; =2
Letcd =x
na,=2+xand a;=2+2x
The Function is (e +aq Jas
=(2+2+x)(2+2%)
=(4+x)(2+12%)

=8+ 8x + 2%+ 242

= 5,24 |0x + 8 (a Quadratic Fune-

tion)

Formula ;
ax’ + by + ¢ is minimum when
a>0ie +ve at x=-b2a

-0 _ =5

2x2 -2

= (B) is correct

Q.2. Divide 144 into three parts which
are in AP, and such that the largest is
twice the smallest, the smallest of
three numbers will be

(a) 48 (b) 36
(e) 13 (d) 32
fJune 2000¢
Solution : (d) Let n=aandcd=d
satatdra+2d=i44
or3a+3d= 144
or3a+d)=144

orat+d= i =48
3

~a+d=48_ (1)
. Laigest = 2% Smallest
= at2d=12a
2d=a
d=a’2
From (1)

@
a+t E =45
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11.2 SEQUENCE & SERIES SEQUENCE & SERIES 11.3
| - (d)is hpa i
| 3 = a , (&) is correct .‘L-‘—:-'—=-'
| or "Z'!f 48 a-.sllix; Tricks:- GBC =y 2 4.
L as3 Then Go by choices
i ! 2 1
4.7 10 for(a) G* =27 =4z~
Q3. bumufsemes 5; + ﬁ, e - _; |
(a) 1536 (b 35736 (c) 35/16 ) 15/16 @t 224 |
[June 2010 -, (¢} is correct |
10 Q. 5 If the sum of n termsof an A.P. is 2n® + n. What s the difference between
Solution : () 5= ]+‘+?+$r e L i { O 0 term & It term
(@ 207 (b) 36 (c) %0 (d) 63 |
SIS ) ! : [Tune 2011] :
splution ) 5, =20’ +n 'I
B =5 =2x17+1=3 5
LA P 3 -~2122+2 10
S—=S=l+4+S+ S+ l0 = g 3
- 575 Cd=s,-2s,=10-2x3=4 ‘
! 3 & i -f=a+9d-a=9%= 9Ix4 .
| I -
Sg=teS_ait 22 W 36 . (D) is comect ‘
5 1-1/5 5 4 ; B it |
dgais Q6. Find the product of 243.2434.243%....oc... to @ |
: ; b (@) 1024 (b 27 () 729 (d) 246 i
15T a2 [June 2011]
I 5 4 Ak
(¢} is correct s . ' ;'a |
1 1 Solution : (¢} is correst p = (243).(243)5.(243) " innnnnlO 22 |
Q.4. 11 G begeometric mean between a & b, then the value of o G-t P
is equal 1o = 4301 (,_NSM 3%
(a) G (b 3G c) 1/G? (d) 2/G* =36 _729 |
[Dec. 20010] Q.7. Insert two arithmetic means between 68 and 260 i
: T e 2 b) 130,194 (¢) 70,258 () None
Solution : (c) Tricks :- 1, 2, 4 are in GP (ay 132, 196 (
June 2011] |
+ 2isthe GMof | & 4 I |
a=l:b=4andG=2 Solution : () Trick |

R R0 A L SR R 0 W T
TGi-g’ GI-p* 4-1 4-16 3 12

I ¢ :

Ay A+ A +A, =nxAM of a&b -

11.4 SRQUENCE & SERIES SEQUENCE & SERIES 11.5
i ,,,[“:f‘) petween'aandb (a) 44 (k) 22
| o ” g (“;,] () 19 (ah 1
+Ax F M+ A, = —
132+ 196 = E[ﬁhm] MR 2 [Dec. 2011)
A i =n.(AM of a and b) Solution : () is correct
328 =328 (True) fa+22) ta+ty =8
: | a+ Tihtlhy =
<A =42l a=h
Trickll -'3{ S ph e a+2d+a+8d
Go by choices ! ; Q.11 If each month 100 increases in or2a+ 10d=8
For (a) 68, 132, 196, 260 marks an AP L any sum then find out the total sum 1
| . la) is correct 4 after 10 months, if the sum of first By z?i:!aq-(ll-lldl
) month is T2,000. . |
Q8. Geametric mean of Q9. Find the number whose arith. (@) 224500 (5) €24,000 = Uiasioa)=Lxg=a4
S A p will be metic mean is 12.5 and geometric : 2 2
: mean is 10, 1 RES0000°, (e a0 Q.14. 8th term of an A.P is 15, then
[ (@) p*™ (a) 20 and 5 &) 10and5 [Dec. 2011] | sum of its 15 terms is
| o ) - (c) Sand 4 (d) None of these S"'““““ 1) S B0 (a) 15 (R
D : 2
I : [Dec. 2011] i. ummmo 1).100] (c) 225 (d) 22512
| © p nfn+1) Solution : (a) is correct ._,i [Hune 2012}
2 Tricks :- Go by choices I = 324,500, Solution : () is correct
(d) None of the above S QLIS termofa GP.is {3, thenthe |  t; =a+7d=15
Hune 201l | For(@)AM==—==125 product of first nine terms is 15 15
Solution : (b) i 55 =—[2a+(15=1)d]==x2a+Td)
Saom and GM = J20x5 =10 (@) 8 (by 27 2 2
: GM '_(u.p"'.;:‘_____......._._..._p"}"“‘ .. 20& 5 satisfy both given condition (c) 243 (@) 9 =13 %13 =at
[J'““J L }“" in gts, ; [Dec. 2011) (.15, Find the sum of the infinite terms
| I <% (@) is correct. Solution : () ; 1, =art=Y1=3" 2, * il ]—ﬁ‘.lf y>2
| A7 lz ) Q.10. [I f:““ 3 ""ﬂl’m”‘ mean be- Product of st 9 terms i
| i I tween “a™ and 22 is 42, then “a"= B2 4y
- T ar® @ 35 ®) S5
Tricks :- Putn=3 0 k243 ] & :
i 1&,} :4 [h} || =aur L2 L 3}
Gm {J‘J.p"_,}‘)" =p? (10 @ 6 - Sl 1 (e} i (d) None of these
For (@) GM = ™ 5 2 [Dec. 2011] L o [June 2012]
. s . - = (3 =3 =77 F
5 GM = .1 SR Solution : (d) is cormect (ar™)” = (3%) Selntlafi 0 oot
(BYGM= 7 . 2 T T A A e .13. The sum of the third and ninth ;
O e o L term ofan AP is 8. Find thesumofthe | s-.% - 2 _ .2
. (b)Y is correct. are AMS . 1-r 2 y-2
first 11 terms of the progression. 1= s
3



11.6 SEQUENCE & SERIES®
(.16, The 4th term of an A.P. is three

Q.18. The first term of a P, whep,
times the first and the Tth term ex-

second term is 2 and sum of infinjy, |

ceeds twice the third term by 1. Find | term is 8 wil be {
::::].];E'&m a" and common differ- @) 6 (k) 3
(a) a=3,d=2 (h) a=4,d=3 i @ 1
(©) m5d=4 (&) a=6d=5 p T e
[June 2012f
Solution : (a) is correct s =ar=2=>r=§-
14=3|,=.\a+-3d=33.'.2a=3d:a=% S,_=—a-=!1

I-r
or a=8(l-r)
U,n—.s[l_i]
ot
or g* =8(a=2)

iy =1ty +1
ora+ 6d = 2(a +2d) +1
orat+6d=2a+4d+ 1|
or2d-a=1

:) I}
or 2d sz—l_ag—l..d 2 or 4 gai16=0
or (a—d) =0 a=4

and a= 3x223
2 Tricks :- Go by choices

Tricks :- Go by choices.

1
Q.17.In an A.P., if common difference For(c)dr=2 ~r= 3
is 2, Sum of n terms is 49, Tth termis 13 9 4
then n = 3'=!—_T=‘_”2=3 (Which is cor-
(@ 0 ® 5 rect) '
e 7 (d) 13 . (e) is correct
{Dec. 2012} | Q.19.1f the swm of n terms of an A.P be
Solution : (¢} is correct, 202 + Sn, then jts ‘n™ term Is
fy=a+b6x2=13 a=1 (a) 4n-2 (b) 3n-4
¢} 4n+3 +
Sy = 2214 (n-1)2]=49 L e
2 [Dec. 2012]

& g-lliﬂr- =49 Solutiun:(c_] is correct
-2 8, =2nt 450

OF i =40 n=7
a8 =y =2x1 +5x1=T=a

A=i5 el

118 SEQUENCE & SERIES

.24. An AP has 13 terms whose sum Tricks ;- GM of a.bcd =3

is 143, The third term is 5, then first

term is GM of their Reciprocals = ;
(a) 4 7 .26, The value of
{139 i) 2 42743+t IS equal to
[Dec. 2013]

Solution : (d) is correct
iy =a+2d=5 (1)
n2d=35-a

o [=2]

mim+ 1(2m+1)

115 =2 204 (1 3=T)d] =143 .
; 3.5 mim+1) |
@ [*52]

4
orZa+ 12d= ot =2
13 (d) None :
e 6d 1 [June 2014]
oratdx2d=1l Solution : (c) is correct {
ora+3 (5-a)=11 i
+1
ora+15-3a=11 Formula = {M}
2
= g =
i R e Q.27. The sum of the infinite GP
Tricks :- Go by choices v b
[Solve mentally by calculator] Ltatgtagt-—-oRcumiy
0.25. GMofa,b,c,dis 3 then GMof | (a) 1.95 (b) 1.5
1111 (c) 115 (d) None
e'bcd [June 2014]
(@ 3 (b 3 Solution : (b) is correct
s‘zl_".?: J] _-%=| 5
@ 7 (d) Bl I—3

Q.28. Thesum of m terms of the series

Poc: I HSR 11 Tave. Wagini o

Solution : (a) is correct

1f
G =3 = (abed)'' in (a) H[") '~°"r-1“]

Lo (0 g O Lfigmet
NewGM =212 ol (b) =0™" —9m-10
5 \abe d] 3 2

.{c) 1l

e ngz +5x2-IxT=4

i zatin=ld=T+(m-1)d=dn+3
Trieks = Go by choices

For (@) 5 =8 =4x1-2=227

@ n =d4xl+3=7

1 =4x2+3=11

sy =t F =TH11=18

and 5, =2x2" +5x2=18

= (c) Satisfies it

.
~ . () is correct.
4

Q20 In an AP.if 5, =3n"—pand its
common difference is 6 then first term

o 2 ) 3
Nie) 4 (d) 6
[June 2013]

E&nhﬂm: {a) is correct.
f =3t =n
5 =3x1*-1= 2=y
s Istterm =2
0.21.In an A.Pifthe sum of 4th & 12th

term is § then sum of first 15 term
% 3

(a) 60 (b) 120
(e) 110 () 150
[Tune 2013f

Solution : (a) is correct.
Given, 1, +1,; =8
ora+3d+1+1ld=8
orZa+14d=§

SEQUENCE & SERIES

S8y = %[2“(15 ~1)d]

n.y

15
= %8 = 6
ke

.. (@) is correct
Q.22. There are ‘n* AMs between 7 &
71 and Sth AM is 27 then ‘n’ =

(a) 15
(e) 17

() 16
() 18

[Turne 2013] |
Solution : (a) is correct. |

b4 i
T1=T7 64
= n+l T
A;=a+5d (Tricks)

cd=

n+1

TS
n+l

o X84
n+
or 20n + 20 = 320
or 20n=300 . n=135
.~ (a) is correct
0Q.23. In a GP the 6th term is 729 and
the common ratio is 3 then
is
{a) 2
€) 4

(b) 3
{d) 7
[Tune 2013]
Solution : (b) is correct .
h=acr=r=3

1, =729

or grf =720

of gx3® =3°

~a=3

o™ =9m=10]
one of these
[June 2014, June 2015]
Gotion © {a) 15 correct
Tricks Go by choices
For (@) put m =1 ; we get
10" -9x1-10|=1=1st term
;5581[ ]
o= L 92 —9xa-10]=12
putm=2; 5= & 2

=1 +11 = Sum of st 2 terms

. If the sum of first '’ terms of an
Pis 6n’ + 6n, then the fourth term of

¢ series:
120 (b) 72
48 (d) 24
[Dec. 2014]

alution : () is correct
§, = Sum of Ist n lerms of as AP,
=6n’+ 6n
a=t=s5=6xI"+6x1=12
5,=6x2" +6x2=36
' ood =d =8,-25,=36-2x12=12

fy=a+(4=-1)d=12+3x12=48

Q.30, IfS, =n'pand S_=m’p; (m £n)
is the sum of A.P, then SF =

T ——
fa) p? ® p'
ey 2p* @ p
[Dec. 2014]

SEQUENCE & SERIES

Solution : (#) is correct

e P T
5, =nt'p
L8, = plp=p’

Q311 x, v, are the terms in GPthen
theterms x* + _yz.x; + _r:.y’ 4zt are
in:

(@ AP (b) GP
(c) HP (af) MNone of these |
[Dec. 2014] |

Solution : () is correct |

O 5 are in GP
Tricks:- Letx=1;y=2iz=4 makea |
GP

A+ =1 +28 =5
xy+yz=1%2+2x4=10 |
Y+ =27+4=20 |
sty yi et =

FLOCIE:x. . A clearly are in G..

.32, Let S be the sum, P be the prod-
uct and R be the sum of reciprocals of
n terms of a GP then p2p-

{a) gt by g+
() 5* 0] L G
(June 2015)

Solution : Letn =3
LetS=1+2+4-—- aGP =T

Tricks:- P= jx2xd4=8§

PO R 2

2 4 4

s




1L10 SEQUENCE & SERIES SEQUENCE & SERIES 11.11
Letn=3 {c) 14and 11 R . toa[i]ﬂowl {a) n ) 28,
7y (d) 17 and 19 @ 2 ¥ 5 3
.PR"=P*R'=§’ X[E] _ [Dee, 2‘”# [ 1 1 {c) 5, {d) 5
& 349 3 Solution : (b) is correct 0 % nluﬁ:}'“@[;ﬂ e 2016f
T Loia. S :
64 Tricks: Go by Choices 2 Solution : (c) Tricks:-
= x
o GM = JI3.09x1.51 =5. (approy) S %["]"E[]]""g“} let S=142+4+8+16+....102n terms
: '—'.\r"' 1399_“9] ek \ Sy =1+4+16+.. 1o n terme
= (e) is correct. & AM = s %{nlﬂl{% I+ togx;y:] S, =2+8+ 32+ 100 terms
| .33, The sum of n terms of an ey p. 3 fi s
3n® + Sn, which last term is 164. Q6.1 5—+—— 7 areinArith, ’ ks £l o R AREREE
(a) 25 () 27 metic Progression then o2 5% o2 ption : () is correct. e
| (© 29 @ 31 in - icks : Go by Choices = s—‘ =72 (True)
. : ) o 3 o
{ [Dec. 2015] (a) ﬁ'l'll‘l‘lrl'lﬂ-lc Prugres:;lwn put n=1;2 Then e
|' | Solution : () is correct (6y Geometric Frogression () Should be equal to first term Le 243
| (c) BothA.P& GP | cr=or -4—2 {Also True)

{ : S, =3 +5n

(d)y None of these
5, =3x1"+5x1=8

i aFEh

[June 2016]

(&) is correct.

5, =32 +5x2=22 R il e "*“1 Q.39, 2353535 e = 235
d=5,-25=22-2x8=6 Tricksi- 2 43,43 are in AP. & 15 233 234
fooa i 164=E a £y @ 59 (b
n=-=t-—gl= = +1=27 a=1b=5c=7 Make it in AP, \\T”
] 34, Three No's abc are in AP find | ' 1 232
| Q.34. Three b obt = 1 1 | =—logx® = —ZIngx—lug.x {2 E‘ (d) None
| a-bte i amess — in AP 2 2
(@) a (h) -b +ocra ke ifn=2 [Dec. 2016/
i) b ) e L ?_I. __t_g then option {d) should be equal to Solution : (a) is correct.
[Dec. 2015 S R C Tricks : Go by choices [use caleulator]
Solution : {c) is correct [—3 T g]"z‘* e Divide 233 hy 99 we get 2.3535...
leta=1;b=2;c=3 makes an A.P. 2.3, 4 is also in AP. Opion () Q.40 The number of terms of the se-

na=-b+e=1=-2+43=2=bh
1).35. Find the numbers whose GM is
§and AM is 7.5:

(@) 12and 13
(b) 13.09 and 1.91

1 ] = .m{

- Owur assumption is correct,
Q.37. The sum of n terms of the series

038 A GP (Geometrie Progression) | oo neaded for the sum of the series 50

consists of 2n terms, If the sum of the | | 4o ¢ 40+ ... . becomes zero
terms occupying the odd places is S,
and that of the terms in even placesis | (@) 22 (2l
+ ik §,. The common ratio of the progres- | () 20 tel)hlons
sion js [Dec. 2016]

1112 SEQUENCE & SERIES

Solution : (b) is correct.
Tricks : Go by choices
Let (b) is correct.

=¥l2x50+{2[

B e IR

SEQUENCE & SERIES

=1 (True)

1
-1))((._5” lﬂ_‘t‘_}__(ﬁ_zi“’_)

=2 Then it should be equal to sum of 1st 2 term

Sa, (b) is correet, 2(2+})(2>(2+1)
| Q.41 A person received the salary for the 1st year is 75,00,000 per year apg 50+ 6 i el
received an increment of 115,000 per year then the sum of the salary he lakl ]
in 10 years o 30_
=5 (True)
(a) T56.75,000 () I72,75.000  (c) T63,75000 {d) Nonc of theg 5 3
| [Dec. 2'”6,_' Option (@) is cofrect.
| Solution : (&) is correct. 4, The sum of first 20 terms of a GP is 1025 times the sum of first 10 terms
b L o the common ratio is
S =—°-I2><5.0D.{}(]H+{I0—!)x|5lmf i
2 : b =
i =7 56,75,000. ; B S s 5
i ‘ | Q2. If a, -3, b, 5, ¢ are in A.P then the value of ¢ is {1
e @ 1 . © 9 @ 13 R+ Stven
IH
i iE | ) [June 2017, = 1025. Sy
| Solution za, -3 ;b ; 5, arc in AP (; i ]} a(rIU = 1)
~3+5
34 _ A 1025 .
S0ib= "= [ b isAM. of-3&5)] o]
i b=1 = 1025 (r'*-1)
Similarly ; ;
) imilarly ; o ( m} —1? = 1025 {,m_]J
i b+c b I '
=—— S h+e=10 .
2 5 oy (" +l){r'°—l = 1025 (F°-1)
orc=10-b=10-1=9 w0 o= 1025
oo de) is correct, g ;1 i i
or; r=
1 (2.43. The sum of n terms of the series 1H{1+3PH1+348 ), ‘. Option (a) i
ok on (@) is correct.
aln 1) (20 +1) (n+1)(2n+1
) e i );[ n+1) Q-‘S: Find the sum of all natural numbers between 100 and 1000 which are
nin+ 1) +2) I e pbic
(i il () None (a) 44,550 (b} 66,770 {€) 55,440 (d) 33,440
[Fune 2017 e [Dec. 2017}
Solution : Tricks :-  Go by Choices B
For (a) put n= 1 = It should he equal Slerics,-
S=1104+121 132+ ...+ 990

'Y

1113




=2 “4)2 +(4~ l)1 +(8 _2}2 (.49, The sum to m terms of the series | + 11 + I+ eeveee. UPEO M terms, is
Solution : (a) i equal to :
= 449436=49=T7"
| Tricks :- It is in cyclic order. . i & } 1 ({]w b 10]
, QAT fa,b,¢,d arein GPthen (b [ (@ 3 (10" ~9m-10 () 5z W= dms
| +(e-ay +(d-b) =2 For () (a—d) = (1-8) =7* =49
| : : 3 T 1 T 5 G (el) None of these
)I (@) (a-bF @) (a-dy i it oo 1 =y
| (&) (c-dy? @ 0 . (b} Is correct. IMay f
[Fune 2018}] Solution : (a)
Tricks:-GBC
Q.48. If the n th term of a series, a, =3" - 2" then 5 =7 Ifm=1= 8 =Sumof1*!term =1
3 i e If m=2 = 5, =5umof 1" 2 term
1 (3" =-D+lnr+D By —(3"+D-ln+D 2
i @3 e —1+11=12
3 ] o &
]. © 23 =D)-n(a+1) @ 2@+ =1(n—1) Note:- Check only form =1 and m =2
: 2 2 (@ Ifm=1
[June 2018 1 1
Solution : (c) Si=g (10" —9x1-10)= = (100-9-10)=
(a) Ifm=2
(0 o
5, =— [0 ~9xz2-10] = 12
81
So; Option (a) is true form =1 & m = 2.
L=a+a:=1+5=6 So; (a) is correct,
Tricks :- Go by choices (GBC)
for (c) let
1
11.16 SEQUENCE & SERIES SLOUENCE & SERTES 11.17

11.14 SEQUENCE & SERIES

I-a 990 -110
= ——+
d 11

1=8

s g-(an):“2'-(nr=-.-990)=44,55n

.46, I pth, qth, rth terms of a GP. be
a, b, ¢ respectively, then (q - r) log a +
(r-p)logh+(p-q)loge=
(@) 0 (b 1
() 2 () Mone
[Hune 2018]

Q.50. A person pays Rs. 975 in
monthly instalments, each instalment
is less than former by Rs. 5. The
amount of Ist instalment is ¥ 100. In
what time will be entire amount be
paid?

(a) 26 months

() 15 months

() Both (a) & (&)

() 18 months

[May 2018]
Solution : (b)
Tricks:- Go by choices (GBC)
Series

S =100 + 9590 +...........to n months
(let)
=975,

Ist check for n = 15 months
LS
s=>[2x100+(15-1)-(-5)]

Ifloan is paid off in n = 15 months, then
no need of other instalments. So (b) is
correct.

Q.51. If the sum of n terms of an AP is

(3n*-n) and its common difference is
6, then its first term is ;

(@) 3 (b 2
(c) 4 (d) 1
[May 2018f
Solution : (b)
S, =3n"-n
Tricks:-

=8 =3x1’-1=2

= sum of Ist 1 term.

Solution : (b)
ab,c,d = inGP

leta=1;b=2;¢c=4;d=8 inGp
|- = (b—f‘]:+{r' -r:)'l+{d—h]=

Q.52 Insert two arithmetic mean; [
tween 68 and 260.

(a) 132, 196 by 130, 194
{c) 70,258 (d) None
May 205,

Solution : {a)

Tricks:-

Go by choices

(a) 68; 132 ; 196, 260 arein AP

Hence ; 132 ; 196 are

AMs. b'w 68 and 260.

Hence (a) is cormrect. i
Q.53. If the P* term of an A.P.is “q" ang
the q™ term is ‘p’, then its r™ term ig

(@) pra+r ®) ptq-r
) p-q-r ) ptyq

fNov. 2018}
Solution : (b)

Tricl(s:-:;,d._ b bl el (F‘__‘!} =—]
P9 P—q
s b :t:‘ +{r_ p}d
=q+(r-p)-(-1)
=q+p-r

Q.54, The 3™ term of a GGP, is 2 and

3
the 6" term is %.lhea the 1" term is
(a) 2 (h) 6
1
{e) 9 (eh) 3 3

[Nov. 2018]

terms n is

Splution : (c)

SEQUENCE & SERIES 11.15

3"—|]—n[n+1)

3

s =5 (3 =1)=1(1+1)=

3
= 2-2=1=a, (True)

Now 5 =;:':(32 —I}—Z(Z !-l}

= 3x3—6—- 12-6=6=a, +a, (True)
. :

= (e} is correct,

or8k-10=9+13

9 i ork=-23
(=40 T3 iy 31 (Q.57. The ratio of sum of n terms of
” the two AF's is (n+1) then the ratio of
i E;l their m™ terms is
5 e 3 (@) (m+1):2m
2.-'-.—;-2 ::-r‘:L—-] (B) (m+1):(m=-1)
N -5, (@ @m-1):(m+1)
car -2 () m:(m-=1)
1 . [June 2019]
SfLa2 Solution : Given that
of [3 L] ;
=4 _QI_ = "_+1
iy st m-1
0,55, The sum of the series -8, -6, u

n terms is 52. The number of | Tricks:-

To find the ratio of ™ term ;
(@) 10 (k) 11
) 13 (dy- 12

putn=2r~-1

APt n=2m-1
Ratio of m™ term
Series S =- 8- 6-4 ... L0 n terms Y= 1+1 T
2m—-1-1 T oam-2

firstterm = -8 ;ed=d=2

" Tricks :- Go by choices (Use calculator) m m

option () (_'Ir-n-_Z):‘n:
S,‘-—E[Ex{—ﬂ}+(1.‘---l)x21.._2 (d) is correct,

2 (.58, In a GP. if the fourth term is *3’
0.56. The value of K, for which the | then the product of first seven terms
terms TK + 3, 4K - 5, 2K + 10 are in | 5

AP, s (@) 381 (h ¥
(a) 13 (b) -23 © 3 (d) 3*
(c) 13 (d) 23 [Tune 2019]

[Nov. 2018] | gorution (b)

Solution : (b)

Tricks:-
Formula 2A =a+b Product of 1st (2r-1) terms of &
- 24k - +2k +10
S N4k -5)=Tk+3 (il‘-—.(t,)’"'

L] TR T S I ST DU NP L ) S e k! TR T AR
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oy SHas il ';-gnmﬂﬂ“ ! or %‘1Ea+20‘]:75
So0; Product of Ist 2x4—-1=7 0‘;2}{4,,2]:332 i FﬁH,JH-;:’i- ....... oo are in GP.
terms 4x2 } 75
1 i orat+2d=—=15
- (P =7 or (x+2) =8x882 =84 s R i o] 5
-I L X+2=8Bd = y=82. 1 So, t, =15.
(b) is correct. |—x=—
Details:- Tricks:- ar v Q.63. (c+a-b)h, (a+b-c)le, (br+e-a)/a
a5 Let t=x e « 1 | arein AP then a,b.c arein
-+ Produet of 1st 7 terms " ——=d [ 5= _'] AP by GP
T e or2+(n—-1)4=x ¥ ¥ l=r (a)
ezl eng ordn-2=x 1. In the series 25, 5, 1, ... 1/3128 | (¢) HP (d) None g these
= gl I t6 & = eh term is 131257 [Dec. 2019
X r .
R e ey ki Yy ) 8th term (b) 9th term Solution : (d)
L2 it For GBC ¢) 15th term () None of these | Adding 2 to each term; we pet

]
T
‘Y_“ .
—

L[}

o

[Dec. 2019]

8242 cta=b _ atb-c , btc-a
QS0 H246+10+ 14+ 18+ nnt | O x=82 = B=—7"= Solution : (2) Tgeth TR Rk %
X =882 then the value of x S_n(l ” 2](? 1 are also in AP
(a) 78 () 80 lmol iy h 3125 athtc grbki Bipic
{c) 82 (d) 86 2](2+32)—.§;82 | e = R e e Oy
[June2019] | ~ 3 = S 25 EJ - are in AP,
Solution : (c) - (e} is comect. { ; ] Dividing all terms by (a+ b+c) s we get
S=2+6+10+14 ........ + x{to n = z = 1
e Qh.ﬁll. If pn it id bt ﬂ PTERS jl_.l.;_ Gerlis i AB.
then x o5 =5 n-1=7 o

gf2+x]:882 M
Where x = Last term
Lastterm =x=2+(n-1)x4
x=4n-2
or dn=x+2

x+2

or H=

11.20 SEQUENCE & SERIES
e 1 i | 8. The nih terms of the series 3 + 7
| =t tinnto o [+ =+ —tat0 e : 31 Feienaennils
[2 2 J |:31 33 } *134-21 e
: (a) M- L ®) R
1 1 {a) 90,30, 10 © ptatl (@ n+2
e E (b) 10,30,90 [an. 2021}
bgr e () (a) & (b) Both solution : Tricks
I i {d) 10,20,30 | n such type of QU&STiOrE always find
=2+2 IDec. 2029 snswer by GBC (Go by choices).
Ay £ Solution : (¢) porn=1=1,=3
o4 1030 0] Tricks : GBC (Go by choices) frn=2=4=7
BRah 8 * (a) & (B) both follow G.P. B in-3=0=13
=IZ:3=;—i * sum of terms = 90 + 30 +10 = |3g ‘,E.Fultingnclinal]op!l'orls,wgﬂﬂ,=3

Q.65 The 20th term of arithmetic pro-
gression whose 6" term is 38 and 10*
term is 66 5.0

(a) 136 (hy 118
() 178 (d) 210
[Dec. 2020]

Solution : Tricks

Common difference

md=lo"h
¢ 10-6
 66-38

= —=T
4
Tricks

f,=a+ 19
=[a+(6-1)d]+ 14d
=38+ 14x7
=136

. (a) is correct.

Q.66. Threenumbers in G.P with their
sum is 130 and their product is 27,000
fL T ¢ R avrnias

(also follows)

;3' sﬂuﬁm : () is correct.
& Let U = Set of integers from | to 100=1
= on(U)= 100

. option (c) is correct.

Q.67. Divide 69 into 3 parts which are
in A.P and are such that the product of

first two parts is 460 Let A = Integers divisible by 3
(a) 20,23,26 (b 21,23,25 = [3,6,9,..;99} in AP,
(c) 19,23,27 (d) 22,23, 24 Let

[Dec. 2020] B = Integers divisible by 5.

Solution : Tricks : GBC (Go by choi- = {5,10,15, ...; 100} in A.P.

ces) and C = Integers divisible by 7

* All options are in AP, = {7,14,21, ..;98} in A.P.
* Only in option {a)
divisible by 5, not divisible by 7

= n(&uBuC]'-—-n(U]—N(AuB

Product of 1st two terms
=20 = 23 = 460 (True)

7. (@) is correct.

CrA)FHANBNC) =7

SEQUEMNCE & SERIES

o (0.69. The number of integers from 1 to 100 which are neither divisible by 3 nor

* Their product = 90 = 30 = 10 ~ pySmorby7is !
= * . (c) 45 (d) 33 [
270040/ - (a) 67 (5 55 ) i

A ; v [Jan. 2021]
Which is also satisfied \ !

= b:c;aarein HP.

-k rtl i n=8 i
(a) (h) y E Q.62 The sum of five terms of AP is 75 OR a,c;barein HP.
find the 3rd term is. but a;b;carenot in HP.
© —= b e fa) 20 (®) 30 Q.64. The sum of series 12+1/3+1/
C Lo \ ]
yl @y 1 {c) 15 () None of these 24134 ressrseereess UP t0 infimity is
[Seane 2009) [Dec. 20191 (a) 2524 (b) 19/24 ]
Solution : (c) (c) 112 {d) None of these
. [Dec. 2019]
{, = = = &
y=a+(3-1)d=a+2d wihts 1ok
5 .2 s Ll ]
Ss:‘£[2ﬂ+(5_])d]—75 S=E+'3'.;+?-r-3—.+ ........... to ==

1121

S0, Here, we cannot decide any option.

Now puttingn =2 in all options we get in
(@) ,=4%2~1=7=t,(True)

() t,=22+2x 2=8=t, (False)

O L=2+d+t 1=7=t,(True)

(&) ,=2+12= 10 # t, (False)
Hence, we conclude that option () or (c) |
should be answer. (Both same)

So check for n =3 in (a) & (c); we get
(@) t,=4%3-1=11213=t (False)
(c) L=3+3+1= 13 =t, (True)

Hence (c) should be correct. i

- |
5 100 |

2.3,

We have to find No. of integers from 1 to 100 which are neither divisible by 3, nor

wC)

- 100 -[n(A) + n (8) +n(C) ~n{A N B) -n(B N C)

n
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11.22 SEQUENCE & SERIES
SRy I-a e =i .2 Golution (¢} is correct. slution 1:} is correct Pt
<l F = 1=33 _-(;;;U“C [Go by choices] LetS=5+7+9+ .. 10"n" terms
(R 100-5 * TH i
M TR Hl=e 'h (gL, =ar Tricks : Go by choices (GBC)
n(C) = fm_"_'? +1=14 f Erom - For (a) at n= 20
g : 5 F 1y 20
Now (A ~ B) = Integers divisible by 3 & 5 both L., divisible by |5, it =ar'=| lJJ 8=— [2x5+(20-1)2]
- {15 & oy : and L \2 2
115,30, 45, ...; 90) = 10 (10 + 38) =480 (True)
; %0-15 {a) is False :
nfA N B)= I.ﬁ_'_ Fl=§ 50 Hence, (a) is comrect
3 f 1 | P
") = Intezers divi : SR A Lt | Q.72. If the sum of ‘n’ terms of an AP
(B 1 C) = Integers divisible by 5 and 7 i.c. divisible by LCMof5 & 7=135 (L 4; 4) by B l (Arithmetic Progression) is 2w’, the
135,70} B 60 False) | fifth term is
nBAC)= 2 i (@) 20 (5) 50
! (€ A) = Integers divisible by 3 and 7 i.e. divisible by 21, o, =ar- 4 iJ i (True) | (¢) 18 (d) 25
= {21,42, 63,84} ? LS [July 2021]
nCrA)= 4 TCa ey Solation : () is correct
ee=1(-3) -+(-5)7-5 ™ | =5, i sumof st s

And (A B C) = Integers divisible by 3, 5 and 7 all i e 3.5 y
2 y 3, allie. LCM of 3,5 & 7= 195 sum of 1st 4 terms]

I =1 = () is correct :
| s : = 2Ix5 I xqg
! MANBNC)= 0 "(.71. The number of terms of the | s Aol
SMAUVBUC)= (A} + n(B) + n{C) - n{A ~ B) - n(B r (O serjes: 5+ 749 + ... must be taken so 3 Fog
A~ B C) } I=MBNC)-n(Cr AR that the sum may be 480
= 334204 14-6-2-440 o) 20 (&) 10
= 55 (c) 15 (d) 25
2 From (1) [July 2021]
A BwC)- 100 - n(A U B U 0 0Q.73. The sum of three numbers in a geometric progression is 28, When 7,2 and
100 — 55 = 45 \ Lare subtracted from the first, second and the third numbers respectively, then
the resulting numbers are in arithmetic progression. What is the sum of squares

< {e) is correc igi
) is correct. of the original three numbers?

(b} 456 (d) 336

[Tuly 2021]

Q.70. In & geometric progression the 3rd and 6th terms are respectively 1 and (a) 510 (c) 400

-1/8. The first term (@) and common ratio are respectively.

Solution : (d) is correct

| -1 -
(a) 4and — " : ] :
a) 4 and 3 (&) 4 and 3 (c) 4 and 5 {d) 4and 2

Let first term = a and common ratio = £

[Fan, 2021]

e ———————

11.24 SEQUENCE & SERIES SEQUENCE & SERIES 11.25
3 Numbers are a, ar, ar® i of Squares of these numbers
11 ¥
atar+ar’=28 (1) i@ = F+alr+air
From questiona - 7; ar— 2 and ar’ ~ | are in AP = @+ 47 x 27 4 4 ® 24
gt i = 16+64 +256 =336
ar~-2)= (a-7)+(ar-1
or; g g 2 d 74, The sum of square of any real ) 8 (d) 16
; L e '!m.-,,-quantili:szndits reciprocalis [Dec. 2021

Adding “ar” on both sides; we get

= 2ar—4+ar= a+ar+arf-§
or Jar—d4= 288
(From (i))
[t Jar= 20+4=24
24
or ap= 0 o
R )
From (1); atar+ar= 28

pever Jess that

(@ 1
() 3

(k) 2
d) 4

golution : (b) is correct
Leta positive no. = x

From guestion,

Bl |
Two nos. are x* & —
=

[uly 2021f

Solution : (c) If the sum and product of
three numbers in G.P. are 7 and 8 respec-
tively, then 4th term of the series is

(a) 6 4
) 8 (d) 16
Tricks

Product of 3 terms in GP. =8-1.2.4
[Note - Find 3 Factors of 8 such that the
factors in GiP]

SoMNos.are=1,2,4

or ; atar+ar.r= 28 .
or [t Arithmetic mean And their sum =7
a+8+8r=2§ g l_:_'_: Here 1 +2 +4'= 7 (True)
or ; = A= —
= (il 2 A T,=4xCR
From (2) and Its Geometric mean i
ar=§ G 1, =§
or (20-8)r= 8 -z .76 The sum of series T+14+21+.....
or 45-2r=8 We know that to 17th term is:
or Sr-2p= 3 A2G (a) 1071 (b) 971
i (c) 1171 (d) 1271
. o dind=) [Dec. 2021]
) 2‘;'4' P Solution : (a)
o A-P-1a-=0 §=7+14+21...t0 17 terms
o r-2)@2r-nH=0 Foo =71 +2+3....t0 |7 term:
<. Minimum value of x* + 7 15 2 At e Ez)
T 3 X 17(17+41)
| Q.75 If the sum and products of three =7 L1
From (2)ar=8 2 numbers in G.P. are 7 and 8 respec- 2
i e 4 tively, then 4th term of the series is [ 1+2+3+....10 nterms]
al=8=a= - !
(@) 6 (b 4 b
2

e st b Lo DU e e L e el
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Q.77. The sum of first n terms of an AP
is 3n + Sn. The series is:

(a) B,14,20,26.......
(#) B,22,42,68,.....
(c) 22,68, 114,......
(eh 8, 14,28, 44,......
[Dec. 2021]
Solution : {a)
* 8, =3n+5n
S, =3x1"+5x|=8
8,=3x2+5x%x2=22
5, m3x3+5x1=42
GBC
(A)
8, = 8 (True)
S, =84 14 =22 (True)
S,=8+ 14 + 20 = 42 (True)
. @ is correct.
Details
a={ =8 =3x|*+5x|=8

S,=31x245x3=77

SEQUENCE & SERIES

(a) 9 ®) 6 40, In a geometric progression, the
€) 7 (d) 8 ond term is 12 and the sixth term is
IDec. 203, |92, Find the 117 term.
Solution : (a) (@) 3,072 (b) 1,536
1 12,288 (d) 6,144
N e (c}
Ssotortyttor<0998 [Fune 2022]

=L - 27 <0995
1-Y2 %

...... (2)
=l—2lx'<o.9qs Eqn. (2) - (1); We get
or I—{}.998€‘IT

>
or 000222
Caleulator Trick
Press 2 + button = button 9 times GymAT = ar
=0.00195 _-.-ar’.r‘
(Makes True) =192 = 2* (From (2))
Ln=9

= 6144
. (d} is correct
()81, The first and last terms of an

Q.79. If the nth term of the arithmetic
progression 9,7, 5. is same as thenth

cd=d=8-28=22-2x8=6 i | sph] =
B — 28, =22 8§=6 term 9!‘the arithmetic progression 15, B - {hinetlc progrossion arc's and 505, o ritl=5
b T e 12,9 ... then n will be . Sum of the terms is 45,955, The num. | Or:r'=35-1 =4 =2
“B+n-0)6=8+6n-6=~6n+2 (a) 7 ) 9 ber of terms is or, (P =2
Ct=6x1+2=§ (c) 15 () 11 (a) 99 (h) 100 oE2=2 Ar=af2
t,=6%2+2=14 [June 2022/ (e} 101 (d) 102 (@) is correct.
L=6x3+2=20 Solatlon : t of I* AP =1 of 2" AP . s Q.83. If pth term of an AP is q and its
So.(a) is C p Solution : Let No_ of terms = n.
S0(a) is Cotrect. SO+ (n=1)(=2) = 15+ (n-1) (-3} gth term is p, then what will be the
Q.78. The largest value of n for | or: 9-2n+2 = 15-3n43 5= : (a+0) = 45,955 value of (p + g)th term?
1:.3 = ™ <
which 3 + 25+ z*i <0.998 s £ran-2n =841 Wiene & T 4aceh) @0 (@il
orn=7 I last tetiiic (c) prg-1 ) Aptg-1)
T (4} is correct 4 [Dec. 2022]
5 (5 +905) = 45955
M
|
11.28 SEQUENCE & SERIES SEQUENCE & SERIES 1129
Solution: Derail © Ao =a'x"
J ! P B 25,555-75 +1=5097 clearly 3 q P’ }
Let f, = a and common difference = 4 d 5 (P = ax? x ax (True)
EPRATA T Where a = 1st term = =l xx e - (b) is correct.
i p-q -4-7) 1= last term
= 1
(b} is correct. |
Tricks :
o Q.86. 179th and 19th term of an Arith.
Lo "Lt @rg-pd metic Progression are 35 and 75
=g+l respectively, then its 20th term is:
=qa-9=0 (a) 78 () 79
. (&) is correct. (c) 80 (@ 8l
(Q.84. In a G P, 5th term is 27 and 8th [June 2023 |

term is 729. Find its 11th term.

(@) 729 (b) 6,561
e} 2,187 (d) 19,683
[Dec. 2022

Solution: Lett =aand cxr=r
ity ar 2

onr=27=%

2
Lot =axP=T19% 3P =729 x 27

= 19,683.

2 {d) is correct.

(.85, How many number between 74
and 25,556 are divisible by §7

() 5090 (b) 5097
{c) 5095 (d) 5075
[une 2023

Solution: Series
§=T75+80+85+ ... +25555
Total No. of Nos. divisible by 5

Solution: Tricks

Common difference

Ly=t,+ed=T75+4=T9
(b} is correct.

Q.87. If 4th, Tth and 10th terms of a 4
Geometric Progression are p, q and r,
respectively then:

Solution: Lett, =aand cr=x

SEQUENCE & SERIES

11.27

o % % -;{% - 45955

or 455n = 45955

fn=an? = (0]
onn 455

(€) is correct.
1).82. The sum of first eight terms of
geometric progression is five times the
sum of the first four terms. The com-
maon ratio is

(@) V2 ) 3
) 4 @2
{June 2022]

Solution : Given
Sum of |st 8 terms
= 5 (sum of Ist 4 terms)

tor-1 -1
or; =1 = 5 (r'-1)
of; (M) =17 = 5(r'-1}
of; (F=1). (H+1)= 5 (r-1)

LgAu-A,_75-35
19-5 10

40

e

(a) pi=giir
(B) pP=qr

(c) ¢'=pr

(d) pgrtpg+1=0

L=ax!=p
L=axt=q

iy
Im-—ax =




—

i
|
|
|

12.2 SETS, FUNCTION AND RELATION

.4, For any two sets A and B,
An(A"UB)= . where A’
represent the compliment of the set A

@ AnB by aum
) AUl {d) None of these
[Dec. 2010)

Solution : Tricks : Take an example and
then decide the answer
LetU=10,1,2,3,4,5)
A=10,1,2,3}

B={2.3.4.5)

HwAl=u=A

= {45}

A'UB =[4.5)wi234.5)

={2,34.5)

LANA VB

={01.2311(2,3,4.5)

={23)

=Ar R

2 (&) is correct

IInd method = (A AU (AN B)=
rANB)=ANB

QS Hf:R—+R,[flx)=x+1,
g:R— R g(x)=x* +1 then fog(-2)

equals to
(a) & (b) §
{cy -2 {d) MNone
[Dec. 2010]

Solution : (g) - fix)=x+1

X = 2P+l = g(- =22 +1=5
fog (-2) = f{g(-2)} = f(5)
=5+1=6
.. (a) is correct

Q.6. If A = B, then following is true

(@) AnB=B () AuB=B
(c) AnB=A"  (d) ArB
) [Dec. 2010y

Solution : (h)
Q.7 Iff(x-1)= x* —4x + 8, then f(x +1)=
(@) x*48 (B) x*+7

(€) x*+4 (d) ' —4x

[Dec. 2010

Solution : (c); fix-1)= 2 —gx+8
= (=141 -4 (x-1+1)+8
S+
= (xal4D?-4x 1+ 1) +8
=(x+2)’ -4 (x+2)+8
= 1 +dx+4-dx-B+38 _
=x? + 4 §
- {€) is correct.

Q.8. There are 40 students, 30 of them

passed in English, 25 of them passed

in Maths and 15 of them passed in
both., Assuming that every Student
has passed atleast in one subject. How

many student’s passed in English only
but not in Maths.

{a) 15
(c) 10

(b) 20
() 25
[June 2001
Solution : (a) Total students = 40
n(E) =30 ; n(M) = 25
(EnM)=15
Mo, of sids. passed in English only

n(E) - n{E~M)

SETS,

RE

FUNCTION AND

EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED)

b rA={X:x1-3x+2-0]
p={x:X?-ax+12-0},
Then B-A is equal to
(o) {6} ®) i}
o) f.2) (d) f2.-6}
" Jdune 2010

ution ¢ (a2) =+ ~3x+2=0

BT -2z x42=0
W orx(x-2)-1(x-2)=0
or{x-2)(x-1)=0
- x=1:2
3

- A= {12}
And o2+ dx-12=0

-t

Ory? +6x-2x-12=0
orx(x+6)-2(x +0)=0
or(x F6)(x-2)=0

Q.2.I1F: A— Ris a real valued fune-
1
tion defined by fix) = then

(a) R vy R~{i}
(c) R-{} () RN
[Trere 2010 0f

Solution : (c)

fix) _l: is def_'med atall x 2R except
x=0

L A=R- {0}

= () is cotrect
Q.3 Intheset Nofall natural numbers
the relation R defined by a R b*ifand

only if, a divide b”, then the relation R
is:

(a} Partial order relation
(b) Equivalence relation

(e} Symmetric relation

LX=-6;2
L B={6:2) {d) None of these
s A » i
AB-A={6:2)-1{1:2} [Tune 2010]
= (-6} Solution : (@) It is transitive relation. e
. partial order relation
- {a) is correct
12.1
S ——
SETS, FUNCTION AND RELATION 12.3
=30-15=15 R 1
- {a) is comect Pl
Q9. 1A= {12,43},8 = {1,4,9} AND = [i-x 45
£ = {(24,(-24),(39),(-3,4)} -2
m,n*i“iadefmedas: BT s 1-x2

{a) One to one function from A into B
(b) One to one function from A onto B

(¢) Many to one function from A
onto B.

() Many to one function from A
into 8.
, [June 2011]
-.: églulinn B ]
A 7 B

g (c) is correct
k Q.10. If f(x)

'.=?“1:x=m #(x)= = Find fog ?
(@ x ®
X
I (d) 1=y
fJune 2011]
x

5 - b s :J' ..... S

Solution : (a) fog=f{g(x)} (m]

.~ (a) is correct
Qu11, f(x)=3+x,for—3< ¢ < pand 3-2x
for 0=<x=3, then value of f(2) will be
{a) -1 () 1
(e) 3 () 5
[Dec. 2011}
Solution: (a) is correct
=f(ix)=3+2x;when-3<x<0
=3-2x;whenD=x<3
fx=2)=3-25 2=-1
... 2 lies in 2nd condition
Q.12.1fA=(1,2,3,4,5),B=(24)and C
={1,3,5) then (A -C) xBis
(a) {22) 241421441 652)64)
® {1.200.4)(32)3.4162) (5.4}
© {22)@22 6065}

(@ {22)24)2) (34

[Dec. 2011)
Solution : () is correct
(A -CixB= {24} % {2,4} = {(2,2),
(2,4);:(4:2): 44}
Q.13. For amny two sets A and B the
set(ALIB) is Equal to (where' de-
notes compliment of the set)
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(a) B-A (b) A-B Q.15 On the set of lines, being Perpey,
(©) A-B {d) B-A" dicular is a

[Dec. 2011] {a) Reflexive (h) Symmetric ! i

Solution: (@) is correct (c) Transitive (d) None of these

gt et Solutien : {b) is correct o 2‘”3}

{AURY It is symmetric relation Because it x is
= A’ A(BY perpendicular to y

b Then y is also perpendicular to x )
L nE Q.16.The ralg:ot:thefunctlon f:N<y
ol N; ﬂx)=(—]) Jis

.14, The number of proper sub-set of (a) ﬁ)‘_l} (b) {!-_I}

the set {3,4,5,6,7} is () {|0} iy {]1(]’_”,

(a) 32 [ [Tune 2012f

“e) 30 {ey 25 ° Solution : (4) is correct

[June 2012} | - flx)=0-1)""

Solution : () No. of proper sub-sets | Ifx = odd No.

et fix)=1

=¥-1=3 It x = 0; even No.

fix) =-1
- Range={1.-1}
Domain = {any real No.}

Q.17. For agroup of 200 persons, ﬂ}l}anintereutedin music, 70 in photography

and 40 in swimming, Further more 40 are interested in both music and

photography, 30 in both music and swimming, 20 in photography and swim-
ming and 10 in all the three. How many are interested in photography but not
in music and swimming 7

(a) 30 (b 15 (c) 25 (d) 20
[Dee. 2002]
Solution : () is correct
Let A = No. of persons interested in Music
B = No. of persons interested in photography
C = No. of persons interested in Swimming
n(A) = 100; n(B)Y= 70 ; n(C) = 40;

n{AmB)=40;n(ANC)=30;

12.6 SETS, FUNCTION AND RELATION

*7

(b} Symmetric
() Equivalence
[Tune 2013]

(a) Reflexive

{¢) Transitive

Reflexive Relation.
xRa(x;x)eR
Here (1, 1), (2, 2),(3, 3)eR

Solution : (a) is correct. So; It is Reflexive

.23, OF the 200 candidates who were interviewed for a position at call centey,
100 hiad a two wheeler, 70 had a credit card and 140 had a mobile phone 40 of
them had both a two wheeler and a eredit card, 30 had both a eredit eard ang
maohile phone, 60 had both a two wheeler and a mobile phone and 10 had
all the three. How many candidates had none of them ?
{a} O {b) 20
(e} 10 (dy 18
[Dec. 2013
Solution : (¢) is cormect
Let n{A) = No. of Candidates having two whecler
n{B} = No. of candidates having credit cards
n{C) = No, of candidates having mobile phone.
Given
n{A) = 100 ; n{B) = 70 ; n(c) = 140
mANE) =40, B C)=30 nlCrA)=60nANBNC) =10
Sonf AU BLC) = 100470+ 140 - 4030~ 60+10 =190

' No. of candidates having none = 200 -190 =
25 {a) x () a
Q24,1 T(x) = ——"then £(5) i il
(a) 0 b 1 [Dec. 2013]
{c) 10 (d) Undefined Solution : (a) is correct

[Dec. 2013] _![ft.u}=-f{u " ]u.,}
Solution : () is correct ;

i s
= u—#{.r:—.t"}"lr
, J

= L= f =l kwz

2 Undefined

i
Q.25. f(x)=(a—x")",a>0andn
is positive integer then f [f(x)]=

& 35

anC) =20:n(AnBnC)=10.

_10-40-20+ 10

=20
.18 ff:R—=R is a function, de-

jhﬂ the value of g(x) is equal to

1 1
@ 10x-7 = © Tox+7
) x+7 x=T
© 10 D T
] [Dec. 2012]

tion () is correct
= f{x)=10x-7
or 10x=y+7

i 10
(0.19. The No. of elements in range of
~constant function is

[: (@) One (h) Zero
{€y Infinite (d) WNone
Dec. 2012

Solution : (a) is correct
Let fix) = ¢ (where ¢ = constant)

A g B

v

Domain = {x/xeR}

od by f(x) = 10%-7, if g(x) = £ ' (x} fix)=

SETS, FUNCTION AND RELATION 12:§

,-,(Brw\ ~C')y=n(B)- n(BhA}—uanCHnmmBmC)

.20, If f{x) = x+2, g(x) = 7* then go
(a) Txs27r  (B) 772
() (1*)+2 (d) none
[June 2013]

Solution : f[x.} =X+2, gi) =7+
gof (x) =glfix)} =glx + 2} =T
o (B) is correct
([ 2x
L1+ x’)

Q.zl.lfr(x}=lug[:—f—:)
(a) flx) by 2 1x)
(e) 3 M%) @ -fix)
[Tune 2013]
Solution :

iy 4 45
by f[mj=1ug ;_L‘I'.S..

2
1+x*
% ID“[I+x’+2:J
i WL
=ik El+x} k)g[px]

- th:g( ) 2f(x)

. (b) is correct
Q.22. If A = {1,2,3} then the relation
R={(1,1),(2,3),(2,2), (3,3),(1,2)} on
A ls:

Range = fe}

o_ﬁ_]nn class of 50 students 35 opted
for maths, 37 opted for commerce.
The numberol'snrhstndenlwhnoptgd
for poth maths and commerce is

L (@ 13 (h) 15
.[c} 2 {d) 28
[Tune 2014)
: golution : (¢} is correct
(M) =No.ofstudents opted for Maths

{ 0(C) = No. of Student opted for Com-
“merce = 37

. 505 (M = C) =50
L M AC)=35+37-50=22
).27. The range of the relation {(1, 1)
(2,0)(3,0) (4,0) (0,0)} is
N (1,2.3.4,0)
(b} (0
(2] (1,2,3,4)
*{d) None
[Jurne 2014]
~ Solution : (b) is correct
Range ~ {0}
Q28.1fA={1,2,3) and B= (4,6, 7}
~ thenthe relation R={(2,4) 3, 6)} is

(a) A function
(B) A function from A to B
(c) Both (a) and (b)
(d) Not a function
[une 2014]
Solution ; (d) is correct.

Nofe:- 1 has no image

e -

SETS, FUNCTION AND RELATION 1.7

0Q.29. A =(2,3), B=(4, 5), C=(5, 6) then
Ax(BnC)
(@) [(5,2),(5,3)] (B) [(2,5)(3,5)]
(e} [(2,4),(5,3)] (d) [(3.5).(2,6)]
[Dec. 2014)
Solution : (b) is correct
B C={45}n{56} =5}
SAX(BNC) = (23] x{5)
={(25: (3.5}

Q.30. If a relation § = ((1,1), (2.2),
(1,2), (2,1)) is symmetric and

(a) Reflexive but not transitive
() Reflexive as well as transitive
(¢) Transitive but not reflexive
(d) Meither transitive nor reflexive
[Dec. 2014f
Solution : If § = {1,2,3} then

Then relation {(1,1); (2.2); (1,2); (2,1)}
is symmetric and transitive but not Re-
flexive.

(b) is correct
Q.31 If
e OF fix/y)
)= 2 0o =
(a) xly (B) yix
(c) -nly (d) -y/x
[Dec. 2014]
Solution : fix) = o
x/ FA
1) (2 i
s Xf -] X=%
A I . ¥

—
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Q.32, Let N be the set of all Nataral
number ; E be the set of all even natu-
ral numbers then the function

f: N— E defined as fix) =2x ;
'] vxe Nis:
L] (a) One-one into

{b) One-one onto

{¢) Many-one into

— .

{d) Many-one onto

[Dec. 2014
f ! Solution : () is correct
1 N=(1.23,......;n}
E={2406.. ... 2n}
N [
Vot

Clearly it is one-one onto mapping

ANDRELATION

SETS, FUNCTION
(.33, Which of these is a fllncﬁ‘n
from A —B; A= {xy,z}; B={l,h,c,|“

(@) {{x.a) (x.b)(y.c)}

() f(xa) (b} (y.e) ()}

(e} {(x.a) (y,b) (zd)}

(d) {ax) (b} (cy)}

Dec. 2015

B ion : () 1s correct

n(f«C}=n(T)—n(CﬁT]=45'§a‘«

o B0+R(CAT) =100
Solution : (¢) is correct. L pCnT)=20%
_ 40X 55% = 44

) 6. 1f set A={m§ez,os:¢sm}
Q.34. f(x) = 2x+2, glx) = 7, fog(d) = »
(a) 100 #) 10
() 34 () MNone of these
[Dec. 2015)

< x is one digit prime number fand

Solution : (c) is correct

(B) SetA
f"“’.['r}" '”gfx” (c) Set B (d) SetC
=f) =242 [June 2016/

Jog(d)=2x4"+2=34
Q. 35, In a class of 80 students, 35%
play only cricket, 45% only Tennis.
How many play Cricket?

() 86 (b) 54
(€) 36 (d) 44
[Dec. 2015]

A ={2,4,6.810}
= B={2357}
B C-{16912}
Ar(BAC)
=An(BnC)=g
No Common element in all 3 sets.
Q.37. The domain (D) and range (R) of
the fanction
fx)=2-[rs1 is
(a} D = Real numbers, R=(2, )
(b} D = Integers, R = (0, 2)

AND RELATION

given (C=T)=n(C)=n(CNT)=35%

pCUT)=nC)+n(T)—n(CNT) =100
or; 35+n(CNT)+ 4540 CAT)—n(CAT) =100

(€ =35+n(CNT)=35+20=55%

(e} 2= Integers, R =(- o, )
(d) D = Real numbers, R = (-, 2)
[Sune 2016]
Solution : (d) is correct.
let y=fixp=2-|x+]
For any real values of x ; f(x) is
defined.
. Domain = D Real numbers
‘Minimum value of|x+1] is Zero
. Maximum value of Range
=2-0=2
. Range =-m< p=l
= (= ;2]

0.38. Let A be the set of the squares of
natural numbers and xe A,ye A,
Then .

(a) x+yeA

12.10

Solution : {d) is correct.

A =1{x/xis the squares of natural Nos.}
= 4,4.9,16,25,...c}

Tricks: then Go by Choices
let x=ky=4sA.
s oxty=l+d=5g A,
x=y=l-d=-3g A

i:l,g A
| )
But sy =1xd4=4de A.
~ (d} is correct.
(3.39, The number of sub-sels formed
from the letters of the word

“ALLAHABAD”.
(a) 128 (b) 16
Al {c) 32 (d) None
1 [June 2016]

Solution : (¢) is correct.

[ Let X =
ALLAHABAD}

={ALH,B,D}
MNo. of sub-sets = 2°= 32

{Letters of word

QA0 IEf (%)= 100 x then f~'(x)=

x [
@ oo ® Jo0x
l (7 .
(] m (d) None of these

[une 2016
Solution : (a) is cormect.
Let y = f{x)= 100x

P L Loy %
x mn,So.f (x)

100

SETS, FUNCTION AND RELATION

Q4. f:R—>R is defined b)‘l
T(x)=2" then fis

(z) Ome - one and onto

(b} One - one and into

]:: '_1_:[|—1+xjx_(l;xl

1—x 1

[}

() Many to one

(d) One to many
. [June Zﬁ}gfl

Solution : (h) is correct.

Q.42 In a class, 80 students speay

x
s, Option (b) is correct
. A The Range of the function [ is

) ;del'llﬂi by fl .\’] =5 _11‘_ is

Hindi, 60 students speak English ang [ ;:0'. < f_’ll
40 students speak both Hindi and Fp. TR
glish then the number of students _rr ks _,J
the class is h ‘I S
(@) 100 by 120 _r\_ g I,}
(c) 140 (d) 180 1
[Tune 2017 ghie, —1| okl |_}

P

2
[Hune 2017]

=f ()

Solution : Let H = Students speak Himj{’.
E = Students speak English

3 X

Solution : Let ¥ =———
3 s X-2

of, yr'+2y=ax

Given

n(H) =80 ;n(E)=60

and n{HNE)=40
n(HUE)=n(H)+n(E)-n(HE)

= 80 + 60 - 40 = 100,

.. Option (a) is correct

oryxt —x+2y=0

Itis a quadratic equation in terms of'x,
-~ Diseriminant = D= g2 _ 45
=(-1y -4.3.2y=1-8y"

To be Real solutions ;

Dz0=1-8y"20

g I
Q3. 10f(1)="7" andgln) =5
then fog(x)= s

(a) x=1 (h) x
{e) 1-x ) -x o lz8y* =8y’ <1
{dune 2007) |
or; v
Solution : fog(x) = flg(x)] = 8

g0-1 1

gl(x)

or —:‘-Elpé_fzyzfz

4-..'

2
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(b) x-yeA
(c) v& A (d) sy e A
[June 2016]
12.11

'-'U‘B‘2=J=3'}'=_‘tf
Kbt o TR

.. (c) is correct.
Q.45. In a class of 35 students, 16
students play football and 24 students
play ericket. Assume that each one
play atleast one game, then number of
students who play both the games is

(a) § ®) 11
() 12 () 17

[June 20107
Solution : n(F~C) = n(F) + n(C)

-m(FsC)
=16+24-35=5
option (a) is correct.

gL
Q.46. If f{-’a’]—x+z—thcn
1 :
_-"[f{— ]Jz :
£
2x+3 A 2x 45
@ Z+s ® ez
. 3_r+2_ Sx+2
© Sx+3 @ 2x+3

[Dec. 2017}
Saolution : {c)

1 4+l 1+x %
e o e e 0
f(x) Y42 X T2

I+x
I+2x

Hohiz ,f[f [;I H = f[_:;_ ]
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I+x Ix+2

J4de 142x
= (1+x) 2 Sx+3
1+2x 1+2x
Jx+2
T

QAT If A ={g,{9}] then the Power
Setof A is

(@) {9].(0}
& [g.10].11¢)).A)
{c) A
(d) {A}[¢)
fdune 2018f
Solution : (b)

A={o:{o:
~PAY={{ }:{od: {o}}:{o: {o}} |
={o:{o}: {{e}: al}

QA8 IfA={x/x=3"-2n-1,where
neN},

B={x/x=4(n - 1), where nc N }.
Then

(@) AcB

c) A=B

(b) Bc A
(d) None

[June 2018f
Selution : (a)

Puttingn =1, 2, 3,........ L we get
A ={.1'..fx:}" —21:—]}
= {0:4:20...}

B={x/x=4(n-1)}

= {0;4;8;12;16;20;...}
Clearly: AcB

L]
Q.49. The range ofthe function ;,"—:u_ﬁ

is:
(@) (0,00)

1
03 I:O- 5:|

(€) (-2a,0)[2,)
1
0.~
@ (03]

Solution : (b)

[June 2018

P
Lat ¥ =%
X +1

or yx' + y=1x*

|ciz: 2

Ly ky=i= -zt =0

It is a Quadratic Eqn. in terms of Z_for
real solns.

D=k -dgc= (—I)"' ~d. vy

=1-4y

Dz0

of; [~dy' 0= 1 24y’

or; 4y* <1

or ¥ S [f 1‘:'——:’\'11
Wi

1

2

I I .
FromQts. | 0, 2J[-_‘ yisalways posi-

| tive]
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f2)=2x2=4
fB)=2x3=6
So;

50, Let N be the set of all natural
O;,mmm: E be the set of all even
:ﬂwrai numbers then the function;

(a) (Ine-one-into
() Many-one-into
(c} (One=one-onto

() Many-one-onto

[May 2018}

- solution : {c}
o N = set of Natural Numbers
ot e A A B
fix} =2x;VXe N
o f(1)=2x1=2

Clearly ; It is one-one and onto
mapping.

28 ':,'Q.SI. In a town of 20,000 families it was found that 40% familics buy
- pewspaper. A, 20% families buy newspaper B and 10% families buy news paper

C. 5% families buy Aand B, 3% buy B and C and 4% buy Aand C if 2% families
‘buy all the three newspapers, then the number of families which buy A only
L

(@) 6600 (d) 600

[May 2018 |

(b)) 6300 (e} 5600
'

Solution : ()

Given that
n(A)=40% ; n(B)=20%
n(C)= 10% ; n(A~B)=5%

12.14
a(BNC)=3% ; n(CrA)=4%
n(An BNC)=2%
n(AmﬁnE):OnIyA

SETS, FUNCTION AND RELATION

= n{A)-n(AnB)-n(ANC)+n(AnBAC)

=40-5-4+2=33%

= 20000 x 33%

= 6600.
().52. The numbers of proper sub-sets
of the set {3,4,5,6,7}is:

(a) 32 (&) 31
(c) 30 (d) 25
[May 2018/
Solution : (F)
Formula
Mo. of proper sub-sets = 2" - |
= 2-1=3l

Q.53.A0s{1,2,3,4) and Bis {1,4,9,16,25}
if a function f is defined from set A to

B where f(x) = x” then the range of f

is: 3

(a) {1,234} (b)) 11.4.9,16}

(¢) 11,49,16,25} (d) MNone of these
[Nov. 2018]

Solution : (#)

wf ()=

A Fix) B

1
4
9
1

- =
*

. Range= {1,4,9, 16}

Q54. If A =112} and B = {3, 4}
Determine the number of relationg
from A and B :
(@) 3
(€3

(b) 16
(d) 6
[Nov. 2018
Solution : (b)
No. of Relations — y"A<E)
=20 =16

Q.55.1f A={1,2,3,4,5,6,7) and B=2,
4,6,8). Cardinal number of A - B is;

(@) 4 (b) 3
{© 9 (d 7
[Nov. 2018
Solution :
A=B={1.234567}-{24,6,8
= {1.3.5,7}
~n(A-By=4

(1) 1s correct.
().56. Identify the function from the
following:
(ay {(1,0), (1,2), (1,30} -
By {(1,1),(2,1),42.3)}

SETS, FUNCTION AND RELATION 12.15

@ 1(12)2.2),(3.2),4.2))

) None of these {A_B)UC‘:”:G'-‘)IUIZ'.G:R]
t i b

={2:6;8;9}
(&) is correct.
Q.58.A=1{1,2,3,4.... 10} a relation

oA R=([(xy)x+y=10,x¢ A, Y
€ A,

X z Y} then domain of R is
(@) {1,2,3,4,5)
by 10,3,5,7.9)
(c) {1,2,4,5,6,7}

[Nov. 2018)
splution : (¢)
Go by choices

{a)

(d) None
[June 2019f
| Solution : (a)
| ) Given;A={1,2,3, ........; 10}
‘ R =y of X% y="10";

XeAiYeAixzyl

= R=(5:5);(6:4) ;(7;3);
8;2);09:1)

= R'=(G:5);(4:6) ;03;7;
(2:8);(1;9)

. Domainof R'=(5;4;3;2; 1)
Q.59 The no. of sub-sets of the set {3,

]

wig 3 3

Q57.10A={1,2,3,4,5,6,7.8,9);

’ 4,5 is:

B=1{1,3,4,5,7,8); C={2,6,8) (@) 4 ® 8

Then find (A - B)UC () 16 (d) 32

(a) 12,6} (5) {2,6.8) [June 2019]

Solution : (h)

No. of sub-sets = 2" =2* = 8,

Q.60 I f(x) = and g(¥) = /¢ then
(a) gof(3)=13

(B) go fi-3)=9

() 12,6,8,9) (d) None

[Tune 2019f
Solution ; (¢)
A-B=A-{AnE)
= 11,2,3,4,5.6,7, 8,9
1,3,4,5,7,8}
2,6,9)
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(€) gof19)=3
(d) gofi-9)=3

[June 2019
Solution : (a)

c fl)=x":gl)=x
oo f(x)= g {r (0}

=
Jrl)=+x
=x

e f(3)=3

.~ (a) is correct.

Q6L ITA= {a,b,c,d}; B={p,q.rs}
which of the following relation is a
function from A to B

(@) R, = {(a, p) (b, q), (¢, 8)}
by R, = {(p.a).(b, 1), (d, s}}
() R, = {(b, p). (c. 5), (b, 1)}
(d) R, = {(a, p). (b, ), (<, q) (d, 8)}
[Fune 2019)
Solution : ()
GBC

{a} All have one and only one solution of
Ain Bexceptdie d has no solution

.~ R, is a function or mapping from A,
B.

Q62. f(x)=f(x-1)+f(x-2)i

£L(0)=0,f(1)=Lx=234,....,
then what is £ (T)
(a) & (B) 13
() 3 (d) 3
[Dec. 2019)

Solution : (b)
F2)=F@-1)+£(2-2)
= _f{l)+f{ﬂ]=i+0=l
F@)=f03-1)+7(3-2)
- F@)+F()=1+1=2
fld)=r(a=1)+f(4-2)=F(3)+ £ (2)
=2+1=3
F(5)=F(4)+ 1 (3)=3+2=5
£(6)=£(5)+ £ (4)=5+3=8
F(T)=f(6)+ f(5)=8+5=13.
Q.63. f(x)=2x"+1 then whatis

inB

=5 Clearly R, is not Function.

Similarly (b) & () are not functions or
mappings.

I '(X) options
() 5(1—|]":

g 13

(b 2 -
"...1 112

(e [—2“]

{d) None of these

[Dec. 2019

-
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golution : (5)
Let y= fx)=2x"+1
or; 220 =y-1

y-1

2

or X :[ “;_1 T

.f"(.r)=[%l-r

[Replacing y by x]
(0.64. Twao finite sets respectively have
x and y number of elements. The total
pumber of subsets of the first is 56
more than the total no. of subsets of
the second. The values of x, y are re-

spectively.

A
o

{a) 4and 2 (b) 6and3
{c) 2and 4 (el) 3and 6
[Dec. 2020

Solution : (k) Tricks :- Go By Cholces
(GBC)
Total No. of Subsets = 2°
(@) 2'-2=16-4=12#56
2 (@) is in correct.
(B) 2% -2 =56
=20.2=64-8=56
(B) is correct
.65, The number of items in the set A
iS40 in the Set Bis 32; in the Set Cis 50;
inboth A and B is 4; in both A and C
is 5; in both B and C is 7; in all the set
is 2, How many are in only one set?

12.18

.67, The inverse function /() of £(»)
=3y i5 e

(a) 113y
(c) -3y

(b) yi3
d) Uy

[Dec. 20201
Solution : (&) Letx = fiy) =3y

Y-

| =

S fe= % (" Replace x
by »)
() is correct.

0).68. The set of cubes of natural num-
ber is

{a) Null set {b) A finite set
(¢) An infinite set(d) Singleton Set
[Jan. 2021}

Solution : Let A = Set of cubes of natu-
ral Numbers

=11 2,3
n{A)=o

.~ (@) is correct

Q.69. In the set of all straight lines on
a plane which of the following is Not
‘TRUE*?

(a) Paralle] to an equivalence relation

(h) Perpendicular to is a symmetric
relation

(¢) Perpendicular to is an equivalence
relation

(d) Parallel to a reflexive relation
[Jan. 2021}
Solution : (c) is correct

SETS, FUNCTION AND RELATION

Q.70. Let F : R R be defined by

2x for x=>3
3

fx)=<¢x* for 1<x=3

Ix for xsl
The value of f{-1) + f{2) + (4) is
(a) 9 (b 14
© 5 (d) 6
[Tan. 2021}

Solution : (¢} is correct

Let R =being a relation of perpendicular
Reflexive Relation

Let x be a straight linc on a plane.

xR x1.e.x is perpendicular to itselfis not
e,

Hence R is not Equivalence.
(c) is correct.
Q.71. Let U be the universal set, A and

B are the subsets of U. If n{U) = 650,
n(A) = 310, n(A~B). = 95 and n(B) =

190, then n(A~B) is cqual to

( A and B are the complement of A and

B, respectively)
(a) 400 (b) 200
() 300 () 245
FTuly 2021f
Solution :

“ n(AnB) =n(AuB)Y
= i -nAuBy=7? (R0
Now
nlA W B) =n(A) + n(B) - n(A 1 B)
= 310+ 190 =95 =405

(a) 65
(c) 96

(5) 110
(d) 84

fDec. 2028]
Solution = Solution ().

Given
n(A)=40
n(B)=32
n{C)=50
n{AnB)=4
n(AnC)=5
n(BRC)=T
andm(AnBnC)=2
No. of items in only one set.
=only A +only B+only C
=(40-2-2-D+(32-2-2-5)
+(50-3-2-5)
=43+ 23+ 40 =96
.66, The set of cubes of natural num-
bers is
{a) Mull set
(b) Finite set
() Infinite set
{c) A finite set of three numbers
[Dec. 2020/

Solution ; () is correct.
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from (1) e 2s it
£ e 2y d) -1
n(ANE) =niv)-nA UB) (€) () oo A
= 650 - 405 =245 Solution : (¢) is correct
(el) 15 COFTRCT,
x=2
Q.72. The range of the function f Het y =)= x—3
or xy-ly=x-12
- -— 2 i
defined by flx) = 16 : H or x-x= 3y-2
¥ 14
(@) (-4, 0] () 1441 or A= 1y=dp=2
() [0, 4] (d) (4.4)
My 2021] | o 5= 3¥=2
Solution : (c) is correcl g
)= Je=2
Given flx) = J16—x" ; x—1
For Domain (16 — x%) should not be 1 1 e
negative. Now = fl(‘z‘) T
he l6=xt2 0 =1
or 16z x’ o o
Q.74 I f{x) = x*-1 and glx) = [2x + 3,
Hercex<d4orx=-4 then fog(3) - g of(-3) =
=-4sx54 (@) 71 (h) 61
+ Domain = [- 4, 4] (c) 41 () 51

For Range : fix) is maximum
ifx= 0==flx)=4
and fix) is minimum at x = + 4
e fix)=0.
Hence Range =0 < fix)< 4

= [0, 4]

Q73 LetA=R- {3} and B=R - {1},

Letf: A —» B defined by f(x) = ‘-‘-Ti
X —d

1
What is the value of (2) ol

[Tuly 20211
Solution : () is correct
Bl = 2x3+3=9
fi-3)= (=3)~1=8
.. fog(3) —g of(-3)
= f{e()}-g {fi-3)}

= 19) - g(8)
={F-1-=2=8+]|
= B0~ 19=6l]
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(3,75, Out of a group of 20 teachers in school, 10 teach Mathematics, 9 teach
Physics and 7 teach Chemistry, 4 teach Mathematics and Physics but none
teach both Mathematics and Chemistry, How many teach Chemistry and

Physics, how may teach only Physics?

{a) 2,3

Solution : (a)
Given niMUPLC) = 20;
n(m)=10; n(P)=9
nie) =7 (M) =4
n{MC) = 0 = n{MrPC)
2o n(MUPLC) = n(M) + nlP) + n(C)
—n{MP) — n{MC) = niPHC)
+ n(MmPHC)
or20=10+9+7 -4 -0 -x(let) +0
onx=22-20
=3
L nPAC)=2
only physics = n(I") = n{PC)
n(M~P)
=0-4_-2=3
2. () is correcl.
.76, If a is related to b if and only if
the difference in a and b is an even
integer. This relation is
{a) symmedric, reflexive but not tran-
sitive
{h) symmetric, transitive but not re-
flexive
(c) transitive, reflexive but nol sym-
metric
(e} equivalence relation
[Dec. 2021

() 3,2 (e

(d) 6.4

Dec, 2021)
g
1 1
Q >IJ

S
:
St
i

) 4,6

Lt

/"

T

Solution : ()
(i) ** a—a=0and 0 is an even integer,
= {a, a) <R (True)
5 Rois reflexive
(7)) 1fer — b= even inleger
= b a = Also even integer
It means
If{a -8 eR=(b-—a)eR.
2. The relation is symmetric
(i) Leta=1,4
(1,3) eR:(3.5), eR

l,e=5,

12.22 SETS, FUNCTION AND RELATION

Here (3,6)e R; (6, 12)e R

= (3, 12) & R (True)

~ R is Reflexive and Transitive
() is correct

Q.80. Two finite sets have m and n
clements, The total number of sub-
sets of the first set is 56 more than the
total number of sub-sets of the second

sel. The values of m and n are

No. of proper subsets of (A ~ B)
=]

=H-j=15

(b} is correct.

relation R = {{1, 1), (2, 2), (3, 3 (1,2),
(2, 3), (1, 3)}, Then R is:

{¢) Symmetric and transitive

(b) Reflexive but not transitive

{0) 6,3 8 7.6
@ 5.1 @ 8.7 (€) Reflexive but not symmetric
[ure 2022] () Neither symmetric nor transitive

Solution : Formula

Let A has n elements

- Total No. of sub-sets = 2»

Now Difference between No. of sub-
sets of both sets

=20

Go by choices

Let (a} is correct

830,292 =369

=64 = 8 = 56 (True)

2~ {a) i correct

Q8L IFA= {1,2,3,4,57,8,9) and B =
12, 4. 6,7, 9} then how many proper
subset of A~ B can be created.

(@) 16 ) 15

() 32 () 31

[Dec. 2022]

Solution: A = {1,2,3,4.5, 7,8, 93
B={24,679}
AnB={2,4,7,9 = nAB)=4

[Dec. 2022

Solution: Gives -
A={1,2,3}

Relation=R={(1,1),(2,2).(3,3),(1,2),
(2,3), (1, 3)}

Reflexive : (x, x) eR (True)
Symmetric : If (x, y) eR = {r,x) R
SIR(L, 2) eR but (2, 1) g R
Not symmetric.
(c) is correct,
1).83. The number of subjects of the
set {0, 1,2, 3} is:
{a) 2 (h) 4
(c) 8 {d) 16

[Dec. 2022}
Solution: Let A =1{0, 1,2, 3} bea set.
No. of Subsets = m(Power set of A)
=APA)=2"=2'=16
{4} is correct
Q.84. Given the relation R={(1,2),(2,
3)} on the set A = {1, 2, 3}, the mini-

Q.82. LetA={1,2,3} and consider the
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= (1--3) even integer

(3-5) also even integer
Then (1-5) also even integer
ie If(a, b) eR, (b, c) eR

== (a,¢) R

. R is Transitive relation.

Since R is Rellexive, Symmetric
and Transitive. So it is an Equiva-
lence relation.

! 1
QT M ulx)= 7" then u'(x) is :

1
(@) S b)) 1-x
1 B
(c) 1- T (d) i
[Dec. 2021f
Solation : (c)

]
Nety = u(x)= =—
2 B

L
or Yy =l=-x
1

orx=1-=
¥

Lot =1- -]—
X

g | e
Q.‘?S. If f(p) —l_p.ihenf is

@ 1 ® &1
p i
s @
[June 2022]

Solution : Let y = f(p) = ]T'p.

1
S l=p=—
¥
e e ol |
arp= y—
sofl(p)= E

P
(replace y by'p).
(b} is comeet.

Q.79 Let R = {(3, 3) (6, 6), (9, %) (12,
12), (6, 12), (3, 9%, (3, 12), (3, 6)} be a
relation on the set A = {3, 6,9, 12).
Then relation is

{a) an equivalence relation
(b) reflexive and transitive only
(¢} reflexive only
() reflexive and symmetric only
[June 2022]
Solution : Given that
A=13,6,9,12}

A relation R = [(3.3); (6,6) (9,9);
(12,12);(6,12); (3,9); (3,12); (3,60}

Reflexive Relation :
IfxRx=(x;x)e R

Then R is Reflexive

Here (3, 3); (6. 6); (9,9),(12,12) R
So R is Reflexive

Symmetric Relation
wif(x;y)€ Rthen(y,x Je R
Here (3,9)e Rbut(9,3)& R
So R is not Symmetric
Transitive Relation::

if(x;¥)€ Ri(v,2)€ R
Then(x:z)e R

SETS, FUNCTION AND RELATION 1223

mum number of ordered pairs which
when added to R make it equivalence
pelation is:

(@) 3 b 7
(c) 6 (d) 8

MNune 2023]
Solution:

AxA =1{1,2,3} = {1,2,3}

= {05 1L 2)(1,3)(2, 1),(2,2),

(2,3).08.1)(3,2),(3,3))

Minimum No. of ordered pairs added to
R to make it equivalence
=n(A*A)-n(R)
=9-2=7
(k) is correct.
Q.85. A survey shows that 74% of the
Canadian like grapes, whereas 68%
like bananas. What percentage of the
Canadians like both grapes and ba-
nanas, if everybody like either of two?

{a) 32% (b) 26%
(c) 6% (d) 42%

[Hune 2023]
Solution:

Let n (A) = 74% = Grapes

n (B) = 68% = Banana

and n (A v B)= 100%

LA B) =n(A)tn({B)-n{AuB)
=74+ 68— 100 =42%

. (d) is correct.

©.86. 1f R be a relation defined, on the

set of Natural numbers as “x Ry <> (x

- ¥)is divisible by 57 ¥ x, ¥ € N, then
the relation R is:

(a) Equivalence
(B) Anti-symmetric
() Symmetric but not transitive
(d) Symmetric but not reflexive
[June 20231
Solution: Given
xRy =5 (x - y) is divisible by 5
Letx—y=5m
where m = An integer
XRx = x—x+5m
=Dx5

Hence it is Reflexive.

Let xRy = x — p is divisible by 5.
Letx—y=35m
where m is an integer.
Sy—x=—(x-y
=~5m = 5 (-m)
Here -m is also an integer.
Hence y — x is also divisible by 5.

Transitive Relation:—

LetxBy = x-y=5m

- xRy is also Symmetric Relation,
and yRz =5 y-z = 5n
|

e y-zis also divisible by 5.

_4.‘
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SO, x—z=x-yiby—z
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Q88. If fix): ¥ - R is a function

T defined as flx) = 4x + 3, x € N, then
=5(m+n) Flix) is:
Here m.r nis al.so. an integer, (a) 4+ x+3
-z s also divisible by § 3
v xRy is also Transitive, x+3
sd Y : (b}
Hence x — y divisible by 5 is an equiva- 4
lence relation.
x—-3
. (@) is correct. ()7
Q-87. 144 =(a, b,c), B=(b, c, d) and €
e 3x+4
(@,dc)then (4-B)x (BN O)isequal | () ——
fo:
@ (D) [une 20237
Solution:

&) {(a, c), (a, o)}
(e} Hc, a), (d, a))

Letfix) =dx+3=y

(@) {{a. ), (a, d), (b, d)) ordr=y-3
Solution: Hiweitey i %3
A-B ={ab,c}-1{bcd) Replacing y by x. We get
- xX—3
Now B C = {b,¢, d} i fa, d, ¢} s~ = —4.
={c.d} & (£) is correct,
SHA-B)x(BAC)
= {a} = {e,d}
= {(a, c)}; {a, d}
= (B} is correct.

Limits
Meaning of x — ¢
1. Itis known thatall real numbers can be
plotied on a straight line and every point
on it, represents a real number. Let ¢
(zero or non-zero) be any real number.
Let it corresponds to the point A on the
line as shown below:
Left side of ¢ ¢ Right side ofc
X' —4 X
0 A
We can move to the point A, along the
line (X" 0X), from the lefl side of A as
well as from the right side of A.
2. To be definite, let ¢ = 1. Consider two
sequences of number:
() 0.9, 0.99, 0,999, 0.9999,. ..

1. Before defining this concept, let us
consider two examples. Let £ be any
function with domain and codomain=R.

(i) 1,1, LOL, 1001, 1.000],...
As one can easily see, the difference of |
from these numbers is becoming smaller
and smaller as we move niearer Lo 1; we
say that these numbers are approaching
(or tending to) | and we write this in
symbolsas x — I

3. It may further be noted that the
numerical difference between x and |
1€, b, - 1] can be made less than any pre-
assigned positive number, howsoever
small, when we keepmovingalong these
sequences of numbers.

4. Notation

If we reach to ¢ through the right side, we
shall write; x — ¢ +(orx — ¢+ 0)and

ifwe reach to ¢ through the left side, we
shall write: x — ¢-(or x — ¢-0).

i€, % takes values nearer and nearer to
1 from either side. We preparc the
following table:

right, f(x) approaches 6, i.e., the
difference, [I{x) - 6] can be made as small
as we please, by taking x sufficiently
close to 3,

13.2 CALCULUS
0.99 2499 001

0.999 2.999 0.001

1.0001 30001 0.0001

1.001 3.001 0.001

_Loolu'ng at the above table. we find that
as x goes on taking values nearer and
nearerto 1, the function. f{x), takes values

nearer and nearer (o 3. Thus, as x —

Hence, 6 is the limit of fix) as x tends to
3.

These illustrations lead us to define the
concept of limil as follows:

[ 2. Definition

(from the lefi or from the right), fix) | If there exists a finite real number /such

— 3. This means, we can bring fix) as
near to 3 as we please by taking x
sufficiently nearto 1, i.e., the difference,
Iftx) - 3| can be made as small as we
please, by taking x sufficiently nearer to

L. Insuch a case, we say that 3 is the limi
of f{x) as x tends 10 1.

Example 2:
2

Let flx)=2 _9(1#3]. Let x

x=3
approach 3 and we prepare the fol lowing
table:
X fix) [fx) - 6]
29 38 0.1
299 5.99 0.01
2.999 5.999 0.001
2.9999 5,9999 0.0001
3.0001 6.0001 0.0001
3.001 6.001 0.001
3.01 601 0.01
3.1 6.1 0.1

We observe from the table that as b
aproaches 3, from the left or from the

that the difference, [#ix) - I can be made
as srr_lall as we please, by taking x
suﬂiclenﬂyclosewc[bumotequﬂtoc).
then 1 is said to be the limit of fix) as x
fends foc., weshall express this insymbols
¢ | s
lim f(x) =1

or  f(x)—=1 s x 3¢

More precisely: Let f{x) be any finction
defined in a neighbourhood of €, nol
necessarily at e. Then fix) is said to tend
toalimitl (a finite real number) asx —s ¢,
if for every number & >{, there exists a
number § > () (depending upon & Jsuch-
that [fix) -1} < ¢ whenever0<fx-¢|<g .
3. ONE SIDE LIMITS

4. When x — ¢ from the left side (i.e.,
through values of x less than ¢) and f{x)
i5verycloseto/ :then wesay that [ isthe
Left Hand Limit (L.H.L.) of f{x) and
we shall'write it as:

lim f{x) =1,

5. When x — ¢ from the right side (i.e.,
Lhrm_lgh values of x greater than ¢} and
fix) is very close to 12: then we say that

12 is the right hand limit (RH.L.) of

fx) and we shall write it as:

“..‘R flx=1L.

Note: If the left hand and the right hand "iﬁ J(x) does not exist.
Jimits of f{x) as x ténds to ¢, both exit and
are equal then we say that limitof f{x) as

Example 1: Let ({x) = x + 2. Let us | x Six)=x+2 fix) - 3|
consider: x —» |, i.e., x approaches 1, | g g 29 0.1
13.1
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x - cexistsand MM gy = lim g0

=it

=lm £i2) © otherwise we say that

X=he

The caleulation of limits is based on the following results:

1. im0 g(x))=lim f(x) £ lim g(x).

2. Hmlkf (o)} = klim (%) where k is a scalar

3, lim(f(x).g () =lim £ (x).lim g(x).

lim f{x)
e (providedlimg(x) £ (),
lim. i

Iimﬂ'g =4
[ P g(x)

2 limZ = =log, ala=0)
0

3 lim L S I
K} X

4 lim[Hl] =e
e\ X
1

5 Iintg(l+.r}‘ =g

1
Fronle .
11 Ilmxdoesnotexisr.
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3 4 N
® -5 © 5 _ (d) None

T |

': ' {a)
‘ : fo |0

|

1

4 = () is corredt,

ind 22| = e0—coil” etc. form then these Soln.i- (a
Suppose we have (o find [0 g(x) 0w : . Friekss- 1 Hospetal Rule
Direct Substitution Method :- ; :Im Siled :'d;mr;::t;f“;m' ) r, TR

13 k. . & y F Hosj u AL S

ol If f. g are polynomial, Logarithmic or Tn:::- . I.'_r!? ; = [F Iz———l [—):|

Exponential function such that g(a) = 0.

Then provided fia) and g(a) are finite. Differentiate numerator and denominator withhrcspcct to x. ; we gel

If the Limits are in % or = form then

Type-1
b 2 =0 3.=r 3x1 3
ILLUSTRATION 1 L wewsel Hoppeal Bulc, serhing lim =lim =~ &
¥ steps |5t we put x = given limiting ol 2, e o
" valug and find the form, p i
+x+2 . ' 1 L

Evaluate hm T 0 - tim Q" —Tx+6 | |

: 11 1f the form is 5 then we differen- R e e ©
Solution

3 R 5 tiate numerator and denominator (a) 1/9 (b 9 (c) -119 {d) None
1im£_‘+x_+:=£:_i=§_ separately. Salin.i- {a) is cotrect
Eory o] 2+ 8 Il After deflerentiation ; we again put
ILLUSTRATION 2 the limit value then find the result. lim 2.1 "7""'6 (Form 91
Evaluate 32 b3 5 —lx+2 0

. 0 |
If the result is not equal to o or Using L Ho:.ptl.ul Rule; we get

(i) |i£l 3\1@1’?

E then this result is the answer, 2x2x=Tx140 i dx=T7
=1

im =lim
@ Tim* —-3x+2 =2 5x2x-11x1+0  ~210x-11
e x'+5 IV If we again get the result % form  4x3-7 1
Soljtian then we again differentiate numera- S 10x2-11 9
lim (5 + 797 = Pl tor and denominator separately and o i
(!'] "*"_(jx e then put the limit value we continue Bea Lims =S’ +2x+42 . s
@7)"e=3, o =1 g 420 —6x+3
cansds g this process untill not to get § 1
n 3 X+ 1'=3xi+2_ By - el N
(@) I;.r.'u' 45 17+5 =1 form. The found result is the @3 AR © 5 e
Tndeterminate Forim ANEWEL Soln.:- (b) is correct.
| After putting the limit value in the _x -1 X =527 +2x+2 0
. b T Ex-1 lim—=— isequalt \ li —
function; if we get the result| ™% sl equai to J‘THI’+ZK:—&I+3 (Form u)
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Using I’ Hospetal Rule ; we get (142x")~(1-2x7)

2 2
I —10x+2 3x1’—10x1+z 3-10+2 142x° +41-2x

i 3 4416 IxI+4x1-6 3+4-6 R SR
| e MOTVN, ’“xz(\lll+2xz+y‘l—2x’)
! 1

dx?

Type - 111 (Rationalisation Method)
I* Rationalise then put value.

] Hm" (\l{_+2x +\|"—2x}

et -
Ex-1 llllz‘r:Th is equal to ] "'_15,'5 z(\}"_'_zxz Jl ha)
o ® + © 2 (d) None R B

2 2 _JHO-I-Jl—O 2

Soln.:- (b) is correct =
~ Type -1V From ;

o b [fanng)
ol 0 ~ Working Rule
=Iim-“ll]+x_l Jl+x+1 (i) hrst of all simplify the given Erpression.
X 1+x+1 (i) Then divide each term of numerator and denominator by x*

Where x = In dependent variable.
m = maximum power of x,

2
i Ji+x) -12 L
= lim =
= elyl+x+1 ‘-’”xix_4'1+x+]i

=lim it

f oyl Ji4+x =1

By Y, ) 1
| Jl+ll+| 1+1 2

v -2

o AT

a
(iii) Then put expression of the form o = 03 where a = constant ; a = a positive

number

e
hen X —3ee or x——sai———30 k>0
Ans W xt i

lim 2x%+7x+5
Ex-1 —5——— is equal to { where [ is

Koo 4y’ +3x+1

Ex2 i is equal to

() 2 (by -2 e} 2 (d) Nome

I 1
{a) =% = (c) 2 (d) None
Soln.:- (a) is correct. | i 2 o & 2

Soln.:- (b) is correct.

lmufnzf —J1-2x KJ1+2;= -2

|
: | lim 2.
10 X Jl+212+\"1+1x' | e -iif;;;*—f- [Farmz}
X=yoo dx” +3x+ o2
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: 2x- . Tx i 5
A
"X —yee 4x* Ax |
T § - +
1 4 xs K
[Dividing each term of numerator and denominator by x? ]
5
B i oyt 3
lim X £ o
B e T T e SO
e gl
X b oo

"
2+0+40 _ 2
4+0+0 4

Iim I(]:' 2_' 32 "__-
Ex-2 iy e o | e

CALCULLS 13.9

lim =
(2" -2)(2°" +1)
1 —p e

px-3  Find :
1

1
ta) 1 )y = ex 1

M
5 (d) None

soln.i- () is correct.

TR T ) =
im 22 |porm =] =
a2 41 "

2
n ___’ml\”a T =3 lim l BT —ﬂ—l
T oono o 1 140
toa
1 I 1 2
(a 3 (&) 4 ) 32 (d) None Type - V Form (oo a]
Soln.:- (a) is correct. (i) First of all simplify the given expression.
lim {]:+2:+33+....,...,..+n: (i) Then rationalise the cxpression. Fors
n— sl _“J S (iii) Then take x ™" common and simplify it.
| (#v) Then put the lim. value as x — & ar ¥ — —es and find the answer.
_ lim Z’f _ lim a(r+D@n+1) lim ¢ —— -
n—yes 7 1= oo i 3 Ex-1 x_bm("x"']_"'rx} is
lim 2n*+3n+1 M (a) 0 (k) 1 (€ -1 {d) None
T — Form— :
tn oo Soln. (a) is correct.
lim: {9
lim 533 ], 2434 L .r-v}m("“' "‘H)
= i L d S
- o tim Jral-vx Jraledx
i L s
[Dividing each term of numerator and denominator by n?] . lim rdl—x - lim 1
=£+U+E=]_ o X=2eox+1+x x—ee LT Jx
6 3 A 1 L __| —0
;}w+l+3w G S
13.10 CALCULUS CALCULUS 13.11 |
lim f | lim 1Y
Ex-2 s _,m("llx +7x r-.:] - Ex-2  Find _r—fw[“? .
! 2y o] None
(a) 53 (b) 712 ) -1 {d) None (@ 0 (011 © £ e
goln.:- () is correct.
2
; L E +Tr—x) ) .
Soln.i- (b) is correet "_)”"a( o L K 1Y lim 6
i 1 Vxl+Te+x | ‘ l+— | = 14—
| x—rel X e X
_ lim 2 47x-x _ lim Tx |
2 Sx-deo g ! L
x +Tx+2 IJ(1+_?J‘:J+X ‘ e~ =¢" =1
1
lim Tx lim Tx Ex-3 The value of the limit when x tends o zeto of the expression (] 4 e 15
T x=ee 3 & X—3on -1
*TJ[\“'};)""‘ x[: 1L ‘ (a) ¢ (&) 0 e 1 (
x Spln.:- (a) is correct.
7 7 lim :
= — - 1 3
FI+0+1 2 | (l+n)k =e.
n—ee
Type - VI Form [1°] |
| 0
Formula : Type - VII Form {E}
lim i )' lim : '
XY =e = +mn) = i ix
@ x=0 i) x —)0( e s Formula b _g_—_] =1
b =0 x
lim 1) lim m = : G
1+—| =e ;i = = lim ™ -1
(#if) X-}w[ x} R e 1+ J:J e e e is
x>0 x
tim (1) (@ 0 ®) 3 R i tie
Ex-1 -)W(H} is Soln.:- (B) is correct.
” Trick
(a) e 1 (c) © {d) None i

Seln.:- (a) is cormect.

ri+%]'} =(e)’ =¢’

e

Use L' Hospetal Rule.

lim % -1 [ : 0]
——— | Form —
=0 x 0



13.12 CALCULUS
Differentiating numerator and denominater with respect to x ; we get

I g
M 30 ket adxis3

x=0 1

Im " +1
Ex-2 — . isevaluated to be
I—eg i
{a) O (b) -1 icy 1 {d) Nomne
Soln.:- (c) 15 correct.
lim ¢ + [
R ‘ Form — ]
X —roog' +2 L WJ
Using L' Hospetal rule ; we get

lim ¢'+0
x—yeee’ 40

|Differentiating numerator and denominator with respect to x]

lim
= 1=1.
X —3ea
Type - VIIT
Formula,

lim log (1+x) _ lim &

@O ys0 x @ v 50l (141
lim 1_g3_g£1_—3.\') i
ksl x=0 X -
(a) 1 (hy 3 (e) -3 ()} MNone

Soln.;- (b) is correct

i . x) i ;
lim log, (1+3x) lim l‘)—g'{l-+3—*lx3:]x3:3
x—=0 X x=0 3x

|

13.14 CALCULUS
I+x—~
xe? U logil + x). {Jl+ x+D
fim X 1

x> 0log+x) JTrx+]

1 1 1
=lx =l¥——===03
Fl +0+1 | oot M2
Type - 1X
Formula
lim g -1
——=log a
x—=ll x
L lim 3'—]
Ex-1 a0 is equal
(@) 10 log 3 (b) log e (c) log3 {ef) Mone
Seln. (¢} is correct,
lim S0
Ex-2 T = will be equal to
(a) log 15 (b) -log,15 (c) loge (d) None

Soln.:-

22|

lim 57-143"-1 lim |5 -1 3*—[“'J
x—10) x r ->ﬂl

=log, S+log, 3=log, 15

lim 10" —5°-2*+1]
Ex-3 R Y
x =0 X

{a) log2 +log s
(c) log,10

(B} Ing_z. Ingcﬁ
_ {d) None
Soln.:- (k) is correct

CALCULES

lim log(l—x) :
Ex-2 =0 x_ 15 eual to

(a) ! (b) -1
(c) cannot be determined (d) none

goln.:- (b) is correct

lim log(l-x) lim log[l+(- r)l
x—0 x Tx0 =3
=1x(=1) =1

lim log(l+ px)

Ex-3 s R is eual to

(a) % b p {c) 3

Soln.:- (@) 15 correct

lug{l*—PX] lim Iﬂ;(l_+_;:1x}
lim x=0 px
0 "—1 T lim o
x=0 5,;
] lx;
"'fﬁ;?‘?,’

lim Jl+x-1

Ex-4  The value of lim i T;g 0+x is

(a) 0.5 (b) 2 (c) 0.5

Soln.:- (a) is cormeet.

lim itr-1_ lim Ji+x-1 Ji+x+1
.t—)U]Qg(H-xJ A“!Ulug{l+1] m

CALCULUS

lim 10" — 5’ 27+1

x—=0 X
= lim (2x5)"—-5°-2"+1

x=0 x

lim 2'x5'-5'-2"+1
R0 1 Rt
alhim 55T =1(2" 1)

x=0 x

_ lim (2*=1)5* =1)

T x—0 xXx

=log, 2xlog 5
Type - X
(DifTerentiation by 1st principle method)
Formula

m fxth) = f(x) = =4

h—=0 h dx

Ex-1 Iffix} = ax* + bx + ¢ then

lim  fx+h)—f(x)
h --Jﬂ—h 15 eual to

(a) ax+b (B) ax +2b

Soln.:- (c) is cormect

(¢) 2ax+b

. lim flxt+hy=fx)

h—0 h rL)

= L G L B O S Tan B L O=Ta0k D,

ax

Ex-2 Iffix) =3x'+ 7x + 2 then
lim f(x+h)—f(x)
PRl ey g is equal to

{d) None

(d) Mone

(d) None

13.13

13.15




13.16 CALCULUS CALCULUS 13.17
15x% + 7 (b) 5x%+7 S5
:": l:" Tx+2 (d) Mone 5 . 'f(l‘] G08% Tk R,
() 15%% + Tx + -
Soln.:- (a) is correct, lim  3x41xl
= HH s e
lim _f()r+h}:_lf'[_£j__f,c“ Ex x—=0T7x-51x!
Th—0 h i
; 2 )=
=L (5 4 Tx42) = 530 4 Tx14 0= 155 47, @ 6
a (¢} Limit does not exist, (d) None
Type - X1 Soln.:- (€) is correct
For Two or more than tw functions) x4+ 3
:To WO (] _‘,ﬁx): x {—=2r_fx>ﬂ
ormula. Tx-5x
: : : - 1
lim lim lim | 5x—x 1 ifx<0
; ists if (x)= (x e
I_,”j[x)exls _r—>a+f ) X~ = Tx+5x .h _
f , lim 10 lim (2)=2
or RHL =LHL 4 “'FHL-_r——@[J _x_x_”}
i.e. Right hand limit = Left hand limit lim B
Ex-1  Evaluate limits of the function defined by LHL = 2 U—_ﬁ'xj = P E e E
[1+2° ; if0<x <1 , :
flx)= x Iim lim
i e e - x)# (x
2-x ;ifx>1 (_|“m.x_’0'_ﬂ ) x—}ﬂ"f }
lim £00 ;
atx=1. Then x)is im 2
¥ =1 [}f (X) does not exist
(a) 2 by 1 (c) doesnotexist (d) None x =3
Soln.:- (c) is correct. B e =D gt :
- - i !
lim  f(x) lim eyt fin | Ex-3 If fix) %r where x 22 hen i Zﬁx
_ o = )= =2
LA, =1 n<l x-]
3
lim x)  lim {a) 3 ® 3
RHL = f_ {2-x)=2=1=1 a 2
e K ! (e) 2 (/) Does not exist
lim Fix) lim . Soln.:- () is correct.
learly ~fix)= x
Clearly =1 " x—=]+
i CALCULUS CALCULUS 13.19

lim -1 A function g (x) is defined as follows.
LHL= _f(x)= (2x~1)=2x2-1=13 -1 A function g (x efi W
n—2 x—2

gt} =x when (t < x < |

lim lim (3 3 _7-xwhenx = [,
RHL = Jx)= ~X |==%x2=3 = :
n—s2 x—212 2 Js glx) continuous at x = 1. ?
lim lim {a) continuous (h) Discontinuous
x)= S=3 iy A
x—72 an () undefined at x = | (d) None
lim

160 e 5 Goln.:- (@) 1s correct
X) EXISts =
3 2 X151s

o glxd=x; when O<x<]
: =2—-x; when x21
CONTINUITY , glx=D=2-1=1,
| Conlinu.ily : = Something which goes on without interruption and without abrupg lim "
i changes is called Continuous, = 1* B = S Xim sl
| A function f{x) is said to be continuous at x = 3 lim lim
ifand only if t_)l_g(.¥)= [U}'_'
(1) fix) is defined at x = a i i
lim lim
_lim ()= lim £(x) Tt B LRI e T
| i X—a- x—a+ o g(x) is continuons at x =|
' o im f(x)= f(a) H2 ] I
(#er) i Ex-2 If }U']-:z——_r: when !‘u:J(t:3
10/} is not continuous at x = a. we say that it is discontinuous at x = a, 7 'E— 3 when ; =x=l
Notes:

1
i when r=
3

1
(i) The sum, difference ang product of two continuous functions is = 2

s 4 continuous
function. This property holds good for any finite number of fun

clions,
(if) The quotient of two continuous functions is a contin imcti i }
: : 5. i linuous function provided l iscuse the contiriiy i =—
the denominator is not equal to zero, Discuss the continuity of ffx) ar x= 9
| 2
(éii) Constant functions are continuous every where, L
. o . 3 : -= H e
(&v) _Polynomial functions are continuous every where, ). Fontimmoug 2
(¥) A rational function is continuous at al| points except at those points where the (B} discontinuous and defined at x = 1/2
denominator is zero,
- x . . " . I
(vi) F;xpune_mlnl and logarithmic functions are continuous at every point of their (€} discontinuous and undefined at x = —
respective domains, I £

(d) None of these

‘—IA




13.20 CALCULUS

Sohn.:- (b) is correct

(
f| x= 1= (defined)

I 1
T
lim lim (3 359

J_._y'[.l’}-“= ——x =t =i
S x= 312 2452

lim lim
= I[-!--—XJ:-J_I_=O_
Xy x—=42 33

RO e M lim
s .f{\-i—':J= L ,f(-ﬂ*_r_’% fix)

X =¥

Hence f{x} is discontinuous at x = E but defined at x = ;

Ex-3  Find the points of discontinuity of the function flx)=

(a) I
(e} {a)and (#) both

Soln.:- (¢) is correct,

(b) 2;
{d) None of these

For discontin uity of #%) ; denominaior should be equal Lo zero,
. X' =3x42=0
or X' =2x-x+2=0
or x(x=2)—1(x-2)=0
or (x=2)(x=-1)=0
R 4G
~ f(x) is discontinuous at x = 1 - 2

X

) =3
Ex-4  The function f(x)}== = is undefined at x
=

assigned to f{3) if f{x) is to be u'unli_nunuri atx=37
(a) 6 b -6
(€} cannot be decided (4) none

Seln.:- (a) is correct

= 3, what value must be

CALCULUS 13.21

-9

)= 2

A x=3

«- fix) is undefined at x =,

Lx=3=0

lim fiaj= lim (r4 3_)_(; -3)
X =3}

=377 153
g (x+3)=3+3=6
x—3

~ fix) is continuous ar x = 3

lim ;
~fi3)= fix)=6
x—3

'E MODEL EXAM QUESTIONS (FOR PRACTICE)
Choose the most appropriate option (a) (b) (¢) or (d)

L. lim f(x) when f{x) = 6 is

(a) 6 by 0 (c) 1/6 () none of these
- 1’"};‘.-‘-! +2) is equal to

(a) 6 (b) 4 (c) 8 (cf) none of these
3 am 2ot

(a) 4 (b) -4 (£) does not exist (d) none of these
4 Iirn]’ 3 2]

" l“'l_ X .

{a) 0 & 5 {c) 2 (d) none of these
5. l‘_':‘ log e*is evaluated to be

(@ 0 (h) e () 1 (¢} none of these

6. The value of the limit of ' (x) as x x —s 3 when F(x)=e® t314 jg

(a) e {b) e (c) e (d) none of these
' : 13.23
13.22 CALCULUS CALCULUS
2
S e lirt - —QT—X'——H. equal to
T B g e ;ssequaltn 18- b SO
L= X —51!1),
/ = f these
(a) 5 (by -6 © 6 () none of these (a) 6 (BLITE )9 sed o ol thoss
32 14 :
i i x-Skl +2x+2 Bt 17. lim ,_—_,m-—exjsts and is equal to a finite value where is
L] e s oyx -2
Toaslxt 42t —ex+3 q vE .
(a) 5 (h) -5 (o) 115 (d) nome of these (@) -5 (b) 16 () 6 (d) rone of these
Gty i [’ “I'; = g
9. FIE:F_—IE evaluated to be 18. I'_T{ g is equal to
(a) -1 ®) 1 () 0 () none of these {a) 3 (&) -3 () 173 () none of these
oyt +5x37x - 6x g
10, 1'.‘3.“?;3'? T equal to 19. lim i is evaluated to be
(a) 6 (B} 5 () 6 (d) none of these =i » 12 () -1 {d) none of these
A (a) (b)
(X7 -5x46)(x° =3x+3) . o ;
- e LT i equsl o L b :
1 . e e q 20. If 1I\m: e R0and n E N then
I a) 13 (b) 3 (c) 173 (d) none of these s () n=4 (€) n=0 (d) none of these
! ( (@)
1 2 5x2 1 Tx 15 512 _ 514
12, lim mis evaluated 21. Iin;;!—,_-T is equal to
e 4x nedl oy —2
[ ) 20 none of these
(@) ﬁ (RE] (c) -1/4 {d) none of these LA ol & 19
4 ¢
|
-1/3 22, lim{,—-%] is evaluated to be
.. (=% | o xZix-2 x¥-p
13, lIm———=" iz equal to k
1l (|- g 23 (@ 119 (b 9 () -1/9 {d) none of these
(a) - 112 (6 12 (c) 2 {d) none of these .
2 3 et \.:il It
T |_: 19 s evatuated as 23, lim = is equal to
et (%
(a) -3 () 1/3 (c) 3 (d} none of these —
: 34, Jip VR “"p_ “(p>q) is evaluated as
15. |[f(1)-.—Lj‘_|ﬂ1‘_n lim f(x) exists and is equal to e s
(I+x)" =1 Ll
( : ] 1 1
a): 3 (B) -1/3 () -3 {d) none of these e ; d) none of these
3 @ pdp-a @ pp-q @ pfh-q @
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13.24 CALCULUS
25 1'“:?;—-%_—[ is evaluated to be
(a) 4 (b) 1/4 (c) 4
26, Tim(vx+h —x )/ hwhere b — 0 is cqual to
(a) 12x (B) 1/2x (c) 2712
2z
27. fim & i ig equal to
=3l X
(a)y 12 (b) 2 _{c) 0
. 28, lim*— ! s evaluated to be
i (a) 1 by 112 {c) -1
r 29. tim =2 3 is evaluated to be
=gt 42
t , (@) 12 b 2 (© 0
| 30. lim (et +eTt ~20xT 3K 42) o equal to
I | x-1)
(a) | @ 0 (c) -1
i Ji.m—'-;L]is equal to
a4l X
(@) 100 log,, 3 (b) loge (c) log3

G
32, lim ==
{y

2

Y

-2

(a) log 15

33 lim L
g}

5% 2% 4]

"(b) log(1415) e) loge

(@) log, 2 +log,5
() log 10

| 13.26

will be equal to

equal to

(h) log 2logs
(d) none of thesc

(d) none of these

(dy none of these

{d) none of these

(d) none of these

() none of these

(d) none of these

{d) none of these

(cdy none of these

37. 1ff{x) = ax’ + bx + c then |EI-!E

38, i

=

CALCULUS 13.25
- Fn) = = fen Tim F(x) exists and is equal (o
34, If f(x)= iy lim
{a) -1 () 1 {c) 0 (d) none of these
35, limlog L1EE) 1”: is equal to
aah o gt -
(a) p/3 P (c) 173 () none of these
i J_I+x—_j'
36. The value of Togi+ )
{a) 0.5 (b 2 (e) 0.5 (d) none of these

Lot +h:—fl!] is equal to

(@) ax + b (b) ax+2b (c) ax+b (¢f) none of these

2 5 £l
R ) is equal to 1 where 1 is

i 4x? 3% 41

(@) -13 ®) 112 (c) 2
(ol = mofim) \

(d) none of these

(a) 1 by -1 (c) 12 (d) none of these

40, 1im 1/ Jog (1- % (2) is equal to

{a) -1/2 (b) 1/2 () 2 (d) nong of these

41. A function fix) is defined as follows: fix)}=x whenx < 1 = [+ x when x> |

= 3/2 when x = 1 Then f{x}) is
. (a) continuous at x = 12 (k) discontinuous at x = 1
{¢) undefined atx= 1.2 {d) none of these
42" A function f(x) is defined by f{x) = (x - 2) = 1 over all real valucs of x. Now
flx) is
{a) continuous atx =2
(¢} undefined atx =2

(h) discontinuous at x =2
{d} none of these

| {a) continuous at x =0
(¢} defined atx =0

3/2

CALCULUS

43, Let fix)=x/| x |. Now fix) is

() discontinuous at x =0

() discontinuous at x =0

() none of these
M. fixy=x-1whenx>a=- 1R2whenx=0=x+1 when x < a fx) is
(a) continuous at x =0

(B) undelined at x
{d)} none of these

45, fix) = (%% 1 )/(x*- 1 ) is undefined at x = | the value of fix) at x = 1, such
that it is continuous at x = | is

(a) 3 (k) 213 (c} -3/2 () none of these
46. flx)=2x-|x|is
(@) undefined at x =0 (k) discontinuous ai x =10
(¢} continuous at x =0 (d} mone of these
47, f(x)= x—z;—?; i x # 1 becomes continuous at x = 1, Then the value of f{1) is
{a) | (B -1 (c) 0 {d) none of these
48, ffx}—g—i_-a-“_—z x #~1 and the function fix) is conti 3 = ]
ik s continuous atx =- 1, The
valuf; of k will be I
(a) -1 (6)'1 {c) -4 {d) none of these
49, IMf{x}=3 x <2 = kx’ when x > 2 is continuous at x = 2 then the value of k is
(a) 3/4 (h) 43 (c) 143 (e} none of these
ANSWERS
. Ll@l2|@|3|@|4]o]s @6 [®% ] 0]
B @9 @|w|@|un@]zlw|s]m 1wl wl
@[16. @ | 17.] @ |18 [ @ | 19.[ @ ] 20.] @) |20 | )
gl (c) | 23, | (@) | 24.] (b) | 25. ) | 26.| (ch | 27, () | 28. | (ay
€130 | @ |31 ] @ |32 | @]33] ) [34 |5 |35 | @
@137 )] 38| @ |39 [ @] 0. @ || @]z @
@ | 4[| 4] B 98] |0 ]| 48]0 ?L'm

DIFFERENTIAL CALCULUS

Coneept of Differentiation
We are familiar with the expressions like kilometres/hour, price/metre, ete. All

such expressions (or functions) represent rates. The rate of change of function of

one variable with respect to another on which it depends is called the derivative
of the function. The process of finding the derivative in terms of a limit
involving the increments of the independent and the dependent variables is called
differentiation. .

Lety = fix) be a function of x. [f values of'a variable x is changed from one value ¥
toanother value x,, then the difference x, - x, is called the increment of x (which may
be positive or negative) and we denote it by A x (or h). In the similar manner, the
increment af y or fix) is denoted by Ay or Afix), ie, fix + Ax) - fix)

.. The ratc of change is given by

A increment  inthe value of pidependent variable)

Ax increment in the value of x{independe i variabl o

Az

If this ratio tends to a definite finite limitas A x tends to zero from either side, then
this limit is called the differential coefTicient (or derivative) of ffx) with respect to
x. Symbolically, the differential coefficient of y with respect to x is denoted by
dy

3 s
;Jl— or flx)y, or EU ()] or Df ().

14.1




14.2 DIFFERENTIAL CALCULUS

L] or fix)=
Thus, g 2% Ax—0

lim. fix+Ax)— fx)
Ax

The process of finding the differential coefficient is known as differentiation.

Remarks 1. For the differential coeflicient (%) to exist, the right-hand and left-hand
different coefficient must both exists and equal, ie.,

fle+Ax)— flx) _

flx+Ax)— f(x)

in &r Tim Ar

A= A

2. The differential coefficient of f{x) at any fixed value “c” of x is given by

fley= lim flerdo—fic)
Ax =0

Ax * provided this limit exists.

INustration. Consider the function, v = fix) = ',

By definition,
dy d
d—}t=a_ffﬂ .

5 A0

(x+AryY -1 -7

Ax

lim im

A0

lim (2x+Ax)=2x+0=2x

Th=s0

Ar—0

]

lim S8 f(x)

£+ 2680+ (Ax) -

Ax

FORMULAE OF IMFFERENTIATION

Let f{x) and g(x) be differentiable function and ge R

1. Sum and Difference Rule

d . d o
—(f{x)Xp( - +— :
i (f()Eglgh de (x)) jxt’s,(x))

‘
2. Sealar Multiple Rule

d LN e
E(UI[.IJ) -{xd‘}(r}

e -
i e 1}

Where ¢ = Constant

dx’
4 —e "
dx
144 DIFFERENTIAL CALCULUS
Solution : (@) is correct. "IJ’/"
o Cody St
Ify= x¢ "?1;::‘{,&_/! =
taking log on both side T
T

log y = log 4

log ¥y =x log x
DAfF wert (x)
Ay 1'l+1og.t.l
¥odx 53

!dy—ul X
T walx 7

Y il +log x)
dx

Again differentiating wrt 'x”

(dy d
_____ Zol= — Iyl +k
dl’l dx ] lx il vhoz 2}

d’ i d
—:;r-—- _v.‘—rl+lugx}+{l+lngx:—y
dx dx )

dy d
= =—(l+l] + y.— {1+l
dxt og x) _vdxf og x)

Q4. Ifx=ct, y=c/t, then & is equal

dx
to:
(a) 11 {b) L,
(e} -1/;2 () None of these
[Tune 2012]
Selution : (c) is correct.
dE ol s i
at Cxl=C
dv ."f.{ I
i ]

--[__l.‘
=R g

dy
A R o S - =
Q y=e € then e
(a) X" +a'

# a. X" +a'loga

(€) aX "™+ Xa™"

d X'+a”
[Sune 20121
Solution : (&) is correct.
y= r"l"“ +P.|Iu¢u
= y=x"+a" [ e = m]

D4l wort. x on both side ; we get

d e
Y —ax™ 1 a" loga
dx

Q.6. For the functionsy = x? - 3x, the

d’y dy
value of & at thth is zero, is

() +3°
(d} None of these
Dec. 2012

(a) £|
(€} 6

Solution : {c) is correct.
Giveny = y3_ 13,
Diff. wrt. ‘x"
-::E:Bf -3 n
0 =3‘{x2 =1
x-1=0

=180 x=zI

DIFFERENTIAL CALCULUS 14.3
da” . . dvx i 1
5 5 "atoge o "k
=a'loga ot s 1= S U1
Where a = Constant %% B9 T xloge” T xloga
5.% =g 10. d; =x (1 + log x)
d d
75 logx= o g s
PAST EXAM ¢ \ (MEMORY BASED)
o _XC, then f(D=? 4’
Q1 “l' flx)y="Cy EDI fli Q2 T&,[zw ]_
= e (a) 1 by 0
@ & (b} 5
5 5 ©) 112 (d) 2" log, x
@ ¢ @-% [Dec. 2011]
[Dee. 2010/  Solution : (a) is correct.
Solution : () _ts correct. _d_ g — d(x) -
ke dx dx
Given f(x)= % =31 "3y Formula (- g% = x)
x(x—-D(x -2z -3 T O
e e P E S A Y = X then—— =
663! s x
_-_f(;):-{':—lhjf-rh) (a) z%{lmiugx]ﬂ"iﬂﬂt\gi)
Differentiating w.rt{x}both the sides, 5y £(| +log .r)+:;£(] +log x)
we get s =
dr a
rlu}=,;_{317—6x+ ) (e) E{lflng:]—}’-{a([-klog :}
dY d
Afie E'—;(3xl’—6><1+2) (d) E{ch.lu)—z(lq-lhg x)
: [Dec. 2011]
= e
DIFFERENTIAL CALCULUS 14.5

Diff. (1) wont *%°

diy 5

L3 S, 1 B

dx a‘br(Jr a
1 1]

"’;‘l =6(+1) =6
dx i xakl)

().7. The equation of the tangent to the
curve, x° - 2x + 3, atthe point (2,7) is

(a) y=2x-13 (B y=10x
(e} y=10x-13 () y=10
. : [Dec. 2012]

Solution : (¢) 1s correct. Given that

fip=x"'-2x+3

The equation of tangent ai (2,7)
y= ¥ =mix—x)
y-T=10(x-2)
y=7=10x-20

y=10x-20+7
y=10x-13 - Tricks : GBC.

i ’-5_:.45_]

s = EME)
Q8. 1y =W0E | 3, 5x
dy _

ﬂ'mdx 2

Bl s IO

@ G5 T

(b) lax? -5)-B+5s?)

8 10x
] 4yl -5 3+5x°
(d) Bx-10

[Dec. 2012]

Solution : (¢) is correct.

. S 5=dx?
Since, ¥ a5t

v =lop(5—4x?)—Jog(3+5x")

: Ay
Slope of tangent m = L‘k )112.73
Diff. wrt. x
SR A T ax?y=L tog(3+55%)
dx dx dx
i d 2 | d ]
= 1 g ———(345x7)
Goanh & P EnE
i 1
- 0—8x) - ———(0+10x)
(5_4‘?]"‘ ) (3+5x°)
| gx 10x

Sax=5 axtsn’

——
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14.6 DIFFERENTIAL CALCULUS DIFFERENTIAL CALCULUS 14.7
. o
d Q.11. The points on the Curyg Aseller makes an offer of selling S g "’thm——z
Q9 Hy= log, ¥ -‘keur—é o y=x'=x?-x+1.Where the tay. Q‘n'ln articles that can be desncl-i':";1 b A dx?
i : he equation x = 25 - 2y where x is o i
L 7 N T AR te per unit and y denotes theNo.of | (@) n'y () —=un"y
) B B Tixlogy @ a8 =132  its. The cost price of the article is | (. (d) None
. s IR 210 per unit. The maximum q;t;l:lt!! [June 2014f
o T & ffered in single to >
© I+xlog y @ FHIpgx AT U;” u:'li;::mb;n i . Solution : (a) is correct.
1 21) "
[Hune 2013) | () [?-S—TJ(GJQ} ) @ 6 » 7 _-_y:ae’“+be m
ot bog o e (d) (0.0)(1,0) @ 8 () 9 .
Solution : (b) Lety = 108, *= log, ¥ [Dee. 2013 .[‘ [Dec. 2013] | g -{1123.6'“ n+be ™ (=n)
- £] ' . y X
ot log, x=ylog, y (1 Solution : (a) is correct. " golution : (B) is correct. iw e
S i Rt e ! .x=25- =fipe
DA, on both sides w.r.Ly; we get i L ik ST :
dy_, 3 Total cost = Cost price per unit x No. &y (i)
1 :de ¥ 1 1 —=3x" =2x-1 . of unit sold _-_._.—2=nL1,e"'.n—bJe {=n)
o ,“-;+ Aog. ¥ =1+ log, » dx i ; A ax
++ Tangent is parallel to x - axis =10y = _ml
dx dy Total sale = Selling price per unit =n.nlae +be
o dC =x+xlog, ¥ ST - xNo. of units sold R .
3t —2x-1=0 - xy=(25-2y)y =25y - 2y Q4. Ify =14 |
dy 1 ; i
N E T TrTeey - () iscorrect or 3x? —3x+x-1=0 Profit = sale - Cost Eein ol B i e
L & b 1 ! 12 n!
q-y or 3x(x-1+1(x-1)=0 y = 25y-2y% 10y =157-2y’ o
P . T 1 G 1= Wy
Q0. y= ¢ &x=logt ; then - - or (x-1) (3x+1)=0 | S e the value of -~ ¥ |
L=l a=-1/3 e ! 0 |
! Atx=1 i 15y-2y2 >0 (@) |
(a) . (B e ne @ -l (d) None
petbislviead i Solution : (b) is correct.
&) — ’, {c) none .. Point is (1:0) o E;.J.;; p<15 o +£._+
> and Atx=-1/3 2 g yﬂi+—+5+§+.,.,.. Gy
June 2013 % = No. of units {a whole [No.
i Y (V- (1) Y et m
dy Theny-—["-q] | = [ 5 ,IrH ny=T
@ _ ar e 1 b b -, Maximum Quantity sold y =7 Q - de” =¢'=y [From ()]
Solution : (b) 4x jx 1=Le = ?; Tl G0 chinices S
F: o1 2
*, (B) is correct S T
L 2 : Or; Another Point is 337
Tricks : Go by choices
148 DIFFERENTIAL CALCULUS DIFFERENTIAL CALCULUS 14.9
dy d d
Sl Cx=Dix 4+ —(x—D-(x+2)
B a = dy_ dx( N = i
Eopution SIS~ T 05 (x+2)°

15, IF e - day = LI
Q15 1F ¢ Ly m«k__

. = 2
& = x ~X (x+2)
ar - & o () ¥ (@ v sid=x+l X
B e
[Tune 20157 +2) [x+32) 3
Solution : IT &% — —4= : - e Lo
e’ —dxy-4=0 Slope at (x = 2) [2+2], T
P, 8Bt o s |
A Q18 u= St 24 at =1 Solution : (a) is correct. g
e s find du/dt e JTx fhax )
A @ -1 (8 11 R TR RN
w-{4?y+4ii:¢i ; ' (o) -16 () 16 Taking log on both sides; we get
| [Dec. 2015] M T e
__Agltedy—dy  ag? [ i Iugy=lug(—-] =‘-k38[——)
=- =2 : : ; 1
T tyidv—1tx P Solution : (a) 1s correct 1+x a +x
k] 2
__V _ u=5t"+d4’ + " +1+4 =l[[og[1_x)_lug(|”)]
=~y . ; 2
. (B is correct. a‘_u = Sxdr +4x3% +2%x 2 +1+0 Differentiating w.r.t, x; e.get
3 . dy 1 4 o . sl
st e oeiun i =200 +120° +41 +1 Sty 'r_";[‘}‘ll 141{[“0
; ! E du
¥ s P =p ; —ar = -1 i 1 i
{a) ) = £ ‘ B 0] [ S,
X ® x (<) g (d) q o dt : ; 2 x-1 .7¢+|_]|
[Fune 2015] =M SRED AT ([ eh=ial
Solution ; x¥ y° = (x+ y) 70 =-20+12-4+1=-11 = E[—_-_zz e ]
) ¢ =
Tricks d_: —-i 0.19. Y= i.—; then g is equal 1dv_ 1'
(ar) is correct o T
e : ’ &y
Q.17. Find slope of tangent of curve y = = atx=2. (@) xz}"l (b) e e 5
(a) 3/16 by 517 y y Q.20. %{hg{ -1 x )=
() ¥l {d) None of the above ) e @y :
[Dee. 2015] [June 2016/
e

(1=0)(x+2)~(x—1)(1+0)
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14.10 DIFFERENTIAL CALCULLS
1
(a) ©) —t+dxsl
| (d) None of these
®} 2t +1 [Dee. 2014y

. Solution : (a) is correct.

Soln. :

E e Ly e TR
d'.r{;mc(vx_l‘*'\*_”)J_\"I--1+Gx+lx[ dx i dr

1 1 1
= — —_— +——
Jx=1+yx+l [ZJJ—I 2 x+l]

o] Jral+yx-1)
Fi—1.Ax+1 J

T k=1 FalxHl 2

1 1
"GN+ T e -1

- (a) is correct

DIFFERENTIAL CALCULUS 14.11

[ 2=
R

= = | ="

T
|
= |
L

=y =] =2
=y =3
'\"l_\;":_\

().22. The equation of the curve which passes through the point (1, 2) and has
the slope 3x - 4 atany point (x, y) is

(a) 2y= 3t —Hx+Y

(b ;_-ﬁr: -Bx+9

(c) y=x'—8x+9

(d) 1_\'—3\" Bx+c
[June 2017]

Solution : Tricks: Go by choices for option (a) point (1,2) satisfies

2y =3y —Bx+9

fx=T) i and its slope is
Q21 fix)=log,| T ) and f'(x)=1 then the value of x= e
i ’J,d—:3x2x—-8x1+0
@1 ®) 0 © £43 @ +42 -
£ - 6x-8=2(3x-4)
[Dec. 2006]
Solution : () is correct. . Jx =slope = 3x —4 (Truu)
Saln. dx
Flals . Option a) is correct,
flx)= |ng,[ e 1= log, (x—1)-log (x+1) e =
L x+1, Ql-‘"”_']‘ﬁ*'ﬁ’a-_' ..................... them Go=
flin= -qr-’%:’—'flg—r—'f l“g;-'ﬁlj (ayx k) ¥ () ! (@ 0
: 1{.( dx [Dec. 2017]
]
ST [
x-1 ..t+l Solutlon s ¥ = LSt onden o
x+1={x=1) o2 3
(x=1){x+ 1) | = y=¢" (Formula)
14.12 B R | VLR
DR AN AL CALE \ DIFFERENTIAL CALCULUS 14.13
oy _de . {8 [ _
dx  dx |.(!+lug,\')—x 0+- A ;
dy x r(x}: y=2x"—15¢" +36x+15
.2 y GG (1+“I-02 ¥
i ennom ‘ x ' :
dx . Y 6r 305436
(B) is correct. 1+logx—1 dx
AL Hes =
\ (1+logx) 4 _12x-30
Q.24.1f x =at® and y=2at then [:{ o= $ dx*
NS log x ;
Sty dy )
| ; : f =—=0=26x"-30x+36=0
(a) 2 ®) 4 @ In @ Y (1+log x) [
.26, 1f y=logx’ then or 6lx*=5x+6)=0
[Dec. 2017 i © el ol )
Solution : (] is correct. o ff.v o or; i —3x-2x+6=0
AT e
v : ‘ or; x(x-3)-2(x~3)=0
iizaxmzlar:ai}-:?ﬂxZ:-ia arir=2 Li & (a) log(ex) (b) log (e/x) (c=2)(x=3)=0
[x or (x= =3)=
. . : L (O lgxe) (@) ] ;
f:hXI-:Zu:?Iy:Za.m;:z [Dec. 2017 | - X=253:
t t Solution : (a) d’y
dy/ = h - Cage-] —gatx= 2
dy gl at =2 . 3 y=logx" = xlogx dx :
Ld_ R (@ )ar =2 n o oL =12xEa=-0e
Adt = — =1logx+xX— }
L dx x . clx) is maximum at x = 2.
X iazT ! =1+logx diy
2 ; - I
? =log e+log, x Case-11 T arx=3 I
Q25.1f x* = ¢** then Solution : (c) |
5 Th e o =log, fex) =12x3-30=6>1.
Y = . R s <
dx Taking log on both sides ; we get =log {“] Latls ('{'r] is minimym at =3, I
2logx 27. Th fi jom for th =, (a) is correct.
" ylogx =(x—y).loge=x—y Q.27. The cost function for the pro-
(@ (1 +logx) L A LB e duction of x units of a commodity is o dy 1
log x ori y+ylogx=ux given by Q28 Let x=ar’,y = 720 Then 50 I
= | (x) = 2% - 15%F -
(b} Py or; y(l+logx)=x [ C(x) =2x"- 15x* + 36x + 15 -2 b |
The cost will be minimum whenx=7 | (a) —3 e |
logx X i ]
© e [May 2018
(1 +logx} 1+log x 1
¢ {a) 3 (by 2 ) —= (d) None |
(d) None of these e @ 4 o7 dat
[Nov. 2018]
{Dec. 2017} Solution : (a)

_




| sl

— s

14.14
Solution : ()

dx y
BY o ax 3 =3a
dr

0 = dy
Q.Z - X¥ 1 th ! ! =7
¥ eny +

(a) 1 by 0
Solution : (b}
1 iy, 1Y
-U':]:J': — = = =] =
Xl x* X
-_w)gz_‘-z
dx :

=y + oy 0
I

Q.30. If the given cost function of com-

3

modity is given by C=150 x-5x*+ :‘; :

where C stands for cost and x stands

for output, if the average cost is equal

to the marginal cost then the output x
{a) §

{c) 15

(h) 10
(d) 20

[June 2019]
Solution ;

g X

weoelx)=150x =5 + —

; )=150e-5 4 5
- 2
,r\(‘_=‘("_}:|5n_5x+f.__
X ]

MC =% < 150x1-85%2x 4 25
dx 6

DIFFERENTIAL CALCULUS

(c) 2

dy di™ 7
M )Y e e PR
ol a(-2) ar

dy Sdvidi =datt =)

“dx deldi | 3a’ 3

() None
{Nov. 2018)

2
L
6

-+ AC = MC (given)
x 3x’
o 150 =5x + — =150 10x+ —
6 6
4.1
= :; -~10x+5x=0

2

2
—=8x =10
or 3
4
or 1[5—5J=D
X
x=0;=-5=0
or 3

Drx:(l;-i-—ﬁ:l}

14.16 DIFFERENTIAL CALCULUS
Q.33. Find the value of dy/dx if y = x* dlogy dx lop's dlog y
() xtlogx (b 1+logx B S L
(c) ylogx () none of these 1 dv - ]
[Dec. 2019) | 97 g T loBRF RS
Solution : (a) dy
oy=xt M or ;;“}'['081'”]
Taking log on both sides ; we get from (1) ; we get
log y =log x* dy
Ll dx = ,r'(lng‘ x+log, e)
Differentiating on both sides with re- = x" log (ex)=x" loge*

spect to x | we get

Q.34 I f(x) = a (x*+ x +1)* and ' (-1) = - 6 then the value of a =

!;
s gt

DIFFERENTIAL CALCULUS 14,15
X
ar .‘"=5 =15
-, (€) is correct.
g 4 A EE
QILI2"-2"=2 * then e atx=y=12
{a) 1 by 2 (c) 4 (d) 5
[Tune 2019

Solution : (a)

Given 2% - 2% - 2" = (),
Tricks:- Tt is implicit function,
So;

dv _ D.Cof f(x;¥)wrtx keeping y constant

dx D.Cof f(x;y)wrLykeeping x constant

2'.log2-0-2""-log2.(1-0)
T 0-2"-log2-2"" log2-(0-1)

Kl | log2-pr—2]
't B g2 L2 +27)
L- dy 2 2
;,;j']r--rur(=3.-=2=—-_—2w
4=-1 - 3 ]
= e
B R e
(@) is correct.
x, x<0
Q32 f(x)={0, x=0 } thenfind
x2, x>0
tim £ (x)
(a) 1 (h) 0
(c) 2 (d) 2
[Dec. 2019]

| The APPrOX. costat Q=15is

(@) 42 (k) 36
(c) 66 (d) 130
[Dec. 2020
- solution : Cost function =20 +6 + ::;
Costat (=15
13
=2x15+6+ is
=3686==T36
. (b) is correct.

).37. The cost function of production

I 3
(@) 1 (b) 2 © 3 (d 4 ‘Bgi\-enllyf_'{,r}= rZ =15 + Mo
5 T [Dec. 2019; where x, denotes the number of items
3 - produced.
' f(.r}=a(x Eolg |T The level of output for which marginal
1 -l [ " t is minimum and the level of out-
Fll)=a-20* + x+ 11 L (2 4 x11). = % oyl
(x J i ( +x+ ): [by chain Rule] put for which the average cost is mini-
& Ea[x: e I} {2x+ I) mum are given by, respectively,
ghas i ST, (a) 10and 15 (b) 10 and 12
LH=1)=2al(=1) + (=1)+ 1)-{2-(-1)+1) (c) 12and 1S (d) 15and 10
or; <6=2afl-1+1](-2+1) [Jan. 2021f
or; =6=2a-1.(-1) . Solution : C(x) = ‘; — 155 + 36x
or =g = -
la=~6=a=3 ! MC = Marginal Cost = %
Q.35 1Y =x(x- 1)(x - 2) then dy/dx is I |
Ay ~Lgp 15w 436%1
{a) -6x (B) 3x6x+2 e i
i : #al
(€) bx+4 (d) 3x*-6x 8" =3" +2a) 3 #-30c+36
Dec. 2020} =38 Gyt p
; i . dMC 3
Solution : y=x(x-1)(x-2) () is correct. Now G 2x=30=1+0
=(-x)(x-2) .36, The cost function of a good is
B o [ T Rty v =3x-30
X - 2xt—x ¥ 2x 20+6+ 13 where ) is the quantity
=x) -3+ 2x Q
st produced.
| e e U TV ) i U e Ty

DMFFERENTIAL CALCULUS

Solution : (b)) LHL = liiin f(.()

= Lim(x)=0 '
RHL = Lim f (x)= Lim (x*)
= 0&‘. =0

Here, LHL=RHL=0

-, Limit exists

- Lim £(x)=0

|

14.17

d‘;:.!f‘;:]x]- 0=3=0(+ Ve)

For Maximum/Minimum

%E:Umh—m:o:n: 10

And

L dMc
dx?
- MC is minimum at x = 10
Cim) _ x?
X

=

>0

Now AC= - 15x + 36

dac_ 1
dx 2

For maximum/Minimum

x-15%x1+0=x-15

d’AC
dx*
o ACis minimumoat x = 15,

MNow =l —0=+1=0(+ve)

2 (a) is correct.

1Q.38. The cost function C(x) = 125 +
500x - * + Y3, 0 < x < 100 and the
demand function for the items is given
by, plx} = 1500 - x, then the marginal
profit when 18 items are sold is

(a) 751 (b 571
(c) 676 (d) 875
[July 2021}

Solution : (¢) is correct
Revenue Function =R(x) = Px = (1500
— X
= 1500x —x*
Profit Function =P(x} = R{x) - C{x)




14.18

P (x) =1500x% - x* — 125 — 500% + x* —

T i
. = 7% +1000x- 125
| 3
i | Marginal Profit =MP =P '(x) = -Tl 3

{1 3+ 1000 % 1 -0

= x4 1000
MP at x =18 =~ |8+ 1000
=676

(¢} is correct
i) Q.39, T fiix) = 3¢ then £'(x) - 4x'f(x) +

i
! [%)t{s) - 10 is equal o
I (@) O ) e*
(e) 1 (a) -1
l [uly 2021}
| Solution : (c) is correct
i o AR fix) =3¢~
! fiix) =3
| ; 'ﬁ‘; ~3en4x
! =4x%,(3e*)
' Fx) = 4x0.01x)
Now fi0)=3e"=3et=3 x| =3
f0) = 4.0°(3.e"
| =0

Hence

Fix) = dx i) + 13 £(0) = F{(0)

= dxf(x) - 4x fix) + ; x3-0

14.20

iF:—E =0= - 3x+36=0

orb(x - Sx+6)=0
~x+6=0
orxx—-3N-2(x-3)=0
I x-2)=0

x=%k3

For Muxima/Minima :
Atx=2

d»

1 oy 2t - 3x

or {x -

=12x-30
=12 %x2_

30=-~6(-ve)
Sopismax.atx =2

Now atx =3

(&7 =12%3-30=6 (+ve)
Sy is minimaaty =3

2 Max. atx=2 and

DIFFERENTIAL CALCULUS

=0+ E-0=1
() is correct

Q.40. The cost for producing.x units j
500 - 20%° + /3. The material cost jg
minimum at x =
{er) 5
(c) 20

(b) 10
(d) 50

Soluation : ()
C[x}=500-20x’+i:—
de s

MC=—=0-20%2x+—
C - 0% 2x 3
=—4(0x + x*
dMC
MNow ——=-40» | +2x = 2x - 40
dx 5
d’MC
Iir;‘
For Maxima/Minima.

=2x1-0=+2>0

el S Tl
dx
x=20
So MC is minimum at x = 20
() is Correet.

% d
Q4L Ify= = e 2 i equal to

dx
(a) x* (4 -x)(e)
(B) x' (4 -x)e
(€) ¥ (4 - x¥ye
(d) x° (dx - 1)/
Solution : (b)

[Dec. 2021]

INFFERENTIAL CALCULUS

Solution : *; y=x* = gl
| dy _ delsen)
i T T

= R d7{x'](?f I_}

e L R

—x"[—: xlog x+xx- EI“]
[ 1

=g |1x] 23

;—'[ % ngrx+.txx]

=x[logx+1]

.
“delatx=1)

=1x@0+1)=1
= (B) is correct

= 1" (logl + 1)

Qu46. 1% + y* — Sxy = 0 then g. is

Minima at x = 3 (a) yix! () yoxh
: : ey ¥i-x
- (@) is correct,
QA5 Ify = x!, then dylde at x =145 | (&) 522" @ =2
vy ey
equal to
i 0 @i ; [Dec. 2022/
Solution : (/i is
© -1 @ 2 s+u jm:S weun Eqn. is
¥ 3¢ S
mec. 20221 |* 7 T
Tricks : It is an Implicit function
! f-:') = DCof f(x;y)w.r.t. xkeepingyconstant
dx DCot f(x; y)wert y keeping x constant
[D.C means differential coefficient]
L]
5 jx_@fi_@_‘sﬂ’
tdx dx®

= +_‘g;_ - (5xy)

[Dec. 20217

! Rate of Change: of distance is called
speed.

| Given ey I’ -5x+4

dt
Whenx =1
" Then Ratc of change of distance
=l io ] £4
=3-5+4
=2
(d} is correct.

| Q.43. Which of the following Is the
differentiation of e'log t with respect
to 2

(a) et lag 1)

5x‘+{l—5yx-‘#

045y -5xx Y
: dy
Sx'=5yxl
5y*-5xx1
S(x'-)
= Ssy'-x)
gx-a -3
-t g
(k) is correct

e

QA47. Foragiven curve y=2 - x%, when
‘x' increases at the rate of 3 units/s,
~ then the slope of curve will:

(a) Increase at 6 units/s

() Increase al 3 units/s

(¢} Decrease at 6 units/s

(e) Decrease at 3 units/s

[Fune 2023/

Solution @ - p=2 3

Slope of curve = % ={0-2x

atx=3
' = -2x3=Lg
. ie decreases at 6 units/sec,
(€} is correct.
dx
Q48 Ify= 1—:—3 then 7 is equal to:
3
(a) (l-,'l")=
3
© Ty

DIFFERENTIAL CALCULUS

DIFFERENTIAL CALCULUS 14.19
b 1+ tlog.t
y= (b]e(h—:ogg)
d‘.“ &= de ] &t
Y i Cd £ g
= dx P i
(e) (@) e(l-log1)
4x . ¢ — x' e June 2022]
3 elet Solution : Lety =e¢' logt
. {4-x)e _13{4—.:) dy _ de' dlog, 1
P s =?.1o&t+e. TL
S e O : 1
- (B)is Correct =e. log, +e.q
. ().42. The speed of a train at a distance
x (from the starting point) is given by 5 I+l
3¢ -Sx+4. Whatis the rate of change | =% [ 7% " ¢
~ (of distance) atx=17 ¢ e
(a) -1 (b 0 =g Il
el i) (b) is correct
Hoe Z0H |y du e ik Bk of
 Solution : (d) .44, The maxima and minima of the

function ¥ = 2 - 182 + 36x + 10
occurs respectively at
{a) x=2andx=13
() x=landx=3
{c) x=3andx=2
{d) x=3andx=1
[Dec. 2022f

Solution: - y=2x*— 1527 + 36x + 10

E‘E =23 15 %2+ 36 % 1 +0
= 6x” — 30x + 36

2
%;=ﬁx2x-3ux|+u

=12x-30

14.21
© g7
=)
(d] (:"‘j’)!
[Tune 20231
Solution : ' y= ——
E x+5
S XY+ 5}- =y
orxy +5p-x=0
Sy

:x-t—
D:ﬁcrencconholh sides w.rt. x;
we get

m(;+5)%-1_y

(e
+5-5% |4

O.r'[ -y ]ﬁ"l‘y
dy =5

or S=t—
dg) o8
Sy T -y

(a) is correct,




r

14.22 DIFFERENTIAL CALCULUS
Q.49. If xy =1, then y* + dy/dx is equal d'r 1
to: dy. Ao
L5 3
@ ! 9 gl INTEGRATION
(e) -1 () 12 dy _ _|’ -1\| A :
[rune 20237 | = g~ "\x) 777
Solation : -+ xy =1 dy
R
i dx
y= x {h] 5 correct. ; z Fo
1. _mel = ¢ (Constant)
¢
9, ‘[_\-" dx = S te;  Where s 2 -1
Where ¢ = Integration Constant (1.C.)
R i A AR
3. [a"dx = loga ~ loge’ ¢ Where e = LC.
4, [e*dx =e"+c; Wherec = 1.C.
8 [Ldv = [x'dx =loge' +¢; Wherec=1.C.
; (ax + b)"" 2 i
6, [(ax+b)" dv = L—“ TR Where ¢ = 1.C.
B e
T [a™" de = AT K; Where K = [.C.
8 Jert gy = = +¢; Wheree = 1.C,
9. |- '.‘;T x = log e (ax+ b) + ¢; Wherec=1.C,
151
15.2 INTEGRATION
INTEGRATION 153
10. vfﬂx)d‘ = {F‘I}J: =f{b) - fla); Where [ fix)dx = F(x) t oxdr
02/ i, e
PAST EXAM QUESTIONS WITH SOLUTIONS (MEMORY BASED) " I 1
; (@) logyz - (&) log 3 (@) log 7= @ log
." dx : vz V3
Q.1. M—_ﬁ'ﬁ Equal to {Fune 20147

2 .
(a) Eﬁsxu)‘“=f3x+n”?]+e (&) -;—7[(3-“4)‘”+<3x+u-‘“fﬂ-

o »
() Fkll’*-“}m -{31+IJ""]-H' (d) None of these

[June 2010)

Solution : (b) is correct.

dx

j- -J1x+4+\13x+l
J_ﬁ.i —Ie+l Jsm rBrtl

J'u'r‘tx+4+ dx+lde
3r+4-3x-1

= LJ\ht +Adx+ ;: I\F\a +lde

1 t3.z+l} 7

1 (Bx+d)¥? I
-1 Ba Siart X
3 TRIE A% Ays o q

2(3x+4) ik < x40y

T n 77

|.o

bcl 43 rjhd-lj?r"']

[
b

Solution : (@) is correct,

Let 32 pa;

-+ Differentiating both sides w.r.t. x

2x dx = it
x dx —%

dr
'!‘Et- when,x =1, t=3;x=2.1=§

'iﬂgﬁti '
_I e
3

Al o I,
= [log & log3] = 3 ing; :E log2

=log \-'5

Q3. [ L0518

(x- 2){51“'-" is equal to

(a) 22log (x-3)-16(x-2) (&) 1log(x-3)-8(x-2)

(d) 232log (x-3) + l6log (x-2)
[Dec. 2010f

(e} 22log (x-3) -16log(x-2)

Solution : (<) is correct

J‘_ Gr+4
(x—2 rru—.h
__ Gx+d A A B
'G-2-3) (-2 (a3 (Partial Fractions)

Gu+d=A(x-3)+ B(x-2)

ﬂ




154 INTEGRATION

Whenx=3;B=22
& Whenx=2;A=-16
I:l—ﬁdx +-j-g2-dx

x-2 x—-3
=-16log(x - 2) +22 log (x- 3} + ¢
=22log(x-3)-16log(x-2)+¢

1
—dx | It
0.4, Ix(l+logr)' 5 equal to

1
S i
@ “f+logxf v
il |

(@) —mﬂ;

Solution : (¢) is correct .

e
*(1+log x)
Let | +logx=t

ld:=d!
X

Solution : (g) is correct.
Letfix)= ¥ —¢*

then F(-x)=- (¢* —e~") =—f(x)

1
SR T
(b (1+1ogx)

(d) None of these
[Dec, 2010]
ey 12 () None
[Dec. 2010f

So, the function is a “ODD" function,

15.6 INTEGRATION

! 1 2
QB.0If f'{x)=3x P (1)=0 and £(x)= :

:}

g
(@ G572 (B) Peats2

Solution : (¢) is correct

2
Given : f'(x)=3x‘—F

(€) x3¢x2-2 (d) None of these,

[June 2011)

Formula, fix) = !f’(x)d;‘:_l'(ﬂxz -%}dx

S =24 T (1)
Given f{1)=0

= ="+ +e
0=1+1+c¢c

=Scm=2

o from (1); flx)=x"+x72 -2
sl
09. J'%dr:
1
(a) -1 # o

Solution : (%) is correct

r |J‘—|.x.[t
2 W |

Let f(x} :il
X
R WL
X =X K

fi-x) = - fix)
So, it is an odd function

1 |_(|
I Blar=0

ol X

(c) 1 e 2
[Dec. 2011]

INTEGRATION 15.5

80, i [B‘ —e"‘)dxz(]

(logx*)*

X =7

s |

<)
@ E(lngx)" +c

(b %(Mg x) +c

1 :
(©) g(!c-gx)"ﬂ : () %flngx)’-l-c !

. [Dec. 2010]
Solution : () is correet.
I[ingx’ ik
x

ik =1{say)
logx)’ ik
:']=J'{x :f” =j|’loix} i

.'.I=ji2dl = %+C={b§ﬂ +C=%(Ich}"+c‘

@ x* g* ) o+ g°

() None

(€) ax™! + g% loga

[Dec. 2010]
Solution : (b) Since, geer® +'% = x* el Sl
¥ 1j(gﬂh'sx+{_lwﬂjd‘.
oY= [ (o +at)ar using (1)
L
So, ok o

Differentintion is just reverse of Integration.

INTEGRATION 15.7
Jf(x)dx =05 if f{x) is odd function.

= 2_[f (x)dx ; if fix) an Even function
t qa

S L €
Q.10. I(l+x)’¢_-[z_(1-:;}_’ﬁ=—
B Fomre (@ s st
20+ xf 2i+xf @ (1+xf

[Dec. 2011]

(@ 0

Solution : (¢) is correct.

€ F
= dr— | ————dx
IUH)‘ I 2(1+x)?
=f e
a+x)? 20+0°
Ay i
= |e - dx
I {(Iu;" 2(I+x32}
| 1 2E R
=Ie' _— e
2 la+x)y d+x)

=:£ e‘{_],__ 2
2 A+ xy g+xr |

=g +c
2 (14x)°

Fe et (E00+ £ (x))dx =e'F(x) 4]

L
Q--"c “[WHB‘U—L') ]: —_—

() a/b (&) bla (c) ab () 1/ab

[June 2012}

- 4 t dx
Solution : () L m=
Lett=ax 4 bl -x)




158 INTEGRATION

dt = [a+ b(-1)] dx

s dt = (a - h)dx
@
or dx = @5
' ;h'
Letl= '[ [m’thI Al
J"[.: T [ifx=0,t=b & x =1 then t = a

T TR
£ ca_-b}-[r-' it
v [2+]

= la-b)| —2+1
b

| AREL AR
i = (a-Blla b] ab
Q2. [ Sax=___

" 23 g2 gx qn,’zxs‘ 9% 32x 5

'. @ “ogf20) " ) Toglie0)

| Solution = (b) is correct
Ja*3tsas

; Is'.‘j‘.i'd.:

= Ius 0 5)"dx

= jl’jwl'dx

(360)*

—— k0

~ log360

g3x 328 gx
log 360

r |
flog Il e o w1
X

O.13. 'l'
1

15.10 INTEGRATION

{'-'j.mm = J' fia- x}dr] =0
Ea 1]
Adding Them ; We get

2 = It +{3~ xj‘
4+ (5=-x)?

. _fdx-=|.t!'a =5-0=5§
1]

ar=3
2

Q.16. j 1 —xldx =

I :: I

[ @.3 )] ) () O
'Jf Solution : (o) is correct

:f j|I.—xld‘.r=j(l-_t}ix+j—{1—x).h'

If N

| a1

= (©) i

(3] —lgg'(] 80) e

g 32
@ = i(ag[‘s‘(l] o
[Dec. 2012, June 2013]

d) 1
[une 2014)
(d) 2-43
[Mune 2015

INTEGRATION 15.9

[log2e]"!
n+l

Dlog2e)"™" _loge

(@
n+l n+l

5

[log 2e — Io_g__zj_"

o
( n+l

() None
Hune 2013]

Gaiton s 153 r{log‘et’logﬂxj'dx

2 {1+ 5
_jli BN

(+log )" |
= n+l

1 o
= n_}—[(!ﬂm:?)" ! -n+iog:r"*']

Liﬂf, 26)™ —Jog c’]

m4+l

(log2e)™'  loge

n+l n+l

Q4. [a¥dx=

(a)

a™ loga 20 a
T (d) MNone

loga @ "_Ii-}g-t’:
[Dec. 2013/
Solution : (c) is correct

J'n"‘nh -—--«-{—I-H— (Formula)
2log, a
28

Q.15, -[x (35— x) 9xi5 equal to

{a) 5 (k) 52 (e} 1 (d) None

_ fdune 2014}
Solution : (b) is correct
5 2

§
Letl= JI—Q +{i _—”1 dx

n

INTEGRATION 15.11

"2 i
dr= I (3-2x) 2
[}

2x

o

|' .‘f.{_ﬁ-.f.z—-im]
=- W2 +)=43-42

(¢} is correct
" 3
Q8. | xe'dx=
L]

{a) | (b el () .:\| @ ‘I:(e—]}
1 g
Solution : f='2"|. 2xe” dx

| L2
,lj ' 2ady = I‘[(“

(e} i5 correct

2l-x

% ! 1+x
(a) 2log32-1 (b) Zlog3+1

{c) Yalog3i2-1 (d) 2log2—1 +k

[Dec. 2005
X p3-l=x . Fri(i+ax)
n’ j o dx_j‘——ax

' ltx

Solution : (a) is correct J-

D




r_‘ s V |
512 NTEGR/ | T
1 INTEGRATION INTEGRATION 15.13

if o 3 - i
{ -1 e =2 i z 4
J' o 1 Inf.t [210g( + x) .rTI Q21. [~ dv is equal to
5 J ", v
=2flog1+ 0 ~[x1° 32 i
' : | @ Jog3 0 (c) |0g:{:\'l 1| (d) None
=2Miog3-log2]-2-1]= Tl
flog? log 2] [2-1] 2log 5 1 [ Tune 2016/
= ¥ solution : (c)
Q.20. ‘{’Ti]t"l = z}dt’ is equal to e
: let 1= 2] ——prdx
let ¢=4fx
ot g ol
| 2 +1] i
(d) —logf———+¢
X +‘.! l_'\ 'g-’“rl. 2x 3 +
log, 3
{Fune 2016f
7Y T
e X =) 3
024 log, 3 |
- Mol ks
* : i PR
let ¢ =y | log3 Iog.‘[' I)
dt = 2.y ( )
re(xlog, x+1
ST o Q.22, 1‘-71 - dx =
2 (1 )re2)
1.1 1 l la} e-1 (b} ¢ €} =] (d) None
== | ]
2\ i+l re2) [Dec. 2016/
: “?n;. )R Solution : (b) is correct,
e i e (xlog, x+1) o
~log——-+ X
2 Ti+2
g— t Sxlog.x 1)
g R ; _}-L'|-—-$! + X
= e x
whie s | agrreat 1, b stan | i - E
l..l'L ntegration Constant, - J(" logx+— Hr v g 1-|'
(b) is correct. ) > ot
=e'log, e—e'log, 1
‘ =" xXl=0=¢"
15,14 TTECRATION INTEGRATION 15.15
23, Evalus I. dx | i ll.‘i lto:
(.23, Evaluate ! % Q_lf., J." 0g i | ax is equal to :
(@) oz, (h)  zlog - ) [ A () MNone a) 0 ke s e
3 [Tune 2018}
[Tune 20y 7] .‘_-'ﬂl"""“ = (B)
1=l log(l-x)-log .1'1:)’.1' St
[=]| ing{l —(1-x 'I}— log(1-x )]rh'
AL
log % ¥y o
2 o [ F(x)dx = f (a—x)dx
2 Option (h) is correct - 3
Q.24. [e'f (x)+ f (x)ldx = 1= [[Tog x—Tog (1= x)]dx . (3
ta) e Fla)+o (0 e flx)te Egn. (1) + Eqn. (2} ; we get
() -0, 21 f0.dr=0
o sy (al &l M= [0dc=(
) (0 fx) W
[Dec. 2007f 3 =0
Solution : () 9
It is formula Q.27. If f{x)=——p— = then ]’:j {x)dx:
: _ x+4y1+x*
.25, J Xetdy = 217 Zir 2 e 3 fay
¢ : 2B LY = a =11=s2 . k] | T o |
: i {a) jt\— |J (5 3(\‘ |,} {c) .3(_1 ‘"J (d) Z(I \"}
(a) 2.¢" +c (b} .{f ke &) 5 + () None of these [Tune 20181
[Dec. 2017 Solution : (a)
Solution : {(cy
) l fix)=
1= f2r.efde =2 fe . 20 di | 3
g ¢ - xyl4
- : |
i = 2xdx : :
L Sl )
I &LoI=] fx)de=[{v1+x", = L
i il J

L, [ g
LI=_fedi= —e'+C=—¢" +C 2

i

Where C = Integration constant |



s X
Q.28 vy
{a) O
Solution : (§)

(by 52

o
(‘- r)
q

i‘.]’-‘ (
[ﬁ-t) +x
Adiding them ; we get

s+ (5 1}
rnll+(s x]

I"h

A8

_[:r.f.-r:[ri;:s—{;:

L2l=5=1=3

INTEGRATION

jz' dx is equal to :

() 1 () -1

; l-x
Q.29. The value of J-l -l—+—-l£r is equal to :
X

lo 2 1
{a) i.gz

3
by 2log=- -
(b) flz

i 3 | 2
(e) -2-1“:-:3-1 (& zluzz—l—|

May 2018

INTEGRATION 15.17

~ golution : ()

L

I.' 2 |4-|I‘
I+x l+x}
= [2.log{i+1)-x]"
= [28og(1+2)-2]-[2lag(i+ 1)-1]
= [Wgi-log2]-2+1
3
= 2log——1
2

(&) 15 correct.

2 1"‘
Q.30 “'P‘— dx js fqual to
sz 232 -1) W2
(51} -| BRI h)y 0 (s} ady —=
og, 3 log, 3 V2

[May 2018f
Solution : (¢}

1
I = j—:b _[ 2\‘I,Iaf.r
|L1;=‘l’x
dr:—lr—rfx
2x
Il x=0=¢=+0=0 :

J2

P 3 :|-.l"
ST ] ,

log, 3 log3

and if y — 2 5=

R ,.]"s' di =

1518

log3
.~ () is correct,

INTEGRATION

Q.31. The value of I:T—#};-zf-« dx is:
X+42-x

{a) O (k) 3

Solution : (4)
Tricks:-

r x"
o
L

——dc=
x +(a+b—x}' 2
L 2
;x+52 x
.32, _[:(x‘+-l]dx is equal to

(a) T]é'(zz+4f+('

=il

(c) %&"+4T+r
Solution ; (g)
|=‘[.1’(1:I +4)‘dx

1
Ei(x +4] 2xdx

Q.33 _[: (1+3x - x*)dx is equal
(a) -3 (h) -4

(e) 2 (d) 1
[May 2018)
'} =L
®) (P +4) +c
() None
' _ [Nev. 2018)
to
(€) 3 {d) 4

T
LS rpe il

INTEGRATION 15.19

Solution : (b)
[ (14+3x—x")dx

:{x+3%—%j|_ |
= [x]"I + %[x]: _%[)’,41 |
- s |
=3+l+%(9_'}'i(8'*‘)

=4+12-20=4

(d)y 32
[June 2019 |

Solution : (b) |
Tricks:-

{a) 1 by 112 ) 2

e Tt
0.35. Ie‘(x 4-1x}dx=

(@) ¥*-¢"+c

T | =

WZ=
2

[GIRF A

©) - -’ +c (d) —e* x+c

[June 2019]

Solution : {a)
Formula

1= JedrCe 7Gx
= ¢ flx}+e

jg-'_[_._-’ +2x)dv=e' 2 +e




| 15.20 INTEGRATION
| 036 [log(a”)dr=
| e

(@) Toga[%J-ﬂ‘ by loga [%}+c
~ i s

| [Dec. 2009]
| © xlogat-xte @ xloga’ +c S
[une 2019 :
4x+35
Solution : (a) j[41‘+5)°cit = ( ___l.H_.
T4
jlog(a‘ )d.r 1 :
- —r{4.\’+5} A+
= I:_r.lngadx 28
log rd._[,r.dx Where C = Integration constant.
i Q.39. JI (20 -x*)dx =
= loga )= [+¢ i
2 a5 i 4
Where C = Integration Constant (a) 14 (k) 104 L e 3
(a) is correct. [Dec. 2019]
| Q.37. Find the value of [ xe"dx Solution : (d)
|
! (a) e (x—1)+c (b) e (2x-1)+¢ I:JI(ZA:: - 2 )dx
(@ e (x-1) (d) None of these 1 :
[Dec. 2019] Eriil s
Solution : (a) PR £y
I= | xe'dx 20 anst lpogqt”
I it B o
By Parts ; we get .
[ dx 2 l‘_{_l]i ! - 1]4]
I=xfede—[1 2 (o' de by
et J{ G fe asfa L]
1
A'ff'—I|.€'dl' . %(1“)_.1(1_]}
= xe' —e' 4o 4
= e (x-1)+e S
——
1522 e
INTEGRATION i, i
1
(.40, !(e’ —e )y =2
1
@ B (o (e} 12 (d) None

Solution : (a) is correct,
‘ Letfix)=¢ - &"
then F(-x) = - (&' _ t"l]——_t(x:l

So, the function is a *ODD™ function.

[' 505 Iic' —& )dx =()

] 1
t1-x
| L P e
e -!‘l+x‘ir

| {a)

| 2log32-1 (b)) 210g3+1 (o) 4 log3/2-1 (d)Zlog2-1+k
[Dec. 2020
2
| = I-x 13 4 i i
Solution : (a) i cormect | —=gy = [S X, t2-(+x)
I 3 L Tl by T
.l Ty }
i = -] = TS
| J,-[rﬂ Jas [2log(1+ )~ «f
= 2[log (1 + _111' ~[aT
= o 3 2 = 3
2log 3 ~log 21— {2~ 1] =2log 2
2
Qu42. The value of [* X 4 1o
NV +a2-x
(a) 0 (M3 () 2 (a1
. 2
Solation : () iy
Tricks:-
| R A b-a

= — iy =
"X +(at+b-x)

EEEEEEE—

INTEGRATION 15.21

.38, Find the vatue of [ (4x +5)"dx is equal to
By 1/28(dx+5)+C
(d) None of these

(g} V7Ex+3)+¢
(¢} 1a(Ex+5) + ¢

1Dee. 3(!20,:

(@ e(;—lJ (b) e(e- 1) © a (@ &(e-i)

[Jan. 2021)
Solution : (a) is correct

L l__l_\
= Je [x x’de
Jer tf) + £ ()ldx = e fim) + e

[
I= fera——d
j-e x Ii =

Now = [ (%_xl’]dx:[?‘ ﬂ

. (a) 15 correct

Q4. The value of | fix)ds, where f(x) =1 +.x, < 0; flx) = 1-2x, x > 0 is
(@) 20 b) 2 (c) 4 (d) 0

[Tuly 2021
Solution : (b) is correct

[war= [ roas [ fooae

" ﬂ(; +;t}dx+J: (1~22)dv

%5 2T
= [.I'l-—-:r +[x—2—'
Al 2l



B —————————————————————

15.24 INTEGRATION
, 2y
=0+0-|(-D+
2

T o e
2
.45, Integrate with respect to x, 1/[x(log x)*|
(@) -llegx+k () logx+k ()

Solution : (@)

1=

——udx
x(logx)”
Lett=logx
1
=dt=—dr
X

1 1
e e X
< {logxy x

Ii:_dr =j': 2dt

= £ +K;r_+ﬁ'
-2+1 -1

— = +K
log x
Where
K = Integration constant

.46, J.I xe'dx

{a) -1 () ! €} ¢

1
Solution : [ = jx{J*iJr
' a

By Parts ; we get

[xetdx = !je"dx-—]é%-i— J‘e’dx‘} dx
| J

15.26

INTEGRATION
i %[x’]:_+%[x:]:l+2i.\'_]'n
- %[l‘-n]»fg-[]’_o]' 2[1-0]
=1,5,5 2415412 29 _ 4833

2 6 [}
2 (€} is correct.
Q49. [ 2x -3y dxis
(a) fE:;_S}"

S (2x=3)° L 2x-3)
P =R

Solution: j{;a_r ~3)dx

(-3 2

= Grnx2
= {E‘I—E?’_]Lr{.
() is correct
Q0. [ 5% is
(5) Zlug[ I;J © %I(:p_| ]il

= ;-ilug|x’+1”

4
2

['I'r'ir.'ka': —I 'rfl({;)} dx = 1‘0.!{|f{.1'!|J

E

d) x
[Dee. 2021

log x

() '
[June 2022

(2x-3)*
(d) T

[Dec. 2022}

2hog( 2 )
() _loul_”_

[Dec. 2022

-

INTEGRATION 1525
=XE* — jl cetdx
=xe' —e*
=e*{x ~1)
ke jr_. xe'dx =[E“ {x—l}l
= (1=1})=e%0~ 1)
-1 (= 1)=+1
2 {b) is correct
.47, Determine f(x), given that ' (x) = 12x* - 4x and f (-3) = 17.
(a) fix)=4x%-2x*+ |43 () fix)=6xlx* + 137
(e) flx)=3x'x"-137 {d) flx)=4x"-2x7-143
[June 2022{

Solution : f(x) = [f*(x)ix
1{12!:"—1!() dx

10/ S
2
where ¢ = integration constant.
o fX) = 40— 2X14C m

Now fl-3)= 4-3P-2(-3¢ +¢
or; 17==108=18+C
LC=143
- From (1)
f{x) = dx* = 2x* + 143
(a) is correct
Q.48. Find the area under the curve flx) =x* + 5x +2 with the limits 0 to 1.
(a) 3.833 (b) 4388 (c) 4.833 {d) 3338
y [Dee. 2022f

Solution: Required Area = [ flxdx
[}

- i[.l‘.! +5x + 2)dx

INTEGRATION 1527

- 12 log(47 + D ~log(2* +1)]

So, (c) is correet.

1
Q:51. Evaluate the integral f om0

[x=2
(a) log l ﬁ] FE

¥
(¢) log | e |

() log|{x—2)x - nj+c
x—1)

() logl{x - 2)x + 1}] + C
Jdune 2023]
Solution:

f 1

RrE L
cL jll._l L
“Mx-2 x-1

log (x - 2) - log (x

\dx

1+C

where C = [ntegration constant
(x=2%. ~

= log| 2—= I|+L
Lx=1]

() is correct.
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