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MuLTIPLE CHOICE QUESTIONS AND ANSWERS

2006 - NOVEMEER

[1] Two numbers are in the ratio 2 : 3 and the difference of their squares is

[

320. The numbers are:

{a) 12,18 ib) 16, 24
(c) 14, 21 (d) Mone.
Answer:

(b) Let numbers be 2x and 3x.
Therefore, (3x)° — (2x)* = 320

ax’ — 4x° = 320
5x* = 320
x* =64
x=8
s Numbers are: 2x=2x8=16
3x=3x8=24
If p : gis the sub-duplicate ratio of p — x*: q — ¥*, then ¥’ is :
o i - g
(a) e (b) S
qp.
© 5-q (d) None.
Answer:
(d) As per the given information:
e

2 2

q-x q

q* (p = x%) = P¥g = x°)

pa*- x*of = p*g - p*x’
x*(p*—q) = palp - q)

(1 mark)

(1 mark)
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2 Palp-a)
pi-q?

w= P9
p+q

[3] An alloy is to contain copper and zinc in the ratio 9 : 4. The zinc required

(4]

to melt with 24 kg of copper s :

2 1
(a) 10§kg (b) 105kg
() ngg {d) 9kg (1 mark)
Answer:

(a) Let the quantity of copper and zinc in an alloy be 9x kg. and 4x kg.
Therefore,  9x =24

Sozinc=4x=4 x g kg.

2
= 10 = kg.
39

?Iog[ |+510g [—] +3|og[%] is equal to :

(a) O by 1
(c) log 2 (d) log 3
Answer:

16 25 &1
(c) ?Log['5J+5Log {§]+3LOQ{EJ
7{log 16 —log 15) + 5(log 25 — log 24) +3 log (log 81 — log 80)
7[4log2—-(log3+log5))+5[2log5—(3log 2+ log 3)]
+3[4log3—(4log2+log5)]
28log2-7log3-7log5+10log5-15log2=5log 3
+12log3~12log2-3log5=log2
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(5]

(6]

Two numbers are in the ratio 7 : 8. If 3 is added to each of them, their
ratio becomes 8 : 9. The numbers are :

(a) 14,16 (b) 24,27
(c) 21,24 (d) 16,18 (1 mark)
Answer:
{c) Let the numbers be 7x and 8x .
7x+3 _ 8
0y
gx -3 9

9(7x+3)=8(8x+3)
63x + 27 = 64x + 24

x=3
Numbers are : 7x =7 x 3 = 21
Bx=8x3=24

A box contains ¥ 56 in the form of coins of one rupee, 50 paise and 25
paise. The number of 50 paise coin is double the number of 25 paise
coins and four times the numbers of one rupee coins. The numbers of
50 paise coins in the box is :

(a) 64 (b) 32
(c) 16 (d) 14 {1 mark)
Answer:

{a) Let the number of one — rupee coins be x.
Then, number of 50 paise coins is 4x
and number of 25 — paise coins is 2x

So,

w22y 2X e
B

AX + 8x + 2x =56 x4

14x = 224

x=224 _45

14

R e T S N A R e g T T T e g A T e TR
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[?] Value of (a|IB+ a 1.'&) (al.'ﬂ_a 1-'8) (am +a 1.'4) (arae+a ‘i} is:

(8]

[9

=

1 1
(a) a+ N (b) a— i
(c) &+ ; (d) &~ ; (1 mark)
Answer:
(b} (aua +a ua} (aUB___a UBJ {ah"i + a 14 :, (al.f2+a h’2}
i {alhl_a 11’4} {a1n'-l+ a 1!4) {auz +a 142
[using (a” — b%) = (a — b} (a + b)]
- (auz —a 1-’2) {awz +a 1.'2)
- a'-a 1
i
a
The value of the expression :
alw.h logf, fog; . logyt
(a) t (b) abedt
(¢) (a+b+c+d+1) (d) Mone. (1 mark)
Answer:

(@) " ios oul ieal,

b d i [ o
a log” * IDSG log’ 3 log’ _ lusing log a® = log®
log®  log® log®  log? | log?
~ gld
log®
= alog-'a
t [using ™" =m]

11109 p00 X = %, then x is given by:

@ 1o (b) 1

(c) 20 (d) Mone of these. (1 mark)



[ 3.8 | m[Solved Scanner CA Foundation Paper - 3A (New Syllabus) |

Answer:

(b} Log 11:00){:'_;

(10,000) ¥* x = [using log a°= x, = a"=b
1 i

{10,000) /4

5

10

=X

2007 - May

[10] Eight people are planning to share equally the cost of a rental car. If
one person withdraws from the arrangement and the others share
equally entire cost of the car, then the share of each of the remaining
persons increased by :

{(a) 1/9 (b) 1/8
(¢) 17 (d) 7/8 (1 mark)
Answer:

(c) When number of people = 8
then, the share of each person =% of the total cost.

When number of people =7
then, the share of each person =; of the total cost

Increase in the share of each person = i.e.
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Answer:

(a) Let the number of coins be 3x.4x,and 5x.

Then,3x+ 2 4+ 5% _1g7
2 10

30%x + 20x + 5x =187 x 10

55x = 1870
x= 1870 _ a4
55

Number of coins:
One rupee = 3x =3 x 34 =102
S0paise=4x=4x34=136
10 pEIlSE =6x=5x34=170
m+3n 4m-8n
[12] Simplification of % is -
(a) xm (b) =™
(€) =" (d) ="
Answer:

(b} ¥m-an  edm-gn

xBn: an

X ™+ 3n-4m-gn ) -
- N—— [usmg
xBm- 6n I X3k

x:\ m-&n

gm-an
yxBm-a

) iy
= x Sm-6n-6men {us-ng X - ¥a b
X

=x"
[13] Iflog(2a—3b)=loga—logb, thena=:
367 3b
@ 25 7 ®) 257
b? 3b°
© 25 (d)

2b+1

(1 mark)

(1 mark)
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Answer:
(a) Log(2a—-3b)=loga-logh

log (2a — 3b) = log E:

2a-3b=2
b

2ab—3b°=a

2ab—a=3b*

a(2b - 1) = 3b°
3b?

a=
2b-1

2007 - AUGUST

1
ezt bopac | b, pba {.p6d, 0k
1 1
@ s B s
(c) 1 (d) 0 (1 mark)

Answer:
(© 1 " 1 o 1
1ozt gzec 1egbc,zh-2 1oz 4,z

reduces to:

[14] On simplification

= + +
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(18]

(18]

(17]

Ratio of earnings of A and B is 4 : 7. If the earnings of A increase by
50% and those of B decrease by 25%, the new ratio of their earning
becomes 8 : 7. What is A’s earing ?

(a) 21,000 (b) T 26,000
(c) ¥ 28,000 (d) Data inadequate. (1 mark)
Answer:

(d) Let the earning of A and B be 4x and 7x respectively.
New earning of A = 4x x 150% = 6x
New earning of B = 7x x 75% = 5.25
Then, 5% -8
5.25x 7
This does not give the value of x
So, the given data is inadequate.

P, Q and R are three cities. The ratio of average temperature between
P and Qis 11 : 12 and that between P and R is 9 : 8. The ratio
between the average temperature of Q and R is :

(ay 22:27 (b) 27:22
(c) 32:33 {d) Mone. (1 mark)
Answer:

P_1 E...9
b)) G=2 g%

P:l‘I)-:S _ . and F’:Qx‘i‘l _ 98
Q 12x9 108 R &8x11 88

Therefore, = = — = =L
R

Se, Q:R=2722

1 1 1 )
10g,0(ab) + log,,(abc) + og,,(abc) is equal fo :

(a) O (b) 1
(c) 2 (d) -1 (1 mark)
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Answer:
&) e ¥
lbg™  log " logl™

1 1 1
_ log(abc) log (abc) : log (abc)
o o e
: logb
using log, b s
log{ah) ¥ log (bc) & log{ca)
log{abc)  loglabe)  log(abe)
_ log (abxbecxca)
- logabe
log a®b®c?
" log abc)

log abe log (abc)

[18] Number of digits in the numeral for 2%, [Given log 2 = 0.30103] :

(a) 18 digits (b) 19 digits
(c) 20 digits (d) 21 digits.
Answer:
(c) 2*

=64 log 2

=64 x 0.30103

=19.26592

Number of digit in 2% = 20.

(1 mark)
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[20]

(a) ¥165,%132,2110 (b) ¥165,¥110,% 132
(c) £132,7110,7 165 (d) T110,% 132, 165 {1 mark)
Answer:

(a) The ratio of share of A, B and C
= Aadin
4 56
151210 - 15:12:10
60

Therefore, A's share = 407 x —= =165
B's share =407 xE =7132

C's share = 4D?x- -—?110

The incomes of A and B are in the ratio 3 : 2 and their expenditures in
the ratio 5 : 3. If each saves ¥ 1,500, then B's income is :

(a) ¥ 6,000 (b) T4500

(c) ¥ 3,000 (d) ¥7,500 (1 mark)
Answer:

(a) Let the income of A and B be 3x and 2x respectively and
expenditures of A and B be 5y and 3y respectively.
Therefore, 3x = 5y = 1500 ............. (i)
2x—3y=1500............. (i)
Solving (i) and (i) Simultaneously
We get x = 3000 and y = 1500
Therefore, B's income = 2x = 2 x 3,000 = ¥ 6,000

If 4* = 5" = 207 then z is equal to :
XY
(a) xy ®
i X
(c) o (d) i (1 mark)
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Answer:
(d) 4 =5 =20° = k(say)
4. =N
5 =k'r
20 =k"*
4x5 =20

KV* 5 kMY = M2
Klx 1y - k1.-1( KM %" = xmm}
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s o8}
=34 [32]2x3’
5 7

= [i}m 3% x3'x3

=322=3"=1

log,8
e
log, 16.log, 10
(a) 3log,,2 (b) 7 log,,3
(c) 3log.z (d) MNone. (1 mark)
Answer:

IngE

0y ———m

log; -Log,
= log’. log,¢*.log,,*
= Iog';". Logff_ [ogf;

[23] The value

= 3log,* i log: 2 log,,”

_ 3log2 1log3 Zlog2
~ log3 " 2log2 logi0
dlog2
log10

= 3log’,

2008 - FEBRUARY

[24] In 40 litres mixture of glycerine and water, the ratio of glycerine and
water is 3:1. The quantity of water added in the mixture in order to
make this ratio 2:1 is:

(a) 15 litres (b) 10 litres
(c) 8 litres (d) 5 litres. (1 mark)
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Answer:
(d) Quantity of glycerine = 40 x 3 = 30 litres

Quantity of water = 40 x% =10 litres

Let x liters of water be added to the mixture.
Then, total quantity of mixture = (40 + x) litres
total quantity of water in the mixture = {10 + x) litres.
So, X =2
10+x 1
30 =20 + 2x
2x=10
x =5 litres
Therefore, 5 litres of water must be added to the mixture.

[25] The third proportional between (a® - b?) and (a + b)®is :

+b -b
@ 2% © 2o

(a-b)* {a' by
© o (B (1 mark)
Answer:

(d) Let the third proportional be x.
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Answer:
(c) 2°-2" '=4
ox_ 2% _
2
2"[1-l]=4
2
27| l=g
2.
5% =
2% =p°
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X _gtn 14X _ o
o2} 1-x%

og | =2n, n= Loge

-




[

[Chapter = 1] Ratio and Proportion, Indices...|m [ 3.19 |

[30]

(31]

The ages of two persons are in the ratio 5:7. Eighteen years ago their
ages were in the ratio of 8:13, their present ages (in years) are :

(a) 50,70 (b) 70,50

(c) 40,56 (d) None. (1 mark)
Answer:

(a) Let the present ages of persons be 5x & 7x .
Eighteen years ago, their ages = 5x — 18 and 7x —18.
According to given:
5x-18_ 8
7x-18 13
65x — 234 = 56x — 144
9x = 90
x=10
Their present ages are 5x = 5 x 10 = 50 years
7x =7 x10 = 70 years.

Ifx =y y=2z"and z = x° then abc is:

(a) 2 b) 1

(c) 3 (d) 4 (1 mark)
Answer:

(b) Z=x

2= y'=x)



[ 3.20 |m[Solved Scanner CA Foundation Paper - 3A (New Syllabus) |

2008 - DECEMBER

(33] If |ug[a_;_”]=%
(a) 12 (b) 14

(c) 16 (d) 8 (1 mark)
Answer:

(b) Log ( a‘;b] = ; {Log a + Log b)

(log a + log b) then: 2.2
b a

Log|  =Log (ab)te
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Profit (at year end) = ¥ 2,42,000 gives
A's Share = x 2,42,000 =3 72,600
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4q + 3q
- 3
4q -3q
3
= 8
3 7q
_ 1
o7
[36] Fourth proportional to x, 2x, (x+1) is:
(a) (x+2) (b) (x—2)
{c) (2x+2) (d) (2x-2) (1 mark)
Answer:
(c) Let the fourth proportional to x, 2x, (x + 1) be t, then,
X x+1
2t
¥
3= f
t=2x+2

Fourth proportional to x, 2x, (x + 1) is (2x + 2)
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¥ = 34 %+3x [Using (1)]
W =3x= -1
3

3(x*-3x) =10
3x*—9x =10
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Answer:
(@) log(m+n)=logm+logn
log(m+n)=log(mn) [ log(ab)=Iloga +logb]
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7]
201 _on
(a) by a2
(c) 2/3 (d) 1/3 (1 mark)
Answer:
o 4 o0 -1
() 22
= 1
= 2(1+ )
= 2n({2-1)
g
S
= 1
[42] If 2* x 3" x 5 = 360 Then what is the value of x, y, z,?
(a) 3,2, 1 (by 1.2,3
(c) 2,31 {dy 1,8,2 (1 mark)
Answer:
(a) 2 x 3x5=360. ............(1)
The factors of 360 are:
2% F x5,

2% 3 x 5 =360............. (2
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Answer:

(c) [log,, V25 —log,,(2%)+ log,, (4°)]"
llog,, 5— 3 log,2 + log,, (2]
[log; 5 -3 log,.2 + 4 log,°J*
[logy 5 + |Og|nz] *

llogy (5% 2)[ log (mn) = log m + log n]
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[46] The students of two classes are inthe ratio 5 : 7, if 10 students left from
each class, the remaining students are in the ratio of 4 : & then the
number of students in each class is:

(a) 30,40 (b) 25,24
(c) 40, 60 (d)y 50,70 {1 mark)
Answer:

(d) Let the ratio be 5x : 7x
If 10 student left, Ratio became 4 : 6
5¢-10 _4
7x-10 &
30x — 60 = 28%x — 40
2x =20
X= 10
Na. of students in each class is 5x and 7x
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[48] The recurring decimal 2.7777........ can be expressed as:
(a) 24/9 (b) 22/9
(c) 26/9 (d) 25/9 (1 mark)
Answer:
(d) 2.7777

24074007+ 0007+ ..coourn
(i.L.Li
0 100 1000

2+7[L-L-L- ________
10 100 1000

\
2+7[ 1110 !
1-110

1

[49] Solve: ;{.'“'9.."1&'3] .[” "E_'.Q“La] =
| 2 3

{a) 10" (b) 10°
{c) 10 {(dy 10° (1 mark)
Answer:

@ [log._nx sJ P [11 Iog..,xJ oy

2 3
3logx—-9+22-2log,, x=12
log,x +13=12
log,x =—1
x=10"
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[50] If A:B = 2:5, then (10A + 3B):(5A + 2B) is equal to:

(a) 7:4 b) 7:3
c) 6:5 (d 7:9
Answer:
(@) A-2_2k

B 5 Sk

10A +3B _ 20k - 15k _ 35k

5A 2B 10k-10k 20K
-3
T 20
7
)

2011 - JUNE

(1 mark)

[51] Ifn=m! where (‘m’ is a positive integer > 2) then the value of :

1 1 1 1
+

|°E|2" . Ioga" - logdn .......... logm
(a) 1 (b) O
(c) -1 (d) 2
Answer:

(a) Given:n=M! forM =2

g d oy A

log,"  log,"  log," log,,"

or, = log*+ log +1og, *+...c..coeeentlog, ™

log, (2x3=x4x ... % m)
log, (m!)

log,"

=1

(1 mark)

= log,*

b
log.” ]

. log'™™ = log™ + log”)
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[52] Inafilm shooting, A and B received money in a certain ratio and B and
C also received the money in the same ratio. If A gets ¥ 1,60,000 and
C gets ¥ 2,50,000. Find the amount received by B 7
{a) ¥2,00,000 (b) ¥2,50,000
(c) %1,00,000 {d) T1,50,000 (1 mark)
Answer:

(a) Given: A:B=B:C
- Be =AxC
or B=/AxC
& A=1,60,000;C = 250,000
B =
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Jja= Bx5x3
16x4
ya=2
On squaring(/a)? = 2°
a=4
[54] If log.x + log,x = B, then the Value of x is :
(a) 16 (b) 32
(c) B4 (d) 128 (1 mark)
Answer:
(a) Iflog,x+log, x=6
logx | logx _ g
log2 log4
ogx . logx _g
log2  log2?
logx + logx =6
log2 2log2
logx 1+ 1] =6
log2 2
logx " 3 _ 6
log2 2
logx =6 xg
log2 3
logx _ 4
log2
logx=4log2
log x = log 2°
x="2
x=16

[55] If X Varies inversely as square of Y and given that Y =2 for X = 1, then
the Value of X for Y = 6 will be:
(a) 3 (b) 9
(c) 1/3 (d) 1/9 (1 mark)
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Answer:
(d) Given x varies inversely as square of y
ie.xa L
Y2
Xx=k
5‘.2
o izl Y
y2

Given x =1,y =2 then

1= X k=1xd4=4
(2
Now putting y = 6, k = 4 in equation (1)
4
Xx= T

P
X=

| g
]
o=

o]

2012 - JuNe

[56] The value of 23" is equal to:
g3 _gn)

(a) 1/5 by 1/6
(c) 1/4 (dy 1/9 (1 mark)
Answer:
@ ¥ 333
gnedghet” gy gl gnal
_3@ )
3" (3*-3)
_ (@1
T (27-3)
_ 4
T ;

@ =
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[57] Iflogx y =100 and log, x = 10, then the value of 'y is :

(a) 2" (b) 2"
(c) 2'e@ (d) 2 (1 mark)
Answer:
(c) Givenlog, ¥y =100 .......ccc.e...(1)
log, x =10.iiieceeen(2)

Multiply eq (1) & (2)
log, y . log, x = 100 x 10
logy . leax _ 4 gog

logx log2
log y = 1,000 log 2
log y = log2"%®
=y = 21000
[58] Which of the numbers are not in proportion ?
(a) 6,8.5,7 (b) 7,3,14,6
(c) 18,27,12,18 (d) 8,6,12,9 (1 mark)
Answer:
(a) lf say a, b, ¢, d are in proportion they bear a common ratio that is
= 2 _ £
b d
tion(A) & + 5
Option (A) 5 * 2
Option (B) 7 = 14
ption (B} < =
: 18 _ 12
t 18w e
Sption () 27 18
Option (D) & =12
ption (D) 5 5
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[69] Find the value of x, if x (x)" = (x")*

(a) 3 (b) 4
(c) 2 (d) 6 (1 mark)
Answer:
(b) If X' (x)"®= (")
¥ 25"
- )(4'3 = )(%x

on comparing
4 ¥
3 24 3

x=12=x=4

[60] Which of the following is true.

g 1opd o 1
ab be ca abc
1.1 1
(a) log (ab +bc +ca)=abc (b} |c.g[E o1 E}:abc
(c) log (abc)=0 (d) logla+b+c)=0 (1 mark)
Answer:
(d) Given

Tog A g d

ab bc eca abe

cratb _ 1
abc abc
at+tb+c=1

taking lag on both side
leg(a+b+c)=log1
leg(a+b+c)=0
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[61] Findtwo numbers such that mean proportional between themis 18 and

third proportional between them is 144

{a) 9,36 (b) 8,32
(c) 7,28 (d) 6,24 (1 mark)
Answer:

(a) Lettwo Nos. be xand y

Mean proportion between x and y is 18
So %, 18, y are in proportion

;18::18:y
i=_8
18 y
xy = 324
x=% (1)

If third propor‘tion between x & y be 144
So, %, y, 144 are in proportion

Xiyiny:144

Xz W

y 144

ye = 144x (2)

Putting the value of x in equation (2)
¥ =144 x 324

¥

y' =144 x 324

Yy = 3/144x324

Y= 32 x2x2x2x2x2x3x3x3x%3
y="BxGxBx6x6x6

y =6x6

y =38

Putting y = 36 in equation (1)

x=2324 _
36

x=9,y=36
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[62] For what value of x, the equation {log ;2) = log,” is true?

(a) 16 (b) 32
(c) 8 (d) 4
Answer:
(a) Given
mgﬁF = l°g:2
| log % log x
(log2 \* _ log2
| logx™#) log x
E_Joaz ] = log2
i log »
bl
5 logx
gx / X
4[Iog2] =[Iog21'
log %, log x
4082 4
log x
4log2 =logx
log2® =logx
- 2 Zx=x=16
[63] The mean proportional between 24 and 54 is :
(a) 33 (b) 34
() 35 (d) 36
Answer:

(d) Mean Proportion = /24 x 54

= V'TQG
=36

{1 mark)

(1 mark)
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[64] The triplicate ratio of 4 : 5 is:

(a) 125: 64 (b) 16:25
{c) 64:125 (d) 120:46 (1 mark)
Answer:
{c) The triplicate Ratio of 4 : 5=4%: 5°
=64:125

2013 - DECEMBER

- .
[B5] 1%a+ 3k +3/c then the value of {a—_l;c

(a) abc (b) 9abc

1 1
{c) == (d) o (1 mark)
Answer:

(a) If 3/a+3b+3/c=0
ah“.! + b1.‘3 + c1.‘3 - 0
a4 pB=_c" wammnsrsesl)
Cube on both side
(awa + bh’S}:i = {__ GU& 3
(aws}s + (bm)$ +5: a1-‘3| p'" (aw + b”s} =—C
a+b+3a"™ b= (-c")==c

a+b+c=23a"p" "

l arh: cl - 3a'"p'g"™

3 3
! a ~g + cr= (a'®. b'™®. ¢'*)® = abc
L

[66] Find three numbers in the ratio 1 : 2 : 3, so that the sum of their
squares is equal to 504
(a) 6,12, 18 (b) 3,6,9
(c) 4,8,12 (d) 5,10,15 (1 mark)
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Answer:

(a) Since Ratio of three Numberis1:2:3
First Mo. =%
Second No. = 2x
Third No. =3x

Sum of squares of numbers = 504
(%)% + (2x)* + (3x)* = 504
X+ 47 + 9% =504

14x° = 504
¥ = 504
14
x* =36
.=

First No.=x=86
Second No. =2x=2x6=12
ThirdMNo.=3x=3x6=18

[67] The value of log, 9 . log, 2 is:

(a) 3 (b) 9
(c) 2 (d) 1 (1 mark)
Answer:
(d) log,9 . log,2

= log9 log2

log4 log3

_ log3 log2

_  2log3 log2

© 2log2 log3

= 1
[68] The value of (log, x . log, y . log, z)Fis
(@) 0 (b) -1
(c) 1 d 3 {1 mark)
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[69]

Answer:

(c) (log,x . logy . log,z)*
- [ logx logy logz|®
B [ h:gy' IDgz' Iogxf

(1

1

Divide 80 into two parts so that their product is maximum, then the
numbers are:
(a) 25,55 (b) 35,45
(c) 40, 40 (d) 15,65 (1 mark)
Answer:
(¢} The sum of two No. = 80

First No. = x

Second No. = (B0 — x)

Product two No = x. (80 - x)

P =80x—x P 4 |
w.r.f. (x)

9 _gp-2x cererrrneneneeannens (2)
dx

dp _ _
S 2 T L2
For max/minima
9 .
dx
80-2x =0
2% 80
X = 40
% = 40 in equation (jii)
d

*0 _ _ 2 (Negative)
—_— == egative,
dx? 9
function is maximum at x = 40
Numbers are 40, (80 — 40)
=40, 40
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[70] Ifx:y=2:3, then (5x+2y):(3x-y)=
(a) 19:3 (b) 16:3
(c) 7:2 (dy 7:3 (1 mark)
Answer:

Letx-.2k y =3k
(5% + 2y) : (3x—y)

= (x+2y)
(3% - y)
_ 5x2k-2x3k
3x2k - 3k
_ 10k - Bk
Bk - 3k
_ 16k
3K
=16:3
[71] 1f (25)"%° = (25x)*; then the value of x will be :
& = i (1 marq
[ mar
Answer:
(b) If  (25)' = (25x)°°
2512" =255 %
o 25IED @ xsﬂ
2550
= 25 =x%
= (50 =y
b szm = x5
- (5-1}50 = xﬁD
- 5* =
P — k4
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[72] The value of

a)atabb? l|r 5
3'—] x| % isequalto .
v
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[75]

(76]

Answer:
(b) If %%+ y* = Ty
X4 7+ 20y = Txy + 2xy
(x + y)* = 9xy
taking log on both side
log (x +y)* = log 9xy
2log(x+y)=log9+logx+logy
2log(x+y)=log 3 +logx+logy
2logx+y)=2log3+logx+logy
2log(x+y)—2log3=logx+logy

x+y) b))
2Jea 52 jo )
=logx+logy
fx+y) _ 1
log 5 3 [log x + log y]
A person has assets worth ¥ 1,48,200. He wish to divide it amongst his

wife, son and daughter in the ratio 3 : 2 : 1 respectively. From this
assets, the share of his son will be:

(a) 724,700 (b) 49,400
(c) 774,100 (d) ¥37,050 (1 mark)
Answer:

(b) A person has Assets worth = ¥ 1,48,200
Ratio of share of wife, son & daughter
= F 2y
Sumof Ratio = 3+2+1=6
Share of Son = % x 1,48,200

= 49,400
If x = l0g,,12, y = log,,24 and z = l0g,;36, then xyz + 1= ___
(a) 2xy (b) 2xz
(c) 2yz (d) 2 {1 mark)
Answer:

(e) lf x=log,, 12, y = log,;24 and z = log,,36 then
XYZ +1
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. |m[ 343 ]

=10g,,12 x 10g,.24 x l0g,,36 + 1
logiz log24 og3s 4
log2d log36 logd8
_ logi2 4
log48
log2 +lagh8
log48
log(12 x 48)
logds
_ log(578)
log48
- log2#?
logdd
2log24
log48
log24  log36
"log36 " log48
=2.l09,:24 . log,;36
=2yz

2014 - DECEMBER

[77] lflogx=a+b, logy = a - b then the value of log 1—0: =
y

(a) 1-a+3b (b) a—1+3b
(c) a+3b+1 (d) 1—b+3a

Answer:
(a) Givenlogx=a+b,logy=a-b

Iog[ | =log 10x - log y*

(1 mark)
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[78] Ifx=1+log,qr,y=1+log,rp and z =1 + log, pq then the value of

I .
x y z
(a) 0 ib) 1
(c} -1 (d) 3 (1 mark)
Answer:
(b) If x=1+log,qgr,y=1+log,rp,z=1+log, pq
X=1+ logar
logp
x = logp - loggr
logp
x = logpar
logp
1__logp
x logpgr
Similarly
1 _logg
y logpar
l: logr
z logpgr

Fptigd_logp o ‘logy o logr
x y z logpar logpgr legpgr
— logp +logq +logr
~ logpar
- logpgr
logpgr
=1
[79] For three months, the salary of a person are in the ratio 2 : 4 : 5. If the
difference between the product of salaries of the first two months and
last two months is ¥ 4,80,00,000; then the salary of the person for the
second month will be:
(a) T 4,000 (b) ¥ 6,000
(c) 28,000 (d) ¥12,000 (1 mark)
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Answer:
(c) Ratio of the salary of a person in three months =2:4:5
Let, Salary of I month = 2x
Salary of II" month = 4x
Salary of IlI" month = 5x
Given
(Salary of Product of last two months) — (Salary of Product I* two
months)

= 4,80,00,000
(4%.5x%) — (2x.4x) = 4,80,00,000
20x* — 8x° = 4,80,00,000
12x* = 4,80,00,000
% = 40,00,000
x = 2,000
Salary of the person for second month = 4x = 4 x 2,000 = 8,000

2015 - JUNE

[B0] A dealer mixes rice costing ¥ 13.84 per Kg. with rice costing ¥ 15.54
and sells the mixture at ¥ 17.60 per Kg. So, he earns a profit of 14.6%
on his sale price. The proportion in which he mixes the two qualities of

rice is:

(a) 3:7 (b) 5:7

(c) 7:9 (d) 9:11 (1 mark)
Answer:

(a) Let SP of mixture is ¥ 100
Then Profit = 14.6% of 100
=146
CP of mixture = (100 - 14.6)
=85.4

If SP is ¥ 100 then CP =85.4
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fSPis717.60thenCP = % % 17.60

= 15.0304
CP of the Mixture per kg =¥ 15.0304
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[83] If 15(2p® - g°) = 7pq, where p and q are positive, then p : g will be:

(a) 5:6 b) 5:7
(c} 3:5 (d) 8:3 (1 mark)
Answer:

(a) If 15(2p* - g°) =7pq
30p° - 15¢° = 7pq
30p® - 7pg-15g° =0
30p® - 25pq + 18pg — 15¢° =0
5p(6p - 5q) + 3q(6p - 5q) = 0
(6p—50) (5p +30) =0

If 6p-5g=0and5p+3g=0
6p=5q 5p=-3q
E:E:p:q=5:62=
q 6 q

)

(not possible)

2015 - DECEMBER

[84] The ratio of third proportion of 12, 30 to the mean proportion of 9, 25

is:

(a) 21 {b) 5:1

(c) 7:15 (d) 35 (1 mark)
Answer:

(b) The third proportion of 12,30
c= DP (301 _ 800 _ o5

The Mean proportion of 8,25
b= ac=0x25=,225 =15
Ratio of third proportion of 12, 30
and Mean proportion of 9, 25 = 75:15
=51
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[85]

(86]

[87]

The value of log; 3 x log, 4 x log, 5.
(a) 0 (b) 1

(c) 2 (d)
Answer:

(c) log, log, 4 x log, §
ch la?g 4 m}f
10915' log 2

1
=ik 1 k
5 (1 mark)

= '.‘39..‘.1
log 2
= log 22
log 2
= .J”ﬁ'zl_ 2_2o

What number must be added to each of the numbers 10, 18, 22, 38 to
make the numbers is proportion?

(a) 2 b) 4
(c) 8 (d) None of these. (1 mark)
Answer:

(a) Let x to be added
Then (10 + x), (18 + x), (22 + x), (38 + x) are in prop.
Product of Extremes = Product of Mean
(10+x)(38+x)=(18+x) (22 +x)
380 + 10X + 38x + x* = 396 +18x + 22x + ¥°
48x% + 380 = 396 + 40x
48x - 40x =396 - 380
Bx =16
X =2
The value of 22" ' i :
one1 _gn

(@ 2 (v) 2

(c) g (d 2 (1 mark)
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Answer:

b 2 ! 2 i 2'2 !
gretogn  gnplope

21 -2
2"(2'-1)
137
[1 ' éJ
2-1)
%
z )

1

-
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XiY-Z WiZ-X ZiX-Y
= + £
X+y<Z  X1yrZ  Xey+z
_XrY-Z A YrZ-X+EX-Y
T Xry+z

X4y -2

B ot N

Xy-Z

[90] X, Y, Ztogether starts a business. If X invests 3 times as much as Y
invests and Y invests two third of what Z invests, then the ratio of

[91]

capitals of X, ¥, Zis:

(a) 3:9:2 (b) 6:3:2
(c) 3:6:2 (d) 6:2:3
Answer:
(d) Givenx=3yandy= %z
x_3 y_2
y _‘I an d |
x:y=3:1 andy z=2:3
=3x2:1x2
=6:2
X:y:z=6:2:3
If log,(x* + ) - log,(x + 1)= 2, then the value of X is:
(a) 2 b) 3
(c) 16 d) 8
Answer:

(c) Iflog, (x* + x)—log, (x + 1) =2

= ()|
109 [:x-n]

-'|Ogd! =2

(1 mark)

(1 mark)
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[92] Value of B R L

logs’ logl’ logs’
(a) O (b) 1
(c}) 5 (d) 60 {1 mark)
Answer:
(T . I
log, 80 log, 60 log; B0
1
= 34 4+ o chhl P = L8l
log,, 3 + log,, 4 +log,, 5 {iog,b log, a-_
= logy(3x 4 x 5}
= log,, 60
=1
2016 - DECEMBER
[93] If 3" =5Y =75 then
a) x -z=0 b) 24+1=1
(8) x+y (0) 242=2
1,2 1 2 1 1
C = d = 1 mark
@ f+2=1 @ 2+1-2 (1 mark)
Answer:
(e) If 3 =5"=75" =k (let)

then F=k5=k75°=k
3=k'™5= K" 75 =K
we know that
75 =3x5x5
1 1 1 1
kZ=k* k¥.k’
T O |
KEf=FK* ¥ ¥
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on comparing
1.4 1.1
z_x ¥y oy
1
z
1
=

pa = IN

w
%
P22
¥

[94] Iflog 2 =0.3010 and log 3 = 0.4771, then the value of log 24 is:

(a) 1.0791 (b) 1.7323
(c} 1.3801 (d) 1.8301 (1 mark)
Answer:

(c) f log2=0.3010andlog 3=04771
thenlog24 =log @2 x2x2x3)
=log2+log2+log2+log 3

=3log2+log3
=3 = 0.3010 + 0.4771
= 0.9030 + 0.4771
=1.3801
[95] If abc = 2, then the value of 1 + 1 + 1 is:
Téas2b™ 4 Ap -7 T+cea™
2
(@) 1 (b) 2
(c} 3 (d) ; (1 mark)
Answer:
(@) If abc=2
ab =2 =pc"" a= 2=2p'¢"
[ bec
bc = 2=2a" b=2=2¢a"
a ca
ca =2 =2p" c=2-2ap’
b ab
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Given 1 + 1 + 1

1+a-2b" 4,1, .1 1+ec-a
2

1

1
1 . 2b g a
Tra+2b” gy, lp. ey all+era’)
2

= 1 i 2b 1 a
(1+a<2b") 2b"'+1+2p'c!' arac+1

e e B e
1+a+2b7 2b'+1+a a+2b7+1

- 1+2b'-a
1+a3+2b7

= ]
[96] There are total 23 coins of ¥1, ¥ 2 and ¥ 5 in a bag. If their value is
¥ 43 and the ratio of coins of ¥ 1 and T 2 is 3:2. Then the number of

coins of T 1is:
(a) 12 (b) 5
(c) 10 (d) 14 (1 mark)
Answer:
(a) Total no. of coins =23
Ratioof T 1coin:T2coins =3:2
let No.of ¥ 1 coins =3%
MNo. of ¥ 2 coins =2x%
No. of ¥ 5 coins =23-3x-2x

=23 -5x
Total value of all coins = 43
3xx1+2xx2+(23-5x)5=43
Ix+4x+115-25x =43
- 18x=43-115
—18x==72
x=T2_4
-18

No.of T1coins=3x=3x4=12
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[97] fa:b=2:3,b:c=4:5andc:d=6:7,thena:dis:
(a) 24:35 (b) 8:15
(c) 16:35 (d} 7:15 (1 mark)
Answer:
O i
{c}a.b—2.3=*b - (i)
b:c=4:5=2=4 (i)
¢ 5
c:d=6:7= =8 (iii)
d 7
Multiply equation (i) & (i) & (i)
ayb,c_2,4,6_18
b B d 3 5 7 35
[98] The value of log (1° + 2* + 3% + ......n%) is equal to:

(a) 3log1+3log2+....+3logn

(b) 2logn+2log (n+1)~2log2

(c) log n+ log (n+1) + log (2n+1) —log & (1 mark)
(dy 1

Answer:
(b) log (1° + 2% + 3* + ———+ %)
=log (£n°)

n{h+1)
2

=2log l”{” 1)l

=log

=2[log n + log {n+1) log 2]
=2logn+2log(n+1)-2log2

[99] Ifa "g ”z and b :%:r—s then the value of —; " ; is equal to:
'i v ye =

(a) 480 {b) 482
(c) 484 (d) 486 (1 mark)
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Answer:

(b)ifa= B85 angp= ¥8-15
\.5 \,l5 \,6 \1’5
a+h—\‘ﬁ '€5+!@'_'|"5.
-8 B+
_ B yBF (B - B

(6 - yB) (6 - 5)
_ 6+5-2¢%06+5-2¢30
(VB - (/BF°

5

‘éin
2l

2017 - DECEMBER

[100] The ratio of the number of 5 coins and ¥ 10 coins is 8 : 15. If the
value of T 5 coins is ¥ 360, then the number of ¥ 10 coins will be:

(a) 72 (b) 120
(c) 135 (d) 185 (1 mark)
Answer:

(c) Ratio of ¥ 5 coins and ¥ 10 coins =8: 15
Let the No. of T 5 coins  =8x
and the No. of T 10 coins = 15x
The value of T 5 coins =T 5 x 8x
360 =40x



[ 3.56 | m[Solved Scanner CA Foundation Paper - 3A (New Syllabus) |

x =30
40
X =9
No. of ¥ 10 coins = 15x
=15x9
=135
[101] If log, [log. (log, X)] = 0, then the value of ‘X’ will be:
(a) 4 (b) 8
(c) 16 (d) 32 (1 mark)
Answer:

(c) Iflog; [log, (log.x)] =0
log, (log, x) = 3° [ log.b=x b=a"
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and ! arein proportion, then the value of %' will be:
X

(b)

(d)

o=

na| =

|t tn o

(1 mark)

@[3 m|EH e

.1 are in proportion
)(

uct of extremes = Product of means

o=

2% 15
2x=15
x=15/2

2018 - May

[104] If p: q is the sub-duplicate ratio of p—x* : q— 7, then x® is :

_P 9
@ py () pg
(c) i’—_% (d) Mone. (1 mark)
Answer

{(d) Sub duplicate ratio of (p = x%): (g =) = yp - x?:yg-x*

P =yp %2 g %2

P_yp_x*

Q Ja - x2

an squaring hoth side
P_Q _p- xZ

@ o
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[105]

[1086]

[107]

P (g — %) = f(p - %)
Pq-p¢=gp -
pzq % qu = pzxz =3 qzxa
pa (p - a) = (p*+ g)x°
Pa(p-gl=(p+q)p—apx

¥ = _Ppalp-a
(p+q)P-q)

¥ = _Pa
(p+a)

The value of the expression :
ahpﬂu.bgt.hg;l logy t

(a) t (b) abedt
c) (@a+b+c+d+t) (d) Neone
Answer:
() g o g
= g lod® log® log® log’
log® log® log®  log?
= glod
log®
= alog, [+ g = x]

= t

The mean proportional between 24 and 54 is:

(a) 33 (b) 34
(c) 35 (d) 38
Answer:
(d) Mean proportion b = \/ac

= 24 %54

= v@

=36
The value of log, 9. log, 2 is:
(a) 3 (b) 2
c) 9 (d) 1

(1 mark)

(1 mark)

(1 mark)
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[108]

Answer:
log8 log2
d) log,9. Log,2 = —=% &<
(d) log. ek log4 log3
= log¥ log2
log2® log3
= 2lg3: log2
2log2 " log3
=1
2n 4 -1
2n-1_2-—|
1 3
2t by =
@ ® 3
2 1
c] £ d) L
© 2 (@ 3
Answer:

2“_2I' 1 2""2".21

(b) Bl

20-1 Eﬂ 2n_2| 2ﬂ
2 (1.2
2".(2-1)

mer o pg|

(1 mark)
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[109] 3%-2 s the duplicate ratio of 2 then find the value of x:
5 3

¥+ 6
(a) 2 (b) 6
{c) 5 (d) 9 (1 mark)
Answer:

(b) is the duplicate ratio of
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111] Wx:y:z=7:4:11then XYV * 2 g
[111] ¥
Zz

(a) 2 (b) 3
(c) 4 (d) 5 (1 mark)
Answer:
@it xyz=7411
Let x=7k y=4k z=11k
xry-z _ Thrdk-11k _ 22k _ 5
2 11k 11k
[112] log, log, log,16 =?
(a) O (b) 3
(c) 1 (d) 2 (1 mark)
Answer:

(c) log, log; log,"
= log, log, “0922“)
= log, log,” log,*
= log, log,’ ( log?=1)




[ 3.62 | m[Solved Scanner CA Foundation Paper - 3A (New Syllabus) |

Answer:
(a) Ratio of two Numbers =7 : 11
Let I*No = 7x
1" No = 11x
Given Condition
(Tx+7): (11x+?}=2
2
111( ? T3
21x+21=22x+ 14
21 —-14 =22x-21x
T
FNo=7x=7x7=49
IMNo=11x=11x7=77
[114] If 2°= 3" = 127" then
(a) Lol =1

xZ V? 2

Ci
| =
+
| ra
1

A
X ¥ 72
| 1
e i
(d) Mone (1 mark)
Answer:
(¢) i 2¢°=3"=12" =K
N K.sy’ = K 127 =K
I

2=K’ 3=k’ 2=k

Mow,
12= 2x2x3
I 1
KT = K¥ xK* x K

t
z*
1

|

K¥ =K

=

i
LA

-
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[115]

[116]

On comparing

T I

22 x2 ¥2 )"2
L2 1
22 XE yQ
The value of
1 1 ( 1
Iogs,[1-g] +|095[T-§]+ +Iog5,l1<-@]
(a) 2
(b) 3
c) 5
(d) 0
Answer:
7' 1 (
(b) If Iogs[t 'EJ Iogs[i E] +....................+Iogs,{1
_ &) 7 8 (
= log [ 75] + Iog[ é_] Iog [ = ] it OG {
_ & T 624 625
= |0g5r§£ax)?x_........_axa 4]
= log, (125) =log, 5° =3 log, 5
=3x1
=3
1092,;‘5{512} »logs 5 324 =
{a) 128:81
(b) 2:3
c) 3:2
(d) MNone
Answer:
(c) log,z 512 T log, s 324
log 512 . log 324

T log2y2 " log 32

(1 mark)

.L]
G624

5_2_5_]
624

(1 mark)
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__log(8® _log18?
" log y2x2x2  log /3x3x2
_lg®  log (187
"~ log(8)"* " log(18)"®
_ Slog8 . _2log 18
T 1i2leg8 ’ 1/2log 18
3x2) : (2x2)
=6:4
=3:2
[117] IFP =x" 4+ x " then P*=3F =
(a) 3
1 1
® 3[x1)
© { e 1]
TN
(@ 2 (x—lJ (1 mark)
X
Answer:
(c) IfP=x"3+n""then P°— 3P
Given P=x" 4 x" ..e(1)

Cube on both side
PS e (J(“S'i- J(L-'HJS
PS = (xh'S}E + (X-IJ'p)S + be‘& X -13 (xlﬂ + X-1.‘3}
=x+x"+3x1xP
PP =x+1 43P
X

PP -3P=x+.
X
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[118] The ratio of two numbers are 3 : 4. The difference of their squares is

28 Greater no. is:

(a) 8

(b) 12

c) 24

{d) 64. (1 mark)
Answer:

(a) Let the two numbers be x and y

Greater no. vy
Smaller no. x
According to question,
3
;=.i —Eq1 and y¥-x*=28 —Eq2
Further solving Eq 1

x:%‘f —Eq3
PutEg3inEg2
; £a e
f-[IyJ_ZB
y: o9y® _

1 16 =48

y=8 {square root both sides}
So, the greater number i.e. y is equal to 8.
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[119] The price of scooter and moped are in the ratio 7 : 9. The price of
moped is ¥ 1,600 more than that of scooter. Then the price of moped

[120]

is:
(a) 7,200
(b) % 5,600
(c) T 800
(d) ¥ 700
Answer:
Price of scooter
(a Price of Moped
Let; the price of scooter = 7x
and price of moped = 9x
According to question
9x = 7x + 1600
2% = 1600
x =T 800

il
S

(1 mark)

So, price of moped = 9x = 9 (800) = ¥ 7200

log, ,, 10,000 = ?

(a) 2

(b) =2

(c) 4

(d) -4

Answer:

(b) log,,, 10,000
log 10,000
log 0.01
log (10)*

1
log| ——
o( w30
4xlog 10
log1-log100

; log b
Since log ,b = -I-og-a

0-log(10)®
4 4

(1 mark)

loga"=nloga

Iog[E] =logb-loga

log10=1
log1 =0
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I
n- [ " {n

: y3.3" |r
3.3

[121] Value of |g

(a) 9
(b} 27
(c) 81
(d) 3
Answer:

(b) =

(1 mark)
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MATRICES

2.2.1 Introduction:

Matrices are one of he most powerful tools in mathematics. Matrices
applications are used in Business, Finance, Economics, genetics, Sociology,
Modern Psychology and Industrial Management.

Matrix: A matrix is an ordered rectangular array of numbers (real or
complex) or functions. The numbers or functions are called the elements or
entries of the matrix. We denote matrices by capital letters.

[4] 4 2 3 2 8
A=l9l B= a; C=j45 s
[12] 9+i 4 9 3 s

It is to be noted that a matrix is just an arrangement of elements with out any
value in rows and columns.

Example : Consider the following information regarding the number of men
and women workers in three factories |, Il and IlI

Men Workers Women Workers
| 30 25
1] 25 a1
I 27 26

Represent the above information in the form of a 3 x 2 matrix. What does the
entry in the third row and second column represent?

Answer:
The infarmation is represented in the form of a 3 x 2 matrix as follows:
30 25
A=l2s 31
27 26J

The entry in the third row and second column represents the number of
women workers in factory IIl.
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Order of a Matrix: A matrix having m rows and n columns is called a matrix
of order m x n or simply m x n matrix (read as an m by n matrix).

Order of matrix m x n means there are m (rows) and n ( = columns). The
number of elements in an m x n matrix will be equal to m.n.

e A= E ;sz

The order of this matrix is 2 x 2 (2 rows and 2 columns). Total number of
elements willbe 4, (=2 x 2)

- 56 EI]
(i)Bj3 2 12
la 9

ax3
The order of this matrix is 3 x 3 (3 rows and 3 columns). Total number of
elements are 9. (= 3 x 3).

2.2.2 Types of Matrices
(i) Column Matrix: A matrix is said to be a column matrix or column
vector if it has only one column. The order of column matrix is m x 1

2 ¢

eqg.A=|3 : B=-3g
5 Jax ) =l

(i) Row Matrix: A matrix is said to be a row matrix or row vector if it has
only one row. The order of row matrix is 1 x m
eg.A=[2 4 8|, B=[s 15,

(i) Square Matrix: A matrix in which the number of rows are equal to
number of column is said to be a square matrix. Thus an m x n matrix
is said to be a square matrix if m = n and is known as a square matrix
of order n.
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(iv) Diagonal Matrix: A square matrix is said to be a diagonal matrix if all
its non diagonal elements are zero.
]

e.g. A=) g B:[ |
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(x) Lower triangular Matrix: A matrix is known as lower triangular matrix
if all the elements above the leading diagonal or principal diagonal are

Zero.
8 0 0
eg.A=53 0
4 2 aJ

(xi) Sub Matrix: The matrix obtained by deleting one or more rows or
columns or both of a matrix is called its sub matrix.
7 8 9
e.q. A=3 2 3
54 6

The sub matrix is obtained by deleting 3™ Row and 1*' Column.
8- la 9]
2 3
(xii) Equal Matrices: Two matrices A = [a;] and B = [b,] are said to be
equal if they full fill two conditions.
(a) The order of both the matrices is same
(b) Cormresponding elements in both the matrices are equal, that is a;

= b foralli and ] Symbolically, if two matrices A and B are equal,
we write A=B

s 0r-§ 3 8-t g

[ 4 1 4
(ifA=ls & B=ls &
JE RS

2.2.3 Algebra of Matrices:

In this Section, we shall introduce certain operations on matrices, namely,
addition and subtraction of matrices, multiplication of a matrix by a scalarand
multiplication of matrices.
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Addition of Matrices:
(i) Order of the matrices should be same.
(i) Add corresponding elements.
(i} Order of resultant matrix will be same as original matrices.

[2 s [a 4
e.g. A=01 6 ; B=j2 g
[_4 3 dx2 1 8 dIx2
[ s B 4 [s 9
A+B=1 6+ 2 9| =13 15
[ PO (R I A
We add Corresponding elements
a, a b, b, b
A = l 11 12 13] : B st " 12 13
B Egp 3?3_1:;*3 lbzi 22 235, 3

3,40y 8,pb, a+by
g1 "By Bz v By 8y by

A+B=

2xd

Subtraction of Matrices will follow the same process
Addition of the matrlces'

A=~,4 2 9] ‘B= l ]
B 3 ?2J 2x3

2 5 1 6
A-B= lsa?aa [32?.-M

= k]
a-8=[3 | 3.,
» Negative of a Matrix: The negative of a matrix is denoted by — A.
We define=—A=(-1) A.
_Is 1 IR
e.g. A_[ a y]rth_en Ais

Asenasen[y Y[
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Properties of matrix addition:
(i) Commutative Law: If A and B are matrices of the Same order, then
A+B=B+A
(i) Associative Law: If A, B and C of the same order, then
(A+B)+C=A+({B+0C)

(i) Existence of additive identity: Let A and O of the same order matrix
(O is zero matrix), then
A+O0=0+A=A
In other words, O is the additive identity for matrix addition.

(iv) Theexistence of additive inverse: Let A by any matrix, then we have
another, matrix as — A (having same order as A).
Such that A + (— A) = (- A) + A= 0. So - A is the additive inverse of
A or negative of A.

Multiplication of a matrix by a scalar:

In general, we may define multiplication of a matrix by a scalar as follows. If
A is a matrix and K is a scalar, then KA is another matrix which is obtained
by multiplying each element of A by the scalar K.

eg. LetA=[2 | 4. K=3(Scalar)

6 3 2
a2 1 4 _[6 3 12
8A=31]; 3 2]‘ 18 9 6]

Properties of Scalar Multiplication of a matrix:

If A and B be two matrices of the same order, and K and L are scalars, then
(i) K(A+B)=KA+KB
(i) (K+L)A=KA+LA

Multiplication of two matrices:
The product AB of two matrices A and B defined only if the number of
columns in matrix A is equal to the number of rows in matrix B.
{Conformability of multiplication).
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Let A be an m x n matrix and B be an n x p matrix, then
(A ) (Bog) = (Cpi )
(is resultant matrix whose order is m x p}

. _[6 9 [z 8 0
eg. Find AB, IfA= [2 3 and B= l? g BL,z
the matrix A has 2 columns which is equal to the number of row of B.
So AB is defined,
AB = [612)-9(7) 6(8) - 9(3) (D) -9(31]
2{2) - 3(7) 2(6) -39 2(0) - 3(8)
AB_IQ-BS 3B+81 0+72
Tla4+21 12427 0+24

_[s 117 72
AB"’zs 34 24]2,3

Properties of Matrix Multiplication:
(i) Matrix multiplication is not commutative in general i.e. AB BA

=1 0 o 1
eg A= ID _1] and B L 0}
then AB = [E: 10]
BA = [‘: c]], clearly AB BA
Note: Diagonal matrices of same order will be commutative
eg. ifA:[;J g], B=3 0}

4
= 3 0
then AB = BA [0 3]
(i) Associative Law: For any three matrices A, B and C, we have
(AB) C = A (BC)
(i} Distributive Law: For the matrices A, B and C
(a) A(B+C)=AB+AC
(b) (A+B)C=AC+BC
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(iv) Existence of Multiplicative identity:
For every square matrix A, there exist an identity matrix of same order
such that |1A = Al = A.

(v) If A, Band G are three matrices such that AB = AG, then the general
B C

{vi) If Ais m x n matrix and O is an n x p null matrix, then AO=0, A=0
Note: The product of two non- zero rnatru:es may be zero matrix

eg. lfA= l ']; B= [
= 0|_
AB=[0 0]_0
06 ?] 0 11 2]
Example:lfA=|-6 0 8.,B={1 0 2|,C=|-2
7 -8 0| 120 ]
Calculate AC, BC and (A + B)C. Also, verify that (A +B)C =AC +BC
Answer:
07 8]
Mow, A+B=/-5 0 10|
8-6 0]
07 8][e2] 0 14 24] 10
So (A+B)C=|-5 0 10/}-2/=]-10 -0 -30|=|20
&-6 0| 3 16 <12 o| |28
_'067]_‘2| [o 12«21 9
Further AC=|-6 0 8l-2/=|-12 +0 -24|=|12
|7-8 0ll3] |14 <18 +0 30
011 [2] 0 -2 3 1]
and BC={10 2/|-2=|2 -0 6|=| 8|
12o0/l3 |2 -4 -0 ¥
(9] [1] [10
So AC+BC = 12;+l 8|=|20
lao] |-2 28

Clearly, (A + B)C = AC + BC
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1 2 3
Example:IfA|3 2 1J|. then show that A — 23A— 401 =0
4 21
Answer: )
[1 2 3][1 2 3 [19 48
Wehave A=A A= 3-2 1//3 -2 1/=|1 12 8
4 2 1[4 2 1] {48 15
5 , |1 2 3][19 4 8] [63 4669
So, A=A A°=/3-2 1/|1 12 8|=|69 -6 23
4 2 1J 14 6 15] |92 48 83
MNow,
, [63 45 69 1 2 100
AP— 23A-40l=69 -6 23-23|3 -2 1/-4000 1 0
|92 46 63 4 21 00 1
63 46 69 -23 -46 -89| [-40 0 O]
=169 -6 23|+ |69 46 -23|+(0 -40 0]
92 45 83 |92 -46 23| [0 O -40f

B3-23-40 -46-46+0 B9-B9-0
69-69+0 6146-40 23-23.0
92-92-0 45-46-0 63-23-40
000
000
000

=0

Example : In a legislative assembly election, a political group hired a public
relations firm to promote its candidate in three ways: telephone, house calls,

and letters. The cost per contract (in paise) is given in matrix A as
Cost per confract

40 Telephone
A =100 Housecall
[ 50 Letter
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The number of contracts of each type made in two cities X and Y is given by

Talephone  Housecall  Letter

B [1000 500 5000 — X
~ [3000 1000 10,000 =Y

Find the total amount spent by the group in the two cities X and Y.
Answer:
We have

BA:lao_ooo- 50,000 -2.50.000‘ - X

120,000 +100,000 + 5,00,000 —Y
= 3,40,000 —+ X
7,20,00 -y

So the total amount spent by the group in the two cities in 3,40,000 paise
and 7,20,000 paise, i.e., 3,400 and ¥ 7,200, respectively.

Transpose of Matrix:
Major points of this topic are transpose of matrix, symmetric and skew
symmetric matrix.

- If A =[aij] be an m x n matrix, then the matrix obtained by interchanging
the rows and columns of A is called the transpose of A. Transpose of the
matrix A is denoted by A’ or [A"].

Symboalically
A= [aij]mxnl A= {aji]nxm
1 6

2 2
4 3oz

,_at_ [t 2 4
x=n= 3 i

eg A=
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Example: If A =li \f 02} andB=|2 - 2], verify that

It 2 a4
(i) (A=A, iy A+By=A+B,
{iii) (kB)' = kB', where k is any constant.
Answer:
(i) We have
TR P
A= 4‘50]“'&‘_ 23 gj:-‘(ﬁ!)—[4‘”20]—ﬁ
Thus (A =A
(i) We have
/ 2 -1 2 I
A=|3 \3DQI,B=[1 ] 4‘=A+B= 5v341:l
5 5
Therefore (A+B) = |/374
4 4
3 4 [2 1]
MNow A= \7 E‘B'=i-1 2]
2 0 2 4]
5 8
So A+B'= |3 14
4 4
Thus (A +B)=A+B
(i) We have
2 -1 2| _[2k -k 2K
kB = KL 2 lek 2k ak|
2k k] -
Then (kB) = |k 2k|:k1 2}:!(3'
2k 4k 2 4
Thus (kBy = kB'

Symmetric Matrices:
A square matrix A = [aij] is said to be symmetric if A" = A, that is [ai]] = [aji],
for all possible values of i and j.
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3 2 5 fa 2 8]
eg. A=p2 4 -1, A=2 4 -]
5 -1 8 5 -1 g

Skew Symmetric Matrices: A sguare matrix A = [aij] is said to be skew
symmetric matrix if A’ = — A,
that is aji = — aij for all possible values of i and j.
MNow if we put i = j, we have

aii = — aii

s 2aii=0

oraii=0forallis.
This shows that all the diagonal elements of a skew symmetric matrix are
Zero.
Note: For any square matrix A with real number entries, A + A’ is a
symmetric matrix and A — A’ is a skew symmetric matrix.
2.2.4 Determinants
Determinants have wide applications in Engineering, Science, Economics,
Social Science, etc.
Determinants are quite useful to solving a system of linear equations. They
are also helpful in expressing certain formulas.
Every square matrix A = [a;] of order n, we can associate a number (real or
complex) called determinant of the square matrix A, denoted by | A | or det

Aor A
(i) Formatrix A, [ A|is read as determinant of A and not modulus of A.
(i) Only square matrices have determinants.
— Determinant of a Matrix of Order One:
Let A = [a] be the matrix of order 1, then determinant of A is defined to be
equal to a
— Determinant of a Matrix of Order Two:

ral 22,
defined as :

Let A= [Z" z'?l be a matrix of order 2 x 2, then the determinant of A is

Ay a'é
det (A)= A =A= |:a,,.=_||22—a2,a12
a?'l a'zz
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Example: Evaluate = H ;|

Answer:

We have | 2 ‘;‘zz (2)-4(-1)=4+4=8.
n x  x+1

Example: Evaluate e

Answer:

We have

1 =X 00 - (x+ 1) (x=1)

= - (-1 == +1=1
Determinant of a Matrix of Order 3 x 3

determinant of a matrix of order three can be determined by expressing it in
terms of second order determinants. This is known as expansion of a
determinant along a rew (or a column). There are six ways of expanding a
determinant of order 3 corresponding to each of three rows (R,, R, and R,)
and three columns (C,, C, and C,) giving the same value as shown below.
Consider the determinant of square matrix A =[a]; .,

ay, ., Ay
i.e., Al=@, a, a,

By 8y &
Expansion along first Row (R,)
Step 1: Multiply first element a,, of R, by {— 1)!"" [(= 1)sum o stizes 12 1 ang
with the second order determinant obtained by deleting the elements of first
row (R,) and first column (C,) of |Alas a,, lies in R, and C,,
ie., -1y "'a, Ez"’ s

T

Step 2: Multiply 2™ element a,, of R, by (— 1)"*? [(— 1) o'=™=n2 T and the
second order determinant obtained by deleting elements of first row (R,) and
2™ column (C,) of lAl as a,, lies in R, and C,,
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e (-1)*%a, t: ::j

Step 3: Multiply third element a,,, of R, by (- 1)" *3 [(= 1)moisutesing ] and
the second order determinant obtained by elements of first row (R,) and third
column (Cy)of [Alas a,, lies in R, and C,,

i 123 y gy

™ 1) Rafr

Step 4: Now the expansion of determinant of A, that is | A| written as sum of
all three terms obtained in step 1, 2 and 3 above is given by

detA=|Al=(-1)"" a”E“ Z‘j (=12 a,zE" :;j
32 354 3t

a;
a,
Or Al= ay (8 B3 — 8 8sy) — 84z (Byy Bz — gy 8zg)
+ 8y3(8z 83z — 85 Bg2)
= &gy 8yp Bgy — 84y By g3 — 8y Hpy Bgy + By Ay Bgy + A3 Ay Ay
—8pzayd 0 e (1
Minors and Cofactors:
In this section, we will learn to write the expansion of a determinant in
compact form using minors and cofactors.
Definition 1: Minor of an element a of a determinant is the determinant
obtained by deleting its i" row and j" column in which element a; lies. Minor
of an element a, is denoted by M,.
Remark: Minor of an element of a determinant of order nin = 2) is a
determinant of ordern — 1.
Example: Find the minor of element 6 in the
1 2 3
determinant & = 5 §
g 9

+(=1)'"a, Eal
3
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Answer:
Since 6 lies in the second row and third column, its minor M., is given by
M., =l 2 =8-14=—8 (obtained by deleting R, and C, in 4).

Deﬂrlitlon 2 Cofactor of an element a,, denoted by A, is defined by

A = (= 1) "' M, is minor of a;
Example : Find minors and cofactors of all the elements of the determinant
1

4 3

Answer:

Minor of the element a, is M;

Here a,,=1. So M, Minorofa,, =3
M,. = Minor of the element a,, =4
M., = Minor of the element a,, = -2
M., = Minor of the element a,, = 1
Now, cofactor of a is AJ So
Ay=(=1)" Mn = (-1 (3)=
Ap=(1)"M,=(-1)4) =

Ag = (1" My = (- 1) (- )
Azz—-(—ﬂ‘?Mu (—1}“(1)—1

Properties of Determinants:
(i) The value of the determinant remains unchanged if its row and
columns are interchanged.
5|
|

Example: Verify Property 1 for A = ]

ok

1
Answer:
Expanding the determinant along first row, we have
o 4 & 4 & 0
s =2 ‘local® ‘sl
5 -7 1 =7 1 5|
=2(0-20)+3(-42-4)+5(30-0)
==40-138+150=-28
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(i)

{iif)

By interchanging rows and columns, we get
2 6 1
A, =| 53 f g (Expanding along first column)

_z|0 & & 1 6 1
_2|4 ?"(”3}|a 71*5lo s

=2(0-20)+3(-42-4)+5(30-0)
=-40-138+150=-28
Clearly & = A,
Hence, Property 1 is verified.
If any two rows or columns of a determinant are interchanged, then
sign of determinant changes
-3 5
0 4
5 -7

Example : Verify Property 2 for A =

—“;h

Answer:

|2 -3 5
A=|6 0 4 =-28(SeeExample 6)
1 5 -7

Interchanging rows R, and R; i.e., R, = R;, we have

2 -8 &
A =21 § -7
6 0 4

Expanding the determinant A, along first row, we have
5 -7 1 T 11 B
Aizz‘a 4‘_(_3)‘5 4|*Sfs o
=2(20-0)+3 (4 +42)+5(0-30)
=40 + 138 -150=28
Clearly A =-4A
Hence, Property 2 is verified.
If any two rows (or columns) of a determinant are identical (all
correspanding elements are same), then value of determinant is zero.
6 2 3
e.g.lAL:[? 2 3
9 2 3




[Chapter = 2] Equations and Matrices | [ 3.85 |

(iv)

v

(vi)

We get

[Al=0

C, and C, are identical.
If each element of a row (or a column) of a determinant is multiplied by
a constant K, then its value gets multiplied by K.

D 5l

5 ?]:23

0 4

3 5

5 ?]=23><3=34
4

2
eg. |Al= :5

2
|B|=3])1
&

If some or all elements of a row or column of a determinant are
expressed as sum of two (or more) terms, then the determinant can be
expressed as sum of two (or more) determinants.

2 3 4 112 3 4] 2 3 4
a+2x b2y ce2z=la b c|+2x 2y 2z

M N o) M NO |[M N O

Property 6 (with verification and remark)

If to each element of any row or column of a determinant, the

equimultiples of corresponding elements of other row (or column) are

added, then value of determinant remains the same, i.e., the value of
determinant remain same if we apply the operation

R R +kRorC C +kGC.

Verification :
B o2 2
LetA=pb, b, blandh, =| b b, by |
G, G G b1 bz ba "
where A, is obtained by the operation R, = R, + kR,.

Here, we have multiplied the elements of the third row (R,) by a
constant k and added them to the corresponding elements of the first
row (R}

Symbolically, we write this operation as R,= R, + kR,.

e.q.

@, +ke, a,+ke, a,-+ke
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Now, again
a, a, ag| [ke, ke, ke,
b, =, b, by+|b, b, b, | (Using Property 5)
G 6 G |b b, by
=A+0 (since R, and R, are propartional)
Hence, A=A,
Remarks:

(i} If &, is the determinant obtained by applying B, = kR, or C, = kC, to the
determinant A, then A, = k A
(iiy It more than ane operation like R, = R, + k R is done in one step, care
should be taken to see that a row that is affected in one operation
should not be used in another operation. A similar remark applies to
column operations.
Note:
(iy If|A|= 0,square matrix A is singular matrix
If| A| =0, square matrix A is non-singular matrix
(i) A square matrix A has inverse if
A is non-singular.
2.2,5 Inverse of a Matrix:
If A is a square matrixand |A | = 0
then,

A= L (Adjoint of A) = AdLOA}
[A] [A]
Adjoint of a Matrix:
The adjoint of a square matrix A = [a]., is defined as the transpose of the
matrix [A],., where A, is the co-factor of the element a,
B By By
A= éam Ay Ay
2y, a; a

33

[An A1E '&13
then adj A = Transpose of |A,, A, A,
|_A3I A.‘i! A‘HZ':
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A A
A, A
A, A

21 A.'JI

e 'q.];‘l
23 A:lzj
Ex:1 Use Cramer's Rule to solve

2x+3y-z=1

dx+y-3z=11

3x-2y +5z=21
Solution:
Find the determinant D, by using x, y and z values
2 3 -

1 -3

-2 §
Find D,, by replacing x — values in 1* column with the values after the equal
sign leaving the y and z columns unchanged.

5]

D= =-78

1 3 -
D,=|11 -1 -3 =-312
21 -2 5

Similarly one can find the value of D, and D,
(replacing y and z values in the 2™ and 3" column)

2 1 1 2 3 1
D=4 11 -3=156, D,=4 1 11/=-78
3 21 5 3 2 21
Now use Cramer's Rule.
D i
g Sl ol L |
D -78
D 156
= _f = ==2
Y D -78
D 5
Z:__5=_7B=
D -78
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Example: Find adj Afor A= 7§
Answer: We have A” =4, Ap=—1,Ay=—3,Ap=2
Hence, adJA_l l [ ] '3]

13
1 4 El
13 4

Example: If A = then verify that A adj A =| Al Also find A™.

Answer:

We have [Al=1{16-9)-3(4-3)+3(3-4)=1=0

NowA;; =7, Ap=—1A=—1A;=-3 Ap=1,A;5=0,A;=-3,
Ap=0, Ay=1

) (7 -3 -3
Therefore adj A =1 1 0
-1 0 1
[1 3 a][7 -3 -3
Now AfadjA) = [1 4 3||1 1 0
|1 3 4/].7 0 1
[7-3-3 -3:3:0 -3+0+3
=[7-4-3 -3-4:.0 -340+3
[7-3-4 -3:3+0 -3-0+4
[too 10 0]
={010=(1)jo10f{=IALl
o o1 00 1)
{7 -3 -3 7 -3 -8
Also A'——adj = —[-1 1 o=/-1 1 0
-1 ¢ 1 |-1 o0 1

Example: If A =[12 i] and B =l 2 32] then verify that (AB)” = B'A"
Answers:

We have AB = l 3 [
Since, |AB| = 1 1 #J 0

=ls  -14

2 -21 T 5]
1 3
, (AB)" exists and is given by
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(AB)" -—adJ(AB) l"' 5] 1 |14 5‘

Further, |Al=—11 # CandIBl=1 = Q. Therefore. A" and B” both exist
and are given by

Therefore, B' A" =— l[?
Hence, (AB)'=B" A,

Example: Show that the matrix A = ﬁ 3 satisfies the equation A 4A+] =

0, where | is 2 x 2 identity matrix and O is 2x2 zero matrix. Using this
equation, find A”,
Answer:

We have AE:A,A:[E g”f gi:'; 1:;]

7 12]_[8 12,1 o_[o o

Hence, A2w4A+I:[‘ 7]——l4 3] IU 1]—[0 ol=0
Now, AZ—dA+1=0
Therefore, AA—-4A=-1
Or, AA(A)-4A AT =—| AT (Post multiplying by A” because (Al #0)
or, A(AAT) —4l=—A _

asqn - a4 o _[2 al.[2 -8
or, At =4l A..[O 4] [‘ 3=[2 2]

Hence, Al= l_ﬁ gl
2.2.6 Solution of linear Equations in three variables (Cramer’s Rule)
(i) & # 0,the system has a unigue solution given by
aX aZ
x= s y= ‘»‘ § z
(i) &=0,andatleastone of &,, 4, &, * O.
The system has no solution. It is inconsistent



[ 3.90 |m[Solved Scanner CA Foundation Paper - 3A (New Syllabus) |

(iiy &=0,and a,, a, &,=0. The system may or may not have a solution.
If it has a solution, the equations are dependent and there will be an infinite
number of solutions. If it doesnt have a solution, the equations are
inconsistent.

MuLTIPLE CHOICE QUESTIONS AND ANSWERS

2006 - NOVEMBER

[1] On solving \%\u 4 2%, we get one value of x as :
X X

4 1

2 py L
(@) 13 () 13

2 3
(¢) T (d) 5 (1 mark)
Answer:

x|, [1T-x _ 1
@ N1-x x 25

P RS

1-x N x 3
[x
Let [—=
=] \11_ ¥
113
Then y+— = =
yiel _ 18
Y G
6y*+6 =13y
By — 13y +6=0
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3y(2y-3)-2(2y-3)=0
(By-2)(2y-3)=0
y=§r§
When y = g ; Then
X
1-x
Squaring both the sides,
¥ o_ 4
1-x 9
Ox=4-4x
13x =4
4

o ey
13

When y = g , Then

=2
3

LARE

N1x 2
On squaring both sides, we get
X g

1-x 4
4x =9-9x
13x=9
_ 9
13
Therefore, as per the given options, x = %

[2] Findthe positive value of k for which the equations : x* + kx + 64 = 0 and
x° = 8x + k = 0 will have real roots :

(a) 12 {b) 16
{c) 18 (d) 22 (1 mark)
Answer:

(b) For real roots, discriminant = 0
b’ =dac=0
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K-4x1x64>0
K —256 >0
k* > 256
k=16
for xX*—8x+k=0
(-8 -4x1x4>0
64 —dk=0
4k < 64
k<16
Hence, k=16

2007 - FEBRUARY

[3] A man sells 6 radios and 4 televisions for ¥ 18,480. If 14 radios and 2
televisions are sold for the same amount, what is the price of a

television?

(a) ¥1,848 (b) T840

(c) 1,680 (d) ¥3,360 (1 mark)
Answer:

(d) Let the price of 1 radio be ¥ x and television be T y.
Then, 6x + 4y = 18,480
14x + 2y = 18,480
Solving (1) & (2) simultaneously :
Gx+4y =18480
28x + 4y = 36,960

=) (4 =)
{22x = /18,480
x =840

When x = 240, 6 x 840 + 4y = 18,480
4y = 18,480 - 5,040
y= 1224 = 3,360

Therefore, Price of a television is T 3,360
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[4] If one root of a equation is 2 + /5, then the quadratic equation is :

(@ ¥ +4x—=1=0 (b) ¥*-4x-1=0
() ¥+4x+1=0 {d) ¥—dx+1=0 (1 mark)
Answer:

(b) If one root is 2 + /5, then other root will be 2 — 5, because irrational
roots always occur in pairs.
Now, equation will be :
x-(2-\5)][x-(2-,5)]=0
-2+ Bx—2-Bx+(2+ 5} (2-,8)=0
¥ —2x— EX—2x+Bx 4+ (4-5)=0
W¥—4x—1=0

2007 - May

[5] A man starts his job with a certain monthly salary and earns a fixed

increment every year. If his salary was ¥ 1,500 after 4 years of service

and ¥ 1,800 after 10 years of service, what was his starting salary and

what is the annual increment in rupees?

(a) ¥1,300,% 50 (b) ¥1,100,%50

(c) ¥1,500, T30 (d) None. (1 mark)

Answer:

(a) Let the starting salary be ¥x and the annual increment be Ty.
Then, x+4y =1500 (1)
X+ 10y = 1800 )
Subtracting (1) from (2)

x + 10y = 1800
X+ 4y =1500
By = 300
y =3%50
Substituting y =50 in (1), we get x = 1,300
Therefore, starting salary = x = ¥ 1,300
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2007 - AuGUST

(6]

The sides of an equilateral triangle are shortened by 12 units, 13 units
and 14 units respectively and a right angled triangle is formed. The side
of the equilateral triangle is :

(a) 17 units {b) 16 units
(c) 15 units (d) 18 units. (1 mark)
Answer:

(a) Let the side of the equilateral triangle be x units.
Then, side 1 = (x — 12) units
side 2 = (x — 13) units
side 3 = (x — 14} units
Since, the new triangle formed is a right angled triangle, therefore
by Pythagoras theorem :
(side 1) = (side 2)° + (side 3)*
(x—12) = (x— 13)" + (x— 14)
X%+ 144 - 24x = x* = 169 — 26x + x° + 196 — 28x
x° — 24x + 144 = 2x° — 54x + 365
2% — x?—54x + 24x + 365144 =0
X =30x+221=0
X =17x—-13x + 221 =0
X(x—17)—-13 (x—-17)=0
(x-13) (x—17) =0
x=13and 17
x =13 is not possible because if x = 13 then the length of side 2 =
0 which is not possible therefore x = 17 units.

The value of {6 -6 +y6 .= is:

(a) -8 (b) 2

(c) 3 (d) 4 (1 mark)
Answer:

(c) Let 66 /6. ==Y wmmieaa (1)

on squaring both sides, we get

- 2
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6 +y=y" [From(1)]

y'-y-6=0

v =3y +2y-6=0
y(y—3)+2(y-3)=0
(y+2)(y-3)=0

y=-2.3

y =— 2 is not possible, therefore y =3

2007 - NOVEMBER

[8] Area of a rectangular garden is 8000 square metres. Ratio in length
and breadth is 5:4. A path of uniform width, runs all round the inside of
the garden. If the path occupies 3200 m?, what is its width?

(a) 12m (b) 6m
(c) 10m (d) 4m. (1 mark)
Answer:

(¢) Let the length and breadth of a rectangular garden be 5x and 4x.
Area = Length x breadth
8000 = 5x = 4x
8000 = 20x°
x° = 400
®x=20
Length = 5x = 5x20 = 100m
Breadth = 4x = 4x20 = 80m.
Let the width of the path be y m.
I 100 Q0

A Y¢ B

Y Garden Y
<> <O
D Y¢ G

B R

Then |Lenoth = (100 — 2vim
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Area of PQRS = 8000

Area of width = Area of FQRS - Area of ABCD
3200 = 8000 - [(100 - 2y) (80 - 2y)]

3200 = 8000 — (8000 — 160y — 200y + 4y°)
3200 = 8000 — 8000 + 360y — 4y*

4y* — 360y + 3200 = 0

y*—90y + 800 =0

y*— 80y — 10y + 800 =0
y(y—80)-10(y—80)=0
(y—80)(y—10)=0

y =80=10

Width = 80 m is not possible therefare, width of the path = 10m.

2008 - FEBRUARY

El

A man went to the Reserve Bank of India with ¥ 1,000. He asked the
cashier to give him ¥ 5 and ¥ 10 notes only in return. The man got 175
notes in all. Find how many notes of ¥ 5 and ¥ 10 did he receive?

(a) (25, 150) (b) (40, 110)
(c) (150, 25) (d) None. (1 mark)
Answer:
(c) Let the number of notes of ¥ 5 be x and notes of 10 be y.
Then, x+y =175 ssssiaziigarasinibily)
5x+10y=1000 s (2)
Solving (1) and (2) simultaneously. we get :
5x+ 5y = 875
5x + 10y = 1000
—By=-125
y=25
Wheny =25 thenx+y=175
Xx+25 =175
x =50

therefore, No. of notes of ¥ 5 = 150
Mo Af aatacs ~FF 40 — OF
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2008 - JUNE

[10] A man rowing at the rate of 5 km in an hour in still water takes thrice as
much time in going 40 km up the river as in going 40 km down. Find the
rate at which the river flows :
(a) 9 km/hr {b) 2.5 km/hr
(e} 12 km/hr {d) Mone. (1 mark)
Answer:
(b) Let the speed of the river be x km/hr.

Distance

Time
Distance
Speed

While going upstream, the speed of the river will reduce the speed

of the boat. Hence, net speed of the boat while going upstream

= (5 — x) km/hr.

Time to row upstream = ;—0 hrs.
x

We know that speed =

= Time =

While going downstream, the speed of the river will increase the
speed of the boat. Hence, net speed of the boat while going
downstream (5 + x) km/hr.

Time to row downstream :.;’_ﬂ hrs.
R

Now, go by options:

Obviously if the speed of the river is more than the speed of the
boat, then rowing upstream is not possible. Therefore, we can
easily rule out options (a) and (c) as the speed given in these
options is mare than the speed of the boat.

Option (b} —+ 2.5 kr/hr. — If the speed of the river is 2.5 km/hr.

Time to row upstream = — 20 =40 _ 45 prg,
5-25 2.5

Time to row downstream = — 10— 40 _ 533 1yg,
5+2.5 7.5

As per the question.

Time to row upstream = 3 x Time to row downstream
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[11] The value of
2+ 1 is

2+
(@ 1+42 (b) 25
(c) 2+ 43 (d) Mone.
Answer:
a
{)Lﬂ’ri_ =yiDh
2+1
JETI
2+ %_ = y + From (1)
2y +1 =y
y'—2y—-1=0

By Shri Dharacharya,
ot Vb%-4 ac
y b+ e
(-2) £y~ 2F 4x1x(- 1)
2x1

_2:/1°3

(1 mark)

But answer i.e. value of y will be grater than 2 because.
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1
=2+ —tuinins
y=2+ 4

So,y=1+28&y+#1-,2

2008 - DECEMBER

[12] 1f x*—86x* + 11x — 6 = 0 then find the value of (3x — 4).

(@) (1.2, 3) (b) (=1.2,5)
(c) (-1,3,5) {d) (2,3,5) (1 mark)
Answer:

(b) x*-6x*+ 11x—6=0
Put x = 1, which satisfies the given equation.
~ (x—1) is one of the factors of the above equation.
To find the other two roots, we shall proceed with the division
method.
x?-5x+Bx-1
x? -6 11x -6
' —x*
=) (+)
x =5x 4+ 11x
-6x+ 5x
() (=)
x 6x -6
6x —6
€]
—_% X
Factorising, x¥* = 5x + 6 = (x = 2) (x — 3)
. Roots of given equation are (1,2,3)
MNow, values of (3x —4)
- 3x1-4=-1
3x2-4= 2
Bx3-4= 5
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[13]

(14]

If (2 + 3} is a root of a quadratic equation x* + p, + g = 0 then find the
value of p and q.

(a) (4-1) (b) (4.1)

(c) (—4,1) (d) (2,3) (1 mark)
Answer:

(c) If one of the roots of the equation is 2 +,/3, then other rootis 2 — 3
s Sumof roots=2+,/3+2-,3=4
Product of roots = (2 +,3) (2—,23)=4-3=1
.. Required equation is :
%% — (sum of roots) x + product of roots =0
Orx®—4x+1=0
Now comparing with x* + px + g =0
weget, hb=—4andg=1
Required answer is (— 4,1)

If area and perimeter of a rectangle is 6000 cm® and 340 cm
respectively, then the length of rectangle is :
(a) 140 {b) 120
(c) 170 {d) 200 (1 mark)
Answer:
(b) Given :
Area = 6000 cm?, Perimeter = 340cm
As we know,
¢ xb=6000
2(1 +b) =340
Where, =length and b = breadth
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2009 - June

[15] One root of the equation :
W—25+mx+3(7+m)=0is
reciprocal of the other.

Find the value of M.

(a) =7 by 7
(¢) 17 (dy —1/7 (1 mark)
Answer:

(a) If one root of the equation is reciprocal of the other then the
product of the roots is 1.
Now, ¥* —2(5+m)x+3(7+m)=0
¥ — (10 + 2m)x + (21 +3m) =0
Since the roots of the equation aforementioned are reciprocal of
each other.
Therefore, product of the roots =1
c
= 1

ﬂ;3’”=1
21 +3m=1
dm=-20

m=20/3=-6.60r-7
Therefore, the value of mis 7.

2009 - December

[16] If the length of a rectangle is 5 cm more than the breadth and if the
perimeter of the rectangle is 40 cm, then the length & breadth of the
rectangle will be :

(a) 7.5¢cm, 2.5 cm (b) 10 cm, 5cm
(c) 12.5¢cm, 7.5¢cm {d) 15.5cm, 10.5 cm. {1 mark)
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Answer:

(e) Letthe breadth of the rectangle be x cm, Therefore length = (x +5) cm.
Now, Perimeter = 2(I + b)
40 =2[(x+ 5) + x]

20=x+5+x
20=2x+5
2x=20-5
2x=15
x= 12

2
X=7.5

So, breadth=x=7.5cmand length=x+5=75+5=125cm.

2010 - June

[17] Roots of the equation 3x* — 14x + k = 0 will be reciprocal of each other
if :

(a) k=-3 (b) k=0
c) k=3 (d) k=14, (1 mark)
Answer:

(¢) Since roots are reciprocal of each other,

Roots of equation will be =, 1.

Product of Roots willbe 1 =+ £
a

kK -4

3

~k=3
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2010 - December

[18] Positive value of ‘k' for which the roots of equation 12x*+ kx+ 5 =0 are

in ratio 3:2, is:

(a) 512 (b) 12/5

(©) &E‘O (d) 5,70 {1 mark)
Answer:

(d) 12¢* +kx+5=0
Here,a=12;b=k;c=5
Let the roots be 3y and 2y respectively.
We know that:
Sum of Roots = —°

_ -k

Jy+2y= =

- k

12
y 12x5

_-k

* Y %

Also, we know that:

Product of Roots = &
a

= Sy:

eq. (1)

= 3yx2y=%

. i &

= 63’2"12

y vy B

= 5{2_'2x6

2 a8

= Y==_ eq(d
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Putting the value of y = 6—3 in the above equation:

{k‘25

| o] 7z
k2 _ 5

3600 72
kz _ 5% 3,600

= k=15.811
On going through the options on calculator, we find that 5,10
= 15.811. Therefore, answer is option (d) + 5,/10.

[19] If one root of the equation x* — 3x + k = 0 is 2, then value of k will be:

(a) - 10 (b) 0O
(c) 2 {d) 10 (1 mark)
Answer:

(c) *~3x+k=0
-+ one root = 2 = it will satisfy the e.g :
putting x = 2, we get
(2 -3(2)+k=0
=+ 4-6+k=0
k=2

2011 - June

[20] If the ratio of (5x — 3y) and (5y — 3x) is 3 : 4, then the value of % : yis :
(a) 27:29 (b) 29:27
(c) 3:4 (d) 4:3 (1 mark)
Answer:
(a) Given:2* -3y - 3

51; -3x 4

4(5%x-3y)=3 (Ey 3x)

Eew o

. MM s e . A
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L 29% = 2Ty
e 27
y 28

or, x:y=27:29
[21] If roots of equation x* + x + r = 0 are '=' and 'B' and =" + p* = — 6. Find
the value 't 7

5 7
@ 2 () 2

(c) ?“ (d) 1 (1 mark)
Answer:

(a) Given:'a'and B arerootsof X’ +x+r=0
and o* + B*=-6
Quadratic Equation : x* + x +r=0
herea=1,b=1andc=r

- SumofRoots: a+B= 'a =-1

and Product of Roots : a - f = : =r

also,

o’ +P*=(a+pB)°-3ap (a+p)
on putting the values,

-6 =(-1)*-3r (-1)

= r=-53

2011 - December

[22] If one root of the Equation px® + qx + r = 0 is r then other root of the
Equation will be:
{a) 1/q (by 1/r
1

{c) 1ip (d) R (1 mark)
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Answer:
(e) The Roots of the equation
pl+gx+r=0areadp
given o = r then,

Sumof Roots a + B = ';

r+B="9 M)
p
Product of Roots
e
ap= =
r,|3= r
p
=t
i p
[23] If the rafio of The roots of the Equation 4x® = 6x + p = 0 is 1:2 then the
value of pis:
(a) 1 (b) 2
(c) -2 (d) -1 (1 mark)
Answer:
(b) Letthe roots of Q. E4x* —6x+P=0isq, p
Here
a=4,b=—6,¢c=p
a:p=1:2
a=k p=2k
- b
a+B=—
a
K+ 2Kk=— [ )
3k= 3
2
1
R 1
5 (1
= £
and a. p = :
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[24] If p & q are the roots of the Equation x*— bx + C = 0, then what is the
Equation whose roots are (pq+ p +q) and (pgq—-p—q)?

(a) x*-2cx+C*-b?=0 (b) ¥ —2bx+C*+b?=0
(€) Box’ —2(b+c)x+C?=0 (d) x*+2bx—(C*—b*) =0 (1 mark)
Answer:
(a) If p and q are the roots of the Equation x> —bx +c =0
Then
—-b__(-b)_
p+q= a 1 b
=55
Pa=g=7=¢

New Roots are (pg+p+q) & (pg-p—-q)
Sum of New Roots (s) = (pq+p+q)+(pg-p-a)
=pa+p+a+pg—p—g
2pq
2c
(Pg+p+q)(pg-p-a)
[Pa+(p+a)llpa-(p+a)l
(Pa)y —(p + qF
- (Cz___ DE)

Now Quadratic Equation is

®¥—sx+p=0

¥ —-2ex+e’-b*=0

Product of Roots (p)
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2012 - June
[25] If one of the roots of the equation x* + px + a is 3.2, then the value of
‘p'and ‘g’ is:
(a) - 4,-1 (b) 4,-1
(c) -4,1 (d) 4,1 (1 mark)
Answer:
(¢) The one Roots of Quadratic Equation is = (2 +,3)
Then other Roots is =(2-43)
The sum of Roots (S) =2+3+2-,3
=4
The product of Roots (F) = (2 +/3) (2 -,3)
=4-3
=7
Quadratic Equation is
¥-Sx+P=0
X -4x+1=0
on comparing
¥ +Px+g=0

weget P=-4, g=1

2012 - December

[26] If log,; 5 + log,, (5% +1) = log,, (x + 5) + 1 then, the value of x

(a) 7 (b) 3

(c) 5 (d) 10 (1 mark)
Answer:

(b) Iflog,, 5+log,, (5x+1) = log, (x+5)+1

log,, {5.(5x + 1)} =log,, (x + 5) + log,; 10
= 100, {5.05% + 1)} =log. {(x + 5). 10}
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on comparing,

= F(5x+1)= (x+5) 19
Bx+1 = (x+5)2
5x+1 = 2x+ 10
5x—2x=10-1
=19

[27] H|x—2|+|x—3]|=7 then, X will be equal to
(a) 6 (b) —1

(c) 6and-1 {d) None of the above.

Answer:
(c) f|x—2|+|x—-3|=7
fx-2=0andx-3=0
(x=2)+(x—=3) =7
X—2+x-3 =7
2x =T7T+2+3
2x =12
X =6
If x-2<0&x-3<0
—(x=-2)-(x-3)=7
-%+2-%+3=7

(1 mark)

(1 mark)

—2x=2 x=-1
[28] Roots of equation 2x° + 3x + 7= 0 are a and B. The value of af™ + Ba is
(a) 2 (b) &7
(c) 7/2 (d) —19M14
Answer:

(d) Given equation
2%+ 3x+7=0

on comparing with ax’+bx+c=0
weget_. a=2b=3c¢c=7
If @, B are the roots of Q.E then
a+f= e
a 2

i i~ 7
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ap” + Ba =‘—£ + B B (0BP 20p

ap ap
A 2 ?1
Azl
- 7
2
-19
e
[29] The quadratic equation x*— 2kx + 16 = 0 will have equal roots when the
value of 'k’ is .
(a) =1 by £2
(c) £3 (d) £4
Answer:

(d) Given, Quadratic Equation
X:-2kx+16=0
Comparing from ax+bx+c=0
We get
a=1,b=-2k c=16

If Roots of Quadratic Equation are equal
So, D=b*-4ac =0
@ (—2kP-4x1%x16 =0

4k’ —64 =0
= 4k7 =64
'S =516
i
k = x4

2013 - June

[30] If a and B are the roots of the equation x* + 7x + 12 = 0, then the
equation whose roots (a + B) and (a — B)* will be:
(a) - 14x+49=0 {b) x*-24x+144=0
(c) x*—50x+49=0 {d) x*—19x+144=0 (1 mark)



| [Chapter = 2] Equations and Matrices |m [ 3.111 |

Answer:
(e) Given Equaticn
¥+Tx+12=0
x+3)(x+4)=0
X=-3,-4
a=—-3andB=-4
New Roots are (a + B)°= (- 3—4)° = 49
and (a-BF=(-3+4)PF=1
Sum of Roots (S) = (a +B)* + (a—PB)*

=49 +1
=50
Product of Roots (P) = (a + B)?. (a - BF®
=49 x1
=49
Q.E.is
X¥=5x+P=0

¥ =50x+48=0

2013 - December

[31] i b®- dac is a perfect square but not equal to zero than the roots are:

(a) real and equal (b) real, irrational and equal

(c) real, rational and unequal (d) Imaginary. (1 mark)

Answer:

(c) If b? - 4ac #0 and have perfect square i.e. D > 0 and have perfect
square

So, Roots of Q.E are real unequal and Rational
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[32] A seller makes an offer of selling certain articles that can be described
by the equation x = 25 — 2y where 'x’ is the price per unit and 'y’
denotes the number of unit. The cost price of the article is T 10 per unit.
The maximum quantity that can be offered in a single deal to avoid loss

is i

(a) 6 by 7

(c) 8 (d) 9 (1 mark)
Answer:

(b) Go by options:
Option (a) -+ 6. If the No. of units sold are 6, the
Selling Price p.u. (x) =25 -2 x 6
=25-12
=13
Option (b) —+ 7. If the MNo. of units sold are 7, the
Selling Price p.u. (x)=25-2x 7
=25-14
=11
Option (c) + 8. If the No. of units sold are 8, the
Selling Price p.u. (x) =25 -2 x 8
=25-16
=9
Option (d) —+ 9. If the No. of units sold are 9, the
Selling Price p.u. (x) =25-2x 9
=25-18
=7,
Clearly, Options (c) and (d) cannot be the answer as the Selling
Price is coming out to be less than ¥ 10 p.u., and hence there will
be a loss.
There is profit is option (a) as well as in option (b). Since the
question has asked the "MAXIMUM" guantity that can be sold
without loss, the answer is option (b), i.e. 7 units.
[33] Wkx -4 = (k- 1)x then which of the following is true?
(a) x=-5 (b) x=-4
(c) x=-3 (d) x=+4 (1 mark)
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Answer:
(d)y If kx-4=(k-1)x
kx -4 =kx-x

[34] The value of ‘K’ for which the system of equations kx + 2y = 5 and 3x
+y =1 has no solution is:

2
(@) 5 (b) =
(€ 6 (d) : {1 mark)
Answer:
(e) Kx+2y=5
x+y=1
The coefficient matrix is given by:
k 2
31

For the system of equations to have no solution, the determinant
of the coefficient matrix must be zero.

(kx1-(3x2)=

k-6=0
k=86.

=
=

2014 - June

[35] The roots of the equation y* + y* -y - 1 = Q are:
(@ (1,1,-1) (b) (-1,-1,1)
() (1,1,1) (d) None of these (1 mark)
Answer:
(b) Given Equation
Y +y-y-1=0
Viy+1)=1y+1)=0
y+1)y*=1)=0
(y+1}(v+1)(y’-1)~

then v——1 —1
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[36] The equation x + by = 33; %Y _18 pas the solution (%, y) as:
-y

3
(a) (4,8) {b) (8,5)
(c) (4,16) (d) (16, 4) (1 mark)
Answer:
(b) x + 5y =33 =)
x+y_ 13 2)
x-y 3 —

x+y) =13x-vy)
3x+3y =13x—-13y
3y + 13y =13x—3x

16y = 10x
10
y T i
5
=3 3
¥ ax_()

5 .
=3 1
y Sxmeq{)

x+5><gx=33
81—325x:33
33x=38% 8

_ agks
X = .
33
= 8 in equatien (1)
§X= “x8=5
8 8

x
Y
x=3.y=5
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[37] The number of students in each section of a school is 36. After
admitting 12 new students, four new sections were started. If total
number of students in each section now is 30, than the number of
sections initially were.

(a) 6 (b) 10
(c) 14 (d) 18 (1 mark)
Answer:

(d) Go by options.

Option (a) - 6. If there were 6 sections initially, the total number of
students = 6 x 36 = 216.
Now, 12 new students are admitted and 4 new sections are
started.
Therefore, total no. of students now = 216 + 12 = 228.
Also, total no. of sections now=6+4=10
Total no. of students per section = 212_;= 228
The question clearly mentions that no. of students per section now
is 30. Therefore, option (a) can't be the answer.
Repeat the same procedure with all the options.
As per option (d) the initial no. of sections is 18.
No. of students initially = 18 x 36 = 648
No. of students now = 648 + 12 = 660
No. of sections now = 18 + 4 = 22

No. of students per section = 5:2'? =30

Option (d) is the answer.

[38] If a and B be the roots of the quadratic equation 2x° - 4x = 1, the value

u_Z.B_?|5
B a

(a) -11 (by 22
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Answer:
(e) Given Q.E.
2x% - dx =1
2x* -4x-1=0
Gomparing from
ax’+bx+c=0
Wegeta=2,b=-4,l::-1

Sobgeldl o
a+p = 5

c -1
apf =2=
B a 2

B oa op
_ lo+B)* - 30f(a+B)
af

ool

(-1/2)
=88 o 1 o qyx2=-22
(-1/2)  -1r2
[39] A person on atour has 9,600 for his expenses. If his tour is extended
by 16 days, he has to cut down his daily expenses by ¥ 20, his original
duration of tour had been.

(a) 48 days (b) 64 days
(c) 80 days (d) 96 days (1 mark)
Answer:

(¢) Go by options:
Option (a) 48 days.
If the person’s iniial tour was for 48 days, he had $2:600 9;;58‘:’0 =% 200
to spend every day.

Since his trip has extended by 16 days, and he has to cut his daily
expenses by T 20, he now has T 200 - T 20 = ¥ 180 to spend daily.
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His total expenses would be 64 x ¥ 180 =% 11,520
This is obviously wrong, since his total expenses cannot exceed
7 9,600.
Option (b} 64 days

Initial expenses per day = %: F150

After cutting ¥ 20 short, expenses per day =% 150-%¥20=% 130
New tour duration = 64 + 16 = B0 days.

Total expenses = 80 x 130 =7 10,400 Not Possible

Option (c) 80 days

Initial expenses per day =

T 98600 7120

After cutting ¥ 20 short, expenses perday =7 120-720=7 100
New tour duration = 80 + 16 = 96 days.

Total expenses = 96 x ¥ 100 = T 9,600.

Therefore, option (c) is the answer

[40] The present age of a man is 8 years more than thrice the sum of the
ages of his two grandsons who are twins. After 8 years, his age will be
10 years more than twice the sum of the ages of his grandsons. The
age of a man when his grandsons were born was:

(a) 86 years (b) 73 years
(c) 68 years (d) 63 years (1 mark)
Answer:

(b) Let the present Age of Grand Father = x
The present Age of Sum of Grand Sons =y
I** Condition:
x=3y+8 S e e 1
After 8 years
The Age of Grand Father=x + 8
The Age of Sum of Grand Sons =y + 16
1I"™ Condition:
(x+8)=2(y +16) + 10 i .(2)
3y+8+8=2y+32+10 [Irom equatlon (1]
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y =42-16
y =26 in equation (1)
X =3x26+8

=78+8

=86

Both grand son's are twins so their Age = % =(13)

The Age of Grand Father when his Grand Sons was born =86 - 13

=73
[41] The roots of the cubic equation x° - 7x + 6 = 0 are:
(a) 1,2and 3 (b) 1,-2and 3
(c) 1,2and-3 (d) 1,-2and-3 (1 mark)
An