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Chapter 1- Ratios, Proportions, Indices and Logarithm

Ratio

Ratio is a relationship between two quantities of the same kind and denotes how many times
one of the quantities is Contained in the other.

If there are two quantities a & b, then the relationship between them can be expressed as a:b
(a’is to ‘b))
where ‘@’ is called as anfecedent and 'b' is called as the Consequent.

Inverse Ratio
b:a is the Inverse ratio of a:b

Explanation

Inverse ratio is of a:b is obtained by taking reciprocals of a & b

ie,

: . 1 1
Inverse ratio of a:b is of; 5

=b:a

= bc:ac:ab

Qr
alr

S| =

Similarly inverse ratio of a:b:c =

Compound Ratio

Compound ratio of two or more ratios is obtained by taking the ratio between the product of
antecedents and product of consequent .

If a:b, c:d & e:f are the ratios given then compound ratiois (axcxe): (bxdxf)

Duplicate Ratio

Duplicate ratio of a:b is a’b?

Triplicate Ratio
Triplicate ratio a:b is a’:b’

Sub duplicate ratio

2|Page



Sub duplicate ratio of a:b is Va : Vb

Sub Triplicate ratio

Sub Triplicate ratio of a:b is % : 3\/5

=13, p13

Worked Examples:

Examplel:

Find the Inverse ratio of 6:7
Solution: WKT the inverse ratio of a:b is b:a.

Therefore inverse ratio of 6:7 is 7:6

Example2:

Find the Inverse ratio of 5:8:9

Solution: WKT that inverse ratio of a:b:c = bc:ac:ab
Therefore Inverse ratio of 5:8:9 = 72:45:40
Example3:

The ratio compounded of 4:5 and Sub duplicate ratio of a:9 is 8:15 then ‘@’ is
a) 2 b) 3 c) 4 d) 5

Solution: Given compound ratio of 4:5 and Va:v/9 =8:15
ie(4x+a): (5% 3)=8:15
Equating the antecents we get (4X Ja )=28

Va =2

a=4

Example4:
Find the compound ratio of 4:3, 5:2 & 10:7

Solution: Compound ratio = Product of antecedents: product of consequents

3|Page



ie(4x5x10): (3 x2x7)=100:21
Example5:

Find the Duplicate & Triplicate ratio of 5:6
Solution : Duplicate ratio of 5:6 = 5% 6 =25:36
Triplicate ratio of 5:6 = 5% 6° = 125 : 216
Example6:

Find the sub Duplicate ratio of 225:289

Solution: Sub duplicate ratio of 225: 289 = V225 : V289 = 15:17

Example7:
If P:Q is the sub duplicate ratio of P- x*: Q-x? then x*is
a) = b) < ) =% d) none

P+Q P+Q P+Q

Solution: Given VP — x2 :\/Q— x? =P:Q

e VP-x2 _ P

TJe-x2 Q@

square on both sides
P— x? B p?
Q_ x2 - QZ

PQ? —x? Q% = QP? — P2x?

P2x? —x2Q? = QP* — PQ?
x?(P? —Q*)=PQ(P—Q)
*(P+QP-Q=PP-Q

2, _ PO
P40

An amount divided in Certain ratio

let the total amount of Rs 30000 is divided amongst A, B & C in the ratio 2:3:5 then,
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The share of A is taken as 2x and that of B & C as 3x and 5x

Sum of their shares is equal to the Amount
ie. 2x + 3x + 5x = 30000
10x = 30000
x = 3000

A’s share is 2x = 2(3000) = 6000
B's share is 3x = 3 (3000) = 9000

C's share is 5x = 5(3000) = 15000

Examplel:
A bag Contains Rs.115 in the form of 1 rupee, 50 paisa and 10 paisa coins in the ratio 1:2:3

Find the number of each type of coins

Solution: Total amount in the bag = Rs.115 = 11500 paise
Let the number of 1 rupee coins = 1x

Number of 50 paisa coins=2x

And number of 10 paisa coins = 3x

Now (1x X 100) + (2x x 50) + (3x x 10) = 11500
230x = 11500

X=50

There fore the number of 1 rupee coins = 1x = 50
Number of 50 paisa coins=2x =100

And number of 10 paisa coins = 3x=150

Example2:
Rs 286 are to be divided amongst A, B&C so that their shares are in the ratio %:é: i . The

respective shares of A, B, C are

Solution: Given ratio of shares =12:8:6 =6:4:3

N | =
Wl

IR

Let A’s share be 6x
B’s and C’s share be 4x and 3x respectively

Now 6x+4x+3x = 286
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13x = 286

X=22

Therefore A’s share = 6x = 132
B’s share = 4x =88

C’s share = 3x = 66

Problems on ratio between 2 numbers and 3 numbers with a Condition

Example]l:

Two numbers are in the ratio 5:8. If 10 is added to each of them their ratio become 3:4 The
numbers are.

Solution: let the 2 numbers be 5x and 8x

. 5x+10 3
Given =-
8x+10 4

20x+40 = 24x+30
10=4x
X=5/2

Example 2:

The ages of two persons are in the ratio of 2:3. 5 years years hence their ages ratio will be 5:7.
Their present ages are.

Llet+ He ]:Meyu—w- &Tg be_ 2 & 2oC
S Zws ence 2LN+s _ S

T —
DA+ S 1

X+ 235 = I51+25
) =10

v~ Ttwdw YD‘oQéU\A O\%ﬁ QA 2xl0=20 b(LO.LS g

Example3: 3xlo~ 20 qwop
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The two numbers are in the ratio 5:8. The difference b/w their squates is 39. find. The greater
number

a) 5 b) 8 0) 16 d) 10
L&J’ ‘he 2 o be Sot & o
i
Given Bx)" - Gx) = 29

@L{f)é‘— 15‘92' - %ﬁ

2D
D C\ x — 5 C‘
x|
r
frc\qi QO \0,( “\O s %")L - %
(] ~
—

Example 4:

Find three numbers in the ratio 1:3:5 so that the sum of their cubes is equal to 1224

a) 2,6,10 b)1,3,5 ¢) 3,9,15 d) none

Led e B mos be KX, B &5 57

Ql\/en ’)ZJ +[5:QB + Got\a = \22
lg1oC = 1221
X %
A =2

o The a0y 02 2., 6,10

Comparative problems
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Example] :

If the salary of 'p’is 35% lower than that the QQ Salary of R is 40% higher than that of Q, then
the ratio of the salary of P & R will be.

et QS QQ\M \oe \oo
&‘\ncp_ P's Sq\o:r’-a s Lo lovoey Aon Q.

=) ?‘5 Qa\.\o.-r\a - \oo-25 =65
- . T Ao B
R S gm\ar—/d = \oo N0 ("7 o —~ %\—\L( "
= \ko
™Now p-r => 65 - WO
\ 5 1 2@

Continued ratio

Examplel :
If A:B = 3:5 & B:C = 6: 7 then find A:B:C

Given BB = 325
B:c = 6:7

6% =1
e Shaoll upe Short cud o Solve RIS ‘
D o VTOAUD-\ ﬂum'\\ac.-rs o \ugk e L .
> - ?WA\*D\’ =3 N0 $ Ou\o«% Ahe cﬁ&o_%om\ «%‘(0“’) \000‘{" \L}Q" Yo Uyt 3\"
C- ??OJ“M" ’Q% o s Os\ov\_% Fre -—r\'%‘rﬁ VLR oo

e DT H» =

3.5
B:c = el(-]\

Apic = (Bxe):(6%5)ExT) = 812035

Example2:
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IfA:B=2:3 &B:C=4:7 find A:B:C

H.% = &/3\
B:c = é\'.—\
Arpic = @) Be)
S T ¥ A I
Example3 :
If A:B=23 B:C=4:5&C:D =4:7 then find A:B:C:D
9\'\0{'\, ok
Pz 23 — L
Bbie = lk«(‘f ﬂaYmAWQg@’ °“°"‘&
\ \ \ak  Verkal
cop = R X
D! (
B9 Dz bLihg”
Co | )
D - ’%TOA\LG\"O/{ 05 O~\°"\°\
’V\;%‘r\"c N U A o
Example4:
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IfA:B=5:6 ,B:.C=7:8&C:D =3:4 find A:B:C:D
% .. (lb -:— \6 .‘ G\
L.e =

\ \
cp = StR

BidiCt) = 1051 e R AR
= 35% k1L WY e

Problems on Mixture

Examplel

The cost price of Rice A is Rs.50 per kg and that of Rice B is Rs.70 per kg. In what ratio they
have to be mixed so that the Cost price of the mixture may be Rs.65 per Kg.

C?ﬂb«{iug cpojbm:ufb
50 To

e

S g = \'D

Example2:
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The cost price of Dal A is Rs.80 per Kg and that of Dal B is Rs.90 per Kg. If the selling price of
the mixture is Rs.100 and the profit percentage is 25 percent on the selling price then find the
ratio in which the two varieties have to be mixed

. . e = \oD
C';\‘\len 'SQ\*NQ Pt Wipmgv ?ucu\)rasot XS
C«Q = 5%- ?f&‘* on %
\00 - 26
s

C’Fq DAL A cP g Po- »
[o

e —

\‘_3— =) 2: |

Proportion

The term proportion may be defined as equality of two ratios.
ab=c:d

which is usually expressed as

% = 2 or ad = bc or a:b::c:d

where 'd' is 4™ proportional (highest proportional)

Note: for a proportion a:b:c:d ,

Product of extremes = product of means
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ie, ad =bc

b

Continued proportion

The proportion a:b :: b:c is Said to be a Continued proportion.
where ‘¢’ is the 3" proportional (highest propottional)
‘b’ is the mean proportional

Note:- For a Continued proportion

a:b :: b:c
. a b
We can write -=-
b c
~b? =ac => b =+ac

Properties of proportion

* Alternendo
Ifa:b::cd
then by Alternendo a:c: :: b:d
(obtained by interchanging Consequent of the first ratio & antecedent of the 2™
ratio)

* _Invertendo
Ifabcd
Then by Invertendo b:a :: d:c
(obtained by interchanging antecedent & consequent both the ratios)

* Componendo
Ifab :cd

then by componendo, (a+b): b :: (c+d):d

* Dividendo
Ifab:cd
Then by dividendo (a-b): b :: (c-d): d

¢ Componendo and dividendo
If a:b i c:d
Then by componendo & dividendo.
(a+b): (a-b) :: (c+d): (c-d)
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* Addendo
Ifab=cd=ef=K
Then by addendo

(atcte): (b+d+f) =k

* Subtrahendo
Ifaab=c:d=e:f=K
Then by subtrahendo
(a-c-¢):(b-d-f) = K

Example]l:

The mean proportion between 24 & 54

Solution: Given a=24 =54
Therefore mean proportional b= ac
b=\24 x 54 = 36

Example2:

If

W
R

11 . .
15173 5 Are in proportion then x=?

Solution: We know that ad = be for 4 terms to be in proportion

1 1 1 1
—X—==X -
3 x 5 4

_2

X_3

Example3:

The 3" proportion to 20 & 30
Solution: WKT third proportion means ¢,
1t is given by ¢ = b?/ a

=900/20

=45

Example4
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a+b+c .
s

f2=2=5then
3 5

. a b c
Solution: Let—=-=- =k
3 4 5

a=3k, b=4k and c=5k

a+b+c 3k+4k+5k 12k
Now === —% = 3
Exampleb
The fourth proportional of 3,5,9 is
a) 15 b) 16 c) 48 d) none of the above

Solution: We know that ad = be for 4 terms to be in proportion

4=
a
=29_ 45
3
Example6

fFr== implies Z = Zthen
Yy w z w
the process is called
a) Dividendo b) Addendo  ¢) Alternendo d) Invertendo

Solution: Answer is (c) as We know that If a:b=c:d then by Alternendo a:c=b:d

Example7

r +r .
fe=I1=02 , the process is called
q S q+s

a) Addendo  b) Subtrahendo ¢) Componendo d) dividendo
Solution: Answer is (a) , as we know that if a:b=c:d =k then by addendo (a+:c): (b+d) = £

Example8
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X z 2x—5y+4z .
If—=z=— then—ym
3 4 5

2y
a) 3/4 b) 4/3 ¢)3/2 d) none
Solution: Ta==2=2 =k
3 4 s

Therefore x=3k , y=4k and z=5k

2(3k)=5(4k)+4(sk) _ 6k _ 3

Now 2(4k) 8k 4

Indices
It is the plural for of Index, which means power.

Laws of Indices

° m

a"x 2" = 2™ [Base must be same]

. -m— ___
a am
m
° a — amfn
an
e 2°=1

x=y
° n{/_ — al/m
e Ifx'=y"
then x=y

@y =am

Some Important Algebraic Formulae
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* (at+b)*=2a’+ 2ab + b

* (a-b)?=2%2ab+ b’

e 2%-b> = (a+h) (a-b)

* (atb)’ =2’ +b’ + 3ab(a+b)

* (a-b)’=2"—3a’b + 3ab’> b’

* 2+b’ = (a+b) (a*ab+b?)

*  2-b’ = (a-b) (a*+ab+b?)

* (atb+c)’ =2’ +b* + ¢ + 2ab + 2bc + 2ca

Note :- Ifa'? + b2 + ¢!* =0
Then (a+b+c)’ = 27abc

Examplel

n+1+ n

2 .
The value Ofw 18

a)% b)1/3 0l/6  d)none

N+
n
2 + 2 = { C9—+\)
‘ - —
QTHB._?IH— /a_/m(f—f)
- 3 = 2
-2 G
= _1
2
Example2
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If x - x'*= (x'** then x is

a)4 b)5 c)6 d)none
A L nC
o< . <> ™ = C = )
Y =
S L
¢ /L‘ = —C /'7
= =

— > l oOC =5

Example3

If (5)"" = (5x) then x =?

a) 125 b)625 0)25 d) none
\'S O S O
s> 7 = (5200

O

S
(52277 = (-0

>

S — = 20
\ 2 s = =]
L'DC - = 53
Example4

a b c
The value Of(z_b )a2+ab+b2X (j‘c_c )b2+bc+c2 . (i_a )c2+ac+a2iS

)0 b)1 )2 d)none
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v L

q  Otobtb b b thCte . Cl-(QCfﬂ.»

X j .('x > .(ﬂc )

— —_t —

x° t %

LN L 1 A c‘-&ca'\'all

o v 30\ tab 4b »,-c)“’*bc*c ( c-e )
= (*x - (x i

>
o-b b é

>
¢ -
*®x

¢ [ @ o) (o))

=2 * . X .
/efvg +¢-¢x é-&
=) X
=) x = __‘;
Exampleb

If 2*=b , b’=c & c’=a’ then the value of xyz is

a)l b)2 0)3 d)none
z 2
qivm CIL:K - b \DU& - c |, C = oo

) = & (- o =)
(V= & (= =)

'Lﬁ-AZ

32
O (& 8

'I

Example6
If 3% = 41/ = 12 then x+y = ?

al/z b)z ©)2z d)none
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N N
[ et ‘3°L 1-,/3_,1 - V2 T
M = W
Rolse ke ?ou’\').-u,_—-\g oL ©Oowvn 13 .%
5 = w2
7
m\“% I = D O—d 2 = %
a~ 2z
OV b2 — &
.
= Q%)(H> -
2z
=> gg*\‘;\ =K
— «-:c—wa—_—z
Example7
n n-1
The value of En:15_5n is
6 5
2) 31 rl\)) o1 \C) - d) none )
N _ \ S =
S5 %9 g C
I - _
o~ 8 %(_Cg —_ \)
=) -5
= 5 = (5
——m _/,
S 92 ©
L p———

Example8
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om+1 x 32m—n+3 x 5n+m+4— x 62n+m
The value of

62m+n - 1ont+l y 15m+3 1s

a) 32mt2n o} 32ndzm o d) none
@\ 2 -y > atrm iy anArbN
oL < D x S »x &
L A+ N\ a~ \ e i)
G X< \O K \S

(?\uuo@%r\ =0 & N=)

O CQUC .
Example9
[1-{1-(1-x*"}""* is equal to
a) X b) 1/x o)1 d) none

C\— &\—C\—ﬂc)"‘j 3 E
= [1=y- \_1__;3-‘]’%—
- [&—i‘:’i;ﬁx )
'9 [ I—')L ]_L’”
- [ | :—_] Vo
ol
B E‘x"/—rt_vt"] = — [{13_,;: >

[re—

Examplel0
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[(x") %H] is equal to

a) x" b) x"*! o) x™! d) none
—\‘Z -+ )
Cnc™)
=2 (=)D

= Yy
Lan ¥

=D
"+ )
- :) OL
Examplell
If 2 = 5+3V2 then the value of 22 + 2% is
a) 3.36 b) 4.155 c) 6.155 d) none

G-L;vm o= S+3J =

= Q. 1H26e =y Yoz Z-0non

V R
™Nouws &L+&/L :ﬁ-f—\]_l’
O-
= 4 .pho \ ~
3-0 {o)
—_ Z. 1T

p—
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Logarithm
IfN=a"
then X’ is said to the logarithm of the number N to base ‘@’ ie x = log, N

Characteristic & Mantissa

The integral part of a common logarithm is called the characteristic & the non negative decimal
part called the mantissa.

Antilogarithm

If x is said to be a logarithm of N to a given base, then N is said to be an antilogarithm of x to
that base

ie. Iflogg N = x then N= antilog x

Laws of logarithm

* log, x + log, y=log, xy

where x & y are positive number
+ logg x-logg y=loga())
* Logm"=klogm

* Change of base property
log,, m= logm/logn

* log,1=0
* Logarithm of a number to the same base is equal to 1
Ex:-1)logs 5=1
2)log1g 10=1

° aloga X = X

* Iflogx=1logy
Thenx =y

* Number of digits in a given numeral = log(numeral)

22| Page



Example: find the number of digits in the numeral 2"
Given log2 = 0.3010
Solution: Number of digits = log(2")

=12 Ing2

=12.0.3010

=3.612

=4

Conversion from logarithm to exponential form

1. Base remains as the base
2. Value becomes the power

Conversion from Exponential to logarithm form

1. Power becomes the value
2. Base remains as the base

Problems on Conversion

Examplel:

If Log 10000x = _Tl then x =

|© 2C — —_|
% lovvuo T—;
. -2
—_p —C = (lo_uoo) H
= Q)™
2C — 1o "

. = L ]
| D

Example2:
If Log »x + Log 4x = 6 then the value of x
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loges + logx = ¢
B'o Q—“\O-f\.%& ‘U% base ~ule
\3-& -+ tomx -8

\011. ""3"‘
\O%?_ \o ,’_’
{oj ot -+ \ﬂ-& = L

|o%?_ -.n..%o%'z.

[o%f _\._;. \oca:. -G
loza:L Qv+ =6

tegr C &> = |
=> =2 =l

Example3
If log,[logz(log, x ) | = 1, the x equals:
2128  b)256 <) 512 d) None

\Otz 2_[\9%3 lo%z':r_

(1

- lo (o 2% = ,2'
%3 C(S'a_ -
= lo%s(ocaqzt = 2
> \o%q} = 9
> 2C = .7_‘7
—_— oC = S | 2=
Example4

log,(x* + x )-log,(x+ 1) =2 Findx
216 b0 c) -1 d) None of these
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|ocd Gf+x) — (o% (e = 2

= to%( ) = [ Yogm —logn = logm ]

e
=> | wCoet) ) -
= IQ%HX = 2

= X<
X =\6

Example5

lo X—3 11-1lo X
Solve: (—ng ) + (—3g10 ) =2

21071 b 102 10 d)103

lo ﬂ -3 Il—locéx - 2
=> 4 __3] + 1[\\ \ooo'x:]
S
3[0<al‘°£-—q + 22— ﬂ_(o%;)_t = |\

=)

=) l°°0\°oL +12 = |2

—_ <
=> lo%no
-\
Example6

If logy y = 100 and log, x = 10, then the value of y is:
2) 210 ) 2100 () 21000 g 10000
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logy = loo log x = (0
X
8\ot:v % \o
=) 2, = @ T =2
=) C(Q\O-)\OO :k_‘) C S SN

\opO

=) “0:9_

Problems on Properties

Examplel
Iflog (2a—3b) =loga—logb thena=__
loca (a-26) = IO%Q_(OCGB

=> \oca QRoa-zb) = \o% Q&b) [ °s ‘o%m ——(o%'ﬂ = (oob‘"_r;’_.]
= R -3 = v < T logx = le N

=) a_o.lr:_g,b"-_@
=) 2ob — 0o = -
Ly I
—— QCQ_E—-I) = 2Zb

L
—_> o= 3 o
2b -\
Example 2:
1 + 1 + . 1
loggp abc  logpcabc  loggq abce 1S equa
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o \ocaboé\ac - o % &%5C
— \OCGQZ.:; - \o%atf - \O%N:QLQQ
— AN ~a\
C"’ \°|'aﬂ - \O% a "’Z) < Nﬁ( E’BBM “le)
= \0%“@5&: b G o) - C- (o z'ﬂ'\-\-\o%ﬂ -\-koca? = \oﬁm*n X\’a

Ce

lo%q?;bc

s \ow = W
L s UL
Example3

log3 8
The value of ——23— g
logg 1610g, 10

\035‘

\O%c\lfo (0%‘_\‘0

Ba Q\-\.cm.at Gk base '-ers\L
3

) \o a \oa <
°a> - \0%3
-tTci%‘_‘_ K(i%ﬁ \02 o+ = loqate
0060‘ ko‘bL\ \oca o lo% o™
=) M— = 3 %?_.
lo%}

Example4

If Log (a‘%b) = % (Log a+ Log b) then % + Sis
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\oa QQZJDB = _'2:_ %aq-\—ho:zb)

"= [«

\OaQo;:‘:g> = _\_ lo O.b C"' \o% +'\°°b""' = lo Mq
aw - o= U7 SR OVT \j’a‘m
51: cr .S
(a-e:) Qr—bﬁ

o2yt w20b = ab = orne w20b= teob
le + -
= =
—_— or > =cipolo = o.xb
O~CS —_——

Exercise questions:

1,32 is is the duplicate ratio of 2/3 then x is

5x+6
@ 2 ®6 (95 (D9
2. If% =-= il then 2% g
a) 2 b)3 Q)7 d)none

3. log, logz log16 = ?
@0  ®3 (9 2

4. Ifa: b—94thenf f

(a) 2/3 (b) 3/2  (¢) 6/13 (d) 13/6
5.Ifa:b=3:7then3a+2b:4a+5b="?
(a) 27:43 (b)23:47  (c) 24:51 (d) 29:53

6. The ratio of no. of boys and the no. of girls in a school is found to be 15:32. How many boys
and equal no. of gitls should be added to bring the ratio to 2/3?

@ 20 (19 () 23  (d)27

7.log 9 + log 5 is expressed as

a)log 9/5)  (Blog4 (o) log (5/9) (d) log 45
8.1flog, V3 = 1/6 then the value of a is

@ 81 ®9  (©27() 3
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19.

20.

21.

22.

10. Mean proportion between 25 and 64 is
2)28 b)40 )32 d)none
11. If A:B = 4:5 & B: C is 6:7 then A:B:C
a) 24:30:35 b) 6:9:10 ¢) 10:9:6 d) none

12. The fourth proportional of 6,8,9 is
a) 12 b) 32 ) 48 d) none of the above

13. If the ratio of two numbers is 5:7. If 5 is added to each number then the new ratio will
be 11:15 then the numbers are
2)50, 70 b)25,35 0)21,33 d)none

14. Ifx:y:z=7:4:11 then (x+ty+z)/zis

a)2 b)3 c)4 d)none

3
15. If "&/E + % + ?VE = 0 then the value of (a+b+c)

1
9abc

)abc  b)27abc  O—— )
16.The value of log, 9. logz 2 is :
D3 b9 92 d1

17. 'The value of (log, x.log, y .log, 2)3 is:

)0 b-1 ol d)3

18. If x* + y? = 7xy, then log @ =

1 1 1
a) (logx + logy) b) 7 (logx +logy) ¢ (logx/logy)  d)3 (logx + logy)
Iflog x = a+b, log y = a-b then the value of log (1;—;) =

a) 1-at3b  b)a-1+3b  ¢)at+3b+1 d) 1-b+3a

If p* = q, ¢¥ = rand r%= p3, the the value of xyz will be:
20 bl o3 d6

If 3* = 5Y = 75% then

a) x+y-z=0 b)§+§:§ c)§+§:§ d)§+§:§
If x = 313+ 371/3 then find value of 3x* — 9x

a3 b9 ol2 d)1

Chapter 2- Equations:

Equation:

It is a mathematical statement that connects 2 expressions by an equals sign.
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Ex:-
x+3 _ 2x+5

6 3

Simple equation :

— An equation having One unknown (variable). A Simple equation is of the form ax + b =0
Where, x is a variable

Examplel

If twice the age of Rajesh 10 years hence is subtracted from 6 times his present age then the
result would be equal to twice his present age. Find his present age.

Solution: et the present age of Rajesh be x years
Given 6x- 2(x+10) = 2x

4x-20=2x

2x=20

x=10

Therefore the Present age of Rajesh is 10 years

Example2:

The numerator of a fraction exceeds the denominator by 3 And if 3 is added to to both
numerator & denomination for then the fraction becomes g . Find the original fraction.
LL+ +HAe Denormeodor be oC

-_> T—\I\AMQYOJ—QY = U+
OYf%:mo-( ek‘(O&CJ—COf\ = X~z

—C
G oen otz a2 - o
-+ > =T
T+ H 2 = O X A+-Z0

\2 = "B

= HAS -

Example3 - The ovtgpnal proerer = = ‘}—.

The number of students in each section of a school is 30. After admitting 60 new students, 5

new sections were started. If total number of students in each section now is 24, then the
number of sections initially were:
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@6 G100 ©14 (@18
L&rf— +He 'r\o.’c% @gc,ﬁong inaHally, e ot
q
— Total <o o, Chodenkt = zox  (7r B0 Lhudenks [ Seckion )
Bl adding G0 qu Sdudends,

The dolal cr\o-ﬁ‘t Students = Box Lo = LH (> +5)
B0 rbp = 2ZHA+ (20
6 =60

Simultaneous Linear equations in 2 unknown's

General form

a1x+b1y+C1=0
azX+bzy+C2:O

Example

3x+ 5y =20> (1
5x + 6y =32 > (2)

@XS&@X?)

15x + 25y = 100
15x + 18y =96

7y: 4 => y:%

(D) =>3x + 5y = 20
3x = 205y =205 (3)

120 40
Ix=—=>x = —
7 7

Short cut
ZX+5Y4 - 20

— b, c, b C
67(’*'6'6:27_ xglls.l.:

Q, b-ab

0
1
47 Qe ok
05.5\—&‘52— i

11—
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Examplel

The value of k for which the System of equations Kx +2y=5
10x +2y =1 has no Solution is
a5 bl10 ¢6 d) none
COI’\A\’{’\OQ ,—f—O\" S\JHQM ’% L%U.O.,‘——\‘Ons ,‘_0 anv& Mo SO ‘u—(-ion {’l
Q, b, —ab, —O
‘Win K 2y -
C;I xt > = 20—-2kK = o
1o +*).uzS =
0z 2k
i K =lo '
Example2:
A man sells 6 radios & 4 televisions for Rs 18,480. If 14 radios & 2 televisions are sold for the
same amount, what is the price of television.
a) Rs 1848 b) Rs 840 c) Rs 1680 d) Rs 3360
Cﬁ‘v“w_ G"JC-(-J-«LG - (8 W80
Ly tme + za = 18, 4 80
tobere = — Pice = radio
"a - Price -4 —velevisSion
SR = C - o
S — ™ P2 by
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Quadratic Equation:

— A polynomial in 'x' with degree 2.

General form

ax’+bx+c=0

where a, b, ¢ are constants

— There are 2 roots for x for a quadratic equation

Solution to a _quadratic equation

a) Factorization method

b). Formula method.

a) Factorization method

Example:-

x> +7x+12=0
x*+4x+3x+12=0
x (x+4) + 3(x+4)

x+4) x+3)=0

xt+ 4 =0or x+3=0
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x=-4 or x=-3

Solution to quadratic equation using formula

_ —b+Vb%-4ac

2a

X

Example:
x*+7x+12=0
a=1 b=7 c=12

_ —b+Vb%-4ac

2a

=7+ 72-4(1)(12)
2(1)

X

X=-3o0or x=-4

Nature of the root for the equation ax’+bx+c=0

1) If b* — 4ac = 0, then the roots are real & equal.

2) If b*-4ac> 0 & a perfect square, then the roots are real, distinct & rational

3) If b>4ac> 0 & not a perfect square then the roots are real, distinct & Irrational

4) If b*-4ac < 0 then the roots are imaginary.
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Examplel:
Find the nature of the roots for the equation x*+6x+8=0

wen 13_+e_x +8 -0
A= 1, b:=¢ ca=g
b*- sa c C* - ke ()

= BEe-3%
=4 >0 o d Pavkec»\— SQuore

«Tlhe voois OxL ~eal distincr & ~ationo|

Example2
The quadratic equation x* — 4kx +32=0 will have equal roots, then the value k is.
. b
@l\m XL —HKKwwH+Z2. = O ,
a=-\ = - =
ROO < (63 N IS L&u\p\ ( - e Hi< c=32
C. e b —Hac = o
2
\6 W= = |2 &
< - &
e o xJe

Construction of quadratic equation when the roots « & f are given

x- () x+aPf=0

Example:-

Find the quadratic equation whose roots are 4 & -3.

G o=y - feo
. The CLumJ«roAﬂ‘L €0 wotfion LS
‘78—»(0(-(-@)0(—\' KG =0
X = CH-2)% + H(=3) =0

“
=X —(2. =O
Note.:-
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1. Sum of the roots of a quadratic equation
-b
+p==
a+ B -
Where a & B are the roots.

2. The product of the roots =) o = 2
3. If One root the quadratic equation is P+ \/E then other root will be P- \/E
4) If one root is reciprocal to the other then [a f = 1] (. « i: 1)

5)If two roots are in the ratio a: f then

af bz = (a+p)%ac

Note: Same formula can be used for one root double the other (where the ratio is 1:2)
One root is triple the other (where the ratio is 1:3) and so on...

9) The difference between the roots

«-p=/(@+p)?—4ap

Examplel

If one root of a quadratic equation is 2—\/3, then the quadratic equation is
a) x>+4x-1 =0 b) x2-4x-1=0
©) x* + 4x+1=0 ) none

-

aim one Yoo+ L 2-(m
=5 othe voot (ol be 1irdn

s KL?_’\U-(LA tha.&r\,ou\-\‘c 2R wotion €3
X — (x 4B+ B =0
o - (2-J3 + 24Tz 0% + (@-=) Ca+vy=) =0

A - H= t GYI-ED*™ =o
‘11—4-('&* v\ = 0

Example2

If one root is reciprocal to the other for the equation
2x? -14x+k=0 then K= ___
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S\‘nce —+he ~oo s lve -(QC/ZPYOLD;( o eoch oAbe
- x@ =1 —™0O

G\wﬂ.f\ &"L"—-H—f'xq-K =0
o o2
X =t [ 4vem O]
W =2
Example3:

If o & B the roots of the equation
2x” +3x+7=0, then the value of o B + B o " is
a)2 b) 3/7 ©)7/2 d)- 19/14

R *
Gf\v'—n 2 + Bt =0

"r'b*\ru:s\ xe“+@{‘=i*£:o<q'+e"
S < <@

Ox T al+b = @Q+bD— aob
Fov o %_lv‘d.r\ £Q uoton.

X+Q@ =-b- -2 - _\.&

r=% -
xB=c - A - as
O~ -
e 2 @ (x4 @Y - 2@ =(XSD—2C>S) o _asq
<@ <@ ==

Of—E\'or\ (@) s the Covrect Onswer.

Example 4
If o & P are the roots of the equation x2+7x+12=0

then the equation whose roots are (o -B)” & (o +p)? is.

2) x*-14x +49=0 b) x2-24x +144=0
O)x2-50x+ 49=0 d) x*-19x+144=0

C‘%\'V\Uﬁ 08.’-\-"1')(*-(9_:0
\ ’@)~a Forcrowd z}«a M:;-?: 8 =-4 _
g&iw'f‘-el Koots Oire (ec-8D" and CEYD
E2-cad) and  E3-y)
| ond HQq
374P'&Q';LU\_1‘YLA eguoton > o —Q+HgdT +QxHa) =0
(?2—_50"1—\' HRR Z—O



Example5:

If a & P ate the equation
2x* —4x — 1 = 0 then find the value of

2

2
L 1s
B o

Wwen)
oL — o —\ =
o¢ = —b = —(C—-4 = 22—
+e= = =z
X@E=%===<<L = -os
“fo f"\‘& &L’f = = 0(’1—
Q oL Ke
= @4@9_ BXQC"(-(—Q)
<&
= QGQE-— 3Co0-50(C2)
— 0.5
— —

Problems on infinite series

Example]:-

The value of J42 + Va2 +VaZ F o

a)7 b) 8 09 d)none
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-

Conv endfiona( tedhod -

+ —_—
Le T = \!H’-*JH:.-&-JHL-\——--'"O
= J ne =
‘31 on B.S
rxq-—_ H2Z + X
r;(q——'DC—"H'?—:O _5/_[‘\?—.

.,Fo\cf"_ols -1 6
Roole 11 —6B

e

The Oncwoer s 1 C 0o the volwe wust be 4ved

Shor+ cur
@u— the L mMos i puch o oy the diffance (2
e o\ S Hhe Pwdwor s Hae “’I\Ah’\btf %\wzr\

(Oin ook .
And  the camku Omong e 9 e o the value.

Example2:-

The value of Jgo + V30 +v30+ .0

a)-7 b) -8 )6  d)none

GRS &hovs Cui
‘N% 20

N
@ s
e~ P Soer e &
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Cubic equation

— A polynomial in x having degree 3 (highest power of x is 3).
General form
ax’ + bx?+ cx +d = 0

-b
The Sum the roots = -

The product of roots = - %

Examplel:

The roots of the Cubic equation.
X’ -7x+6=0 are

a) (1,-2,3) b) (1,-2,-3)
0)(1,2,-3) d) (1,-2,-3)

G\’vw >o— o+ = O
P <_
=D W 00X — =t + 6 — O
3
oS¢ + 09— —CXH+C =0
AP - — @ =O

< > Cc —D 4 XY= (A —-1) =O

=) 2—| —TO O+ =X Hx—-0C =0 e
= Oy X=-3_ =x = = -\
Focters:z — 2
Rools = —3, =_
S(ﬁo'r'l' cud
Sum ~Yoo+sS = —b_ = 0
oC

)D"(OC‘VLC"' ’5_.6 Yoots = _E'_ = —G
(oW

Opteon (ed  Joksty 47 olbore Coadirvns
Qs Bum Toots =) \4+2-3 = 0

WlPage  Produce % ook =) \xix-B>= —6



Example2:

The roots of the of equation X+ x2-x-1=0 are

Q) (1L,1D) b, -1,1) o (1,1, -1) d) none

Grven  C4Lix+l =0
Sum%}t"ﬂ'\& Yoots <= -b - _
o6
P"’OC!UC’\"D%’H'\& voofs = _d4 _— _|
_ o
OPrHor\ (© SQJ—CS%“O ’H'\e QIQO\[& '\’L&u@\’gm&r\h
s Sum gthe voolt => (- = —|
’?‘YOC&\LQ\— ‘U(‘L—Hr\t ~ools =[x=| X-l = —
Example3:

Find the roots the equation
X —6x*+11x-6=0
a) (132>3) b) (_192)5)

o (1,-2,3) d) (1,2,-3)

Gf\/\tﬂ "J(‘}—G'f‘+ll‘x—6 =0
SL}M Bfk‘ﬂ—se vooks = —b = &
o
}\D‘Yoc!ugCr\- ’Et He ~ovobts = —_Si'_': G
o

Op +on a) Jots +he albowe "’(Lr{\»lvgman‘\'.s

@'¢.Y %L&M%%He Yool> = |42+43=(C
PRACTICE PRO@EM’SC"LAC* 13‘6 e woods —> (x2x2 = G

1. On solving /:—x + /1;; =2 %, we get one value of x as:
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@ =b)= ©= @=

2. If roots of the equation X2 + x + 7 = 0 are ‘@’ and ‘B’and a® + B3> = — 6. Find the value of
s

@ O ©F @1

3. If one root of the Equation px? 4+ gx + 7 = 0 is r, then other root of the equation will be:
@ 1/q O ©l/p @1/pt+y

4. Tf the ratio of the roots of the Equation 4x? — 6x + p = 0 is 1 : 2, then the value of p is:

@1 b2 @2 @-

5. 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
6.If the roots of the equation 4x2—12x+k=0 are equal, then the value of k is:

@-3 ®3 ©9 @

7Ifa+ 3 =-2and a B = -3, then «, B are the roots of the equation, which is:

(a) x2—2x—3=0 (b) x2+2x—3=0

© x2+2x+3=0 (d) x2—2x+3=0

8.If «, 8 are the roots of the equation x>+7x+12=0 then the value of « 2/ § + 2/ o is

2)(144/49) +(49/144) b)(7/12) +(12/7) )-91/12 d)none

9.If the root of the equation are o and 1/ « then the quadratic equation will be

a) ax* («*+D)x+a=0 b) o x*- (@ 2 +1)x+ 1 =0
o ax*a?xt1=0 d) none
10.1f x =——= then the value of x>10x+1
5+2v6

)0 b)10 o1 d)none

11.Find the value of K so that x =2 is a root of the equation 3x? — 2kx + 5 =0
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(2) 17/4 by  4/17
© —-17/4 (&  —4/17
12.The roots of the equations 4* 8¥ =128 3% /27Y =1/3
2)2,1 b)-2,1 ¢) 2,-1 d)none
13.The roots of the equations x> + 9x? -x-9=0 are
a)1,-1,-9 b)1,1,9 01,-1,9
14Find the condition that one roots is double the other of 2 x? +bx+ ¢=0
)2b%=3ac (b) b? =3u
©2b%2=9a (d)2b%>9ac
15.0n solving m++vm =6/25 m works out to be
2)2/25 b))  1/25
(© 3/25 ) 1
16.Solving equation 3 g% —14g + 16 = 0, we get roots as
@ 0 by £5
(© 8and2/3 (d)  2and8/3
17.1f 2 x? —(a+6)2X+12a = 0 then roots are
@) 4&22 (b)) G&a
© 3&2a (d) 6&3a
18.The rational root of the equation 0 = 2p3 — p%—4p + 2is
@ -2 M2 ©% @ -

Chapter 3- Linear Inequalities

Inequality :-

These are special mathematical Symbols used to define boundaries for a variable. For example,
In India the eligibility for citizens to vote in an elections is minimum age of 18 years (i.e atleast
18 years).
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This can be expressed as x=18 (where x is age).

Linear Inequality with two variables

ax+by+c=0 is a linear equation

where as ax+by+c<0 , ax+by+c>0 ,axtby+c< 0and ax + by + ¢ = 0 are linear
inequalities

To show a given inequality using graph:

Note :-
1. We use arrows either above the line or below the line depending upon the nature of the
inequality.

2. If the coefficient of y is positive then for lesser than inequalities the arrows should be marked
below the line &. for greater than inequalities the arrows should be marked above the line.

3. If the coefficient of y is negative then for lesser than inequalities the arrows should be marked
above the line & for greater than inequalities the arrows should be marked below the line.

Example]l:
(0,10
The inequality x+y = 10 Can be shown as

Let us first consider the Line ka

x+y =10 /[\

To find x intercept put y=0

ie x+0=10 T (00) QL
x =10 — 20

.. X intercept is (10,0)

To find y' intercept put x=0
ie 0+y=10
y =10

.. Y intercept is (0,10)

Note:-
In the given inequality x+y = 10 , ‘y’ coefficient is positive.
.. < is shown below the line.
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Example 2
The inequality 3x — 4y < 12 can be Shown as

Consider 51-1-(23:(7__
P“M' A =0 =) “hyzi12
[ YY)
= "(\:'3 (0.0))
JPun’r ‘k:o =) 3wxz|2L =) G*,°>

=) =l )

—ve Hee Quows Cus Shown  Obove Ahe L;na

o)

§<nm_ \d R

Common region for the given inequalities.

Note:

e If there exists a Common region for the given inequalities then it is said to be feasible,
otherwise infeasible.
e If the common region is within a boundary then it is said to be feasible & bounded

Other wise feasible and unbounded.

Examplel:-

Mark the inequalities Common region for the inequalities
x+y=10&x+y=5.

Coﬂs\'é\t‘( MY T\O

Putr t—o = \.a;\o CO, )

Pur =0 =) x=10 J (o0
Considuy. N3 =5

Pur x =0 = - s =) @vf)

Pur ses:o =) =5 -=)Q5-,0>
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Example 2
Mark the common region for the inequalities 2x + 3y = 6 and 3x —y = 0

Cons:def. 3+ 33 -5
Pur 220 =) “a: 2- =) (0').)
put 4= =) =3 =) 30)
Considu 21-9=o0
Pu& L=O0 :)qzo =) @,0)
=) The Lee pastes H\M\ua\/» OY‘aCVL

Problems on solution of Linear inequalities

Note :-
When an inequality is multiplied by a negative sign the ‘<’ change to >’ & >’ changes
to ‘<.
Example 1:
. . . (7-3x%) x

The solution of the inequality — < 7 3

1-2 % Py o —\2—

——————
~ = 2

\k —62C¢ < - —\ =2
26 < —T92C

2.6 < 7

=
- =x =z 2C&
1
>h e SoluAon ,-%o-u' > ) CZG ,96‘)
\
Example 2.

The Solution of the inequality 6x+8 < 10x+16
S+ 8 <\ox +Lle
—3 < &A=
— 2 <
—_—> U 7 - 2=

ov =2,
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Example 3
Find the range of real values of x Satisfying the inequalities 3x-3>12

and 4x -6 > 10

Consider Qo -2 7 (2
X 7 \S
= 7 5

Considu_ Hx-G 7 lo
> = Lk
2C > 4
e Soluxion 4a o @“H“ﬁ‘ls
oL 7S

G

bo+w lﬂ&{wo_bl Ales

. =~

Word problems on Inequalities

Note :-
1) For time we shall use 'S’
2) For work we shall use '>

Example 1

On an average an experience Person does 5 units of work while a fresh person does 3
units of work daily. The employer has to maintain an output of at least 30 units of work
per day. This Situation can be expressed as.

L Hhe quqr\lgu L)Lru(u\(lg( F{Y%Dr’g be. oC
L the o wtnber o—;% %\’L&h persons be

=) 5‘)L+3kﬂ 2 20 ( *mm +he %m tr\(ﬁoma«h'on)

Example 2
The rules & regulations demand that the employer should employ not more than 5

experienced hands to every fresh hand. This can be represented as.

G\(\/u\ {fe ok ﬁo‘% &x?w’maﬁ 40 ﬁ%ﬂs\q hands Shouldak be
b}
e dnen Qnt‘?ev'\tr\(d \(10%[\5)

Bm ldling K 72 no.
- X <g C \% ‘ Nis uhs)r\o_ggag"u\q nands
=}7|%g§k§ =) "67_35

— =

S



Example 3
The rules & regulations forbids the employer to employ less than 2 experienced hands

to every fresh hand. This can be represented as.

Qince the wuly 0nd vtaulodions ovbids fhe U\-‘J'ﬁ)\ﬁ_ 0
dnooSL S Hhon 2 €.1LYLy'\LnCLA \\OmAS Yo eveg ,\ﬁw.s\q han.al
. e tm?tm\% \hag | trgloy  Odlott o semented

honds o Q\u&“ éﬁm\o \ond

. X7 :)%7—“2\ = <%

0

Problems on boundary points

Example

On solving the inequalities 2x+5y=<20 , 3x+2y <12 ,x 20,y 20 , we get the following
situation

2)(0,0) , (0,4) ,(4,0) and (20/11, 36/11) b)(0,0), (10 ,0),(0,6) and (20/11 , 36/11)

) (0,0), (0,4) ,4,0) and (2,3) d) (0,0), (10,0),(0,6) and (2,3)
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Considy_

Q‘)t t6H4-20 (ﬂ' ﬁ) =\

fur w=o = yh=) Oy (o)

Pu—\— =0 =) A =\0 -) (\0,0) w:LO

Cor\$1c\q_ 31—\»0:\2, Q' 5 O
Pur A =0 =) 'a:(o ’) @.5)

?"u' "6'10 =) L=l =) Q{,O) (ﬂ’\& ?O(C\B ka " L(d\"‘n

O, .Bow\AmA Poinhy
Onte gl e Vakmown b omks &
oblained b 90\\"“"-& A 2 Gag sxesy. 'tl x: 20 ) OU: 36 ¥
N ,% =

2% =t \\

Therefore the answer is option a

Practice questions:

1. The common region represented by the following in equalitiesl.1 = X1 + X2 < 4; 1.2
=2X1+X2>6 (June 2019)

A) Triangle ABE b) Outside the line EB c) OAED  d) none
2.0n Solving the Inequalities 5x + y = 100, x + y = 60, x = 0, y = 0, we get the following
situation:

@ (0,0),(20,0), (10,50) & (0, 60)(b) (0, 0), (60, 0), (10, 50) & (0, 60)
(© (0, 0), (20, 0), (0, 100) & (10, 50) (d) None of these
3. solutions of the set of inequations 2x+y > 12, 5x + 8y > 74, x + 6y > 24, x > 0,y > 0 are

(@) (24,.0), (126/11,23/11), (2,8), (0,12) (b) 0, 24), (2, 8), (0, 12),

© (8,4, 2,8), 0, 12), (0, 24) (d) (8,4, (0, 0) (0,6) (2,0)

4. 'The solution set of the inequalities x+2>0 and 2x-6>0 is
a) x>3  b)x>-2 0)x<-2 d) x<-3

5. The union forbids employer to employ less than 2 experienced person to each fresh
person. This situation can be expressed as

() x<y/2 b y<x/2 (©y=2x/2 (d)x>2

6. An employer recruits experienced (x) and fresh workmen (y) for his firm under the
condition that he cannot employ more than 9 people. x and y can be related by the inequality
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x+ty=9 b)x+y<9x20,y20 (©x+y29x20,y20 (d) none of these

7. On the average experienced person does 5 units of work while a fresh one 3 units of work
daily but the employer has to maintain an output of at least 30 units of work per day. This
situation can be expressed as

(@) 5x + 3y <30 (b) 5x + 3y >30 () 5x+3y 230x 2 0,y 2 0 (d) none of these

8.The rules and regulations demand that the employer should employ not more than 5
experienced hands to 1 fresh one and this fact can be expressed as

a)y 2 x/5(b) 5y < x (©5y 2 x  (d) none of these

Chapter 4- Mathematics of Finance

Time value of Money :

Money has value with respect to time. i.e the value of money changes with respect to time.

If we consider the worth of Rs 10000 today & the worth of Rs 10,000 after 3 years, then the
worth of Rs 10,000 is more than the worth of Rs 10,000 after 3 years. as the value of money
decreases with time due to inflation.

.. Keeping money with us for longer duration is not advisible as it is not safe & also the value
decreases due to time. So the concept of investment was introduced to provide the
Compensation (along with little profit) for the reduction in the value of money.
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The first of this investment schemes was based on Simple Interest.

Simple Interest (SI),

Here the Sum of money invested (principal) doesn't change

Consider an example of Rs 10,000 invested for 3 years at SI rate of 10% pa.

EW\'Q,YLS'\‘.—\ 600 |il'\'\'l‘l¢$* = |ooo | Eh/\’t‘fLS'\ = \000 |
0 1 2
P=l0000 P=10,000 10,000

From the above figure we can Observe that the principal (p) at the beginning is 10,000 & the SI
obtained for the first year is 1000 ( 10% of 10,000).

At the end of 1st year the principal (P) = 10,000 (as it remains same) and SI for the Second year
1s 1000 ( 10% of 10,000 & also so on.

* The total SI accrued for 3 years is 1000 +1000 + 1000 = 3000 and Amount received at the end
of 3 years = 10,000+ 3000
= 13,000

Formula for SI

SI1=PITR/100

Where P => principal
T = Time (in years)

R > SI rate pa (per annum)
Amount

Amount (A) =P + Sl

Problems on SI

Type 1:-
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To find SI and Amount when P, T & R are given.

Example 1:
P=25000 R=13.5% and T= 2 years 8 months. Find SI and amount
q-'vm P:= 25000 Tz 24ears 8 roniths R=1\3.5
O KT ST-pTR™%
Since Time (s wen  tndevms
Sh\hall +ype +me ,t(vu— Ce

C% -\—‘2_.) xv.a:Looox\‘}S/ — dooo0
4.

T\V\"C- F K

Yeort & mMondhs L0

Amount = P+SI = 25000+9000=34000

Example 2:
P=30000 R=8.5% and T= 6 years 3 months. Find SI

G\;ve_,n = 20000 R=8-S %/ T 64wars 3 monthg

ST —pTR

lh QQ(C(.L(OJ(‘OY) 8T = (‘3 -\-g)xBOoooKS‘ S
- 1§Q37.¢c
Type 2:-

To find P, when A, T and R are given

Examplel :

Find the sum of money which amounts to Rs.3720 in 4 years at 6% pa SI

Gli\run A= 3120 T =N R =6 7
QY ovk Cur Ho #»—\A P when AT kR Oxre Fover
P _a
(- T R7A
_ Q120
52|Page =+ QG =<ew)
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Example 2

A Certain sum of money amounts to Rs. 650 in 6 years at 5% pa SI. Find the sum

? = at - &S50
P = sSoo
Example 3
A Certain sum of money amounts to Rs. 15,120 in 4 years at 6.5% pa SI. Find the sum
G.i\l\ﬂ_d‘\— A=(sS 120 T = &K R 6 57/ P:z
p- 8
\+ TR

— \s\20

\+ %6 )

- (2000

——
pr—

TYPE-3
a)To find R. when A, P&T are given.
b) To find T, when A , P & R are given

Example 1

Rs 8000 amounts to Rs 10000 in 2 years at a certain SI rate, Find the SI rate pa.
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Gtcvu.n P = 8coo $ = \o0,000 T = =
Conven tional Tettho o\

LO = T A= Py sY
- Py PTR_
\oDO
l9.000 = @000 + VOO0 ¥2x R
\O0
Sd000 = \CO@B ><R_
\ oS
R= V2.5,
Example 2
In what time Rs 15000 amounts to Rs 18000 at 5% pa SI.
G(M P =1S000 A =(18000 R=<Cv. :%,

T = ('9- % Bx\oo C gt\of’r Cuui’)

= (13000 —\5000 ) X 00
\s0o0po < 5

T:‘LT‘ULQva

Example 3

At what SI rate per annum will Rs 6000 amounts to Rs.9780 in 7 years

Gl‘ P~Goco A= Tz1 R=1
'—R <Q P >’<\OO _ﬁ-‘P'lS'O _GOOO) x 0O
\6000><1
—-— 9%
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Type 4

— When 2 amounts (in terms of principal ) and Time in the first Case are given then to
find the time in the second case.

Example 1

A Certain sum of money doubles itself in 6 year as per SI. In what time it becomes 4 times of
itself.

GL:M A =29 Ay = &p N=& T=%
Conventioran ( I ethodl
B\z P+ ST ﬂn__"‘?'\'sl
2P =P pr, " = P PILR
\o© =2 ‘o
X e P xR A= X Ty<res TR=e2 3
\oo © =180 ©
R = \oD o Ty =18 Yeons.
[=
Shov+ St Ny = O, - = T, We skhol\y sub A =2
€, — B A=
= It— | = © = 3 x6 p=T O ] Lo
2 —1
Example 2:

A certain sum of money becomes 4 times of itself in 15 years as per SI.
In what time it become 8 times of itself

‘—[‘:—— = -&‘_—l X'\_\

=

= —-)Y xS
H —\

= O _x\s
)

- Bg‘at_o.’\,s

Example 3:

A certain sum of money becomes 3.5 times of itself in 10 years as per SI.
In what time it become 8.5 times of itself
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A =325 T, =\o AR_o=e.-5 T, =2
Tz, = e, -\ > T,
A —
= & S-1 xlo
3.5- |\
—_ "4Zo t-(o._oJ\J

Type 5:-
When 2 Amounts (interms of Rs) and time durations are give then to find P & SI rate pa
Note :- SI rate pa = Stior1year . 100

Example 1

A certain sum of money amounts to Rs 6900 in 3 year & Rs 7500 in 5 years as per SI. Find the
sum and SI rate Pa.

Qj\/‘c—n A, = €qoo T =2 O, =71500 T,

ﬂv;g
p=2 R=%
Conventional T™ethodl

B,= P+sT, P,L=PrsTo

SO = P+ ST Jor BqLars svo=p+ 2T for s L
¥ '—(—)@ ((3 -

® -© =2 T1S00 -6 %00 = ST 407 2 Yeark
S:'_.ﬁso'r I\L@A_ = 200

© => 62°° = P+ (@x300)

P = Gooo

K= 83 ':go’i' (e, (oo = Zoo x<loD
*—*“3"—__’ 600
= 5 7
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Example 2

A Certain Sum of money amounts to Rs 26,400 in 4 years and Rs 31,200 in 7 years as per SI

Find the Sum and SI rate pa.

Shott cut
R
TI——T\
- IB\zoo—ngoo > 1 —'2_(;\-10‘0\
L
‘F = 20000
ST —I\:o~ \{eon = ©.-F = |ceo
Ty =T\
R = (soo x<too - %
2 000D
Example 3

A Certain Sum of money amounts to Rs 692 in 2 years and Rs 800 in 5 years as per SI. Find the

Sum and SI rate pa.

?: ]’Az_"a) )("_r\ —n‘\-\
A, — T,
= \Soo—ecw_ < 2z — &9 2—\
S - 2=
= c 20
ST *e( \ o =) A, 6, - a2¢
R = B = \oo = 5.2
G20

Type 6:
when SI rate pa are different for different years. Then to find SI

(i)  when principal is same

Total SI = —— (TiRi + TaRa + Ty Rs+ .........

i) when principal are different

PyTyRy + P,T; Ry + ——
Total ST = 2221222
100
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Example 1

Mr. X invested Rs 30000 at 7% pa SI for first 3 years, 8% Pa SI for next 2 years, and 10% pa
for the next 2 years. Find the SI accrued..

‘P: 20,000 T =3 R,= T%#
=2 R,=e7%
Tolal €7 = P (R, TR TR

AoD
\1io ©

1

Example 2

Out of Rs 1,00,000 Mzr. Y invested %th of the money at 5% pa SI for 4 years, /2 of the money
at 6% pa SI for 3 years & remaining at 8% pa SI for 2 year. Find the for SI accrued.

Solution: P; = 1/5x 10000 = 20000, T; =4 R/=5%
P,=1/2x 10000 = 50000 7>=3 R/,=6%

P, = 30000(remaining amount) T; =2 R;= 8%

P{T1Rq + P,T, R, +P,T, R,
100

Total SI =

= 17800

Type 7

To find "T when an amount (in terms of P) & SI rate pa are given.
Formula

__ Total SIrate
Slrate pa

Note:
For this type of Problems P is taken as 100%

The Total SI rate is always 100%. less than amount.
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If A=2P=200%
Then the total SI rate is 100%.

If A= 4P = 400%
Then the total SI rate = 300%..

Example 1:

A certain sum of money triples itself at 5% pa SI. Find the time taken for the same.
Cil'\/mn. N =3%3pP=3200 %
Tolal 37 = 200y(ag v (s 1007 [ess Hhan #)

T = Tolal ST = 200 - Lo quAg
R 5

Example 2:

The SI on a certain sum becomes 0.125 times of itself at 6.25% pa. Find the time taken

Mo\ 8T = ©:125 ~P= \25 ~
R=GC.25 4

T= "TJoYa)l €L = 12-5 = A
R G 2S5
Example 3:

A certain sum of money 5 times of itself at 16% pa SI. Find the time taken for the same.
A =-s P = So0oo0 A
TJolel €3 - oo -

R = b
T = Toktel ST
=_
- L00 = 2« ﬂzo,s
¥~

Example 4:

The SI on a certain sum becomes 9/16 times of itself at certain rate of SI. Find the SI rate pa if
R=T.
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‘—TO’\‘&\ ST = i)(’P = Foo
le Ll

GLi\NL'L T = R To #NA R_

—
R = 7Tota) &1 L= 'K:’T'-)

KR;*TO—-\'Q\ ST =\]-/ Qoo
\

= s «

———————
p——

Type 8:

Problems on two SI’s

Example 1

The SI on Rs 1000 at 6% pa for a certain time duration is 30 rupees more than SI on the same
sum at 5% pa for the same time duration. Find the time duration.

G\'M ST,— sI, = 20

v T

\oo

\oboo xT (& -5) = 200°

T = =2 “tLMl

Example 2

The SI on a on certain sum at 6% pa 4 years is 450 rupees for more than the SI on same sum at
5% pa for 3 years.
Find the sum.

Geen
ST,- ST, = HsSo
Y Ttz —T,%)=%s0

—

(00O

= [@xg) _Qg,(g)] - Hsooo
P = 000

_
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Compound Interest (CI)

Note: P changes at every compounding

Consider an example of Rs 50,000. invested for 3 years at CI rate of 12% at pa Compounded
annually

| :n{-udt:‘;'oowxll'/» | ;hl_ms,(:;goooxl‘l’l. | rinm'-s 2'17-0 xl 1:/’
, = 600D 1 = 6720 ) =152k "}
?:{0,000 f:50000 |’J: S6000
) ; 2"0‘; 16720
=>600 T 62120

[
Tokol  Tntenesy rkw 3 gt < Gooo + B0 + 15264
= loihe-H

Toral QMount = P+ Tarerasd = $0000 20,2464
[0t ? = 70,4 L

Formula for CI

CI=P[1+D)"-1]
Wherte,

P = principal.

i = interest rate (fractional value)

n = no. of Compoundings or number of Convetsion petiods

Formula for amount

A=P+CI

A =P+ P [(1+) - 1]
=P+P (1 +i)-P

A = P(1+i)°
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This formula is also referred as appreciation formula.

Tvpes of compoundings & Corresponding Conversions

(i) Annual (vearly) Compounding

—P changes once in a year.

n = no. of years
1 = interest rate p.a.

(if) Semi annual (half yearly) Compoundin

—P. changes twice in a year
n = 2 x no. of years

__interest rate pa
2

(iii) Quarterly compounding

=P changes 4 times in a year.

n = 4 X No. of years
__ interestratepa
4

(iv) Monthly compounding

->P changes 12 times in a year.

n =12 x no. of years

__ interestratepa
12

Problems on CI
Type 1
Problems on CI &.A. (when P. i & n are given)

Example 1
Find the CI & A if

P = 30,000 i=12% pa time = 3 years

Compounded (i) Annually
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(if) Semi-annually
(iif) Quarterly
(iv) Monthly

e PP 30,000 tzy27 2012 PO

Time = 34eons
() AHAnaual CDW\.FOL}-’\A/L"\-& G-.) QSU\L: &:nw(
=3 tzo-l2 M\ =ax3=6 ¢=0\2L=000
cia-= PEC\_\_I)'\_-B c1 - PECL*“I)'\_ i—) 2
T - Bautey = 1255551
B2 PacT = K2 H1-8H A= HJ2555-57)
() Quoataly compounding (v) Moty Compound.
= dx2=12” ¢=20:'2-- 0-02 M=12X>S= 26 t=0o1 = 00)
C & ci = [/(L‘tl)“—-\] _ (S
= Pty -7) = 1271262 .ﬁ,- Jf ROV 12.923-06
- 3.
B L2282 A
Example2

A time by which a sum of money would double itself at 5% pa CI is
a)14.2 years b)14 years ¢)12 years d)15

L = O %—hf\u
%;LP CGl:io._nf ' CD;?CB? ake..bo\u(‘\')
& = 9 ey
2= ¢ C \-osjq
oQ_ :Q'O g)m

By opHon iding roerhed.

oe .ngl\o\ BAR ,Qko-r O\ = (H
Q"';D“-‘ -\

:—o-f T\ =S Q.Qsjuf =

2. .07
- . —f~e

Co~<CelX O-ascoer s t(&-28 a(c..o-ka

Example3:

In what time will Rs.1,00,000 amount to Rs.1,26,677 at 6% per annum, when the interest is
compounded semi-annually?(Given :(1.03)® = 1.26677]
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(a) 8 years (b) 4 years (c) 6years (d) none
@LEM - 0338— = (-266 11
4
Q-«-z)"’
S CO&N._FOJM\A_QE M\ T8 = 2x<ro- et
C'." Y W) Ou\r\u_:@( C»O‘M-SD)
- o- S e = = = R

Example4:A sum of money compounded annually becomes Rs.8450 in two years and Rs.10985
in three years. Find the rate of interest per annum.

@30% (b)20%  ()40%  (d) 10%

e ﬁ\_— ]RSO 'l'\\= D_kltM/S
'P‘-g, = (Va) ‘i%g Y\.:__ = 5LLLQ“L’R
_Q\ —_(:Ck—g—L‘)n'\ A—L = PC\-\-L)ﬂL
SHsO = PO Y 5O wass=rC+rY 5 ©
& => loqes” = g Q~” =(Q~)
© S|uso PG
-3 = \+7¢
203> =S 307

Shorx cui CAV* &;}«L\p@n(e bl ~Ame '\De»«wd\s: L)

Lz Be | = 1928F _\ = 0.3 = 30/
A @4 s0
NoXe r -?“’ &“uc.nc.. b(w +ire ’Pu—-\oe\s = 2 Y

T & -
: ] =&, \
Note: If the difference between the time periods is more than 1 year, then the short cut is

A, .
— = (1 + option)™2™™

A,
Example5:

A sum of money compounded annually becomes Rs.17280 in two years and Rs.20736 in three
years. Find the rate of interest per annum.

@30% (b)20%  ()40%  (d) 10%
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Grivan P = 7280 A, = 20736

257130 _ |
———

\ \7 2280

= -2 -

= O-92_ =) 20 7-

~
|
»
"
I
Il

2

(ad']

Type 2

To find A when P, different rate of interests for different years are given..
Formula

A=P(1+i))(1+i2) 1+i3)......

Example:-

The present population of a town is 70,000. If it grows at 4%, 5% & 6% pa for 1%, 2nd & 3"
year respectively. then find the population of the town at the end of 3" year.

‘e = & =47

@ (a) P T1ooo O ¢, =47 =0o-0Y
L, = Srr=0-0% t,=R7. —0O-0G

A=t

A= ‘;>C(+1\) x Q41 < Q+)
= Tloooo Ct-oqd=QosDdD=(Cee>
= 3(o2k
r%\’\-mr\o»\;\,{_
A= el w7+ = BLO 26

Type 3
When 2 amounts (in terms of P) and time period of first Case is given then to find time period
for the 2nd case.

Example 1

A Certain sum of money doubles itself in 4 years as per CL. In how many years it will become 16
times of itself.
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| G D W | . ot
'ﬂ.‘—_J—(L.lUI.M '\L:?'

Co;vw#:n.af;n\ Met oo P v(\-\_\)“:_

\ = S n

,_?:,gc:_‘_qﬂ lG/F-,FCL-\-\) =
2 =+ ) >0 e =A™

-"\'a_

At = Q~
EQ-*E)“" C\i-t_) E ,%wm @3
Q—kl)lg = Q‘“) =
Tzl
heve T i the voloe é"’d\ Haok
% . lg = 2kt =) T= I Se N, = T = dexk= 6

Snort Cut
_ ‘1\,_—_ ™= ", ]

f, = a

Example 2

A Certain Sum of money becomes 8 times of itself in 12 year as per CI. In how many year it
would become 128 times of itself.

’P\',_': \2.&8 A=F
B, & oAhe Adiveck Pooy °'l3 ey

oL Shell Q’XFY{SS both, Oumounkt ALrnS
5% FO'«'JLVS ‘% o. Commun 0.

3
: +imey | = 2z = 12—
‘e grime in 1 qeeds =) = Az ww(‘l‘uﬂtf dout )
dow A =\18 = 91
T="1
on 'I'] - Xf\l
= x4

e rate 5 st WERES
Effective rate of interest
S ——————————

It is the rate of interest Calculated for 1 year considering the given. type of compounding so that
we can compare it with nominal rate of interest (NRI)

ERI=NRI for annual Compounding.
ERI > NRI for semi-annual quarterly and for monthly compounding

Formula for ERI

= (1+i)" -
% ERI = [(1+ i) — 1] X 100
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Note:-
ERI is independent of principal..

Example] :-

Find the Effective rate of interest corresponding to a nominal interest rate of 12% pa
Compounded monthly

@l\\,am: "J\’lom-l','\l-(] %MPom&ﬁm?

®
C = 0‘\L —_o.o\

Example2:

The effective rate equivalent to nominal rate of 8% compounded quarterly is :

Sloven @ Ruendaly Componnding

N e xl = &K
K = = P = 0 "o
&t
S, ERT = [C\-\-'g)"-(j xl60

= B2

Depreciation:

The value of assets like machinery, furniture, buildings etc. will reduce with time Such assets are
said to be depreciating assets.

For depreciating assets the Future value (A) will be less than the present value (P).
e A<P.

Formula
A=P (-0
where, A = Future value or Scrap value

P => present value or Cost price
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Example 1:

A machine with cost price of Rs 3,00,000 depreciates at 10% pa Find its scrap value if the life of
the machine is 6 years.

Q:w.n P = 300000
o = © =07 = 0-|
Jor DLF'mCiaaﬂ-cor\
A= pc-007T

(N
= 300.000 (\—9"\)
= | 9qQ+H22-3 ngm\o va\wﬂ_)

M

Example 2:

A machine depreciates at 20% of its value at the beginning of the year. The cost and scrap value
realized at the time of sale being X12000 and X3145.728 respectively. For how many years the
machine can be put into service.

a)5years b) 7 years c)6years d)none

Glivu_n =207 —0- 2
P = (2000 & =2\l 28
.
A = pCL=1) L
A4S 128 = lzoeo  (C \—0-2)D
2ys1re = (©-&8)"

\ oo o
o.2c 2 =Co-8)

1= opAion \"\t—\-\—’sn.%
ka '\"i':.g c
e Co,%-‘): O.262 )

Problems on SI and CI

Example 1:

The difference between SI and CI for 2 years on a certain sum is Rs.25.2 at 6% pa.
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Find the sum

GUM DI.:[rﬁum Q@ b(vo T &Ss% "GW 2 qeaM = asi2
= @67 006
CT-sT = 252
PLEeY =] — PTRZ = 25-2—
'y [Q-\-l)“—\ —TR /) =25 2—
P EQ-oe,)ﬂ'_ | = 2x&7) =252
R 1

(—\ Ccot
S o Sievente Lo CI% ST Proviems
e pratt T uee T p QY -y - TRA) = PTRK
one C oon et fhe ONE LI (n one. S).,_f us.:vxaa

"w\-“ Col celaxon:

Example 2:

The difference between SI and CI for 2 years on a certain sum is Rs.64.8 at 9% pa.

Find the sum

C‘%\'\NLQ Df«ttuu._ﬂ& = H-8 L= q»

Tire = 2 Yeont
P LA —\=TRAY = Py
OSe md\?] Colculotton
P= 8oo0o

Example 3

The difference between SI and CI for 2 years on a certain sum is Rs.172.8 at 12% pa.

Find the sum

61\\,{]\_ D(W)\JU\CC = {12-B (E-«: 2/

| e — ?_TLOJ\J

P [QaiT-1- TRE ] = offrente

F Z 12000
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Annuity
It is a fixed amount to be paid regularly for specified number of periods.

Types of Annuity
(i) Annuity Regular (ordinary Annuity)

It is a fixed amount to be paid regulatly at the end of each year / half year | quatter month, for
specified Number of periods
Ex:- Rent, EMI etc

(ii) Annuity Immediate (Annuity due)
It is a fixed amount to be paid regulatly at the beginning of the of year / half year / quarter /

month for specified number of periods.
Ex- RD, Insurance premiums, etc

Future value an annuity :-

If a is the fixed amount paid regularly for ‘n” number periods at rate of 1’ % per annum. then its
future value

a) For annuity Regular

Future value of Annuity Regular (FV of AR) is = M

b) For annuity Due (AD)

FVof AD = 0 ¢ (g4

Relationship between Future value & present value

FV

FV = PV(1+i)" ot PV =

Present value of an annuity

If “a’ is the fixed amount to be paid regularly for 'n’ number of periods at 'I' % pa. then
(a) present value of annuity regular

PV of AR = 2 [“*”n‘l]

i(1+)n
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b) Present value of Annuity due

_ [a+pn -1
PV of AD =a | Sl | +a

Default annuity is A.R (If not mentioned)

Problems on FV, PV & relationship between FV & PV

Example 1:

Rs 5000 is invested every year at 12% pa for 10 years. Find its Future value.

ql\m O.= s500© L= \27 =©-\2. =™ =10

T4+ s A"\nuu’ut\& R&a\kLOJ\, cavr) (0‘-0 d%o\u-(“'
Fv. o AR = o [-C\-\-'t Y — \]

= 817H3.@7

Example2:

Mr. Bhuvan invests Rs 10000 at the beginning of every year for the next 11 years. Find the PV
of this annuity. If the interest rate pa is 8% pa CL

G{‘M Q.= 10,000 & P.—nnuib-d due (A0
=\ L= 87 =—o-08%

PV ‘D‘t A-D= Q-tl)q—‘— \ ~ o_
v C\"\"L)“-‘
Q‘-’d' cﬂo“\-% N\E'_AAA-Q\/K Cg-\Cu.,\oA—\‘of\_, v Coykcu.(.o.—\-o(

P pve Ao T too- & |
Example 3:

("
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If the Refrigerator Costs Rs 40,000 today. Then what would be its Cost at the end of 2 year if
the rate of interest is 6% pa.

@lwo.r\. P\/ = Hoo600 |, a2 L= 67 —~0-06

Fve 2
to. K -1 .'FV T PV C\-\-'\J‘\
= &oooo C\-Oej)—_
= i qHu 4

Example 4:

If a car costs Rs 20,00,000 after 10 years. Then what would be its today’s cost if the rate of
interest 1s 7% pa

Qx‘wuu. Iv = 2000000 <\ = |0 t=17Z =0.07
Pv = 13
Fv - ¥Fv - 2060000
_ to
Q—+O™ NE e

- (10,6698 -5%

Sinking fund

— It is the fixed amount to be kept apart (as an investment) from the Income or profit in
order to accumulate a lump sum amount required for the future.

Examplel

Arun wishes to buy a machine after ten years, whose estimated cost is Rs 5,00,000. If the rate of
interest for his investment is 8% pa. Find how much he has invest every year.

M= to Fv c;lj AR = 00000
S 7 r — o008

o c’,b &R = o Gaid- \]

A= 34q514.T1 4 (Qv-»d Wﬂk Colculatons)
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Example2:

Karan wants to accumulate Rs.20 lakhs to purchase a plot at the end of 12 years. How must he
has to invest every year at 12 % to achieve this goal

Glx\m.n v vy AR = 20.00000

=\ Lo \27 -0 -(2—
Yo~ % A r = O EQ-vt)ﬂ— j
(&

D= 2872-CclS Qcau-a mMﬁ,chic“\aA«ans)

Applications of Annuity

Leasing :-

Leasing actually means renting.

If we have to make a decision between purchasing a machine & taking a machine on leasing
basis.

Then we need to Compare their Present values.

i.e purchasing cost of a machine & pv of leasing.

If PV of leasing < PV of purchasing then leasing is preferred

If PV of leasing > PV of purchasing then purchasing is preferred
If PV of leasing = PV of purchasing then both are equally good

Examplel:-
A machine can be obtained either by purchasing at Rs 75,000 or by leasing, at a rental of 22000

per year for the next 4 years (useful life of machine) If the rate of interest is 11 % pa.
Find whether the machine can be Purchased or not
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GI:M
vV 28 ’?%ck_o..se

Q. = 22000
LU= e Wl 7Z7 =0o-\\

P v -s% (c._a.sm_ca cCar) = oo C\—ff:; )n‘.)
= 68 2s=2 .8
- Pv oS < Pv ?MQ“'\O.SQ
. N\Osif\lf\ﬂ. N% é‘e\,ou\c! -:-E- e ?M&(—\M
o lgaé.'o\% €S Setyer.

|

1 Sooo

Example2:-

A person wants to lease out a machine costing Rs. 8 lakhs for a period of 12 years at a annual
rental of Rs. 1 lakh . Suppose the rate of interest is 12% pa, compounded annually. To whom
this agreement is favourable? a) For lessee ~ b) For lessor  ¢) Not for both  d) Can’t be

determined
GL“M
?v ‘u% ’Pw\.c\—\o.sg - ooocoo
aM = \ = T= \t2e rw = 0o-\ 2

O- =— (o0, 00 o

=R %\LO»§¢"\_% Ce =) = o- Q-\-l)“—-)“}

T QA+t
= e \A 423 - 2
e \m;ﬂ s ‘oektavw => T (s <—&ovoml—\¢ Aﬁesr \eskze.

Investment Decision:

If PV of cash inflow ( returns) = PV of cash outflow (Investment), then the investment is good
otherwise it’s a loss.

Net present value (NPV)

NPV = PV of Cash inflow - PV of cash out flow
An Investment is said to be good

If NPV 20

Examplel:-

A machine is purchased at Rs 80,000. If it Contributes Rs 20,000 every year. At 12% pa for 5
years. Is it a good investment?

Vv o Gth eutdbeo = goooo

OC=-— 2. 0000 L= l27 —o-l=2"
T\ =<
AN
P\/ f,g CQLS‘\ 'l'.\'\,elouo CAK) = Co Q—\-l) S |
T Qi+ )™

= MT209s. S22
" PV =1 Cosbh '\Y\:é\/o»o < Ppv =, Cos OVL’\‘,E(»D\O

781P e  ~monClhine Ghowldna 'ae ?uvrcha.§d
oPp W s o. loss.



Example2:-

A machine can be purchased for Rs 65,000. Machine will contribute Rs.15,000 per year for next
6 years. Assume borrowing cost is 10% per annum. Determine whether machine should be
purchased or not : (a) Should be purchased (b) Should not be purchased

(c) Can’t say about purchase (d) None of the above
Pv vot Co-sh ou‘hg(cwo = 65000
Q- (Sooo . =6 t=tovz =0-\

v 'FB Coch if\fg(o\;o CA-rR) = O Q-(—I)“—\ ]

)™

= 6532239
S ince PV b% Cos 1*‘\4#0&0 Z PV 5% cos ou&%(ouo

Valuation of bond:
A bond is a debt security in which the issuer owes the holder a debt & is obliged to repay the
principal & interest. Bonds are generally issued for a fixed term longer than one year.

Example

An investor intends to purchase a 3 year Rs 3000 par value bond having nominal interest rate of
8% pa. At what price the bond may be Purchased now if it matures at par & investor requires a
rate of return of 10% pa.

75| Page



Pou\, volue =) fv b}fﬂﬂt bord = %o .
) fv K,I Utkn(m ink =3000x8 7

< 24
Nok =) toe Ehall Considu. \’loudrwx( vate zto( 240
Glouwl ok ‘v inkeves 4 fv 4 inereta a
CQ(Lu\oA-e.Aua 9"'1% ox VO(|L£~ %
N e proll  Conpider yake Sh L
—kor Convey ¥ fv o ?V. y

w
wehaging Cost 6) be (\7v): N j’“mu-' X—v 2 yos '\:v 14ud m,vo&,d,
1) Aa Et ‘: ir&(«l) .1- Lﬂlue}’f 1 vy g + E—.T
. —_— _— (\(-\)
NS IRGHCS
T o T+ Zop = 2950-7€

Perpetuity

If is a fixed amount (receipt amount) paid regularly indefinitely.

Types of perpetuity
(1) Normal perpetuity (multi period perpetuity)
PV of multiperiod perpetuity = %

where

R > Fixed payment (Receipt amount)
i = interest rate.

2) Growing perpetuity

A stream of cash flow that grows at a constant rate forever is said to be a growing perpetuity.

PV of growing perpetuity = %

where. g is growth rate

Example:-
Find the present value of perpetuity of Rs 6000 payable monthly at 8 % p

q,\m R = 6000 P =) R =6000 x\2

= 712000 po-

:.:8.(: = 0.0
0~ v e e—\-u.i-\xa = B = 12000
TV = T T T O 02
= Qoo0000
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Compound annual growth rate (CAGR)

CAGR is of term used to describe the growth over a period of time of Some element of the

business, for example the revenue, income etc.
1

CAGR = [%]“LT 1

o

1
% CAGR = [[‘;—"]t"‘t" _ 1] x 10
where

t. 2 End period
to = Beginning period
V. = value Corresponding ta

V., = Value corresponding t,

Note: Students are required to do option hitting method using the formula as below

%
(1 + option)in-to = —~
Vo
Example]:-
Find CAGR
Year 2013 2014 2015 2016 2017
Revenue 200 250 260 350 400
(in lakhs)
2)8.92% b)18.92%  ¢)28.92% d)38.92%
AN VA = +too A= 2011
Vo = 200 €5 = 2012
-t = o
e
o w71 Qx cae o e = A

& n—
Q—\-Q\Dt-ton.) ~ote = :@a_ - oo =32 _
> O A0 L@ S T
1 T ~ E) opLion e = (& A1 =08 2—
7TPaeClteaad ' = . 994 = va

Vo

e O (o) s HAe Cowrec+ OnSvI S



Example:-

Find CAGR
Year 2018 2019 2020 2021
Income 60 65 75 90
(in lakhs)
2)13.62%
b)18.62%
)23.62%
d)33.62%
Gr‘,an -bo = 20\3 \/O = &0
€. = 201\" VA =100
=> _en" 'EO - J-'
€n %,
( \+°P+;oq = Van =—\wo = |-b6L6
~o Go
&-a Opton (a7 BN e tbo d
0‘94\—(.9«\ ) \3.62 4 - 0126 2
T W26 DT = . 666 = Vn_
t Q ’5 \ ==c ~e
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Practice questions

1. The future value of an annuity of Rs.5000 is made annually for 8 years at interest rate of
9% compounded annually (given that (1.09)8=1.99256) s
(a)Rs.55142.22 (b) Rs.65142.22 (c)Rs.65532.22 (d)Rs.57425.22

2. The effective annual rate of interest corresponding to nominal rate 6%p.a payable half
yearly is (a) 6.06% (b) 6.07% (c) 6.08% (d) 6.09%

3. The cost of machinery is Rs.1,25,000/-. If it’s useful life is estimated to be 20 years and
the rate of depreciation of its cost is 10%p.a, then the scrap value of the machinery is
[given that (0.9)2° = 0.1215]

(a) Rs.15,187 (b) Rs.15,400 (c) Rs.15,300 (d) Rs.15,250

4. Mr. X invests ‘P” amount at simple interest rate 10% and Mr. Y invests ‘Q" amount at
compound interest rate 5% compounded annually. At the end of two years both get the
same amount of interest, then the relation between two amounts P and Q is given by:

@P=23 ()P=2F (OP=1 (d)P=

41Q
200

5. If the difference of S.I and C.l is Rs.72 at 12% for 2 years. Calculate the amount.
(a) Rs.8,000 (b)Rs.6,000 (c)Rs.5,000 (d)Rs.7,750

6. If a simple interest on a sum of money at 6% p.a for 7 years is equal to twice of simple
interest on another sum for 9 years at 5% p.a. The ratio will be:

(a) 2:15 (b)7:15 (c)15:7 (d)1:7

7. By mistake a clerk, calculated the simple interest on principal for 5 months at 6.5%p.a
instead of 6 months at 5.5% p.a. If the error in calculation was Rs.25.40. The original sum of
principal was

(a) Rs.60,690  (b) Rs.60,960  (c) Rs.90,660  (d) Rs.90,690

8. If the simple interest on Rs.1,400 for 3 years is less than the simple interest on Rs.1,800
for the same period by Rs.80, then the rate of interest is:

(a)5.67% (b)6.67% (c) 7.20%  (d) 5.00%

9. Nominal rate of interest is 9.9% p.a. If interest is compounded monthly, What will be the

4033

12
= ?
4000) 1.1036 (approx)] -

effective rate of interest [ given(
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(a) 10.36% (b) 9.36% (c) 11.36%  (d) 9.9%

10. The S.l on a sum of money is 4/9 of the principal and the number of years is equal to the
rate of interest per annum. Find the rate of interest per annum?

(@) 5% (b)20/3% (c)22/7% (d) 6%
11. Simple interest on Rs.2,000 for 5 months at 16%p.a is
(a) Rs.133.33 (b) Rs.133.26 (c)Rs.134.00  (d) Rs.132.09

12. How much investment is required to yield an Annual income of Rs.420 at 7%p.a simple
interest.

(a) Rs.6,000  (b) Rs.6,420  (c) Rs.5,580  (d) Rs.5,000

13. Mr. X invests Rs.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 maturity is Rs.9,774. Find
the period for which the sum was invested:

(a) 7years (b) 5.8 years (c)6years (d)8years

14. The difference between compound and simple interest on certain sum of money for 2
years at 4%p.a is Rs.1. The sum (in Rs) is:

(a) 625 (b)630 (c)640 (d) 635

15. A sum of money compounded annually becomes Rs.1,140 in two years and Rs.1,710 in
three years. Find the rate of interest per annum.

(a)30% (b)40% (c)50% (d) 60%

16. On what sum, difference between compound interest and simple interest for two years
at 7%p.a interest is Rs.29.4

(a) Rs.5,000 (b)Rs.5,500 (c) Rs.6,000 (d) Rs.6,500

17. In what time will a sum of money double itself at 6.25%p.a simple interest?
(a) 5years (b)8years (c)12years (d) 16 years

18. What principal will amount to Rs.370 in 6 years at 8%p.a at simple interest?
(a) Rs.210  (b) Rs.250 (c)Rs.310  (d) Rs.350

19. The partners A and B together lent Rs.3,903 at 4% per annum interest compounded
annually. After a span of 7 years, A gets the same amount as B gets after 9 years. The share
of A'in the sum of Rs.3,903 would have been:
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(a) Rs.1,875 (b) Rs.2,280 (c)Rs.2,028 (d) Rs.2,820

20. If a sum triples in 15 years at simple rate of interest, the rate of interest per annum will
be:

(a) 13.0% (b)13.3%  (c) 13.5% (d) 18.0%

Chapter 5- Permutations and Combinations

In simple terms

% Permutation:- Arrangement

# Combinations — Selection

Factorial of n (n!)
It is the product of first n natural numbers.
n! =nx(n-1) x (n-2) X .......... x1

ex:-5!'=5x4x3x2x1=120
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The value of 0! =1

=1
2=2
31=6
41=24
51=120
6! = 720
71 = 5040
8! = 40,320
PERMUTATION

Arrangement of 'n' things taken 't' at a time
n!

P, = n—-r)!
Note :-
» r=n
» n_cannot be 0. It must be natural number
» r must be a whole number.
> "P,=n!
> "Po=1
> "Py="Pay
» "P,=2! "P.,
> "P,=3! "Pons
> "P,=4! "Poy
>

last term of the expansion "P; is (n-r+1)

Linear Permutation

Type —1

Permutation (without condition) of letters of the given word

n!

nylX nylXnglX...........

where,
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n is no. of letters
ny,n,,n3 are number of times a particular letter repeats

Note: If there is no letter which is repeated then the number of arrangements of

the letters of the given word would be=n!

Examplel
Find the number of arrangements of letters of the word, SANSKRIT

Total number of letters = 8
Total arrangements = 8! /(2! )
=40320/2

=20160
Example: Find the number of arrangements of letters of the word, MATHEMATICS

o = |l

T - N = 2—
Total o- Wﬁcnu’rs =l
% n"l- (nzl. ~Ngl
=W = Lqe9C0

20 x2tx2\

Problems with condition (Letters or digits)
Key points:

¢ Condition should be fulfilled first

*  Ormeans +

*  And means x

Exmaplel:

83|Page



Find the number of arrangements of the letters of the word ‘SUCCESS’ such that the
vowels may occupy odd positions only.

G\L\AL;\ Lord "Quccess’
COﬂcQ.',(—\’or\ . \/OUO'-B Ot OAA FOS\'—I—{onS O\f\(}

e . No:» o vowds = 2
~No - o-b oddl Pos: +onS =
Prev mm*s = e, = LT = o

La.k-\ws = S
ng‘:% p\o»(.l-g 5
&wﬁf\gxﬂ&r\k‘s = s.-; &) =(20

Moo QY(M%L(‘(\M"I - t2x120 -
Zlx 2

QY~(‘L?UR Aoy ﬂﬂg

|20 WoH5S

‘90.4\_& C

Example2:

The letters of the word SILENT are arranged so that the vowels occupy even places
only. Find the number of permutations

C,l_‘)l’\di-(—dor\ - \IOMDG(S — 2-
Even Pos:A—ConS: >
AWosmaju-r\U\b = ¢, =0C

K esmoini leteyg : T
R o wi elocet © o

To 4ol O.WCN'\-K,W\’s = Gxay

Example3

How many numbers greater than a lakh be formed with the digits 4,6 ,6,7,0,8
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Gl.'m Aica:rs: e 1,0 %
Conde ion - - Mo §

~ealer Hron i CLoch
= 6 cL':aH- o's or Move +Hron © diggts
but Louth e d:

‘uan L Co-n Gget
noaL 5% G A,.ct W:os nla, L
e ['l;[-; n (=2 l1]

) c;ma— be
used _ '
Total . '6:& Mo s %«L&\u/lb\on 1 Loty —‘5&"5‘::—m}x:.x
= Zoo 4+ For —ru‘;uj—ul dagd

Example4

How many 4 digit numbers greater than 5000 be formed using the digits 1,2,3,5,6,7,9

Comcid—mr\ - & dL'%H— o 'S %m_oAm— Hon S0o0o

u.SLJ

H =<6 RSK‘H

T

Example5

qlelslal

‘ 1
Tore okkuaofer’b

’ 2-' 3
Gt be
How many numbers not more than 10000 can be formed using the digits
1,2,3,4,5,6,7,8,9

C/Ol'\.A~ AloNn '~

™o § not+ move thon loooo

=) No's Con be 15% L c‘\%\—\—f ov scLa,\—g or q_oL'aifs or IOL‘a:*
de?r‘+ no's =) E g\_l ¢ | =>qx&x1xe = 3024

N = 1 g—lk => AX&x] = SoH
2 CL%A— Y

lC’; 3 E@ =) AxXP =12
SS%agz\o =) \E = q

=) 2024 +S0h*112X9 = 3609




Type 3 :-

Arrangements of n; & n, number of things in a row with a condition.

Examplel:

There are 5 men and 5 women. In how many ways they can be arranged in a row such
that no 2 women are together.

C,omcl-:—l—\'on - No d4uwoo0 Oormen oNe —!—oaﬁ—\—ko.r-

- 1 Oe -} QM_QA-M%& wAen "k‘.rs‘—
=D S men Coun ‘ve a_vuk_n.m_aﬂ—d T s\ woys
ag belowo

< ™M, R M, R g x ™My > Mo =
~lo o m o O Plocer i Ol S coomen

C oo loe ogv\av-v\.:aLA e G\’; -;6?@ =6\ ways
Totel w\.cx_wmk's = sSslxg\ = t2p0x"20
= V6RO00D

Exampe?2:

5 men and 4 women to sit a row in such a manner that women always occupy even
places The Ciqurnber of such arrangements will be

+Homn +— CLODomen OCCU.Pa even P(ac@.g
fT(nup_ ONa I Lomeaen v e e »',Lacq
~No. 55 CLYY&'\-%—LMb = L{FH: HI = 2h/ WOoysS
No O Hhena one S men & <o (owces -
§orngemants = SPo - sL=ta0 was
Yo ol Ot trrnts = 2Hxizp = 2 880
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Type 4:-
a)Arrangements of 'n' things such that 2 particular things are always together.

= (n-1)! 2!
Note :- If 3 things are always together = (n -2) | 3!
b)
Arrangements of 'n' things such that 2 particular things are never together,
=(n-1)! (n-2)
Note: Never together = Total arrangements(without condition) — always together

Examplel

Find the number of ways of arrangements of the letters of the word CAUGHT such that
the Vowels always together.

q;v\n_,r) vovrd - QA—UQHT
Conditon - “youwds #U are alays —\—O%&H\W
o~ lAU" "MW SH bg "-OJKU\ oS one é(r\%(i'\‘b\.}
k Hhefe ohe H o Huegs Ytuo.iui'\a CC.q 1.7)
S

So. Toxal ™Mo ‘% ‘Hfun.&: - |+ =
Con :

Thwe S —r(un.% O.A&O«K(d

n Slazl wavy

AK0)d

Totol o.wu.qu = (oxL

Example2 240

Find the number of arrangements of the letters of the word POVERTY such that the
Vowels are never together

W - T
Neves, +oauﬂ-w = Torel O.Wohg(mer\ts — Q(“°°~*(5 “0%“'&“‘"
T™ow. +Hhe Vowels 0¢E ane Congidoed 1g lea aéc»ga.ﬂha

Nowd mmwmm\saho(ma:hooqs —-ba:.mf = Gl_xls
.. 1\\&%—\-08«4—(,\&( = 7L -eixal
= 36Co0o
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Example3:

There are 5 books on Economics, 4 books on Statisics and 3 books on Computer

science. In how many ways can these be arranged on a shelf such that the books on
respective subjects are always together.

5 €& Conormucs L skabs > Cs
/——h S ,—sl /—T‘\

So  Toial o Hings = tlel =3
To 4ol 0:{)

o.wo.&a,v.mmb = Rl xsixflxa)
%v -(La-s'(o\ma,‘\«a_

= 103630

[
—_——

Example4

Find the number of arrangements of the word CALCULATOR such that vowels are
never together.

Wowe - T
Nevo +°%—'~+W = Toial aﬂmaamuh— Alwoy s Foaad-kw
T Ol " vewds “pupao’ Vo ke Hoken at l-\-b\.ir\%
“lo¥o\ wo. 0:6( —H,u-f\ﬂs = Q+e) = "
Pryr men ts ,be« olsans ho&}&u = T\ x &

.- NQVL( "\’Oa-el%ar = \lo\ — _\‘."H\_ —

Exampleb < l.x 20 = ?—}

Find the number of arrangements of the letters of the word GIRAFFE such that the
vowels are never together.

Torol \ebers cktr( &\d&l.(_g —\—oa{,\_(,\u = _L_[_;__l - S
LT
Vowels Consononts

'PIYfO-v\-aJ.mm\i <ko-o' o;\wmtg ..\.ocagm( = &l xal

N V1 N "ro?jt c = TYota\l _ Q\,,Oq,_ts %C&dwr

= 0 — sy )3l o 9 15
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Type 5 :-

a)number of ways of answering 'n' questions.
=2n

Where, n is number of questions

b)Number of ways of answering at least 1 questions out of n questions = 2" — 1

c)Number of ways of answering n questions with one alternative = (2+1)"

Examplel

There are 8 questions to be answered yes (or) No, In how many ways can these be
answered ?

No - 's;b wWoys 6;6 O»f'\Soou‘m_% TLU QMmestons = 2.:

%\'vw_r\ N =B

. <>
o« - ]\KD' 510 \'\90'1 S = o = 9 s¢

Example2

A question paper consists of 12 questions, 7 of them are of accounts and the remaining
are Economics. In how many ways can these be answered such that the students needs
to answer atleast 1 question from each part

A b

71 oce 5 EcCo
Condirion = Aileats | m ace and atleast | Fom Eco
. 1 S
e (-y)) x &-1)
= 3937
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Circular Permutation [without condition]

We know that the arrangement of n things in a row(Linear arrangement)
=nl!
Now the number of arrangements of n things in a circular manner
= (n-1)!
Example:

Find the number of ways of arrangement of 8 persons at a round table

No. OO = = @\‘—\)! ('.’ Qrcu(af)
b_t an = C%")!

=

= 31 = SoHe

Circular Permutation with condition

Examplel:

In how many ways can 6 women & 6 men be seated at a circular table so that no 2
women are adjacent (together)

90| Page



Conditon :— o Awo oML  Owre CLcl]oCm‘\'
oo lex Ug QOuwr G Men

OF Toud Jable
No-szb Sueh menauaml's = (G-l)‘,=5‘[=l20
MI
X X

M,
My
Now theve 02 [

caOUPS & © Lonen
Con be OMonged  in
qo&-es\

ow(owﬁmmb = |20% 120

S) wavys =729 LOMS
= @6HoO
Note:

1.

—_——

:(n—l)!

B

gt

Number of arrangements of 'n’ peatls in a necklace (n flowers in a garland)

thing is always included.

2. Number of ways of atranging ‘t' things taken from n things such that one particular
=r. (@1 P(M)

Number of ways of arranging ‘' things taken from n things such that one particular
thing is always excluded.
—() P,

Example]:

Find the number of arrangements of 5 things taken out of 12 things in which one
particular thing is always included.
-\ = \

~=< (C Gwen)
ONe ?OJ\J—\'CU-\QJ\_ A (e aooys tmcluded
Le . ’\—"o-\—m\ QNN e~ts = . @=L\ ‘7" :
- = . (\\ ?H)
=, 29 600
——
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Example2:

Find the number of arrangements of 4 things taken out of 10 things such that
Iparticular thing is always excluded.

MN=—(0, ¥ =k
Orne Po«r&—ccuu\ou\_ —Hm\% o alwo ayb ucdu\&e_J

a- To kol Ouf\ko.»\c&ammb = Qf\’DF
r

= CK?H — AXBRIK(
= 302 H

COMBINATION

Selection of 't' things from 'n' things

"Co= Py (Note: r < n)

1!

Some important results (Properties of combination)

e "C,=1
e "Ci=n
e "C,=1
o "C,="Cq:

. nCr+ nCr-lz (rﬁrl)(:r

¢ Number of straight lines formed using 'n' points of which 'm' are collinear.

— n(:2 _ m(:2 + 1
e The number of triangles formed using 'n points of which 'm' are collinear
="Cs —"Cs

*  Number of matches played by n teams such that each team plays one match each against
other teams.
="C,
* Note: If each team plays two matches each against other teams then total number of
matches would be = 2. "C;

¢ Number of handshake made by 'n' persons, Shaking hands with each other = "C,
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*  Number of quadrilaterals (or) parallelograms formed using set of ‘n’ parallel lines
intersecting with set of 'm' parallel lines.
="C, X "Gy

Note:
Permutation
If"P, ="P;
Thent+s =2n—1

Combination
If"C. ="C;
Then r+s =n

Note:
No. of diagonals in a polygon = "C; — n
Whete, n is number of sides
Example:
A polygon as 44 diagonal find the no sides
)8 b9 ) 10 d) 11
G\W Mmo- ‘OZB d{&?OnﬁlS = HHy = mnc_ -

‘3“6 Op+ion hcl—h"u& =1

=) HhH- e, -
HH = Sg-|
Hie = HY
e\ = (|
——

Note:
Number of chords of a circle using n points = "C,
Number of points of intersection of n circles = "P,

Problems on Combination without condition
Examplel:

A building contractor needs three helpers out of 10 men. in how many ways can these

selections take place?
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C’i\'vu\ A= o =3

No- ‘376 Sedeckons Ctombinahong = loc,
—loRrRQgx % =120
Example2 2"\'
The value of275,=1‘;6Cr

GLiM Z cc,
~ =1

GC, +6C, +6C, + ¢, + 6
T X lS4+20 +1S +6

I

= &
—
Example3:

5 seats of articled clerks are vacant in a chartered accountant firm. How many different

batches of candidates can be choosen out of 8 candidates.
N=-— < T=9
No- 5 Combinakions = B¢ =8¢, (7 MCrznC )
= 5¢

Problem with Condition

Examplel:

There are 5 men and 3 women in a group. Find the number of ways in which the
committee of 4 persons can be formed of them such that, the committee is to include at

Least 2 women

S Mo = tOomen

J—( e mlo(wr

ComrmnnMec

Condiion «— ©&A\llats 2 Loormen =D 20 or 3 W
= Gw s52m) o~ @wo & \™)
=> (@S x5¢, ) + (3¢, xs<)
=) Cox<to) 4+ (\xsD

ey DS oo
===
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Example2:

In how many ways can a selection of 8 persons can be made out of 4 teachers & 10

students Such that the selected members must include at least two teachers?

\o studenly H Teocher ¢

< FCISoﬂs
ose S L‘LH

Cbr-du\—-lon ‘- N+ (e ot 2 "To.a.c‘NJ}

=> LT or 37T O¥ VT

=) @7 5 69) or @7 %555) ov(v& HS)
=) (ke x tocy) + Qe x toe) +Q\QHX"(OC|_’\
=2 2H1e wWoys

—————

Practice problems

Problems on Permutation & Combination

1.
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If 6Pr = 24 6Cr, find 1.

a4b)6 o2 d)1

If "Pr = "Pr+1and °C; = "Cyqy Thenn =7

a)2b)3 o4 d5

A Code wotd is to consist of 2 Alphabets followed by 2 distinct digits from 1 to 9.

how many such codes are possible.
a) 6,15, 800 b) 46,800 ) 719500 d) none

How many words can be formed with the letters of the word ORIENTAL such that
A&E always occupy odd places

a) 540 b) 8770 c) 8640 d) 8480

If ®C, = "®C, +,, find the value of 'Cs ?

a) 155 b) 50 c) 56 d) none
Number of ways of painting a face of cube by 6 Colours is
a) 36 b) 6 c) 24 d) 1

Find the number of arrangements in which letters of the word MONDAY be
arranged so that the words always begin with M and do not end with N.
a) 720 b) 120 ) 96 d) None



8. If six times the number of permutations of 'n' items taken 3 at a time is equal to
seven times the number of permutation of (n-1) items taken 3 at a time, then the
value of '"n' willbe. 2) 7 b)9 ¢) 13 d) 21

9. Tind the sum of all 4 digits number formed using the digits 2, 4, 6,8 number formed
using the digit 2,4,6,8.

10. The number of words from the letters of the word BHARAT, in which B and H will
never come together is
2)120 (b)360 ©)240 (d) None of the above (2018 Dec)

11. If "P, = 720 and "C, = 120 then ris (2018 Dec)
@ 4 ®)5 93 @ o

12. The value of N in

(a) 81 (b) 64

(0 78 (d) 89 (2018 Dec)

13. A bag contains 4 red, 3 black and 2 white balls. In how many ways 3 balls can be
drawn from this bag so that they include at least one black ball? (2018 Dec)

(a) 46 (b) 04

(©) 86 (d) None of the above

14. If "Cy ="Cous then 'C, will be (June 2019 )

@ 20 () 21
© 22 (d) 23

1. Which of the following is not a correct statement (June 2019)
a) "Pn = "Pas

b) P, =2!1"P..

¢) "Po =3!"Pus

d) "Pn=n! 1Py

16. How many number divisible by 5 of 6 digit can be made from the digit 2, 3, 4, 5, 6, 7

(2019 Nov)
(a) 120 (b) 600
() 240 (d) none

17. 5 boys and 3 gitls are to be seated together such that no two gitls are together (2019
Nov)
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(a) 14,400 (b) 2400
(© 720 (d) None of these

18. Out of 6 Boys & 4 girls, Find the number of ways for selecting 5 member committee
in which there is exactly two girls ? (2019 Nov)

(a) 120 (b) 1440

() 720 (d) 71

19. if np5 :np3 is 2:1 than value of n is(2019 Nov)

@ 2 (b -5
© 2@ 5

20. 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? (2020 Dec)
120 ways (b) 35ways (c) 168 ways (d) 70 ways

21. 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 (2020 Dec)
(a) 429 (b) 439 ¢ 419 (d) 441

22. 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? (2020 Dec)

(a) 201 (b) 168 ©)202 (d) 220

23.If "P, = 20 "P, were denotes the number of permutations n = (2020
Dec)

@4 ®2 @©5>5 @& 7

24.1f "P¢ = 20 "P,; were denotes the number of permutations n = (2021 July)
a)5 b) 3 09 d) 8

25.How many numbers of 7 digits can be formed using the digits 3,4,5,6,7,8,9 no digis

being repeated and are not divisible by 5 (2021 July)
a) 4320 b) 4690 ©)3900 d) 3890
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26.A person can go from A to B by 11 different modes of transport 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 completed is.... (2021 July)

a)110 b) 10" 09 d) 10°

27.The number of ways 5 boys and 5 girls can be seated at a round table, so no two boys
are adjacent is (2021 July)
2)2550 b) 2880 c) 625 d) 2476

Chapter 6- Sequence and Series

Sequence :-
Otrderly arranged numbers are said to be in sequence.

Ex1: 510 15 20 25
Ex2: 24 8 16 32

Series :-

Sum of the ordetly arranged numbers is said to be a series.
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Ex:-5+10+15+20+........

Arithmetic Progression (AP)

A Sequence in which there exists a common difference is said to be an arithmetic
progression

General from of an Ap:

a,a+d,a+2d, ...... a+(n-1)d

1" term of an AP

T, =1=a+(n-1)d

Ex:-Ts = a+(5-1)d
=a+4d

Sum of n_term in AP:-

a) When last term is not given

So =2 [2a+(n - 1)d]

b) when first term & last term are given
S0 =~ (at])

where T’ is last term

PROBLEMS OF VARIOUS TYPES

TYPE1:
To find ‘n’ when n” term, a & d are given.
Examplel:
Find the number of terms of an AP having first term as 10, common difference as 5 &
last term as 200
Q ‘nan QA= o {= 260 ==
LD T T o 1 = O‘"‘Q“")‘:l
200 = to+G-1ds
Q0o = Sn-5
(AS = S
M\ = 29

—_—
p—y

S\r\or»l— Cedt
e—
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Example2:

Find the number of terms of an AP having first term as 200 , common difference as 5

and last term as 400

Nz Lo gy
d

[

HOD—200
S
= 4|

—
TYPE2:
Sum of all natural numbers between the 2 viven terms with a condition
Example 1:

Find the Sum of all natural numbers, between 1 and 300 which are exactly divisible by 5
No's um.c«k[.a diviste e ‘ov s b(w (4300 ave
5. 00.\§ 20, 25, - - . . 225

n=tlo 4y = 2as-5 L) = gq
o s -

ORI A (a+ L)
_‘zg__cg-n-qs)

1

= €8s0o
Example 2;

Find the sum of all natural number between 10 and 500 which are exactly divisible by 4.

RKegwived ol

=, l, 20, 2 _— - - - KL<k
o=12 d»:t_.. L=uacg
M= - . = (22
=3
s_,_l = m Ca+l) = 3049e%
2 gy ——————d
TYPE3:

To find " term of an AP , when n® & m™ terms are given.

Example:
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The m™ term of an Ap is n. n® term is m. Find its r term.
a) m+n-r bm+n+r ¢m+n-2r  d)noneof these
‘ren VT = MU = OL+@-Dd 5 O
Ta = mm = oG -NDd =
@ - =) ~-m :@m—u)—&\—i)—) d
—(mopd = G d
iol:—l l
A X (M DYCD = "
[~ = = xen—)
o~ (T..,“— QL Q\'")d
= Ntkm-—1 x G-\ DOV

= "M\ &Sy —) — - &\
- O\ A\ —

e =

n a = m =
d‘: Tz,"—\ = l— = — 1
ST =Ty T ovk2dd = 242000 = O
S\Ab "M==\ MM—=<=L ¥Y=3 W o‘>—\—<0ns.
wolak c.\r\ UL~ Ol‘))nof\ Ca,‘\\ra.s Zexno, oil) be
L Covrraca QNS VO -

QLML_B opton (@) m+en-¥ = O

TYPE 4:

To find Sum of n terms when the middle term is given
Or

To find the middle term when the sum of n terms is given

Example 1:
The 6™ term of an Ap is 15. Find the Sum of its first 11 terms

S o™t Te=tS = a+sd 20T
Vo %-\AA S, = "%cz,o;»«-(r-\—\)d__]

5\"\ Oovr4 Ciat -
6!‘ ~udd\e Fer = 1S
O\f‘@_ﬂ‘e_n c% w terms (v Ap = ~add le devm <N

= \S > \\
= les
—



Example 2:
The 16" term of an Ap is 40. Find the Sum of its first 31 terms

NUN B ~iddle leven = &0

S c% 2\ dume = ruddlcterem x 2l
= Hox)
= |2H0

Example3:-

If the Sum of 7 terms in Ap is 35, then find the fourth term
Gz \“\/\m S-I = 3;

N dd e o - Sum
.
= 35 = 5
1 _
Example4:-

If the Sum of 5 terms in Ap is 60, then find the third term

_l'3 Cn"\.'add\-. ’Dun) o oss—

=
= 6

TYPE 5: s
=192

To find the sum of n terms when the sufitor-the two terms which are equidistant from the
middle term is given:

Examplel :
The Sum 5" & 7" terms of an AP is 30. Find the Sum of its 11 terms.
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DALN . - -
Q |s..\.’v_‘ = 30

Otid +a+ad= =20

2a +ttod = =26 —T
Neowo S = 4w (zax@-n4])
= E 2a+tod’]
S‘\ = L\ >x<x 30
i
- \ss

S,\

= ~a dd\e Tulm : I\
= s > \\ = s
Example 2:

The Sum 9% & 11® terms of an AP is 50. Find the Sum of its 19 terms.

™Middle tum Tq+T

Il
|9

C (0"-,‘ I'c._un)

gum 5_6 Q 4 = &g?\(q
= &S
TYPE 6
To find n” term when sum of ‘n’ terms (in terms of n) is given :
Tn = Sn - Sn-l
T =S
T,=S:-$
T3=S:—-S, ......
Ex :- The sum of ‘n’ term in AP is 3n? + 4n. Find
a) First term
b) Eighth term G.‘\’m Si= 2 0n
) T, = S = BCOHTHHCD
= B+
=2
6D Ty = S-S,
ZC8Y+ hca) — [ 2¢c3+ waem > |
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TYPE 7:

To Insert ‘n’ Anmt’s between 2 termes
Let the n Am’s be a, a+d, a+2d, ........ a+(n-1)d
:. The 2 terms given would be

a-d & a+nd

Example: Insert 3 Am’s between 6 & 18.
led +Hre o -Ams be o.. a-+d, a+2d

G o Oed a«24d e
4
Cu—al o.-t-'eci
—d =¢
+2d =
&> L—%s o =C
—hd = (2 o=—6+d
=2 o — 9
e D s One x "o . \sT

re

To find common difference and first term when two particular terms in AP are given.

Ex:

If the 10" term and 19 terms of an AP are 72 and 108 respectively. Find the common
difference and the first term.

Geometric progression (GP)

— A Sequence in which there exists a Common ratio is said to be a Geometric progression.
— General form of GP

n-1

a, ar, ar’, ar, ........ ar
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where, n — no. of terms.
a — first term

) T, T3
r — Common ratio = = - =
T1 T2

i term of GP:
n® term GP. T, = ar™!

Ex:-Ts = ar’!
= ar?
similarly,
T5 = ar4
T1o = ar9

Sum of n terms in GP:

S,=a (Trn__ll) for r>1
Sa=a (Tj:) for r<1

Note:- Sum is not defined for r=1

PROBLEMS:
Typel: (Based on S,)

Example :- Find the Sum of first 10 terms of the Sequence.

ql\ﬂu\ CL=3 Y- o

Tognd S,
L. T Sq—_ oo Crn—-\ 3 E'.’ij

o = 2(:':’—\
p

= 30619

—_——
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Example 2 :-

The Sum of ‘n’ terms of the Series

39,27 coooo.l is 9840. Find the number of terms (n)
)8 b)9 010 d)none
C.=~—2 =2 Sﬂ = 9 HOo

2
Sn= > C=)
BU OP{{bn \"\:H:ﬂﬂ retho d
-fpow N\ =
_ s
S= = (:53.-_:)
= ReRo

——

- Covvec\ OCRASLR~N  ts O(""‘O"‘ >

TYPE 2

Sum of Infinite terms in GP: ( Soo)
a

Seo= P (r<l)

Note:- Sy is not defined for r>1

Example 1

Find the sum of infinite terms of the series

T4+
4 4 4

{ o= | ~ =
Given -
Soa = O— = \\1 =
\—v -
= 4
=

Example 2

Find the sum of infinite term of the series

o+
y y
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32
a

. S = o = 2 = 2 = 33
\-v¥ -3 -3 _
D 'jﬁr 03

TYPE 3

Sum of infinite terms with Combination of Ap & GP.

a dar
Se=——+

1-r (1-1)2

Example.

The sum of the seties.

3 5 7
Lttt

= | d= 2 T = L
S
.. S - O- ~ A~
) = __\ 2—
t— (—v)
- | - Q_X_.lg - N B _2__
- =, =
[ — 2— — 2
Ty s €D)
S =% £ - s 4 asxa = |.g8as
H w H \exX s ——
as

TYPE 4:
Soecial Series
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l:’: lL ]
namp e 'TL\L Sum Fs'k " lerrms Ojsflhe Seriey

2 +22 +222 + - - _ (5
1\
o) 2 ne_ - 2 n h) N = 2 (18 -10)
) 2 (o ‘o) - 5 =(
c) 2 (\OH-H—IO) + 2n d) none .
gl a

So\\k“\'{bn Sut\ﬁ ShonS OAL Yo e Solwnd
O’PJ—?:N\-\—; uag Mo ck '-’-0 ?Ma%;bjin Mm=2
s

_q;a\’ ’ftﬁ-‘- %"VQJ'\ Lmuhrh_ e % 9. T 2422 = LK
MNow  fog s~ ez optens
e on & =) 2 (3o 10) — Lx: =y

1
o gv?,\-;em @ & «R«\eg Coreechr MS@Q?

Eotomple 2
Tind Hthe SsSum ‘o‘{,) M Yerms Gj%d'\-\e e el
O L+0O0-Hh +O-LHH+ — - .

Han — - )" L) 4H (-G
o) qﬂ %‘C\ @\)J _é\_n-\—glc @\J

c) H RN
=1 -0 d4) mone
SO\\A’\'\.OV\ .. —F\A_\ 12 2 T I =) Sl: O Le+xO -RLNY —;Oi

Opon ® = Hxa — 4 C_ \—-(0-\)LJ = O.gH
A S
o - O‘D—\«'on @ (S the Co-rrect O-nsoer.

TYPE 5:
To find the product of n terms using the middle term of GP

Example
If the 5" Term of a GP is 3 then find the product of its first 9 terms
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WO KT P—(oc)ucl— 15'{) Lot 15—& G’W _ QGIMS*\.
ond sz - ruddle tom -c'k GLF'

G\:M idd e dam = 3
. Fm&ucf\ ‘U:B —%«‘rs—\— Q tevems — ‘3;‘

TYPE 6:
Problems on the Combination of AP, GP &> HP:

Note:

— For the 3 terms a, b, c to be in AP
b= (a+c)/2

Ex:1,2,3

— For 3 terms a, b, ¢ to be in GP b= +vac

Ex:2,4,8
— For 3 term a, b, c to be in HP
_ 2ac
a+c
Ex: 6,8, 12 or
12,8,6

— Ifa?b2c?arein AP Thenleta,b,cas1,5,7

Examplel :

If x, y, z are in GP then the terms
x*+y?), (xytyz), (y*+2z?) are in
a) AP b) GP c) Hp d) none

Lew =X = 2 ko:H, =z = C X,z an A qu
N Qo€‘+~0“—) , Q’“a—tkf?—) ,G()l*f z")
= G+) , @+3 | o6y
=) 20. Mo B0 a~e in &7

Example 2
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If a, b, c are AP Then the value of a-b+c
da bbb b dc
v Oz, b=2 C=3 08 Abc ovenfp
AQ-b+C = (—-2+3
=~ 2 :B

Example 3
If a2, b 2, ¢? are in AP then b+c, ct+a & a+b are in
a)AP b)HP oGP d) none
Gpan  oF. W, & are i~ AP
=) O =\ . - s c <= 1

- (b+cd  (Etad , (ratbD
> &) .Ca+)  Q+s)

=2 12, & 6 OArs— = NP

Example4:

A man employed in a company is promised a salary of Rs.3000 every month for the first year
and an increment of Rs.1000 in his monthly salary every succeeding year. How much does the
man earn from the company in 20 years?

a) Rs.30,00,000 b)Rs.27,50,000 ¢ Rs.19,10,000  d) Rs. 7,90,000

-z

Foes+ Hear SoioJ\U . 2~ Hear sal o

=) @ooo 12> | (Hoooxiz) | (Sooo <12
~-~D 26000 . HKeoOoO, Gooon , _ _
Q= 36000 d = (2000 <20
P S = o) -
- _,::tz,a +~(-NDd7]

-

= 22 {Q_xseoow—\— 1qd )

= 30 00,000
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Example5:

If a,b,c are in A.P and x,y,z are in GP, then the value of x®9, y© 26 is
blagb] ’Y’ b y

a1 bo ¢) b(c-a)  d)none

\ex 0=\, b2 Cc=% [ Oub C Ot in AP)
leb <2, Y. z=2 (7 Y4z ove in GP )

NOLQ) bL-c c-a a-b
i x "-0 > Z

-2 _ \—2
2 g = @Y x (@)
=) 9:\ = SLH ol &:3

—\+t R -3 o
-_ =1 = ol = \

—_—
-

Example6:

The arithmetic mean of the squares of first 2n natural numbers is :

2= @ntl) (4n1)  b)=(@nl) (@nl) ¢ £ @nl)@ntl)  d) = @ntl) (4n+1)

Le+ An= 2L = 2 (Trmms
=1
~Noo AmM <= S =5 = a-s
T2 2

PlM-Can M Azt e Opi-ons. vohichever
Opito N %\ue_& Qs o) be He Cowect answer

C,\LOJ\'L\ OpHon @ = __\GT LZCO-\-\—S (J—tCO-«-q

Example7: = "_: = -5

If S be the sum, P the product and R is the sum of reciprocals of n terms in GP then P’R" = ....

2)S™ S S™ d)s”
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& led e ‘3\"%.& (e GiP Le
e S = 2+4+a = Ly
V= 2Lxuxg = (=
R L +_\§ = O-%1S
™o o™ | v r. = (eyd = Ges1sY =
Opton (> =5 At 2 = 4T o 2mn
e PR = 7

Practice problems on AP & GP

1. The sum of n terms of the series 1 + (14+3) +( 1+3+5) +....... Is
a) n(n+1)6(2n+1) b) n(n+16)(n+2) c) n(n+1)3(2n+1) d)none of these

2. The third term of GP is 2/3 and the 6™ term is 2/81.. Find its first term
a)2 b)6 ©)9 d)1/3
3. The sum of the series -8, -6, —4,... terms is 52. The number of terms
(a) 10 (b) 11
(© 13 (d) 12
4. The value of K for which 7K+3 , 4k-5 and 2K+10 are in AP is
a)-13 b)13 ©)23 d)-23
5.The p" term of an Ap is q. q" term is p. Find its " term.

a) ptq-tr b)yptq+tr op+r—2r d) noneof these
6If2+6+10+ 14+ 18+ + x = 882 then the value of x (June 2019)
(a) 78 (b) 80  (c) 82(d) 86

is

. 9. S

2 T4y

———

7.In a G.P, If the fourth term is ‘3’ then the product of first seven terms is ( June 2019)

8. The Ratio of sum of n terms of the two AP’s is (n +1) : (n—1) then the Ratio of their mth

terms is( June 2019)
(A (m+1):2m b)) (m+1): (m-1)
(© Cm—-1:m+1) dm:m-1)

9If Y =1+x+x2+........ ©thenx = (June 2019)
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G-y b)) /y - e)y/+D) d) y/(-1)

10.The 20th terms of arithmetic progression whose 6th term is 38 and 10th term is 66 is

(a) 136 (b) 118  ¢)178 (d) 210

11.Divide 69 into 3 parts which are in A. P and are such that the product of first two parts is 460
(a) 20, 23,26 (b) 21,23,25 )19, 23,27 (d) 22,23,24

12.Three numbers is G.P. with their sum is 130 and their product is 27,000 are _____

(a) 90, 30,10 (b) 10, 30,90  (c) (a)& (b) Both (d) 10,20,30

13.The number of terms of the series 5+7+9+.... Must be taken such that the sum may be
equal to 480

a) 20 b)10 0)15 d)25
14.1f the sum of n terms of AP is 2 n?, the fifth term is
2)20 b)50 0)18 d)25

15.The sum of 3 numbers is GP is 28, when 7,2 and 1 are subtracted from the first, second and
third numbers respectively, then the resulting numbers are in AP. What is the sum of the squares
of the original numbers

2)510 b)456 )400 d)336

Chapter 7- Sets, Relations, Functions, Limits and Continuity
Sets
A set is a collection of well defined elements.
There are two forms of sets. Namely,
a)Roaster form:

Ex:- A ={ae,io,u}
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b)Set builder form:
Ex: A ={ x: x is a vowel}

Cardinal number of set :-

Number of elements enclosed within a set

If A is a set then n(A) denotes its cardinal number.

Null set:-

An empty set is said to be a null set(A set having no elements
A={jnA=g

Cardinal number of a null set is zero.

Complement of a set :-

If ‘A’ is a set, then A'is complement of ‘A’
Example :- If U = {1,234} , A = {1,2,} find A'
A' = U - A 2elements in U but not in A

A= {34}

Types of sets
Equal Sets:

A and B are said to be equal if they enclose same and equal number of elements
Ex: A ={1,2,3}
B ={1,2,3}

Equivalent sets:

If n(A) = n(B) then A and B are said to be equivalent sets

Note: All equal sets are equivalent but all equivalent sets are not equal sets.

Finite set:
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A set having finite number of elements. Ex: A ={1,2,3, 4,5,6}
Infinite set:
A set having infinite number of elements.

Ex: set of all natural numbers, set of all even natural numbers, set of all real numbers etc.

Operations on 2 sets:-

* Union Operation.

To find union of A & B it is required to combine the elements in A & B

If A= {12345}
B = {3,4,6,7}
Then, AUB = {1,2,3,4,5,6,7}

Note: [AUB union 2 (or)2>(+)]

* Intersection Operation

To find intersection of two sets A & B it is required to write the common elements b/w
A&B

If A= {1,2,3,4} ,B=1{3,5,,7}

then ANB = {3}
Note: (ANNB=2> Intersection ?and 2X)

A-B

It means elements in A but not in B

IfA = {1,2,3}
B = {1,234} then fine (i) A-B (i) B-A
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() A=B={ } 2>null set

(i) B-A = {4)

Note :- 1) For any 2 sets A and B

n(AUB) = n(A) + n(B) — n(ANB)
2)For anvy 3 sets A, B and C

n(AUBUC) = n(A) + n(B) +n(C) — n(ANB) —-n(BNC)- n(ANC) + n(ANBNC)
->n(AUB) and n(AUBUC) are used for atleast 1

Demorgan’s laws

1) (AUB)' = A'NB!
2) (ANB)' = A'UB'
Note :-
* (AUB)'=U - (AUB)
* n(AUB)'= n(U) — n(AUB)
* n(AUB)' = total — n (AUB) (%o be used for neither A nor B)

Subset

A set A is said to be a subset of set B if all elements in set A are present in set B
Ex: IfA={1,2,3}

B={1234}

A is a subset of set B, since all elements in A arein B

Note:

* Any set is a subset of itself
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* A null set is a subset of any set

* Number of subsets of a set having n elements = 20

*  Number of proper subsets of a set having n elements = 2" -1

* DPower set: It is a set of all subsets of a given set
Ex: If A={1,2}
Power set = {{1},{2},{1,2},{} }

Examplel:

Find the number of proper subsets of the set A= {1,2,3 4,5,6,7,8}

\\lo-’o;é e_(er\ﬂ—n('J, TN = &

~o. “b‘% “D—ro?mr eub sefs =
Example2:
Find the number of subsets of the set A={3,5,7,9}
a) 16 b)15 014 d)none
L= R
al Lo
~o . ﬁb Subsds = 22 =292 =16
Example3:
A NE’is equal to (E is a super set of A)
B b) ¢ A d) none

e+ W= ' 224
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Example5:
AUA’ is equal to (E is super set of A)

a) A b) E c) e d) none

Example6:
I is a set of Isosceles triangles and E is the set of Equilateral triangles. Then
a) IcN DbEcI o E=1 d) none

Q;M = (e O Pt ’c_t X so sceles™ (o= es
Te’ (s +toe s —e;b e g Wi (ate~va ( ‘(«Aouua(es

S~ e Ll (ote~val = oux%ks Ce) ove { soseles
‘\*ﬁmeaLL&Cl) = D E c T

Problems on 2 sets and 3 sets

Examplel

Out of 30 members in a family, 21 like tea and 24 like coffee. Assume that each one like
at least one of the 2 drinks. Find how many like both coffee and tea

e+ Teow — & Coffee e
NV ~cer) = 20 T\C) = =24 TN CAAR) = Z
MMCAVUR) = 20 C_%—qu./ﬂ)
O .-+ qr'LCA—u =) = \CADnNC) —NChAB)D

->D N\CAADT) = MCA) +~m D —r AU )

= 2l + 244 — 30
= (|

—

Example2
Out of 250 students, 65 passed in accounts, 50 in economics ,80 in maths , 20 in both

accounts and maths, 25 in both maths and economics and 45 in both accounts and
economics and 15 students passed in all the three subject. Find the number of student
who passed at least in one of the subjects.
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L4t Becovnts 5a Elonomucs 51 Motht 3¢
Gwa MW= LS M@z 50 N()= Q0
N@N) =20 M(pnc)z 15 NRaBEHS n(Anpne)= 1S
A kadt | =) N(AURBLL)= N £0()+n(e)-NAAB)-N(Ba)-NANC) £ N (BB C )
— 65+50+80 —HS5-A5-4d0 41§ = 2D

=

Problems using Ven diagram

Note - To be used whenever it is required to find only 1 event.

Examplel

There are 40 students, 30 of them passed in English, 25 of them passed in maths and 15
of them passed in both. How many students passed in English only but not in maths?

a) 15 b) 20 o) 10 d) 25
Ced— &r\%&s‘d - A NMoths —
aNCAY= 2o ) = as MmCAhA®) = | S

Q_)&:*\.a Jen AL'CLLK\*M @
The Shoded

o—ff\'\oﬂ ‘ﬁl-»‘b-rr.@mh
A4+ & Sotoin '-6 s-l-‘omv\a

o™ Ao &%(At\r\

5\1074— Ca N

Onk—a z-«?s\n =) om(-a-ﬁ

Example2

For a group of 400 persons, 200 are interested in music, 140 in photography, 80 in
swimming, further 80 are interested in both music & photography, 60 in both music &
swimming, 40 in both photography and swimming and 20 in all. How many are
interested in music but not in photography & swimming

(‘6 Contrron ?af—ho ~

eﬂLa au.ahch—so—\é‘ =1s

A —n(CAND)
o ~-1s5 = IS

Ley ™Music - A plete """1’”"(‘)—’&’ Soming A

N =300 @ =tHD  NC )=S0 AlenR) =80 wn(ac) =ho
nNAnCc) = 6o CANRBAC) = 2.0

L:)sw\a en &1o~cl\fo~m

The ékg.u ?oﬂ"'\"ﬂ wegnts
Oﬂk-‘ nusic (oall ) =9200-co0-20- HO
= Qo

ot cor onlo A —) NCA) —ACAAD) —A(AAL) +A(ARBAC)
ng% L—a 200— B0 — &£0 42D

—) 20
E—3




Cartesian product of sets

It is of all possible order pairs obtained on two sets
ExL:If A = {1,2} B = {34}

Then,

AXB={(1,3), (1,4), (2,3), 2,4)}

Ex2:If A = {1,2,3} B = {5,6}
AXB={(1,5), (1,6), (2,5), (2,6), (3,5), (3,0)}
Then,

BXA = {5,1), (5,2), (53), (6,1), (6,2), (6,3)}

Note:
Cardinal number of A X B is n(A) X n(B)

Relations
It is a subset of of Cartesian product of two sets.

R = {(1’1)’ (1’2)’ (2’1)’ (2’2)’ (3’1)’ (3’2)}

Ex: R = {(1,6) 2,5 (3,7) 3,0)}

Note: The number of Relations from A to B is equal to 24 X (B)

Types of relations

1) Reflexive relation :-
Foralla € A
=> (a,a) €R
2)Symmetric relation :-
For any (a,b) €ER
=> (b,a) €ER
a & b are 2 different elements
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3)Transitive relation

For any (a,b) € R, (b,c) € R

=>(a,c) €R

(a,b) & (b,c) are pairs of 2 different elements
Equivalence relation

If a relation is reflexive, symmetric and transitive then it is said to be equivalence.
Note: a 2 element , € 2 belongs to, A 2 set & R 2 relation

Partial order relation

A relation which is reflexive, anti symmetric and transitive is said to be a partial order
relation

Examplel :-

A= {1,2, 3}
ARA={11),(12),2)) 22,33}
G]\'VQJ\ a=512.3Y
N = {Q VD Q/-;_j’(g._\)‘cg., Z_D,Cs.-s)}
e Ta s "(r-t lew v oS <k0f oal\ oaen
QQ,O-) e Rr_
_ T4 & éammo-‘;*c X3 C?‘JbD & =)C_%’C}> =R

Y 2
QS C2. 1
— Tr U "MvonsiXVe as O L) R b cre =mmCGoHer

D - -C
Q3 . C_L 7 13
Q2> . v Cr. D

o7 TR C?Y\vvn ~e\akon O &?’u._’x\log\un(L

Example2:
IfA = {123}

R ={(1,1), (1,2), (2,1) (2,2) }
GRM A= §1.2.2 73
Rz G0, G @) @)

— T4+ s > —(-_,jo(a * e oe (B32) LR

— 3+ & Sgwmmdne ot Cil,!f) e R =)%,T)el
Example3: On the sets of lines in a plane the Relatiok%is Bependicular to” €2+ 1)
—_ L4 L =wve b} _ =) @.cyer

? a) Reﬂexli:\’fe C‘l_)';cszgf?n.rsnetric 9) Tcrzgsitive C%):Sgone%ofﬁﬁe’sec %L i) SR S 4

-~

ct-29H 2.0 A PRD
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Lt oLb.C Ee R (an» whic‘\ o ‘Dv.rrwtculq to eachober

5 46 qot reflaive 0 A
* S Samh'\t o3 alb=)bla

- T4 s not “honGkve Qb
c alb, bic bw okc

Example4:

If a relation R = {(1,1), (2,2), (1,2), (2,1)} is symmetric on A = {1,2,3} then R is
a) Reflexive but not Transitive b) Transitive but not Reflexive

¢) Reflexive and Transitive  d) Neither Reflexive nor Transitive

G\W‘“‘ = 5\ l.1,35
q{:{c\.\),@,m,a,z),@,\)j

—> Tr 1 ned Ye.,k(ut'\v@ oS CS,-3>?K
— T4 Sammp,l&‘c o (LYER =@ )ern

~-

— ) Y i —_
> T4 8 Nixonsyve as  (L)eR @a)er=)0 e
Example5:
On the set of eggs “is smaller than” is
a)Reflexive  b) Transitive c)Symmetric d)Equivalence

e 4 Oo.b .C be 3 Lca%S G,B CQ.A:%(U\—( Siv2cg
— T4 G Mot e lexive o5 Q ¢ C-

—) K (s o+ S‘—Qmmdfﬁc oS o< b =6 ¢OL
— d4 & Twonshkwe Qf O<b, bee =) A<c

Function
Any relation is said to be function if the domain element occurs only once in the order
pairs [i.e no domain element must occur more than once]
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and all domain elements have images.
Consider :- R = {(1,1), (1,2), (2,1) (2,2) (3,3)}

It is not a function because the domain elements 1 & 2 have repeated.

R ={1,2), (2,3), (3,4) (4,1) } Itis a function because the domain element are not
repeated.

Note :- All functions are relations but all relations are not function

First element in each order pairs is said to be a domain element

2™ element in each order pairs is said to be a range.

Type of functions

1.0ne — one function :-

If all domain elements have distinct images, then the function is said to be one - one
function

2.0nto function :-

If all codomain elements have a distinct pre image in domain, then the function is Onto
Note :- A Function which is not ONTO , is said to be INTO function

3)One — one and onto [Bijective function]

A tunction which is both one — one and onto , is said to be bijective function.
4)Many — one function :-

If more than one domain element having same image then the function is said to be

many — one

5).Constant function :-

If all domain element are having the same image then the function is said to be constant
function

Note :- All constant functions are many one but all many one functions are not constant
function
Inverse of a Function

* If f(x) is a function given then f' (x) is said to be the inverse of f(x)
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To obtain inverse of f(x) it is required to interchange the domain & codomain elements
given in the order pairs.

ex - If f(x) = {(1,2), (2,3), (4,5), (3,0)}

Then f' (x) = {(2,1), (3,2), (5,4), (6,3)}

To find ! (x) when f(x) interms of x is given

Procedure:
Step 1 :-lety = f(x)
Step 2 :- express x in terms of y

Examplel:
Find f! ) If f(x) = 5x +9

GUM ,JSCM) = S+ 9Q

le + = £xX 4 Q
"a—q = S

=D oC =
R -\

o e ,lb C"\L) = -9

Example2:
If f(x) = 2, find ' (x)

G\'w_n .JS(':.) = 4+
Les

“a = Dt N
-2

Function of a function

Examplel:
If f(x) = 5x + 12 find £(3) and f(5x)

G'\Nu\ ab('v.) = Sw+\2

CO @ = stad+iz
L 7__|

—_—
—

Cti D ,éCSaL) = SCS%)+\2L =251+
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Example2:
If f(x) =2x+ 7 g(x) = 4x -10 then find fog

ﬂb(".) = 2x+ 7 () = &Kx—to

g = $03) = 2 )
= &Cl—nt—-(o> + 1
={¥AX-2ot+t| = 81—

Example3
If f(x) = 5x — 7, g(x) = x* + 5x + 5 find gof

‘*(m) = Sa-7 %cm):"s."'-t—s"’t-‘-s—

%‘o% = 5 f—ﬁ('“_) = C’t‘*‘__\L+ s&(mﬁ +S
= (Exa-1) "+ s(sa-d) +S§
= s+ hq —lox +25A-3E+ &
S fe + 19

Example4
If f(x) = x* + x — 1 and 4f(x) = f(2x) then x=?
-k('l): "LL-(-'I-—l . J—(,‘t—(ﬂ):cﬁ»(m)

= R OCr-) = ) @) -\
Lot Ha—H = L — |
J'x:z

x=3
p- .

CONCEPT OF LIMIT
I) We consider a function f(x) = 2 x. If x is a number
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approaching to the number 2 then f(x) is anumber
approaching to the value 2x2=4

The following table shows f(x) for different values of x approaching 2

lim f(x) =lim f(x)

X—>

X f(x)
1.90 3.8
1.9 3.98
1.999 3.998
1.9999 3.9998
2 4

Here x approaches 2 from values of x<2 and for x being very
close to 2 f(x) is very close 4. This situation is defined as left-
hand limit of f(x) as x approaches 2 and is written as lim f(x) =

4, x—>2-
X f(x)
2.0001 4.0002
2.001 4.002
2.01 1.02
2.0 4

Here x approaches 2 from values of x greater than 2 and for x being
very close 2f(x) is very close to 4. This situation is defined as right-
hand limit of f(x) as x approaches 2 andis written as lim f(x)= 4 as x

— 2+

So we write

X—>a

a—+
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Useful Rules on limits
1. lim[f(x) + g(x)] =lim f(x) + lim g(x)
xX—=>a x—a xX—a

2. lim[f(x) — g(x)] =lim f(x) - lim g(x)
xX—a xX—a xX—a
3. lim[f(x).g(x)] =1lim f(x). lim g(x)
x—a x—-a x—a
4. lim[f(x)/g(x)] =lim f(x) / lim g(x)
xX—a x—a x-a
5. lim(constant) = constant
xX—a
6. lim[C.f(x)]=C. lim f(x) (where Cis a constant)
xX—a xX—a
Examplel:
lim(4x +5) =4. lim(x) +5
x—3 x—3
=(4.3 )45
=12+5
=17
Example2:

. 1
}CII)I’?} E = 1/(3-2) =1

Example3:
oo xP7x+12 L (x43)(x+4)
xler3 x+3 XILIII;; x+3)
= lim (x + 4)
x—-3
=-3+4
=1

Some important limits:

n n
X —a —
=na™!

1. lim
x-a X—a

. *—1
2. }Cl_rg aT =log, a (a>0)

e*-1

=1

3. lim
x-0 X
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log(1+x) _

4. lim 1

x—0 X

5. lim(1+ l)x =e
X—00 X

1
6. lim(1+x)x=e
x-0

. 1+x)"-1
7. lim (G 1
x—0 X
Practice questions:
. 2
1. lim(A+o)"
n—oo n
1
2. lim(1 + 3x)x
x—0
1
. X\—
3. lim(1+-)x
x—0 3
|
4. lim
x—0 X
. 2%-1
5. lim
x-0 3x
6 3x2—4x+5
" x500 2x245x—1
7 3x2—4x+5
" x5o00 2x2+5x—1
3 3x3—4x+47
' X—00 2x%-3x+6
9 . (Bx+4)(4x+3)

x—00 (2x=7)(x+4)

128 |Page



. (2x—1)39(3x-1)3°
10. ,ll_r}.}o (2x+4)60

CONTINUITY:

By the term continuous we mean some thing which goes on without interruption and
without abrupt changes. Here in mathematics the term continuous carries the same
meaning. Thus, we define continuity of a function in the following way.

A function f(x) is said to be continuous at x= a if and only if

(i) f(x)is defined x= a
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ii) LHL =RHL

iii) f(x) = f(a) as limit x tends to a

1.8:7 {® defned

) < ol -25 NTH
= P> & Confrussabaes
0 When =5

5. ‘O ,‘rtf\.,LGC.r_& ,6(7.): { K+72% ., == |

s Conbknuanld ay o= fru+3 Xt

130 | Page



Practice questions:

1. Ais {1,2,3,4} and B is {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:

() {1,2,3,4} (b) {1,49,16}

(© {1,49,16,25} (d) None of these

2. If A= {1,2} and B = {3, 4}. Determine the number of relations from A and B:

@ 3 (b) 16
© 5 d 6

3. If A={1,234506,7} and B = {2, 4,6,8}. Cardinal number of A - B is:
a)4 b)3 )9 d)7

4. IfA={1,2,3,45,6,7,809,}
B={134578}C= {268} then find A—B) U C =

@ {2,6,}  (b) {2,638}
) {2,6,8,9} (d) None of these

5. Iff(x) =x% and g(x) =Vx
then

(@) g0 f3)=3 (b) gof(-3) =9
© 20/9=3 (dgof(9) =3

6. A= {1,234, ..ccce...... 10} a relation on AR ={(x, y)/x+ y =10, x belongs to A and y
belongs to A and x is greater than equal to y}

then domain of R inverse is

(2) {1,2,3,4,5} (b) {0,3,5,7,9}

(o {1,2,4,5,6,7} (d) None of these

7. 'The set of cubes of natural numbers is
Null set (b) Finite set
(c) Infinite set (d) A finite set of three numbers

8. Two finite sets respectively have x and y number of elements. The total number of sub sets

of the first is 56 more than the total no. of sub sets of the second. The value of x, y are

respectively
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a) 4and 2 (b) 6and 3
() 2and 4(d) 3and 6

9. If f(x)=3x then its inverse is
a)x/3 b)1/x c)1/3x d) -3x

10. number of items in the set A is 40, in the Set B is 32; in the Set C is 50; in both 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?
a) 65
b) 110
c) 106
d) 84

11. If n(U) =650 n(A)=310 n(A NB)=95 and n(B)=190 then n(A’ NB’) is
a) 400 b) 200 ©)300 d)245

12. The range of function f(x) =/ (16 — x?2 is
a) [4.0]  b) [-44] 9[0,4] d) (-4.4)

13. If f(x) =x%-1 and g(x) =|2x + 3| then fog(3) — gof(-3) is
a)71 b)61 c) 41 d)25

14, IF f(x) = 2= then £ ~1(1/2) is

Q) 2/3 b) % o1 d) -1
15. fix) = fix=1)+fx=2) if £ 0)= 0, f(1) = 1,x = 2,3, 4,....... then what is £(7)
@8 (b 13
© 3 d 5

16. If f(x) = 2x3+1 then f~1(x) is

17. It A ={a, b, ¢, d}; B = {p, ¢, r,s} which of the following relation is a function from A to B
@ R1={(p),® 9),c 9}

() R2 = {(p, a}, (b, 7,(d, 9}

(© R3 ={(, p),(c, 5),(b, 1)}

(d) R4 = {(a, p)(b, N(s ), (d, 5)}
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Chapter 8- Differential and integral calculus

Calculus
Calculus means calculation

Differential calculus :
-> Differentiation : It is the process of finding the derivative of a function.

Derivative is rate at which the function changes.
Ex: y= X2 + 2X
If y is a function of x then Z—z is said to be derivative of the function.

Derivatives of some standard functions

d(x™) 1
=n.x"™
dx

n’ is a constant

I
ex.dx(x)-S.x

d

e —(a¥)=a*.loga
- (@) 8
‘a’ is a constant
‘X" is variable

d X) — X
ex.a(z)—z.logZ

d 1
E(Iogx)—;

Note: Here the base is e

d
+ az(ogox)= =

- xloga
d 1
Ex: ™ (logs x) = iog3
° i Xy = aX
™ (e¥)=e
d
* — (Constant)=0
dx
d 1
™ (Vx) = PN
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Sum rule : {When separated with + or -}

If you have % (u+v) “where u & v are functions of x,
dx dx dx
Eg-y=e+2+x2 find

.

“J—JL+1 4

D‘ﬁ LD v+ K
R d c‘ 2t d(n.
‘ﬂ?‘g—c D+ G+ 256
Q.

+ 2 (Oz‘z_-\— 27X

Examplel:

Ify=2x3—5e"+2Iogx—3"+10find3—z

\5_21—5& +9_(0<a1—3 + D
Dikk ot =

dy - - 5d @)+ =g log) —d() + 400
‘ZEI Q%Qf) d%e/ ]

2(32)— s+ alCL) — < (08'},-1-0

= 6‘]‘. ~-Sel -1—3. — 23 (o

> _ J”

-

Example2:

Ify =%-4\/§+ 6 logxx . find%

La: —S’—_H\Q—FG(oa&

%
D‘..:t,g. O ~o4 s &

Te T = T 05 Gy

-3 -2 + _C
.1'1_

1

—_—

e —xloca‘z__
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Product Rule :

a ( V) = “di”) vj(u) ( where u and v are functions of x)

OR

%(lel)ﬂ:—x(”)“'%(l)

Examplel:

|fy:-\/E ex,findz—y

& =D
= Y o
— 0 X
—t - R
& aJv=
_ % — L8 2% 4 |
= < ~= —‘—r_ - &
')(-i—a x} 2 =0

Example2:

|fy:x5 Sx,ﬁndZ_y

tﬁ LD Y4 20
_“(
dne

= oC (St logs) + 5 (5>

1‘—! (1(O%§+5>

Example3:

—y X Y
If y=x.e*. log x then find o
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x- & . logne
0

4= =
D\j{) O v

9 & _3_((0%)—\- mlo%u 347,59} )+ et (oau %Qx)

E=:

—_ it ®X x
= x4 = wlogw & 4+ X . log C»
>Z 1) 4 >
= ?} Q \-\-'Lko%fx A (o%m)
Quotient rule
Ify= (E) , Where u & v are functions of x
v
Then,
dy _ v%(u)— u%(v)
dx v2
Examplel:
.ody .. 2x%45
Find o ify= crire
\0 = J-'!L.L-'«-g
-+ ¢
O_t‘“ WO T4 o
d g @ s)-(a+r D3 (5a'+6)
N - (o d @ts)-(a w5 Sal+b
gx = Errog) I
(S =465
b QS—-)C'-\—Q;,)CJ{')L D — @—"l.l-—‘-g) Cio ~ )
KS-x-"-t—b)"—

= J_,QA{{+M-1_M5—€01. = —26>%
QSWL—\—% )L' (gﬂL!_-\— L)L—
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Slhors S 4
T

\_—

%)+ b
()4 oA
'Tf—um %

= Cad— bQ) '(
Cix ‘:QS(‘N-) ~ o\j -
6; La = Qxr+S

S>3+ 6

’é;-—,_ (,CQ'XE’) QS‘,(g)] LA - —2Ck

Lb e —I-L)"‘-'

(Z >
Example2:
_ 3logx+6 .. dy
If y= 4logx—10 d dx
"a = 3logx+s
Uto‘a'x—lv
dy - Eao-—ayy 1 - -S4

Q—lloa-(-\-o)q_ 2C

= (H [oa‘:( _toj’—-

Example3:

lfy=§—: findz—z

\a > & S
e
%‘ = G\—\). ) - -2
G- -0
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Derivatives of composite functions ( functions within a function):-

Chain Rule

For the function

Y = (x> +5x + 6)°

(x*> + 5x + 6)=> will be treated as x
i.e

Note:

* Priority is given for the constant power.
* If there is no constant power then the next priority is given to the outer function

Examplel:

. dy . _
Fmdalf y =log (logx)

"'0 = Lo%(kozu)

D ‘H) O - A o

jf,‘: = l?fa:: TQ‘:’%"‘)

L)

loa-z

- - lca'aL

Example2:
. dy . 2
Find 2 if Y = gX *3x+10
dx
U
N A 3x+1D
= e ————
& LD €~ L (.

- 9;%’&,1 \
= e e é_@.—kz‘x—\—m)

-:c-\—a':( (D
(<

.. %‘L"“of

C 2 =)
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Example3:

Find Z—y if y=23

X

—2x
=
DS WD .~€ - o
d —3x
‘AJV: - & locd':.- d E=z2xD
3 >

Example4:

Find 2 if Y= e -
dx

Dy - &7 A Canm)
dnt =8

= -3
Example5:

., dy.
Flnd—ylf 5x2+3x+10
dx
>CE 3%+ D

= %{- O ra o2 S

%i - S_-x-\-%'&-i-\o. (085 _3;9‘@8'—\-3'1-\—[‘03

= gorEET\e Kocgg C 2% +3)

Parametric differentiation (2 parameters will be given)

Examplel:x=t2 + 5t + 1 y =2t +10 findZ—z
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oDHC = L +s€ex \—a: Qe+10
Dikp Wt & Dflgg ot b
7 — -
= —2¢t+5—-0Q -oij\-'— 3 __3@
p Py QL +S
d St
vy aets
Example2:
_ —t2_c find &
fx=2t+5andy-=t 5f|nddx
a)t, b)-1/t, c)-1/t, d) none
X = W +S *a EN
doe = @ 5O dy o 2@
& — dy °
=) & = Xt = +
[O) Jnl & =
Example3:
If x = at?, y = 2at find dy/dx =?
a) 1/t, b) -1/, c)t d)none
-o9C = ot —2at
— = ot - dj =200 5@
d& 3
& d ©
D ot 2at <+
Example4:

_ - et find Y
Ifx=logt,y=e fmddx
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b) t xet c) -1/t2

d) none
»C = (an ‘O: s
doe = 1. du - &
e =L 50 by =& =0
N \
© K=
Implicit functions :- (x & y on same side)
Examplel :-x>+y?+xy =5
")&‘4—\-5’—\- 'xvi =S
i covr | =
D ~ :—‘-& =X —-\-L"“a'——ﬂ— *"éc\) = ©
A ol =
o d: La‘j =
[ =

- —z.-r.—~0
2t Caged = —C2r™y)
Dt =

—C2r=z2~+
> an-t-x)
£>(-\0~M- Cu+4
&:t - — [ D_Eb—é oC Lo.wA "Ta&'-wu:x ~d e Const ant
aAnn D% -a O € N M .k-agpv\q e ae Cownstony
C‘;\‘-M <-)C_-t—-8-\- ":&'-a =<
> '3':-'\'\-('5"-\—"1'“—— s = O
- &:] - O o & EC‘) = — 9-'7(-\-1 >
e Q~—d+ = C ) 2y
Example2:

If x3+y3+log x + logy =25 find Z—z
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—)L%_\.\a%-y- loca'x -\-kO%\-a, —LS =0
J\i - [3-&.‘._\_ [.‘39\1-\ = j_
dn
Sua 4+
Example3:
If &~ 4 xy = 4 find
a) y/x b) —y/xc) x/y d) —x/y
9
c _.L(')cna - - O
Iy . e}‘a — HYeo
d [ — e CD

= —;a_c/“‘/@
NS

Example4:
If xy (x—y) =0, find Z—z
Py C*=g)
=> '-x"‘a——:csa“:o
= - UEsE)
Aq C)——ﬂ.‘ax

= - :a :x—!.a) = \a Ca.'at—ﬂ-a)

29 ) = C2g-=)
Logarithmic differentiation
(i)y=x° i) y =5*
Base is variable Base is a constant
Power is a constant Power is a variable
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Y =x* Here both base and powers are variables so (i) & (ii) cant be applied = that’s when we use
logarithmic differentiation

Procedure:
1) Apply log on both sides

2) Differentiate both sides w.r.t x to find Z—z.

Examplel:

If y = x* then find 2l
dx

= <
LG 'PTPP\‘] (oz o S

le]qq = =< logmt C e \oav«n“—_h\oﬁ\'ﬁ)
’D__d—“% O T A —~
FoL = F Oy

x%!;- :BQ—\- lo %x)

= r:‘:_"C(-(—(oca'x) C s "‘él;k)

S"\ o+ Cuw 4

_G% —_'a[_g %l;.CB) -+ (oﬂ(ﬁ) _%_%Q?-)]
'?-—beOuOLr

GZ‘\NM) "a';-:':'
> ()

cﬁ;mb:\-aE%LxD -\-LoaC y © j

= o C \ -t Lo%1)

- T2osea
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Example2:

ity=(Vx) " find 2

log >
Q= D70
_%:": :‘a[%:t_ C_\"\?_%B - (oasr'x &)j
=9 [: lf;;;} -+ \c%a ashkt:)
S ol A e
=9 ( xileax | = g e~
=L 2L 2

Example3:

- x fio g @Y
If y = (log x)* find x

\a—-_ roaxjx
i (3 e ]

Successive Differentiation
(Higher order derivative)

d -
Y=x => ﬁ =3 x? € Ist order derivative

e d d? I
lefd—z w.r.tx éd—z = 6x € Il order derivative

Y can be expressed as f(x) = function of x.
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Y 51 (x)

dx

d? acy  _

e => f11 (x)
Examplel:

dZ
If y=ae™ + be™ then =2 =?
dx 2

a) m?y b) —m?y c) my d) none
— a4 et
Dakd WO T A

dj - o Vf'\() —« b C— et
S
Dl (O v L IR
d:l ﬂ—— S (e x) — bw (—me )
A = o St b —
= " Cora™* coa™*) j
. K -T2
—_-vﬂz C-_~ td:oo.e -~ be
Example2:
_ 4 x2 d?y y
Ify=2x+_—then —==+x-= -y=
a)3 b) 1 )0 d) 4
\a:_ AN+ _H
oC
D(ﬁ QO Y4+
Sy = -4
dw o
AD IV O+ w
N
_d;_“l__ - o-C-2) = ¢
nY> * -13
™Nowo - 4% 4 dy ——4 = (8 4x(2-4 \_ ax-
A ey g = (B )Y R(2h) =3

E R & -
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Derivatives of infinite series :-

Examplel:

Ify=x*""

Torke log 0 &S
Loa‘a: QO%"L‘a -
\0%'-6 = '—ato %"L ( o boa'rn t_K.(oﬂm’_)
Dﬁk WA -

e o S Bl k=

cﬁi C—‘_l-_&—(o%'x) = ,_;’j:
S \—\H(eo A X — = d =
o (AR 2 = dy = -

S\'ﬁord— Cu+ ) -
T #(%)H )
L 9= e
\
e_rﬁu.r') Cij = %L - - ﬁ Cae)
oL (_atoa%L—u) A
Gliu-bn. \6.—_ ‘_,:*..,—' =) H )= % =8 <(‘(‘“) = |
) dr:] —= %ﬂ_ . -\ __ = ﬂj_
" \—wloax o %Q\—a\g%a)

Example2:

=)

Ify = Nraa Find%
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( -
Q= =
\
.%(v-):xl-x- —%C‘“) ‘;tfz
__“Lc’q = 32' . ) — “'QL— . )
I T ENCIINC \—flegpe 7%
= ey .
- QJlearx x —=L(a —log )
<2 —

Note:-
o Ifx™ y"=(x+y)mn

Then,

dy=X
dx «x
eg:— i)x3y?=(x+y)®

4y _y
dx x

ii) xP y9 = (x+y)P*d

dy _y
dx «x

Application of Derivatives

* Slope of the tangent (Gradient to the cure)
eg : The slope of the tangent to the curve y = V4 + x? at the points where the ordinate &

abscissa are equal.

a) -1, b) 1, c) 0, d) None
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C’;'{vu_n_ o= \-&

“'a: . —
e
=3

* Average cost, marginal cost, Average revenue & marginal Revenue

Q@)
e
R

f_\\&!l

If c(x) is a cost function given by
=>¢(x) = x2 + 5x +10

x = Number of units of production

Aveg cost = %

. d
Marginal cost = ™ [c(x)]

If R(x) is a Revenue function given by
R(x) = x3+5x? +6x + 15

Avg Revenue = ( )

. d
Marginal cost = ™ [R(x)]
Note:

e Revenue function= Demand functionX x

e The profit is maximum at equilibribum point under perfect competition which occurs when
Marginal revenue = Marginal cost

e Profitis zero at break even point which occurs when total cost = total revenue
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Maximum & minimum value of a function :

Step 1 :- find Z—z & equateitto 0

Find the value for x.

. d? .
Step 2 :- find ﬁ & substitute the above value of x
da? . .
If ﬁ < 0 then the function will have max value at that value of x.

d? . . .
Ifd_x); > 0 then the functions will have min value at that value of x.

d? . . .
If d—x)z/ = 0 then the function has neither a max nor a min value.

Example

If y =2 x3—15 x? + 36x + 15 then find value of x at which the function will have min value, also find
min value of a function

3
1 = 2L - 1S 4+ 26x +\5

O"j - GX -30X+3( = O

d= . .
= —S A =
) x +t6 = O P
-3 -2
.O\_::’L = \22- 30 X= 3 ov 2
da>
o
—d—‘];_ — \2(2) -6 =G >0
A ar x=>
<. The Jﬁunu—iun \'\oué UM volue oF =32
3
Nowo kaum = R 3) — s (33'—* 3.(=J +\'s
= d—(L
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d
(e =¢"

d

a (eax) = aeax

d 1

= (log x) = -

d

™ () =a* X loga
d

a(X)=1

i ny — n-1
dx(x)-n X

PROBLEMS ON SUM RULE

Integral Calculus

Examplel

4
j(e‘:‘”‘ +2x + 3x3 T ) dx
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[e*dx=e*+c

ax eax
Je®dx=—+c

[1/x dx=1logx+c

ax

[ a*dx=

+C
loga

[1ldx=x+c

xn+1

n+1

[ x™dx=

+C



ch{SIq- 22 +2C — 4 ) doe
2C
= S‘&_sxdn( “+ 'J_S"idf)(-l—Eg'xfbc(i —--HS__I_,EG"L

— 3
= c “+ 2 2 + 2 % -—A\oa'x-(—c
-3 2z H
p— —3°C L "
- — < _+-DQ+‘31-—-+M08,'>'~+C.
> <4
Example2:

[ (3x2 - 2>+ 5 — 3¥)dx

JQBVLL_ ae™ +s- :J;"‘\) d

— y g o
= o€ - &€ 4+ 54— % +
o =
i = og3
- > L — w0
- AL - T=SL—23 + C
1033
DEFINITE INTEGRALS
Eg:
f14x2dx=
[
fo(Ld% = o8 J"‘ A
[ = 2 3
= &l-1
>
= ]8O
3

Property of definite integral

b b
Jf(x)dx= Jf[(a+b)—x]dx
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- \ _ .
— e.:)o = -
=CCe- & — C ct—<)
= ' —/\/—L—\-ﬁ—/‘
Exampfer =
2 o
J, 7x%dx: c - L
T da = . > j
\ P o '
- ?__I.- (_I
= loaa& -1 = (=271
Example3:

3 3
Jf(x)dx—jf(S—x)dx= ?
2 2

3
51{'(1) de — ?%Cs-x) adx = o

2.

Q'-' ?%C%) d = — ? fg(o«t—b—%) dl—)

O~

Integration by substitution:

Examplel:

jz 2x 4
1 1+ x? x

5
a) logez b) log, 5 —log, 2 + 1

2
c) log, 3 d) None of these

152 |Page



Y 4 log C L)j"’
e o = (o (+ 2
f |+ = d (

\
°r ) dx = | (%)
: Sj%_w "3

= (O%Cl-t—z") — (ocaCH-l")

=9 log e- (o 2

R GO G
Example2:

J(x3 T
)= +2)2+C b)—2(x* +2)2+C

¢) 2 (x® + 2)2 + C d) None of these
3

e

3
n ‘(
- ) . L . x b &
= 3 Q)Lﬂ.) + C L S[%("‘_)\ g 2\*\
3 — e = (.1)_) +c
-1 n+l
H @*\- 1) + C
3
Example3:
1 .
fmdxls equal to
1 1
a) - 2(1+logx)? +C b) (1+logx)
1
c)— rlosm) d) None of these
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S \ oo — SQ*lo%xS_z- L d

‘)tcl-t(oca-; - o>

— Q“'(O%"LB— ' ~ C - - Eﬁ(-v.)]'.\ rt‘(')\) d=
—\ [J = (o)™ o

-\

= . - C
\—\-loax
Example4:
Solve: f(loi—zx)zdx
a)%(logx)3 +C b)g(logx)3 +C
c)%(logx)3 +C d)%(logx)3 +C

S Q\oﬁx L A 2
_g C’C(oc"’Q I = g_";:_@oalj—_
S_s_ Qog=D" =
= Q@i-&j 4 C

Integration by parts:

Integrals which can not be solved using substitution be solved using parts.
fuvdx=ufv-[[vdu

Ex:

[ x.e¥dx

Note: One must follow the Priority LAE (L: log, A: Algrebaic and E : Exponential)
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According to the priority x gets the priority over e* . Therefor x is taken as u where as e* is treated
asv

A~ ' _ Y]
‘OL\M L).-\ —_D de_ﬂvod—'\\ll A~

W — De« voiane (A

Vi) Taregpol v, % N Tntegral SL Y,

2«
v - S")k < = ('D‘L)k&x) — Q) e + C
= xe'-¢' +c
——
Example 1
[ X2 e dx
P X -
§odman = o) —@&)+@E)+c
4L 4+ — - =
(3 N Vg o
- LA @ 2y
— *e —=xe& < & ~ C
2 > _—_J-(
Example2:

ffxe3xdx
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¢ 3 H
[ metan - e — ..5}]
| = Q |
i —%—- | q
\
= & (%) - (4547
_ Lo 3
- e \ + 2
C7> 5
Example3:
Jlogx dx
_S\o%m A = (wica'x . ,}, d
A A4
S\o%a}’-i d= = ug\/—gjvdu;——%@
_.\c>isz_ =) c*“*':;‘ﬁﬁ_ 1
LS\/ - = D0
S => S\o%x = [o%x. > — '*j;_

Integration by Partial fraction

Typel:

Examplel

1
f(x+3) (x+2) dx
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1”3
= B lo 8(1&-3) “+ (Q%C'x-\—m)

T° +'¥°‘\ P ?uu\— R==3 on Lws lotc._\ps— Qx-r_'D
We

+ A = —|
To ,‘t\f\o\ 3 Pt x=-2 exlqoy Qt—t-)_)
D= A =

t =

-~ \S\Gé},::sj)cé(*.aé) = —( c><?§é£-ti3:) aw lcgib(ngf-:E:) — ‘C’ia (:;:::E:)Jk c

Example2
8x+3
J‘(><+3)(><+5)
g3  dx = &+« (B _
@+3)(x+ <) S mee s
= A loglirz) + B(oo()(‘x-\—c)
= —-21 ©n Sub H=-3
Bz g7 =31 o Sub x=-s
=" 2
(&=« dx = —21 (og(x+3) ~ 27 \og(atg
< @+3Xxts) T 0% +3) a— ? -~
Example3:
6x + 4
(x-2) (x-3)
S S X+ & ﬁ o"x +( & d=x
C-J;._':_')Q =) -3
= Pr(oCan 2) -+ %(oc&u -2) +
= \Q (o?('x 9_)-\-9_2_(4:%('1 3) + C
Type2: — \
= ¢l -2 2L -
Examplel: < OOQQL j © - OKCX %)1-Q
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3x+5

) (x5y2 ¥
ax+s = (A c!14—g_fl_Ju-\- c& 1
&) @-<)” - h n-¢ %)
Put K=H 4o Jﬁml B
c = \1 -\ I | C'.'ﬂ :—I?.:)
\
?vu\' xX= G 4_0 *\d C
C = 20 )
. 3x+S do =AU leg(a-4) +1nlog(X-5)- 20 tC
Ve :Qma o) 711 @)
= —20 +¢
Example2:
2x + 3 d
(x3) 5%
Sa_ou—s Lol'x = pr.lw—\— fB dot (—C_ :_LL
(o-3)(=-5) (x-€)
:q_{maocS‘__lz(__ + <
Type3:
3x2—2x+5d
f (x-1) (2 45) **

a) Log[(x-1)((x%? +5)]+c  b)log(x? +5)+c
b) Log(x-1) +c d) none
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Y2 2+S A
G(—l) Q:{"-q—C)
e  Sholl Solve  Ha by OpFen \-\;\H—\"ﬁ FgAbrod

Op+ten o) leg Ca-O (*rs) -
on Dt%mkah.\gd L Get =) \ Qx—-ﬁ@x)ﬂr@—eS)
@ Yor=s)
= axax +R+S = DA -2AAS
@‘-\ ki"’* g‘) @-‘)611'-\-5')
-T-  Optien @D s dhe Cowvrect OnsLer.

Special integrals

(Degree of x is same in both numerator and denominator)

Examplel:
x+1
] dx
X+2
NC—~+ de = e+ — d L
e 4 9 —C4 2
S a-\-:_ - —S i & 2
X+ 2—
_( L cl . — ‘S ﬁ:‘— A -
= X - (oaci—\-:,) —_—
Example2:
x—1
f dx
X+3
K=y dw = Ge+ay— & e

C+23

= (&) g

= =X - J-t(oaCx«-e,)-\- c

E———

2eND
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Some standard integrals

1
1. fﬁ dx = log(x +Vx2 —a? ) +c
1
2. fﬁ dx = log(x +Vx2 + a2 ) +c
2
3. [Vx?+a? dx=§\/x2 +a?+ a?log(xwxz +a?) +c
2
4, [Vx%-a? dx=§\/x2 —a?- a?log(xh/xz +a2) +c
1 1 x—a
5. [ dx =—log—+c
1 1 at+x
6. [ dx =—log—+c
Practice questions:
2
1. f0|1—x| dx = ......
a) 0 b)% 32 d1
1/2 dx
2. fO 3-2x

a1 w1l 9VINT avZ 3

3. Ifu=5t*+4t? +t+1 , then the value of du/dt att =1 is
a) 28 b) 27 c)25 d)26

4. The slope of the tangent to the curvey = ;(T_zl atx=3is
a) 3/25 b)-3/25 % d)-1/4

5. Ifx=at>+bt>t andy = at?-2bt, then the value of dy/dx at t= 0 is:
a) 2b b) -2b c) 1/2b d) -1/2b

6. The value of f02 xe*” dxis
a) 1 ble-l  o(e/2)-1 d);(e*1)
7. Ify=log; x, then dy/dx is
1 1
a) 1/x b) log3(; ) ¢x d)o
8. If y = x3-3x, then the value of d?y/dx? is

a) 6 b) 3x c) 6x d)3
9. Ifx=ct,y=c/tthen dy/dxis equal to
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

a)

a) 1/t b) t.et c)-1/t>  d) none of these

f_ll e* dx is

a) e—(1/e) b)e+(1/e) «c)2e d) none of these

If x3y? = (x-y)°, find dy/dx at (1,2)

a) -7/9 b) 7/9 c)9/7 d) -9/7

Differentiate e*”

a) (1+logx) b) x* (1+logx)  c)e* x* (1+logx) d) e*” (1+logx)

e l+logx .
J. 2= dx is

1 x

a) % b) 3/2 c)l1 d)5/2
1 .
The value of [ = dx s
a) 1/x b)-1/x ¢)-2/x3>  d)none of these
[ xlogx dx is
) Zlogx—1x2+C  b)X logx+ix%+ C
a) 5 logx —- x > logx + 5 x
2
c) x: logx —% x>+ C d) none of these

If x2 + y? =4, then dy/dx at (1,1) is
a) 1 b)-1 c)2 d) none of these

If y = xe*logx , then dy/dx is

a) e*(1+logx + xlogx) b)logx (1+e*+x) ¢)(1+ logx + xlogx) d)
none

If y = log(log(x)) , then dy/dx is

a) 1/logx b)1/x c¢)1/(xlogx) d)none

If y =3%, thendy/dxatx=0is

a) 3%log3 b) 3% c)log3 d)none

[ x2e* dxis

x2e* — 2xe* + 2e*+C b) x%e* + 2xe* — 2e*+C c) x%e* — 2xe* — 2e*+C

d) none of these
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Chapter 9 : Number series, coding, decoding and Odd man out

Key points

Types of series and series identification
* Natural numbers: 1,2,3,4,5.........
* Even numbers: 2,4,6,8,10........
* 0Odd numbers: 1,3,5,7,9 ........
*  Prime numbers: 2,3,5,7,11,13,17,.......
* Squares of first n natural numbers: 1,4,9,16,25,36,49,......
* Squares of odd natural numbers: 1,9,25,49,81,.....
* Squares of Even natural numbers: 4,16,36,64,100,.....
*  Cubes of first n natural numbers: 1,8,27,64,125,216.........
* Cubes of odd natural numbers: 1,27,125,343,729,....
* Cubes of Even natural numbers: 8,64,216,512,1000,.....
* Combination of squares and cubes ( alternating): 1,1,4,8,9,27,16,64,.....
* AP:1,3,57,9... (there exists a common difference)
* GP:4,16,64,256,.... (there existsa common ratio of 4)
* +and-series: 1,4,2,5,3,6,4.......
* +and Xseries: 1,2,2,4,8, 11, 33,...... (+1 X1 +2 X2 +3 X3 ........ )

* Observe the sequence to check whether there exists a odd number pattern, even number
pattern, prime number pattern or square, cubes, square + or -, cube + or —

* Observe the numbers, if the difference is not by large then it is additive pattern or
difference pattern.

* Sometimes you may have to write two series of differences to get the right sequence
e Ex:2 14 32 62 110 182
First series of difference : 12 18 30 48 72 ( no pattern found)

Second series of difference 6 12 18 24 ( common difference of 6)
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* If difference between first number and the last number is very large then look for
multiplication pattern

Problems on Number series & Odd man out

1)Find the odd man out 3,6,12,14,15,18

a)18 b)15 «c¢)14 d)None

b 12 1y 15 %
Ly & He ©dd wan Q& s Hae
0“‘—0 Numbey T\OX A'w'\sc\a\t |o~(-] >.

2)Find the odd man out 7,26,124,342,1331

a)342  b)124  ¢)1331 d)None

Solution: The pattern is (prime number cube-1)

Therefore the odd man out is 1331 as 1331 is just a cube of 11
3)2,6,21,88,?

a)440 b)445 c)450 d)None

Q G 2\ 28 ini—

e
S5 e t;z./-\-:‘;) R nth) XS+S

4)Find the odd man out 532, 734, 651,,853,962

a)962 b)853 ¢)651  d)None
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532 124, 651, 853,362
Qe is the ©dd mmen ouwd o
wlor egual D Jsusa— di?j;&

5)120,99,80,63,48 ,?

a)35 b)36 c)45 d)40

3S
gy e s A

—2y —1q -\1 —iS -\3
6)28, 33, 31, 36, 342

a)38 b)39 )40 d)None

39 53 NV sk 9Y 3
SR RO NS G R N
+S -2 =S - + S

7)6,17,39,7?,116

a)72  b)75 ¢)85 d)80

Eion a0 0% oL
A e U e ~—
4+ t22 232 +hy

8)1,4,10,22,? 94

a)d6  b)a8 )49 d)47
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9)3,7,15,31,?,127

a)62 b)63 c)61 d)none

-_3 ’1 \ S 3\ | N
\_/
+H +e +\b +3L +6H
10)0,3,8,15,24,35,?
a)48 b)47 )46  d)45

|O‘38\5-"-“‘?’G e

=D (1 ) (;g_\) Q1-|) Q_: L) Qe By L)

Coding and Decoding

Key points

 Forward Position of alphabets :

Remember the following letters with respective forward positions
EJOTY

E-5

J-10

0-15

T-20

Y-25

e Backward Positions of alphabets:

Backward position = 27- Forward position
Ex: Backward position of | =27-9 =18

Note: Sum of backward positions of given letters of the word
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=( 27X no of letters) - sum of forward positions
Typel
Based on sum of forward or backward postions

1)In a certain code language “EXAM” is coded as 39 ‘PAPER’ is coded at 51 then PASS is
coded as

a)47 b)51 ¢)50 d)52

= xamm

&m”ot 'FOYLOOU\CJ Pos;lr\‘Ons = S4B = 43

Rut " Ahe %i\/’-n code s 29

A PER
SBum Tﬁ;t TP = \bH\xlrSt\B = 56

Glivan Code = S\

(5..,6 b\gtuquim_ca He 2 Codes . 4 % Cleos
48Ot e Coele FaH'EYn = £-PRlum — -no:ns(]) \eBhess

2. The Code .—%}( PHsS = S Sam— %
c Qe+r@e\q) -4 =51\

2)If F=6, MAT = 34, then how much is CAR?

a)21 b)22 ¢)25 d)28

G{Wen
£=6 rnAnT=34
Ihich &= £~ p Sum
4 K -3 r-f Swm 615 AT \D 4\t 20

o C,Odﬂ <€r Cﬂﬁ:?,-.-(—\-(g- I

—

3)In a certain code language AND = 62 Then NAND be coded as

a) 75 b)33 ¢)78 d)none
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Q(vm'_— ANDO = 62
WO-£v £ S AND = [+I44+4
r £l
Ao D 6? Saen = C21x_3> — (F
— 62

-, T 3? S Q‘% NANLO :@’\xl{) —-'}BZE

4)In certain code language AT=25. WET = 57. Then how TAT be coded?

a)47 b)46 c)4l d)50

Q;‘wr\ Nlz=2<
takhich Tp Swm —\—Cno-o% ltl—karj)q—

(e Q+2) +9" = s
«: Code dov TAT = GEorivo)+ 3

o So

Type2
Letter to letter coding

1)In a certain coding language ‘CAN’ is coded as ‘ECP’ then how ‘MAN’ be coded
a) NBO b)OCP c)PCP d)none

6]\'\»1»0

cCA N A
+1 42 2 =) +2 s 4r
S gy

2)In a certain coding language SISTER is coded as SFUTJT then how BROTHER be coded?
a) REHTORB b) SFIUPSC c¢) SFUIPCS d) none
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3)In a certain language TWINKLE is written as SVHOJKD, then how would FILTERS be written
in the same code?

a) EHKUDQR b)ITNFKD c)KVOHMF  d)TIMFKD

Gl""“‘ Tw INKLE
-t =ttt -l
SVHOTK P

.. Code r-()or 'F—T_(_TE'KS LS
EHkUDQXK

4) If ‘MEAT’ is written as ‘TEAM’, then ‘BALE’ is written as

(a) ELAB  b)EABL c)EBLA d)EALB

Type3
Letter to digit coding

1)If GARDEN is coded as 325764 and WATER as 92165 , how can we code the word WARDEN in the

same way?

a)925764  b)295764 €)952764 d) 957264
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2)If PLAY is coded as 8123 and RHYME is coded as 49367. What will be code of MALE?

a) 6285 b)6217 ¢)6395 d)6198

GSlivea  pPLA R rvyme
s\ 23 L 2 G

v "o B o o W,
S =2 1 )

Type 4:
Word to word / word to character / word to digit coding

1)In a certain code language : ‘dugo hui mul zo’ stands for ‘work is very hard” ‘hui dugo ba ki’ for
‘Bingo is very smart’; ‘nano mul dugo’ for ‘cake is hard’; and ‘mul ki gu’ for ‘smart and hard’ Which
of the following word stand for Bingo ?

a)Jalu b)Dugo c)Ki d)Ba

—

¢;;;'_s 'I;lt_i\.ki‘fﬁc} o <t.n(>l —“+he. code r—{—or
- L\gi ,tocus 6 +the Code havi“a ‘B:eﬁo

o
e LH:_L; = ! o ba v = 3 O ts v Sonas
Ga couu»‘;aov e Code LA Y e i Sx de
nNnuis = \/L,kza & C.om_r;q-wi L2 it  las Code

Lo CaL& o = San e '\6 .

o‘ku\stao s

= S T e Code cto-f B.‘v\g = Ga_

2)In a certain code language S$#* means ‘Shirt is clean’, @ D# means ‘Clean and neat’ and @?
means ‘neat boy’, then what is the code for ‘and’ in that language
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a)j# b)D c)@ d)Datainadequate

T4 s "(E_({L,J'fe,a 4o t%ﬂd #he Code

for Ard. o VO to(us on

a~ Code ie‘@D#.—_dmr\Qm& O

G‘a Co mpari With  ©ther Codes @. ="\e9k
=+ = clegn. e BArd= D

Practice Questions:

1) If HONEY is coded as JQPGA then which word is coded as VCTIGVU

a) TRAPETS
b) TARGETS
c) CARPETS
d) NONE
2) In a certain language, MADRAS is coded NBESBT, how BOMBAY is coded in that code?
a) CPNCBZ b)CNPCBZ c)CPNCZB d) none
3) Which of the following is odd one
a) CEHL
b) KMPT
c¢) OQTX
d) NPSV
4) 1f SYSTEM is coded as 131625 then TERMS is coded as
a) 62251
b) 62451

) 64951
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d) 62415
5) Ina certain language, MADRAS is coded NBESBT, how DELHI is coded in that code?
a) EFMLJ b)CDKGH c)EFKI1J d) none
6) If in a certain language HEALTH is coded as IFBMUI then what is the code for NORTH is
(a) OPSUI (b) OPUSI (c) OUSPI (d) OIPSU
7) IF DELHI is coded as EFMIJ then JAIPUR is coded as
a) KBGQVS
b) KBJQVS
c) KBQJVS
d) none
8) IF FRAME is coded as 0618011305 then ARISE is coded as
a) 1189195
b) 01181905
c) 01171805
d)none
9) If CLOCK is coded as 34235 and TIME as8679 then how MOTEL is coded
a) 72894
b) 73894
c) 74892
d) none
10) 711131719232529°?
a)31 b)32 c)33 d)none
11) Find the odd man out 15 21 63 81 69
a)81 b)63 c)21 d)none
12) Find the odd man out 791317 19

a) 13 b)9 c)7 d)none
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13) Find the odd man out 4 12 44 176 890

a)44 b)12 ) 176 d)none

14)7 2347119167 ?

a) 194 b)289 c) 223 d)none
15)Find the odd man out 1514 3051 5591
a) 14 b)51 c)55 d)none

16) 416 36 64 100 ?

a)121 b) 144  ¢)196 d)none
17)02361017287?

a)45 b)ae c)47 d) none

18) Find the odd man out 69 12 18 21 26 30
a) 12 b)21 ¢)26 d)none
19)118427?6416

a)8 b)9 c¢)35 d) none

20) In a certain code ‘256" means ‘you are good’, ‘637’ means ‘we are bad’ and ‘358’ means ‘good
and bad’. Which of the following represents ‘and’ in that code?

(@2 (b)5 (c)8 (d)3
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Chapter 10 - Direction Test
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Left—=“' Right
Right

Left

!

[ West
Left

Sunset

W

Key Points

a-| East

|

Right

Right¢<— South |—Left

Turning right or left means making 90 degree angle with the reference line

* A person going towards North -
His left is our left & his right is our right

* A person going towards South -
His left is our right & his right is our left

* A person going towards East—>
His left is north & his right is south

* A person going towards West—>

His left is south & his right is nortg

* Mark the distances travelled in each direction proportionally

* Use Pythogorus theorem to find the distance in special cases
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Problem Set1:
Based on Final Position and Final position with respect to initial position

1)Gagan starts from point X and walks 3km towards south, turns left and walks 5 km. Then he turns
left again and walks 5 km. Now he is facing

a) East b)West c)North d)South —West

[ 8-> Stast point ] ER
F-p > Cvol poial SkKm
! T F Zkm

= Ky
g—,—“‘na“a \f'\( s <‘-0\C\r\ta ~oabh.
|

2)A vehicle travelling from North covers a distance of 10 kms, then turns right and runs another
12kms and again turns to the right and was stopped. Which direction does it face now?

a)South  b)North c)West d)East

@mm ~dovth —) Toiroondc Coth

S-P
= v

x
/l\ to vy
_— o

L2k
5]:*“./\_&\(3 v 1S rr\ov\'n_a oy Nor3\y

3)Sharmila is going towards West. She turns right, moves on same distance and again turns to her
right After walking some distance, she turns to her left and moves on. In which direction she is
going now?

a)North  b)South  c)North—West  d)West
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4)Rajiv walks 10m South from his house, turns left and walks 25 m ,again turns left and walks 40m
and then turns right and walks 5m to reach the college.In which direction the college from his
house.

a)North b)South —West  c)North —East  d)East

S n

ey 2

Ao A Se Hom

= \_\ |

e R s
C(QQ.A. - co\\e_cGL (T3 Aw»oo-f\glj No A ea i
"b“'om \rﬁOUL‘SQ. )

5) A rabbit run 40 feet towards East and turns to right runs 20 feet and turns to right runs 18 feet
and again turns to left runs 10 feet and then turns to left runs 24 feet and finally turns to left and
runs 12 feet .Now what direction is the rabbit facing.

a)East
b)North
c)West

d)South
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6)Mahesh started from point A and walked straight 10 km West, then turned right and walked
straight 4km and again turned right and walked straight 14 km. In which direction is he from the
point A?

(a) North-East (b) South-East (c) South-West (d) North-West

Hem L’—’—"" A (S.‘,)
\ox-m

C/\eo-’\\»a eR b towosd & Novth eost %0"‘3 6 (s0)

7)A man takes his Grandfather for a walk (whose is facing West). They walk first towards East and
then walk towards North. In which direction they have to walk now to reach home?

(a) North East  (b) West (c) South  (d) South West
P F
Q/
<o
House

CI:-KQ( lhe has o ool in Sowtidett divecton
Lo ~eoch his bhouse

8)Ram is Krishna’s neighbour and his house is 100 meters away in the north-west direction. Shyam
is Krishna’s neighbour and his house is located 100 meter away in the south-west direction. Gopal
is Shyam’s neighbour and he stays 100 meters away in the south-east direction. Mahesh is Gopal’s
neighbour and his house is located 100 meters away in the north-east direction. Then where is the
position of Ram’ s house in relation to Mahesh’s ?
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(a) South-east (b) south-west  (c) North —west (d) North-east

Cl R,Ckm'S \‘\ouk S

A—OLQ S NO"’W\ e
/krom mMakesh 't houge

Problem Set 2
Based on angular movement

1)A man is facing East. He turns 45 degrees in the anti clockwise direction and then another 180
degrees in the same direction and then 270 degrees in the clockwise direction. Which direction is
he facing now?

a) South-west b)North-west c)West  d)South-east

Problem Set 3:

Based on Sunset, sunrise and shadow
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Shadow

Person

‘E West

S

Shadow

1)If Kiran sees the rising sun behind the Hill and setting sun behind the Airport from his house.
What is the direction of Airport from the Hill?

(a) South  (b) North  (c) West  (d) East
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2)If daily in the morning the shadow of Taj mahal falls on Char Minar and in the evening the
shadow of Char Minar falls on Taj mahal exactly. So in which direction is Char Minar to Taj mahal?

(a) Easter side (b) Westernside (c) Northernside (d) Southern side

— (o n c lnoa Munaeyr i oru

3)One morning, Robin started to walk toward the Sun. After walking a while, he turned to his left
and again to his left. After walking a while, he again turned left. In which direction is he facing?

(a) South (b) East (c) West (d) North

==
xed }
>%
f{l«m(kd he is (%\Qf\sa South

4)One morning after sunrise Meena and Reena were standing in a bus stand facing each other.

Reena’s Shadow fell exactly towards Meena’s right hand side of Meena . Which direction was
Meena facing?

a)South b)North c)south west d)South-East
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Problem set 4

Based on standing on head

B

No<€ ~ T\'u's k}ud Quedlions QAs So\vaa.
QT&AM 3 o ‘.V.e,‘ % #mu.a
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eod Point Gh R Li %o u'i
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Nodh. ) South

Gosk 5  Loest
wedhr — oSt

1)If a man stands on his head with his face towards North, to which direction will his right hand
point ?

(a) East (b) West (c) North (d) South
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2)If Mr. Sanketh stands on his head with his face towards West. In which direction will his right
hand point ?

(a) South  (b) North (c) East (d) none

S tand: on /q'tu%

Righke

T b W o o
fp Tet———— u o

\usk
Problem Set 5

Based on distance between starting point and final point

1)Disha walks 2km towards South then she turns west and walks 10km. After this she turns South
and walks 3km. Again she turns towards west and walks 2 km. How far is Disha from the starting
point?

a) 10km b)13km  c)15km d)17km
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Practice questions:

1.

(a)
(b)

Rahim started from point X and walked straight 5 km. West, then turned left and walked
straight 2 km and again turned left and walked straight 7 km. In which direction is he from
the point X?

North-East

South-East

(c) South-West

(d)
2.

North-West

Anoop Starts walking towards South after walking 15 meters he turns towards North. After
walking 20 meters he turns towards East and walks 10 meters. He then turns towards south
and walks 5 meters. In which direction is he from the original position.

(a) East

(b) South
(c) West
(d) North

Manu wants to go to the market. He starts from his house towards North reaches at a
crossing after 30m. He turns towards East, goes 10m till the second crossing and turns
again, moves towards South straight for 30m where marketing complex exits. In which
direction is the market from his house? (2018 june)

(a) North
(b) West

(c) South
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a)

b)

d)

d)

(d) East

A man started to walk towards east. After moving a certain distance he turns to this right.
After moving some distance he turns to his right again. After moving a little he turns now to
his left. Currently he is going in ...... direction (2018 june)

North
East
West
South

When a person faces north and walk 25 m and turns left and walk 20 m and again turns
right and walk 25m, turns right 25m and turns right and walks 40 m. In which direction is he
now from starting point? (2019 june)

NW
NE
SE
SW

Madhuri moved a distance of 75m towards north, She then turned to the left and walks
about 25m, turned left again and walks 80m, finally she turned to the right at an angle of 45
degrees. In which direction was she moving finally? (2019 june)

SE
SW
NW

NE

7. A man facing North turns 70 degrees clockwise and turns by 300 degrees in the same direction.
Which direction is he facing now? (2019 june)

a)South-west

b)North-east

c)North- west

d) None
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8. Sangeetha leaves from her home . She first walks 30m in northwest direction and then 30 m in
south west direction, next she walks 30 m in south east direction. Finally she turns towards her
home. In which direction she is moving now? (2019 june)

a) NW
b) NE
c) SE

d) None

9. A man is moving on cycle and move 4 km South then turns left and move 2km and turns again to
the right to move to go more. In which direction is he moving?

(a) North
(b) West
(c) East

(d) South

10. A man takes his dog for a walk whose house is facing East. He walks first towards west and then
walks towards south. In which direction he has to walk now to reach
home?

(a) North East
(b) West

(c) South

(d) North West

11. A boy starts walking towards West, he turns right and again he turns right and then turns left at last.
Towards which direction is he walking now? (2019 Nov)

(a) West (b) North (c) South (d) East

12.If Shyam sees the rising sun behind the tower and setting sun behind the Railway station from
his house. What is the direction of tower from the Railway station? (2019 Nov)

(a) South
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(b) North
(c) West
(d) East

13. If Mohan travels towards north from his house and then turns to left then to south covering equal
distances in each direction to reach Sohan’s house. In which direction Mohan’s house is from Sohan’s house
? (2019 Nov)

a) East
b) South
c) West
d) North

14. A manis facing west. He turns 45 degrees in the clockwise direction and then another 180 degrees in
the same direction and then 270 degrees in the anticlockwise direction. Which direction is he facing now?
(2020 Dec)

(a) South — West
(b) North — West
c)West

(d) South

15. A man can walk by having long, medium and short steps. He can cover 60 meters by 100 long
steps, 100 meters by 200 medium steps and 80 meters by 200 short steps. Initially he is facing
north and starts walking by 5,000 long steps, then he turns left and walk by taking 6,000 medium
steps. He then turns right and walk by taking 2,500 short steps. How far (in meters) is he away from
his starting point? (2020 Dec)

(a) 5,000 m
(b) 4,000 m
(c) 6,000 m
(d) 7,000 m

16. Rahim faces towards north turning to his right he walks 25 mtrs he then turns to his left and walks 30
mtrs. Next he moves 25 mtrs. To his right then he turns to his right again and walks 55 mtrs. Finally he turns
to the right and moves 40 mtrs. In which direction is he now from the starting point? (2020 Dec)
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a) South — West (b) South
c)North — West (d) South — East

17.0ne day, Ram left home and cycled 10 km southwards, then he turns right and cycled 5 km,
then he turns right and cycled 10 km and then he turns left and cycled 10 km. How many
kilometers will he have to cycle to reach his home straight? (2020 Dec)

a) 15 km (b) 10 km

(c) 20km (d) 25km

18. You are facing North — east and moved forward 10 cms and turned left for 7.5 cm what is your position
? (2020 Dec)

a) North from initial (b) South from initial
(c) East from initial (d) None of these

19. One morning after sunrise Vivek and Srinath were standing in a lawn with their backs towards each
other. Srinaths’s Shadow fell exactly towards vivek’s left hand side . Which direction was Srinath facing?
(2021 July)

a) North b)West c)South west d)South-East

20.A and B start moving towards each other from two places 200 m apart. After walking 60 m, B
turns left and goes 20 m, then he turns right and goes 40m. He then turns right again and comes
back to the road on which he had started walking. If A and B walk with the same speed, what is the
distance between them now? (2021 July)

a) 80m
b) 70m
c) 40m
d) None

21.There are 4 towns P, Q, R and T. Q is to the South west of P, R is to the east of Q and south east
of P, and T is to the north of R in line with Q and P. In which direction of P is T located? (2021 July)

a)North  b)NE c) East d) SE
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22.Five friends A, B, C, D and E are staying in the same locality. B’s house is to the east of A’s
house and to the north of C’s house. C’s house is to the west of D’s house. D’s house is in which
direction with respect to A’s house? (2021 July)

a) NE
b) SE
c) NW

d) SW
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Chapter 11 : Seating arrangement

Linear Arrangement |
Facing South " !

Right =—= ——— Left
T T 0 R T

U
& © & © O

Facing North

QQOGQO

Key points:
1. Direction
2. North ( Default direction)
3. And, but refers to first person
4. Who refers to 2" person
5. The sure one is to be marked first
6. If thereis no sure statement, then the one which is having more references to be
considered first.
7. Always keep an eye on number of postions marked and number of positions to be marked

Problems on Linear seating arrangement

1)Six friends M, N, O, P, Q and R are sitting towards a row and facing towards North, O is sitting
between M and Q, P is not at the end, N is sitting at immediate right of Q, R is not at the right end,
P is sitting at 3™ left of Q . Which of the following is sitting to the right of M?
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(a) R b)Q c)P d)o
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2)Five senior citizens are living in apartments. Mr. Ram lives in a flat above Mr. Rahim, Mr. Ahmed
in a flat below Mr. Shyam, Mr. Rahim lives in a flat above Mr. Shyam and Mr. Gopal lives in a flat
below Mr. Ahmed. Who lives at the bottom most flat?

(a) Mr. Gopal (b) Mr. Shyam (c) Mr. Ram (d) none

Ko

Ro\vmum
S\ 4o —> C,\Qm)\, q o?a\ L,ch._s
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C’;lov a \

2) Sixmen K, L,M,N,0 and P are sitting in a row. L is between P and N. O is between K and M.
However, K does not stand next to P or N. M does not stand next to N. M is between which
of the following pairs of men?

(a) Oand P (b)P and N (c) M and P (d) none
Lo O e
C leonty P s b OXP

4) Study the following information carefully to answer the given questions. Eight person’s A
to H are sitting in front of one another in two rows. Each row has four persons. A is
between F and G and facing South. B, who is to the immediate right of D is facing H. C is
between E and D and H is to the immediate left of G.

1. Who is sitting in front of A?
(a) H (b) G (c)C (d)E
2. Who is to the immediate left of C?

(a) E (b) D (c)A (d)none
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5)Six flats in two rows facing North and South are allotted to A,B,C,D,E and F. If B gets a
south facing flat and is not next to D. D and F get diagonally opposite flats. C next to F gets a
North facing flat and E gets a south facing flat. Whose flat is between A and F?

(a) C (b) B (c)D (d) none
wth la
i D 6= & & p 8 e
P _ f-——-\—-"" NO“H\
1;/'7 C. o 2] C ,Y C\-_;S; Na

c\wt’d c’s ,b\a:\ € bjw MKY

6) Eight persons K,L,M,N,0,P, Q and R are sitting in a line. O Sits second right to N. R sits
fourth left to N. M and P are immediate neighbors, but M is not immediate neighbor of K. Q
is not neighbor of O. Only two persons sit between K and O. The first two persons from the
left are

a)QandR b)LandO c)PandK d)none

SRR R LC
Ao \ofy one G{'RR,
C\._a,\j,..l Jﬁwu 2 TL’(.SO\'\—\ f%to-n ‘:t)
7) 5 persons are standing in a line one of the 2 persons at the extreme ends is a Doctor and
the other a CA. An Engineer is standing to the right of Scientist. A Teacher is to the left of

the CA. The Scientist is standing between the Doctor and Engineer. Counting from the right
The Scientist is at which place?
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(@) 2" (b) 3™ (c)4t™ (d) None of these

Doctor S CGenti sk ey Teackher CAH

C,ouq\-\fn\% «k‘-omm G Seianrsh & O Eaag ploce

Circular Seating arrangement

Problems on Circular arrangement

1) A,B,C,D,E,F,G and H are 8 friends sitting in a circle facing the centre. B is sitting between
G and D. H is third to the left of B and second to the right of A. Cis sitting between A and G.
B and E are not sitting opposite to each other.D is sitting between

a) EandB b)Aand B c¢) CandF d) none of these

=

D
£

C/lq_cp\la I'e) g,s;n-'v\_ﬂ SN e x>

2) Sharath is sitting between Sumanth and Shailesh, Sharmila is to the left of Shailesh,
Sushanth is sitting between Sharmila and Sushmitha. They all sitting around a circle facing
the centre, then who is sitting to the left of Sushanth?

a) Sumanth b) Sushmitha c) Shailesh d) none of these

Suchosth
ghorwll“' gu,dmﬂhl
Slailesh Sumoudh
QL'\&YO-%

ng? Sughrti i & Jo e legh ﬂ',h.SudHo.h’Ho
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3) Six persons A,B,C,D,E and F are standing in such a way that they form a circle, facing the
centre. B is to the left of C, A is between F and B, D is between C and E. Who is to the right
of D?

aJA b)E <¢) C d)none

D

a =

O/\awx(_,B e ~wigw 7P

4) Four girls are A, B, C and D are sitting around a circle facing the centre. B and C are in
front of each other, which of the following is definitely true?

a)A and D are in front of each other

b) A is not between B and C

c)Disto the left of C

d) Aisto the left of C
c(B)

A) D)

o Q\QMLG A%D G2 irtg,om iiwcko\@m

5) 3 gents A, B, Cand 3 ladies P, Q, R are sitting round a circle, such that no two gents sit
together. Qis facing A. P is to the immediate right of A. Who sits to the immediate left of R?

a)C b)B c)A d) Can’t determine
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Practice Questions:

1. Five students A, B, C, D and E are standing in a row. D is on the right of E, B is on the left
of E but on the right of A. D is next to C on his left. The student in middle is (2018 June)

a)B (b) A
(c)E (d ¢

2.Six flats on a floor in two rows facing North and South are allottedto P, Q, R, S, Tand U. If
Q gets a North facing flat and is not next to S. S and U get diagonally opposite flat. R next to
U gets a South facing flat and T gets a North facing flat. Whose flat is between Q and S?

(2018 June)
a)P b) T
(c)R (d) U

3. Eight persons A, B, C, D, E, F, G and H are sitting in a line. E Sits second right to D. H sits fourth left
toD. C and F are immediate neighbors, but C is not immediate neighbor of A. G is not
neighbor of E.Only two persons sit between A and E. The persons on left and right end
respectively are (2018 June)

(a)Gand B (b) GandE
CHand E (d) BandE

4.Six children A, B, C, D, E and F are sitting in a row. B is between F and D. E is between A
and C. However, A does not sit next to F or D. C does not sit next to D. Then, F is sitting
between. (2018 June)

a)Band D (b) BandC
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(c)Eand C (d) None of the
above

5. Five boys A, B, C, D, E are sitting in a row A is to the right of B and E is to the left of B but to the
right of C. A is to the left of D. who is second from the left end? (June 2019)

(a) D (b) A
(c)E (d) B

5 children are sitting in a row. S is sitting next to P .K is sitting next to R but not T. R is sitting
on extreme left. T is not sitting next to P. Who are sitting adjacent to S. (June 2019)

a)K &P (b)R&P
c)Only P (d)P&T

6.Four girls are seated for a photograph. Shikha is left of Reena. Manju is to the right of
Reena. Rita is between Reena and Manju. Who is the second left in photograph. (June

2019)
a) Reena (b) Manju
(c) Rita (d) Shikha

7. 5 persons are standing in a line one of the 2 persons at the extreme ends is a professor and the
other a business man. An advocate is standing to the right of student. An author is to the left of the
business man. The student is standing between the professor and advocate. Counting from the left.
The author is at which place?(Nov 2019)

a) 2 (b) 3rd

(c) 4th (d) None of these

8.Parikh is sitting between narendra and babita, charu is to the left of babita, pankaj she's
sitting between charu and ashma they all sitting around a circle facing the center then who
is sitting to the right of babita? (Nov 2019)

a) Parikh (b) Ashma
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(c) Charu (d) Narendra

9. Five girls G,H, |, J, K are sitting in a row facing south not necessarily in the same order. H is sitting
between G and K; | is immediate right to K; J is immediate left to G. Which of the following is true?

(Dec 2020)
a) j is third to the left of (b)G is second to the left of |
c)H is to the right of K (d)H is to the left of G

10. Eight friends I, J, K, L, M, N, O and P are sitting in a circle facing the centre. J is sitting
between O and L; P is third to the left of J and Second to the right of I; K is sitting between |
and O; J & M are not sitting opposite to each other. Which of the following statements is
NOT correct? (Dec 2020)

a) K is sitting third to the right of L

(b)l'is sitting between Kand N

(c) Land I are sitting opposite to each other
(d)M is sitting between N and L

11.A,B,C,D andE are sitting on a bench. A is sitting next to B, C is siting next to D, D is not
sitting with E who is on the left end of the bench. Cis on the second position from the right.
Ais to the right of B and E. A and C are sitting together. A is sitting between (2021 July)

a)Cand D b) Dand E
c)BandC d)BandD

12.5 girls are sitting on a bench to be photographed. Seema is to the left of Rani and to the
right of Bindu. Mary is to the right of Rani. Reeta is between Rani and Mary. who is sitting
immediate right of Reeta? (2021 July)

a) Seema b) Rani c¢) Bindu d) Mary

13.Six friends P,Q,R,S,T and Uare sitting around the hexagonal table each at one corner and
are facing the centre. P is second to the left of U. Q is neighbor of R and S. T is second to the
left of S. Which one is sitting opposite to S? (2021 July)

a)R b)P c)Q dT
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14.A,B,C,D,E,F, and G are sitting in a row facing north.
* Fistothe immediate right of E
s Eis4ttotheright of G
* Cis neighbor of Band D
* Person who is third to the left of D is at one of the ends
Who are to the right of D? (2021 July)
a)E and F only b)G,Band C
c)E,Fand A d) G and B only

15.Four ladies A, B, Cand D and four gentlemen E, F, G and H are sitting in circle around a table
facing each other

No two ladies or gentlemen are sitting side by side

C, who is sitting between G and E, facing D

F is between D and A and facing G and H is to the right of B
Who is sitting left of A

a)F

b)E

c)C

d)D

16.Five girls are sitting on a bench to be photographed. Seema is to the left of Rani and to the right
of Bindu. Mary is to the right of Rani. Reeta is between Rani and Mary. Who is sitting immediate
right to Reeta ?

a)Bindu

b)Rani
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c)Mary
d)Seema

17.Five students A, B, C, D, and E are standing in a row. D is right on the E; B is on the left of E but
on the right of A. D is next to C on his left. The student in middle is

a)B b)E c)C d)A

18.Five children are sitting in row. S is sitting next to P but not T. K is sitting next to R, who is sitting
on the extreme left and T is not sitting next to K. Who are adjacent to S.

a)K+P b)R+P c)Only P dPandT
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Chapter12: Blood relations

Easic BElood Relations

Pates vl Fatiean==Skcle) Maternal ({ Mother Side)
n &: .’V — g
ARSI
Srand Mother Grand Father Srand Father Sasiacraotaos;
@.— d . _
Paternal ( Father Side = @ Maternal ({ Mother Side)
C > —

FATHER PEOTHER

- R
= = & & &2

Aunt (Mother= Sister) L Uncile (Father=s SBrothor) == e
- -

= & (Fathers Sister) (Mothers Srother)
A=t cousins @ ==
= 1=t cousins

Me wWwife
h M ——
== > <
Daughier-in-taw son Dauvghiter son-in-law

—_— L & 1
Grand son - Grand Daughter ===

* = =
s;slg._i"_.mﬂr‘Ll3|'ot: er SisSter Drother-in-lawv

rNephevs MNiece rNephew MNiece
Aldl realtions should be considered wvwith Mie (Black Circlie)

Important blood relations:

e Paternal uncle : Father’s brother
e Paternal aunt : Father’s sister
* Maternal uncle: Mother’s brother

* Maternal aunt: Mother’s sister

* Niece : Brother’s/Sister’s daughter
* Nephew : Brother’s /Sister’s son
* Soninlaw : Daughter’s husband

* Daughter in law: Son’s wife

* Fatherinlaw : wife’s/Husband’s father

* Motherin law: wife’s/husband’s mother

* Siblings : brother-brother, brother-sister, sister-sister
* Cousin :Aunt’s/Uncle’s daughter/Son

* Brotherinlaw :Wife’s /Husband’s brother
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e Sisterinlaw : Wife’s/ Husband'’s sister

* Conventions to be followed to solve problems

. Female - Q

. Male -

. Sibings >  —

. Married couple - “—>
. Generations Before - 1

. Next Generation - l

Problems on Blood Relations ( TYPE1)

1)A’s mother is sister of B and has a daughter C. How can A be related to B from among the
following?

(a) Niece (b) Uncle (c) Daughter (d) Father
A's motheyr _

« —
C,(uJ\, A s either o Ssloc’s Son
O+ Strers Adoaughler by B
S Could loe eithex NLTl\uo N Niece & B
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2) Rajiv is the brother of Atul. Sonia is the sister of Sunil. Atul is the son of Sonia. How is Rajiv
related to Sonia?

(a) Nephew (b) Son (c) Brother (d) Father

30!‘\.1& —_ Swan\
|
Rosiv — HAHeul
Y 3 :
C/\QML,B &&j-\; s Qon Xo Sovrio-

3) PisS's brother. Sis Q's father. R and Q are sisters. How is R related to P?

a) Sister b) niece c) aunt d) none
o CS?
2 =
= == byothe— s da‘.&%\Q( 4= ©
St S D e = s~i~ecese -

4) K, L, M, N, O and P are 6 members of a family in which there are two married couples. L the
lawyer married to K. K has one son and one grandson. O, a doctor married to a engineer who is the
mother of M and P. Of the two married ladies, one is a housewife. There is also one architect and
one female athlete in the family. Which of the following is true about the grandson of the family?

a) Athlete b)Architect c)doctor d)none

L2 o chuildcen
Gb ? <—;‘O-~«A \ a o ne e |
A8 ,@m\ e a el e -
- b /\’Q«\& oS er v tAaS) be (@ W g -
p"(‘(}rﬁ Xe

5) Read the following information carefully to answer the questions that follow.
‘P + Q' means ‘P is father of Q'

‘P - Q' means ‘P is mother of Q’

‘P x Q" means ‘P is brother of Q’

‘P + Q' means ‘P is sister of Q’

Which of the following means ‘M’ is maternal uncle of T?

AMK-T  b)MxK-T  c)MxK+T  d)M=K+T
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6) If P is the husband of Q and R is the mother of S and Q. What is R to P?

(a) Mother (b) Sister (c) Aunt (d) Mother-in-law

S
@-&9——3

C/\WL'—\ e « wwoxinor 1 Lowo Lo C-

7) Sanketh's sister is the wife of Rakesh. Rani's brother is Rakesh. Mahesh is Rani's father. Mary is
the daughter-in-law of Sara who is Rakesh’s grandmother. Karthik is Rani's brother's son. Who is
Karthik to Sanketh?

a)Nephew b) Uncle c)Father d)none

Sc()urO-
mMmary < nobesh

) &
S oot — Sonketn sisl,<cs qute,sk — Rounc
Sleonly Kokl i Sonkeths Silies Son = ~ephes

8) M and F are a married couple. A and B are sisters. A is the sister of F. Who is B to M?

(a) Sister (b) Sister-in-law (c) Niece (d) Daughter

Mmes v — -

O\%LQ 5 w QLicle ¢ ' m» oo Ap W

202 |Page



9) Ais the mother of D and sister of B. B has a daughter C who is married to F. G is the husband of
A. How is G related to D?

(a) Uncle (b) Husband (c) Son (d) Father

\
B & e -

C\MKA‘ GL ~s ,%)\“'\LV Ao LIS T

TYPE2:
INTRODUCING A PERSON AND POINTING OUT A PERSON IN THE PHOTOGRAPH

Note:

e The person who is introducing : Speaker

e The person who is getting introduced: Reference person

e The person who is listening: Listener

e If the statement is within the quotes then, I/mine/ myself refers to speaker,
he/she/her/his refers to reference person and you/your refers to the listener.

e If the statement is without the quotes then, he/his/she/her refers to the speaker
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1)Pointing to a boy in the photograph Reena said, "He is the only son of the only child of my
grandfather." How Reena is related to that boy?

Mother b)Sister c)aunt d) none

M\L (:a¥wt0(“\tr L K¢MD:5 %xcu-\ck,goé\nl_r)
@n(_.._d cwila
i

= (&Q-»‘\\-'—\/ Heennaa_ s Qircter 4o A—or bozv

2) Kavitha says, "Rahuls's mother is the only daughter of my mother". How is Rahul related to Kavitha?

Nephew b)mother c) aunt d) Son

< ovitha's rother
‘ —
Robrwl ¢ rother (X ovidhe) @ novx\a Aag;.%\\\t )
Tt
> R&hw\ le Seonmn ’\o v a uvithe—

3) Vicky introduces John as the son of the only brother of his father’s wife. How is Vicky related to
John?

a) Cousin  b) Son c) Brother  d) Uncle

O Licotbhees —— aasS s e
2 1 i

9w ie Carieikeg)
C‘Qo—z\.\,& \/’LC—RL& Cs Cousn o :]o\ﬁr\,

4) Pointing to a lady in a photograph. Meera said. “Her father’s only son’s wife is my mother-in-law
“How is Meera’s husband related to that lady in the photo?

(a) Nephew (b) Uncle (c) Son (d) Father
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5) Suresh introduces a man as “He is the son of the woman who is the mother of the husband of
my mother”. How is Suresh related to the man?

(a) Uncle (b) Son (c) Cousin (d) Grandson

I omanrn(Motiher) e

.—\, C o HYrerd
(Y\G'ur‘\ = mk& /%oqku @ = L&: >
Mé QULVLSLQ Swur
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6) Pointing to a man in photograph, a woman said “ the father of his brother is the only son of my
grandfather”, how is the woman related to the man in the photograph?

a) Sister b)aunt c) Mother d)none

W\\a qu\d ,_%oc\’hr C woormouss Cﬁv—o\n&*od’\—\u)
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Practice problems

1. Ais B’s brother. Cis A’s mother. D is C’s father, E is B’s son. How is D related to A?
a)Son (b) Grandson (c) Grandfather (d) Great Grandfather

2)As is B’s brother. Cis A’s father. D is C’s sister and E is D’s mother. How is B related to E?
a)Grand-daughter (b) Great grands daughter (c) Grandaunt (d) Daughter

3) Ais B’s Sister. C is B’s Mother. D is C’s Father. E is D’s Mother. Then how is A related to D?
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a)Grandmother (b) Grandfather (c) Daughter (d) Grands-daughter

4)A is the father of B. Cis the daughter of B. D is the brother of B. E is the son of A. What is
the relationship between C and E?

a)Brother and sister (b) Cousins (c) Niece and uncle (d) Uncle and aunt

5) Xis the husband of Y. W is the daughter of X. Z is husband of W. N is the daughter of Z. What is
the relationship of N to Y?

a)Cousin (b) Niece (c) Daughter (d) Grand-daughter

6)A reads a book and find the name of the author familiar. The author ‘B’ is the paternal
uncle of C. Cis the daughter of A. How is B related to A?

a)Brother (b) Sister (c) Father (d) Uncle

7) Ram and mohan are brothers, Shankar is Mohan’s father. Chaya is Shankar’s sister. Priya is
Shankar’s niece. Shubhra is Chaya’s grand daughter . Then Ram is Shubhra’s

a)Brother b)Uncle c)Cousin  d)Nephew

8)If P +Q means P is the mother of Q. P/Q means P is the father of Q. P-Q means P is the
sister of Q. then which of the following releationship shows that M is the daughter of R?

a)R/M+N b)R+N/M c) R-M/N d) none

9)Pointing to an old man Kailash said “ his son is my son’s uncle” how is Kailash related to
old man)

a)Brother  b)Either son or soninlaw c)Father  d)Grand father

10)6members of a family namely A, B, C, D, E and F are travelling together. ‘B’ is the son of C but C
is not the mother of B. A and C are married couple. E is the brother of C. D is the daughter of A. Fis
the brother of B.

1.How many female members are there in the family?
(@3 (b)2 ()4 (d)1

2. How many children does A have?
a) 1 h)2 c)3 d)4

3)Who is Eto D?

a)Uncle b)brother c) Father d) none

206 | Page



4.Who is the mother of B?

11)Pointing to a person photograph , a man said “ His mother’s husband’s sister is my aunt”, then
who is that man to the person in the photograph

a) Son

b) Uncle
c¢) Nephew
d) Brother

12)Read the following information carefully and answer the question below. In a family of six
persons A, C, E, F, |, K there are two married couples. G is grandmother of A and mother C. E is wife
of C and mother of K, K is the granddaughter of I. What is E to A?

a)Daughter (b) Mother c¢)Grandmother (d) Aunt

13)A man said to a lady “Your mother’s husband’s sister is my aunt.” How is the man related to the
lady?

a)Father (b)Grandfather c)Son (d)Brother

14)Pointing towards a person a man said to a woman. “His mother is the only daughter of your
father. How is the woman related to that person?

a)Daughter (b)Mother c)Sister  (d)Wife

15)Pointing to a lady, A said “that woman is my nephew’ maternal grandmother.” How is that
woman related to A’s sister who has no sister?

a)Cousin (b)Son-in-law (c) Mother  (d)Mother-in-law

an

16)Pointing out to a lady sohil said “”she is the daughter of woman who is the mother of the
husband of my mother”. Who is the lady to Sohil ?

a)Sister (b)Aunt (c) Daughter (d)Sister-in-law
17) Pointing towards A, B said “your mother is the younger sister of my mother”. A is related to B as
a)Uncle b)Cousin c) Nephew d) father

18)Shyam’s mother said to Shyam , “My mother has a son whose son is Ram”. Shyam is related to
Ram as

a)Uncle b)Cousin c) Nephew d)Grand father
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19)Amit said “This girl is the wife of the grandson of my mother”, How Amit is related to the girl
a)Father in law b) Grandson c)Father d) Son

20)A is son of C. C and Q are sisters. Z is the mother of Q and P is the son of Z. Which of the
following is true

a) Aand P are Cousins
b) Cand P are sisters
c) Pisthe maternal uncle of A

d) Aisthe maternal uncle of P
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Chapter 13- Statistical description of data and Sampling Theory

Statistics

It is a branch of mathematics that deals with collection of numerical data, analysis,
interpretation and presentation of the same in a systematic manner.

It is derived from an ltalian word Statista. Which means ‘Statesman’

It is also derived from Latin word Status which means ‘political state’

Statistics in Sinqular sense:

In singular sense we can define statistics as the science that provides techniques or
methods for collecting, analyzing, interpreting and presenting the data

Statistics in plural sense:

In plural sense we can define statistics as the numerical statements of facts relating to any
field of enquiry such as data relating to production, income , population , prices etc

Type of data:

There are two basic types:
1. Primary data
2. Secondary data

1. Primary data :

A data collected directly from the source

Methods of primary data collection

1. Personal interview
2. Telephonic interview
3.Email questionnaire

4.Observation method : (quantities line height and weight measured using measuring
instruments)

Note:

» For population census and during natural calamities, personal interview is the best
method of primary data collection
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* When the source is far away, telephonic interview is the most inexpensive and
effective method of primary data collection:

« Ex: Information collected over phone about railway accidents
« Email questionnaire has the widest area coverage, but the non responses are more.

2. Secondary data

Data collected indirectly from the source, via intermediate agencies

Some important sources of Secondary data

+ Govt. & international Agencies
* Internet
+ Books and Magazines etc

Data Classification:

1. Temporal( Chronological) Data:

Time related data
Ex: Sales of a company in various years

2.Spatial( Geographical) data

Area related data
Ex: Weather report of various cities
3.Qualitative data
Data related to the characteristic or an attribute
Ex: knowledge, habit of a person, skill, nationality etc
4. Quantitative data ( measurable )
Any measurable data is said to be quantitative

Ex: Marks, Height, weight, age etc

FREQUENCY DISTRIBUTION

> A systematic presentation of the values taken by a variable and the corresponding
frequencies are called frequency distribution of that variable.
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» A tabular presentation of frequency distribution is called Frequency Table.
Types:

1. Continuous (grouped) frequency distribution (class intervals are consi

a) Inclusive Classes

e Lower limit and upper limits of the a class are inclusive

e Class limits and class boundaries are different

¢ Inclusive classes can be converted into exclusive by setting up new class
boundaries
i.e the class limits of exclusive classes are 4.5-14.5,14.5-24.5, .......

Marks 5-14 15-24 25-34 35-44 45-54 55
64

No. of 1 1 3 2 1 10

student 0 8 2 6 4

s

b) Exclusive classes
e Class limits and class boundaries are the same.
e Only lower class limit is inclusive whereas upper limit is exclusive.

Marks 0-20 20-40 40-60 60-80 80-100
No. of 5 18 5 12 5
students

2. Discrete frequency Distribution
A distribution of variable which assumes only whole numbers.
X 1 2 3 4 5

F 5 10 15 10 5

Terminologies used in frequency distribution
« Class interval — If the range of a frequency distribution is large, then it is divided
into mutually exclusive sub-ranges called class-intervals.
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« Class limit — Each class interval is specified by 2 limits — Upper class limit & lower
class limit

+ Class Width(Class length) — Difference between the class limits of a class interval
is the width of class interval (for exclusive classes). Where as for inclusive classes it
is the difference between the class boundaries.

+ Class mark or class mid-value — The central value of a class interval is called
class mid-value.

+ Class frequency — Number of observations in any class is the class frequency

* N - Itis the sum of all frequencies in a frequency distribution

* Inclusive Class Interval — A class in which upper limit and lower limits are included
in the class

« Exclusive Class Interval — A class in which lower limit of a class is included in the
same class where as the upper limit is included in the succeeding class

* UCB (upper class boundary) -It's an upper limit to an upper class limit

« LCB ( Lower class boundary) — it is a lower limit to a lower limit class

* Frequency density
It is the ratio of class frequency to the class length. i.e.

Class frequency

Class length

* Relative frequency (RF)
It is the ratio of class frequency to the total frequency. i.e
RF = Class frequency

Frequency density =

Total frequency
RF ranges between 0 and 1 ( both exclusive)
* Percentage frequency = RF x 100

Basics rules to be observed for any frequency distribution
» As far as possible the classes must be of equal lengths
* The classes must be unambiguously defined
» The data must be homogeneous
» Classes must be mutually exclusive
» Classes must be Exhaustive

LCF & MCF
LCF: Less than cumulative frequency:

* ltis required to find Median and partitions for a given data

* For Class boundaries we shall consider UCB of each class

* The last cumulative frequency is N

» If the class intervals are inclusive then we shall convert them into exclusive classes
by setting up new boundaries

212 | Page



Example:
Find LCF

Cl 0-9 10-19 20-29 30-39

Solution:
Less 9.5 19.5 29.5 39.5 49.5
than
claas
boundary
CF 5 20 30 50 60

MCEF: More than cumulative frequency:

* ltis required (alongwith LCF) to plot ogive

* For Class boundaries we shall consider LCB of each class

» The first cumulative frequency is N

» If the class intervals are inclusive then we shall convert them into exclusive classes
by setting up new boundaries

Ex: Find MCF
Cl 0-10 10-20 20-30 30-40
F 5 15 10 20
Solution:
More 0 10 20 30 40
than
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claas
boundary
CF 60 55 40 30 10

Note: The sum of LCF and MCF for a given class boundary is always equal to
N

Methods of data presentation
. Textual (Data in the form of a text)
2. Tabulation (Data arranged in rows &columns)
The best method of data presentation

—

3. Diagramatic (Graphical) Data presentation

— Most attractive method of data presentation

TABULATION

« Tabulation is a systematic arrangement of classified data in rows and columns
of a table.
Advantages of Tabular presentation

« It facilitates comparison between rows and columns

« Complicated data can also be represented using tabulation

« It is a must for diagrammatic representation

+ Without tabulation, statistical analysis of data is not possible

Parts of Tabulation:
There are 4 main parts. Namely

1. Caption: It is the uppermost part of the tabulation which describes the
columns or sub columns

It is also refered as Column heading

2. Box head: It is the entire upper part of the tabulation which include Caption,
columns, Sub Columns and also units of measurement

3. Stubs: It is the left most part of the tabulation which is referred as row
headings

4. Body: It is the main part of the tabulation which consists of information (
numbers) arranged in rows and columns
Footnote: It is the lower most part of the tabulation which gives the source of
information and also any missed out information
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Diagrammatic Presentation of data
It is the representation of statistical data in the form of charts, diagrams and
pictures.
It may be one-dimensional, two dimensional or three dimensional.
The different types of diagrams are

* Line Diagram

+ Bar diagram

* Pie chart

* Histogram

* Frequency Polygon

+ Ogives

* Frequency curves

Line Diagram
* |tis one dimensional

Froduce sales

Bar graph
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Favorite Type of Movie

Comedy Action Romance Drama  SciFi
— Bar graphs are one dimensional

Types of bar graphs
— Horizontal : Used for qualitative data
—Vertical: Used for quantitative data
—Multiple Bar graph: In order to Compare two or more related series

—Divided bar graph:_For comparing various components of a variable and
relating different components to the whole..

Pie chart:

—Also called as circular diagram

—Used to represent family’s monthly budget,
5 year planning of a country etc

—Pie charts are two dimensional

_ X
—Central angle = 5% X 360

Where x is observation
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Histogram
+ ltis also called as area diagram
+ Itis two dimensional
+ Used to measure mode graphically
+ Most commonly used graph for continuous frequency distribution
+ Can be used for classes with equal widths or unequal widths

14

12

=
=

Mo.of shops

10 20 24 3 40 50 60

Profit (in Rs.)
Frequency Polygon:
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* ltis two dimensional

+ Can be obtained from Histogram

* For equal class widths, the area under histogram is same
area under frequency polygon

Examination marks

/ﬁ\.\
1/ \

-20 0 20 40 =11 gl 100

Humber of students
0

R e

Ogives
+ Ogives are cumulative frequency curve
* Ogives are one dimensional
+ Used to measure Median and quartiles
graphically
* The point of intersection of LCF and MCF gives
Median
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100 4
Q0
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T0
il 5
50 4
A0 4
30 4
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Bell Shaped

Mixed

<{<=0ZMY <0ZMCOMAT

CLASS BOUNIDARY

*  Frequency curves are one dimensional

+ Bell shaped ( inverted U shaped) frequency curves are most commonly used
+ Bell shaped frequency curves are used for respresenting profit, height,weight
* Age, marks etc

To find number of classes when the range and Class length (Class width) are
iven

R
Number of Classes = ——9°

Or

Class length

220 | Page



Number of classes = 1+3.322 logN
Where N is total frequency
Note:

* Range = Largest observation — Smallest observation

» If the number of classes is found to be a non integer then we shall round of to
the next immediate integer. l.e if the number of classes is found to be 5.2 then
it must be rounded off to 6.

Worked Examples:

1. The following table relates to the income of 90 persons:

Income in %. 1500-1999 | 2000-2499 2500- 3000-
2999 3499
No. of 13 32 20 25
Persons:
What is the percentage of persons earning more than . 2,5007?
a) 45 b) 50 c) 52 d) 55

Jouurten
No-Dh persons e a¥nt move fhon  2svo
o4 20425 = lJgo

Mokl =o- q{) ?ursons = Qg
Now <cankoge ‘?G_Ysoﬂs eDNAS
? 1 °1° = HS Klor:a
0
= 50

Loy “+HAon 2S00

2. Cost of sugar in a month under the heads raw materials, labour, direct production and
others were 12, 20, 35 and 23 units respectively. What is the difference between the
central angles for the largest and smallest components of the cost of sugar?

a) 72° b) 48° c) 56° d) 920
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3.In 2000, out of total 1,750 workers of a factory, 1,200 were members of a trade union.
The number of women employed was 200 of which 175 did not belong to a trade union. In
2004, there were 1,800 employees belong to a trade union and 50 who did not belong to a
trade union. Of all the employees in 2004, 300 were women of whom only 8 did not belong
to the trade union. On the basis of this information, the ratio of female members of the
trade union in 2000 and 2004 is:

a) 292:25 b) 8:175 c) 175:8 d) 25:292
SoLuvTIo™ - -

e T'-ﬁ,ulv"& to hﬂc{ %\L mﬁrsw

mole members Unionin ook

Ak s wwen  Anokx  Owk 0’% 200 'Jg"n&h' Lrrpdiess \1S
d:d aox Lbdord lo tvede wnion  in 000

ysaron = 200 ~\1§ :E
g% NO-% 3¢m~o~¢ wko\l% 61(;' "\-ru‘b

T4 s olso wen Haotk tn 200k, Out “ZLoo al\e
q_)«fa(.,.tus < J.\'A O} \o,_\w_% A0 ‘t_/y-oAL. Lansen .
- No-g  Fuvale duplayes “:k""\'mda unipn = Doo-= 291 .
=) The -w-a\’u.w-.d To\ld = 28 12932
—

4. Out of 1000 persons, 25 percent were industrial workers and the rest were agricultural
workers. 300 persons enjoyed world cup matches on T.V. 30 percent of the people who
had not watched the world cup matches were industrial workers. What is the number of
agricultural workers who had enjoyed world cup matches on TV?
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d) 260

5. The data given below refers to the marks gained by a group of students:

Marks Below 10 | Below 20 | Below Below Below
30 40 50
No. of 15 38 65 84 100
Students
Then the no. of students getting marks more than 30 would be
a) 50 b) 53 c) 35 d) 62
So\_u:\' 10N —
M;-\:—H—\;r\ b = Bv_lauo kia\y_s\- ) — 2 elowd cawl-r'\ <
= \o0 — &S
= a5
cCx — Ql XX EOU.n_c\uA/G
6. A pie diagram is used to represent the following data:
Source Customs | Excise | Income Wealth
tax tax
Revenue in million 120 180 240 180
rupees:
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The central angles in the pie diagram corresponding to income tax and wealth tax
respectively:

a) (120°, 90°) b) (90°, 120°)

c) (60°, 120°) d) (90°, 60°)

SoLution

S m® = 120 +1@0+t 2 4o + 8O = 12-0
o = 7__32_75.560
C_e.n[;ol Clhalg Coﬁd'for\.é{r\ﬁ 4D T _nGme 1 e
o
. = 260
C_en\ze) ONQ\‘ Cm*df“\&-f\‘a 40 HwaM, Tox = \32_ . ®
=qo0

7. If the class interval is 10 — 14, 15 - 19, 20 — 24, then the first class is:

a) 10— 15 b) 9.5 14.5
c) 10.5-15.5 d)9-15
SoLuvTiond

H—u_ %\n_n c,\od'-s O -\, S-\, 2v-2.K e
L -
Tnclusirse -
ANlowWw Afhe exclusive c lasses Caxe

Q-5— s _ \W-s-\a-S lq-s—-24k-5
o Tae J&:Tg* class e R-S — -5

8. Find the number of observations between 250 and 300 from the following data:

Value more 200 250 | 300 500
than:
No. of 56 38 15 0
observation:
a) 38 b) 23 c) 15 d) None of the

above
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9. From the following data find the number of class intervals if class length is given as 5.
73,72,65,41,54,80,50,46,49,53
a)6 b)5 c¢)7 d)8

SeiLuTIon
{ven class k-.n_i‘\-h =5
R&f\at = BO-HI
= =q
- nNe- u-*:—_qjuss talivwels = ‘Ro.r\_cs-f = 39 =8

tass (g -
~ Ne- % cass wlavvols = @ ( Neacx \dalnvr cl:%i’c Yo 13)

10. The following data relate to the marks of 25 students in statistics

55, 60, 62, 75, 78, 88, 85, 90, 92, 65, 56, 63, 95, 98, 84, 71, 51, 57, 68, 79, 80, 59,
53,77, 79

What are the frequency densities for the class intervals 61-70 and 81-90
a) 04 and04 Db)0.3 and 0.5 c¢)04and0.5 d)none of these
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11. In a study about male and female students of commerce and science
departments of a college in 5 years, the following data were obtained

1995 2000
70% male students 75% male students
65% read commerce 40% read science
20% of female students read science 50% of male students read
commerce
3000 total number of students 3600 total number of students

After combining 1995 and 2000 , if x represents the ratio of female commerce students to
female science students and y represents the ratio of male commerce students to male
science students, then

a) x=y b)x>y c)x<y d) none of these
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12. The number of accidents for seven days in a locality are given below

No of accidents: 0 1 2 3 4 5 6

Frequency 15 19 22 31 9 3 2

What is the number of cases where 3 or more than 3 accidents occurred?
a) 45 b)14 c¢)34 d) none of these

Solution:
Frequecny of 3 or more accidents = 31+9+3+2 = 45

Note: Descriptive statistics: It will focus on all the observations of the data.
For example the average salary of workers is descriptive as we need to know
the salary of each worker.

Inferential statistics: It helps in making inference about population based on
samples. Using the information about the small sample one can generalize for
the large sample.

Practice questions:
1. Data collected on religion from the census reports are:
a) Primary data b)secondary data  c¢) sample data d)aorb
2. The chart that uses logarithm of variable is known as
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a) Ratiochart b) line chart c) multiple line chart d) none of these
3. In collection of data, which of the following are interview methods
a) Personal interview method b) telephonic interview method

c)published data d)aandb

4. For constructing a histogram the class intervals of a frequency distribution must be
of the following type
a) Equal b) Unequal c) Equal or unequal  d) none of these
5. Profits made by XYZ bank in different years refers to
a) An attribute b) A discrete variable c) A continuous variable  d) none of
these
6. The point of intersection of less than ogive curve and more than ogive curve give us:
a) Mean b) mode c) median  d) none of these
7. Frequency density corresponding to the class interval is the ratio of
a) Class frequency to the total frequency
b) Class frequency to the class length
c) Class length to the class frequency
d) Class frequency to the cumulative frequency
8. Mode of presentation of data:

a) Textual presentation b) Tabulation  c) oral presentation d)aandb
9. Mode can be obtained from
a) Frequency polygon b) histogram  ¢) ogive d) all of the above

10. The most appropriate diagram to represent the data relating to the monthly
expenditure on different items by a family is:
a) Histogram b) Pie diagram c) Frequency polygon d) line diagram
11.When the two curves of ogive intersect, the point of intersection provides:
a) First quartile b) second quartile c) Third quartile  d) mode
12.The data obtained by the internet are:
a)primary data  b) secondary data c)bothaandb c) none of these
13.Which of the following is not a two dimensional diagram
a) Square diagram  b)line diagram  c¢) Rectangular diagram  d) pie chart
14.Most extreme values which would ever be included in a class interval are called:
a) Class interval b) class limits c) class boundaries  d) none of these
15.In a study related to the labourers of a factory, the following data were revealed
40% of the total employees are females and 50% of them are married. 50 female
workers are not the members of trade union. Compared to this, out of 1200 male
workers 1000 are members of trade union. 60% of the male employees are married.
100 male workers are unmarried non members. The unmarried non member
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employees are 120. On the basis of this information, the ratio of married female non
members to the married male non members is
a) 3:10 b)4:5 «¢)3:8 d)none of these
16.The less than ogive is a
a) U shaped curve b) J- shaped curve c) S- shaped curve d) Bell shaped curve

17.The central angle corresponding to the largest observation given is,

150, 200, 180, 170, 20
a) 100° b)200° c¢)120° d)none of these

18.From the following data find the number of class intervals if class length is given as
5.

73,72,65,41,54,80,50,46,49,53,90,65
a) 6 b)5 c)7 d)none

19.The best method of presentation of data is

a) Textual b) tabular c)diagrammatic  d) none of these
20.Most commonly used frequency curve is
a) Db)inverted J shaped c) bell shaped d) U shaped

21.The following data relate to the marks of 25 students in statistics

55, 60, 62, 75, 78, 88, 85, 90, 92, 65, 56, 63, 95, 98, 84, 71, 51, 57, 68, 79, 80, 59,
53,77,79

What are the frequency densities for the class intervals 51-60 and 71-80

a) 0.6 and0.7 b)0.3 and 0.5 c¢)0.4and0.5 d)none of these

22.The number of accidents for seven days in a locality are given below
No of accidents: 0 1 2 3 4 5 6

Frequency 15 19 22 31 9 3 2

What is the number of cases where 3 or more than 3 accidents occurred?
a) 45 b)14 c¢)34 d)none of these

23.The following data relate to the incomes of 86 persons

Income in Rs. :500-999 1000-1499 1500-1999 2000-2499
No of persons: 15 28 36 7
What is the percentage of persons earning more than Rs. 1500 ?
a) 50 b)45 «c¢)40 d)60
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24 .Consecutive recatangles in histogram have no space in between
a) True Db)false c)both d)none
25.The amount of non responses is maximum in
a) Mail questionnaire method b) interview method c) observation method d) all
of these
26.In order to compare two or more related series, we consider:
a) Multiple bar chart b) grouped barchart c)aorb d)aandb
27.The lower class boundary is :
a) An upper limit to lower class limit b) a lower limit to lower class limit

c)bothaand b d) none of these
28.Some important sources of secondary data are:
a) International and government sources b) international and primary
sources
c)private and primary sources d) Government sources

29.1n inclusive classification of data
a) Only LCB s inclusive  b)only UCB is inclusive c)Both LCB and UCB are
inclusive d) none of these
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Sampling Theory

Sampling theory is a branch of statistics that deals with the selection of a subset of
individuals from a larger population to make inferences about the whole population. Let's
break it down with an example:

Imagine you want to know the average height of all students in a school, but measuring
every student's height is impractical and time-consuming. Instead, you decide to use
sampling. Here's how it works:

Define the Population: Your population is all the students in the school.

Choose a Sampling Method: You might use simple random sampling, where each student
has an equal chance of being selected. Alternatively, you could use stratified sampling,
dividing students into groups (strata) based on grade levels, and then randomly selecting
from each stratum.

Select the Sample: Let's say you randomly choose 100 students from the school.

Collect Data from the Sample: Measure the height of the 100 selected students.

Make Inferences: Use the data from the sample to make predictions or inferences about
the entire population's average height.

Sampling theory ensures that the sample you've selected is representative of the
population, reducing the risk of biased results. The larger and more representative the
sample, the more reliable your inferences about the population will be. It's like getting a
taste of the whole pie without having to eat the entire thing!

Criteria for an ideal estimator:

e Unbiasedness
e Consistency

e Efficiency

e Sufficiency

Basic principles of Sample survey
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Law of Large Numbers: This law states that as the size of a sample increases, the estimate
derived from that sample will converge to the true population parameter. In other words,
larger samples tend to provide more accurate representations of the population.

Principle of Inertia (Nonresponse Bias): This principle emphasizes the importance of
minimizing nonresponse bias. Nonresponse occurs when selected individuals in the sample
do not participate in the survey. The principle of inertia suggests that nonresponse can
introduce bias, and efforts should be made to encourage participation to ensure a
representative sample.

Principle of Optimization (Efficiency): This principle involves finding the balance between
sample size and the resources (time, cost, etc.) required for the survey. It aims to optimize
the survey process by choosing a sample size that provides sufficient precision without
unnecessary costs.

Principle of Validity (Validity): Validity refers to the extent to which a survey accurately
measures what it intends to measure. The principle of validity emphasizes the importance
of designing survey questions and methodologies that truly capture the concepts or
characteristics of interest in the population.

Comparison between Sample survey and Complete enumeration

Definition:

e Sample Survey: In a sample survey, data is collected from a subset or sample of the
entire population, and statistical techniques are applied to make inferences about
the whole population.

e« Complete Enumeration (Census): In a complete enumeration, data is collected
from every individual or unit in the entire population.

Scope:

« Sample Survey: Surveys are often conducted when it's impractical or too costly to
collect data from the entire population. The goal is to generalize findings from the
sample to the larger population.

o Complete Enumeration: A census aims to collect data from every individual in the
population, leaving no one out.

Time and Cost:

o Sample Survey: Generally requires less time and resources compared to a census,
making it a more feasible option in many situations.

o Complete Enumeration: Conducting a census is often time-consuming and can be
costly, especially for large populations.
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. Accuracy:

« Sample Survey: May introduce sampling error, but with proper sampling
techniques, statistical methods can be used to estimate and control this error.

o Complete Enumeration: Has the potential to be more accurate since it includes
every unit in the population. However, it may still involve non-sampling errors due to
issues like nonresponse or data collection errors.

Representativeness:

o Sample Survey: The representativeness of the sample is crucial for generalizing
findings to the entire population. Random sampling methods are often employed to
ensure unbiased representation.

o Complete Enumeration: Ensures complete representation of the population by
including every unit.

Flexibility:

o Sample Survey: Offers flexibility in terms of adjusting sample sizes, targeting
specific subgroups, and accommodating changes in the research design.

o Complete Enumeration: Less flexible due to the necessity to collect data from
everyone in the population.

Applicability:

o Sample Survey: Commonly used in social sciences, market research, and other fields
where insights from a subset of the population can be generalized.

o Complete Enumeration: Essential for official government censuses, where accurate
and detailed information about the entire population is required.

In summary, the choice between a sample survey and complete enumeration depends on

factors such as the research objectives, available resources, time constraints, and the level
of accuracy needed for the study

Errors in sampling survey

Sampling Errors:
« Definition: Sampling errors occur due to the inherent variability that arises when a
sample, rather than the entire population, is surveyed.
o Causes:
« Random Sampling Variability: In simple random sampling, there's a chance
that the selected sample does not perfectly represent the population, leading
to differences between the sample and population characteristics.
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2.

« Systematic Sampling Bias: If there's a pattern or systematic error in the way
the sample is selected, it can lead to biased estimates.

o Control: To minimize sampling errors, researchers can use random sampling
methods, increase the sample size, and employ statistical techniques to quantify and
control for the variability introduced by sampling.

Non-sampling Errors:

o Definition: Non-sampling errors are not related to the act of sampling itself but can
occur at various stages of the survey process.

o Causes:

« Nonresponse Bias: Occurs when selected individuals refuse to participate or
cannot be reached, leading to a potential bias in the survey results.

o Measurement Errors: Result from inaccuracies in the way survey questions
are worded, how respondents interpret questions, or errors made by
interviewers during data collection.

o Processing Errors: Mistakes in data entry, coding, or analysis that can
introduce errors into the final dataset.

o Coverage Errors: Arise from issues related to defining the population or
including/excluding certain groups.

e Control: Non-sampling errors are challenging to eliminate entirely, but researchers
can minimize them through careful survey design, rigorous training of interviewers,
thorough data validation processes, and regular quality control checks.

Total Survey Error (TSE):

o Definition: Total Survey Error is the sum of sampling and non-sampling errors in a
survey.

o Management: Researchers need to be aware of and manage TSE by considering
and addressing all potential sources of error throughout the survey process—from
the design phase to data analysis.

Types of Sampling:

Random Sampling:

o Simple Random Sampling: Every individual in the population has an equal chance
of being selected. This can be done using random number generators or
randomization techniques.

Stratified Random Sampling: The population is divided into subgroups (strata)
based on certain characteristics, and then random samples are taken from each

stratum. This ensures representation from all subgroups.
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It is a sampling technique providing separate estimates for population means for different
segments and also an overall estimate.

2. Non-Random Sampling:

e Convenience Sampling: Individuals are chosen based on their availability and
accessibility. This method is convenient but may lead to biased samples.

e Purposive Sampling: Specific individuals are chosen intentionally based on certain
characteristics. This is useful when researchers want to study a particular subgroup.

e Quota Sampling: Similar to stratified sampling, but the samples are not chosen
randomly. Researchers select individuals based on certain quotas, ensuring
representation from different categories.

3. Systematic Sampling:

o Individuals are selected at regular intervals from a list after a random starting point
has been determined. This method is simple and efficient when a complete list of the
population is available.

4. Cluster Sampling:

e The population is divided into clusters, and then a random sample of clusters is
selected. All individuals within the chosen clusters are included in the study. This
method is useful when it's impractical to sample individuals individually.

5. Snowball Sampling:

e This is a chain-referral sampling method where existing participants refer others for
inclusion in the study. This is often used when the population is difficult to identify
or locate.

6. Multi-Stage Sampling:

e This involves a combination of various sampling methods at different stages. For
example, a researcher might use stratified random sampling to choose clusters and
then use simple random sampling within those clusters.

Each type of sampling has its own strengths and weaknesses, and the choice of method
depends on the research objectives, available resources, and the nature of the population
being studied. Researchers must carefully consider the implications of their chosen
sampling method to ensure the generalizability of their findings to the larger population.
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Important terms associated with Sampling

Sample:

o Definition: A subset of the population selected for a study or analysis.

e Role: The sample is chosen to represent the larger population, and conclusions are
drawn based on observations or measurements within this subset.

e A sample having number of units less than 30 is called a small sample

Parameter:

o Definition: A numerical characteristic of the entire population.

e Role: Parameters are the true, fixed values that describe the population. Examples
include the population mean, standard deviation, or proportion. In most cases, it's
impractical or impossible to measure the parameter for the entire population, so we
estimate it using statistics from a sample.

Statistic:

e Definition: A numerical characteristic of a sample.

e Role: Statistics are calculated based on the data collected from the sample. Common
examples include the sample mean, sample standard deviation, or sample
proportion. These serve as estimators or approximations of the corresponding
population parameters

Population mean

n
i=1 Xi

Where:

w is the population mean,
n is the number of observations in the sample (population size), and

xi represents each individual value in the sample.
Population variance

o2 = 2T w?

Standard Deviation
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Sampling Distribution and Standard Error of a statistic
1. Sampling Distribution:

o Definition: The distribution of a statistic (such as mean, proportion, standard
deviation) calculated from multiple samples of the same size drawn from the same
population.

e Role: It provides a theoretical probability distribution that describes how a statistic
varies over all possible samples of a particular size from a population. Sampling
distributions help us make inferences about the population based on sample data.

o Example: Imagine you repeatedly take random samples of 30 students from a
school and calculate the mean height for each sample. The collection of all these
sample means forms the sampling distribution of the sample mean.

2. Standard Error of a Statistic:

e Definition: A measure of the variability or spread of a statistic's sampling distribution.

e Role: It quantifies the precision of our estimate of the population parameter. A
smaller standard error indicates that the sample statistic is likely to be closer to the
true population parameter.

e Standard deviation of a sampling distribution is known as standard error

SE(for mean) = \% For simple random sampling with replacement
= \% /E for simple random sampling without replacement

Where N is total population
n is sample size

Standard Error for proporation

SE(p) = \/p;q for simple random sampling with replacement

= \/’;E /% for simple random sampling without replacement

N-n . , . , ,
Where ’E is known as finite population correction or

finite population multiplier
It may be ignored as it tends to 1 if the sample size(n) is very large or
population under consideration is infinite when the parameters are unknown,
they may be replaced by the corresponding statistic.
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Worked Examples:
1. A population comprises the following units m,n,o,p,q,r. Draw all possible
samples of size 5 without replacement

Solution:
Given n=5

N=6

Therefore total number of possible samples = 6C5 =6

2.)A population comprises 3 members 1,5,3. Draw all possible samples of size 2.

a) With replacement
b) Without replacement
Find the sampling distribution of sample mean in both cases.

Solution:
Total possible samples of size 2 with replacement =32 =9
SI. No Sample of size 2 with | Sample mean
replacement
1 1,1 1
2 1,5 3
3 1,3 2
4 51 3
5 5,5 5
6 53 4
7 3.1 2
8 3,5 4
9 3,3 3
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Sampling distribution of sample mean

Mean 1 2 3 4 5 Total

P 1/9 2/9 3/9 2/9 1/9 1

ii) Without replacement

Total possible samples= 3C, = 3€;=3

Sl. No Sample of size 2 without Sample mean
replacement

1 1,3 2

2 1,5 3

3 3,5 4

Sample distribution of mean

Mean 2 3 4 Total

P 1/3 1/3 1/3 1

3. Compute the standard deviation of sample mean for the last problem. Obtain the SE
of sample mean and show that they are same for with replacement and without
replacement

Practice questions:

239 |Page



1. Sampling can be described as a statistical procedure
(a) Toinfer about the unknown universe from a knowledge of any sample
(b) Toinfer about the known universe from a knowledge of a sample drawn from it
(c) Toinfer about the unknown universe from a knowledge of a random sample drawn from it
(d) Both (a) and (b).
2. The Law of Statistical Regularity says that

(a) Sample drawn from the population under discussion possesses the
characteristics of the population

(b) Alarge sample drawn at random from the population would posses the
characteristics of the population

(c) Alarge sample drawn at random from the population would possess the
characteristics of the population on an average

(d) An optimum level of efficiency can be attained at a minimum cost.

3. Asample survey is prone to

(a) Samplingerrors (b) Non-sampling errors
(c) Either (a) or (b) (d) Both (a) and (b)
4. population of roses in Salt Lake City is an example of
(a) Afinite population (b) An infinite population
(c) Ahypothetical population (d) An imaginary population.

5.  Statistical decision about an unknown universe is taken on the basis of

(a) Sample observations (b) A sampling frame

(c) Sample survey (d) Complete enumeration

6. Random sampling implies

(a) Haphazard sampling (b) Probability sampling

(c) Systematic sampling (d) Sampling with the same probability for each unit.
7.  Aparameter is a characteristic of

(a) Population (b) Sample

(c) Both (a) and (b) (d) (a) or (b)

8. Astatisticis
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10.

11.

12.

13.

14.

15.

(a) Afunction of sample observations (b) A function of population units
(c) Acharacteristic of a population (d) A part of a population.
9. Sampling Fluctuations may be described as
(a) The variation in the values of a statistic
(b) The variation in the values of a sample
(c) The differences in the values of a parameter
(d) The variation in the values of observations.
The sampling distribution is
(a) The distribution of sample observations
(b) The distribution of random samples
(c) The distribution of a parameter
(d) The probability distribution of a statistic.
Standard error can be described as

(a) The error committed in sampling

(b) The error committed in sample survey

(c) The error committed in estimating a parameter

(d) Standard deviation of a statistic.

A measure of precision obtained by sampling is given by

(a) Standarderror (b) Sampling fluctuation
(c) Sampling distribution (d) Expectation.

As the sample size increases, standard error
(@) Increases (b) Decreases
(c) Remains constant (d) Decreases proportionately.

If from a population with 25 members, a random sample without replacement of 2 members is
taken, the number of all such samples is

()50 (d) 600

A population comprises 5 members. The number of all possible samples of size 2 that can be
drawn from it with replacement is
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16.

17.

18.

19.

20.

21.

22.

23.

Simple random sampling is very effective if

(a) The population is not very large

(b) The population is not much heterogeneous

(c) The population is partitioned into several sections.

(d) Both (a) and (b)

Simple random sampling is

(a) A probabilistic sampling (b) A non- probabilistic sampling
(c) Amixed sampling (d) Both (b) and (c).
According to Neyman'’s allocation, in stratified sampling

(a) Sample size is proportional to the population size

(b) Sample size is proportional to the sample SD

(c) Sample size is proportional to the sample variance

(d) Population size is proportional to the sample variance.

Which sampling provides separate estimates for population means for different
segments and also an over all estimate?

(a) Multistage sampling (b) Stratified sampling

(c) Simple random sampling (d) Systematic sampling

Which sampling adds flexibility to the sampling process?

(a) Simple random sampling (b) Multistage sampling

(c) Stratified sampling (d) Systematic sampling

Which sampling is affected most if the sampling frame contains an undetected periodicity?
(a) Simple random sampling (b) Stratified sampling

(c) Multistage sampling (d) Systematic sampling

Which sampling is subjected to the discretion of the sampler?

(a) Systematic sampling (b) Simple random sampling

(c) Purposive sampling (d) Quota sampling.

If a random sample of size 2 with replacement is taken from the population containing

the units 3,6 and 1, then the samples would be

24.

(@) (3,6),(3,1),(6,1)
(b) (3,3),(6,6),(1,1)
(©) (3,3),(3,6),(3,1),(6,6),(6,3),(6,1),(1,1),(1,3),(1,6)
(d) (1,1),(1,3),(1,6),(6,1),(6,2),(6,3),(6,6),(1,6),(1,1)

If a random sample of size two is taken without replacement from a population
containing the units a,b,c and d then the possible samples are

(a) (a, b),(a, c)(a,d) (b) (a, b),(b, c), (c, d)
(c) (a, b), (b, a), (a,c)lca), (a d), (d,a) (d) (a, b), (a, c), (a, d), (b, c), (b, d), (c,d)



Chapter 14- Measures of central tendency and dispersion

Central Tendency
Central tendency may be defined as
—A single value that represents the whole set of data
or
- A value around which most of the observations get clustered or concentrated
Ex: An IPL team is recognized by high average wins
Ex: Educational institutions are recognized by average marks
obtained by its students

Measures of Central Tendency
* Arithmetic mean (AM)

* Median (M)

+ Partitions
a) Quartile
b) Decile
c)Percentile

* Mode(2)

* Geometric mean (GM)
* Harmonic Mean (HM)

Arithmetic Mean (AM) For Ungrouped data
AM = % = Z—n"

where, Y x = X1+ X2+ X3+ wevvennnans + Xn

n = number of observations
Eg :- Find AM of 5, 10, 15, 25, 35

Solution :-

Note :- AM is rigidly defined as it gives us a single value.

AM of observations having equal spacing

If the observation have equal spacing then

AM = AM of Extreme values

Example ;- Find the AM of 10, 20, 30, 40, 50, 60
Solution :-
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For the given observations there exists an equal spacing of 10.
. AM=AMof 10 & 60

_ 10460
2

=35

Note:
If each observation is added / subtracted / multiplied / divided by a common number k',
then AM also gets added/ Subtracted / multiplied / divided by the same common number
‘K’
Ex:1. The AM of 30 observations is 35. If each Observation is added by 5 then the new AM is
Solution:
K=5
New AM = old AM+K

= 35+5

=40
Ex :- The AM of 30 observations is 60. If each observation is divided by 6, then find the New
AM.
Solution:- K=6, old AM=60 :New AM= (old Am)/K

=(60)/6 =10

Combined AM(X.)

If there are 2 groups with n1, &nz2, as the no of observations respectively & x; & x; as the
respective AM's then,
— _MNyX1+ Ny Xy

¢ ny+ny

Note : This formula Can be extended for any number of groups.
Type1:

Example:
1. There are 2 Groups with 60 & 40 as the respective no. observations 60 & 70 as the
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respective AM's. Find combine

SoruTTond = s
A T
S L A A8
Combind =z O +n, X, - w:u‘\%’:—-‘é’—
kN, i’c = & e
Type2:
Example :-

The AM of 15 observations is 20. If the AM of first 11 of them is 21. Then find the AM of
remaining observations,

SotuTI0N .
C:[‘\w.n % Oy =L, Ty =200 >, =t
s h\':- \\ - :TT\ = 2\ . °
&= (nam) % - = ILES
n'l_—
Example:

The mean weight of 60 students of a class is 65kgs. If the mean weight of 20 of them is 70kgs,
that of another 25 students is 60 kgs, then find the mean weight of remaining students.
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SeluTIonN .

q;‘\rm Q\-\-n:}-nj\ = Go ‘;C: GcS

h[:_')_o e = 10
Ny = 2.5 X, =60 p— QU
n,= IS Lﬂ_uu.m‘v&-\%) A T
- sy S - - G-
5 o (rmaend) o — O -MF. = Gebb_
"

AM for Grouped data

(i) Without shift of origin & change of 'scale’ (without step deviation)

Note :
a) shift of origin means adding or subtracting each observation by a common number

b) Change of scale means multiplying or dividing each observation by a common number

N
where N =) f
Sfx=fixi+faxe+ ... + fn Xn

(i) with shift of origin & change of scale. (With step deviation)
v _ Xfd

%= A+ (EF)xc

Example1

Find AM for following data. data.

Cl: 010 10-20 20-30 30-40 40-50

f: 15 20 25 20 15
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SoiLoiTiond o
N= Z\ = XS

& s 2 < <
e :- ls{_._ Lo s 2o L s
— ZEK = 2B\F = 25
- = ———al’sf— ——
Example2:

Find the value such that AM for the distribution is 4.
X: 2 4 6 8 P
f: 5 10 15 20 25

SOLU'\’:LON

Se=h  ( Gran)
N=gy = s

X = g3k = \D+ hot+ Ao +\eO+ 2S5

™ i -7
W = 200+ 2S?
o -7}
2300 = Zooxra sy
o?S‘? = O
L p=0

Median (M)
For Ungrouped data

— It is the middle most observation , provided the observation are sorted (arranged either in
ascending or descending Order)

— If the number observations (n) is odd then,
M = ("—H)th observation
2

- If‘n’ is even Then,
M = Am of (E)“‘ & (”—”)th Observations.
2 2
Note :-

Median is an appropriate measure of Central tendency for open end classes.
— Like AM, median is also rigidly defined.
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— Median is regarded as a postitional average

Example1
Find the median of 30,20,40, 70, 10,50

SoLviion -
Sovked ghsevvoont =) (0,20 .30, Ho, 59,

N'].__Jion = £ 20 8 HO
= oYW = 935

—_—
——

2.

0

Example2:

Find the value of x such that the median for the distribution
X X X X .

X, =, =, =, =, — is25
3 9°12" 15

CoLutroN -

G’(iw_n edion = 25
A -
ML}—L;OM'\ = By -U:{’ < -

as = S8

[3 -

- 1
S = &=
s5H
29O — (S22

Median for discrete grouped data
N+1

M= (T) th value
Procedure :-

1. Find less than cumulative frequencies (LCF)
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2. Mark cf such that, that cf > (N+1)

2

3. The Corresponding X’ value will be the median

Example1

Find the median for the following frequency distribution
x:1 3 5 7 9

f: 3 5 7 8 2

S(JL_U TI0N s

_m
G
!

xs: L 5 1
leg 02 3 @k 23 s nl

M = N;H)#‘ value = |2t value

- =) :(g
Wk T C] showld (e 1\AS+ meove thoea \% %
WMz S C wolue CO'W'-S?OHA'-NQ 40 C’%)

Example2:

Find the median for the following frequency distribution
x:4 8 12 16 20

f: 3 6 9 12 15
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1.

SotoTTowN -,

e e 2o
.,6-.3 & q \2 \S™

Leg * = . (& @C{’_ s ™

M @ Y vebe = 2T velse

Median for Continuous grouped data

N
M=11+ <2 7 )x c

where |1 = LCB of a median class
1, 2 UCB of Median class
C-> length of the median class = |, - I1

f-> Median class frequency
Note:-

Median class is the class next to the cf.

2. cfisthe Lcf justless thang
Example1
Find median
Cl 0-9 10-19 20-29 30-39 40-49
F 10 30 50 30 10
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(\ maedion class

M’_ Rigs T pasol-

" - - ho-H]
CT*: o-9 to -1 % [ 20-291 20-39

+ 1) Zo 1, 20 o

Leg L0 Qo l2o @ ~

-6
et be o woelue  ucd less +hon i

M-—%Q-&'L {3] ~|a-s+ (Q;:'?) 2 bpE

-
z.

%
Example2:
Find median
Cl: 0-20 20-40 40-60 60-80 80-100
f: 15 20 25 20 15
SoLutton - M\ taedson closs
cT: 6-10 20-Ho (o-6g Go-80 30-100
.b : s 20 L 20 LS
L+ 1S G2 co go q¢) N
%
N = BNE C=-=Go-H0 =20

Mz L+ %‘Cb XxC = ho+@-§-‘b§)>\w :EEJ'
as
b

Mode (Z)
For Ungrouped data

— It is the observation that occurs most number of times.

Ex1:- Find mode for the observations 10, 20, 30, 40, 50

Solution: Since no observation is repeated. Therefore mode is not defined for this data
Ex2 : Find mode for the observations 10, 20, 10, 20, 30

Solution: Mode: 10 and 20

Ex 3: Find the mode for the observations
10, 20, 10, 20, 10
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Solution: Mode: 10

Mode for grouped data

Z=l,+ xC

(2f1 fo— fz)

where,

[+ > LCB of modal class

C - modal class length
C=l2-h

1, 2 UCB of modal class
f1=> frequency of the modal class (highest frequency)

fo >frequency of pre modal class
f2 = frequency of post modal class.

Example1
Find the mode of the distribution
Cl 0-9 10-19 20-29 30-39
F 10 20 40 15
/
SoluTIoON - 3 L
Cc1l- o-a \o-a '10-29' 20-3%
k=0 . e c= t-L-v_es—\qS
'tu '% v %'-\—
- 19:5 4/ Lo -20 x L0
Mode () = L . 1 J‘{;.f_b % C ) o j
Zh = 2%2-94
Example2:
Cl 0-20 20-40 40-60 60-80
F 10 50 20 5
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SetvttonN -
CT:® 0-20  20-Hg Lo-60 60-®0

.h— . 10 L S 2_\? o
%" %1 %1- c_=-(=tHo-20 -:.3,2

- —lo (@)
Mo ALC 'Z.) = /L\+ i\_ %D w Rz = 20 *@bxzaito 20 e
5

Lk\— ]Go_
= 3\ ko

Relationship between mean, Median & mode

a) For symmetrical distribution
Mean= median= Mode

b) For positively skewed (skewed right) distribution
Mean> median > mode

c) For negatively skewed (skewed left) distribution
mode > median> mean

d) For moderately skewed distribution
Mean-mode = 3(mean-Median)
Or
Mode = 3 median-2 Mean

Example1
For moderately skewed distribution the difference between mean & mode is 75. Find the

difference between mean & median.

SoLuTTond -

iven Meon— ode = 15 To ,%(nd esn - Medion
k- T Meon— vmode = 2 ( Mepn- med.en )
s = 3 C Meon — paeslion)
a Meon — Median = 25
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Example2:

For a moderately skewed distribution if mean = 6, median= 8 then find mode

SOL.UTLOt\\ ..
Gt(utn TV\(M‘:G, Mcetan =8 “To %.ﬂql WJ;

O kT -ko« o ™o cl:_ra&-:.(,a g\a_uoLA ol.CSCrI Eton
Mode = 2 pedion — 2 _pean

= 3(e) — 2(6)
= 2K -\
= ¢ B

———

Note:-

— AM gets affected by extreme values & also by sampling fluctuations.
- Median is not affected by extreme values & sample fluctuation.

- Mode may or may not get affected due to extreme values.

Note:-

- The sum of the deviations taken from AM is zero.
ie.Y(x—x)=0

- The sum of absolute deviations is minimum when taken from Median.

i.e) |x- M| is minimum

Partitions
- These are the values dividing the given set of observations into number of equal parts.
Types of partitions
a) Quartiles
—>These are the values dividing the given set of observations into 4 equal parts.

->Number of partition points = 3

254 | Page



b) Deciles
—>These are the values dividing the given set of observations into 10 equal parts.

—~>Number of partition points =9

c) Percentiles

—>These are the values dividing the given set of observations into 100 equal parts.
—->Number of partition points =99

For Ungrouped data

Qi = [ﬁ (n+ 1)]th value , Di= [;—O (n+ 1)]th value , Pi= [Hlo (n+ 1)]th value
where , n is number of observations
where Q1> lower quartile

Qs - upper quartile

Q, 2>Median

For discrete grouped data

Qi= [ﬁ (N + 1)]th value ,Di= [1—10 (N + 1)]th value ,Pi= [Flo (N + 1)]th value
where N =) f

For Continuous grouped data:-

iN
4fcfGC, Di=|1+l—10 CleC ; Pi=|1+l—100 CleC

Q=h+

iN iN iN
Where7>cf, 1—0>Cf , E>Cf

Partition class is a class next to cf.

f — The frequency of Partition class.
l1,- LCB of Partition class

l2,> UCB of Partition class

C=la-h

Example1
1. Find Q1 and Ds for 15, 25, 35, 65, 55, 40
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SoLuT ToN
iven Obsevvotions = 1525, 5, 65, £5.R0 @=9

¢ - KO0, S5, 65
Ob seyvodons i Q ovdu =) (S L5, 3S, s

Q = & Cn-HB volue {‘_’ & E(M—g veluwe
l ®, Lia % H\
= (e+1) value =15 " yalee
q‘ ch }z l%vviw. + 0-15 C-,,"“ U'OJM-t—'.r_,“- Uo.(vJ-J
= IS+ 0:15 ((18-15) = 22-S

Dg < I}%{; Cn—i—l)_) " yolue E.E ™ yalue

S5 4 6-4(65-55) = G\
Example2:
Find P30
X 2 4 6 8 10
f 3 2 7 8 3
SolurtTonl %o
Given x: = k @ 8 o
$: 3 2 1 g 13
leg: 3 5 3 20 @Pon
+ °“ . " o
o = [3a (na0)] ol (- ®me=lo (mﬂ - }
(v]w) a0
= "]. ;_'n‘ vm\u«r_
= e
Example3
Find Qa.
Cl 0-10 10-20 20-30 30-40 40-50
F 5 10 20 15 10
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SoLuTrort .- Yy P
G[t'kﬂ.l'\ c.I: O-\0 t0-20 205-30 1 i il i
oo e < to 20 @'t 1o
Le ¥ W G8 == 82w
% = i
™, '%O" 8, = A nN= 3 *x 60 = —
oY i
N_o..: Q‘% s bhowla e * I_Qﬁ Jus+ LesS A{on s
Le Q*— g 35—
s % ?mr\Ht‘\‘or\ clo-ss <& 9 0—ho, c =L -4L = ho-30=\0
Nowo Qﬁ = { .+ C\‘E_cb xC = 30+ MLs—25\x\0 = Be-ELC
1__ s

Note :- Median in terms of partitions:

> M=Q =22

Geometric Mean (GM)

It is an appropriate measure of central tendency when the observations are in terms of percentages
or ratios.

If x & y are 2 variables then
*+ GM(xy) = GM of x x GM of y
*  GM(x/y) = (GM of x )/(GM of y)

The logarithm of GM of given set of observation is the Arithmetic mean of the logarithm of those
observation.

Log (GM) =~ Y logx

GM For Un grouped data

GM = (X1 X X2 X X3 X ........ X Xn)'/n
Or

(GM)"= (X1 x X2 X X3 X ........ X Xn)

where

n - no of observations.

Note :-

Finding n'" root other than square root is not possible in simple calculators. So
students are advised to use option hitting method to solve the questions on GM.
(option)" = product of observations

Example1
Find the GM of 8, 10 & 12
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a)9.8648 b) 10.8648 c)11.8648  d) none

30\_\)‘&0‘\1 .~ %, 0, \ 2 - (\:3 | .
\De %\—\o\\ So\ve -'Eut‘n Q uesi~ons U-Sﬂ'k‘h epkion \mu\mﬁ
d. .
?1:% LOY\"‘D"{\ v ? ~oducd ‘CY:% obsenvasions
3 e —  $x\0 X\
opxon OL\ -

(a-sCug) = AC°

; cx OwnsS\NeY-
- QY&"m o- & Hwm Covic "

Example2:
Find GM of 10,15,20,25

a) 15.5487 b) 16.5487 c) 14.5487 d) 17.5487

= 25
C P 10. \S, 20,

CO‘TE\'on')ﬂ: ?’roc‘\xca ‘0% O};Scivo.f\'l'on_s
H

(o9xion &)% — \O=®\S x10 xX25
- = = T[soeo
(\G’ s—-‘H: RAK -, 15,0 0Q QQ,? W q’u—o-\ )

. ca O S VIeY
e 6\?*“'% b T A e

GM of any two observationa & b
GM = (a x b)"?2
GM =+ab
Ex:- Find the GM of 20 & 40
Solution :-

Gm =+ab

=20x40 =28.28

GM for grouped data
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1
GM = (X, . X, 2. X, ... X, W

Example1
Find GM of
x:1 2 3
f:1 2 3
a) 1.1822 b) 2.1822 c) 3.1822 c) 4.1822
SoLuTIon *
T No-\va4ez ¢
Q‘M ()Fh:': l 9. } —
N {J( ‘(Tq, %3
oK1 C@Pk‘ton) = My By KL Mo
. G
U;Su\tz& oPlc\‘or\Qox = @_.\81')_) = L( Xeﬁ'ﬁg}
107.43 = lo%
&F\ofei a{w(
o~ Opkion LY & ke Coweck oansuver.
Example2:
Find GM
x:2 4 8
f:1 2 3

a) 4.0396  b)5.0396  ¢)3.0396  d)6.0396

CoLution! -
Gywan @*: L H 3

,5. \ - B 2 ~N =G
q . ~ bt i
D'K-\ QO()%LO(\) - > O K‘-‘i Kxf} B
G
ngmat opLion CY) =) (5-03‘ﬁ63 — ixt—\",& 33
le 382.3s = Ve A0
S, g

O o Gy & 4he  Covreck O SWer.

Harmonic mean(HM)
» ltis the reciprocal of the AM of reciprocals of the given set of Observations.
* ltis also regarded as the ratio average

For Ungrouped data
HM = —~

2(;)

Where

n—-> no of observations
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For Grouped data

HM = X
x(Z)
Where, N=3 f
A\ _h f2 fn
z:(;) = ;;'F ;;'f"'"."..ﬁ';;
Combined HM
Combined HM = 772
Hq1 H»

Where, n; & n,2> no. of observations
H1 & H2 & Harmonic means
HM of any two observations

n 2 2ab
Hl\/|=_1 = = =
Z; + a+b

T 1
a b

Note :- The above formula is used to find average speed for equal distances to be travelled.
Example1:
Find HM of 5,6 ,9,12

SOLUT iTopnd

GL‘V‘L"‘- 0% seyuokons S.6.a,lo
|55 e Hn= = H = ijﬂ T
] 4= s . —_—
s &) :—*G‘fﬁ(*’l,__ o560
Example2:

Find HM.
x:3 6 9 12 15
f:68 4 3 4
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SOI__U TToN

G\iwk/ﬁ_ B o - <

Q L2 £
¥ € ¥ & = NH
N:‘i%:‘lg b = N - 25
Ctgrhad +Y
ey PR
= 29
L. 294y
HMM = g.gy

Example3:

There are 2 groups having 15 & 35 Observations, respectively.with 45 & 105 as the
respective HM's. Find the combined HM.

Sorution
G\;M N, =S n, =35
Bozhs W - tloS
Wkt Combindd Hnme  n<n, = 543 _ So
S Ve s 35 0-33%3+ 0:3323
& H, s  los
P ' IE
0.6k —

Example4:

An aeroplane flies from Chennai to Bangalore at 400 kmph & returns from Bangalore to
Chennai at 500 kmph find the average speed of the journey

So LT o -
G

@ = hoo kmph b= Soo kmrh

P\vv\;uaa \S?uc(: 9;?:& = 2XlL4oox SO0 = Hoo0o0O - |,

Hk-ky kmph
oo+ s0p Qoo —

Relationship between AM, GM and HM

- If the observations are Positive and equal, then

AM = GM = HM
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- If the observations are Positive and distinct, then
AM>GM>HM
- For any two observations a & b , GM is the GM of AM and HM

i.e GM =+vAM x HM

-> AM GM & HM Possess mathematical Properties ( As their combined measures are defined)
- Weighted AM

Weighted AM = %
Where, w is weight
Similarly

Weighted HM = 2%

()

and
weighted GM = Antilog (%)
Note:

If x & y are 2 variables related as ax + by + ¢ = 0 & given Central tendency of x.
Then to find central tendency of y,
replace x & y (in the equation ax + by + c =0) by C.T of x & CT of y.

Example1:
x & y are related as 3x —2y-10=0 & AM of x is 15. Find AM of y.
Seutiont ‘-
GIL\NLV\ Dx-24 -lo=o . A % 1= \S
QA —\p ':'l‘a
g ‘a: YA -to
Now ( " N b
(0]
'{'——P ole x_ l,a EB'L & ‘-é \Q Fraa K‘b
A %a: a6y o) —\o = 90s)-lo = \q.5
> I b T
Example2:

If the mode of x is 8, then find the mode of (4x — 5)
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= ThHo g
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Dispersion:

+ An amount of deviation in the observations from the measure of central tendency is referred to

as dispersion

+ Central tendency measures are said to be first order measures , whereas Dispersion

measures are said to be 2" order measures

Measures of Dispersion
There are 2 types of measures. Namely

a)Absolute measures b) Relative measures

Note :-

Absolute measures are dependent on unit of variables where as relative measures are

unit independent

Range:
Both for ungrouped and grouped data

Range =L -S
Where, L is largest observation
S is the smallest observation

Coefficient of Range = ( 5 ) x 100
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1) Coefficient of Range.

2) coefficient of MD

3) coefficient of variation (cv)
4) Coefficient of QD



Example1:
Find the range and its coefficient for the observations 10, 20, 30,40, 50, 60, 70, 80,

100, 120
SO\,UTT/OM :
Qiun obser vatons to, 10,%0, 40 S0 Go 70,80 (oo 120
L(lu&a_w obseYvohon (L) =(20
Seallest Obser vokon () = O
R = L-%< (w-to = Lo

RS

(\‘0(,3 Coe,k%\‘ g b‘k 'Yom.%t Zz L—§& = %0

L+s

=~ LD «x\o0

e

(30
2 BilBA

—

Mean Deviation (MD)

For ungrouped data:
2 x-x|

MD about mean =

MD about Median = w

X |x—A|
n

MD about Assumed mean (A) =

Where ,
n is no. of observations
For grouped (both for discrete & Continuous)

MD about X = Z—”;_f'
- MD about M = W

MD about A = W (A is assumed mean)

MD about x

Coefficient of MD aboutx= x 100

MD about A

Coefficient of MD about A =
Coefficient of MD about M =

x 100

MD about M
——x 100

Example1:
what is the value of mean deviation about mean for the numbers4 ,5,6,8, 3
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a) 5.2 b)7.2 C)1.44 d) 2.23

SOLUTEOM o

wen obsesvations k., s, G, 8 32 . @

Reg et Maon deviokon obout meon = 2 (x-%|

wz It s 2 - g h
A1 <
.. MO Obeut ¢ = S x|l - |o40.21+0.8+2- 8422
m 5
S N T
Example2:
what is the value Mean deviation about median for the numbers
4,9, 11, 14, 37
a) 11 b) 8.5 c)7.6 d) 7.45
QO LOUTIon &
Gl;v\m obLevuohons H.q W iy, 37 : @
MEA&CL() = (1
MDD obow  Wedian = G lx-ml = 9 po 4342t
) <
:}i
<
= .6

Example3:

Find MD about M for the data given
X:2 4 6 8 10
f:5 3 8 4 5

265 | Page



SovuTTow

G{\\/\Qﬂ - L —

[

¥ S 3

L_Lb il =3

N~ Q\x_ﬂf“ ek
D

L

@ = lo
& . s

©, > o

ShL, = ‘?:-4-% Ua\ne

= G
~Now> ™MD oboud A = = X (=Y

b e |
= .lo-l—c;—(—g_.(—z.o

2 s
= 2.I1c

Standard deviation (SD)

—The reference central tendency measure for SD is AM.
— SD is the best measure of dispersion

For Ungrouped data

_|Zx? _
sb= |22 (92

Where x= ix
n
_ [Za-®)?
SD =

n
S.D for grouped data

where X = L
N

SD - Zf(x_f)z

Example1:
Find SDof2,4,6,8, 10, 12

266 | Page



QLU TToN *

Qﬁd{r\ O\oswvw\{ons ‘)_,H,e,a,\o,k?, . ®=b
Qp: [S(x-3) = [agxqriaxaesd
m G
SO = "5kl
—_—

Example2:

Find S.D of

Cl: 0-10 10-20 20-30 30-40 40-50
f: 10 20 30 20 10

Sovruvitont -
O6-t0 \o-20 20-50 20-40 o-50

Gl\\NLf\ C,S;;; .- “ o e Eifes e
=a = - = 232Se, =1%g
- - 2_% Ao
S F Wﬁ = &’ja’/'
- (LS K
—_—
Properties of S.D
SDofany2no’'sa&b
SDofa&b= “2;”| =@

S.D remain unaltered on shift of origin but changes with change of scale
(Shift of origin -> Adding or subtracting each observation by the same number
change of scale -> Multiplying or dividing each observation by same number.

SD of Ist ‘n’ natural number [SD of n Consecutive natural nos]

n2-1
12

SD of first ‘n’ natural number =

variance
variance = (SD)?

2
_ | [Be=02| _ a-®)?
a n B n
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Coefficient of Variation (CV)
- It is a statistical tool used to test the consistency of the data
- Lesser the CV, greater will be the consistency and vice versa.

cv=% x 100

Example1:
Find the SD

Given, CV =45% & AM = 100.

SoLutToN ¢
C’;lxu-_r\ Oy =S 7 Aw = loo
Lo.x -1 Ny =— $© x\oo
Py
hs — So =20
Qs

Example2:

Find CV if Variance is 36 and AM =10

SO\_\)T Town ¢

C’;\\\Nb(\ o<onte = 2b
M\:’\/P
B Py

= G HEND

p—

Lo

=) SD = (| vasuont :E_D__

Combined SD

If there are 2 group with n; & n, as the respective number of Observations, x;& x; as the
respective Am’s & S1 & S2 as the respective SD’s then

. N1S1 2+ Ny5Sp 24n4dq 2+n,d, 2
ComblnedSD=\/11 2 11 22
n1+n2

where ,
di? = (X7 — ;)2
d2? = (07 — % )?

X - Combined mean

— _nlx_1+ Ny X3
Xe =—7—"—
ny +ny

Example1:
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If two sample of sizes 35 & 25 have means as 50 & 60 & SD’s as 3&4 respective then find the

Combined SD.
SousT Lo
G,\\/\Lﬁ N =BS5S =15 i =58 oo
Q‘:S S.a/: =
. o w = S -t
& (\\»\—ﬁ» =2
— > e - — iIg.-0 2
I=im. 25 = twac ar- & -39
~o D Covrloined s.D= PSS AN, A Ny, 3
Rt Y i .5 s W i
N, <o
= A iD= = G_f__o’_’_‘/__
G o
Example2:

The mean marks of 30 boys and 40 girls are 70 and 80 respectively. Their respective SD’s are
5 and 6. Find the combined SD.

SotuTion ¢
o g X < 85, $.-6
- il (0] 7
G\k\}tn N30 M=HO .  X=10 % go S, "
e
L(\\)mv R .

(}'\L: (‘I\—')—LCB = 22.¢ a,”« L,/"rxc_\) ':\8I-\
-
COrn\pane_e\ Sp= r\\shnmg;—\—n\dt«f\«ﬁ\w
WA, YRR T Y

ﬂ‘—k(\q/
= 230k = "T-HE
10 =

Quartile Deviation (QD)
- It is an appropriate measure of dispersion for open end classification.

9 QD = Q3;Q1
- Q3 — Q,is called as the inter quartile range
Q3—0;

L QD is called as the semi inter quartile range.

Coefficient of QD = £-% x 100
Q3+0Q1
OR
Coefficient of QD = % x 100
Where M - Median.

Example1:
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Find QD for the following data
x:1 2 3 4 5
f:6 8 5 6 4

SO(_Q’\ g 3T B

(ST s
: i > =
Gonn 31 L B 2 T
g ™

e G
Sy c%
Q\ = E%;C(\\—\-\) ' woluve = 1. S’Rﬂ . - C—k: -
s -~ Q\f: 3__
"‘c\' — i —
Q}}: @CN*\a wvoluae. = 3_.3_-5“’1  olue = C’kh 2 <
~
-~ Q\&-:L_( L
= _— e —2 =
™o 6\/9 S =

9~
Relationship between SD, MD, & QD for Normal or symmetrical distribution
2SD=2.5 MD = 3QD

Note: SD > MD > QD

If x & y are 2 variable related as ax + by + ¢ =0, with dispersion of x given then,

Dispersion of y= |%| x dispersion of x
Ex1:- If x & y are related as 5x + 4y + 10 =0, & MD of x is 15. Find MD of y.

AR
Glivm NOD X ’:\g s S +HL6+\O =0
78 D’—._-s)\;uo;%o%w S“:-’:g: \g-g\x &;SFQ45<M 6\“ oL
7= ™MD G\Bgd—_ 5 x ™D 5\L

5
- £ %\S
doy

= 1<
N\DG\'-G 1S

pr———

Ex2 :- If the variance_of x is 25. Then find the variance of (2x +10)
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So\_,uT e i o B S et

G\Z\;m JOoSNLOon Ce U—b 9q2 = 25
Lo & = (2~ o)
\_& o Sp—Xl B2 %
I < \/ Oriovn e b\ QO~0L¥§9> = G ath)
e \JORL O\ Ce ?\QLTL—\—[OB = on .@s?
= \’2‘9‘
=

Practice questions:

1.For open-end classification, which of the following is the best measure of central
tendency?

a. AM b)GM  c¢) Median d) Mode
2. The difference between maximum and minimum value of the data is known as :

a) Range b) Size c) Width d) Class

3 If the range of a set of values is 65 and maximum value in the set is 83, then the minimum
value in the set is

a) 74 b) 9 c) 18 d) None of these
4.1f G.M =5 and A.M = 7.5 then the two numbers are__
a) 10,5 b) 11,4 c) 13.09, 1.91 d) 12,3

5. Which of the following statement is true?

a.Median is based on all observations
b.The Mode is the mid value

c.The Median is the 2" Quartile
d.The Mode is the 5t decline

6. If for a normal distribution Q1= 54.52 and Q3 = 78.86, then the median of the
distribution is

(@12.17 (b)66.69 (c)39.43 (d) None of these
7. If the mean of data is 55.6 and the mode is 46, then the median is
a.504 b)40.7 c)524 d) None
8.GMof 8,4, 2is
a4 b)2 c)8 d) None
9. & __ are called ratio averages

a)HM&GM b)HM &AM c)AM&G.M d)None
10. When the mean is 3.57 and mode is 2.13, then the value of median is

(@) 3.09 (b) 5.01 (c) 5.01 (d) none of these.
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11. Which of the following is positional average?
a)Median (b) GM  (c) HM (d) AM
12. Which one of the following is not a central tendency?

a)Mean Deviation (b) Arithmetic mean (c) Median (d)Mode
13. The means of 20 items of a data is 5 and if each item is multiplied by 3, then the new mean will
be

@ 20 ()5 (c)15 (d) 10
14.

i(:\:—i} =7

a) 1 b) 0 c) -1 d) None of these

15. The mean of four observations is 10 and when a constant a is added to each observation,
the mean becomes 13. The value of a is

a. 2 b) -3 c)3 d) None of these

16. A Random variables X follows uniform distribution in the interval [-3, 7]. Then the mean of
distribution is

a)2 b) 4 c)5 d) 6
17. The median of the data 5, 6, 7, 7, 8, 9, 10, 11, 11, 12, 15, 18, 18 and 19is

@ 10 (b) 10.5 (c) 1.5 (d) 11

18. If the standard deviation for the marks obtained by a student in monthly test is 36, then
the variance is

(a) 36 (b) 6 (c) 1296 (d) None of the above

19. If the values of all observations are equal then the Standard Deviation of the given
observations is

a.0 b)2 c) 1 d) None of these
20. If variance= 100 and coefficient of variation = 20% then AM is
(@) 60 (b)70 (c) 80 (d) 50
21. The mean and coefficient of variance is 20 and 80 find the value of variance
(a) 16 (b) 256 (c) 36 (d) none

22. If the mean of frequency distribution is 100 and coefficient of variation is 45% then
standard deviation is.

a. 45  (b)0.45 (c) 4.5 (d) 450
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23. Which of the following measures of dispersion is used for finding consistency between the
series?

a. QD b)S.D c) Coefficient of variation d) none

24. The sum of mean and SD of a series is a+b, if we add 2 to each observation of the
series then the sum of mean and SD is

(@) a+b+2 (b) 6+a+b (c) 4+a—b (d)a+b+4

25. The standard deviation for the set of numbers 1, 4,5,7,8, is 2.45 nearly. If 10 is added
to each number then new standard deviation is

(@) 24.45 (b) 12.45 (c) 2.45 (d) 0.245

26. If every observation is increased by 5 then:
a. SDincrease by 5 (b) MD increased by 5
(c) QD increases by 5 (d) none affected

27. The Standard deviation is independent of change of

a. Origin b) Scale c) Both d) none
28. Range of values 4, 3, 1,6,7, 10, 8is

a)9 b) 7 c)6 d) None
29.QDis

a.2/3S.D b)4/5S.D c)5/6 S.D d)None
30. What will be the probable value of mean deviation? when Q 3 =40 and Q1 =15

a) 17.50 b) 18.75 c) 15.00 d) None of the above

31. In normal distribution the relation between Q.D, S.D is
a)Q.D>S.D b)Q.D<S.Dc)Q.D=S.Dd)None
32. Measures of central tendency for a given set of observations measures
(a) The scatterness of the observations (b) The central location of the observations

(c) Both (a) and (b) (d) None of these.
33. the most commonly used measure of central tendency is

(a) AM (b) Median (c) Mode (d) Both GM and HM.
34. Which measure(s) of central tendency is (are) considered for finding the average rates?

(a) AM (b) GM (c) HM (d) Both (b) and (c)
35. The measure of central tendency which is most affected by extreme observations is—
(a) Mean (b) Median (c) Geometric mean (d) Mode

36. Which of the following averages would be more suitable for ascertaining average size of shoes—
(a) Arithmetic mean (b) Mode (c) Geometric mean (d) Median
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Chapter 15-Probability

— It is a chance of occurance of an event.

If ‘A’ is an event then the probability of occurance of A is given by

P(A) = n(4)

n(s)
Where n(A) is number of favourable outcomes
n(S) is total number of possible outcomes
Initially probability was a branch of mathematics

Classification of probability

Probability is broadly classified into

a) Subjective probability:

Is is based on one’s experience and observation

b) Objective probability:

It is based on mathematical facts
Note:
—Probability of an event lies between 0 and 1 (both inclusive)

—If the probability of an event is equal to 0. Then it is said to be impossible or improbable
event.

—If the probability of an event is equal to 1. Then it is said to be a sure event.

—If the probability of an event lies between 0 and 1 then it is said to be a possible or probable
event.

—The sum of the probabilities of occurance of an event and non occurance of the same event
is equal to 1.

i.e. P(A) + P(A’) =1

Where A’ is non occurance of an event A.

—An event which can produce only one outcome is said to be a simple event
Ex: Getting a number 2 on tossing a die once, where the outcome is only 2

—An event which can produce more than one outcomes is said to be a composite or
compound event. Ex: getting number multiple of 2 on tossing of a coin , where the outcomes
are 2,4,6
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Sample Space (S):

It is a set of all possible outcomes

Sample space for tossing of a coin

— When a coin is tossed once
S={H, T}

n(S) =2

— When a coin is tossed twice

S ={HH, HT, TH, TT}

n(S) =4

— When a coin is tossed thrice

S ={ HHH, HHT, HTH, THH, TTH, THT, HTT, TTT}
n(S)=8

Note: n(S) = 2" for tossing of a coin
n is no. of tosses

Note:

The probability of getting head and tail alternatively on tossing a coin ‘n’ times is

2
2n

Example:

Find the probalility of getting head and tail alternatively on tossing a coin 6 times

Sample space for tossing/rolling of a die (dice)

a) When tossed once
S={1,2,3,4,5,6}
n(S) =6

b) When tossed twice

S={(11),(1,2),(1,3),(1,4),(1,5), (1,6)
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(B1) ) oo, (3,6)
B1) ) oo (4,6)
(B1)y +oveeeeeeeeeee e, (5,6)
(6,1, -+ (6,6) }

n(S) = 36

When a die is rolled twice ( 2 dice rolled simultaneously

2 1 1/36

3 2 2/36 = 1/18
4 3 3/36 =1/12
5 4 4/36 = 1/9
6 5 5/36

7 6 6/36 = 1/6
8 5 5/36

9 4 4/36

10 3 3/36

11 2 2/36

12 1 1/36

Note: n(s) =6" for tossing a die

Where n is number of tosses
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Sample space for deck of cards

Total number of cards = 52

a)Red (26)

i)Hearts (13)

ii)Diamonds (13)

a)Black (26)

i)Spades (13)

ii)Clubs(13)

Each suit of 13 cards consists of :

Number cards =9 ( 2-10)

King =1
Queen =1
Jack =1
Ace =1

No of face cards:

King, queen and jack are face cards.
Therefore the number of face cards = 4+4+4 = 12

Simple Problems on Tossing of a coin, Tossing of dice and Deck of cards

Example1:

A Coin is tossed twice what is the probability that atmost 1 head occurs.

‘SOLUTl(?_(i"' éi{HH,HT,TH,TT}
N =2 =k
A5 Hrhmost o =) {hheod oy wnove lheads
@ A — \hwd ov + heod

W = 2 o+ 2
[',' asS Hrerw o 2., one hu)LcL Copes &j ( one %l.osfl COLSQ)
PCﬂ) -~ Y\Ch) -
") n
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Example2:

A coin is tossed thrice. What is the probability that exactly 2 heads occur

Qol_\nlo;\[ :
% Coin s 40ssed  Ahwee
S= Sl W W, BRT, wTw, T, THRT, TTh, WIT, TTTY

N = §
A 5 ¢aock 2 lheads
A - (A Hhete e 3 dwo \head QO‘P‘@)
e P = 3
S
Example3:

A Coin is tossed thrice what is the probability that at least 1 head occuss.

QoLuT o -
N < L= ¢ E 'Re‘%d» to the @amP\L § poce a Bxomple .),)
A-  Atleaw |\ heod 2 | head o move lneodg
A = |hewd or 2 heads ov 2 eads
N = B4+34y =

il sl X
3

Example4:

Two dice are tossed simultaneously, Find the probability of getting a doublet.

QOLUTlo(\lf—

rTUOO CQ\'CQ— CAe +O[>1SLA g'\,«r\\_.v_\.(—(1"\9.0g_u°

y 1
N = 6 = %

Ao Douklk =) {0 G0 2. ). E5).6.6)]

N =6
.- \3%) = \OR) = & ~ ..
nce) 36 i
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Example5:

Two dice are tossed simultaneously. What is the probability that the sum of two
point is equal to 7.

QoLu’IioN NP
nes) = & 236 [ Two  dice e tossed \Siml\ﬂnLOM%)
| 2 RN Surm B‘b T rPo'.nt; e L;Om\ Ao 7
A § 0,69 @) @, 60 k)]

ny) =6
PLG) = WifR) = & & &
) 26 _€_°
Example6:

A card is drawn at random from a well shuffled deck of 52 cards. What is the probability that
the card is a face card of spades.

Sm_u'iioc\l
"ﬂ(&}:g-;,cl—_gL [ ont Coad AAouOﬂ %\’um s Cback.v\) S C_Q}\,Q{SFJ
A > foc con 6% $W>QAQ
neR) = 3 (v ap dhee e S AP cords in @POALS)

'\DCP\) = B

—

So2

Example7:

A card is drawn at random from a deck of 52 cards what is the probability that the card is a
numbered card of red .
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SoLoTTon .

M- S')_cl =52

Ao MNumbued caxd 5‘%’(&&

s [z 0 g @i 18 unbed @ ) T
L 48 i WA {

TR g = g
S 10

For any 2 events A & B

1.The probability that either A or B occurs (probability that at least 1 event occurs)
P(AUB) = P(A) + P(B) - P(ANB) - eqn1

where, P(AUB) - probability of A or B

P(ANB) - probability of A and B

Note :-
Equation @ is also called as addition theorem of probability.

2. If A & B are mutually Exclusive

Two events A&B are said to be mutually exclusive when there is nothing Common between the two
events.

P(ANB) = 0
P(AUB) = P(A) + P(B) > eqn2

3. A & B are said to be exhaustive when n(AUB) = n(s).

AUB
P (AUB) = _“(n(s) )

P(AUB) = 1 > eqn3

If A&B are mutually exclusive & exhaustive

P(AUB) = 1 for exhaustive events
P(ANB) = 0 for mutually exclusive event
Now P(AUB) = P(A) + P(B) — P(ANB)
1= P(A)+P(B) -0

i.,e P(A)+P(B) =1
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5.Conditional Probability

If A&B are 2 events, with B has already occurred then the probability of occurrence of A is P(A/B) =
P(ANB) _n(AnB)
P(B)  n(B)

—>Probability of Occurance B, given that event A has already occurred.
_ P(AnB)_ n(AnB)
P(B/A) = P )

Example:

There are 50 men & 30 women in a locality. Out of them 35 men & 15 women are service holders. If
one person is selected at random, then what is the Probability that the selected person is a service
holder given that the person selected is a woman.

Souyrlor\\:.
Let c\f’)ﬂv:ce \noldess - A
llOOm&r] =% iy

T hnd pcajp) = pAne) = nCaan)

%<0)) nn)
Plaje) = 15 (= mane) =S O(S.’Hnefi iM S Wowen
30 wwWo  Owve %th\Ce_ ol us)

—
——

5. Independent events
— Two Events are said to be independent if occurrence or Non-occurrence of one event
doesn't affect occurrence or non-occurrence of other event
i.e

e P(A/B)=P(A)

e P(B/A)=P(B)

e P(A/B’)=P(A)

e P(B/A’)=P(B)

- If the 2 events A & B are independent then P (ANB) = P(A)X P(B) (Multiplication theorem of
probability
—>If the 2 events are mutually exclusive then they can't be independent & vice-versa.

7.Probability of occurrence of only A (out of A & B)
P(A-B) = P (ANB') = P(A) -P(ANB)

8.Probability of occurrence of only B

P(B-A)=P(BNA) = P(B) -P(ANB)

9.Probability of occurrence of only 1 event
only one Event means only A or only B
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—P(A)-P(ANB] + P(B) -P (ANB)
> P(A) + P(B) - 2P(ANB)

10.If the events A&B are equally likely
—~>Equally likely events will have equal probabilities

P(A) = P(B)=K

Where K is a constant

For any 3 events A,B, & C
1. probability that at least one event occurs is
P (AUBUC) = P(A) + P(B) + P(c) -P (ANB)-P(BNC)- P(ANC) + P(ANBNC) > ®

2. If A, B, C are mutually exclusive then

P(ANB) = 0
P(BNC) =0

P(ANC)=0

P(ANBNC) =0

Now O® =>P(AUBUC)=P (A) + P(B) +P(C)> 2
3.If A, B, C are Exhaustive then n(AUBUC) = n(S)
P(AUBUC)=1 > 3

4. If A.B, C are mutually exclusive & exhaustive then
P(A) +P (B) +P(C) =1 [.. By combining (2) & (3)]

5.If A, B, C are equally likely then
P(A)=P(B)=P(C)=K

Where K is a constant.
De Morgan’s Theorem

1) P(ANB') = P(AUB)
2) P(A'UB') = P (ANBY

Note :-

P(AUB)' = 1- P (AUB)
This formula is to be used when the Probability of occurrence of neither A nor B is asked.

Sample Space for leap year and non leap year problems

a) Non Leap year:

Total number of days in non leap year = 365

282 | Page



No. of odd days =1

The sample space for this odd day is S = {Sunday, Monday, Tuesday, Wednesday, Thursday, Friday,
Saturday}

n@S)=7

Note: P(ANB)=0 for non leap year problems

b) Leap year

Total number of days in a leap year = 366

No. of odd days =2

Sample space for these two odd days is

S ={Sun-Mon, Mon-Tue, Tue-Wed, Wed-Thur, Thur-Fri, Fri-Sat, Sat-Sun }
nS)=7

Note:P(ANB) = 0 if the 2 days given are non successive days

P(ANB) =1/7 if the 2 days given are successive days.

Problems on 2 events & 3 events

Example1:

2 dice are tossed simultaneously. Find the probability of getting the sum neither 8 nor 9.

Sororton -
nes) iy 3G :
We Xnow thok  P(ANG) = P(AUR) = Nudther A nor B

B o5 Sum = 0
Plaved = \—plaue) I P+ pA) -_\:l
== [ P+ peo) —P(ﬁnmj PCA) =\-pla)
B =] 2 oFH, - ]
36 3¢
- E-
36
= B-15
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Example2:

A card is drawn at random from a well shuffled deck 52 cards. what is the probability that the Card is
either a face card or red

So\_u’rloN a5

TNEe) =55 = S
les A 5 Yoce casa A
“Fo ‘_E(.\A ° o) = pLed+ ple) — Plane)
= 2. o.HE o I
Sa. = =2
= D2
-
=B
>

Example3:

The probabilities of a Person getting qualified for 2 different entrance exams are 1/3 & 3/4 .
Find the probability that he would get qualified in one of the 2 exams.

SoLuiion
wen C8Y =4
G pee =y
P®= 3
&

g 'P@r\(b) = pa) KP(@) C'.‘ OL{> Ay B Ot '\r\dei)cr\cl-tnk @.\!tnh)
To %"‘A P;‘JL’D = pUM + pPe) -pland)

©ne 3) the L exoms

(o4 leasy hmm) - J;E"-%’_‘ - C__I'ZK%)
s A -1
B L
= ﬁ-&ﬂ-*} :LE
9L 2
= S
-

Example4:

There are 3 events A,B,C having probabilities %,i&% . If the Probabilities of Occurrence of A&B, B&C,

A& C and A& B & C are ;i% and % respectively. Then find the probability of occurrence of at least
one event.
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Sotution -

]
Q\ivw.n ?(PD - A pcam:»;)—_ 3 P(Ane:nc) = il
Plo) - b PiSat)= ¢ \$
P - 5 PCAno)= L
4

To 4\«\«& PLYBUL) T pA)pCy+pC) — PLAOE) —PlBac) —PlAnc) +p (AnBNC)

A1 lass | ewal

Example5:

What is the probability of getting 53 sundays or 53 wednesdays in a non leap year

SoLuiton

Led o 5 849 Qur\clac(s
B> S3 Lddnedays

To Jvmi Py = P A +pee) —p(a “G)

cL+s —o P =P =4 0 prob 3
1 1 Tm Sa S\u\AOjb i oo mon
=2
l K ?wo_b %%&%\ﬂ-ﬂc gg ww\\m

O aon \QQP \-Q,LM

Example6:
What is the probability of getting 53 Fridays or 53 Saturdays in a leap year
SOLUTEON ?

ler A 9 !PYTJO-L{;
G- sy &Mm{s

To §0d  Puwe) = pla) +pw) - P Ao

= -\.:1___ =
1 L o DS the = o\cu.{; wn  ORe

A CetSive. [N [»8 =
S c‘\041 F( nG) 5

-~

X
=

]
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Random variable & probability Distribution

Random variable (x)
It is a function defined on a sample Space associated with a random experiment assuming any real
number. It is denoted by x.

Probability Distribution :-
It is the distribution of a random variable with corresponding Probability

Note: Y P(x) =1

Mathematical Expectation of x

- ltis also called as expected value or mean
- ltis denoted by E(x)
2> EX)=Yx.P(x)
> E(x®) = Y x2 P(x)
Variance of X :

V(x) = E(x*) - [E(x)] *

Example1:

write down the probability distribution for getting head on tossing a coin twice.

SoLvisony: -
Con I% rosted  puwoice = aCs) =25= &

('R_OJ\CEO'\"} Vaswoble (Ca) il \~eod
g AN — O \ gy %

rv«mkgo\p ;uh\} D:dRbukon

[ = 0 \ v
|
(2w (5
Example2:

Find the expected value & variance of getting heads on tossing Coin thrice

‘d

U:
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.SOLU’:loN &,

G;L'\Ml : H Coin & Yosped Ahice =D ‘NCL)E= 2 = i_
Rpwxflon') ~vansoble () —s \H ool
X — o \ o I 2

?wbabl \]\ta Adstabudon

9%':
Moo £ = 2 pew

= Y
V) 2 ) —(Eeiyr

32

L

.

>3

alw

L
3
£ 5

)

E) = ZX pv)
= 3

=

" "

5
2-09)
0.115

Example3:

Find the mathematical expectation of number on the upper face of the dice, when rolled once

\SO LU TN~

e —

C;\Mﬂ . P Ne @ volld onte = ND=6
X — Nno- on he Uppur A‘SO‘CL G #he die

L - \ 8 3 4 = L,
(]}mbabi W dighibudion
J > SE-B 2 ) H S 6
Pyt ¢ £ = ) -

(Ngco W\V\LW\O‘\’(CDA expectodion % A =) ) = ZOQ-\’)('A)

= 3-8

Properties of E(x)
(i) E(K)=K

Where 'k' is a constant.

(i) E (x+y) = E(x) + E(y)
(iif) E(XY) = E(x) x E(y)
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(iv) E(a+bx) =a + b E(x)
Ex:-

E(3 + 2x) = 3+ 2 E(x)

Baye's theorem

IfE,., E;, E3 ........... En are the events which are mutually Exclusive

and 'A' is an event which has already occurred

Then probability of occurance of Ei given that ‘A’ has already Occurred is.

P(A/E;), P(E})

P(EVA) = Soarearmn

whereicanbe1,2,3,4.......... n

2. P(A/Ei) .P(Ei)= P(A/E1) P(E1) + P(A/E2). P(E>) +...

Example:

There are 3 bags.

Bag 1 consists of 3 red & 4 white balls

Bag 2 consists of 4 red & 5 white balls

Bag 3 consists of 5 red & 2 white balls

If one ball is drawn at random. then what is the probability that the ball is selected from bag2 given
the selected ball is red

SOLU’|3ON'.
Lee e 5 Dag) ¢y -5 Begi gséz—aﬁaouag,
A 2 ocuued wwapy =) Red Colowned Lol
W\\OLO,
Plafa) = Plajg) »P&)
@%fi Plrle ) xpe) + plajg)xPCE) + PA[E)XP (E
o %X;}L = 0.\ - O_ig
0- S1A\

EDrEHE )

odds in favour and against the occurrence of an event :-

If the odds in favour of an event is given as a:b.
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Then ‘a’ is the no. of favourable outcomes, where as ‘b’ is against it. & a+b = n(S)

If the odds against of an event is given as a:b.
Then b is the number of favourable outcomes and a is number of against outcomes.
& a+b = n(S)
Example:-
If the odds in favour of an event 2:3 then find the

Probability of
(i) occurrence of an event
(i) Non-occurrence an event

SOLU‘T \ON 4

G\Mn A\S N %owow\, Sscrn event — z_:'_l,&,

%ououdn, Q. ?[QN\H

) @msamuho R Occumel s on PG zaw)

N(g)
e L & 2,
A+ _Tg
Qt) /\%m\oa\a hﬁ»a 6% “lon ocwAanct «?CP«) - - Pm)
= 2,
R
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Problems involving Combination

Example1:A bag consists of 5 red ball, 3 blue balls & 2 green balls.

6\1\/‘-Lﬂ

If 4 balls are drawn at random, them what is the probability that all of them being red balls
SoLution -

G&a S S Red

N = loce

" q)b(uue % ;o %f&cn b ollg
q = 210
Ao Al Hhsms \ouﬂca ed
NOR) = Sc, = s¢, =S
s ’\')CF\): “A) = S
NCs) QA0
= =L

o
Example2:

A bag Consists of 9 balls of which 5 are blue. If 3 balls are selected at random. Then what is the
probability that out of 3 balls 2 are blue.

SoLurton:
‘
G-i:vdlf\

Of Balls
s E’,u{ & O’H"C’!S
N Cs) < e, 2 B4
A- 2 nlue Balls
: \ ve Ao b
e A 5 9 glue bolls & \ o thher Gou, &d\ofc(;::(\\%at e
"(\CP\) = SG X ke
nwx) = o
e ’?U’() ) < ho - _(9_
) @l 2\
Practice questions:
(a)16/6 (b)13/2
2)

1) A dice is thrown once. What is the mathematical expectation of the number on the dice?
(c)3.5 (d)4.5

If P (A/B)=P (A), then A and B are

(a)Mutually exclusive events

(b)Dependent events
(c)Independent events

(d)Composite events

3) A bag contains 3 white and 5 black balls and second bag contains 4 white and 2 black balls. If one ball
is taken from each bag, the probability that both the balls are white is
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(a) 1/3 (b)1/4  (c)1/2 (d)None of the above
4) The odds in favour of A solving a problem is 5:7 and odds against B solving the same problem is 9:6.
What is the probability that if both of them try, the problem will be solved?
(a) 117/180 (b)181/200 (c)147/180 (d)119/180
5) Consider
Urn | : 2 white balls, 3 black balls
Urn |I: 4 white balls, 6 black balls
One ball is randomly transferred from first to second urn, then one ball is drawn from Il urn. The
probability that drawn ball is white is
(a)22/65 (b)22/46 (c)22/55 (d)21/45
6) If P(AUB) = P(A), Find P (AnB).
(@) P(A).P(B) (b)) P(AP(B) ()0  (d)P(B)
7) The probability of Girl getting scholarship is 0.6 and the same probability for Boy is 0.8. Find the
probability that at least one of the categories getting scholarship.
(a)0.32 (b)0.44 (c) 0.92 (d) None of the above

8) Exactly 3 girls are to be selected from 5 girls and 3 boys. The probability of selecting 3 girls will be:

(@) 55b)5; (e (d)None

9) Two unbiased dice are thrown. The expected value of the sum of numbers of the upper side is:
(@)3.5 (b)7 (c)12 (d)6

10)One card is drawn from pack of 52, what is the probability that it is a king or a queen?
(@) 11/13 (b)2/13  (c)1/13 (d)None of the abov

11)In a packet of 500 pens, 50 are found to be defective. A pen is selected at random. Find the probability
that it is non-defective.
(a) 8/9 (b)7/8  (c)9/10 (d)2/3

12)Four married couples are gathered in a room. Two persons are selected at random amongst them. Find
the probability that selected persons are a gentleman and a lady but not a couple.
(a) 177 (b)3/7  (c)1/8 (d)3/8

13)A team of 5 is to be selected from 8 boys and 3 girls. Find the probability that it includes two particular
girls.
(a) 2/30 (b)1/5  (c)2/11 (d)8/9

14)Let A and B two events in a sample space S such that P(A) = 1/2, P(B) = 5/8, P(AUB) = 3/4; Find P(A n
B)
(a) 3/4 (b)1/4  (c)3/16 (d)None of the above

15)A card is drawn out of a standard pack of 52 cards. What is the probability of drawing a king or red
colour?
(a) 1/4 (b)4/13  (c)7/13 (d)1/2

16)A player tosses two fair coins, he wins Rs.5 if 2 heads appear, Rs.2 if one head appears and Rs.1 if no
head occurs. Find his expected amount of winning.
(a)2.5 (b)3.5 (c)4.5 (d)5.5
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17)Arun and Tarun appear for an interview for two vacancies. The probability of Arun’s selection is 1/3 and
that of Tarun’s selection is 1/5. Find the probability that only one of them will be selected.
(a)2/5 (b)4/5 (c)e/5 (d)8/5

18)Two dice are thrown together. Find the probability of getting a multiple of 2 on one dice and multiple of
3 on the other.
(a) 2/3 (b)1/6  (c)1/3 (d)None of the above

19)The odds against A solving a certain problem are 4 to 3 and the odds in favour of B solving the same
problem are 7 to 5. What is the probability that the problem will be solved if they both try?
(a) 15/21 (b)16/21  (c)17/21 (d)13/21

20)Find the expected value of the following probability distribution
x :-20 -10 30 75 80
p(x): 3/20 1/5 1/2 1/10 1/20
(a) 20.5 (b)21.5 (c)22.5 (d)24.5

21)A bag contains 6 red balls and some blue balls. If the probability of drawing a blue ball from the bag is
twice that of red ball, Find the number of blue balls in the bag.
(@) 10 (b)12  (c) 14 (d) 16
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Chapter 16-Theoretical Distribution

= We may think of a probability distribution in the same way as we see frequency distribution.
Just like distributing the total frequency to different class intervals, the total probability (i.e. one)
is distributed to different mass points in case of a discrete random variable or to different class
intervals in case of a continuous random variable. Such a probability distribution is known as
Theoretical Probability Distribution, since such a distribution exists in theory.

=>» Theoretical probability distribution may be profitably employed to make short term projections
for the future.

=>» Probability distribution possesses all the characteristics of an observed distribution, we can
define mean median, mode, standard deviation etc.

=> A probability distribution can be discrete or Continuous
= Some Important discrete probability distributions are

(i)  Binomial distribution (BD)
(ii) Poisson distribution (PD)

* Important continuous probability distribution is
Normal Distribution
Note: A parameter is a characteristic of any population..
Population mean is an example of a Parameter

Binomial distribution

=> Itis based on Bernoulli trials.

=> It is one of the important discrete probability distribution.
=> |t is a biparametric distribution.

= The 2 parameters are n & p

Where n = no. of trials
p = probability of success.

=>» The Binomial probability mass function (PMF)
P(x) = ncx p* g™
where x = Binomial variate
g—> probability of failure
Note :-
+ For a binomial distribution
p+q=1
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* If p=q the Binomial distribution will be Symmetric.
» If p<q then Binomial distribution is positively skewed
» If p>q then the Binomial distribution is negatively skewed

* An expression X~ B(n, p) is to be read as X’ is a binomial variate with parameters n & p. x can
be0,1,2,.......... n

— Mean of a Binomial distribution.
mean = np

- standard deviation of BD = ,/npq

Variance = (,/npq)2 = npq

* For a Binomial distribution mean > variance

« Variance is maximum when p=g=0.5

« Binomial distribution is unimodal if (n+1)P is a non integer.
In that Case mode = Integral part of (n + 1)P

» Binomial distribution is bimodal if (n+1)p is an integer.
In that case, modes = (n+1)P and (n+1)p -1
=> Additive property
X~B(n1,p) &Y ~B (nz, p) Then
(X+Y) ~ B [(n1 + n2), p]

= BD is applicable when the trials are independent and each trial has just 2 Outcomes Success
& failure. It is applied in coin tossing experiments, Sampling inspection plan, genetic
experiments etc.

Examples on Binomial distribution

Example1:

A coin is tossed 6 times. what is the probability of getting exactly 3 heads
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6%_n prde. =g

Tof'nd plx:3)
LW.-KT  pla)= nci.]o’" g
= “_;Gj(—;’)} ['.’P:_'L 5 =1
= .QoxJ,.G = 0:3118

2=

Exampe2:
If overall percentage of success in an exam is 70. what is the probability that out of a

[ 25 Ptq = \j

group of 5 students at least | has passed.
— q = 0:3

6{{\/0_!1." P: To/l 20>
N=5
(o %\'f\d 'PC'IZ l)
PCxz21) = |-pla<c)
= l=plnz0) o
T (-5, 033 = 04315 ]
Example3:
For a Binomial distribution if 4p(x = 4) = p(x=2) with n = 6 then find q
g
62“"’:"_—: 4-PCx=4) = Plxr=z2) £ “in=C
Hoeeg P = 655 Pt
A g
P =
=L = P a3 =) RHoxp
™ J'i —{ s B
L)-x5 P+CL =\
t¥ap=i
be: )
el Sl fe
= 2

Exampe4:
For a Binomial distribution the mean & variance are 5 & 3 respectively then find. p & g
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61(!/%— = MQ_OU\ :‘_Y\.']D: L

Vorsaion T = wpg =5
S S -8 [t oS

q/ 2 - ,P = 3:—
= =
Example5:
If ‘X’ is a Binomial variate with parameters 15 & 1/3 then the value of mode
C‘?V\x&% = T — | — I8
_ =
ffiaes P = e e - e
- T PEOND e = =E E‘_‘ 6""'_)? IS
R o~ \‘rdt_?‘c-.—’_
Exampe6:

For a Binomial distribution n=4 & P(x=2) = 3p(x=3) then P=?

S =
=2 =
LD 4 + = s_)FP,—th:
="

Poisson's distribution (PD)

- It is a preferred discrete theoretical distribution when n = « (‘n’ tends to infinity & p > 0 ('p'
tends to 0) & np - finite value,

— It is uni parametric distribution & the parameter is ‘m’.
- 'mis the mean'. 'm' itself is the variance.
i.e for a poisson’s distribution

mean = variance.
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— standard Deviation.= Ym
—Mode:
If m is a non integer then PD is unimodal and mode = integral part of m
If m is an integer then PD is bimodal and modes = m and m-1
-> poisson's probability mass function is given by
JRE”

P(x) = Forx=0,1,2, ..... 0

x!

where X is poisson's variate
— The value of e=2.72

- The expression x~p (m) can be read as
X is a poisson's variate with a parameter ‘m’

Note: P(x=o0dd) = (1-e~2™)/2
P(x=even) = (1+e~2™M)/2

Additive property of PD
If X ~ p(m1) & y~p(m2) Then,
(x+y) ~ P (m1 +m2)

Applications of PD:

It is used when the total number of events. or trials is large number & the probability of success
is very small.

If can be used in following cases.

(i) The distribution of no. of printing mistakes per page of a large book
(ii) The distribution of no. of road accident on a busy road per minute etc.
Note: Poisson’s distribution is always positively skewed.

Examples on Poisson’s distribution

Example1:
Fora PD P(x=2) = 3p(x=4) then SD is
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’P(’(:Z) :?JPC'X:J()

Qi'vm e
L9 %7 Fovr o Poigton OishAibutrion
?C’ﬁ) - (’:mn’?L
")L\‘
o /g"(‘v—n)’- = . gpr N
3.1 H

=) PR3

[}

=

.'.SD:\[—)-; g%

Exampe2:
In a certain PD the probability corresponding to 2 successes is half the probability

corresponding to 3 successes the mean of the distribution is

P(')(:‘J-):—l?—_PC'L: %)

|

ALy
: i s s e
e ) e e
& e
2\ =\
™ -6
Example3:
If X ~ P (x) & its coefficient of variation is 50 then what is the probability that x would assume
only non zero values
=
C’?\‘v@r) .o
CV=_—So= Sp xtop
Hr
50 =~ Jm xX\oO
{2
oy =3 -—) o = ¥
Now PA=—rnon =zevo) Z’P(‘XZ-')
= |—p(x=0)
= - €M
ol
il 5 éL‘
% e
L F
=~ ©. 317 (v e==-12)
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Exampe4:

If 1.5% of items produced by a manufacturing unit are known to be defective. what is the
probability that a sample of 200 items would contain no defective item

G]fvﬂ- P: B n= 200
©5 Meen = v =mp= 3
IO <t—<"(\A P(—)(:O): e'__hn"?
o\
- —— =
—e
==2
e}-
=0 -0H90

Normal Distribution

It is one the important continuous Probability distributions, applicable for the distribution of
variables like height , weight, wages etc.

=> |t is a biparametric distribution.The 2 parameters are p & o2
where y = mean , ¢ - Variance

= The normal probability mass function is given by

—(x-w?
_e 202

f(x) = " for-eo <x<e

* Itis a symmetrical distribution having Zero skewness.

+ for a normal distribution mean=median = mode

* The shape of normal distribution doesn’t depend on its parameters.
* Normal distribution is always unimodal

=>» Points of inflexion

= u-o0 &+ oare called as the Points of inflexion.
Here ‘o’ is standard deviation.

=>» For a normal distribution the median is equi distant from 15t & 39 quartiles
Q1=pu-0.67450
Q3=p+0.67450

« Quartile deviation (QD) = % = 0.6745 0

= Mean deviation (MD) = 0.8 o
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=>» The area under normal curve ,

=> i-e from (- to + o0)is 1

= Areafrom-oto 0is 0.5 & Area from 0 and oo is 0.5.
=> Area between. y -3¢ & py +30 is 0.9973 (99.73%)

=> Area between.y—2 0 & p + 20 is 0.9546 (95.46%)
=> Area between y—o & g + o is 0.68 28 (68.28%)

=> Additive property

If X~N(u1,01%) & y~N(J2 02%)
Then (x+y) ~N [(u 1+ W 2), (61% + 62?)]

Note:- SD of (x +y) is /(c1% + 02?)

For area related problems

. _on (XTH_asH)
()p(x<a)=p (SE< =) =P (Z<K)
(where K is a constant)

P(Z <k) = @(K)
=>Area upto K

Area from =< to 0 + Area from 0 to K

U

(ii) P (a<x< b) =P[X < =k < 28

U

=P(K1<Z < K2)
=> ¢ (K2) - ¢ (K1)
Note :- 1)K1 & K; are constants

2) ¢(-K) = 1- ¢(K)

Standard normal Distribution:

u Ul

The mean of Standard normal distribution is O

The SD of Standard normal distribution is 1

Examples on Normal distribution
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Example1:

If the two quartiles of the normal distribution are 14.6 and 25.4 respectively then. find its

standard deviation.

6[\‘_\,_£n__ 2- @\: .o %:1§H
QD: Qg,—Ql 1‘5_-11

2 —
SH=3 OO - 3 e 3
2- 2
— 8._ i
Exampe2:
If the quartile deviation of a normal curve is 4.05 then the mean deviation is.
ShAL N RO = .05 To (_tﬂ'xck Mmoo
(2 B ) R-§F MD= IQD
MDD = 3 x Hooco
Q-<
= .&6
Example3:
If the area of standard normal curve between Z=0 to Z=1 is 0.3413, then find the value of ¢ (1)
?

6&_’— Peo. gwem Z -0 o =Z=r &
O-3n113
d~lowo pCrD =D Hvea L&_F'lb )
e @Oreo [~om oo iks o) )
By ea t—v\’m o W ;D

= O-S v~0 -B21 (>
= O -DLH >

Example4:
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If x and y are 2 independent normal Variables with means as 10 & 12 and SDs as 3 & 4, then
(x+y) is normally distributed with mean = and SD=

Glem- K .= o = 6L =% 6, =4
Mow A ™Meon o‘s ('x*a) = MM ztlonz = 22,

e g e e

= s

Example5:

There are 75 students in a class and their average marks is 50 and SD of masks is 5. The
number of students who Secured more than 60 marks is (Given that area from z=0 to Z=2 is
0.4772)

G\(v’d‘f M=So . G=¢
P(27€0) = |-p(x<6o) 5 M(x760) = Tolal St x P (x4
= \-p( z< 69-__§0> = 1Sx0.922¢
S
=\-p 22y S T
= - ) i
= Area ~0 6 0+ A Fom 06 o)
E Jﬁﬂm: = &1.94-0.!."1'1/7;) = 0.pUF

F—

Central moments

1 0 0

npq m o?

npq(a-p) m 0
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3n2p?q?+npq(1-6pq) m(3m+1) 30t

Methods of curve fitting

 Method of moments is used to fit Binomial distribution and Poisson distribution curve
* Area method and ordinate methods are used to fit Normal distribution curve

Practice questions

1) The number of calls arriving at an internal switch board of an office is 96 per hour. Find the
probability that there will be:

I) Not more than 3 calls on the board

I1) Exactly 3 calls in a minute on the board. [Given:e™1¢ = 0.2019]

a) 0.08 and 0.92 respectively b) 0.19 and 0.92 respectively
c) 0.92 and 0.13 respectively d) 0.92 and 0.08 respectively

2) The overall percentage of failure in a certain examination is 0.30. What is the probability that out of
a group of 6 candidates at least 4 passed the examination?
a) 0.74 b) 0.71 c) 0.59 d) 0.67

3) A manufacturer, who produces medicines bottles, find that 0.1 of the bottles are defective. The
bottles are packed in boxes containing 500 bottles. A drug manufacturer buys 100 boxes from the
producer of bottles. Using Poisson distribution, find how many boxes will contains at least two
defectives:

a)7 b) 13 c)9 d) 11

4) If 5% of the families in Kolkata do not use gas as a fuel. What will be the probability of selecting 10
families in a random sample of 100 families who do not use gas as fuel? [Given:e™® = 0.00671]

a) 0.038 b) 0.028 c) 0.048 d) 0.018
5) The method usually applied for fitting a binomial distribution is known as:

a) Method of probability distribution b) Method of deviations

c) Method of moments d) Method of least squares

6) Examine the validity of the following:
Mean and standard deviation of a binomial distribution are 10 and 4 respectively.
a) Not valid b) Valid c) Both (a) & (b) d) Neither (a) nor (b)

7) In Poisson distribution, probability of success is very close to:
a) -1 b) 0 c) 1 d) None

8) Shape of Normal Distribution Curve:
a) Depends on its parameter b) Does not depend on its parameter
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c) Either (a) or (b) d) Neither (a) nor (b)

9) If the inflexion points of a Normal Distribution are 6 and 14. Find its standard deviation?

a)4 b) 6 c) 10 d) 12
10) For binomial distribution

a) Variance < Mean b) Variance = Mean

c) Variance > Mean d) None of the above

11) If x and y are two independent normal random variables then the distribution of x + y is:
a) Normal b) T-distribution c) Chi-square d) F-distribution

12) If x is a binomial variable with parameters n and p, then x can assume
a) Any value between 0 and n b) Any value between 0 and n, both inclusive
c) Any whole number between 0 and n, both inclusive d) any number between 0 and infinity

13) Standard deviation of a binomial distribution is:

a)y/np b) (np)? c)}J/npq d) (npq)®
14) The wages of workers of factory follows:

a) Binomial Distribution b) Poisson Distribution

c) Normal Distribution d) Chi-square Distribution

15) For a binomial distribution if variance = (Mean)?, then the values of n and p will be:

a)1and ' b) 2 and 72 c)3and 2 d)1and 1
c16. The area under the normal curve is
a) 1 b) 0 c) 0.5 d) -1 Type equation here.

17. For a normal distribution,
P(u—20 <x < pu+ 20)isequal to
a) 0.9973 b) 0.9546 c) 0.9899 d) 0.9788

18. For ta binomial distribution B(6,p) , P(x=2) = 9 P(x=4), then P is
a) b) 1/3 c) 10/13 A

19. If standard deviation of a poisson distribution is 2. Then its
a) mode is 2 b) mode is 4 c) modes are 3 and 4 d) modes are 4 and 5

20. In a binomial distribution, if mean is k times the variance, then the value of k is,
a)p b) 1/p c)1-p d)1/(1-p)

21.If x ~ N(3,36)and y~N(5,64) are two independent normal variate with their standard parameters
of distribution, then if (x+y) ~ N(8, A) also follows normal distribution. The value of A will be......
a) 100 b) 10 c) 64 d) 36
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22.In a normal distribution quartile deviation is 6, the standard deviation will be
a)4 b) 9 c)7.5 d)6

23.For Poisson distribution:

a) mean and standard deviation are equal

b) mean and variance are equal

c) standard deviation and variance are equal
d) both a and b are correct

24. which of the following is not a characteristic of a normal probability distribution?
a) mean of the normally distributed population lies at the centre of its normal curve.
b) it is multi modal

c) the mean, median and mode are equal

d) it is symmetric curve

Chapter 17-Correlation and Regression

Correlation
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It is a tool using which one can know an extent to which two variables (bivariate data) are related.
i.e how the value of one variable(y) changes on changing the value of other variable(x).

Conditional distributions:

If there are p classifications for x and q classifications for y, then there would be total of (p+q)
conditional distributions

Note: For a bivariate frequency table having (p + q) classifications the total number of cells is
equal to pq

Marginal distributions:

For p x q bivariate distributions, the number of marginal distributions is 2

Correlation coefficient (r)

* |t is the measure of correlation

» By looking at the value of r, one can know whether there exists a high degree , moderate
degree or low degree of correlation between two variable

Range of r
The value of r lies between -1 and +1 (both inclusive)
« If r=1, then the correlation is perfect positive
« If r=-1, then the correlation is perfect negative
« If 0 <r<0.25, then the correlation is low degree positive
« 1f0.25<r<0.75, then the correlation is moderate degree positive
« If0.75<r <1, then the correlation is high degree positive
+ If-1<r<-0.75, then the correlation is high degree negative
« If-0.75 <r <-0.25, then the correlation is moderate degree negative
« [f-0.25<r <0, then the correlation is low degree negative
« Ifr=0 then it is said to be no correlation or zero correlation

Spurious Correlation:

If there exists no casual relation between the variables, then they are said to be spuriously correlated

Ex: Age and height , height and weight etc.

Scatter diagram:

It is a diagrammatic representation of correlation
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» Perfect positive correlation:

It is a straight line which extends from lower left to upper right

Paositive

/

+ Perfect negative correlation

It is a straight line which extends from upper left to lower right.

MNegative

N\

 Simple positive correlation

It is a curvi linear relation between the 2 variables, extending from lower left to upper right

o

0 1 o 3
x

« Simple negative correlation

It is a curvi linear relation between the 2 variables, extending from upper left to lower right
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Pressure

Volume

* No correlation (Zero correlation)

A graph which shows increase or decrease of one variable upto an increase in the value other
variable and thereafter it changes the other way.

/N

Measures of Correlation Coefficient

Karl pearson’s Correlation Coefficient ( product moment correlation coefficient)

* _When there exists a linear relation between the two variables then KPCC is the best measure

* Ifthere exists a non linear relationship between x and y then 7,,, =0

o = Cov(x,y)
XV T 58y

I nyxy — XxXy
xy
J[{nz»cz - C0 }Ix? - 07 )]

Where 1, is correlation coefficient between x and y

Cov(x,y) is covariance between x and y

Sxand S, are SD’s of x and y respectively

. Karl pearson’s Correlation Coefficient ( when deviation is taken from AM)
r Y. dx.dy
W@ dx? dy?)
_ Ydx.dy

r —
o nS,.S,
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Where,

u =dx

Z dx.dy is sum of the product of deviations in x and y
Z dx? is sum of the squares of deviations in x

Z dy? is sum of the squares of deviations iny

Properties of Correlation coefficient:

» Correlation coefficient is independent of unit of measurement

* It remains unchanged in terms of magnitude but may or may not change interms of sign due to
shift of origin and change of scale

« If xand u are related by u = ax+b ---->eq1, y and u are related by v = cy+d ------ > eq2
Then 1, =1, (when signs of x and y in the equations 1 and 2 are same)
Tyy = -Tuy ( When signgs of x and y in the equations 1 and 2 are different)
Example1:

Given Cov(x,y)= -16 , variance of x and y are 16 and 25 respectively. Find karl pearson’s Correlation
coefficient

Gl\f‘mf CovC x, )= -6 L) = 1¢
\/CH) e o
. A= COVC""‘E) - —\16 - -0-8
Example2:

The sum of the squares of deviations of x and y are taken from respective AM’s are 144 and 169 and
the sum of the products of deviations is 120. Find the correlation coefficient between x and y
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Example3:

The correlation coefficient between x and y is 0.6. Given 2x +3u =10 & y-3v =5. Find the correlation
coefficient between u and v

et W = O-6
o A+ B = to S La—?:\/:’g
=2 AT tO-2% '*-a—-S = 3\J
C(mﬁa éia/n_s 6% “xéra OA orfpos;li
. s "a’m\[—_—‘o’;‘C = -0-,
d

To find the nature of r when x and y are related by an equation ax+by+c =0

Note: The equation represents a straight line. Therefore the correlation can be either perfect positive
or perfect negative based on the signs of x and y in the equation ax+by+c = 0

On increasing x value if y also increases then it is perfect positive correlation
On increasing x value if y decreases then it is said to be a perfect negative correlation

Example:

Examine the nature of correlation between x and y related as 2x+3y=10

Shortcut:

If the signs of x and y are similar in the equation y=a+bx , then the correlation is perfect Positive
otherwise it is perfect negative
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Spearman’s Rank Correlation Coefficient

« This is a measure used to see an extent of agreement of disagreement beween to persons in
assessing the quantitative characteristics(expressed interms of ranks)

* |tis easy to compute compared to KPCC.

Spearman’s Rank Correlation Coefficient ( with tie )

Where,

¥ d? is sum of the squares of rank differences
ie, d?=(xg-yg)

t is tie length

n is number of observations

Spearman’s Rank Correlation Coefficient ( without tie)

)

6y d?
n3 -n

r.=1—(

Example1:

Marks scored by 5 students in Accounts and statistics is as shown below. Find the rank correlation
coefficient

Marksin Acc: 55 65 75 65 80
Marks in Stats: 70 75 75 80 75

1
C:QND ML in Bcouns ()7 5SS 65 1S €S Qo

Mok $ & SHouk gheee CL&)_‘ e . AD I ¢ TRy |

i R R Bt S B e
e e e
3 R 2 l 7
Now Zd:z@- G 0.s 3 4 3 3
R-Ye) = S s et 1-11-3—3] = 25
\Z 2 ik 4
+ie inL +e "
€L g “F%: T 25 s
. R \("[2‘“25'—;&]—0-3
T\E—Y\
Example2:

If the sum of the squares of rank differences for 5 observations is 20 , then find the rank correlation
coefficient

Given
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Y.d? =20 and n=5

6y d?
n3 -n

r.=1—(

) =1-(120/120)

T, =

Some important notes on Spearman’s rank Correlation Coefficient

1, =-1 when the ranks are in reverse order
» The association between the two variables need not be linear.
* The sum of the rank differences will be always zero

Coefficient of Concurrent deviation:

When we are not concerned about the magnitude of the two variables, then Coefficient of
concurrent deviation is the simplest measure of correlation

We assign a positive sign if the value is increasing from the previous value , negative sign is
assigned if the value is decreasing from the previous and we assign = sign if there is no
change from previous value

If the of signs of deviations for x and y are similar, then it is said to be a concurrent deviation

=+ t(Zc—m )

Tca m

Where,
c is number of concurrent deviations
m is number of pairs of deviation
m = n-1
n is number of pairs of observations

Note: If 2c-m is positive then the signs are taken positive otherwise negative.

Example1:
Find the coefficient of concurrent deviations for the data given
Year : 2015 2016 2017 2018 2019 2020

Demand: 60 65 55 60 70 65
Supply : 50 55 50 50 60 60
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Example2:

The number of concurrent deviations for the 10 pairs of observations is 4. Find the coefficient of
concurrent deviation

Given n=10
m=9
C=4
2c-m = -1
Yeqg = - ’_(Zcr:lm)

= -1/3
Probable Error (PE)

* ltis used to determine the limits of correlation coefficient
* The limits are given by | =r+ PE

. PE= 06745‘1 ”

Where n is number of observations

* PE is never negative

« If ris less than the probable error then there is no evidence of correlation
Standard Error ( SE)

« SE=15PE
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Significant value of r

The value of r is said to be significant if r > 6 PE

Coefficient of determination:

It describes the amount of explained variation and it is the square of correlation coefficient
(r?)

Coefficient of non determination:

It describes the amount of un explained variation and it is the given by (1-r2)

Regression Analysis

This provides a linear relation between two variables ( obtained by method of least squares) using
which one can estimate the probable value of a variable given the value of another variable

Regression line of y on x

Note: To be used when the probable value of y is to be determined, given the value of x

y =a+ b,, .x

(This equation is comparable with equation of a straight line in y intercept form i.e y = mx+C ,
where m is the slope and C is the y intercept)

Where,

b, is the regression coefficient of y on x and it is given by

S
b,.=r. =%
yx Sy

_nYxy-3a¥y
nyx? - (X x)°

Note: slope of x axis or slope of any line parallel to x axis is O.

Regression line of x on y

Note: To be used when the probable value of x is to be determined, given the value of y

X =a+b,, .y

b,y is the regression coefficient of x on y and it is given by
- Sx

bxy_ r. g

_nXxy—-Yx¥y
nyy? - (Cy)°
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Properties of regression coefficients

+ Regression coefficient remain unaltered on shift of origin but do change with change of
scale

_x—a _y—c
Ifu - & v -

Then b, =

IS S

byy

To find Regression line of y on x when b., ., b,., x and y are given

(Y'}) = byx (X'})

Relationship between reqgression coefficients and correlation coefficient

» Correlation coefficient is the GM of regression coefficients
Note: r is +ve when both b,,, & b,, are +ve
ris —ve when both b, & b,, are -ve

To find r when regression lines are given

Procedure:
* We shall assume one of the regression line as y on x and another line as xon y

 Proceed on to find b,,, & b,,,, on comparing with y = a+b,,.x and x = a+b,,.y
 Then find r using the relation r =  ,/b,,,. b,

» If the value of r is within the range then the assumptions are correct the value so obtained for r
is correct. Otherwise we shall reverse the assumptions, in that case b,, = 1/b,, and by, =

1/byy.

Point of intersection of Regression lines

The point of intersection of regression lines gives the mean values of xand yi.e (x,y)

Value of r based on the angle between regression lines:

» r =0 if the regression lines are at right angles ( angle= 90 degrees)

« r=z=1 if the regression lines are coincident or identical

Example1:
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If the equation of the two regression lines are 2x -3y =0 and 4y — 5x= 8 then the correlation coefficient
between x and y is equal to

a)\/% b)) 1% c) )\/g d) none of these

Gien. @ﬁ““‘m Ut exauco. & Hy-s%=@

= 2ac3 & J—(\a =S
5(@@% ous?) O @oma i orh €0 uokonk
CChanE \’-’w-& & l"’ax OV FQSH«'U&.
%oxooc = % C-stwmwra /‘k\'rSv\ {puokon 02 ‘-a on 'Xj
ma = ﬁs_ [ﬂ@éwwu,a éwnm\ uaon 0 9C Wua]

s [ien = [E (v o o ronge - Oftupi
Q K| T el Sovecd)

Example2:

The regression lines are 3x+2y=26, 6x+y =31. Find the regression line of x ony

Solution: r=- 0.5

Example3:

If the two lines of regression are x +2y — 5 = 0 and 2x+3y —8=0, then the regression line of y on x is
(@) x+2y-5=0(b) x+2y=0

(c) 2x+3y-8=0 (d 2x+3y=0

Solution:

Assuming first equation as y on x and 2"? equation as x on y

r=-0.75 (within the range)

Therefore assumptions are correct..

Therefore regression line of y on x is x +2y —5=0

Practice questions:

1. The coefficient of correlation r between x and y when: Cov(x,y) = -16.5, Var(x) =2.89 and
Var(y) =100 is
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a) -0.97 b)0.97 «¢)0.89 d)-0.89

2. Take 200 and 150 respectively as the assumed mean for x and y series of 11 values , then
dx = x-200, dy =y-150, Y dx = 13, Y dx? = 2667, Y dy? = 6964, Y dy = 42,
Y. dxdy = 3943 . The value of ris
a) 0.77 b)0.98 c)0.92 d)0.82
3. For some bivariate data, the following results were obtained for the two variables x and y:
X =53.2 , _')_/ =279 , byx= -1.5 , bxy= -0.2
The most probable value of y when x=
a) 0.267 b)0.867 ¢)0.92 d)none
4. Two random variables have the regression lines 3x+2y=26 and 6x+y =31. The coefficient of
correlataion between x and y is:
a) -0.25 b) 0.5 c)-0.5 d) 0.25
5. The coefficient of correlation between x and y is 0.6. U and V arwe two variables defined as

= %3 , V= yT_Z , then the coefficient of correlation between U and V is :

a) 0.6 b)04 c¢)0.8 d)1
6. For the following data , the coefficient of rank correlation is:
Rank in Botany 1 2 3 45
Rank in Chemistry : 2 3 1 5 4
a) 0.93 b)0.4 <¢)0.6 d)none
7. The following data is given based on 450 students for marks in statistics and Economics at
certain examination:

Mean marks in statistics = 40
Mean marks in Economics =48
S.D of Statistics Marks =12
Variance of Economics Marks =256
Sum of the product of deviations of marks

From their respective mean =42075

The average marks in Economics of candidates who obtained 50 marks in statistics is:
a) 45 b)54.5 «c¢)54 d)47.5
8. If the covariance between two variables is 20 and the variance of one of the variables is 16,
what would be the variance of the other variable?
a) More than 10  b) more than 100 c) more than 1.25 d) less than 10
9. Assume 69 and 112 as the mean values for X and Y respectively.
dx =x-69, dy =y-112, Y dx =47, Y dx? = 1475, Y. dy? = 3468, Y. dy = 108,
Y. dxdy = 2116. then the value of ris
a)0.95 b)0.65 «¢)0.75 d) 0.85
10.In rank correlation, the association need not not be linear
a) True b) False c) partly True d) partly false
11.The lines of Regression are as follows:
5x-145=-10y : 14y — 208 = -8x .
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The mean values (x , y )
a) (12,5) b)(5,7) «¢)(7,12) d)(5,12)

12.The coefficient of rank correlation of marks obtained by 10 students, in English and Economics
was found to be 0.5. it was later discovered that the ranks in the two subjects obtained by one
student was wrongly taken as 3 instead of 7. The correct coefficient of rank correlation is:
a) 0.32 b)0.26 ¢)0.49 d)0.93

13.1f the correlation coefficient between two variables is 1. Then the two lines of regression are:
a) Anti Parallel b) At right angles c) Identical  d) none of these

14.Given byx= 1.6 and bxy= 0.4 . the coefficient of determination is
a) 0.74 b)042 <¢)0.58 d)0.64

15.Then method applied for deriving regression equations is known as:
a) Concurrent deviations b) product moment c) least squares d) normal equation

16.1f the sum of squares of differences of rank is 50 and number of items is 8 then what is the
value of rank correlation coefficient.
a) 0.59 b)04 ¢)0.36 d)0.63

17.1f coefficient of correlation between x and y is 0.46. find coefficient of correlation between x and
y/2
a) 0.46 b)0.92 ¢)-0.46 d) -0.92

18.Given regression equations as 3x + y =13  and 2x+ 5y = 20. Find regression equation of y
on X.
a) 3x+y=13 b)2x+y=20 ¢)3x+5y=13 d)2x+5y =20

19.The correlation coefficient between x and y is -1/2. The value of bxy=-1/8. Find byx

a) -2 b)-4 ¢)0 d)2

20.If the ranks given by 2 judges are in reverse order then the value of spearman rank correlation
coefficient is
a) -1 b) 0 c)1 d)0.75

21.If the rank correlation coefficient between marks in Management and Mathematics for a group
of students 0.6 and the sum of the squares of the difference in ranks is 66. Then what is the
number of students in the group?
a) 9 b)10 c)11  d)12

22.Correlation coefficient between x and y will be negative when
a) Xandy are decreasing  b) x is increasing, y is decreasing
c)X and y are increasing d) none of these

Chapter 18-Index numbers
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It is a statistical tool that helps in Comparing price/quantity/value of a Commodity in 2 different time
periods (Base year and current year)

- Index numbers are expressed interms of percentages.
- Averages used for the Construction of Index numbers, are AM & GM
- GM is the best average for construction of Index numbers.

Cassification of Index nhumbers

Simple Index number,

Simple aggregative price Index :

_in
_ZP0X100

Where P, Current year Price
Po - Base year price

Simple Relative price Index
Y Py
= —(; O) x 100
where, N 2 no. of Commodities.

Note:

SAPI is unit dependent where as SRPI is unit independent.

Example:
Find (i) Simple aggregative & (ii) Simple relative price Index for the data
Given
Commodity Base Year Price Current year Price
Rice (Per kg) 75 95
Dal (Per Kg) 100 120
Sun flower oil (per Litre) 120 150
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weighted Index numbers..

— Here weight means quantity
Types of weighted Index numbers

Laspeyre's Index (L)

2(P1q0)
=—— x100
Y(Poq0)

where,
qo is base year quantity

Paasche's Index (P)

p =289 400
% (Poqy)

where q; — Current year quantity.

Note: If the prices or quantities change in the same ratio, then the laspeyre’s index will be
equal to Pasche’s index.

Bowley's Index (B)

— Itis an AM of Laspeyre's & paasche's Index.

L+P
B= 12
2

Fisher's Index (F)
— Itis a GM of Laspeyre's and Paasche's Index.

L F= VT
F = ZquonP1q1X1OO
\}ZPO% Y Poqy

— Fisher's Index is an Ideal Index number.
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Marshall's Index (M)
_ XPi(qo+q1)
Y Po(qo+ q1) x100

— Marshall's Index is a good approximation to Fisher's Index.

Examples:

Find Marshall's & Fisher's Index for the data given

Commodity Po qo P4 q1
A 3 7 3 8

B 6 12 4 14
C 8 10 6 11

REWH NloJ\élr\a\\'.s Taden ™2 Zpﬁo*é?ﬁ’—, <100
2?0%0-\-2?0%'

B g T e Th.525
13 +19¢

Fishecs Tnde - ia’m <% %leg = Jh-528
\ s‘l’oq"o Ea/qv‘ .

-> |t is also referred as Cost of living Index

-> The CPI is a measure of average change in price over a given period of time the Consumer pays
for the basket of goods and services.

— The CPI helps in finding the rate of Inflation.

_Ziw
> CPl =2

R — A W

Consumer Price Index (CPI)

where | = group index
w > weight.

Deflated value:

- Deflation of value occurs when retailers & Service providers Cut their costs & sell smaller
packages, give out smaller portions or generally provide less for the same Price so as to maintain the
same sticker price.
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current value

Deflated value = ———
current year CPI

Splicing of Index numbers

— It means the construction of One Continuous series from two different index number series on the
basis of Common base.

—lt is to be used when a new commaodity is to be added to the existing list of commodities.

Shifted Price Index

original Price Index

Shifted price Index = x 100

Price Index of the year to which it has to be shifled

Chain Index number (CIN)

A chain Index is an Index number in which the value of any given period is related to the value of
immediate preceding period.
This in different from the fixed- base Index.

CIN = Link Relative of current year x CIN of Previous year
100

Here, link relative is the price relative.

Purchasing power of Money :-
— It is the reciprocal of price index number

1

Price Index number

Purchasing power of money =

- Lesser the price index number, greater will be the purchasing Power of money.

Real wages

current year wages
= yea' I8® x Base year CPI
Current year CPI

- It is the wages in comparison with base year wage

Percentage increase in Real wages

- [1 _ (I+%Increase in Price )] x100

1+% increase in wages

Where,
% Increase in price is rate of inflation

Examples:

the CPI goes up from 100 to 250 & the wages of a worker also raised from
10,000 to 30,000.

Find the real wages.
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= 30000 . gq
2 .50
= 19000
Example:
If with an increase of 10% in price, the rise in wages is 20% then the Real wages has increased by
(@) 20 % b) 10% c) less than 10%  d) more than 10%

Gl:wﬂ:' 7 Talrase (n ?vice =0 =0
7. Jlacwese  n Si= Qo7 20D

w9
o ZLquek i vl coo@es . (:\_ C»r 7 noasse in Eﬂfﬂ X 10D
) \t £ inCage W
e A G
‘T

Note:

%. Increase in real wages will be always Less than the difference b/w % increase in wages & %
increase in price.

Tests of Adequacy (Tests of consistency)

1. Unit test
For Index no. to pass unit test, it must be independent of unit.

— only simple aggregative Price Index doesn't satisfy unit test as it is not Independent it is units.

2). Time reversal test (TRT)

,Condition for satisfying TRT
Po1 x P1o =1

Po1 represents 1 on 0
Where as P10 represents 0 on 1
Fisher’s index and Marshall’s index satisfy

3) Factor Reversal Test (FRT)

— Condition for satisfying factor reversal test is
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% P1q1
Y Poqo

Pot1 x qo1= Vo1 =
Where

Vo1, value index of 1 on 0

— only Fisher's Index Satisfies FRT.

4) circular Test

—> Condition for satisfying circular test is Po1 x P, X P20 =1

— Fisher's Index fails to satisfy Circular test

— It is satisfied by Simple GM of price relatives & weighted aggregative with fixed weights

—Circular test is an extension of TRT

To find the current year salary and Dearness allowance(DA) when Base year salary, Base year
CPI and Current year CPI are given.

Note: If base year CPl is not given, then it is taken as 100

Base year salary X Curent year CPI
Base year CPI

Current year salary:

- Dearness allowance= Current year salary — Base year salary

To find the current year CPl when Percentaqge increase/ decrease in price is given

Example:Index number of prices in the year 2008 is 225. With 2004 as the base year , What is the
percentage change in price from base period?

Q(\J*—ﬂ CpL
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Lose k-imi e Cag YASZ - ’\

Example1:

Suppose a business executive was earning . 2,050 in the base period, what should be his salary in
the current period if his standard of living is to remain the same? Given) IW = 3544 Y W =25

a) %. 2096 b) X. 2906 c)X. 2106 d) . 2306
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Example2:

The monthly income of an employee was Rs.8000 in 2014. The consumer price index number was
160 in 2014, which rose to 200 in 2017. If he has to be rightly compensated, the additional dearness

allowance to be paid to him in 2017 would be:
a) Rs.2400 b) Rs.2750 c)Rs.2500 d) none of these

Case e Cleo) —_—s SeeD
Crrveent Qe ( 200) _— 2C
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l6o
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Example3:
If the prices of all commodities in a place has increased 20% in comparison to the base period

prices, then the index number of prices for the place is now....

a) 100  b)120 c)20  d) 150

CPT
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) + 207
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Practice questions:

1. Chain index is equal to
(a) like relative of current year x chain index of the current year

100
(b) link relative of previous year x chain index of the current year
100
(c) link relative of current year x chain index of the previous year
100
(d) link relative of previous year x chain index of the previous year
100
2. The test of shifting the base is called
(a) Unit Test. (b) Time Reversal Test. (c) Circular Test.  (d) None of these.
3. An index time series is a list of numbers for two or more periods of time.
(a) Index (b) Absolute (c) Relative (d) Sample

4. P01 is the index for time
(@)1on0 (b)Oon 1 (c)1on1 (dJoon0

5. The index number of prices at a place in 1998 is 355 with 1991 as base. This means
(a) There has been on the average a 255% increase in prices

(b) There has been on the average a 355% increase in price

(c) There has been on the average a 250% increase in price

(d) None of these

6. If the price of all commodities in a place has increased by 1.25 times in comparison to the base
period prices, then the index number of prices for the place is now

(a) 100 (b) 125 (c) 225 (d) None of the
above.

7. If now the prices of all the commodities in a place have been decreased by 85% over the base
period prices, then the index number of prices for the place is now (index number of prices of base
period = 100)

(a) 100 (b) 135 (c) 65 (d) None of these

8. Simple Aggregative Method is used for computing a:

(a) Relative index. (b) Price index. (c) Value index. (d) None of these.

9. The is satisfied when Pab x Pbc x Pca = 1

(a) Time reversal test (b) Factor reversal test (c) Circular test (d)
Unit test

10. is an extension of time reversal test.

(a) Factor reversal test (b) Circular test (c) Unit test (d) None of these
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11. Time reversal test is satisfied when
(a) PO1 xP10=0 (b) PO1 x P10 =1
(c) P01 xP10 <1 (d)PO1 x P10 > 1

12. The total sum of the values of a given year divided by the sum of the values of the base year is
(a) Price index. (b) Quantity index. (c) Value index. (d) None of these.

13. Fisher’s ideal index is

(a) Arithmetic mean of Laspeyre’s and Paasche’s index.
(b) Median of Laspeyre’s and Paasche’s index.

(c) Geometric mean of Laspeyre’s and Paasche’s index.
(d) None of these.

14. Factor reversal test is satisfied by
(a) Laspeyre’s index. (b) Paasche’s index.
(c) Fisher’s ideal index. (d) None of these.

15. Laspeyre’s index is based on
(a) Base year quantities. (b) Current year quantities.

(c) Average of current year and base year. (d) None of these.

16. Laspeyre’s and Pasche’s method satisfy time reversal test
(@) True (b) False (c) Both (d) None of these

17. The index number is a special type of G.M.
(a) True (b) False (c) Both (d) None of these

18. The number of test of adequacy is
(a) 2 (b) 5 (c)3 (d) 4

19. Theoretically, A.M. is the best average in the construction of index nos. but in practice, mostly the
G.M. is used:
(a) False (b) True (c) Both (d) None of these

20.P10 is the index for time
(@)1on0 (b)Oon 1 (c)1on1 (dJoon0O

21. The index number is not a special type of average
(a) False (b) True (c) Both (d) None of these

22. Fisher’s ideal idex no. is equal to

(a) Laspeyse’s index x Pasche’s Index (b\/LaSpeyse'S index X Pasche’s Index
(c)(L+P)/2 (d) None of these

23. Fisher’s Ideal formula does not satisfy test

(a) Circular test (b) Unit test (c) Time Reversal test (d) None of these
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24. The price level of a country in a certain year has increased by 20% over the base period. The
Index number for that year is
(a) 20 (b) 120 (c) 220 (d) None of these

25. In a circular test the condition must be satisfied?
(@a)PO1 xP12xP20=1 (b)P02xP10xP20=1 (c)P10xP20xP21=1 (d) None of these

26. For factor reversal test:P01 x Q01 = VO1 = True Value Ratio (T.V.R.) This is
(a) False (b) True (c) Both (a) & (b)  (d) None of these

27. During a certain period, the cost of living index number goes up from 110 to 200 and the salary of
the worker is also raised from Rs. 3,250 to Rs. 5,000. Does the worker really gain?
(a) No (b) Yes (c) Cannot determine (d) None of these

28. During a certain period, the cost of living index number goes up from 110 to 200 and the salary of
the worker is also raised from Rs. 3,250 to Rs. 5,000. What should be his salary in real terms?
(a) Rs. 5,800 (b) Rs. 5,909 (c) Rs. 5,900 (d) None of these

29. When the prices or quantities of all the goods are changing in the same ratio then the
Laspeyre’s and Paasche’s Index Number will be
(a) Equal (b) Unequal (c) Either (a) or (b) (d) None of these

30. Between 1990 and 2000, the price of a commaodity increased by 60% while the production
decreased by 30%. By what percentage did the value index of production of commodity change in
2000 with respect to its value 1990.

(a) 10% (b) 15% (c) 12% (d) None of these

31. The consumer price index over a certain period increased from 120 to 215 and the wages of
worker increased from Rs. 1,680 to Rs. 3000. What is the loss of the worker?
(a) 5.58 (b) 6.58 (c) 7.58 (d) None of these

32. The consumer price index for a group of workers was 250 in 1994 with 1980 as the base.

Compute the purchasing power of a rupee in 1994 Compared to 1980.
(a) 0.40 (b) 0.50 (c) 0.60 (d) None of these
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	CONCEPT OF LIMIT
	Here x approaches 2 from values of x greater than 2 and for x being very close 2f(x) is very close to 4. This situation is defined as right-hand limit of f(x) as x approaches 2 and is written as lim f(x)= 4 as x  2+
	ii) LHL =RHL
	iii) f (x) =  f (a) as limit x tends to a

	c. c.The Median is the 2nd Quartile

