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Typ
e
 o

f N
um

b
ers

N
atural N

um
bers (N

): (Counting num
bers, Positive Integers) 1, 2, 3, 4 ......

W
hole N

um
bers (W

): (Set of all natural num
bers and 0) 0, 1, 2, 3, ...........

Integers (Z): – 
...........–3, –2, –1, 0, 1, 2, 3, 4, 5 ..........

Even N
um

bers:
N

um
bers that are exactly divisible by 2. These num

bers end in even num
ber

or zero. 2, 4, 6, 8, ......................
O

dd N
um

bers:
N

um
bers that are not exactly divisible by 2. These num

bers end in odd
num

ber. 1, 3, 5, 7, 9, ..........
N

ote: Sum
 of any tw

o odd num
bers is alw

ays an even num
ber.

Exam
ple: 3 + 5 = 8 (an even num

ber)
7 + 23 = 30 (an even num

ber)
N

ote: Product of any tw
o odd num

bers is alw
ays an odd num

ber.
Exam

ple: 3 × 7 = 21 (an odd num
ber)

5 × 13 = 65 (an odd num
ber)

R
ational N

um
bers (Q

): N
um

bers w
hich can be expressed in the form

 of
P

q
, w

here p and q both are integers and q is a non-integer..

Exam
ple : 2

3,
3

5
 etc.

Irrational N
um

bers : N
um

bers that cannot be expressed in the form
 of pq

w
here p and q both are integers i.e., the num

bers w
hich are not rational.

Exam
ple: 

,
2,

3,
27

 etc. (Rem
em

ber 22/7 or 3.14 is approx. value of 
R

eal num
bers (R

): Real num
bers are com

bination of rational and irrational
num

bers.
C

om
plex or im

aginary num
bers: These num

bers are w
ritten as a + bi

w
here i 2 = –1

Prim
e N

um
bers: A

 num
ber w

hich is not divisible by any num
ber other than

1 and itself. Such num
bers have only tw

o factors, the num
ber itself and 1.

Exam
ple: 2, 3, 5, 7, 11, 13, 17, 19, 23

Shortcut A
pproach - 1

W
hen tw

o num
bers are divided by a third num

ber, leave the sam
e rem

ainder,
then the difference of these tw

o num
bers is alw

ays perfectly divisible by
third num

ber.
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1.
24345 and 33334 are divided by certain num

ber of three digits and
the rem

ainder is the sam
e in both the cases. Find the divisor and the

rem
ainder.

(a)
103, 6

(b)809, 3
(c)

101, 4
(d)109, 5

Sol.
(c)

D
ifference = 33334 – 24345 = 8989

Since, 8989 = 101 × 89
101 is the required 3 digit divisor

O
n dividing any of the given num

bers by 101, w
e get 4 as

rem
ainder.

Shortcut A
pproach - 2

To find the greatest n digits num
ber com

pletely divisible by a divisor. Find
the rem

ainder by dividing greatest n digits num
ber by the divisor.

Required num
ber = (G

reatest n digits num
ber)  – (Rem

ainder)
2.

W
hat is the largest num

ber of 4 digits w
hich is com

pletely divisible
by 18?
(a)

9990
(b)9984

(c)
9992

(d)N
one of these

Sol.
(a)

G
reatest four digits num

ber = 9999
D

ivisor = 18
9999
9099909990

18
555

9

Rem
ainder = 9

So, required num
ber = 9999 – 9 = 9990

3.
W

hat is the greatest odd num
ber of 4-digits w

hich is com
pletely

divisible by 17?
(a)

9996
(b)

9979
(c)

9981
(d)

9991
Sol.

(b)
G

reatest four digits num
ber = 9999

D
ivisor = 17

9999
85149
136
139
136

17
588

3

Rem
ainder = 3

So, num
ber = 9999 – 3 = 9996

But, 9996 is even num
ber, so subtract

EBD_7336
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3

17 from
 9996.

D
ifference = 9996 – 17 = 9979.

(W
hich is odd num

ber)
H

ence, the required num
ber is 9979

Shortcut A
pproach - 3

To find the least n digits num
ber com

pletely divisible by a divisor. Find the
rem

ainder by dividing least n digits num
ber by the divisor.

Required num
ber = (Least n digits num

ber)  + (D
ivisor – Rem

ainder)
4 .

W
hat is the sm

allest num
ber of 4-digits w

hich is com
pletely divisible

by 22?
(a)

1008
(b)1010

(c)
1002

(d)1012
Sol.

(d)
The least four digit num

ber = 1000
D

ivisor = 22
1000
88120
110

22
45

10
So, required num

ber
= 1000 + (22 – 10) = 1012

Shortcut A
pproach - 4

If sum
 and difference of tw

o num
bers are given, then

Product of the tw
o num

bers
(Sum

 + D
ifference) × (Sum

 – D
ifference)

=
4

5.
The product of tw

o term
s is 4640 and their difference is 22. Find

the sum
 of their reciprocals.

(a)
14

2025
(b)

69
2320

(c)
19

3941
(d)

11
1347

Sol.
(b)

Let the num
bers be x and y

Product
Sum

D
ifference

Sum
D

ifference
4

Sum
22

Sum
22

4640
4

2
2

Sum
22

4640
4
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Sum
) 2 = 4640 × 4 + (22) 2 = 18560 + 484

Sum
 = (19044) 1/2 = 138

N
ow, 1

1
x

y
Sum

138
x

y
xy

Product
4640

69
2320

Shortcut A
pproach - 5

Sum
 of the digits of a given tw

o digit num
ber is S. W

hen its digits are
interchange their places, the num

ber decreased by D
. Then,

G
iven num

ber 
1

5
9

2
9

D
D

S
S

6.
Sum

 of the digits of a given 2–digit num
ber is 12. W

hen its digits
interchange their places, the num

ber decreases by 54.  Find the
num

ber.
(a)

93
(b)84

(c)
75

(d)66
Sol.

(a)
G

iven num
ber

D
1

D
5

S
S

9
2

9
 

54
1

54
5

12
12

9
2

9

1
5

18
6

93
2

Shortcut A
pproach - 6

Sum
 of the digits of a given tw

o digit num
ber is S. W

hen its digits
interchange their places, the num

ber is increased by I. Then

G
iven num

ber 
1

5
9

2
9

I
I

S
S

7.
Sum

 of the digits of a given 2-digit num
ber is 13. W

hen its digits
interchange their places, the num

ber increases by 9. Find the given
num

ber.
(a)

76
(b)94

(c)
67

(d)85
Sol.

(c)
G

iven num
ber

I
1

I
5

S
S

9
2

9
 

9
1

9
5

13
13

9
2

9

1
5

12
14

2
 = 60 + 7 = 67

EBD_7336
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Shortcut A
pproach - 7

If difference betw
een a tw

o-digit num
ber and the num

ber obtained by
interchanging the digits is given, then difference of the two digits of the tw

o

digits num
ber

D
ifference in original and new

 num
ber

=
9

8.
If the difference between a two-digit num

ber and the num
ber obtained

by interchanging digits is 36, then find the difference of the digits
of the original num

ber.
(a)

1
(b)2

(c)
3

(d)4
Sol.

(d)
(D

ifference of the digits of the num
ber)

 

D
ifferenceoforiginal
and

new
num

ber
9

 
36

4
9

Shortcut A
pproach - 8

If ratio of the sum
 and the difference of tw

o num
bers is a : b, then

Ratio of the tw
o num

bers = a
b

a
b

9.
R

atio of the sum
 and difference of tw

o num
bers is 9 : 1. Find the

ratio of these tw
o num

bers.
(a)

5 : 4
(b)9 : 5

(c)
2 : 1

(d)3 : 2

Sol.
(a)

Ratio of the tw
o num

bers 
a

b
a

b
9

1
10

5:4
9

1
8

Shortcut A
pproach - 9

(i)
(a

n + b
n) is divisible by (a + b) w

hen n is odd
(ii)

(a
n – b

n) is divisible by both (a + b) and (a – b) w
hen n is even

(iii)
(a

n – b
n) is divisible by only (a – b) w

hen n is odd
10.

If (67
67+ 67) is dividing by 68, the rem

ainder is :
(a)

61
(b)67

(c)
63

(d)66
Sol.

(d)
 (x

n + y
n) is divisible by

(x + y) w
hen n is odd

So, ((67
67 + 1

67) + 66)
(67

67 + 1
67) is divisible by 68,

H
ence rem

ainder is 66.
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Shortcut A
pproach - 10

W
hen (x n + k) is divided by (x – 1),

(a)
Rem

ainder = 1 + k; if k < (x – 1)
(b)

Rem
ainder = 1 + (Rem

ainder obtained w
hen

k is divided by x – 1); if k > x – 1
11.

Find the rem
ainder on dividing (9

16 + 6) by 8.
(a)

5
(b)7

(c)
2

(d)3
Sol.

(b)
H

ere k = 6 and x – 1 = 8
k < (x – 1)

So, Rem
ainder = 1 + k = 1 + 6 = 7

Shortcut A
pproach - 11

A
 num

ber w
hen divided by d

1  and d
2  successively, leaves the rem

ainder
r1  and r2  respectively. If the num

ber is divided by d
1  × d

2 , then
Rem

ainder = d
1  × r2  + r1

12.
A

 certain num
ber w

hen successively divided by 3 and 5 leaves
rem

ainder 1 and 2. W
hat is the rem

ainder if the sam
e num

ber be
divided by 15?
(a)

7
(b)8

(c)
9

(d)10
Sol.

(a)
Rem

ainder = (d
1  × r2  + r1 )= (3 × 2 + 1) = 7

Shortcut A
pproach - 12

T
o find the num

ber of zeros at the end of a product, w
rite the product as

prim
e factorisation like (in the prim

e factorise bases are different prim
e

num
bers and pow

ers are natural num
bers)

Product = 2 m × 5
n × ......

H
ere m

 and n are natural num
bers. N

ow
 you know

 that product of each
pair of 2 and 5 gives a zero (0), therefore
The product has m

 zeros, if m
 < n and

The product has n zeros, if m
 > n.

The product has m
 or n zeros, if m

 = n.
13.

N
um

ber of zeroes at the end in the product 1 × 2 ×3 × 4 ×  ...... ×
25 is
(a)

5
(b)6

(c)
10

(d)25
Sol.

(b)
Let 1 × 2 × 3 × ... × 25 = 2

x5
yz w

here Z is the w
hich is neither

divisible by (2) nor by (5)
5, 10, 15, 20, 25 are the m

ultiplier of 5 w
here 25 has two m

ultiples
of 5. (i.e. : 5 × 1 = 5, 5 × 2 = 10, 5 × 3

= 15, 5 × 4 = 20, 5 × 5 = 25) So
y = 6. It is clear that indices of 2 w

ill be m
ore than 5 m

eans x >
6 m

eans there w
ill be m

axim
um

 6 pairs of 2 × 5. So their w
ill be

6 zeros at the end of the given num
bers.

EBD_7336
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14.
If 2 × 4  × 6 × 8 × 10 × 12 × ........... × 60 w

ill be divisible by 10
n, then

w
hat can be the m

axim
um

 value of n?
(a)

12
(b)10

(c)
7

(d)9
Sol.

(c)
It is sim

ilar previous Q
uestion

H
ere, total pow

er on 5 w
ill be 6 + 1 =7.

H
ence, M

axim
um

 value of n = 7

Shortcut A
pproach - 13

(a)
U

nit digit of any pow
er of the num

bers w
ith unit digit 0, 1, 5 and 6 are

respectively 0, 1, 5 and 6 i.e.
(. . . . . . 0) n = (. . . . . . . 0)
(. . . . . . . 1) n = (. . . . . . . 1)
(. . . . . . . 5) n = (. . . . . . . 5)
(. . . . . . . 6) n = (. . . . . . . 6)

(b)
If unit digit of any num

ber is other than 0, 1, 5 and 6; then m
ultiply its

unit digit by itself least num
ber of tim

es till you get the unit digit as 1,
5 or 6.
C

ount the num
ber of tim

es you m
ultiply the unit digit by itself.

Let's see
(2) 4 = 16

(3) 4 = 81
(4) 2 = 16

(7) 4 = 2401
(8) 4 = 4096

(9) 2 = 81
Therefore, if n is a natural num

ber, then
U

nit digit of (2) 4n = 6
U

nit digit of (3) 4n = 1
U

nit digit of (4) 2n = 6
U

nit digit of (7) 4n = 1
U

nit digit of (9) 2n = 1
(c)

U
nit digit of a product a ×

 b ×
 c ×

 ...... is the unit digit of the product
of the unit digit of a, b, c, .......
U

sing the facts given above in section (a), (b) and (c), you can find
the unit digit of any pow

er of a num
ber.

15.
Find the unit digit of (624) 50.
(a)

9
(b)6

(c)
4

(d)3
Sol.

(b)
D

igit at unit place in 624 = 4
N

ow, (4) 50 = (4) 2 × 25

So, unit digit of (4) 2 × 25 = 6
H

ence, unit digit of (624) 50 is 6

Shortcut A
pproach - 14

If N
 is a com

posite num
ber and N = a

p b
q c r ....w

here a, b, c are different
prim

e num
bers and p, q, r are natural num

bers. Then
The num

ber of divisors (factors) of N
 including 1 and the num

ber N
 itself

= (p + 1) (q + 1) (r + 1) ........



8
N

um
ber System

 &
 Sim

plification

16.
Find the different divisors of 37800, excluding unity.
(a)

95
(b)94

(c)
93

(d)92
Sol.

(a)
37800 = 2

3 × 3
3 × 5

2 × 7
1

The num
ber of divisors = (p + 1)(q + 1)(r + 1)

= (3 + 1) × (3 + 1) × (2 + 1) × (1 + 1) = 96
Therefore num

ber of divisor, excluding unity  = 96 – 1 = 95.

Shortcut A
pproach - 15

If the sum
 of squares of tw

o num
bers is x and the square of their difference

is y, then the product of the tw
o num

bers 
2

x
y

17.
If the sum

 of squares of tw
o num

bers are 58 and square if their
difference is 16, then the product of the tw

o num
bers is

(a)
14

(b)18
(c)

12
(d)21

Sol.
(d)

Sum
 of square of tw

o num
bers, x = 58

Square of their difference, y = 16

Product of tw
o num

bers 
58

16
21

2

Shortcut A
pproach - 16

Tw
o different num

bers w
hen divided by the sam

e divisor, leaves rem
ainder

x and y respectively and w
hen their sum

 is divided by the sam
e divisor,

rem
ainder is z. Then the divisor = x + y – z

18.
If tw

o num
bers are each divided by the sam

e  divisor, the rem
ainders

are respectively 3 and 4. If the sum
 of the num

bers be divided by the
sam

e divisor, the rem
ainder is 2. The divisor is :

(a)
9

(b)7
(c)

5
(d)3

Sol.
(c)

D
ivisor = x + y – z = 3 + 4 – 2 = 5

Shortcut A
pproach - 17

If N
 be a com

posite num
ber such that

N =
 (x) a (y) b (z) c .......; w

here x, y, z, ....... are different prim
e num

bers, then
sum

 of divisors or factors of
1

1
1

1
1

1
.......

1
1

1

a
b

c
x

y
z

z
x

y
z

EBD_7336



N
um

ber System
 &

 Sim
plification

9

19.
Find the sum

 of the factors of 90.
(a)

214
(b)234

(c)
224

(d)226
Sol.

(b)
(90) = [2 × (3) 2 × (5)]
H

ence, sum
 of divisor(b

1)
(c

1)
a

1
y

1
z

1
x

1
z

....
(x

1)
y

1
z

1

2
3

2
2

1
3

1
5

1
z

2
1

3
1

5
1

   
  4

1
27

1
24

1
2

4
= 3 × 13 × 6

           = 234

Shortcut A
pproach - 18

If the product of the num
bers is x and the sum

 of these tw
o num

bers is y,
then the num

bers are given by

The larger num
ber  

2
4

2
y

y
x

 and

The sm
aller num

ber
2

4
2

y
y

x

20.
If the sum

 of tw
o num

bers is 78 and their product is 1352, then find
the larger num

ber.
(a)

52
(b)26

(c)
25

(d)62
Sol.

(a)
Larger num

ber

2
y

y
4x

2
= 

2
78

(78)
4

1352
2

= 78
26

104
52

2
2

Shortcut A
pproach - 19

If the product of tw
o num

bers is x and the difference betw
een these tw

o
num

bers is y, then the

Large num
ber 

2
42

y
x

y
     and       Sm

aller num
ber 

2
42

y
x

y
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21.
If the product of tw

o num
bers is 600 and their difference is 10, the

find the sm
aller num

ber.
(a)

30
(b)20

(c)
10

(d)40

Sol.
(b)

Sm
aller num

ber
=

2
42

y
x

y
=

2
(10)

4
600

10
2

=
2500

10
2

= 50
10

2
=

20.

D
IV

ISIB
ILITY R

U
LES

D
ivisibility by 2

A
 num

ber is divisible by 2 if its unit’s digit is even or 0.
D

ivisibility by 3
A

 num
ber is divisible by 3 if the sum

 of its digits is divisible by 3.
D

ivisibility by 4
A

 num
ber is divisible by 4 if the last 2 digits are divisible by 4, or if the last

tw
o digits are 0’s.

D
ivisibility by 5

A
 num

ber is divisible by 5 if its unit’s digit is 5 or 0.
D

ivisibility by 6
A

 num
ber is divisible by 6 if it is sim

ultaneously divisible by 2 and 3.
D

ivisiblity by 7
A

 num
ber is divisible by 7 if unit’s place digit is m

ultiplied by 2 and
subtracted from

 the rem
aining digits and the num

ber obtained is divisible
by 7.
For exam

ple:

1680
7

= 1680 – 7 × 2 = 1666
It is difficult to decide w

hether 1666 is divisible by 7 or not. In such cases,
w

e continue the process again and again till it becom
e easy to decide

w
hether the num

ber is divisible by 7 or not.

166
6

166
6

2
154

A
gain 15

4
15

4
2

7,divisibleby7
H

ence 16807 is divisible by 7.
D

ivisibility by 8
A

 num
ber is divisible by 8 if the last 3 digits of the num

ber are divisible by
8, or if the last three digits of a num

ber are zeros.
D

ivisibility by 9
A

 num
ber is divisible by 9 if the sum

 of its digits is divisible by 9.
D

ivisibility by 10
A

 num
ber is divisible by 10 if its unit’s digit is 0.
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ANALOGY
The meaning of analogy is ‘similar
properties’ or similarity. If an object or
word or digit or activity shows any
similarity  with another object or word or
digit or activity in terms of properties,
type, shape, size, trait etc., then the
particular similarity will be called analogy.
The relationship of analogy can be
established in two ways :

(i) A  :  B    : :   C  :  D

(ii)    A  :  B    : :   C  :  D

TYPES OF ANALOGY
1. Word Analogy
2. Letter Analogy
3. Number Analogy
4. Mixed Analogy
Word Analogy
In word analogy, candidates have to find
the relationship between given words in
a pair.
1. TOOL & OBJECT BASED

ANALOGY
This establishes a relationship
between a tool and the object in
which it works.

EXAMPLE
Scissors : Cloth

2. SYNONYM BASED ANALOGY
In such type of analogy two words
have similar meaning.

EXAMPLE
Huge : Gigantic

3. WORKER & TOOL BASED
ANALOGY
This establishes a relationship
between a particular tool and the
person of that particular profession
who uses that tool.

EXAMPLE
Writer : Pen

4. WORKER & PRODUCT BASED
ANALOGY
This type of analogy gives a
relationship between a person of
particular profession and his/her
creations.

EXAMPLE
Writer : Book

5. CAUSES & EFFECT BASED
ANALOGY
In  such type  of  analogy 1st  word
acts and the 2nd word is the effect
of that action.

EXAMPLE
Work : Tiredness

6. OPPOSITE RELATIONSHIP
(ANTONYM) BASED ANALOGY
In such type of analogy the two
words of the question pair are
opposite  in meaning.

EXAMPLE
Poor : Rich

Analogy &
Classification

Chapter

1
VERBAL REASONING
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7. GENDER BASED ANALOGY
In such type of analogy, one word
is masculine and another word is
feminine of it or It is a ‘male and
female’ or ‘sex’ relationship.

EXAMPLE
Man : Woman

8. CLASSIFICATION BASED
ANALOGY
This type of analogy is based on
biological, physical, chemical or any
other classification. In such
problems the 1st word  may  be
classified  by the 2nd word and vice-
versa.

EXAMPLE
Oxygen : Gas

9. FUNCTION BASED ANALOGY
In such  type of analogy, 2nd word
describes the function of the 1st

word.
EXAMPLE

Singer : Sings
10. QUANTITY AND UNIT BASED

ANALOGY
In such type of analogy 2nd word is
the unit of the first word and vice-
versa.

EXAMPLE
Distance : Mile

11. FINISHED PRODUCT & RAW
MATERIAL BASED ANALOGY
In such type of analogy the 1st word
is the raw material and 2nd word is
the end product of that raw material
and vice-versa.

EXAMPLE
Yarn : Fabric

12. UTILITY BASED ANALOGY
In such type of analogy the 2nd

word shows the purpose of the 1st

word or vice-versa.
EXAMPLE

Pen : Writing

13. SYMBOLIC RELATIONSHIP
BASED ANALOGY
In such type of analogy, the 1st word
is the symbol of the 2nd word and
vice-versa.

EXAMPLE

White : Peace
14. ADULT & YOUNG ONE BASED

ANALOGY
In such type of analogy, the 1st word
is the adult one and 2nd word is the
young one of the 1st word or vice-
versa.

EXAMPLE
Cow : Calf

15. SUBJECT & SPECIALIST
BASED ANALOGY
In such type of analogy the 2nd

word is the specialist of 1st word
(subject) or vice-versa.

EXAMPLE
Heart : Cardiologist

16. HABIT BASED ANALOGY
In this type of analogy 2nd word is
the habit of 1st and vice-versa.

EXAMPLE

Cat : Omnivorous
17. INSTRUMENT AND MEASURE-

MENT BASED ANALOGY
We see in this type of analogy, the
1st word is the instrument to measure
the 2nd word and vice-versa:

EXAMPLE
Hygrometer : Humidity

18. INDIVIDUAL & GROUP BASED
ANALOGY
Second word is the group of 1st

word (or vice-versa) in such type
of analogy.

EXAMPLE
Cow : Herd

EB
D
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19. STATE & CAPITAL BASED
ANALOGY
1st word is the state and 2nd word is
the capital of that state (1st word)
(or vice-versa) in the analogy like
this.

EXAMPLE
Bihar : Patna

20. ANALOGY BASED ON
INDIVIDUAL & DWELLING
PLACE
In such type of analogy 1st  word is
the individual & 2nd  word is the
dwelling place of that individual (1st

word) and vice-versa.
EXAMPLE

Horse : Stable
21. ANALOGY BASED ON

WORKER AND WORKING
PLACE
In this type of analogy the 1st word
represents a person of particular
profession and 2nd word represents
the working place of that person (1st

word) and vice-versa.

EXAMPLE

Doctor : Hospital
22. ANALOGY BASED ON TOPIC

STUDY
1st word is the study of the 2nd word
(or vice-versa) in the analogy like
this.

EXAMPLE
Birds : Ornithology

Letter Analogy
In letter analogy, candidate has to find
out the relationship between given
letters or group of letters.

1. FORWARD ALPHABETICAL
SEQUENCE BASED ANALOGY

EXAMPLE
CD : FG : : PQ : UV

Here, CD and FG are in the natural
alphabetical sequence. Similarly, PQ &
UV are in the natural alphabetical
sequence.
2. BACKWARD OR OPPOSITE

ALPHABETICAL SEQUENCE
BASED ANALOGY

EXAMPLE

DC : GF : : QP : VU
In fact this case is opposite of case I
3. VOWEL – CONSONANT RELA-

TION BASED ANALOGY

EXAMPLE

ATL : EVX : : IPR : ORS
Here, the 1st  two words start with the 1st

two vowels A & E and the next two words
start with the next two vowels I & O.
Last two letter of every word are
consonants.
4. SKIP LETTER RELATION

BASED ANALOGY
EXAMPLE

ABC : FGH : : IJK : NOP
Here, between ABC & FGH two letters
skip  and  they  are  D  &  E.  Similarly,
between IJK & NOP two letters skip and
they are L & M.
5. JUMBLED LETTERS RELATION

BASED ANALOGY
EXAMPLE

(i) LAIN : NAIL : : EVOL : LOVE
Here, the 1st term gets reveresed to
produce the 2nd term and similar
relation is shown in between 3rd and
4th term.
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Shortcut Approach
  I: While solving the problems based on alphabet, you must have in your mind

the exact positions of every letters of alphabet in forward order as well as in
backward or reverse order as given below:
Letters positions in forward alphabetical order:

A   B   C
1    2   3    4    5    6   7    8   9  10   11   12   13   14  15  16   17  18   

   D   E   F   G   H   I    J    K    L    M    N   O    P    Q    R   

S    T     U    V    W    X    Y    Z
19   20   21   22   23   24   25   26

Letters positions in backward or reverse alphabetical order:

Z   Y   X   W   V   U   T   S    R    Q     P     O     N     M    L      K     J     I     
1    2    3   4     5    6   7    8    9    10    11   12    13    14    15    16   17   18   

   H    G      F     E     D    C     B     A
  19    20    21    22   23   24    25   26

  II: Just keep in mind, the following positions of the letters in the English alphabet
(forward order).

(i) 15 20 25105

E J O T Y

EJOTY Remember this word

(ii)  

CFILORUX Remember

3 6 9 12 15 18 21 24

C F I L O R U X
EB
D
_7
00
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(iii) 

16 20 2484

D H P T X

DHLPTX Remember

12

L

Number Analogy
In this, candidate has to find out the
relationship between the numbers or
group of numbers.
1. EVEN AND ODD NUMBERS

BASED ANALOGY
EXAMPLE  84 : 51 : : 72 : 37

(Here, 84 & 72 are even and 51 & 37
are odd numbers respectively)

2. ADDITION AND SUBTRACTION
OF NUMBERS BASED
ANALOGY

EXAMPLE  234 : 9 : : 136 : 10
(Here, 2 + 3 + 4 = 9 and 1 + 3 + 6 = 10)

3. MULTIPLICATION AND
DIVISION OF NUMBERS
BASED ANALOGY

EXAMPLE 3 : 21 : : 5 : 35
(Here, 3 × 7 = 21 and 5 × 7 = 35)

4. SQUARES & CUBES OF
NUMBERS BASED ANALOGY

EXAMPLE  4 : 16 : : 8 : 64
(here, 42 = 16 and 82 = 64)

Mixed Analogy
In this, candidate has to find out the
relationship between the given group of
letters and a number on one side.

EXAMPLE  AB : 12  : :  CD  : :  34
(Here,  A   B C D
               and
              1   2 3 4

(positional (positional
        value) vlaue)

CLASSIFICATION
In classification we take out an element
out of some given elements and the
element to be taken out is different from
the rest of the elements in terms of
common properties, shapes, sizes, types,
nature, colours, traits etc. In this way,
the rest of the elements form a group and
the element that has been taken out is
not the member of that group as this
single element does not possesses the
common quality to be possessed by rest
of the elements.

TYPES OF CLASSIFICATION
1. Letter/meaningless word based

classification
2. Meaningful word based

classification
3. Digit based classification
4. General knowledge based

classification
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1. LETTER/MEANINGLESS WORD
BASED CLASSIFICATION
Such classifications are based on
letters of English alphabet. So many
groups of letters are given in the
question in which one group is
different from remaining groups and
hence the different group will be our
answer.

EXAMPLE
(a) PQT (b) UVY
(c) DEH (d) IJN
(e) FGJ

Sol. (a) Here, P Q R S T

2 letter gap

(b) U V W X Y

2 letter gap

(c) D E F G H

2 letter gap

(d) I J K L M N

3 letter gap

(e) F G H I J

2 letter gap
Hence, correct option is (d).

2. MEANINGFUL WORDS BASED
CLASSIFICATION
In such type of classification we
have to take odd word out of the
given group of meaningful words.

EXAMPLE
(a) Slim (b) Trims
(c) Greets (d) Grid
(e) Fight

Sol. (a) Here, 
Sl  i   m

1 vowel
(b)

Tr  i   ms

1 vowel

(c)
Gr  ee   ts

2 vowels
(d)

Gr  i   d

1 vowel

(e)
F  i   ght

1 vowel
Hence, correct option is (c).

3. DIGIT BASED CLASSIFICATION
In such type of classifications digits
or numbers are given to find out one
number that is not a part of the
group of remaining numbers.

EXAMPLE
(a) 122 (b) 128
(c) 199 (d) 200
(e) 388

Sol. 199 is an odd number while all the
other options are even numbers.

4. GENERAL KNOWLEDGE
BASED CLASSIFICATION
Such classification is done on the
basis of our general knowledge. No
doubts that this is a word based
classification but without having
general knowledge this type of
questions can not be solved.

EXAMPLE
(a) Cat (b) Dog
(c) Tiger (d) Octopus
(e) Lion

Sol. Octopus is the only animal out of
given options which is a water animal.
Rest of the options are land animals.

Shortcut Approach
Step I : See all the given options with a
serious eye.
Step II :  Try to make relation of similarity
among the given options.
Step III :Find out the one word not
having the common similarity like other
options and that one word will be your
answer.
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DIRECTIONS (Qs. 1-2) : In the
following questions, select the related
letters/number from the given
alternatives.
1. 43 : 57 : : 111 : ?

(a) 135 (b) 133
(c) 134 (d) 136

2. AZBY : CXDW : : EVFU : ?
(a) GTHS (b) FUVE
(c) ZYEU (d) BXWD

DIRECTION (Q. 3) : In the following
question, select  the related word pair
from the given alternatives.

Power : Watt : : ? : ?
(a) Pressure : Newton
(b) Force : Pascal
(c) Resistance : Mho
(d) Work : Joule

DIRECTION (Q. 4) : In the following
question, select  the related number pair
from the given alternatives.

9143 : 9963 : : 6731 : ?
(a) 1368 (b) 5666
(c) 8964 (d) 9694

DIRECTION (Q. 5) : In the following
question, select related letters pair from
the given alternatives.

KLMN : IJKL : : TUVW : ?
(a) RSUT (b) VWXY
(c) STUV (d) RSTU

DIRECTIONS (Qs. 6-8) : In the
following questions, select the related
word from the given alternatives.
6. Influenza: Virus :: Ringworm: ?

(a) Bacteria (b) Fungi
(c) parasite (d) Protozoa

7. LMNO : NQTW :: GHIJ : ?
(a) ILOR (b) ILRO
(c) ILMO (d) LRMO

8. 103 : 10609 : : 106 : ?
(a) 10606 (b) 10306
(c) 11236 (d) 13636

DIRECTIONS (Qs. 9-12): In the
following questions, find the odd word/
letters/number pair from the given
alternatives.

9. (a) D F O U (b) N P S W
(c) K M P T (d) D F I M

10. (a) 286 (b) 166
(c) 495 (d) 583

11. (a) Wing Commander
(b) Air Marshal
(c) Captain
(d) Group Captain

12. (a) 243 - 132
(b) 183 - 54
(c) 108 - 97
(d) 99 - 63

DIRECTIONS (Qs. 13-15): Choose the
odd word/number from the given
alternatives.

13. (a) Chennai (b) Daman
(c) Raipur (d) Shimla

14. (a) Sirius
(b) Proximacentauri
(c) Deimos
(d) Alpha centauri

15. (a) 2890 (b) 3375
(c) 1728 (d) 1331

PRACTICE EXERCISE
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1. (b) As, 62 + 7 = 43
(72) + 8 = 57
Similarly,
(10)2 + 11 = 111
(11)2 + 12 = 133

2. (a) A C+2 E G+2

Z X+2 V T+2

B D+2 F H+2

Y W+2 U S+2

3. (d) As,  Power  is  measured  by
Watt.
Similarly, Work is measured by
Joule.

4. (c) As,
9143  9 + 1 + 4 + 3 = 17
9963  9 + 9 + 6 + 3 = 27

Similarly,
6731  6 + 7 + 3 + 1 = 17
8964  8 + 9 + 6 + 4 = 27

5. (d) As,

K L M N : I J K L
–2
–2
–2
–2

Similarly,

T U V W : R S T U
–2
–2
–2
–2

6. (b) As,  Infuenza  is  caused  by
virus.
Similarly, Ring worm is caused
by Fungi.

7. (a) As,
L M N O

+2 +4 +6 +8

N Q T W
Similarly,

G H I J

I L O R

+2 +4 +6 +8

8. (c) As, (103)2 = 10609
Similarly, (106)2 = 11236

9. (a)
N P S W,

+2 +3 +4

K M P T

+2 +3 +4

and D F I M

+2 +3 +4
But,  D F O U

+2 +9 +6

10. (b) As, 2 8  6 = 2 + 6 = 8 , 4 9  5
= 4 + 5 = 9  and 5 8  3 = 5 + 3
= 8
but, 1 6  6 = 1 + 6 = 7  6

11. (c) Captain is odd one out.
12. (d) 99-63 is odd one out.
13. (b) Except Daman, all others are

capital.
14. (c) Except Deimos (It is a satellite),

all others are star systems.
15. (a) Except 2890, All are cube of a

number.
(15)3 = 3375, (12)3 = 1728,
(11)3 = 1331.

HINTS & SOLUTIONS
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INTRODUCTION
A series is a sequence of numbers/alphabetical letters or both which follow a
particular rule. Each element of series is called ‘term’. We have to analyse the
pattern and find the missing term or next term to continue the pattern.

TYPES OF SERIES

SERIES

Number
series

A series that is
made by only

number or digit

A series that is
made by only

alphabetic letters

A series in
which both

alphabets and
numbers are

used

A series of letters,
which follow a
certain pattern, is
given with four /
five times blank
spaces in between.
The missing letters
in order is correct
answer.

1. Ascending series
2. Descending series
3. Oscillating series

Alphabet
series

Alpha-numeric
series

Mixed
series

Continuous Pattern
series

Correspondence
series

A series which
is created by

the combination
of two or more
than two series

A series consists of
three sequence with
three different
elements (for ex.
capital letters,
numbers and small
letters). An element
of each sequence is
correspond to the
element of other
sequence on the
basis of the similarity
in position.

Series
Chapter

2

NUMBER SERIES
Number series is a form of numbers in
a certain sequence,  where some
numbers are mistakenly put into the
series of numbers and some number is
missing in that series, we need to
observe first and then find the accurate
number to that series of numbers.

Remember
Even and odd numbers.
Prime and composite numbers.
Square and square roots of a
numbers.

Cube and cube roots of a numbers.

Arithmetic 
Operations

Addition
Subtraction
Division
Multiplication

Types of Number Series
1. PERFECT SQUARE SERIES

This type of series are based on
square  of  a  number  which  is  in
same order and one square number
is missing in that given series.

EXAMPLE  841, ?, 2401, 3481, 4761
Sol. 292, 392, 492, 592, 692
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2. PERFECT CUBE SERIES
Perfect Cube series is a arrangement
of numbers in a certain order,
where some number which is in
same order and one cube is missing
in that given series.

EXAMPLE  4096, 4913, 5832, ?, 8000
Sol. 163, 173, 183, 193, 203

3. MIXED NUMBER SERIES
Mixed number series is a
arrangement of numbers in a
certain order. This type of series
are more than are different order
which arranged in alternatively in
single series or created according
to any non conventional rule.

EXAMPLE  62, 64, 30, 32, 14, 16, ?

Sol. 62 64 30 32 14 16 6

–2 ÷ 2 –2 ÷ 2 –2 ÷ 2

÷ 2 ÷ 2

4. PRIME SERIES
When numbers are a series of
prime numbers.

EXAMPLE  2, 3, 5, 7, 11, 13, __ , 19
Sol. Here, the terms of the series are the

prime numbers in order. The prime
number, after 13 is 17. So, the
answer to this question is 17.

5. ALTERNATE PRIMES
It can be explained by below
example.

EXAMPLE  5, 11, 17, 23, __, 41
Sol. Here, the series is framed by taking

the alternative prime numbers.
After 23, the prime numbers are 29
and 31. So, the answer is 31.

6. The difference of any term
from its succeding term is
constant (either increasing
series or decreasing series):

EXAMPLE  4, 7, 10, 13, 16, 19, __, 25

Sol. Here, the differnce of any term
from its succeding term is 3.

7 – 4 = 3
10 – 7 = 3
So, the answer is 19 + 3 = 22

7. The difference between two
consecutive terms will be
either increasing or decreasing
by a constant number:

EXAMPLE  2, 10, 26, 50, 82, __

Sol. Here, the difference between two
consecutive terms are
10 – 2 = 8
26 – 10 = 16
50 – 26 = 24
82 – 50 = 32
Here, the difference is increased
by 8 (or you can say the multiples
of 8). So the next difference will be
40 (32 + 8). So, the answer is 82 +
40 = 122

8. The difference between two
numbers can be multiplied by
a constant number:
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EXAMPLE  15, 16, 19, 28, 55, __
Sol. Here, the differences between two

numbers are
16 – 15 = 1
19 – 16 = 3
28 – 19 = 9
55 – 28 = 27
Here, the difference is multiplied
by 3. So, the next difference will be
81. So, the answer is 55 + 81 = 136

9. The difference can be multiples
by number which will be
increasing by a constant
number:

EXAMPLE  2, 3, 5, 11, 35, __
Sol. The difference between two

number are
3 – 2 = 1
5 – 3 = 2
11 – 5 = 6
35 – 11 = 24

10. Every third number can be the
sum of the preceding two numbers :

EXAMPLE  3, 5, 8, 13, 21, __
Sol. Here, starting from third number

3 + 5 = 8
5 + 8 = 13
8 + 13 = 21
So, the answer is 13 + 21 = 34

11. Every third number can be the
product of the preceeding two
numbers :

EXAMPLE  1, 2, 2, 4, 8, 32. __
Sol. Here, starting from the third number

1 × 2 = 2
2 × 2 = 4
2 × 4 = 8
4 × 8 = 32
So, the answer is 8 × 32 = 256

12. Every succeeding term is got
by multiplying the previous
term by a constant number or
numbers which follow a
special pattern.

EXAMPLE  5, 15, 45, 135, __

Sol. Here,
5 × 3 = 15
15 × 3 = 45
45 × 3 = 135
So, the answer is 135 × 3 = 405

13. In certain series the terms are
formed by various rule
(miscellaneous rules). By
keen observation you have to
find out the rule and the
appropriate answer.

EXAMPLE  4, 11, 31, 90, __
Sol. Terms are,

4 × 3 – 1 = 11
11 × 3 – 2 = 31
31 × 3  – 3 = 90
So, the answer will be 90 × 3 – 4
= 266

14. TRIANGULAR PATTERN SERIES:
Sometimes the difference between
consecutive terms of a series,
again form a series. The differences
between the consecutive terms of
the new series so formed, again
form a series. This pattern
continues till we attain a uniform
difference between the
consecutive terms of the series.

EXAMPLE
2, 12, 36, 80, 150, ?

Sol. As discussed above, we may lebel
the given series as I and then form
series II to IV as shown, below:
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Series-I: 2 12 36 80 150 ?
Series-II: 10 24 44 70 ?
Series-III: 14 20 26 ?
Series-IV: 6 6

Clearly, the pattern in series III is +6.
So, missing term in series
III = 26 + 6 =32
Missing term in series II = 70 + 32 = 102
Missing term in series I = 150 + 102 =  252
Thus the missing term = 252
(i.e. 150  + 70 + 26 + 6)

Remember

Elementry Idea of Progressions:
1. ARITHMETIC PROGRESSION

(A. P.):
The sequence of the form a, a + d,
a + 2d, a + 3d, ...... is known as an
A.P., whose nth term is a + (n –1) d.
Here ‘a’ is first term and ‘d ’ is
common difference.

2. GEOMETRIC PROGRESSION
(G. P.):
 The sequence of the form a, ar, ar2,
ar3, ...... is known a G.P., whose nth

term is arn–1.
WRONG NUMBER:
In this type of questions, a series of
numbers is given which follow a certain
pattern and  one its term does not fit into
the series. The candidate is required to
identify the pattern involved in the
formation of series and then find out that
number which does not follow the specific
pattern of the series. This particular
number is the wrong term in the series.

EXAMPLE
One number is  wrong in the
following series. Find out this
wrong number.
1, 5, 9, 15, 25, 37, 49

Sol. The pattern is as follows
17

12 (2 + 1)2 32 (4 + 1)2 52 (6 + 1)2 72

Hence number 15 is wrong and
should be replaced by 17.

Shortcut Approach
(1) If numbers are in ascending order

in the number series, then the
numbers may be added or
multiplied by certain numbers
from the first number.

(A) 19 23 26 30 33 ?
19 23 26 30 33 37
+4  +3 +4 +3 +4

(B) 1 3 12 60 ?
1 3 12 60 360

  ×3  ×4   ×5  ×6

(2) If numbers are in descending
order in the number series, then
the numbers may be subtracted or
divided by certain numbers from
the first number.

(A) 34 18 10 6 4 ?
34 18 10 6 4 3

–16 –8 –4 –2 –1

(B) 720 120 24 6 2 ?
720 120 24 6 2 1

/6 /5 /4 /3 /2

(3) If numbers are in mix order
(increasing and decreasing) in the
number series, then the numbers
may be in addition, subtraction,
multiplication, division, square
and cube in the alternate numbers.

(A)
200 165 148 117 104 ?
200 165 148 117 104 77
(14) +42 (13) –42 (12) +42 (11) –42 (10) +42 (9) –42
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(B)
14 17 31 48 ? 127
14 17 31 48 79 127

  14+17=31  17+31=48  31+48=79  
(4) Check the direct formula if any.
(5) Check whether all numbers are odd,

even or prime.
(6) Check whether all the number are

perfect squares or cubes.

ALPHABET SERIES
A series that is made by only alphabetic
letters.

EXAMPLE  G, H, J, M, ?

Sol.   G H J M Q

+ 1 + 2 + 3 + 4

Shortcut Approach
Remember all the alphabets and
their place number.
Intervals like :

E J O T Y ,  C F I L O R U X

5 10 15 20 25 3 6 9 12 15 18 21 24

ALPHA NUMERIC SERIES
These kind of problems used both mathematical operation and position of letters in
the alphabet in forward, backward order.

EXAMPLE  2 Z 5, 7 Y 7, 14 X 9,
23 W 11, 34 V 13, ?

Sol.
–1 –1 –1 –1 –1

+2
+5 +7 +9 +11 +13

+2 +2 +2 +2

47 U 152   Z   5   1 4  X  9  23  W  11  34  V  13  

MIXED SERIES
A series formed with the combination of
more than one series.

EXAMPLE  A, Z, C, X, E, ?
Sol. There are two interwoven series.

A Z C X

– 2
+ 2

– 2
+ 2

E V
1 26 3 24 5 22

 ? = V

EXAMPLE  Z, L, X, J, V, H, T, F, __, __
Sol. The given sequence consists of

two series
(i) Z, X, V, T, __
(ii) L, J, H, F, __. Both consisting
of alternate letters in the reverse
order.

 Next term of (i) series = R, and
Next term of (ii) series = D

Reverse Order Repetition Series:
In such series, first part is written in
reverse order of the second part of the
series.
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EXAMPLE  R, A, M, S, H, H; S, E, M A,?
Sol. H S E M A RR A M E S H

  

 ? = R

elements (usually capital letters,
digits and small letters). On the basis
of the similarity in position in the
three sequences, a capital letter is
found to correspond with a unique
digit and a unique small letter,
whenever it occurs. The candidate is
required to trace out this
correspondence and accordingly
choose the elements to be filled in at
the desired places.

EXAMPLE

C  B   –  –   D    –   B   A  B  C  C  B
–   –   1  2    4     3   –   –   ?  ?   ?   ?
a   –   a  b    –    c    –   b   –  –  –   –

Sol. Comparing the positions of the
capital letters, numbers and small
letters, we find a corresponds to c
and 1 correspond to a. So, a and 1
correspond to c. b corresponds to
A and 2 corresponds to b. So, b and
2 correspond to A. Also, 4
corresponds to D. Therefore, the
remaining number i.e. 3
corresponds to B. Hence, BCCB
corresponds to 3113.

SERIES HAVING GROUP OF
LETTERS AS ITS ELEMENTS:

In such ser ies, each element
consists of group of letters instead
of a single letter.

EXAMPLE  LDP, DPL, PLD, ?
Sol.

L D P D PL P L D L D P

 ? = LDP

CONTINUOUS PATTERN
SERIES
It is a series of small/capital letters that
follow a certain pattern like repetition of
letters.

EXAMPLE b a a b – a b a – b b a – –
Sol. b  a  a  b  b a  /  b  a  a b  b  a  /  b a

CORRESPONDENCE
SERIES:

This type of series consists of three
sequences with three different
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DIRECTIONS (Qs. 1-2): In the following
Questions, which one set of letters when
sequentially placed at the gaps in the
given letter series shall complete it?
1. ccbab _ caa _ bccc _ a _

(a) babb (b) bbba
(c) baab (d) babc

2. a_ _ dba_ _bcad__ _da__ _cd
(a) bccdbcab (b) abcddcba
(c) cbcddcba (d) aabbccdd

DIRECTIONS (Qs. 3-4): A series is
given,with one term missing. Choose
amongst the given responses choose the
meaningful one.
3. CUS, DVT, EWU, ____

(a) FXV (b) VXF
(c) XFV (d) XVF

4. 206, 221, 251, 296, ?, 431
(a) 326 (b) 356
(c) 311 (d) 341

5. A  series  is  given,  with  one  term
missing.  Choose the correct
alternative from the given ones that
will complete the series.
CAT , DBT , ECT , ?
(a) DCT (b) FDT
(c) FCT (d) FAT

DIRECTIONS (Qs. 6-10) : What should
come in place of the question mark (?)
in the following number series?

6. 2 16 112 672 3360 13440  ?
(a) 3430 (b) 3340
(c) 40320 (d) 43240
(e) None of these

7. 4 9 19 ? 79 159 319
(a) 59 (b) 39
(c) 49 (d) 29
(e) None of these

8. 4000 2000 1000 500 250
125 ?
(a) 80 (b) 65
(c) 62.5 (d) 83.5
(e) None of these

9. 588 563 540 519 ?
483 468
(a) 500 (b) 496
(c) 494 (d) 490
(e) None of these

10. 121 ? 81 64 49 36 25
(a) 92 (b) 114
(c) 98 (d) 100
(e) None of these

DIRECTIONS (Qs. 11-15) : Each of the
following number series, a wrong
number is given. Find out that number.

11.  3 5 13 43 178 891 5353
(a) 43 (b) 178
(c) 891 (d) 5353
(e) None of these

12.  80640 10080 1440 240 48 10 4
(a) 240 (b) 48
(c) 1440 (d) 10
(e) None of these

13.  3 5 10 12 17 23 24
(a) 5 (b) 17
(c) 24 (d) 23
(e) None of these

14. 1, 11, 38, 78, 175, 301
(a) 11 (b) 78
(c) 175 (d) 301
(e) None of these

15.  17, 39, 85, 179, 369, 879
(a) 369 (b) 211
(c) 179 (d) 879
(e) None of these
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