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Preface

General Studies Paper II of the Civil Services Prelims Examination, also known as CSAT,
has posed a significant challenge for many UPSC aspirants, particularly those without a
mathematics background. Surprisingly, even engineering students have found it difficult to

a-based ones.

excel in this paper since 2021. The reason for this difficulty lies in the changing approach of
UPSC, which now emphasizes logical questions rather than foé

Teaching UPSC aspirants has always been a fascinating e@énce as they are diligent and

adept at grasping logical concepts. I have consistently er%e relating these concepts to our

everyday lives rather than relying on mathematical ulas. The classroom sessions have
been fun and engaging. However, the lack of practi estions at the same difficulty level as
the exam often made it challenging for stude solidify their understanding.

To address this gap, I was motivated ttyﬁeate this book that provides a comprehensive
compilation of all the topics covered the UPSC CSAT syllabus (excluding Reading
Comprehension). The book contains v and solved examples, along with unsolved practice
questions for each topic. Most im antly, it includes UPSC CSAT questions from the past
14 years, enabling students tég e the significance of each topic in the actual exam.

e

I extend my sincere gratit all my dedicated students who have inspired me to undertake
this endeavor. I must ton some of them, such as Mr. Kapil Carpenter, Mr. Diptee Ranjan

Nayak, and Dr. Paval@e dy, who have been incredibly supportive throughout my writing journey.

I am also deepl %kful to Mr. Rajnish Gupta, whose efforts in converting my hand written
manuscript i@ a beautifully presented book have been invaluable. Additionally, I express

my app on to Mr. Amitesh Kumar (AAKASH Printers) for his assistance in bringing
this bo§t0 life.

Every effort has been made to ensure that this book is free of errors. However, should any
discrepancies come to light, I humbly request my students and readers to notify me so that

they can be rectified in the next edition.

I hope this book serves as a valuable resource to UPSC aspirants in their preparation for the

CSAT examination.

Ram Mohan Pandey
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Number System

1.1 Numbers

Basic Introduction

Gomplex Nuibers| ’

| v | v )
| Imagingry numbers | . Real numbers |

Irrational numbers Rattona%numb;QO
{ N Wl
Fractions O | Integers

@ v = v
itive inte,
Q il Oaturel mmbers) |

Prime number : A natural %&er which has only 2 factors t.e., 1 and itself is called a prime number.
Forexample: 2,3, 5, 7, 11, 13=47, 19, 23, 29, 31, ... etc.

A prime number (>=3) czyﬁays be expressed in the form of 61 + 1 or 4n + 1, where n is a natural number
but the converse is ue

Important facts about prime numbers :

a. 1 is neither prime nor composite number.

2 is the only even prime number and the first prime number.

There are infinite prime numbers.

There are total 25 prime numbers up to 100.

© oo o

There are total 46 prime numbers up to 200.

List of prime numbers from 1 to 100 is given below :

2 11 23 31 41 53 | 61 71 83 97
3 13 | 29 a7 43 69 | 67 73 89

5 17 47 79

7 19
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7. Find the value of the expression, -8 + 9 — 10 ... ... 99 — 100.
Sol: Here, —8 has no pair. So, take it separately.
8+©-10+11-12...... +99—100)=—8+[—%]:—8—462—54.
8. What will be the value of the expression, 7T— 8+ 9 —-10 ...... + 1699 — 1700 + 1701 ?
Sol: The given expression can be re-written as (7T—- 8+ 9 -10 ... ... + 1699 — 1700) + 1701.
Hence, inside the bracket we have 1694 terms.
20, the value of the expression = —% 1701 =-847 +1701 = 854.
9, Ifa’+b*=217 and & + b + ¢ =d°, where q, b, ¢ and d are distinct natural numbers, find g+ b+c +d?
Sol: We need to solve this question by hit and trial method: \
We know, 1° =1 and 6° = 216 ON
So, g or b =1 or 6 (vice-versa) and 217 + ¢° = d” so, d° — ¢® = 217 \/
We need to think about 2 such perfect cubes whose difference is %
So, ¢® =512 and d® = 729 Q/
Thus,a=1,6=6,¢=8and d=9. Q}
Hence,a+tb+te+d=1+6+8+9 =24, &O
1.2 Summation ‘n’ (2n), En® and Zn’ \O

1.2.1  Sum of first ‘»’ natural numbers is de@ by

En:1+2+3+...+n:w
Forexample, 5 = 1+2+3+A® 5;6 15.
1.2.2  Sum of the squares o rst ‘w’ natural numbers is denoted by
$n? =12 492 432 . @ n? = n(n +1)(2n +1)
& 6
For example,%z =12+ 22482 4+ 4% 1 5% = # =55,

1.2.3 Sum of the cubes of the first ‘#’ natural numbers is denoted by

1.2.4 Sum of first ‘%’ odd natural numbers = n°.

2
Ty < B IR T {@}

Forexample, £5° =1% + 27 + 3% + 4% + 5% = (zn)? _{5;6} =15% = 225.

2

Forexample, 1 +3+5=9=3% 1+3+5+7=16=4° 1+3+5+7+9=25=5%
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7. How many key strokes are needed to type from 1 to 500 in a computer screen ?
Sol: Digits used to write from 1 to 9 =9.

Digits used to write from 10 to 99 =90 x 2 = 180.

Digits used to write from 100 to 500 =401 x 3 = 1203.

2o, digits used to write from 1 to 500 =9 + 180 + 1203 = 1392,

8. The number of digits you have to type to write all the page numbers of a book starting from
1 (first page) is 2019. What is the number of pages in that book ?

Sol: Digits used to write from 1 to 9 =9.
Digits used to write from 10 to 99 = 90 x 2 = 180.
So, digits used to write from 1 to 99 =9 + 180 = 189.
Since, total digits used = 2019 (Given)
5o, left digits = 2019 — 189 = 1830. \
From 100 onwards, to write every number we need to type 3 digits. 0 *

1830 O\/

So, B 610 numbers are required to type 1830 digits. %

We have to write 610 numbers starting from 100.
S0, we can go to 709 since from 100 to 709, we have 610 n s. Hence, the right answer is 709.

9. Find the average of the given series : ,%
1,22, 3,3,3,4,4, 4 455 5 556 666 6 67 707,777, 17.
Tx8x15
Sol: We know that, average = spm.of ter SR -5 _x
number of terms%E Tx8

2

10. If13+ 23 +3% + 4%+ +10%= 3025,G)n what will be the value of 2° + 47 + 6% + 8% + . +207?
Sol: 29+ 49+ 67 + 89+ +207 =29 (R@LF+ 39+ 49+ + 10% = 8 x 3025 = 24200.

(Q

1.3 ayv—-w=9|x-»|, x@@yx= PW|x—z]|, xy+yw=11(x+»)

1.8.1 The differenc @%en a 2-digit number ‘xy’ and the number obtained by interchanging the
positions of if§li¥its ‘v’ is always divisible by 9 and equals 9| x —v]|.
Proof: xy —vx=10x+ v — (10v + x)
=10x +v — 10y —x =9(x — v)
To make the difference always positive, we use the modules.
So, wecansay xy —vx =9|x—v]|.
1.8.2 Difference between a 3-digit number ‘xv? and its reverse ‘zvx is always a multiple of 99, and
equals 99 |x — 2.
The difference between a 3-digit number ‘xy?’ and the number obtained by interchanging the
positions of first and last digits ‘zvy’ is always divisible by which number.
Proof: We know, xyz =100x + 10y + z and zyx = 100z + 10y + x
S0, xvz —zyvx =(100x + 10v + 2) — (100z + 10y + x) = 99(x — 2)
To make the difference positive, we use modulus so, xyz — zvx =99 |x — 2|

Hence, we can say the difference between a 3-digit number ‘xyz’ and the number obtained
by interchanging the positions of first and last digits ‘zvx’ is always divisible 99.
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6.
Sol:

Sum of a 2-digit number and its reverse is a multiple of 6, how many such numbers exist ?
We know that, xy + vx = 11(x + v);

If 11(x + v) is a multiple of 6. So, x + ¥ has to be a multiple of 6.
Here, three cases are possible :

Case-1 :

xty=6

(15, 51), (24, 42), 33 and 60. Total 6 numbers.

Case-2 :

Ftaw=12

(93, 39), (84, 48), (75, 57) and 66. Total 7 numbers.

Case-3 :

x+y=18

99 is the only possibility. Hence, 1 number. 0\0
O\/

Casel +case 2 +case 3 =6+ 7+ 1 =14 numbers are possible.

1.4 Cyclicity (unit digit)

Cyclicity of 2

2= 2= 3 2° = QO
2= (4| 2°= el4| 2°= 102/

2= I8 27=12 o= Q\\
=18 2°=25 2% = O

We can observe that the unit digit get@eated after every 4% power of 2. It is actually a cycle of 2, 4, 8,
6 which will get repeated all the ti ence, we can say cyclicity of 2 is 4.

This means that, a number of the&n

2% will have the last digit

2%%2 will have the last digiggs 4.

2%%3 will have the las as 8.

2% will have the lasggit as 6 (where k=1, 2,3, ...).

This is applicable not only for 2, but for all numbers ending in 2. Which can be concluded in the following table:

Form of power | Unit digit
dn+ 1 2
dn + 2 4
dn+ 3 8
in 6

Similarly, we can find the cyclicity of other digit’s too. Let’s talk about the cyclicity of 3.



Number System

1.5 Exponents (Number of zeros)

If we need to find the maximum power of 2, that will completely divide 10!. Then we have to expand 10!
and need to find how many times 2 is getting multiplied with 2.

Forexample,

100 =1%X2%x3X4x5XE6XTXx8x9Ix10
4 4 4 4 4
2x1 2x2 2x3 2x2x2 2%b
1 2 1 3 1

Total number of 25 =1+2+1+3+1=8
So, 2° will divide 10! completely.

This method is feasible for smaller numbers like 10, 15, 20, etc. but for bigger numbers like 500, 700 or
so on, this approach will not work. Hence, we have the following method to ﬁ@tptal number of powers.

Algorithm \/

We can find the maximum power by successive division, till the divisi@ossible.
Step 1: 10 will be divided by 2, which gives 5. Q/

Step 2: 5 will be divided by 2, which gives 2 (greatest integer).

Step 3: 2 will be divided by 2, which gives 1. (we will stop he ‘@ ince 1 is less than 2)
Step 4: Add the resultants of step 1, 2and 3 te., 5 +2 + 1 =8

So, 2° will divide 10! completely. ’{

Let's trv another example %

What is the maximum power of 3, that comple@divides 25!

We can find the maximum power by suocejgéi@ ivision, till the division is possible.

Step 1: 25 will be divided by 3, which giv :

Step 2: 8 will be divided by 3, which gi (ereatest integer is 2 and we will stop here, since 2 is less than 3).

Step 3: Add the resultants of step 2i.e. 8+ 2=10. So, 3*" will divide 25! completely.

Note: This method is valid or%prime numbers t.e., with the help of this method we can find powers of 2,
r

3,5, 7T and other primen “but we cannot find powers of composite numbers, such as 6, 8, 12 and so on.

<

EXAMPLES

1. Find out the maximum power of 2, that will completely divide 50!.
Sol: On dividing 50, successively by 2 we are getting the following result.

@:25, §:12, E:6, 9:3, E:1

2 2 2 2 2
To find powers, we have to add all the quotients t.e,, 25+ 12+ 6+ 3+ 1 =47,
Hence, 50! can be completely divided by 247

2. Find out the maximum power of 5, that will completely divide 50!.
Sol: On dividing 50, successively by 5 we are getting the following result.
50 10

—=10,—=2
5 5

To find powers, we have to add all the quotients #.e., 10 + 2 =12,
Hence, 50! can be completely divided by 5'°.

1
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3.

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

How many zeroces are there at the end of 20! ?

We know when 5 is multiplied with 2, then 0 is produced.

S0, we need to check the pairs of 2’s and 5's in 20!

Number of 5's in 20! = 4 and number of 2's in 20! = 18.

Number of pairs of 2 and 5 = 4. So, 2 and 5 can be multiplied 4 times inside 20!.

Hence, we have 4 zeroes at the end of 20!,

Note: If we talk in terms of pairs, always lesser number of power will be the number of pairs, and in
any number, powers of 5 will be always lesser than powers of 2. So, if we need to find number of zeros
at the end of n!, we just need to find powers of 5 in #n!.

How many zeroces are there at the end of 100! ?

Number of zeroes will be same as power of 5 in 100!,

Power of 5 in 100! = 20 + 4 = 24, (since, % =20, = 4]

: Q"
Hence, 100! ends with 24 zeroes. O\/
If Nis the product of first 100 multiples of 10. Then find the n % of zeros at the end of N ?
According to the question, @
N=10x1x10x2x10x3x ... % 10 x 100 Q>
=101%% 1 x2x 3% ... x 100) = 10'%°(100! = 100 ZAQQ 24 zeros = 124 zeros.

If N is the product of first 100 multiples of 100. qégxﬁnd the number of zeros at the end of N ?

According to the question,
N=100x1x100% 2% 100 X8 x...... x 10 ><§00
ST B $ % x 100) = 1008@ ) = 200 zeros + 24 zeros = 224 zeros.

If n! ends with 14 zeros, find the su all possible values of 1 ?
This question should be solved b and trial method.

Where we need to think abo t such number whose factorial is ending with 14 zeros; and next

4 numbers will also follo
60! ends with 14 zeros. 60!, 61!, 62! 63! 64! are ending 14 zeros.
S0, required sum = 61 + 62 + 63 + 64 = 310.

If n! ends with &%ros, how many values of n are possible ?
124! is ending with 28 zeros while 125! is ending with 31 zeros.

So, there is no such number whose factorial is ending with 30 zeros.

1.6 Divisibility

Rules of divisibility by certain integers :

Divisibility by 2
A number is divisible by 2, if the last digit is even t.e., 2,4, 6, 8, or 0.

Forexample, 124 is divisible by 2 because it is even (it ends in a 4).

Divisibility by 3
If the sum of the digits is divisible by 3, then the number is divisible by 3.
Forexample, 129 is divisible by 3 because 1 + 2+ 9 =12, and 12 is divisible by 3.

12
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14. If a number is divided by 84, the remainder is 37. What will be the remainder if it is divided by 21 ?
Sol: Suppose, the number = 84x + 37
On dividing the number by 21, 84x will leave 0 remainder and 37 will be the remainder as 16.

Hence, the overall remainder is 16.

15. Find the common factor of (11'° + 15'%) and (11! + 15,
Sol: Since, (g + ") is divisible by (a + &), if n is odd natural number.
20, both the numbers will be divisible by 26 and from all the factors of 26 t.e., 13 and 2 also.

16. What will be the remainder when (27°7 + 17°") is divided by 11 ?
Sol: Since, (¢ + b™ is divisible by (a + b). So, (27%" + 17%7) will be divisible by 27 + 17 i.e., 44.
Hence it is divisible by 11 also. So, remainder will be 0.

17. If AB x DED = ABAB,
AB x DEDED = ABABAB, 0\.
ABC x DEED = ABCABC, and \/
DED + DEDED + DEED = DDFEG, O
Where A, B, C, D, E, F and G are different digits, what is the vapue®t F x G ?
Sol: If AB x DED = ABAR, Q;
So, DED =101. Here, wecansay, D=1, E =0 &O

E
Thus, DED + DEDED + DEED = 101 &
10101
100
20

SR
11 3= DDFEG

So, F=2and G =3 OQ

Hence, F x G =2 x 3 =6. O
N
K

— AN
<
Binomial expansion is g‘iv%@y (a+b)" = n, a' b’ + n, a" b+ n, g LI n, a’b"
If (a + b)Y is divided }:@we will be having following expression.

n g0 =1 n-21.2 0gn
SABYT BLah wnoabth moat b n,a b
(@b +— +— b2
a a a a a

1.7 Remainder theorem

Here in RHS side, remainder of last term will be having some significant value, rest will have the remainders
as 0. Because in all other term we have a multiple of ‘¢ in numerator.
(a+b)" b

=04+0+0+...+—
a a

Hence, while solving the questions we will follow the same approach.

498 (3.1)%8 198
For example, ?z( k¥ =0+0+0+...+?

Numerator can be expanded with the help of binomial expansion and the last (final) term of numerator
will be 1% = 1.
And when 1 is divided by 3, remainder will be 1.

So, 4°8 will give 1 as remainder, when it is divided by 3.

16
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464
6. What will be the remainder of the expression e ?

Fl
Sol: ry always gives remainder as 4. Here, n is any natural number.

7. What will be the remainder of the expression T?

. 1% _g2-1¥ _cn?t 1%

: —=1 i :
Sol 3 3 3 3 (Remainder)
52!
8. What will be the remainder of the expression T ?
Sol: According to Wilson's theorem the answer will be 52. 0\,
: , ... 18" 1281 ()\/
9. What will be the remainder of the expression T? %

Sol: According to the property, numerator will be divisible by 38 Q/
S0, it is divisible by 19 also. Hence, the remainder is 0. %

1277 2’0‘% 2473 4. 3478
10. What will be the remainder of the expression 71\ 20 ?

Sol: According to the property, numerator will be §le by 90.
Hence, it is divisible by 30 also. Hence, the% inder is 0.

OQ Laagines g .. s + 515

11. What will be the remainder of the ex@sion g ?

Sol: Try to make pattern of remajnd% he patterns willbe 1, 3,5, 7,1,3,5,7,1,3, 5, 7 and so on.
There are total 26 terms in n@ at
So, till 24" terms the reﬁ&er will be 0 and 25" 26% term will be 1 and 3 respectively.
Hence, final remainde@ bel +3=4.
© 358 L8P0 B" faesres T

12. What will be thelemainder of the expression " ?

Sol: Here the pattern willbe 1 +3+9, 1 +3+9, 1+ 3 + 9, ... and we have total 80 terms in numerator.
So, sum of 79 and 80 term will be final remainder.

Hence, final remainder will be 1 + 3 = 4.

or.

1.8 LCM and HCF

1. Factors and Multiples : If a number a divides another number b exactly, we say that ais a factor of b.
In this case, b is called a muliiple of a.

2. Highest Common Factor (HCF) : The HCF of two or more than two numbers is the greatest number
that divides each of them exactly.

To find HCF: Express each one of the given numbers as the product of prime factors. The product of
least powers of common prime factors gives HCF.

18
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15. The HCF of two numbers is 20 and their LCM is 600, how many such pairs exist ?
Sol: Since, HCF is 20.

S0, both numbers will be a multiple of 20.

Let first number is 20x and second number is 20v.

We know that, HCF x LCM = product of 2 numbers

S0, 20 x 600 = 20x x 20v

Or, xv =30

Here, x, v will be co-prime to each other.

S0, possible combinations of x and v are (1, 30) (2, 15) (3, 10) (5, 6).

Possible pairs of positive integers are as follows:

20 = 1, 20 x 30 = 20, 600

20 x 2, 20 x 15 =40, 300

20 x 3, 20 x 10 = 60, 200 0\
20 x 5, 20 x 6 = 100, 120
Hence, 4 pairs are possible. %O

16. Find the greatest number that will divide 43, 91 and 183 so as t. %’e the same remainder in each case.

Sol: Required number = HCF of (91 — 43), (183 — 91) and (183, — = HCF of 48, 92 and 140

48 = 2% % 3
92 =27 %25 &&

140 =2 x 5% 7

So, HCF of (48, 92, 140) = 2% = 4, %
17. Find the largest number which divides 6 and 237 to leave the same remainder in each case.
Sol. Required number = HCF of (132 — 6@ — 132) and (237 — 62)

= HCF of 70, 10@311 1752856,
HCF and LCM of numbers.

18. Find the least number Whi?b en divided by 20, 25, 35 and 40 leaves remainders 14, 19, 29 and 34
respectively.

Sol: Here, (20 — 14) =6, 19) =6, (35— 29) =6 and (40 — 34) = 6.
Required numb%& CM of 20, 25, 35, 40) — 6 = 1394,

1.9 Factors

Factors are the numbers that can divide a number exactly.
Hence, after division, there is no remainder left.
To find the total number of factors of N.

Let us assume N is a natural number, for which we need to find the factors. If we convert NV into the
product of prime numbers by prime factorization method, we can represent it as :

N=x%xy? xf
where x, ¥ and z are the prime numbers and &, b and ¢ are their respective powers.
Total number of factors of a number N = (a + 1)(& + 1)(c + 1).

22



Practice

Set

Numbers

ofd. 512 97l io the sameas
(2) 0 (b) 2™
(C) 2’?1 (d) 2’?2

A positive integer is said to be a prime number
ifitis not divisible by any positive integer other
than itself and 1. Let p be a prime number
oreater than 5, then (®° — 1) is

(a) never divisible by 6.

(b) always divisible by 6, and may or may not
be divisible by 12.

(c¢) always divisible by 12, and may or may
not be divisible by 24.

(d) always divisible by 24.

The sum of two numbers is equal to thrice their

difference. If the smaller of the numbers is 10, EO

find the other number.
S

(a) 15 (b) 20
(c) 40 (d) None of th:
of the

A 2-digit number exceeds by 19t

squares of its digits and lzy& he double =
product of its digits. Find th ber

(a) 72 (

(c) 22 @) 12

Which one of th 'ﬂ\%ng is a prime number ?

(a) 161

(b) 221

(c) 373

(d) 437

How many 3-digit natural numbers N are there
such that the sum of digits of N and g

(N + 1) each is divisible by 8 ? For example,
N =107 doesn’t satisfy as the sum of digits of
107=1+0+ 7= 8is divisible by 8 but the sum
of digits of 108 =1 + 0 + 8 = 9 is not.

(a) O

(b) 5

(c) 7

(dy 10

Govind wants to number all the doors of his
hotel rooms. To do this, he buys some stickers
with numbers from 0 to 8, with “6” serving as
a stand-in for “9” when flipped. He purchased
20 stickers of each of 9 types for a total of 180
stickers. If Govind starts numbering the doors
from 1, then what will be the first number that
he cannot form using his stickers ?

(a) 66 \(b) 67

©) 68 0 1d) 69

A two-digit r AB1is multiplied by another
two-digit er CB and the resulting number
is a 3-dis pumber with the same digits DDD.
Const he following statements.

erage of AB and CB is 30.

&EK A+ B+ Cis a perfect square.

Which of the above statements is/are correct ?
(a) 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2

A three-digit number ABC is multiplied by 6
and the resulting number is a 3-digit number
with the same digits CCC. Consider the
following statements.

1. A+ B+ Cis aprime number.

2. A x B+ (Cis a perfect square.

3. C-A x Bis a perfect cube.

(a) Only one statement is correct.
(b) Only two statements are correct.
(c) All three statements are correct.

(d) None of three statements is correct.

Let ABC, BCA, CAB be 3-digit numbers such
that ABC + BCA + CAB = 1DD1 which is a
4-digit number starting and ending in 1. What
is the value of A+ B+ C+ D ?

(a) 11
(b) 12
(c) 13
(d) 23

25
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257.1f N has 16 factors, then N° may have how
many factors ?

(a) 33
(c) 45

(b) 41
(d) 51
258.The number of factors of a number ‘¢’ is 12.

Which of the following cannot be the number
of factors of & ?

(a) 30
(c) 23

(b) 33
(d) 45

259 Five numbers P, §, R, 5, T have 40, 15, 3, 28,
34 factors respectively. Which of the following
could be perfect cube ?

(2) Only P, @ and R
(b) Only @ and R
© Only P, Sand T
(d) Only P and S

260. A number ‘4’ has 9 factors, then how many
factors 24 can have ?

(a) 12, 15, 18
(©) 10, 12, 18

(b) 12, 16, 18
(d) 15, 18, 20

261.N? has 13 factors, which are smaller than N
Find the maximum number of factors of NSA

(a) 40 (b) 52
(c) 64 (d) None of th:

@
&
P
@Q’

%

42

262.If a 3-digit number ‘abe’ has 3 factors, how
many factors does the 6-digit number ‘abeabd’
may have ?
(a) 16
(c) 16 or 24

(b) 24
@) 20

263 .1If 2P has fifteen divisors, 3P has 16 divisors,
then how many divisors will 6P have ?

(a) 19 (b) 20
) 21 (d) 22
Q-
N/

O
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(b)
(a)
©
()
(b)
(D
(a)

. ()
- ()
- (©)
- (a)
- (©
- (D)
- (b)
- (b)
- (b)
- (©)
- (D)
- (a)
Y
- (b)
- (b)
- (D)
- (D)
Y
. (©)
- (b)
Y
- (D)
- (D)
Y

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
48.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

(a) 67. (b) 100. (a)
(© 68. (a) 101.(d)
(@) 69. (d) 102.()
(a) 70. (d) 103.(d)
@ 71. (d) 104.(a)
(@) 72. (c) 105.(d)
(a) 73. (a) 106.(c)
(© 74. (b) 107.()
(c) 75. (c) 108.(a)
(b) 76. (b) 109. (a)
(© 77. (o) 110.(d)
(c) 78. (o) 111.¢c)
() 79. (o) 112.()
(b) 80. (b) 113.(d)
(a) 81. (b) 114.(b)
M) 82. (0 115.()
() 83. (0 116. (b)
(b) 84. (b) 117.(a)
() 85. (d) 118.(b
(d) 86. (c) 11 Q
(@)  87. (b) @d)
(a) 88. (b) \Q,121.(a)
(a) 89. ( 122.(d)
(a) 90 123.(c)
@ D% 1240
(a) 2. (© 125.(b)
?‘\Q) 93. (a) 126.(b)
¢ 94. (c) 127.(a)
(d) 95. (d) 128.(b)
(a) 96. (a) 129.(c)
@ 97. (b) 180.(d)
(a) 98. (d) 181.(a)
(a) 99. (c) 132.(b)

ANSWER KEY

Number System

133.(b)
134.(a)
135.(c)
136.(c)
137.(d)
138.(b)
139.(c)
140.(a)
141.(c)
142.(b)
143.(b)
144.(c)
145.(b)
146.(a)
147.(
14¢
&
0.(d)
151.(a)
152. (b)
153.(b)
154.(c)
155.(c)
156.(a)
157.(b)
158.(b)
159.(c)
160.(a)
161.(c)
162.(d)
163.(c)
164.(d)
165.(a)

166. (c)
167.(d)
168.(c)
169. (b)
170.(c)
171.(a)
172.(a)
173.()
174.(d)
175.(d)

176.(3&

1724
léa)
Q> 9.(b)
180.(d)
181.(a)
182.(c)
183.(b)
184.(a)
185.(d)
186.(c)
187.(b)
188.(a)
189.(a)
190.(a)
191.(b)
192.(a)
193.(d)
194.(a)
195.(b)
196. (b)
197.(c)
198.(a)

199.(c)
200. (a)
201.(a)
202.(c)
203. (d)
204. (b)
205. (c)
206. (c)
207.(d)

208.(c)

209. (d)
210.(a)
211.(a)
212.(c)
213.(d)
214.(b)
215.(a)
216.(c)
217.(c)
218.(a)
219.(c)
220. (b)
221.(b)
222, (b)
223.(c)
224, (a)
225.(c)
226. (b)
227.(a)
228.(c)
229. (b)
230. (d)
231.(d)

232.(a)
233.(c)
234.(d)
235.(c)
236.(b)
237.(b)
238.(c)
239.(d)
240.(d)
241.(d)
242.(d)
243.(c)
244 .(a)
245.(a)
246.(b)
247.(a)
248.(a)
249.(a)
250.(b)
251.(a)
252.(a)
253.(a)
254.(a)
255.(d)
256.(c)
257.(c)
258.(a)
259.(c)
260.(c)
261.(c)
262.(c)
263.(b)
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278 _ g™ _ T —9Tl92 _ 9 _ 1y = 9T4(1)
Hence, option (c)is correct.

Take p =17, 11, 13 and check for the options.
Hence, option (d) is correct.
x+vy=3x—v) > 2x =4y,

If we take v as 10, we would get the value of x
as 20.

Hence, option (b) is correct.
Going through options we observe that both
the condition are satisfied for option (a).

Hence, option (a) is correct.

161 =23 x 7

221 =13 x 17

373 = Prime number

437 =19 x 23

Hence, option (c) is correct. %

For all natural numbers, except ending !@
e

the sum of digits increases by 1
following number. But for the numbe
in exactly one 9, the sum of (N
following number decreases b

For example, sum of digits
and that of 20is 2+ 0 %

Thus, the required ers, N are:
169, 259, 349, 4 619, 709, 789, 879, 969.

Hence, option (d)

is1+9=10

correct.

Sticker with number “6” is going to create
bottleneck as it is being used faster in
comparison to others.

With 20 of these stickers, we can number the
doors: 6, 9, 16, 19, 26, 29, 38, 39, 46, 49, 56,
59, 60, 61, 62, 63, 64, 65 and 66.

Thus 67 is the first number that cannot be
formed.

Hence, option (b) is correct.

DDD=Dx 111 =D x 3 x 37,
As LHS is product of two 2-digit numbers with

same unit digit, the only possibility is for
=9,

Hence, the product becomes 27 x 37 = 999,
S0, average of 27 and 3715 32. And A+ B+ C
=2+ 3+ 7 =121is not a perfect square.

Hence, option (d) is correct.

C1is a digit which when multiplied by 6 ends in
C only. So,itcan be 0, 2, 4, 6 or 8.

Now only 8 satisfies as one sixth of 000, 222
and 444 is not a 36»11: number, while that of

666 is having s gits.
Thus, AB =148.
Now 4 +C—1+4+8—131sapr1me

numl tAxB+C=1%x4+8=12isnota
tsquareand C- A XB=8-1x4=4is
perfect cube.

&Hence, option (a) is correct.
. LHS=A+ B+ ) x 111 and RHS

=1001 +110 x D=11 x (91 + 10 x D).
As LHS must be multiple of 11,

Do, certainly A + B+ C=11 and D = 2.
gothat 91 + 10 x 2=111.

Hence, option (c) is correct.

. N=6(2+4+6+8)x1111=6x 20x 11 x 101.

Do, N is always divisible by 24 (i.e., 6 x 4) as
well as 55 (i.e., 5 x 11).
Hence, option (c) is correct.

. M=(P+@Q+R+5) x1111

=(P+Q+R+8=x11x101
NowP+Q+R+5=9+8+7+6=30
M can be divisible by 33 if P+ @ + R + §is
multiple of 3 but M can never be divisible by 32.

Hence, option (c) is correct.

. P+Q+P.-Q=666

Adding 1 both sides, we get
1+P+@Q+P. Q=667
1+P)1+ e =23-29

P =22 and @ = 28 or vice-versa
So, P+ @ =22+ 28 =50.

Thus, only statement 1 is correct.

Hence, option (a) is correct.



Previous Year Solved Questions

Numbers

64

A gardener has 1000 plants. He wants to plant
them in such a way that the number of rows
and the number of columns remains the same.
What is the minimum number of plants that
he needs more for this purpose ?

(a) 14 (b) 24

() 32 (d) 34  [CSAT 2013]

A person is standing on the first step from the
bottom of a ladder. If he has to climbs 4 more
steps to reach exactly the middle step, how
many steps does the ladder have ?

(a) 8 (b) ©

(¢) 10 (d) 11  [CSAT 2016]

There are some nectar-filled flowers on a tree

and some bees are hovering on it. If one bee O ©) 0and 8

lands on each, flower, one bee will be left out$
If two bees land on each flower, one ﬂow%
9

will be left out. The number of flower
bees respectively are

(a) 2 and 4
(c) 3and 4

(b) 3 and KQ’

5
CSAT 2016]
>

In aid of charity, ever udent in a class

ees as the number of
students in th % s. With the additional
contribution of by one student only, the
total collection is Rs. 443. Then how many

contributes as many

students are there in the class ?
(a) 12
(b) 21
(c) 43

(d) 45 [CSAT 2016]

How many numbers are there between 100 and
300 which either begin with or end with 2 ?

(a) 110
() 111
() 112

(d) None of the above [CSAT 2016]

10.

How many numbers are there between 99 and
1000 such that the digit 8 occupies the units
place ?
(a) 64
(c) 90

(b) 80

(d) 104  [CSAT 2017]

The age of Mr. X last year was the square of a
number and it would be the cube of a number

next year. What is the least number of years
he must wait for hg to become the cube of

a number agairn?
(b) 38

(a) 42 O
% (d) 16

(c) 25

If Xi %een -3 and -1, and Y is between

- d 1, then X% — ¥? is in between which of
etollowing ?

(a) 9 and 1

[CSAT 2017]

(b) -9 and -1
@) 0 and 9
[CSAT 2018]

X and Y are natural numbers other than 1,
and Yis greater than X. Which of the following
represents the largest number ?

(a) XY M) XIY
© YIX @) (X + YVXY
[CSAT 2018]

If x — v = 8, then which of the following must
be true ?

1. Both x and ¥ must be positive for any value
of x and .

2. If xis positive, ¥ must be negative for any
value of x and v.

3. If xis negative, ¥ must be positive for any
value of x and .

Select the correct answer using the code given
below.

(a) 1 only
(b) 2 only
(c) Both 1 and 2

(d) Neither 1 nor 2 [CSAT 2018]



Number System

Factors

Greatest and least value

124.Let x be a positive integer such that 7x + 96 is
divisible by x. How many values of x are

possible ?
(a) 10 (b) 11
(c) 12 (d) Infinitely many

[CSAT 2023]

125. How many natural numbers are there which
give a remainder of 31 when 1186 is divided
by these natural numbers ?

126. What is the largest number among the

following ?
b) |— :
(b) 4

1 -G
(a) (E]
1 -2
(d) [EJ [CSAT 2020]

1 -4
(c) (g]

127. Which number amongst 2%°, 3% 4% and 8% is
the smallest ?

(a) 6 (b) 7 (a) 2% (b) 32
© 8 ()9 [CSAT 2023] © 45 N 87 [CSAT 2022]
"
&
&O
A
O
=
Sttt
1. (b 17. @ 38 (b)Q\®49. @ 65 () 81. @  97. (a) 113.(b)
2. (b) 18. (b) 34 50. () 66. (o) 82. (d)  98. (0 114.(b)
3. (© 19. © %’Q‘c) 51. @)  67. (© 83. (a)  99. (b) 115. (b)
4. (b) 20. (a) @B6. @ 52 (a) 68 (b))  84. (0 100. () 116.(d)
5. (a) 21. Q\Q) 37. (a) 53. () 69. (c) 85. (a) 101.(c) 117.(b)
6 © 22, (c) 38. (d) 54 @  70. (b)  86. (d) 102. (a) 118.(c)
7. (b) 23. (d)  39. (© 55. (b)  71. (b)  87. (a) 103.(c) 119.(b)
8. (@ 24. () 40. (d)  56. (a)  72. (b)  88. (b) 104. (d) 120.(c)
9. (a) 25. () 41. @  57. @ 73 () 89. (d) 105, (a) 121.(b)
10. (d) 2. (b) 42, (© 58. (c) 74. (b)  90. (©) 106. (b) 122.(d)
11. €& 27. (b))  43. (&)  59. © 75. (b)  91. (b) 107, (d) 123.(b)
12. () 28. (a) 44. (d) 60. () 76. (d) 92. () 108.(a) 124.(c)
13. (d) 29. (d) 45. (a) 61. (©) 77. (d) 93. (a) 109. (a) 125.(d)
14. @ 30. ()  46. (b)) 62 (@) 78 () 94 (&)  110.(b)  126.()
15. (b) 31. (b)) 47, (0 63. @)  79. (b)  95. (b) 111. (b) 127.(b)
18. {b) 32. (c) 48. (a)  64. (b)  80. (b)  96. (d) 112.(d)
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Number of rows =number of column — possible
only if a square formed.

Hence, we used to find a perfect square which
is closed to 1000.

2x2 3x3 4x4
We know 32° = 1024
S0 we can 32 row x 32 column = 1024

S0, gardener need 24 more plants
1000 + 24 = 1024 — 1000 = 24.

Hence, option (b) is correct.

F 3 9
8
3 7
v 6
Em s I
O
4| |2 O
2
4 1 ——» standing Q
4+4+1=9 @'@
Hence, option (b) is corr(%
We can go throu 1ons

(a) 2 flowers 4 b —> @@ 2 bee left

(b) 3 flowers 2bee — ®® O 1 flowerleft

(c) 3 flowers 4 bee — @@@ e 1 bee
left

e
@@O 1 flower left. If 2 bee on 1

flower.

Hence, option (c)is correct.

Let x student are there in the class

Each contribute Rs. x

So, total contribution = Rs. 2°

One student contributed addition = Rs. 2

eo

According to the question
So, x° + 2 =443, or, x° =441
Hence, x = 21.

Hence, option (b) is correct.

Number ending with 2 — 102, 112, 122, 132,
142, 152, 162, 172, 182, 192 = 10 numbers.

Number beginning with 2 — 201 to 299

= 100 numbers \0

So, total we ha QOO + 10 = 110 numbers
either beg‘m with 2.

Hence, opti a) is correct.
Q 199 — 108, 118, 128, 138, 148,

178 188, 198 — 10 numbers
arly, from 200 to 299 — 10 numbers

300 to 399 — 10 numbers

400 to 499 — 10 numbers

500 to 599 — 10 numbers

600 to 699 — 10 numbers

700 to 799 — 10 numbers

800 to 899 — 10 numbers

900 to 1000 — 10 numbers

So, total 10 x 9 = 90.

Hence, option (c) is correct.

Last year age | Present age | Next year age
-1 0 1
6 7 8
25 26 27
62 63 64
123 124 1256

His present age = 26

Last year age = 25 (square)

Next year age = 27 (cube)

He has to wait for his age to become 64 years.
Hence, he has to wait till 64 — 26 = 38 years.

Hence, option (b) is correct.



ungist

120.

121.

122,

123.

124

90

We need to find factors of difference of given
the numbers excluding 1.

Difference of the given numbers =427 — 421 =86,
Factors of 6 =1, 2, 3, 6.

Hence, option (c)is correct.

We need to find the factors of HCF of the given

numbers.
HCF of (399, 532) = 133.
Factors of 133 =1, 7, 19,133 1.e, 4

Hence, option (b) is correct.

Seeta goes after a gap of 2 days and Geeta
goes after a gap of 3 days.

Seeta=1, 4, 7,10, 13, 186, ...

Geeta=1,5,9, 13, 17, ...

After 1°* January, they will together go for
swim on 13% January.

Hence, option (d) is correct.

LCM (5, 24, 9) = 360
So, all three will meet 360 day.

Now as 1°* time they meet is on Sunday which
occurs after every 7 days.

360=51xT7+3
357" day will be Sunday and hence, 36
will be on Wednesday. O

Hence, option (b) is correct.

number of

of 96. Here we need to ﬁ%
factors of 96.

96 can be factorized afdy 2° x 3.
Total factors of ‘K +1DA+1)=6x2=12
Hence, x can here*12 values.

Hence, option (c) is correct.

@}%

N
Jf Tx + 96 1s divisible by x, meq@@s the factors
tal

125.1186 — 31 = 1155.

Total factors of 1155 which are less than 31
will be the answer of this question t.e., 9.

Hence, option (d) is correct.

1 -§
126. (—] =80 B
2

-3
(l] =49 =928 _g4
4

-4
[l] =3%* =81 largest number

-2
(l] = B2 =88
6

Hence, optio

0\.

correct.

go7.28. g0 8,%
240, 8, (23)12
21, 236, 236

24b
’& = hot smallest = 4%

&321 = smallest = 3%

O

Using options answer cannot (c¢) and (d) both
same and we already eliminated.

Hence, option (b) is correct.



Additional Questions from Other Competitive Exams

Numbers

n is a natural number. If n° is odd, which of
the following is frue ?

A nisodd

B. n’is odd

C. n'is even

(a) A only (b) B only

(c¢) C only (d) A and B only

40 4 42 " 4—2 s 41."2 " 4—1.’2 -

1 21

(a) 4° ) 4244 2
9 9
(0) 19— @ 22—

Ifa+b+c¢+d+e=10 (all positive numbers),
then the maximumvalueof a xbx e x d x e is

(a) 12 (b) 32
(c) 48 (d) 72 “35
(25+5+3-2x4)+ (16 x 4—3) = C}§Q
(a) 61 (b) 22 o
© = @ 16 Q"

24 <$>.

How many 9-digit positi %egers are there,

the sum of squares of gghose digits is 2 ?

(a) 8 Q&@ )9

(c) 10 (d) 11

For real numbers x and v, ° + (y — 4)? = 0.
Then the value of x + v is

(a) 0

(b) 2

© 2
(d) 4

The following sum is
1+1-2+3-4+5-6... -20="?
(a) 10

(b) —10

(c) —11

(dy -9

8. Suppose n is a positive integer. Then (n” + n)

(2n + 1)

(a) may not be divisible by 2

(b) is always divisible by 2 but may not be
divisible by 3

(c) is always divisible by 3 but may not be
divisible by 6

(d) is always divisible by 6

9. IfA><B=24,B®t32, C x D =48, then
AxD \/

(a) cannoté@nd (b) is a perfect square

(c) is a cube (d) is odd

10. IfN, %’T are distinct positive integers such
t x E x T = 2013, then which of the
;ﬁ ing is the maximum possible sum of

& K and T'?
(a) 39
() 675

(b) 2015

(d) 671

11. Which of the following numbers is a perfect
square ?
(a) 1022121
(c) 3063126

(b) 2042122
(d) 4083128

12. Which of the following 7-digit numbers cannot
be perfect squares ?

1. 45xvz26
2. 2xvzl1T5
3. xvz3310
(a) 1 only (b) 2 only
(c) 3 only (d) All of these

13. Which of the following numbers is a perfect
square ?
(a) 48841 (b) 58287
(c) 68763 (d) 38262

14. Binomial theorem in algebra gives
A+x)"=a,+ax+ a2x2 S +a x"; where
Gy Oy i , a_are constants depending on n.
What is the sumofa, + @, +a, + ... ... Hog 7
(a) 27 (b)
) n? (d) n®+n
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01.
02.
03.
04.
05.
08.
07.
08.
09.

(d)
©)
(b)
(a)
(a)
(d)
(d)
(d)
(b)

10.
11.
12.
13.
14.
15.
16.
17.
18.

(c)
(a)
(d)
(a)
(a)
(c)
(c)
(d)
(a)

20.
21.
22.
23.
24.
25.
26.
217

(a)
(d)
(d)
(d)
(b)
(b)
(b)
(c)
(d)

ANSWER KEY

28.
29
30.
31.
32.
33.
34.
35.
36.

(b)
©
©
(d)
(b)
(b)
©
(a)
(a)

37.
38.
39.
40.
41.
42,
43.
44.
45.

(c)
(b)
(c)
(c)
(a)
(d)
(d)
(a)
(b)

486.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.
57.
58.
59.
60.
61.
62.

. (o)

(c)
(a)
(a)
(d)
(a)
(b)
(a)
(a)

64. (b)
65. (b)
66. (d)
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If n°is odd, then n is odd and any power of nis 8.

odd.

40 + 42 + 4—2 o 41."2 + 4—132

:1+16+L+2+L:19+L+l
1 J4 16 2
= il P i
16 16 16 9.

The product @ x b x ¢ x d % ¢ will be maximum
when each entity will be equal

e, a=b=c=d=e.

S0, a=b=c=d=e=2.

Hence, the maximum value of the product
—axbxexdxe

= 28 B2 SRR =ED,

The value of given expression is,
(25+5+3-2x4H+ (16 x4-3)

=(5+3-8) +(641-3)=81. A
The possible 9-digit positive numbersc)@Q

110000000, 101000000, 100100000
100010000, 100001000, 100000

O

100000010, 100000001 Q
whose sum of squares of di@ 2 11
P+ (y—-47>=0

If the sum of 2 perfi @quares is 0, then both
of them separa ust be 0.

(Since, perfect square cannot be negative)
So, 2> =0 or,x=0

And (y —4)* =0, 0r,y—4=0. So, y = 4.
Hence, x + ¥y =0+ 4 =4,

(Given sequenceis, 1 +1-2+3-4+5-6...
—20, can be written as
1+(1-2+3-4+5-6... +19-20)

We can observe inside the bracket every two
terms are giving —1, so we have

1+(-1-1-1-1-1-1-1-1-1-1
= ] =T,

A

&

10.

12

> +m2rn+D=nn+ D2r+ 1)
Ifn=1,thennn +1)2rn+1)=1x2x3=6
fn=2thennn+1)2n+1)=2x3x5=6x5
Ifn=3,thenn(rn+1)2n+1)=3x4xT7T=6x
14 and so on.

Hence, n(n + 1)(2r + 1) is always divisibly by 6.

Ax B=24 el

BxiC=32 S (D)

CxD=48 \/0 (B

On multiplyj quation (1) and (3), we get
&4 x 48 ... (4)

A x B x

On dj éyg equation (4) by equation (2),

we ge

xCxD 24x48
Y BaC 0 82

Hence, A x D is a perfect square.

=36 =8°

From prime factorization, we have

2013 =3 x 671

2013 =1 % 3 x 671 is the only possible way in
which 2013 can be expressed as the product of
three distinct positive integers.

Sum =1+ 3+ 671 =675.

. Here, 1022121 is perfect square number which

is square of 1021.

No number can be a perfect square unless its
digital rootis 1,4, 7 or 9.

For example, 4539 ends in 9, digit sum is
4+548+9=21 =2+1=58

Therefore, 4539 is not a perfect square.

If unit digit of a perfect square is 5, then ten’s
digit has to be 2.

For example, 157 = 225, the ten’s digit is 2.

Another example, 25, 625, 1225, all are perfect
square having unit digit 5 and tens digit is 2.
For example, 2xvz175, the last digit is 5 but

tens digit is 7 of the given number which is
other than 2.
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Ratio & Proportion

A ratio is a comparison of two numbers by division, where the first number is divided by the second
(obviously non zero) number.

Since ratio is the quotient of two numbers divided in a definite order, so it should be taken care to write
each ratio in that particular order. N

For example, the ratio of 5 to 3 should be expressed in the following manne\/o :

% (fraction from) or 5 : 3 (colon form), since the ratio is afraction, soif w@ply or divide both the terms
of a ratio with a same number, the ratio does not get affected. Q/

2.1 Continued ratio L &O

Let the length of a cuboidal block is 50 e¢m, br is 60 cm, and height is 70 ¢m, then the ratio of
length, breadth and the height is 50 : 60 : 7 d since all the values are divisible by 10, so after
division we get the ratio 5 : 6 : 7 which is i Nmhplest form.

Comparison can also be made for more than t@ﬁes.

The first term is known as anteceden he second term is known as consequent.
For example, In the ratio 5 : 9, 5 ig @;ecedent and 9 is consequent.

2.2 Proportion '@

It is expressed as a: b d means the way ‘« is related to ‘b’ , the same way ‘¢’ is related to ‘d.

Hence, a proporti é equatlon that tells us the two ratios are equal.
t can

Mathematically i
get ad = be.

Here the outer terms ‘@’ and ‘d’ are called the extremes of the proportion and the inner term ‘6’ and ‘¢
are called the means.

be expressed as a: b :: ¢: d, which means % = % and by cross multiplication we

a:b::ec:d = axd=bxe So,product of extremes = product of means.

2.3 Fourth proportional

Ifa:b::c:d, then ‘d is called fourth proportional to a, b, c.
For example, Find the fourth proportional to 4, 9 and 12.
Solution: Let the fourth proportional to 4, 9and 12be x. Then, 4:9:12:x = 4xx=9 x 12

_9x12

=27. Fourth proportional to 4, 9 and 12 is 27.
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Practice Set

IfA:B:l:é,B:C:l:é andC:D:é:é,
8 39 6 4

thentheratio A: B:C:Dis

(a)4:6:8:10 (b) 6:4:8:10

(c) 6:8:9:10 (d)8:6:10:9

The ratio of 4>° ; 2° is same as

(a) 2:1 (b) 4:1

() 7:5 (d) 7:10

Ifl:l:l:i, then the value of x is

5 x x 125

(a) 1.5 (b) 2

(c) 2.5 (d) 3.5

Ifx:v=5:2 then (8 + 9v) : (8 + 2¥) is

(a) 22 : 29 (b) 26 : 61

(c) 29: 22 (d) 61 : 26

If 15% of x = 20% of v, then x : v is

(a) 3:4 (b) 4:3

(c) 17: 16 (d) 16: 17 Oo

The ratio of three numbers is 3 : 4\®and the

sum of their squares is 1250. um of the
numbers is

(a) 30 (b)@gq’

(©) 60 @ 90
%)

Two numbers ar 'Sspectively 20% and 50%
more than a third*number. The ratio of the
two numbers is

(a) 2:5
(b 3:5
(c) 4:5
(dy6:7

If a carton containing a dozen mirrors is
dropped, which of the following cannot be the
ratio of broken mirrors to unbroken mirrors ?

(a) 2:
(b) 3:
(c) 3:
(d) 7:

(10N

10.

D

QA 1S

12,
13.

14.

If Rs. 510 be divided A, B, C in such a way
that A gets % of what B gets and B gets i of

what C gets, then their shares are respectively
(a) Rs. 120, Rs. 240, Rs. 150

(b) Rs. 60, Rs. 90, Rs. 360

(c) Rs. 150, Rs. 300, Rs. 60

(d) None of these \

*
MAtations the 1% 27 and

the ratio of 10 : 8 : 3 and
ar the ratio of passengers in
" class was 3 : 4 : 10 respectively.

Between two rai
3™ class fares

in a year in
]_St, 2nd

If the sales proceeds of the ticket during
a was Rs. 8050, then find the amount for
& the tickets of 2™ class during the

reservation ?
(a) Rs. 2400
(c) Rs. 2800

(b) Rs. 2600
(d) Rs. 3200

Seats for Mathematics, Physics and Biology in
a school are in the ratio 5 : 7 : 8. There is a
proposal to increase these seats by 40%, 50%
and 75% respectively. What will be the ratio
of the total seats ?
(a)y2:8 4

(c) 6:8:9

(b) 6:7:8
(d) None of these

A sum of money is to be distributed among
A, B, C, Din the proportion of 5: 2 :4: 3. If C
gets Rs. 1000 more than D, what is B's share ?
(a) Rs. 500 (b) Rs. 1500

(c) Rs. 2000 (d) None of these

If 40% of a number is equal to two-third of
another number, what is the ratio of first
number to the second number ?

(a) 2:5 (b) 3:7
(c) 5:3 (d) 7:3
What least number must be subtracted from

each of the numbers 14, 17, 34 and 42 so that
the remainders may be proportional ?

(a) 0 M) 1
@© 2 @ 7
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Partnership

Concept
When two or more than two persons run a joint venture with some mutual understanding, they are
known as partners and this deal is known as partnership. \
*
Profit/loss distribution : :

1. When all the partners invest for the same time, then the profitloss % ributed among the partners

in the ratio of their capital investments.
2.  When investment are for different time periods, then equivaj%ﬁpitals are calculated for a unit of

time (by multiplying capital and unit of time). And the galor ss 1s distributed among the partners
in this ratio. &
Working and sleeping partners : &

A partner who manages the business is known as w partner while a partner who only invests in the

business is known as sleeping partner. In the casﬁ sleeping partners, some percentage of profit directly
goes to the managing partner and the rest profi vided among the partners in the ratio of their capital

investments. O
%
N

1. A Band C started a bus by investing Rs. 1,20,000, Rs. 1,35,000 and Rs. 1,50,000 respectively.
Find the share of each®_1 of an annual profit of Rs. 56,700,

Sol: Ratio of shares ofé&&nd C = Ratio of their investments
=120000 : 135000 : 150000 =8 :9: 10

Since they have invested for the same time period, so the annual profit will be the distributed in the
ratio 8 : 9 : 10 among them.

So, A’s share = Rs. (56700x%} =Rs. 16800
B’s share = Rs. (56700x%} = Rs.18900

(’s share = Rs. [56700x%} =Rs. 21000
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Practice Set

122

Three partners A, B, C invest Rs. 34000, T
Rs. 26000 and Rs. 10000 respectively, in a
business. Out of a total profit of Rs. 17500, A’s
share (in rupees) is
(a) Rs. 8750

(c) Rs. 7500

(b) Rs. 8500
(d) Rs. 3750

Harish and Kewal start a business jointly.

If Harish invests Rs. 7000 for 9 months and 8.
Kewal invests Rs. 12000 for 7 months, then

out of a total profit of Rs. 2730, Harish gets

(a) Rs. 1170 (b) Rs. 910

(©) Rs. 1560 (d) Rs. 2047.50

Arun, Maya and Stya started a shop by
investing Rs. 27000, Rs. 81000 and Rs. 72000
respectively. At the end of the year the profit

was distributed in the ratio of their
investments. If Maya’s share of profit be %
Rs. 36000, the total profit was

(a) Rs. 63000 (b) Rs. 80000 QA

(c) Rs. 108000 (d) Rs. 116000 o
Twopersons P and Q start a busins@@gether

P invests Rs. 8000. If the sh profit of

P and @ be Rs. 360 and Rs. respectively,

the investment of @ (in r% is

(a) Rs. 9000 . 12000
(¢) Rs. 10000 Rs. 15000

<

A, B and C enterMnto a partnership with a
capital in which A’s contribution is Rs. 10000.
If out of a total profit of Rs. 1000, A gets
Rs. 500 and B gets Rs. 300, then C’s capital is
(a) Rs. 4000 (b) Rs. 5000

(¢) Rs. 6000 (d) Rs. 9000

A and B entered into partnership investing
Rs. 12000 and Rs. 16000 respectively. After
3 months, B withdrew Rs. 5000 while A
invested Rs. 5000 more. Out of a total annual
profit of Rs. 16000, the share of A exceeds that
of B by

(a) Rs. 1000
(¢) Rs. 2000

(b) Rs. 1500
(d) Rs. 2500

10.

11.

12,

Kamal started a business with Rs. 21000 and
is joined afterwards by Vinod with Rs. 36000.
After how many months did Vinod join, if the
profits at the end of the year are divided
equally ?

(a) 3 months
(c) 5 months

(b) 4 months
(d) 8 months

siness with initial
tio 12 : 11 and their
in the ratio 4 : 1. If A
v for 11 months, B invested

A and B start a
investments in th
annual profit
invested the

for
(a) 3 r&

K@é months

(b) 4 months

(d) 6 months

and B enter into partnership. A invests
Rs. 16000 for 8 months and B remains in the
business for 4 months. Out of a total annual

2
profit, B claims z

contribution of B was
(a) Rs. 10500
(c) Rs. 13600

of the profit. The

(b) Rs. 11900
(d) Rs. 12800

A and B invest in a business in the ratio 3 : 2.
If 5% of the total profit goes to charity and A’s
share is Rs. 855, the total profit is

(a) Rs. 1425 (b) Rs. 1500

(c) Rs. 1537.50 (d) Rs. 1576

If 6 (A’s capital) = 8 (B’s capital) = 10
(C’s capital), then the ratio of their capitals is
(a) 3:4:5 (b) 6:8:10

(c) 12:15:20 (d) 20:15:12

If A’s capital is equal to twice B's capital and

B’s capital is three times C’s capital, then the
ratio of their capitals is

(a) 2:1:3
(b 1:2:6
(c) 6:3:1
(d)1:3:6



ungist

25. Hs. 1400 is divided among A, B and C, sothat  30. A and B rent pasture for 10 months. A puts in
A receives half as much as B and B half as 100 cows for 8 months. How many cows can
much as C. Then, B’s share is B put in for the remaining two months. If be
(a) Rs. 350 (b) Rs. 420 3 o
(© Rs. 400 (d) Rs. 276 pays 5 as tmuch as

26. A, B and C contract a work for Rs. 1100. (a) Rs. 600 (b) Rs. 400

7 (c) Rs. 1000 (d) Rs. 700
Together A and B are to do T of the work. C’s
share is 31. A, B and C are three partners. A received %
(a) Rs. 400 (b) Rs. 600 part of total profit and remaining profit
(c) Rs. 800 (d) Rs. 366.66 received by B and C equally. A’s income is

27. A B and C start a business. A invests 3 times increasing by Rs. 450 when the profit rises from
as much as B invests and B invests two-third 4% to 9%. Find the@_\’tal invested by B and
of what C invests. Out of a total profit of C each. \/

Rs. 1650, C’s share will be (a) Rs. 2400 O (b) Rs. 3200
(a) Rs. 375 (b) Rs. 425 (c) Rs. 270 (d) Rs. 2600
(c) Rs. 625 (d) Rs. 450 32. A and&e two partners with capital

28. A and B started ajoint business. A’s investment Rs.téo and RS_' 70000 and ag.re.-ed that 70%
was thrice the investment of B and the period & totalprolie should b? .dlv1ded ec.lua]ly
of his investment was twice the period of bet. cen th.em al_ld the remaining profit in the
investment of B. If A received Rs. 1560, the O atio of their capital. If one partner gets Rs. 90
total sl proft. was ’ % more than the other, find the total profit
(a) Rs. 1820 (b) Rs. 1960 \\ (a) Rs. 1800 (b) Rs. 2250
(o) Rs. 3120 (d) Rs. 4680 OQ (©) Rs. 3151 (d) Rs. 1600

1 O 33. A puts Rs. 375 more in a business than B.

29. Ainvests —th part of total capital fc@thtj_me_ A invest for 8 months while B for 4 months.

6 Q If the share of A is Rs. 75 more than that of
of A?
and C invests the rest capshl for full time. If
Rs. 750 b) Rs. 375

the total profitis Rs. , then find the share (a) (b) Rs

of B? Q& (c) Rs. 550 (d) Rs. 650

(a) Rs. 1000 (b) Rs. 4000

(c) Rs. 18000 (d) Rs. 5000

ANSWER KEY

1. (b 6. (o) 11. (d) 16. (b) 21. (a) 26. (a) 31. (© 33. (a)
2. (a) 7. (o 12. (o) 17. (b) 22. (b) 27. (d) 32. (a)
3. (b 8. (a) 13. (a) 18. (d) 23. (a) 28. (a)
4. (© 9. (D 14. (© 19. (© 24. (b) 29. (b)
5. (a) 10. (b) 15. (d) 20. (b) 25. (c) 30. (a)
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Mixture & Alligation

Mixture and alligation is a very important and easy topic in arithmetic, which is applicable to many
problems.

As we all know how to find the average of the given data but when it comes to some complex cases of
weighted average, alligation can be a very useful tool to solve those questio \0

If two ingredients are mixed together, there must be a cheaper variety andarnther will be a dearer one
and we will get a mixture whose price will be somewhere between -__..@ and dearer price depending
upon the ratios of ingredients in the mixture.

CP of a unit CP of a unit Q;Q/

of cheaper of dearer O
€~ eanpricc —D &&
M
o-w—" Swm-o

(Cheaper gquantity) : (Dearer quantity) = (d — (i —¢)

a mixture worth Rs. 16.50 p
Sol: Using alligation : cg?‘
<

1. In what ratio must a grocer {n&?varieties of sugar costing Rs. 15 per kg and Rs. 20 per kg to get

of 1 kg Sugar of CP of 1 kg Sugar of
&Q) first kind second kind

Q 15 wean priV 2

16.50
Required ratio =35:15=35:15=17:3.

35/ T 1.5

2. In what ratio rice at Rs. 9.30 per kg must be mixed with rice at Rs. 10.80 per kg as to get the mixture
worth Rs. 10 per kg.

Sol: Using alligation :

CP of 1 kg Rice of CP of 1 kg Rice of
firgt kind (in paise) second kind (in paise)

930 Mean price 1080
80 TN 70

Required ratio =80: 70=8: 7.
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Practice Set

In what ratio must a grocer mix two varieties
of pulses costing Rs. 15 and Rs. 20 per kg
respectively so as to get a mixture worth
Rs. 16.50 per kg ?

(a) 3:7
(c) 7T:3

) 5:7
@ 7:5

Find the ratio in which rice at Rs. 7.20 a kg be
mixed with rice at Rs. 5.70 a kg to produce a
mixture worth Rs. 6.30 a ke.

(a) 1:3 (b) 2:3
(c) 3:4 (d)4:5
In what ratio must tea at Rs. 62 per kg be

mixed with tea at Rs. 72 per kg so that the
mixture must be worth Rs. 64.50 per kg ?

(a) 3:1 (b) 3:2
(c) 4:3 (d)5:3

In what ratio must water be mixed with ml]k%

costing Rs. 12 per litre to obtain a mixt
worth of Rs. 8 per litre ? Oo

(2) 1:2 (b) 2:1
\Q)

(c) 2:3 (d) 3:2
The average of marks o Qed by 120

candidates in a certai ination is 35.
If the average marks ained by passed
candidates are 39 @ those of the failed
candidates are érhat is the number of
candidates whogssed the examination ?

(a) 100

(b) 120

(c) 150

(d) 140

The average salary of all the workers in a
workshop is Rs. 8000. The average salary of
7 technicians is Rs. 12000 and the average
salary of the restis Rs. 6000. The total number
of workers in the workshop is

(a) 20 (b) 21
(c) 23 (d) 22

7. In a family of 8 adults and some minors, the
average consumption of rice per head per
month is 10.8 kg, while the average

consumption for adults is 15 ke per head and

for minors it is 6 kg per head. The number of
minors in the family is

(a) 8

(€) 7
8. The average daJl s of some workers of a

factory is Rs. w‘ere are 300 male and 200
female wor 0

(b) 6
(d) 9

rking in the factory. Each

female receives Rs. 20 less than a male
work: dale wages of a male worker is
(a@ (b) Rs. 96

5. 100 (d) Rs. 120

The average of marks scored by the students
of a class is 68. The average of marks of the
girls in the class is 80 and that of boys is 60.
What is the percentage of boys in the class?

(a) 40 (b) 60
(c) 6 (d) 70

10. The average monthly salary of the workers in
aworkshop is Rs. 8500. If the average monthly
salary of 7 technicians is Rs. 10000 and average
monthly salary of the rest is Rs. 7800 the total
number of workers in the workshop is

(2) 18 (b) 20
©) 22 (d) 24

11. The average mathematics marks of two sections
A and B of class IX in the annual examination
is 74. The average marks of section 4 is 77.5
and that of section B is 70. The ratio of the
number of students of section 4 and B is

(a) 7:8
by 7:5
(c) 8:7
(dy8:5
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24.

A vessel contaings 24 litres of milk. 4 litres are
withdrawn and replaced by water. The process
is repeated second time. Find the ratio of milk
to water in the resulting mixture ?

(a) 25 : 38 (b) 36 : 11

(c) 11: 25 (d) 25: 11
1. (@ 5. (a) 9. (bh) 13. (d)
2. (b) 6. (b) 10. (o) 14. (b)
3. (a) 7. (o) 11. (o) 15. (a)
4. (a) 8. (v 12. (d) 16. (d)

ANSWER KEY

Mixture & Alligation

25. In a Zoo, there are some Dears and Ducks. If
the head are counted, they are 180, while the
legs are 448. What will be the number of Dears

in the Zoo ?
(a) 136 (b) 68
(c) 44 (d) 22

\
17. @) 20. (@ 92. (0 24. (d)

18. () 21 23. () 25 (0

19. (©
&
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Hints and Solutions

Let the capacity of two glasses = 4 liters

According to the question,

Milk | Water
Glass 1 2L : 2L
Glass 2 3L : 1L

Their contents are then poured into another
vessel.

Total milk in that vessel = 2 + 3 = 5 liters
Total water in that vessel =2 + 1 = 3 liters
Final ratio in vessel =Milk : Water =5:3

Hence, option (d) is correct.

Let the capacity of two glasses =12 liters

According to the question,

Milk | Water
Glass 1 4L : BL e
Glass 2 3L : 9L \\
Their contents are then poured into@%r
vessel.
Total milk in that vessel =4 +3 —\@ters

17 liters
ater =7 : 17

Total water in that vessel =

Final ratio in vessel =

Hence, option (a) is co&e

Concentration o ‘ in vessel A

30 1

180 6%
Concentration of sugar in vessel B
_40 1 g/ml

280 7
Concentration of sugar in vessel C
20 1
“100 5°

The more concentration of sugar means more
sweetness of solution.

Vessel C = vessel A =vessel B
So, the solution of B is less sweet than solution C.

Hence, option (d) is correct.

Male Female
5200 4200
800/ : \200
4 : 1

The percentage of male employees

\

:%XIOO:SO% 0 "

Hence, optio correct.

Let the %y of the container = 6 liters
Aoco%o the question,

It@ iters of milk and 3 liters of water

& 3 rd of this milk = 2 liters

So, 2 liters of water will be added to these
2 liters of milk.

Now total volume of the mixture = 4 liters
These 4 liters contains 1 liter of water 1.e., 25%
Hence, option (a) is correct.

According to the marks obtained by students
in English, we can have the following diagram:

Girls Boys
9 8
0.8 " : P 0.2
4 d 1

Now, let us assume there are 4 girls and 1 boy
in the class.

Thus, total marks of the class in Hindi
=8x4+7%x1=32+T7=39

S0, the average marks in Hindi

89 39
441 5

Hence, option (a) is correct.

7.8.
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Problems based

Concept :

The difference between the ages of two persons does not change with time while the ratio changes in a
regular interval.
X

Forexample : 0 .

Year Age of ‘A Age of ‘B’ Ratio

2000 16 years 20 years 4:5 %O
2004 20 years 24 years B w6 Q/
2008 24 years 28 years 6:7 Q}

2012 28 years 32 years 7:8 O

2016 32 years 36 years 8§:9 &

2020 36 years 40 years 9:10 O&

In the above table we can easily observe in the mteéofél years, the ratio of ages is changing regularly.
This regular difference of years is known as intem%‘i size. To find the age of a person in any given years,
we just multiply the interval size with the 1&1?%

corresponding to the person.

Let we need to find age of B in 2008, for ¢hat we just multiply interval size i.e. 4 with the ratio term
corresponding to B in 2008 i.e. 7.

S0, the age of B in 2008 will be 7 x 4@8 years.

1. The present ages of A and B in theratio 4 : 5. 8 years hence the ratio will become 5 : 6, find out the
present age of A ?

SDlZ A@oB
Present ratio <Q§\ : b
8 years hence "5 : 6

In 8 years, ratio term of A is changing from 4 to 5 and that of B is changing from 5 to 6. So the
interval size is 8 years.

Hence, present age of A =4 x 8 =32 years and present age of B =5 x 8 =40 years.

2. The present ages of A and B are in theratio 7 : 8. 5 years hence the ratio will become 8 : 9, find out the
present age of B ?

Sol: A | B
Present ratio 7 : 8
5 years hence 8 9

In 5 years, ratio term of A is changing from 7 to 8 and that of B is changing from 8 to 9.

S0, the interval size is 5 years.

Hence, present age of A =5 x 7= 35 years and present age of B =5 x 8 = 40 years.
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Practice Set

A father is twice as old as his son. 20 years
ago, the age of the father was 12 times the age
of the son. The present age of the son is

(b) 25 years

(d) 26 years

(a) 20 years
(c) 22 years
Ais twice as old as B. 12 years ago, A was five
times as old as B. Find the present age of A
(b) 32 years

(d) 28 years

(a) 16 years
(c) 24 years
The age of the father 4 years ago was 8 times
the age of his son. At present the father’s age

is 4 times that of his son. Find the present age
of son

(b) 7 years
(d) 18 years

(a) 9 years
(c) 14 years
12 years ago, the ratio of the ages of Ram and

Rahimis 2 : 3. If the ratio of their present ages is
5 : 6, what will be the total of their present a;

(b) 42 years

O
(d) 48 years O
\@

A father was 4 times as old as
ago. Eight years hence, father,
old as his son. Find the g
ages

(a) 56 years

(a) 46 years
(c) 44 years

8 years
e twice as
their present

Q@ 58 years
Q& d) None of these

A’s mother was four times as old as A, ten years

(c) 40 years

ago. After ten yvears she will be twice as old as
A. Then A’s present age is

(b) 20 years
(d) 25 years

(a) 30 years
(c) 24 years
A man says to his son, “seven years ago I was
seven times as old as you were and three years

hence 1 will be three times as old as you will
be.” there ages are

(a) 60 years, 12 years
(b} 52 years, 12 years
(c) 42 years, 12 years
(d) 50 years, 15 years

O

11.

12:

13.

Sunil was three times as old as Sandeep 6 years

back. Sunil will be % times as old as Sandeep
6 years hence. How old is Sandeep today ?
(b) 24 years

(d) 15 years

(a) 18 years
(c) 12 years
The age of a father 10 years ago was thrice

the age of his son. Ten\ears hence, the father’s
age will be twice t@oT his son. The ratio of

their present a@\s’

(a) 8:5
(c) 5:2@%

At S the age of the father is 6 times the
a@lﬂs son, 4 years hence the fathers” age
wottld be 5 times that of his son. What is the

um of the present ages of father and his son ?

(a) 116 years (b) 112 years
(c) 114 years (d) 111 years

M) 7:3
@ 9:5

At present the age of the father is 4 times the
age of his son, 3 years hence the father's age
would be thrice that of his son. What is the
sum of the present ages of father and his son ?
(b) 25 years
(d) 60 years

(a) 20 years
(c) 30 years
The sum of the present ages of A and B is

60 years. Also 12 years ago, the ratio of the ages
of A and Bis 5 : 4. Find the present age of A

(a) 28 years
(b) 32 years
(c) 18 years
(d) 42 years

The sum of the ages of Anjali and her mother
is 48 years. Six years back her mother’s age
was twice the age of Anjali. Find the ratio of
the present ages of Anjali’s mother and Anjali

(a) 3:5
(by 4:5
(c) 5:5
(d)5:3
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27. 3 years before, the average age of a family of

28.

29.

30.

5 members was 17 years. Due to birth of
new child, the average age is same today.
The present age of child is

(a) 1 year (b) 3 years

(c) 2% years (d) 2 years

The age of a man after 15 years is 4 times the
age of that man 15 years before. His present

age is

(a) 10 years
(b) 15 years
(c) 20 years
(d) 25 years

Ravi’s brother is 3 years elder to him. His father
was 28 vear of age when his sister was born,
while his mother was 26 years of age when he
was born. If his sister was 4 years of age when
his brother was born, the ages of Ravi’s father
and mother respectively when his brother was
born were

(a) 32 years and 23 years
(b) 32 years and 29 years
(c) 35 years and 29 years

(d) 35 years and 33 years

Raman’s present age is three\@hes his
daughter's and nine-thirteenth
present age. The sum of the
three of themis 125 year.
between the present agw

and Raman’s mot @

(a) 45 years
(b) 50 years
(c) None of these

(d) Cannot be determine

aman’s daughter

Qe £0: DL i

© 6. (b) 11. (@©) 16. (b)
(b) 7. © 12. (b) 17. (a)
) 8. © 13. (d) 18. (b)
© 9. (b) 14. (d) 19. @©)
(a) 10. (b) 15. (b) 20. (b)

31.

32.

33.

&a) 54 years

N

35.

ANSWER KEY

21.
22
23.
24.
25.

Problems based on Ages

16 years ago, Shiwani's grandfather was
8 times as old as her. He would be 3 times of
her age 8 years from now. What was the ratio
of Shivani’s age to that of her grandfather’s
age 6 years ago ?
(a) 1:5

(c) 5:36

(b) 4 :37
@ 7:31

Raman’s father was 36 years of age when he
was born while his mother was 32 years of age
when his brother 3 years younger to him was
born. What will be the average age of his
parents when his brother will be 7 years old ?

(b) 42.5 years

®d) 39.5 years
Seema’s prese ¥3 is four times her son’s
present age four-seventh of her father’s
present

of all
dif

(a) 38 years
(c) 34 years

@ e average of the present ages
of them is 32 years. What is the
ce between the Seema’s son’s present
d Seema’s father’s present age ?

(b) 48 years

(c) 36 years (d) 42 years

. Lokesh’s father was 36 years of age when he

was born while his mother was 34 years of age
when his sister 3 years younger to him was
born. What is the sum of ages of his parents
when his sister will be 9 years old?
(b) 91 years
(d) 87 years

(a) 77 years
(c) 73 years

The incomes of A and B are in the ratio 3 : 2
and their expenditures are in the ratio 5: 3, if
each saves Hs. 2500, then find the expenditure
of B?

(a) Rs. 5000 (b) Rs. 4000

(c) Rs. 4500 (d) Rs. 7500

(c) 26. (d) 31. () 34. (b
(a) 27. (d) 32. (b 35. (d)
(c) 28. (d) 33. (b

(a) 29. (a)

(d) 30. (b)
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Average

Average is an equal distribution of total value among all the members of the group or an average of a
data set is the central value. Mathematically it is defined as the ratio between sum of data and the number
of data.

X

>
O

1. Find the average of first ten natural numbers ? %

Sol: The average of first ten natural numbers = LA 3 10@;%: 5:5

2. Find the average of first ten consecutive odd natural s ?

Sol: The average of first ten consecutive odd natural 161%4%5 = o R 19 =10.

3. Find the average of first six consecutive even ﬁural numbers ?

2+4+6+8+10+12
: =
Sol z OQ
4. The average of seven consecutive o ural numbers is 79. Find the largest among them ?
Sol: The average of seven consecupe odd natural number will be the exactly middle number

t.e., 4% term.
These numbers will be 7% . T7, 79, 81, 83, 85,

Hence, the largest amo% ose numbers is 85.

5. The average of e&&%secuﬁve odd natural numbers is 50. Find the least among them ?
Sol: These numbers 1 be 43, 45, 47, 49, 50, 51, 53, 55, 57,

Hence, the least among those numbers is 57.

6. Find the average of 1,2, 2, 3,3,3,4,4,4, 4,5 5,5,5,56,6,6 6,66 7,777,717, 1.

Ix1+2x2+3x3+4x4+5x5+6x6+TxT i _ Tx8x15

1+2+3+4+5+6+7 7 6X7><8 -

Sol: The average will be

6.1 Contribution concept :

When any quantity joins a group, they bring in surplus or deficit. This surplus/deficit is equally distributed
among all the participants including the new entrants.
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The arithmetic mean (average) of the first 10
whole numbers is

(a) b (b) 4

(c) 5.5 (d) 4.5

The average of the first 100 positive integers is
(a) 100 (b) 51

(c) 50.5 (d) 49.5

The average of seven consecutive positive
integers is 26. The smallest of these integers is

(a) 21 (b) 23
(c) 25 (d) 26

The average of 5 consecutive natural numbers
is m. If the next three natural numbers are
also included, how much more than m will the
average of these 8 numbers be ?

(a) 2 (b) 1
(c) 1.4 (d) 1.5
The marks

of a student in Eng@
Mathematics, Physics and Chemis{rw™are

respectively 59, 83, 75 and 43. Find{'@average

marks
(a) 66 (b) 63 (QQ
(©) 64 (d)@'b

There are 21 classes §@ya college. The total
number of stude e college is 840. Find
the average numgr of students in each class

(a) 39
(b) 40
(c) 41
(d) 44

The sum of seven numbers is 235. The average
of first three numbers is 23 and the average of
last three numbers is 42. Find the fourth
number

(a) 39
(b) 41
(c) 40
(d) 44

10.

Q
OQ) 1?3

12,

13.

A man purchased 5 cows at Rs. 1500 each.
6 cows at Rs. 2000 each and 9 cows at Rs. 2500
each. Find the average cost of cows

(a) Rs. 2200 (b) Rs. 2300
(¢) Rs. 2100 (d) Rs. 2400

30 horses were purchased for Rs. 12000.
The average cost of 12 horses out of them is
Rs. 250. Find the avergge cost of the remaining

horses *
(a) Rs. 500 O\/ (b) Rs. 600
@© Rs. 850 (d) Rs. 550

Total emoluments of the workers of a

factor \%{s. 1534. Average weekly emolument

@rker is Rs. 118. The number of workers
factory is

(b) 14

(c) 13 (d) 12

A 11. A student was asked to find the arithmetic

mean of the following 12 numbers 3, 11, 7, 9,
15, 13, 8, 19, 17, 21, 14 and x. He found the
mean to be 12. The value of x will be

(a) 3 (b) 7
(c) 17 (d) 31
The average income of 40 persons is Rs. 4200

and that of another 35 persons is Rs. 4000.
The average income of the whole group is

(a) Rs. 4100

(b) Rs. 4106%

@) R, 4106%

(@ Rs. 4108%

The average of 7 consecutive numbers is 20.
The largest of these numbers is

(a) 24
(b) 23
(c) 22
(d) 20



39.

40.

41.

42.

Mean of 10 numbers is 30. Later on it was
observed that numbers 15, 23 are wrongly
taken as 51, 32. The correct mean is

(a) 25.5 (b) 32

() 30 (d) 34.5

The average of five numbers is 140. If one
number is excluded, the average of the
remaining four numbers is 130. The excluded
number is

(a) 135
© 180

(b) 134
(d) 150

The average of runs scored by a player in
10 innings is 50. How many runs should he
score in the 11th innings so that his average is
increased by 2 runs ?

(a) 80 runs
(c) 60 runs

(b) 72 runs
(d) 54 runs

The mean of 50 observations was 36. It was
found later that an observation 48 was wrongly
taken as 23. The corrected (new) mean is

(a) 35.2 (b) 36.1
(©) 36.5 (d) 39.1 \\
OOQ
N
@’0(0
%)
¢
1. @ 7. © 13. (b) 19. (o)
2. (© . © 14. (d) 20. (a)
3. (b) 9. (a) 15. (d) 21. (@)
4. (@ 10. (© 16. (a) 22. (c)
5. (d) 11. (b) 17. (© 23. (b)
6. (b) 12. (© 18. () 24. (b)

43.

44.

Average

In an examination, the average of marks was
found to be 50. For deducting marks for
computational errors, the marks of 100
candidates had to be changed from 90 to 60
each and so the average of marks came down
to 45. The total number of candidates, who
appeared at the examination, was

(a) 600
(b) 300
() 200
(d) 150

While calculating the average of twenty 2-digit
numbers, digits of oge of the numbers got

interchanged bec f which the average
reduced by 1.8. ifference in the values of
the digits he number that were
interch et%

(a) 1 %

(b) Q>
(

A 4

ANSWER KEY

25.
26.
27,
28.
A
30.

(b) 31. (o 37. (b 43. (a)
(c) 32. (o 38. (© 44. (d)
(d) 33. (b 39. (a)
(d) 34. (d) 40. (©
(d) 35. (b) 41. (b)
(c) 36. (o) 42. (o)
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A student on her first 3 tests received an
average score of N points. If she exceeds her
previous average score by 20 points on her
fourth test, then what is the average score for
the first 4 tests ?
(a) N+ 20

(c) N+4

(b) N+ 10
(d) N+5 [CSAT 2011]

The sum of the ages of 5 members comprising
a family, 3 years ago was 80years. The
average age of the family today is the same
as it was 3 years ago, because of an addition
of a baby during the intervening period. How

old is the baby ?
(a) 6 months
(b) 1 year

(c) 2 years

(d) 2 years and 6 months [CSAT 2016]

The average monthly income of a person in a
certain family of 5 is Rs. 10,000, What will
the average monthly income of a personj
same family if the income of one Cﬁs on

increased by Rs. 1,20,000 per yeax'?

(a) Rs. 12,000 () Rs. 1 Q
(d)%%ﬁg‘})%

(¢) Rs. 20,000
[CSAT 2016]

Suppose the avera @@Eght of 9 persons is
50 kg. The averag€ ;%Su ght of the first 5 persons
is 45 kg, whereas Yhe average weight of the

last 5 persons is 55 kg. Then the weight of the
5% person will be

(a) 45 kg
(c) 50 kg

(b) 47.5 ke
(d) 525 ke
[CSAT 2017

There are thirteen 2-digit consecutive odd
numbers. If 39 is the mean of the first five such
numbers, then what is the mean of all the
thirteen numbers ?

(a) 47
(c) 51

(b) 49

(d) 45 [CSAT 2017]

8.

The average rainfall in a city for the first four
days was recorded to be 0.40 inch. The rainfall
on the last two days was in the ratio of 4 : 3.
The average of six days was 0.50 inch. What
was the rainfall on the fifth day ?

(a) 0.60 inch (b) 0.70 inch

(c) 0.80 inch (d) 0.90 inch
[CSAT 2017]

0 students are given
ater that marks of one

The average mark
to be 40. It was fi
student were

The correcte¥phean marks are

(a) 39 (b) 39.7

(c) Q‘Q) (d) 40.3 [CSAT 2019]
& ily has two children along with their

arents. The average of the weights of the

ich were misread as 83.

O children and their mother is 50 kg. The average

10.

of the weights of the children and their father
is 52 ke. If the weight of the father is 60 kg,
then what is the weight of the mother ?

(a) 48 kg (b) 50 kg

(c) 52 kg (d) 54 kg [CSAT 2019]

The average age of ateacher and three students
is 20 years. If all the three students are of same
age and the difference between the age of the
teacher and each student is 20 years, then
what is the age of the teacher ?

(b) 30 years
(d) 45 years
[CSAT 2020]

(a) 25 years
(c) 35 years

In a class, there are three groups A, B and C.
If one student from group A and two students
from group B are shifted to group C, then what
happens to the average weight of the students
of the class ?

(a) It increases.
(b) It decreases.
(¢) It remains the same.

(d) No conclusion can be drawn due to
insufficient data.

[CSAT 2020]



7.1 Fraction values table

Percentage

Fraction values Percentage values Fraction values Pemel}_t'ge values
1 1 )
= 100% T Ne) %
1 1 O 1
= — g [

2 o0% 12 & 3

1 1 1 9

= 33=% = 7%
3 3 13,(0 13

1 3 1

1 N\ 2

= S 62

5 20% \\ 15 3

1 2 ) \ 1 1

= 162% %C) = 6%
: 1425Q" = 510
7 X 17 17

" g

1 1 5,
8 o.qxz% 18 g™
1 4 &Q) 111% L 5£%
9 L4 9 19 19
1 1 9
o 10% o 5%

7.2 Application of fraction values

1.

If 16%% of a number is added to the number itself, it becomes 1470. Find out the original number ?

2

1

Sol: We know that, 165% &

If we add % of the number to the number itself, it becomes % of itself.
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Effective percentage change

194

When the price of an article was reduced by
20% its sale increased by 80%. What was the

net effect on the sale ?
(a) 44% increase (b) 44% decrease

(c) 66% increase (d) 75% increase

The length of a rectangle is increased by 10%
and breadth decreased by 10%. Then the area
of the new rectangle is

(a) neither decreased nor increased
(b) increased by 1%

(c) decreased by 1%

(d) decreased by 10%

If a number is increased by 25% and the
resulting number is decreased by 25%, then
the percentage increase or decrease finally is

(a) no change

(b) decreased by 6%%

@O
&

The price of an article w! st increased by
10% and then agai 20%. If the last
increased price beé&@, the original price was
(a) Rs. 30 (b) Rs. 27.50

(c) Rs. 26.50 (d) Rs. 25

(c) increased by 6%%

(d) increased by 6%

The number of employees working in a farm is
increased by 25% and the wages per head are
decreased by 25%. If it results in x% decrease
in total wages, then the value of x is

(a) 0% (b) 25%

©) 20% G %%

If price of a book is first decreased by 25% and
then increased by 20%, the net change in the
price of the book will be

(a) 10% decrease (b) 5% decrease

(¢) no change (d) 5% increase

T

8.

9.

\\eo
OQ 10.

The price of an article is reduced by 25% but
the daily sale of the article is increased by 30%.
The net effect on the daily sale receipts is

(a) 2%% increase (b) 2%% decrease

(c) 2% increase (d) 2% decrease

Salary of a person is first increased by 20%,

thenitis decreased %. Percentage change

in his salary is

(a) 4% decre
d

(c) 8% degre

(b) 4% increased
(d) 20% increased

The t osed on an article is decreased by
10% its consumption increases by 10%.
F& e percentage change in revenue from
it

(b) 2% decrease

(d) 11% increase

a) 10% increase

(c) 1% decrease

The price of a table is Rs. 400 more than that
of a chair. If 6 tables and 6 chairs together
cost Rs. 4800, by what percent is the price of
the chair less than that of the table ?

(a) 33%% (b) 50%

(c) 66%% (d) None of these

Successive change and discount

11.

12,

The price of an article was decreased by 10%
and again reduced by 10%. By what percent
should the price have been reduced once, in
order to produce the same effect as these two
successive reductions ?

(a) 15% (b) 19%
(c) 20% (d) 25%
The cost of an article worth Rs. 100is increased

by 10% first and again increased by 10%.
The total increase in rupees is

(a) 20 (b) 21
{(c)y 110 (d) 121



Previous Year Solved Questions

In a group of persons, 70% of the persons are
male and 30% of the persons are married. If
two-sevenths of the males are married, what
fraction of the females is single ?

(a) (b)

(c) (d)

The tank-full petrol in Arun’s motor-cycle lasts
for 10 days. If he starts using 25% more
everyday, how many days will the tank-full
petrol last ?

(a) 5
(b) 6
© 17
(d) 8

[CSAT 2011]

~al W ~a|es
wlro W

[CSAT 2013]

A and B decide to travel from place X to place

Y by bus. A has Rs. 10 with him and he finds

that it is 80% of the bus fare for two persons

finds that he has Rs. 3 with him and hf)r@

over to A. In this context, which ond of the

following statements is correct. ?

(a) Now the money A has just gh to buy
two tickers.

(b) A still needs Rs. 2 for g the tickets.

(c) After buying the tv@tickets A will be left
with 50 paise.

(d) The money A Mow has is still not sufficient
to buy two tickets.

[CSAT 2014]

A gardener increased the area of his
rectangular garden by increasing its length by
40% and decreasing its width by 20%. The area
of the new garden

(a) has increased by 20%.
(b) has increased by 12%.
(¢) has increased by 8%.

(d) is exactly the same as the old area.
[CSAT 2014]

D

i

As per agreement with a bank, a businessman
had to refund aloan in some equal installments
without interest. After paying 18 installments
he found that 60 percent of his loan was
refunded. How many installments were there
in the agreement ?

(a) 22
(c) 30

(b) 24

(d) 33 [CSAT 2014]

reduced his monthly
en the prices went up.
1on relationship is as follows:

An automobile o
petrol consumpti
The price-cong

Price

Mon nsumption

. % 60 | 48 | 40 | 32
1f Ee price goes up to Rs. 80 per litre, his

g.'perlitre) | 40 [ 50 | 60 | 75

&xpected consumption (in litres) will be

(a) 30
(c) 26

) 28

(d) 24 [CSAT 2015]

In a test, a candidate attempted only
8 questions and secured 50% marks in each of
the questions. If the obtained a total of 40% in
the test and all questions in the test carried
equal marks, how many questions were there
in the test ?
(a) 8

(c) 15

M) 10

(d) 16  [CSAT 2015]

Candidates in a competitive examination

consisted of 60% men and 40% women. 70%

men and 75% women cleared the qualifying

test and entered the final test where 80% men

and 70% women were successful. Which of the

following statements is correct ?

(a) Success rate is higher for women.

(b) Ovwverall success rate in below 50%.

(¢) More men cleared the examination than
WOImen.

(d) Both (a) and (b) above are correct.
[CSAT 2015]
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29.

30.

31.

32.

If the price of an article is decreased by 20%

and then the new price is increased by 25%,

then what is the net change in the price ?

(a) 0%

(b) 5% increase

(c) 5% decrease

(d) Can’t be determined due to insufficient data.
[CSAT 2021]

The increase in the price of a certain item was
25% . Then the price was decreased by 20% and
then again increased by 10%. What is the
resultant increase in the price ?

(a) 5% (b) 10%

(©) 12.5% (d) 15% [CSAT 2022]

When 70% of a number x is added to another
number v, the sum becomes 165% of the value
of v. When 60% of the number x is added to
another number z, then the sum becomes
165% of the value of z. Which one of the
following is correct ?

(b) x<y<z
(dyz<y<x

[CSAT 202

(a) g=x=<y

(€) y<xz=<z

Two candidates X and Y contested an e
80% of voters cast their vote and the
no invalid votes. There was no N
the above) option. X got 56% of t%
and won by 1440 votes.

number of voters in the v

(a) 15,000
(b) 12,000 &Q,Q)

(©) 9,600 <(

(d) 5,000

ere
one of
otes cast
the total
1st ?

[CSAT 2022]
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QL e £ B

11.
12
13.
14.
15.

16.
17.
18.
19.
20.

(a)
(b)
©
©
- (b)

(d)
(d)
(c)
(b)
(c)

(d)
(d)
(d)
(b)
(c)

(d)
(d)
(b)
(a)
(b)

§O% 1986 BRY 4R

33.

34.

35.

N
o

37.

ANSWER KEY

21.
22
23.
24.
25.

A principal P becomes € in 1 year when
compounded half-yearly with R% annual rate
of interest. If the same principal P becomes
in 1 year when compounded annually with 5%
annual rate of interest, then which one of the
following is correct ?

(a) R=8§
@© R<S

®) R>S
() R<S
[CSAT 2023]

What percent of water must be mixed with
honey so as to gain 20% by selling the mixture
at. the cost price of honey ?

(a) 20% b) 10%

(c) 5% Q&) 4%  [CSAT 2024]

P’s salary is er than @’s salary which

is 20% lowerghan R’s salary. By how much
percentj

(a)é
50%

# salary more than P’s salary ?
(b) 56.25%
(d) 62.25%
[CSAT 2024]

A number is mistakenly divided by 4 instead
of multiplying by 4. What is the percentage
change in the result due to this mistake ?

(a) 25% (b) 50%
() 72.75% (d) 93.75%
[CSAT 2024]

A person buys three articles P, @ and R for
Rs. 3,330. If P costs 25% more than R and R
costs 20% more than @, then what is the cost
of P?

(a) Rs. 1,000
(c) Rs. 1,250

() Rs. 1,200
(@ Rs. 1,350
[CSAT 2024]

(b) 26. (d) 31. (a) 36. (d)
(d) 27. (b) 32. (a) 37. (d
(c) 28. (a) 33. (©
(c) 29. (a) 34. (a)
(b) 30. (b) 35. (b)



Hints and Solutions

Let the number of total person be 100
According to the question,

Male Female
T0 30
Married : 20 10
Now, unmarried female = 30 — 10 = 20
20 2

Required fraction = —==
30 3

S0, fraction of the females is single = ;

Hence, option (d) is correct.

Let the Arun uses 100 liters of petrol every day
Petrol uses in 10 days = 10 x 100 = 1000

If Arun starts using 25% more every day, then
Petrol uses in one day = 100 x 125% =125

1000

Now, number of days = = 8 days

2o, the tank-full petrol lasts = 8 days.

Hence, option (d) is correct.

O

Let total fare of two persons be RS\:@

According to the question, Q

80% of Rs. x =Rs. 10 @@
10x100

Y

Now, the total m@ f A and B

=10+3=Rs. 13

But Rs. 12.5 required to buying the tickets for

two persons.

Money left =Rs. (13— 12.5) =Rs. 0.5

After buying the two tickets A will be left with
50 paise.

=Rs. 12.5@

Hence, option (c) is correct.

Let the initial length and breadth is 10 units
each

Tnitial  Final
Length 10 14
Breadth 10 8
Area 100 112

5.

O

oQ\\

T

S0, the overall change in the area of the garden
~112-100
© 100

Since the result is positive, so the area of

x100=12%

garden is increased by 12%.

Hence, option (b) is correct.

According to the question,
60% of installments :\lig.

100% ofinstall@bé = %: 30.

S0, num| c%istallments are 30.

Hence in (c) is correct.

Fam
6.
P Eg Rs. per Litre) 40 | 50 | 60 | 75 | 80

[ Monthly
consumption 60 | 48 | 40 | 32
(in litres)
Monthly
e:xpenditure 2400|2400 (2400 (2400 (2400
(in Ra)

Here monthly expenditure is same for each
month z.e., Rs. 2400,

Hence, option (a) is correct.

Let the marks of each question is 10
Total marks got by the candidate
=8 x (50% of 10) = 8 x 5 =40 marks
According to the question,

He obtained total of 40% marks

So, 40% = 40 marks

100% = 100 marks

Total marks of the test = 100

Total number of questions = % =10

Hence, option (b) is correct.
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Profit & Loss

Terms related to Profit and Loss
Cost Price (CP) : The price at which an article is bought (purchased) is known as the cost price.
Selling Price (SP) : The price at which an article is sold is known as selling ?q&ce

*
Profit : If selling price is greater than cost price, then profit occurs. \/
Loss : If cost price is greater than selling price, then loss occurs. O
Marked price / List price / MRP : The price which is printed on@%icle is known as Marked price /
List price or MREP of the article. Q;

Discount : Discount means the concession given to the cu @er on (MRP) marked price. (Discount is
always given on marked price) &<

Note :
Profit or loss is always calculated with respect to c&&e. (If we calculate profit or loss on selling price, it
will be a mistake. However, sometimes questiong S;‘ based on this concept also).

Mathematical Interpretation of Profit or Loss,: sell an article at a profit of 10%, means we are selling

the article at 110% of our cost price. g)o

Similarly, if we are selling on article t@"u loss, means we are selling our article at 90% of cost price.

8.1 Based on CP and SP 0&0 :

o
1. If the cost price is R@@ and profit percent is 20%. Find out the selling price.
20x60

Sol: Profit = 20% onEO = =Rs. 12

SP =CP + Profit =60 + 12 =Rs. 72.
2. Find out the selling price, if cost price is Rs. 80 and loss percent is 15%.

15x 80

Sol: Lioss = 15% of Rs. 80 = =HRs. 12

SP =CP — Loss =80 - 12 =Rs. 68.

3. Find out the cost price, if selling price is Rs. 80 and profit percent is 25%.
Sol: Selling price = 125% of CP

According to the question,

125% of CP = Rs. 80

100% of CP = ﬂ>< 100 =Rs. 64.
125
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38. A tradesman gives 4% discount on the marked

price and gives 1 article free for buying every
15 articles and thus gains 35%. The marked
price is above the cost price by

(a) 20% (b) 39%
(©) 40% (d) 50%

Profit and Loss

. If books bought at prices ranging from Rs. 200

to Rs. 350 are sold at prices ranging from
Rs. 300 to Rs. 425, what is the greatest possible
profit that might be made in selling eight books ?

(a) Rs. 400
(b) Rs. 600

(¢) Cannot be determined

(d) None of these

39. A trader marked his goods at 20% above the
cost price. He sold half the stock at the marked
price, one quarter at a discount of 20% on the
marked price and the rest at a discount of 40%
on the marked price. His total gain is

(a) 2% (b) 4.5%
(©) 13.5% (d) 15% \

0\9

() 11. (d) 16. (a) 21. (a) Q{ (a) 31. () 36. ()

1. (a) 6.

2. (D) 7. (d) 12. (a) 17. (b) 22, @ . (b) 32. (d) 37. (b)
3. () 8. (d) 13. (d) 18. %\ 28. (d) 33. (a) 38. (d)
4. (b) 9. (d) 14. (c) 19. (d) Q (c) 29. (h) 34. (v 39. (a)
5. (a) 10. (a) 15. (b) 20. (b) 5. (d) 30. (a) 35. (d) 40. (d)
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Time, Speed and

Distance

We all know,

T Distance

Time

N
xklnfh:i)—szs and ymfs:ls?ykmfh \/0

%O

EXAMPLES Q/

1. How many seconds does Aditya take to cover a distanc;e@lo m, if he runs at a speed of 20 km/h ?

O

Hence, time taken to cover 400 m = [400 X 5i « 72 seconds.

Sol: Aditya’s speed = 20 kim/h = [20 x—] m/s = —mf

2. A cyclist covers a distance of 750 min @ges 30 seconds. What is the speed in km/h of the cyclist ?
Sol: Time = 2 minutes 30 seconds = 150 S@

750 _ 1
Speed :ﬁn’v’s =5m/s :5>f@8Q'n/h = 18 km/h.

3. A man in a train notices 1@ e can count 21 telephone posts in one minute. If they are known to be
50 metres apart, then t speed is the train travelling ?

Sol: We know that, for @es (n — 1) intervals will be required.
So, total dlstance%vered by the train in 1 minute = 20 x 50 = 1000 meter =1 km
Train covers 1 kmin 1 minute so in 60 minutes the train goes 60 km.
Hence, speed of the train = 60 km/h.

Total distance

9.1 Averagespeed= -
et Total time

4. A man covered first 50 km at 25 km/h, next 30 km at 5 km/h and last 20 km at 10 km/h. Find out the
average speed during the entire journey ?

Sol: | 50 km . 30 km , 20km |
' 25 km/h " 5km/h  10km/h
Time taken to cover 50 ki = Zg =2 hours and time taken to cover 30 km = 350 6 hours
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Practice

Set

A thiefis noticed by a policeman from a distance
of 200 m. The thief starts running and the
policeman chases him. The thief and the
policeman run at the rate of 10 km and 11 km
per hour respectively. What is the distance
between them after 6 minutes ?

(a) 100 m (b) 190 m

(c) 200m (d) 150 m

A and B start at the same time with speeds of
40 kmph and 50 kmph respectively. If in

covering the journey A takes 15 minutes longer
than B, the total distance of the journey is

(a) 46 km (b) 48 km
(c) 50 km (d) 52 km
A train running at 7/11 of its own speed reached

a place in 22 hours. How much time could be
saved if the train would run at its own speed ?

(a) 14 hours (b) 7 hours
(c) 8 hours (d) 16 hours

A man can reach a certain place in 30 h
If he reduces his speed by 1/15%, (foes
10 kmless in that time. Find his sp e@er our.

(a) 6 kmm/hr (h¥h5

(¢) 4 kimm/hr (d) 5

A 120 m long train takes %@;onds to cross a
man standing on a plat%m What is the speed

of the train ? &
Q (b) 10 m/s

(a) 12 m/s
(c) 15 m/s (d) 20 m/s

A man with 3/5 of his usual speed reaches the
destination 2.5 hours late. Find his usual time
to teach the destination.

(a) 4 hours (b) 3 hours

(c) 3é hours (d) 4l hours
4 2

A student rides on bicycle at 8 kam/h and reaches
his school 2.5 minutes late. The next day he
increases his speed to 10 km/h and reaches
school 5 minutes early. How far is the school
from his house ?
(a) 5/8 km

© 5km

(b) 8 km
(d) 10 km

<c) lkm

&

3

12,

13.

14.

A constable is 114 metres behind a thief.
The constable runs 21 metres and the thief
15 metres in a minute. In what time will the
constable catch the thief ?

(b) 18 minutes
(d) 16 minutes

(a) 19 minutes

(c) 17 minutes

Starting from his house one day, a student
walks at a speed of 246 km/h and reaches his

school 6 minutes 1 ext day at the same

time he incre s speed by 1 km/h and
reaches the 6 minutes early. How far is

the scho% his house ?
(a) 2 (b) 1% km
() 1% o

A car moves at the speed of 80 kimv/h. What is
the speed of the car in metres per second ?

(a) 8 m/s (b) 20% m/s

(c) 22% m/s (d) None of these

. Which of the following trains is the fastest ?

(a) 25 m/s
(c) 90 km/h

(b) 1500 m/min
(d) None of these

A person crosses a 600 m long street in
5 minutes. What is his speed in km per hour ?

(a) 3.6 M) 7.2
(c) 8.4 @ 10

A man walking at the rate of 5 km/hr crosses a
bridge in 15 minutes. The length of the bridge
(in metres) is
(a) 600

(c) 1000

(b) 750
(d) 1250

A certain distance is covered by a cyclist at a
certain speed. If a jogger covers half the
distance in double the time, the ratio of the
speed of the jogger to that of the cyclist is

(a) 1:2 (b) 2:1

(c) 1:4 (dy 4:1
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Previous Year Solved Questions

If a bus travels 160 km in 4 hours and a train
travels 320 km in 5 hours at uniform speeds,
then what is the ratio of the distances travelled
by them in one hour ?
(a) 8:5
() 4:5

) 5:8

(@ 1:2 [CSAT 2011]

Mr. Kumar drives to work at an average speed
of 48 kim/h. The time taken to cover the first
60% of the distance is 10 minutes more than
the time taken to cover the remaining distance.
How far is his office ?
(a) 30 km

(c) 45 km

(b) 40 km
(d) 48 km [CSAT 2012]

A thief running at 8 km/hr is chased by a
policeman who speed is 10 kim/hr. If the thief
is 100 m ahead of the policeman, then the time
required for the policemen to catch the thief
will be

(a) 2 minutes
(b} 3 minutes
(c) 4 minutes

(d) 6 minutes

O
O
T 2013]

A person can walk a certain di and drive

back in six hours. He can %@valk both ways
in 10 hours. How much tisfe will he take to
drive both ways ? ®®

(a) Two hours §&

(b} Two and a halt’hours

(c) Five and a half hours

(d) Four hours [CSAT 2013]

A worker reaches his factory 3 minutes late if
his speed from his house to the factory is
5 km/hr. Ifhe walks at a speed of 6 kimv/hr, then
he reaches the factory 7 minutes early the
distance of the factory from his house is

(a) 3km

(b) 4 km

(c) 5km

(d) 6 km [CSAT 2014]

QQ’SC) 5%
S

10.

Two cars start towards each other, from two
places A and B which are at a distance of
160 km. They start at the same time
08 : 10 am. If the speeds of the cars are 50 km
and 30 km/h respectively, they will meet each
other at

(a) 10:10 am
(b) 10:30 am
(c) 11:10 am \’

(d) 11:20 am 0 [CSAT 2014]

In a 500 metga@e, B starts 45 meters ahead

of A, butyA wins the race while B is still
chind. What is the ratio of the

35 me

spe c%to B assuming that both start at the
&@me ?

(325 2 (b) 25 : 20

(d) 5:7 [CSAT 2015]

Two cities A and B are 360 km apart. A car
goes from A to B with a speed of 40 km/hr and
returns to A with a speed of 60 km/hr. What is
the average speed of the car ?
(a) 45 km/hr (b) 48 km/hr
(c) 50 km/hr (d) 55 km/hr

[CSAT 2015]

A daily train is to be introduced between station
A and station B starting from each end at 6 am
and the journey is to be completed in 42 hours.
What is the number of trains needed in order
to maintain the shuttle service ?
(a) 2 (b) 3

(c) 4 (d) 7

A and B walk around a circular park. They
start at 8 am from the same point in the
opposite directions. A and B walk at a speed of
2 rounds per hour and 3 rounds per hour
respectively. How many times shall they cross
each other after 8:00 am and before 9:30 am ?
(a) 7 (b) 6
(c) b (d) 8

[CSAT 2016]

[CSAT 2016]
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Hints and Solutions

1. Distance covered by a bus in 4 hours = 160 km. 5. Let the distance =xkm

Distance covered by a bus in 1 hour According to the question,
_160 _ s01m z 9 m. T
5 60 6 60
Further, distance covered by a train in 5 hours *x x 10 1
=320 km 5 6 680 6
Distance covered by a train in 1 hour = ]
30 _a i 20 6 A,
5 x=5km 0
So, the required ratio e @\lorrect.
10 5 &
64 8 6. 501{[’1’th +— 30 km'h
Hence, option (b) is correct. A (Ij E}
1 1
2. Time taken to cover 60% of the distance is 160 ki ———————»

10 minut thant that of 40%. ;
Tnutes more thai te cover that o ’ ;SS\uppose the cars meet at point C after ¥ hours.

C =50t and BC = 30¢
50f + 30t = 160

S0, the time required to cover 20% of distance
is 10 minutes.

Thus, time required to cover 100% of distanc

160 _
= %XIOO = 50 minutes OQ & 80 ? Houes
50 O So, the cars will meet at 10:10 am
Total distance = 48X% =40 km \Q) Hence, option (a) is correct.
Hence, option (b) is correct. .@ 7. Total distance = 500 m
3. If we consider the dif@nce of speeds, Distance covered by A= 500 m
policeman is 2 km/h leg@ng speed and he can Distance covered by B = 500 — 45 — 35
catch the thief até@l ahead by =500 — 80 =420
100 m g 100 60 =3 minutes distance of A
2km/Mm  1000x2 ' Speed of A time
Hence, option (b) is correct. speed ok kb M
time
4. 2-way walk = 10 hours 500 y time _ 500 _ 25 _ 55 i
1-way walk =5 hours time 420 420 21 7
1-way walk + 1 way drive = 6 hours Hence, option (a) is correct.

1 way drive =6 — 5 =1 hour
S0, 2-way drive take 2 hours

Hence, option (a) is correct.
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10 Trains

10.1 Concept

Sol:

Sol:

Sol:

When a train passes a Person / Pole / Tree, train covers the distance which is equal to it’s own length
(since the length of the Person / Pole / Tree is negligible in comparison to length of the train).

When a train passes a Platform / Bridge / Tunnel, train covers a dist ich is equal to it’s own

length + the length of the Platform. %

e <

A train 100 m long is running at the speed of 30 leJ&QLd the time taken by it to pass a man

standing near the railway line. &
Speed of the train = [30 % %] m/s = (2—5] m/s %O

Distance travelled in passing the standing =100 m

. : 100 o B
Hence, required time taken = ——= x— | =12 seconds.

X

A trainis running at a speed&2 km/h. If the length of the train is 110 metres, how long will it take

to cross a railway bridge etres long ?

Speed of train = @%} m/s = (%} m/s

Distance covered il passing the railway bridge = (110 + 165) m =275 m

Hence, 275><i :E:'?lseconds.
110 2 2

A train 150 mlong is running with a speed of 68 kim/h. In what time will it pass a man who is running
at 8 kmm/h in the same direction in which the train is going ?

Speed of the train relative to man = (68 — 8) kin/h = [60 x%] m/s = (%} m/s

Time taken by the train to cross the man

= Time taken by it to cover 150 m at [%} m/s = [150 % %] seconds =9 seconds.
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Practice Set

242

A train passes a 50 metres long platform in
14 seconds and a man standing on the platform
in 10 seconds. The speed of the train is

(a) 24 km/h (b) 36 ki'h
(c) 40 km/h (d) 45 kmm/h

A train passes two bridges of lengths 800 m
and 400 m in 100 seconds and 60 seconds
respectively. The length of the train is

(a) 80m (b) 90 m
(c) 200 m (d) 150 m
A 150 metre long train crosses a 500 metre long

bridge in 30 seconds. What time will it take to
cross a platform 370 metre long ?

(a) 36 seconds (b) 30 seconds
(c) 24 seconds (d) 18 seconds

A train moves past a telegraph post and a
bridge 264 mlong in 8 seconds and 20 seconds
respectively. What is the speed of the train

(2) 69.5 km/h
(b) 70 km/h

Q)Oo
© 79 kinh
(d) 79.2 kinh Q

A speed of 14 metres per @ is the same as
(a) 28 km/h Q)

(b) 46.6 km/h &Q;

(c) 50.4 km/h Q

(d) 70 km/h

A train 280 m long, running with a speed of
63 km/h will pass a tree in

(a) 15 seconds

(b) 16 seconds

(c) 18 seconds

(d) 20 seconds

A train 360 m long is running at a speed of
45 km/. In what time will it pass a bridge
140 m long ?

(a) 40 seconds
(c) 45 seconds

(b) 42 seconds
(d) 48 seconds

>

A train running at the speed of 60 kmm/h crosses
a pole in 9 seconds. What is the length of the
train ?

(a) 120 metres

(b) 180 metres

(¢) Cannot be determined

(d) None of these
A train covers a@ﬁtance of 12 km in

10 minutes. If it Ne}s 6 seconds to pass a

telegraph post the length of the train is
(a) 90 m ('o (b) 100 m
(c) 120 (d) 140 m

tres long and travelling at 45 km/h can

: 'f@%th of the bridge, which a train

,gjro s in 30 seconds, is
a) 200 m (b) 225 m

{(c) 245 m (d) 250 m

. A goods train runs at the speed of 72 km/h and

crosses a 250 m long platform in
26 seconds. What is the length of the goods
train ?

(a) 230 m

(b) 240 m

(c) 260 m

(d) 270 m

. Atrain oflength 150 metres takes 40.5 seconds

to cross a tunnel of length 300 metres. What is
the speed of the train in km/hr ?

(a) 13.33
(b) 26.67
(c) 40

(d) 66.67

. A train passes a station platformin 36 seconds

and a man standing on the platform in
20 seconds. If the speed of the train is
54 km/hr, what is the length of the platform ?

(a) 120 m (b) 240 m
(c) 300 m (d) None of these



Boats & Streams

Upstream (U) : To row the boat against the flow.

Downstream (D) : To row the boat with the flow.

Let the speed of the boat in still water = B 0\0
Let the speed of the stream (current) =‘9’. O\/
So, D=B+8 (1) q;

U=B-8 k2]
Solving equations (1) and (2), we get

_D+U D-U

B and S

1. A man can row upstream at 7 kim'/h @ownstream at 10 km/h. Find man’s rate in still water and
the rate of current. ®

Sol: Rate in still water = %(10 + 7@1 =8.5km/
Rate of current = %(10—%{m/h =1.5km/

2. A man takes 3 %&5 minutes to row a boat 15 km downstream of a river and 2 hours 30 minutes
to cover a distan® of 5 km upstream. Find the speed of the river current in km/h.

Sol: Rate downstream = E

knﬂh:[15xf%]knﬂh::4knﬂh

ot
4

Rate upstream = il km/ = [5x§] km/h =2 km/h
2°
2

Speed of the river current = % km/h =1 kin/h.
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In one hour, a boat goes 11 km along the
stream and 5 km against the stream. The speed
of the boat in still water (in km/h) is

(a) 3 (b) 5
(c) 8 (d) 9
A man can row upstream at 8 km/h and

downstream at 13 km/h. The speed of the
streamis

(2) 2.5 km
@© 5kmh

(b) 4.2 ki/h
(d) 10.5 km/h

A man rows downstream 32 km and 14 km
upstream. If he takes 6 hours to cover each
distance, then the velocity (in km/h) of the
current. is

1
(a) g (b) 1

1
1— d)y 2
(c) S (d)
A boat running downstream covers a@
of 16 kmin 2 hours while for covering same
distance upstream, it takes 4 h What is
the speed of the boat in still w ;

) M (b)
oy, Bl (&

ata inadequate

gainst the current of
the stream in 1 and goes 1 km along the
current in 10 minttes. How long will it take to
go 5 km in stationary water ?

(b) 1 hour

(d) 1 hr 30 min

A boatman goes 2

(a) 40 minutes
(¢) 1hr 15 min

A man takes half time in rowing a certain
distance downstream than upstream. What is
the ratio of the speed in still water to the speed
of current ?

(a) 1:2
(c) 1:3

M 2:1
@3:1

A man takes twice as long to row a distance
against the stream as torow the same distance
in favour of the stream. The ratio of the speed
of the boat (in still water) and the stream is

(a) 2:1 (b) 3:1
(c) 3:2 (d)4:3
A boat running upstream takes 8 hours

48 minutes to cover a\certain distance, while it
takes 4 hours t er the same distance

running do am. What is the ratio
between th d of the boat and speed of the

water cuprenwrespectively ?

(a) 2@%

Q:

&(d) None of these

Q@
\f

11.

12:

If a boat goes 7 km upstream in 42 minutes
and the speed of the stream is 3 km/h, then
the speed of the boat in still water is

(a) 4.2 kim/h (b) 9 kmm/h
() 13 km/h (d) 21 kin/h
A man’s speed with the currentis 15 km/h and

the speed of the currentis 2.5 km/h. The man’s
speed against the current is

(a) 8.5 km/h (b) 9 km/h
(¢) 10 km/h (d) 12.5 kmh

If amanrows at the rate of 5 kim/h in still water
and his rate against the current is 3.5 km/h,
then the man’s rate along the current is

(a) 4.25 kim/h (b) 6 kmm/h

() 6.5 kim/h (d) 8.5 kim/h

A boat can travel with a speed of 13 km/h in
still water. If the speed of the stream is 4 kim/h,

find the time taken by the boat to go 68 km
downstream

(a) 2 hours
(c) 4 hours

(b) 3 hours
(d) 5 hours



Time and Work

This is one of the very much logical and practical topics of Quantitative aptitude. The approach that we
are going to follow here, is LCM approach, and this LCM will be considered as the total work.

>

1. Adoes aworkin 10 days and B does the same work in 15 days. In l@@.&my days they together will

do the same work ?

Sol: A=10days ~_3 Q/
" N

B=15days 2 &O

Total work = LOM of (3, 2) = 30 units &
Als doing?—o = 3 units in 1 day %O

0
Bis doin 29 = 2 units in 1 da;
°15 d ggo
Together they are doing =3 + 2 = 5@1 in 1 day.
Hence, time taken by them to g@lete the total work, working together = % =6 days.

2.  Worker A can complete a@of work in 8 hours and Bin 10 hours. In how many hours both of them
working together will c@p eteit ?

Sol: A=8hours-_5 &Q)
-2
B=10hours ~ 4
Total work = LCM of (8, 10) = 40 units

40
A is doing Fia 5 units in 1 hour

Bis doing % =4 units in 1 hour
Together they are doing =5 + 4 = 9 units in 1 hour

Hence, time taken by them to complete the total work, working together = % = 4% hours.
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Practice Set

Basic introduction 6. A and Bcan do a workin 8 days, B and C can
do the same work in 12 days. A, B and C
Aand Beando a workin 12 days, B and C in together can finish it in 6 days. A and C
15 days and C and A in 20 days. If A, Band C together will do it in
work together, they will complete the work in (a) 4 days (b) 6 days
8d d) 12 d
(a) 5 days (b) 7é days © s (d) s
6 7. A and B can do a piece of work in 5 days; B
©) 10 days (d) 152 days and C can doitin 7 dgys; A and C can do it in
3 4 days. Who amon@ése will take the least
A and B can together finish a work in 30 days. time if put to d@lﬂl’le ?
They worked together for 20 days and then B (a) A % (b) B
left. After another 20 days, A finished the {© C Q/ (d) Data inadequate
remaining work. In how many days A alone
3 : 8. A can work in 15 days and B in 20 days.
can finish the job ?
50 by 60 & Jwork on it together for 4 days, then the
(&) (b) tion of the work that is left is
(c) 48 (d) 54
py,
A and B can do a piece of work in 12 days, :\_ ( ) o (b) 10
Band C in 8 days and C and A in 6 days. How, 8
long would B take to do the same work alon@ (c) E (d) T
(a) 24 days (b) 32 days Oo
(© 40 days (d) 48 days A and B can cor.nplete a work in 15 drs}ys and
10 days respectively. They started doing the
A, B and C can complete a wor arately in work together but after 2 days B had to leave
24, 36 and 48 days respectiv ey started and A alone completed the remaining work.
together but C left after of start and A The whole work was completed in
left 3 days before the cm@l 1on of the work. In (a) 8 days (b) 10 days
9
how many days will ork be completed ? (@) T2 days @y 15
(a) 15 days Q (b) 22 days
10. A machine P can print one lakh books in

(c) 25 days (d) 35 days

A man can do a jobin 15 days. His father takes
20 days and his son finishes it in 25 days. How
long will they take to complete the job if they
all work together ?

(a) Less than 6 days

(b) Exactly 6 days

(c) Approximately 6.4 days
(d) More than 10 days

8 hours, machine @ can print the same number
of books in 10 hours while machine R can print
themin 12 hours. All the machines are started
at 9 am while machine P is closed at 11 am
and the remaining two machines complete the
work. Approximately at what time will the
work be finished ?

(a) 11:30 am (b) 12 noon
(c) 12:30 pm (d) 1 pm
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The amount of work done in 3 days (Monday +
Tuesday + Wednesday) =6 + 3 + 4 = 13 units
The cycle of work then repeats every 3 days.
To find out when the work will be finished, we
need to find out how many full cycles of 3 days
can be completed before the total work of
48 units is done.

48 units
13 units per cycle

=3 ¢ycles with a remainder

of 9 units

This means that 3 full cycles of 3 days will be
completed, which is 9 days, and 9 units of work
will be remaining.

On the 10" day (Monday), A will work and do

6 units. This leaves 3 units of work remaining.

On the 11* day (Tuesday), B will work and do

3 units, completing the work.

Thus, the work will be finished on the 11** day,
which is a Thursday.

So, statement 1 is correct and statement 2 is
incorrect.

Hence, option (a) is correct.

proportional to time. Q
Ratio oftime 6 : 5 Oo
Ratio of efficiency 5 : 6

Hence, option (c) grrect.

X=06hours._4
Y= 8 hours —3 24 units
Z=8hours~ 3

According to the question,

Work will be done in the pattern
4,3,4,3, 4,3, ...

S0, in this manner work done in 6 hours
= 21 units

Now rest work = 24 — 21 = 3 units

To minimise time, X has to do this 3 units work.

X can do 3 unit wo@k% hours

t.e., 45 minute \/
So, total ti

Hence, 0@' o (c) is correct.
"%
<O

ired = 6 hours 45 minutes.

5

We know that, efficiency is inversely s



Pipes and Cisterns

This topic is the continuation of Time and work only, the approach of solving questions is similar to that of
the last topic. The only difference here is that the HCF would be considered as the capacity of the tank.

Sol:

Sol:

EXAMPLES N

Two pipes A and B can fill a tank in 36 hours and 45 hours respecti \,fboth the pipes are opened
simultaneously, how much time will be taken to fill the tank ?

A=36hours._5 Q/
180 Q)
B=45hours> &O

Total work = LCM of (36, 45) = 180 units &

A is doing % =5 units in 1 hour and B is d& = 4 units in 1 hour

Together they are doing =5 + 4 = 9 units j hour.

Hence, time taken by them to compl{e)Qe total work, working together = % = 20 hours.

Two pipes canfill atankin 10 h ®and 12 hours respectively while a third pipe empties the full tank
in 20 hours. If all the three p@ perate simultaneously, in how much time will the tank be filled ?

A=10hours . g (O(b
B= 12 hours —2
S

= 20 hours
(Leak)

Total work = LCM of (10, 12, 20) = 60 units

A is doing % =6 units in 1 hour and B is doing P =5 units in 1 hour
Here, C is a leak pipe. So, it's work will be treated as negative work.

C is doing % = -3 units in 1 hour

Together they are doing =6 + 5 — 3 = 8 units in 1 hour.

60
Hence, time taken by them to complete the total work, working together = ry = 7.5 hours.
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Two pipes A and B can fill a tank in 20 minutes
and 30 minutes respectively. If both pipes are
opened together, the time taken to fill the
tank is

(a) 50 minutes (b) 12 minutes
(c) 25 minutes (d) 15 minutes

If % of a tank holds 80 litres of water, then

the quantity of water that % tank holds is

(a) 240 litres (b) 120 litres

(c) % litres (d) 100 litres

A cistern can be filled with water by a pipe in
5 hours and it can be emptied by a second pipe
in 4 hours. If both the pipes are opened when
the cistern is full the time in which it will be
emptiedis
(a) 9 hours
(c) 20 hours

(b) 18 hours

(d) 21 hours O

Two pipes A and B can separately
in 60 minutes and 75 minute
Thereis a third pipe in the bo
to empty it. If all th
simultaneously opened,

in 50 minutes. In
alone can empty

ree pipes are
en the cistern is full

ch time the third pipe

istern ?

(b) 100 minutes

(d) 90 minutes

(a) 110 minutes
(c) 120 minutes

Two pipes A and B can fill a cistern in 37%

minutes and 45 minutes respectively. Both
pipes are opened. The cistern will be filled just
in half an hour, if the pipe B is turned off after

(a) 15 minutes
(b) 10 minutes
(c) 5 minutes
(d) 9 minutes

8

S
oQ\\

10.

Two taps A and B can fill a tank in 48 minutes
and 36 minutes, if both taps are opened
together after how much time tap A is closed
so that the whole tank fill in 25 minutes
30 seconds

(b) 21 minutes

(d) 35 minutes

(a) 14 minutes

(c) 28 minutes

Two pipes canfill a t with water in 15 and
12 hours respecti\@ *and a third pipe can
empty it in 4 h f the pipes be opened in

order, at 8 1 amrespectively, the tank
will be e

(a) 11 (b) 12:40 pm

(c) %m (d) 2:40 pm

.éee pipes P, @ and R can separately fill a

istern in 4, 8 and 12 hours respectively.
Another pipe S can empty the completely filled
cistern in 10 hours. Which of the following
arrangements will fill the empty cistern in less
time than others ?

(a) @ aloneis open (b) P and S are open
(¢c) Pand Q are open (d) P, @ and S are open

One pipe fills a water tank three times faster
than another pipe. If the two pipes together
can fill the empty tank in 36 minutes, then
how much time will the slower pipe alone take

to fill the tank ?

(a) 1 hour 21 minutes
(b) 1 hour 48 minutes
(c) 2 hours

(d) 2 hour 24 minutes

One tap can fill a water tank in 40 minutes and
another tap can make the filled tank empty in
60 minutes. If both the taps are open, in how
many hours will the empty tank be filled ?

(a) 2 M) 2.5
© 3 @ 3.5
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Permutations and

Combinations

14.1 Basic Counting Principle

And —» % \

Or

1.

Sol:

Sol:

Sol:

-+ O\/Q

EXAMPLES ('o

If a coin is tossed and a dice is thrown. Find out total numbe& the possible outcomes ?
Total possible outcomes are given as following : O

Dice 1 2 3 4 5 6 Dice12&456
) 6 and )
Coin HH HHHH ComTE’OFTTT
Total 6 +6 =12 A
Coin ‘and’ Dice Q
2x6=12 Oo
Here ‘and’ means product. ®
A Mock Test contains 2 section 3 and 4 questions respectively. In how many ways can a student
select one question from eac tions ?

SectionA | 4 4, aa

Section B | b by b

Possible selectio uestlons

(al 1) (al 2) (a bg,(al )—4

(agby), (aghy), (aghy), (aghy) = 4

(ag by), (agby), (agby), (agb,) = 4

Total ways to select questions =4 +4+4=12=(3 x 4)

= Questions in Section A x Questions in Section B.

There are 6 trains running from New Delhi to Bhopal. A man goes from New Delhi to Bhopal and
comes back with a different train. In how many ways this can be done ?

New Delhi [T [T, [T, [T, [T [T,
Bhopal |71 |T, | T | T, | T | T,

For onward journey man has 6 choices and for downward journey he has 5 choices.
2o, total number of ways =6 x 5 = 30.
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Practice Set

Basic Counting Frinciple 6. A candidate is required to answer six out of

ten guestions, which are divided into two

A “shift” in a word is an exchange of adjacent groups each containing five questions, and he

letters. What is the minimum number of shifts is not permitted to attempt more than four

necessary to put the word CSAT in alphabetical from each 2roup. In how many ways can he
order ? make up his choice ?
(a) 2 (b) 3 (a) 300 (b) 200
© 8 (d) 24 (c) 400 (d) 100
X
A questions paper had ten questions. Each Factoria{@;;f T
question could only be answered as True (T) A——

or False (F). Each candidate answered all the 7 P Q Rare é)o 2, 3, 4in some order. How

questions. Yet, no two candidates wrote the many va@ e possible for (PHE ?

answers in an identical sequence. How many (a) 2 (b 3

different sequences of answers are possible ?

(a) 20 (b) 40 %@ (d) 6

() 512 (d) 1024 8. # For*each positive integer N, the number N! is
efined as the product of all the positive

There are seven pairs of black shoes and five O integers from 1 to N. For example, 3! =1 x 2 x

pairs of white shoes. They all are put into a % 3. If P! =8! x 7!, then what is the sum of digits

box and shoes are drawn one at a time. of P ?

ensure that at least one pair of black s (a) 10 (b) 9
© 1 (@1

taken out, what is the number oRghoes

required to be drawn out ? \Q)
() 12 (b) 13 Q
© 7 @ 1%@

In the previous question, wit is the minimum 9. If"Cy="Cy, find n

", : Selection of r articles out of n articles

number of shoes reqpd to be drawn out to (a) 11 (b) 12

get at least one Q& correct shoes (either (©) 14 (d) 10

white or black) ?

(a) 12 Handshakes

(b) 7

) 13 10. On the occasion of a certain meeting each

@) 18 member gave shake hand to the remaining
members. If the total shake hands were 28,

In how many ways can five prizes be how many members were present for the

distributed to eight students if each student meeting ?

can get any number of prizes ? (a) 14

(a) = (b) 7

) 5° o

(c) 8 (d) 8

(dy 120
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© % oM B O s W b

(a)
(d)
(d)
(c)
(c)
(b)
(a)
(d)
(a)

10.
11.
12;
13.
14.
15.
16.
17.
18.

(d)
©
(a)
(b)
©
©
(b)
©
(d)

19.
20.
2
22
23.
24.
25.
26.
20

(c) 28.
(a) 29,
(b) 30.
(d) 31.
(b) 32.
(c) 33.
(a) 34.
(d) 35.
(d) 36.
{}Q)

ANSWER KEY

(b)
(b)
(d)
(c)
(c)
(b)
(d)
(a)

37.
38.
39.
40.
41.
42.
43.
44.
45.

(b)
(b)
(c)
(b)
(b)
(a)
(b)
(d)
(b)

46.
47.
48.
49.
50.
51.
52.
53.
54.

(a) 55.
(c) 56.
(d) 57.
(b) 58.
(c) 59
(a) 60.
(d) 61.
(a) 62
(a) 0\&3

(b)
©
©
©
(b)
©
(d)

. (a)

64. (d)
65. (b)
66. (a)



Hints and Solutions

There can be many ways. 8., Bl=1x2x3x4x5xB6=720=8x9x10.
One of the possible way is the exchange of S Thus, Pl =7'x 8 x 9 x 10 =10!

and A (CSAT — CAST) and after that C and A So, P =10, thus sum of digits of P=1 + 0 =1.
(CAST — ACST).

Hence, option (d) is correct.

Hence, option (a) is correct.
9. Usethe property "C,="C,, _,tosee that the two

21 = 1024 unique sequences are possible. values would be equal at n = 11.
Hence, option (d) is correct. Since, 11C,; =11 G
For one pair of black shoes, we require one left Hence, option (a) is ect.

black and one right black. Consider the worst 10 Total number

_ : shakes for n persons
case situation:

n n(n
7LB + 5LB + 5RW + 1RB or ="Cy =
Hence, option (d) is correct. " )
@ = 28 (given)
For one pair of correct shoes, one of the possible
commbinations is 7LB + 5LW + ]_R(B or W) = |5 &}01ng through optionsj we get n = 8.

13 shoes.

11.
Hence, option (c) is correct. @

Some other cases are also possible with at least -\\- Hence, option (d) is correct.

Total number of handshakes for n persons

n(n—1)
P, B, B, B P @, 1T
{ { 4 1 as ® According to the question
8x 8x 8x 8x 8 =8 AN ~ .

n = 10, so required number of handshakes
Hence, option (c) is correct.
10x(10-1) 10x9

He can solve 4 questions %n section 1 and 2 = B T 45.
question from section @' 3and 3 or 2 and 4

. ” : Hence, option (c) is correct.
questions from ea ion respectively

12. Let the number of boys be B, then
BC,=86= B=09.
Let the number of girls be G, then
=66 = G=12,

Therefore, total number of students in the class

A | B AlB
a | b 2 |4
ay | by 3 (3
dg | by 4|2

% | b =12+9 =2L

% | b Hence, total number of matches = 21C, = 210.
= 5(}2 X 5(}4 + ECS X ECS + 5(}4 X 5(}2 Hence, number of matches between one boy
=10 x5+ 10 10 +5x 10 =50 + 100 + 50 = 200. and one girl = 210 — (36 + 66) = 108.
Hence, option (b) is correct. Hence, option (a) is correct.

Only two values are possible 2!% = 4% = 4096  13. Going through options, for option (a), we get 12
and 3% = 6561, participants in the tournament, which means

in this case there would be 2 x 1°C, =90 matches
amongst the men and 2 x !°C; x 2C,
=40 matches between one man and one woman.
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Previous Year Solved Questions

Three flags, each of different colour, are
available for a military exercise. Using these
flags, different codes can be generated by
waving
1. single flag of different colours or
2. any two flags in a different sequence of
colour
Or
3. three flags in a different sequence of
colours.
The maximum number of codes that can be
generated, is
(a) 6 (b) 9

© 15 (d) 18  [CSAT 2003]

A two member committee comprising of one
male and one female member is to be
constituted out of five males and three females.
Amongst the females, Mrs. A refused to be a
member of the committee in which Mr. B 1%
taken as the member. In how many diff

ways can the committee be constituted'™

(a) 11 M) 12 @S@
AT 2003]

() 13 (d) 14

In a question of a test p ebt ere are five
items each under List- nd List-B. The
examinees are requir@to match each item
under List-A with i esponding correct item
under List-B. Fu&er, it is given that

1. no examinee has given the correct answer.
2. answers of no two examinees areidentical.

Which is the maximum number of examinees
who took this test ?

(a) 24 (b) 26

© 119 (d) 129  [CSAT 2004]

Nine different letters are to be dropped in three
different letter boxes. In how many different
ways can this be done ?

(a) 27
(b) 3°
(c) 9°

() 3°-3 [CSAT 2004]

In how many different ways can six players
be arranged in a line such that two of them,
Ajit and Mukherjee, are never together ?

(a) 120 (b) 240

(¢) 360 (d) 480  [CSAT 2004]

On a railway route between two places A and
B, there are 20 stations on the way. If 4 new

stations are to be added, how many types of
new tickets will bémred if each ticket is
issued for a one Ne/ ourney ?

(a) 14 %O (b) 48

(c) 96 (d) 108  [CSAT 2005]
2 men’ 1 woman board a bus in which 5
se e vacant. One of these five seats is

rved for ladies. A women may or may not

it on the seat reserved for ladies but a man

cannot sit on the seat reserved for ladies. In

how many different ways can the five seats
occupied by these passengers ?

(a) 15 (b) 36

(c) 48 (d) 80  [CSAT 2005]

A square is divided into 9 identical smaller
squares. Six identical balls are to be placed in
these smaller square such that each of the three
rows gets at least one ball (one ball in one

square only). In how many different ways can
this be done ?

(a) 27 (b) 36

() 54 (d) 81  [CSAT 2005]

There are 10 identical coins and each one of
them has ‘H’ engraved on its one face and T’
engraved on its other face. These 10 coins are
lying on a table and each one of them has ‘H’
face as the upper face. In one attempt, exactly
four (neither more nor less) coins can be turned
upside down. What is the minimum total
number of attempts in which the “T" faces of
all the 10 coins can be brought to be the upper
faces ?

(a) 4 (by 7
(c) 8 (d) Not possible
[CSAT 2005]
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MR o R I o 00l

(c)
(d)
(c)
(b)
(d)
(d)
(b)
(d)
(a)

10.
11.
12;
13.
14.
15.
16.
17.
18.

©
(d)
(b)
(d)
©
(a)
©
(b)
(b)

19.
20.
2
22
23.
24.
25.
26.
20

(c) 28.
(c) 29,
(c) 30.
(b) 31.
(c) 32
(b) 33.
(c) 34.
(d) 35.
(a) 36.
{}Q)

ANSWER KEY

(c)
(b)
(a)
(d)
(c)
(d)
(b)
(d)
(b)

37.
38.
39.
40.
41.
42.
43.
44.
45.

(d)
(d)
(d)
(c)
(d)
(a)
(c)
(b)

46.
47.
48.
49.
50.
51.
52.
53.
54.

(c) 55.
(a) 56.
(d) 57.
(d) 58.
(d) 59.
(b) 60.
(b) 61.
(b) 62
(c) 0\86

(b)
©
©
©
(d)
(a)
(d)

. (b)

(b)

64.
65.
66.
B87.
68.
69.
70.
T1.

(c)
(c)
(c)
(c)
(d)
(c)
(d)
(a)



Hints and Solutions

1. Number of ways of arranging three colours

!
taken 1 at a time =P, = 3;2 =13
2. Number of ways of arranging three colours
3 3!
taken 2 at a time = "P; = T 6.

3. Number of ways of arrang‘ing three colours
taken 3 at a time = "P; =

2o, maximum number of codes = number of
ways of arranging theseflags =3 +6 + 6 = 15.

Hence, option (c) is correct.

For each combination, let us name the females

and males:

Female (3) Male (5)
A B
C D

E F
: S
5 O
\Qe)am with
» AH. Since

e C and E,
les in 5 different

Since A can’t go with B, it will
four males in four ways AD,
there is no restriction

they may combine with 5
ways each.

S0, total number &ays = A0 5t 52014

Hence, option (d) is correct.

Since, answers of no. two examinees are
identical, so first itemin List-A can be matched
with any of the 5 items in List-B. It can be
done in 5 ways. Similarly, 2nd item in List-A
can be matched with any of the remaining 4
itemsin List-B.

It can be done in 4 ways.

Continuing in the same way,

No. of ways of arranging the items
=5%x4x3%x2x1=120

Now, in this arrangement there is one such
arrangement, which is the correct answer.

S0, maximum number of examinees = no. of
ways of arrangement of items =120—-1 =119

Hence, option (c) is correct.

First letter can be dropped into any of the
3 boxes. It can be done in 3 ways.

Similarly, second lettgN\gan also be dropped into
any of the 3 boxes Wways and so on.

S0, total numb ays =3x3x3x ... upto
9 times = 39

Hence, 0@1 (b) is correct.

Tot. ber of ways of arrangement for six

1}( = 6!
,%Let us take Ajit and Mukerjee as one entity.

o, now there are (6 — 2 + 1) =5 players
These 5 players can be arranged in 5! ways
and Ajit and Mukerjee can be arranged among
themselves in 2! ways.

Thus, number of ways, when Ajit and
Mukerjee are always together = 5! x 2!

So, number of ways when they are never
together = total number of ways — number of
ways when they are always together

=6! — (5! x 2D
=6 x 5! — (5! x 2h
=5! (6 - 2) =480

Hence, option (d) is correct.

For (10 + A + B) =12 stations, number of tickets
required, when 4 new stations are added for
one way journey = 12 x 4 = 48

Also, each 4 new stations require (16 —1) =15
new tickets for one way journey.

Number of tickets for 4 new stations
=15x4=60

So, total new tickets =60 + 48 =108

Hence, option (d) is correct.
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Additional Questions from Other Competitive Exams

What is the number of distinct arrangements
of the letters of the word UGCCSIR so that U

and I cannot come together ?
(a) 2520

(b) 720

(cy 1520

(d) 1800

Suppose there are socks of N different colors in
a box. If you take out one sock at a time, what
is the maximum number of socks that you have
to take out before a matching pair is found ?
(assume that N is an even number)

(a) N

(by N+ 1

(c) N-1

N
¥ 5

An ant goes from A to Cin the figure craw]@

only on the lines and taking the leas@f

of path. The number of ways in whichi£ can
dosois

A

D
(a) 2
(b) 4
() 5
(d) 6

During a summer vacation, of 20 friends from

a hostel, each wrote a letter to each of all
others. The total number of letters written was

(a) 20
(b) 400
(c) 200
(d) 380

5. 366 players participate in a knock-out
tournament. In each round all competing
players pair together and play a match, the
winner of each match moving to the next
round. If at the end of a round there is an odd
number of winners, the unpaired one moves
to the next round without playing a match.

What is the total number of matches played ?
(a) 366 Xb) 282
(c) 365 \/ d) 418

A4 x 4 mags are is given below :

15 1€}, 4
&

6.

<
12 1§ 9
z&"&{) 1] 5
&.13 3|26

How many 2 x 2 squares are there in it whose
elements add up to 34 ?

(a) 6
(b) 9
(c) 4
(d) 5

O

7. Supposein a box there are 20 red, 30 black, 40

blue and 50 white balls. What is the minimum
number of balls to be drawn, without

replacement, so that you are certain about
getting 4 red, 5 black, 6 blue and 7 white balls ?

(a) 140
(b) 97
() 104
(d) 124

8. From a group of 40 players, a cricket team of

11 players is chosen. Then, one of the eleven
is chosen as the captain of the team. The total
number of ways this can be done is

(a) 40011
(b) 11x *Cy;
(© 29%*Cyy
(d) ®Cy
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Probability

Introduction

Probability is the chance of occurrence of an event, mathematically it can be represented as percentage
or fraction. Maximum chance and minimum chance of an event can be 100% and 0 respectively.

Mathematical formula of probability is given by, p(E) = ik 0
5o
Here, n(3) is sample space and n(E) is the required outcome. %

&

EXAMPLES

1. If afair coin is tossed. Find the probability of gettm%ﬁﬁq

Sol: Required probability = ;

2.  What will be the sample space in case of (1)@1115 (ii) 3 coins, (iii) 2 dice ?

Sol: Total outcomes of n coins = 2" and tot es of n dice = 6",

(i) Sample space in case of 2 coms = == 4ie, H H), (H T), (T, H and (T, T)
(i1) Sample space in case of 3 conQ =8ie,

1>HHH (Q

Z2-oHHT
3-HTH

4->HTT ,&Q)

5->THH
6> THT
7T-TTH
8-> TTT

(iii) Sample space in case of 2 dice = 6% = 36.

3. If 2 coins are tossed, find the probability of getting (i) at least 1 head, (ii) at most 2 tails, (iii) exactly
1 head.

Sol: Sample space in case of 2 coins = 2% =4 ie, (H H), @ D, (T, H) and (T, T)
(i) Probability of getting at least 1 head :%
(i1) Probability of getting at most 2 tails = 1.

(iii) Probability of getting exactly 1 head = % =

ro | =
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Practice Set

342

Ravi, Sunil and Maninder review a cricket
book. Odds in favour of the book is 5:2,4:3
and 3 : 4 respectively. Find the probability
that majority are in favour of the book ?

149 60
(@) 545 ) 335
209 211
(c) 343 (d) 313

The odds against an event is 7 : 3. Find the
probability of the occurrence of the event ?

7
(a) 0 ® 15
4 7
(c) o (d) 3

In a simultaneous throw of three dice find the
probability of getting a total 5 ?

1 4
(@) 335 ®) 35
5 6 O
© 3g (i = O
. | @
A coin is successively tossed thr@ines. Find
e tail.

the probability of getting exac@;

2
(a)

(c)

|t oo
¢
S
w| >

A bag contains 3 red, 6 white and 7 blue balls.
2 balls are drawn at random. Find the
probability that one is while and one is blue.

7 8
(a) %0 (b) %0
9 11
(c) 20 (d) 20

What is the chance that the year 2000
contains 53 Sundays ?

(a) (b)

(c) (d)

olro =a|m
~alot -afro

A bag contains 5 green, 4 yellow and 3 white

balls. 3 balls drawn at random. What is the
probability that they are not of the same colour ?
31 a5
@ 77 ® 77
41 42
© ) 77

W\ teacher will give one

The probability th 3

Surprlse Test d 1 v class meeting in a

@udent is absent for 2 days,

what is %probablhty that he will miss at

least

&2

week is —

b 17

& 9 16

Q\\ 9.

10.

© 5= @ %

In a box containing 100 bulbs 10 are
defective. What is the probability that out of
a sample of 5 taken from the box none is
defective ?

(@) 5
(b)
@ m

O

In a box carrying one dozen oranges one third
have become bad. If 3 oranges are taken out
from the box at random, what is the
probability that at least one orange out of the
three oranges picked up is good ?

53 54
(a) =5 ®) =5
45 51
() 55 (d) =5



Additional Questions from Other Competitive Exams

Two integers are picked at random from the
first 15 positive integers without replacement.
What is the probability that the sum of the two
numbers is 20 ?

3 1
(a) & (b) o1
1 1
{c) 105 (d) %0

A fair die was thrown three times and the
outcome was repeatedly six. If the dieis thrown
again what is the probability of getting six ?

1 1
(a) = (b) —

216

) —

dy 1
1296 @

Two students are solving the same problem

that the second solves the problemis that

is the probability that at leastQ\@of them
solves the problem ? ,@

el =2 )
21 q; 23
@ 5 <(’\ i

Out of 6 unbiased coins, 5 are tossed
independently and they all result in heads. If
the 6" is now independently tossed, the
probability of getting head is

(a) 1

(b) O

1
© 3

(d)

8.

o
O
independently. If the probability that the first %
one solves the problem is E and the probabily A

< Os 7

12 balls, 3 each of the colours red, green, blue
and yellow are put in a box and mixed. If 3
balls are picked at random, without
replacement, the probability that all 3 balls are
of the same colour is

1 1
(@ 7 ® 15
1 1
€ T= M) =
36 0 55

A multiple chog Mam has 4 questions, each
with 4 answ ices. Every question has only

one corrgf,answer. The probability of getting
all an correct by independent random
gu s for each one is
&@ s
b) =y
( 4
3 o [3)
© - @ |5
A certain multiple choice question has four options
of which at least one is correct. If a student
answers at random choosing at least one option,

what is the probability that the student selects
the exact combination of correct option(s) ?

(@ 3 ®) 7

1 1
© T @ 3
A box contains 10 red balls and 12 white balls.
Two balls are drawn from the box at random,
one by one without replacement. What is the
probability that the second ball is red ?

1 5
(a) 3 (b) 11
3 9
(c) o (d) 6
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Data Interpretation

Pie-charts (a) 6 (b) 7.5
For a pie chart, the central angle is 360° that (c) 9 (d) 4.5
represents 100% of the value.

i 3. If the production of wheat is 6 times that of
Hence, we have following table :

barley, then what i tatio between the yield

360° = 100% | 3.6°= 1% 18° = 5% per acre of wh barley ?
180°=50% |36°=10% | 54°= 16% @3:2 €= ®3:1
WN°=25% | T2°=20% 108° = 30% © 12:% () 2:3
45°=12.5% | 144° = 40% 4. Ifthe % per acre of rice was 50% more than
barley, then the production of barley is
wh¥t percent of that of rice ?
Piechart &

QO (2 30% (b 3310
Directions (1 to 5) : The pie-chart provided below 3
gives the distribution of land (in a village) und () 35% (d) 36%
various food crops. Study the pie-chart carefull

answer the questions that follow. 5. If the total area goes up by 5%, and the area

under wheat production goes up by 12%, then

\Q) what will be the angle for wheat in the new
Q pie-chart ?
(a) 62.4° (b) 76.8°
(c) 80.6° (d) 84.2°

Directions (6 to 10) : Study the following graph
carefully and answer the questions given below it.
The pie-chart given below shows the spendings of
a country on various sports during a particular

Distribution of areas (in acres) year.
under various food crops.

1. Which combination of three crops contribute
to 50% of the total area under the food crops ?

(a) Wheat, Barley and Jowar
(b) Rice, Wheat and Jowar
(c) Rice, Wheat and Barley
(d) Bajra, Maize and Rice

2. If the total area under Jowar was 1.5 million
acres, then what the area (in million acres)
under rice ?
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Previous Year Questions

1. Consider the four age pyramids given below
namely A, B, C and D representing four
different countries.

IANONA

= Percent in aga clasg ——»
Which one of them indicates the declining
population ?
(a) A (b) B
(c) C (d) D [CSAT 2011]

2.  The following figure has four curves namely
A, B, C and D. Study the figure and answer
the item that follows.

= -]
1 I

IS
L

[ ]
L

oQ\\

I:IADEI:II:I 4(](] 60(] B-D(] 1(][)[) 1200 14(][]\ 800 2000

Population (billions)

0

Yoar
Which curve indicates the expf@t al growth?
(a) A (b)%
(c) C [CSAT 2011]

Directions for the fi lﬂ@ing 2 (two) items :

The following pie-cha¥ts show the break-up of
disease categories recorded in the patients fromtwo
towns, Town A and Town B. Pie-charts plot the
disease categories as percentage of the total number

of patients. Based on these, answer the two items
that follow the charts.

Heart diseane-|
22%

1 =

Distribution of diseases  Distribution of diseases
in Town-A in Town-B

356

3.

4.

QQ&

Which of the two towns has a higher number
of persons with Diabetes ?

(a) Town A
(b) Town B
(¢) Same in Town A and Town B

(d) No inference can be drawn [CSAT 2011]

What can we say about persons with more than
one disease from thesigraphs ?

(a) There are likel© be persons with more

than one di mn Town A.

(b) There ly to be persons with more
than sease in Town B.

(c) Th e likely to be persons with more

one disease in both Towns A and B.

o inference can be drawn.

[CSAT 2011]

Consider the following Velocity-Time graph.
It shows two trains starting simultaneously on
parallel tracks.

F 3

Velocity
&%'
&

B
L

:

With reference to the above graph, which one
of the following statements is nof correct ?

(a) Train B has an initial acceleration greater
than that of Train A.

(b) Train B is faster than Train A at all times.

(c) Both trains have the same velocity at time
e

(d) Both trains travel the same distance in time
ty units.

[CSAT 2011]



ungist

36. Consider the following data: 38. A pie diagram shows the percentage
= - F— distribution of proteins, water and other dry
) il HEcte elements in the human body. Given that
101 -1ha1 i 4.5 proteins correspond to 16% and water
1921-1931 46.4 36.3 corresponds to 70%. If both proteins and the
1931-1941 45.2 31.2 other dry elements correspond to p%, then
1941-1961 39.9 274 what is the central angle of the sector
1951-1961 417 22.8 representing p on the pie diagram?
1961-1971 411 18.9 (a) 54° (b) 96°
1971-1981 37.1 14.8 (c) 108° (d) 120°
For which period was the natural growth rate [CSAT 2021]
maximum ? 39. A pie chart gives the expenditure on five
(a) 1911-1921 (b) 1941-1951 differentitems A, B, G, D and E in a household.
(c) 1961-1971 (d) 1971-1981 IfB, C,Dand E spond to 90°, 50°, 45°
[CSAT 2020] and 75° resp y, then what is the
percentage o nditure on item A?
37. Consider the following table:
112 125
Player | Runs | Balls | Runs | Balla (-t Q/ e
acored in | facedin | scoredin | faced in
the Firat | the First |  the the @ 250
Inning | Innings | Second | Second K 5
Innings | Tnnings | & [CSAT 2022]
A 61 89 14 76 O
B 06 12 50 86 :\_
C 16 75 20 B0
D 13 55 12 50 )
Whois the fastest run scorer in the Test @\1%
(a) A (b) B
© C @ D [s‘@rzozl]
<
&
ANSWER KEY
1. (o 6. (b 11. (© 16. () 21. (©) 26. (d) 31. (© 36. (d)
2. (o 7. (a) 12. (a) 17. (b) 22. (©) 27. (d) 32. () 37. (b
3. (d) 8. (b 13. (b) 18. (d) 23. (© 28. (d) 33. (© 38. (o)
4. (b 9. (©@ 14. (a) 19. (o) 24. (c) 29. (o) 34. (d) 39. (d)
5. (d) 10. (b) 15. (© 20. (a) 25. (b) 30. (a) 35. (a)
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Number Series

CONCEPT :

Find the difference between consecutive terms and try to observe the pattern among them.

Types of series : N\
1. Addition, Subtraction \/0
2.  Multiplication, Division O

3. Special series Q/%

4. i %)
5.

Alternate series

Miscellaneous series &O

Addition, Subtraction
1. 21,24,32 45 63, OQ\\

Sol: 21, 24, 32, 4b, 63,
I H 1)l A

+3 +8 +13 +18
2. Find the missing term in the{dweh series: 2, 8, 14, 24, 34, 48,
Sol:2, 8 14, 4, ‘b @
Lo 4 _te, A
+6 {@ +10 +14 +14

Multiplication, Division

3. 15, 30, 60, 120, 240,

Sol: 15, 30, 60, 120, 240,
l 4 i uy! 4

R

2 X2 x2 x2
4. 8,618 72,
Sol: 3, 8, 18, 72, (3600
4 i f
%9 3 x4 b
5. 240, 120, 40, 10, 2

2

Sol: 240, @40, 120, 40, 10, 2
oLl Q) B B W 2

x1 X112 x1/3 x1/4 x1/6
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Practice Set

Addition / Subtraction

1. 7,10,16,28, 100
(a) 48 (b) 52
(©) 58 (d) 64

2. Find the missing term in the given series
9, 11,18, 26, _ , 69
(a) 66
(c) 58

(b) 62
(d) 43

3. Find the missing term in the given series
7, 10, 16, 28, 52, 100, _

(a) 196 (b) 144

(c) 151 (d) 164
4. 17,20,46,85 202

(a) 148 (b) 137

(c) 158 (d) 164

5. Find the missing term in the given series

2,37, 16,32,
(a) 57 () 59 O
(c) 56 (d) 60

\Q)
S

6. 8, 14, 24,38 56,

(a) 55
(c) 96 d)~f8
7. Find the next ter &Qe given series
12,6, 24 120,é
(a) 360 (b) 420
(c) 720 (d) 800

Multiplication / Division

8. Find the missing term in the given series
101.5; & 45,49, 185,

(a) 20 (b) 25

(c)y 27 () 275
9. 3,459 225 675 _ 945

(a) 265.25 (b) 236.25

(c) 225.36 (d) 150

o

10. Find the missing term in the given series
4,4, 12,30
(a) 5 (b) 6
) 8 (d) 10

11. Find the missing term in the given series
360, 180, 90, 45, 225,
(a) 20 (b) 15.75
© 11.25 Q\(d) 115

Special Series \/

12. Find the %ﬂg term in the given series
0, 10,&, 120, 222,
(a@ (b) 250
4@ 0 @) 336

D

&2, 12, 36, 80, 150, 252,

O

(a) 144
) 288

(b) 216
@) 392

14. Find the next term in the given series
1,3.8, 19,42 89,
(a) 108 (b) 184
(c) 167 (d) 97
15. 5,16, 51, 158, _
(a) 1452 (b) 483
(c) 481 (d) 1454
Alternate Series
16. 1,8,9,64, 25 216,
(a) 49, 64 (b) 343, 64
() 49, 512 (d) 343, 512
17. 28,32, 23,39, 14,
(a) 30 (b) 50
(c) 55 (d) 6

18.

Find the next term in the given series
1,1,2,3,5,8,13, |,

(a) 21, 29 (b) 21, 34

() 17, 34 (d) 18, 29
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38. 2,12, 36, 80, 150,
(a) 194 (b) 210
(c) 252 (d) 285
39. 0,7,26, 124 215
(a) 51 (b) 37
(c) 63 (d) 16
40. 24, 30, 33, 39, 51,
(a) BT (b) 69
(c) 54 (d) 81
41. 1, 11, 21, 1211, 111221,
(a) 312211 (b) 1112221
(c) 1112222 (d) 1112131
N
@’0(0
<&
¢
1. (b 7. (0 13. (d) 19.
2. (D 8 (o) 14. (b) 20.
3. (a) 9. (b) 15. (©) a1,
4. (b) 10. (b) 16. (©) g
5. (a) 11. () 17. (b) 23,
6. (d) 12. (d) 18. (b) 24.

ANSWER KEY

(c)
(c)
(a)
(d)
(c)
(b)

Number Series

Directions: In the following number series, a wrong
termis given. Find out that wrong term.

42. 8,4, 9, 22.5, 875, 202.5, 810

(a) 4 (b) 9

(c) 225 (d) 67.5
43. 108, 54, 36, 18, 9, 6, 4

(a) 54 (b) 36

) 18 (@) 9
44, 3 75,15, 37.5, 75, 167.5, 375

(a) 167.5 () 75

(c) 37.5 d) 15

\

25. (a) B8l (@  37. (© 43. (d)
26. (d) 82 (@)  38. (© 44. (a)
27. ()  383. @© 39. (c)
28. () 34. @)  40. (a)
29. (d) 85 (a)  41. (a)
30. (b)  86. @) = 42. (a)

371



In the following question, find missing number

VAV AV O] @ O

(a) —21 (b) 12
(a) 10
© 32 (d) 22 o of
an LR .
PN ZE
@W K826 | 2
(a) 60 (b) 68 & 49 | 89 [147
©) 55 (d) 65 %CD 5 45
169 | 64 | 81 | 30 \\ (© 51
&5 | 7 |49 ] 80 N 28 1
1296 | 576 | 100 | 70 O gV |1l -1
() 324 (b) 289 Q\Q) 347
(c) 441 (d 3 (a) 5
%@‘ (c) 1
4[5
3|4 &Q,Q’ % Taf4[s
1|23 <( 4|5
14129 ? 4| 3
48 | 60 [105
(a) 2
o ) 7

O \2 | &/
(a) 6 M) 7

@© 9 @ 12 (a) 22
(c) 11

) 15
@ 25

(b) 48
@) 54

(b) 2
) 4

(b) 6
@ 9

(b) 33
(d) 44



Previous Year Solved Questions

380

Consider the following figures:

2 6 3 ?
80 | 24 120 | 36
What is the missing number ?
(a) 7 (b) 8
() 9 (d) 10 [CSAT 2011]

Consider the following matrix:

REREARA

#
—_— T<_

rhp

blank part of the above matrix ?

OO
]

@ | [— 0 ((@'
>
1] @)@) | ]

%

Consider the table given below in which the
numbers bear certain relationship among
themselves along the rows:

[CSAT 2014]

29 (13 (18
38| X |19
30|27 8

Which one of the following numbers is the
missing number indicated above by X?

(a) 19 ) 15

©) 14 ) 8 [CSAT 2014]

<
O

Which one of the following figures fits intc@

5.

Consider the following matrix with one empty
block in the lower extreme corner:

CQOQO0C Q00
@) A
AA AAAIAAA

coooC (O

A AA |AAA
00 |0 O,
O
A O

Which o th(gollowing figures could fit in the
empt% and thus complete the matrix?

O
’é‘? (b)
A A A A
00 QOO0
©) (d)
A A A

[CSAT 2014]

Consider the figure given below:

eJ):JElgCIL:;J)EI ?

To fit the question mark, the correct answer is

Consider the following matrix:

3 (81002 |2 (1
6 (66 (9 | 2 |20 O

Whatis the missing number at ?’ in the matrix?
(a) 5 (b) 0

© 7 @ 3 [CSAT 2015]



Key points

Dial of a clock is divided into 60 equal divisions which are known as Imnut\spaces

A clock has two hands, the smaller one is called the hour hand and the 1 dne is called the minute
hand (however, some clocks have second hand alseo but usually it 1@&31{81’1 into account since it

moves all the time).
There are 80 seconds in 1 minute and there are 60 minutes i
Minute hand and hour hand coincide once in every 1 hour % times in a day.
Minute hand and hour hand are in opposite direction@ in every 1 hour and 22 times in a day.
Minute hand and hour hand subtend 90° twice in grerydl hour and 44 times in a day.
Angle swiped by hour hand in 12 hours = 360° @ 1 hour = 30°.
Angle swiped by minute hand in 60 minutes @00 and in 1 minute = 6°,
At ‘®’ od'clock, the difference between ho@d and minute hand is 5» divisions.
d

In 1 hour, minute hand overtakes h by 55 divisions.

Minute hand overtakes hour hm{@y 55 divisions in 60 minutes. Hence, 1 division in % minutes.

Angle between hour hand BJ?@Qnute hand:

‘11 M-60H

1.

‘ ; where, M@unute and H = hour.

P

2

EXAMPLES

Find out the angle swiped by an hour hand from 12 noon to 5:30 pm.

Sol: Angle swiped by hour hand in 1 hour = 30°. So, in 5.5 hours = 5.5 x 30° = 165°,

2.

Find the angle between hour and minute hands of the clock at 8:30 ?

Sol: Angle between the hour hand and the minute hand of a clock is given by

: where, M = 8 and H = 30.

2

‘11 M-60H|
2

11x30-60x8| [330-480] [150|

Substituting the values, we get = = =757,
2 [ 2 | [z2]
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25. The minute hand of a clock overtakes the hour
hand at intervals of 65 minutes of the correct
time. How much a day does the clock gain or
lose ?

(a) 11ﬂ minutes in 24 hours.
143
10 | .

(b) 12——minutes in 24 hours.

(c) loﬂminutes in 24 hours.
143
(d) None of these

26. A watch which gains uniformly, is 5 minutes
slow at 8 O'clock in the morning on Sunday
and it is 5 minutes 48 seconds fast at 8 pm on
following Sunday. When was it correct ?

(a) 20 minutes past 7 pm on Wednesday
(b) 15 minutes past 7 pm on Thursday
(c) 29 minutes past 8 pm on Wednesday
(d) 20 minutes past 7 pm on Thursday

27. A clock is set right at 5 am. The clock loses
16 minutes in 24 hours. What will be the true

time when the clock indicates 10 pm on 4" day 7%

D

(a) 10 pm
(c) 11 pm

28. A clock is set right at 8 am. The %gains
10 minutes in 24 hours. What wy the true
time when the clock indica@ pm on the

following day ? %®
<&

(b) 01 am
(d) 12 noon

(a) 38 minutes past 1
(b) 1:50 pm

(c) 48 minutes %2
(d) 48 minutes past 12

1. (© 5. ® 9. (© 13. ()
2. (@ 6. (© 10. (0 14. ©
3. (© 7. () 11. (b) 15. (d)
4. (b) 8. (© 12. (a) 16. (d)

ANSWER KEY

Clocks

29. At what time after 4 O'clock, the hour and the
minute hands will be lie opposite to each other ?

(a) 4- 50 -31"
(b) 4 - 52’ - 51"
©) 4 -53 - 23"
(d) 4 - 54' - 33"

30. At one instant, the hour hand and the minute
hand of a clock are one over the other in
between the markings for 5 and 6 on the dial.
At this instant, the tip of the minute hand

(a) is closer to the marking for 6
(b) is equidistant from the markings for 5 and
i N

(c) is closer to g for 5

(d) is equidis@
&

al. Wha@ e angle between the minute and
Q ds of a clock at 7:35 ?

(b) 17.5°

(c) 19.5°

(d) 20°

mthe markings for 11 and

32. The time gap between the two instants, one
before and one after 12.00 noon, when the
angle between the hour hand and the minute
hand is 66°, is
(a) 12 minutes
(b) 16 minutes
(c) 18 minutes
(d) 24 minutes

17. )  21. @ 25. (©) 29. (d)
18. () 22 (d  26. (a)  30. (©
19. )  23. (@  27. (© 31. (b)
20. (b) 24 (&  28. (&) = 82 (d
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Calendar

0Odd days

In a given period, the number of days more than the complete weeks are called odd davs. Odd days are
always between 0 - 6 days. If odd days are more than 7, then divide it by ‘7, remainder will be considered
as number of odd days. 0\

+*

For example:

January has 3 odd days. O

oince, January has 31 days t.e., 28 days + 3 days which can be tre as 4 weeks + 3 days.

Or we can say that, the remainder when 31 is divided by 7 is con&d as odd days te., 3.

Similarly, April has 2 days. O

For 100 years = 76 ordinary years + 24 leap years = (76 1:&24 % 2} odd days =124 odd days
= (17 weeks + 5 days) = 5 odd days. O

Number of odd days in 100 years =5

Number of odd days in 200 years =(5 < 2)=3 g

Number of odd days in 300 years = (5 x 3) day.

Number of odd days in 400 years = (5 x &+ T) = 0 odd day.

Similarly, each one of 800 years, 12OQ\ars, 1600 years, 2000 years etc. has 0 odd day.

ays.

Normal year @

1. Contains 365 days. %

2. Contains 52 weeks a&odd day (since 52 x 7 =364, hence, 365" day is considered as odd day).
3.  An ordinary yealQ ts and ends with the same day of the week.

4. First day of the year occurs 53 times and rest days occur 52’ times in the year.

Leap vear
1. Contains 366 days.

2. Contains 52 weeks and 2 odd days (since 52 x 7 = 364, hence 365" and 366" day are considered as
odd days).

A leap year ends with the next day of the first day of the year.
First 2 days of the year occur ‘53 times and rest 52’ times.

If a century year is a multiple of 400, then only it is a leap year else not and if a non-century year is
a multiple of 4, then it is a leap year.
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Practice

Set

January 1, 2007 was Monday. What day of
the week lies on January 1, 2008 ?

(a) Monday (b) Tuesday
(c) Wednesday (d) Sunday

January 1, 2008 is Tuesday. What day of the
week lies on January 1, 2009 ?

(a) Monday (b) Wednesday
(¢) Thursday (d) Sunday

On 8" December, 2007 Saturday falls. What
day of the week was it on 8" December, 2006 ?

(b) Thursday

(c) Tuesday (d) Friday

On 6% March, 2005 Monday falls. What was
the day of the week was on 6™ March, 2004 ?
(b) Saturday

(c) Tuesday (d) Wednesday

The calendar for the year 2007 will be the sarne%

for the year Q
(a) 2014 Oo
N

(cy 2017
17 June,

(a) Sunday
(a) Sunday

(b) 2016
(d) 2018

What was the day of the wee

1998 ?
(b)%ﬁday

(a) Monday
(c) Wednesday Thursday

What was the d&& the week on 28" May,
2006 ?

(a) Thursday
(c) Saturday

(b) Friday
(d) Sunday

What will be the day of the week on 15%

August, 2010 ?
(a) Sunday (b) Monday

(d) Friday

Today is Monday, after 61 days, it will be
(a) Wednesday
(b) Saturday

(¢) Tuesday
(d) Thursday

(¢) Tuesday

10.

1L
12.

13.

O

4

15.

16.

17.

18.

&
c) Friday

The last day of a century cannot be
(a) Monday

(b) Wednesday

(¢) Tuesday

(d) Friday

Which of the following is not a leap year ?
(a) 700 (b) 800

(c) 1200 \M) 2000

How many day@@rhere in x weeks x days ?
(a) Tx? % (b) 8x

(©) l4x Q/ () 7

It w day on January 1, 2006. What was
t @r of the week on January 1, 2010 ?

(b) Saturday
(d) Wednesday

On 8" February, 2005 it was Tuesday. What
was the day of the week on 8% February, 2004 ?

(a) Tuesday (b) Monday
(c) Sunday (d) Wednesday

unday

What was the day of the week on 16 July,
1776 ?

(a) Tuesday
(¢) Thursday

(b) Wednesday
(d) Monday

What was the day of the week on 15% August,
1947 ?

(a) Wednesday (b) Monday

(c) Friday (d) Thursday

What was the day of the week on 4% June,
2002 ?

(a) Tuesday (b) Thursday

(c) Wednesday (d) Monday

On what dates of March 2005 did Friday fall?
(a) 4% 11% 18% 25k
(b) 5™ 12t 19t 2@t
(c) 3% 13™ 20 27t
(d) 6% 13™ 18% a7t
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Cubes & Dice

Important facts:

1.

G U mbs oL

A cube has 6 square faces (sides), 8 vertices and 12 edges.

Only 3 sides of a cube are visible at a time (known as “Joint Sides”) and thvexse sides can never be on

the opposite side of each other. 0 *
Things that are shaped like a cube are often referred to as ‘cubic’. O\/
Most dice are cube shaped, with the numbers 1 to 6 on the diﬂ@%faces.

The adjacent faces of a dice cannot be opposite to each oth

A dice where the sum of opposite faces is always 7, kn’@s standard dice / normal dice.

Non-standard Dice:

Case 1: When 4 positions are given.

We need to check the most visible face and we t;e adjacent faces of a dice cannot be opposite to each
other, with the help this observation we can thh face is opposite to which one.

ooo@

® (iV)

Sol. The most visible faces h%ls 3 and 4.

Corresponding to 3
According to th?;& 1on (1): 4 and 6 cannot be opposite to 3.
According to th S

According to the position (iv): 1 and 2 cannot be opposite to 3.

ition (ii): 4 and 1 cannot be opposite to 3.

Hence, 5 will be opposite to 3.

Corresponding to 4:

According to the position (i): 6 and 3 cannot be opposite to 4.

According to the position (ii): 1 and 3 cannot be opposite to 4.
According to the position (iii): 5 and 6 cannot be opposite to 4.

Hence, 2 will be opposite to 5.

And the rest 2 faces will be opposite to each other i.e., 1 is opposite to 6.
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Practice Set

406

The four different positions of a dice are given
below:

(iV)
Whlch number is on the face opposite 6 ?
(a) 1 (b) 2
) 3 (d) 4

What is opposite 3, if four different positions of
a dice are as shown below ?

W @ O @

(i) (iii) iv)
(a) 6
(b) 4
) 3
(d) 2 QA
Four usual dice are thrown on the gr he
total of numbers on the top faces of$hese four
dice is 13 as the top faces showe@ 1and5
respectively. What is the t f the faces

touching the ground ?
(a) 12
(b) 13

(c) 15 &Q

(d) Can’t be determined

c-ofo

A dice is thrown four times and its four different
positions are shown below. Find the number
on the face opposite the face showing 2.

B @ O @

(@) (i) W)
(a) 3
(b) 4
©) 5
(d) 6

5.

6.

D

7.

Amongst the following figures, find the correct
one, if it is known that the total number of dots
on opposite faces of the cube shown is always

i [+ (b) Ig]

o

|

@ [233

dlce are given. Based on

Three posit]
them, gz] hich number is found opposite

the n 2 in the given cube.

8

(i)
(a) 6 (b) 5
© 3 @1

Below are depicted the three different positions
of a dice. Find the number of dots on the face
opposite to the face with one dot.

Qﬂ i 5

(iii)
(b) 3
@) 6

(a) 2
(c) 4
Given below are three different positions of a

dice. Find the number of dots on the face
opposite the face bearing 3 dots.

D@ E
(i)

(a) 2

(b) 5

(c) 6

(d) Can’t be determined



29.

30.

31.

32.

33.

A cube is painted and then cut into 125 cubes
of equal volume. Find the number of small
cubes that have paint on at least one face.

(a) 81 (b) 64
(c) 27 (d) 98

A cuboid of dimensions 10 x 11 x 121is painted
on all its faces. The cuboid is then entirely cut
into smaller cubes of unit volume. Find the
number of such unit cubes which have paint
on exactly two of their faces.

(a) 216 (b) 108
(c) 724 (d) 484

Opposite faces of a 5 x 5 % 5 cube are painted
with the colours green, red and yellow. The
cube is then cut into smaller cubes of unit
volume. What is the number of cubes which
are painted with exactly 2 colours — red and
yvellow ?

(a) 8
(c) 27

(by 12
(d) 36
A cube is painted and then cut into 64 smaller

cubes of equal volume. How many of thes
smaller cubes will have paint on exactly t

faces ?
(a) 8 (:§§Q
N

(c) 24
es and then

() 12
@ 16

Alarge cube is painted on all si
cut into 27 smaller cubes of
many of these smaller

on exactly one face ?

volume. How
will have paint

a) 6 @) 8

o Sws
1. (a) 6. (a) 11. (c) 16. (a)
o B 1 @ 12 @ 17 (a)
3. (@ 8 (0 13. () 18. (@)
4 © 9. () 14 (@ 19 @©
5. (@  10. ) 15 (0 20. (a)

34.

35.

36.

s

37.

ANSWER KEY

21.
22.
23.
24.
25.

Cubes and Dice

A cube is painted on the outside and then cut
into 216 smaller cubes of equal volume. How
many of these smaller cubes will have paint
on exactly three faces ?

(a) 8 (b) 12
(c) 24 (d) 16
Alarge cubeis painted on all its faces and then
cut into 1000 smaller cubes of equal volume.

How many smaller cubes have no paint on
them at all ?

(a) 512
(b) 343
) 216
(@) 729

i
A cubeis p%@X all faces and then cut into

n° small s of equal volume. If 54 smaller
paint on exactly one face, what is

cubes Q
the v

of n?

(c) 6
(d) 7

A cube is painted on all its faces and then cut
into 343 smaller cubes of equal volume. How
many smaller cubes have paint on at least one
face ?

(a) 171
(b) 216
() 218
(d) 343

(d) 26. (c) 31. (b) 36. (b)
(c) 27. (© 32. (o 37. (o)
(d) 28. (©) 33. ()
(b) 29, (d) 34. (a)
(d) 30. (b) 35. (a)

409



Previous Year Solved Questions

Six squares are coloured, front and back,
red (R), blue (B), yvellow (Y), green (G),
white (W) orange (O) and are hinged together
as shown in the figure below. If they were
folded to form a cube, what would be the face
opposite to white face ?

R|B
G|Y|O
W
(@ R M) G
© B (@ O [CSAT 2012]

The views of a cube following a particular
motion are given below:

4. FEach of the six different faces of a cube has
been coated with a different colour r.e., V,1, B,

G, Y and O. Following information is given:

1. Colours Y, O and B are on adjacent faces.
2. Colours I, G and Y are on adjacent faces.
3. Colours B, G and Y are on adjacent faces

Which is the colour of the face opposite to the
face coloured with O ?

(2) B Q\(b) v
@) G A @I [CSAT 2015]

5. A cube has s faces painted with different
colours isTcut into smaller cubes of equal
sizes &hat the side of the small cube is
orgj th the big cube. The number of small

with only one of the sides painted is

K H B (a) 32 (b) 24
A B M K p H () 16 (d) 8 [CSAT 2016]
E 6. The outer surface of a 4 cm x 4 cm x 4 em cube
What is the letter opposite to A ? Q is painted completely in red. It is sliced parallel
0 to the faces to yield sixty four 1 em % 1 cm x

(2) H

(b) P ®O

(© B N

() M ,(Q [CSAT 2012]

A cube has six number@ked 1,2, 3, 4,5
and 6 on its faces. T hI@ views of the cube are
shown below: &Q

1 3 3

g [ Wil s ¢

What possible number can exist on the two
faces marked &) and (®), respectively on the
cube ?

(a) 2and 3
(b) 6 and 1
(c) 1 and 4
(d) 3and 1 [CSAT 2013]

1 em small cubes. How many small cubes do
not have painted faces ?

(a) 8 (b) 16
©) 24 (d) 36 [CSAT 2017]

Directions for the following 3 (three) items:

Rotated positions of a single solid are shown below.
The various faces of the solid are marked with
different symbols like dots, cross and line. Answer
the three items that follow the given figures.

/ = Z/ X
® @) (i) @)

7. What is the symbol on the face opposite to that
containing a single dot ?
(a) Four dots
(b) Three dots
(c) Twodots
(d) Cross [CSAT 2018]
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Blood relation

EXAMPLES

Pointing to a photograph X said to Y, “she is the only daughter of the father of my mother”. How X is

related to the person of the photograph ? \0
‘The only daughter of the father of X’s mother' means the mother of 0
Hence, X is the child of the lady in the photograph. 6,

But we do not know about the gender of X. He could be the so o%e daughter.

Pointing towards a girl, Abhishek says, “This girl is the d &r of only child of my father.” What is
the relation of Abhishek’s wife to that gir] ? 6

The girl is Abhishek’s daughter. So, Abhishek’s wi 'é@ther to that girl.

Pointing to a person, Deepak said, “His only bl@s the father of my daughter’s father”. How is the
person related to Deepak ?

Father of Deepak’s daughter’s father is I@k’s father.
S

Hence, the person is the brother of father. So, the person is the uncle of Deepak.

If A is brother of B; B is sister ofﬂ\% is father of D, how D is related to A ?
If D is Male, the answer is N . If D is Female, the answer is Niece.

As the gender of D is no , hence, the relation between D and A cannot be determined.

If D is Brother of B, l@x B is related to C? To answer this question, which of the statements is/are
necessary ?

1. The son of D% the grandson of C.

2. Bis the sister of D.

Given that, D is the brother of B.

From statement-1, we can say that D is son of C (son of D is the grandson of C).

From statement-2, we can say that B is Female’ (sister of D). Thus, B is the daughter of C.

If Sangeeta’s daughter is my daughter’s mother, then how am I related to Sangeeta ?

Here T can be male as well as female. If we consider T as male, then the relation is Son-in-law and

if we consider T as female the relation is daughter. So, it can be a son in law or daughter.
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Pointing to a photograph of a boy Suresh said,
“He is the son of the only son of my mother.”
How is Suresh related to that boy ?

(a) Brother (b) Uncle
(¢) Cousin (d) Father

If Ais the brother of B; Bis the sister of C; and
C is the father of D, how D is related to A ?

(a) Brother

(b) Sister

(c) Nephew

(d) Cannot be determined

Introducing a boy, a girl said, “He is the son of
the daughter of the father of my uncle” How
is the boy related to the girl ?

(a) Brother (b) Nephew
(c) Uncle (d) Son-in-law

Deepak said to Nitin, “That boy playing wit
the football is the younger of the two brot.

(a) Son
(b) Brother
(c¢) Cousin

(d) Brother-in-law

Veena who is the gj -in-law of Ashok, is the
daughter-in-la Kalyani. Dheeraj is the
father of Sudeep who is the only brother of
Ashok. How Kalyani is related to Ashok ?

(a) Mother-in-law
(b) Aunt
(c) Wife
(d) None of these

Pointing to a woman, Abhijit said, “Her
granddaughter is the only daughter of my
brother.” Howis the woman related to Abhijit ?

(a) Sister

(b) Grandmother
(¢) Mother-in-law
(d) Mother

<
O

10.

11.

12

A and B are children of D. Who is the father of
A? To answer this gquestion, which of the
statements 1 and 2 is necessary ?

1. Cis the brother of A and the son of E.
2. Fis the mother B.
(a) Only 1

(c) Either 1 or 2

(b) Only 2
(d) Both 1 and 2

Anil, mtroducingﬁl in a party, said, she is
the wife of the on of my mother. How is
Anil related té&@iﬂ ?

(a) Father (‘o (b) Grandfather

© Hu@d (d) Tabeeun. law

I d¥ing Rajesh, Neha said, “His brother’s

is the only son of my grandfather.” How
ha is related to Rajesh ?

(a) Sister (b) Daughter
(c) Mother (d) Niece

A man said to a woman, “Your brother’s only
sister is my mother.” What is the relation of
the woman with the maternal grandmother of
that man ?

(a) Mother
(c) Niece

(b) Sister
(d) Daughter

Pointing to a photograph, alady tells Pramod,
‘I am the only daughter of this lady and her
sonis your maternal uncle.” Howis the speaker
related to Pramod’s father ?

(a) Sister-in-law

(b)y Wife

(c) Neither (a) nor (b)

(d) Aunt

Deepak said to Nitin, “That boy playing with
the football is the younger of the two brothers

of the daughter of my father’s wife.” How is
the boy playing football related to Deepak ?

(a) Son
(b) Brother
(c) Cousin

(d) Nephew



Previous Year Solved Questions

Read the following passage and answer the
3 (three) items that follow:

A B, C,D and E are members of the same family.
There are two fathers, two sons, two wives, three
males and two females. The teacher was the wife of
a lawyer who was the son of a doctor. E is not a
male, neither also a wife of a professional. C is the
youngest person in the family and D is the eldest.
Bis a male.

1. Howis Drelatedto E ?

(a) Husband (b) Son
(c) Father (d) Wife  [CSAT 2011]
2. Who are the females in the group ?
(a) C and E
(b) Cand D
(c) E and A O
(d) Dand E [CSAT 2011
3.  Whose wife is the teacher ? A
(a) C (by D OQ
() A (d) B [C 2011]

4. (Given that, Q\
1. Ais the brother of B.
2. Cis the father of A.
3. D is the brother ofd.

4. E is the dau f B.
Then the uncle is
(a) A (b) B

© C () E [CSAT 2012]

5. Four persons A, B, C and D consisting of two
married couples are in a group. Both the
women are shorter than their respective
husbands. A is the tallest among the four. C is
taller than B. D is B's brother. In this context,

which one of the following statements is not
correct ?

(a) All four have family ties.

(b) Bis the shortest among the four.

(c) Cis taller than D.
(d) Ais B’s husband. [CSAT 2015]
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6. Consider the following:

A+ B means A is the son of B.

A — B means A is the wife of B.

What does the expression P + R — @ mean ?
(a) Qis the son of P.

(b) Q is the wife of P.

(c) Q is the father of P.

(d) None of the abow& [CSAT 2017]

g relationships among

7. Consider the follo
members of a vof six persons A, B, C, D,

E and F:
1. The
2. A E are sons of F.
&@ is the mother of two, one boy and one
& girl.
4. Bis the son of A

ber of males equals that of females.

5. There is only one married couple in the
family at present.

Which one of the following inferences can be
drawn from the above ?

(a) A, B and C are all females.
(b) A is the husband of D.
(c) E and F are children of D.

(d) D is the daughter of F. [CSAT 2017]

8. A joint family consists of seven members A, B,

C,D, E, F and G with three females. G is a
widow and sister-in-law of D’s father F. B and

D are siblings and A is daughter of B. Cis cousin
of B. Whois E ?

1. Wife of F
2. Grandmother of A
3. Aunt of C

Select the correct answer using the code given
below:

(a) 1 and 2 only
(b) 2 and 3 only
(c) 1 and 3 only

(d) 1, 2 and 3 [CSAT 2019]



Hints and solutions

Family tree and their symbols:

Diagram

Meaning

O Female

[] | Mae

— Married couple

— | s

| Difference of a generation

Diagram for solutions 1 to 3:

422

=

Teacher

Lawyer

ooQ\\
{}Q)

C

Hence, option (a) is correct.
Hence, option (c) is COI‘I‘%@

2o, B's wife is teach@@

Hence, option (fiN\gOrrect.

By using the symbols in the table given below,
we can draw the following family tree:

According to the given information:
1. Ais the brother of B.

2. Cis the father of A.

3. Dis the brother of E.

4. E is the daughter of B.

Ar—B

Lo

=i SO

From the family tree it is clear that A is the
Uncle of D.

Hence, option (a) is correct.

1. Ais the tallest among the four.
Implies, Ais amale.
2. Dis B's brother. Implies, D is also a male.

3. Both the women are shorter than their
respective husbagds.

It further imp hat D is married to C as
Band C two females. Hence, A is
martrie

4. C is@er than B.
s D is the husband of C. Implies,

Qis taller than C who is taller than B.
>C=>B

All four have family ties, B is the wife of A and
Bis the shortest of all.

So, C is not taller than D.

Thus, C being taller than D is the wrong
statement.

Hence, option (c) is correct.

According to the given information we can
have the following family tree.

@7@

B
Therefore, @ is the father of P.

Hence, option (c) is correct.

Since the number of males equals that of
females. So, there are 3 males and 3 females.

A and E are sons of F. B is the son of A. This
means that A, B and E are males and C, D
and F are females.

Also, it is given that there is only one married

couple in the family at present. It will be A
and D.



Direction sense

EXAMPLES

1. Ifsomeone goes north, turns right then turns right again and then goes to the left. In which direction

is the person now ? \0
Sol: The movements indicated are as shown in the figure (A to B, B to C, 8&and D to E).
Thus, E lies to the east of A. %

B C Q;Q/
\ <O
 —— ] &

A D
S0, person is the east direction now. O

2. A B,CandD are playing cards. A and B ar tners. D faces towards North. If A faces towards the
West, then in which direction C is facing e that partners are facing each other) ?

Sol: As per the data D faces North, A faces@)vards west. So, its partner B will face towards A and hence
towards East. So, C who will face R@H face towards south.

S

3.

Sol:

At 4:30 pm, the minute hand is pointing South in the diagram. But according to the question, it is
pointing East. It means the clock has been rotated through 90° clockwise.

20, hour hand will point North-East.
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@ travels towards East. M travels towards 6. Alok walked 30 metres towards east and took

North. S and T travel in opposite directions. T a right turn and walked 40 metres. He again

travels towards right of Q. Which of the took a right turn and walked 50 metres.

following is definitely true ? Towards which direction is he from his starting

(a) M and S travel in the opposite directions. point ?

(b) S travels towards West. (a) South (b) West

(c) T travels towards North. (c) South-West (d) South-East

(d) M and 5 travel in the same direction. 7. Ruchi’s house is to thagright of Vani’s house at

P,Q R, § and T are sitting around a circular a distance of 20 me€geY ' the same row facing

table. R is to the immediate right of P and is North. Shaban ’\quse is in the North-Fast

second to the left of S. T is not between P and direction Of@ house at a distance of 25

L e . metres. %{: ine that Ruchi’s house is in

(a) S (b) T ;:rhich ion with respect of Shabana’s
ouse.

() Q (d) Data inadequate (&S th-Fast (b) East

Of the five villages P, @, R, S and T situated ’QC) outh (d) West

close to each other, Pis to west of @, R is to the
south of P, T is to the north of Q, and § is to Y is to the East of X, which is to the North of Z.
; ; i * If Pis to the South of Z, then P is in which

the east of T. Then, R is in which direction with
A direction with respect to Y ?

respect to 5 ? Q
(a) North-West (b) South-East .~ O (a) North (b) South
(©) South-West (d) Data ina@uate (c) South-East (d) None of these

Mis to the East of D, F is to thﬁ of Dand 92 One afterncon, Manisha and Madhuri were

Kis to the West of F. Mis i X e talking to each other face to face in Bhopal on
with respect ot K ? }b M.G. Road. If Manisha’s shadow was exactly

to the left of Madhuri, which direction was

(a) South-West (%) Manisha facing ?
(b) North-West , ¢@ el el

() North-East (b) South

(d) South-East (c) Bast

After 4 pm on a sunny day when Ramesh was (d) Data inadequate

returning from his school, he saw his uncle
10. X started walking straight towards South. He

walked a distance of 5 metres and then took a
left turn and walked a distance of 3 metres.
Then he took a right turn and walked a

coming in the opposite direction. His uncle
talked to him for some time. Ramesh saw that
the shadow of his uncle was to his right side.
Which direction was his uncle facing during

their talk ? distance of 5 metres again. ‘X is facing which
{a) North direction now ?
(b) South (a) North-East
(c) East (b) South
(¢) North

(d) Data inadequate
(d) South-West
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The houses of A and B face each other on a
road going north-south, A’s being on the
western side. A comes out of his house, turns
left, travels 5 km, turns right, travels 5 km to
the front of I’s house. B does exactly the same
and reaches the front of C’s house. In this
context, which one of the following statements
is correct ?

(a) C and D live on the same street.
(b) C’s house faces south.
(¢) Thehouses of C and D are less than 20 km

apart.

(d) None of the above [CSAT 2011]

Consider the following statements:
There are six villages A, B, C, D, E and F.
Fis 1 km to the west of D.
Bis 1 km to the east of E.
Ais 2km to the north of E.
Cis 1 km to the east of A.
Dis 1 km to the south of A. ®)
Which three villages are in a line ? O
(a) A, C, B ® A D, END
¢y C,B, F (d) E, Q

Q> [CSAT 2014]

Location of B is north c@ and location of C is
east of A. The distap@ AB and AC are 5 km
and 12 km respe 'agly. The shortest distance
(in km) between the locations B and C is

(a) 60 (b) 13

© 17 @ 7 [CSAT 2014]

Shahid and Rohit start from the same pointin

opposite directions. After each 1 km, Shahid
always turns left and Rohit always turns right.
Which of the following statements is correct ?

(a) After both have travelled 2 km, the distance
between them is 4 km.

(b) They meet after each has travelled 3 km.

(¢) They meet for the first time after each has
travelled 4 km.

(d) They go on without ever meeting again.
[CSAT 2015]

N

A person X was driving in a place where all
roads ran either north-south or east-west,
forming a grid. Roads are at a distance of
1 km from each other in a parallel. He started
at the intersection of two roads, drove 3km
north, 3 west and 4 km south. Which further
route could bring him back to his starting
point, if the same route is not repeated ?

(a) 3 km east, then 2@ south

(b) 3 km east, ther@rﬁ north

(c) 1km north@ﬁ 2 km west
(d) 3km SOL% en 1 km north

[CSAT 2016]
A pgrgoYwalks 12 km due north, then 15 km

d&mst, after that 19 km due west and then
15 due south. How far is the from the

&tarting point ?

(a) 5km
(c) 3Tkm

(b) 9 km
(d) 61 km
[CSAT 20186]

P, @ and R are three towns. The distance
between P and @ is 60 km, whereas the
distance between P and Ris 80 km. @ is in the
West of P and R is in the South of P. What is
the distance between @ and R ?
(a) 140 km (b) 130 km
(c) 110 km (d) 100 km

[CSAT 2019]

‘A’ started from his house and walked 20 m
towards East, where his friend ‘B joined him.
They together walked 10 m in the same
direction. Then ‘A’ turned left while ‘B’ turned
right and travelled 2 m and 8 m respectively.
Again ‘B turned left to travel 4 m followed by
5 m to his right to reach his office. ‘A’ turned
right and travelled 12 m to reach his office.
What is the shortest distance between the two
offices ?

(a) 15m
(c) 19m

() 17 m

(d) 20m  [CSAT 2019]
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North

C Q
South

PCQD is a square with the sides 10 km each.
CD = diagonal of square PCQD

—10%+10% =102 < 20 km

Hence, option (c) is correct.

A"&'C

3

= QQ'
BT PO
S0, A, D and E are in a ljge.

Hence, option (b) §{®'ect.

The direction distamce diagramis given below:
B

5km
A 12km ¢

Using the Pythagoras Theorem, we get

BC = JAB? + AC?
BC =J52 +12% =4f254+144 =+/189 =13 km

S0, the shortest distance between the locations

B and Cis 13 km.

Hence, option (b) is correct.

1km
2

Starting point

¢

1km 1km

..l B g .
Shahid |+ -4 [ Rohit
] ™l

1km |, 1km

F

Meeting point
So, they would me{,@l’l other after travelling
3 km each. Q
Hence, opti is correct.

The di

K%‘

distance diagram is given below:

N\
,QE g
i e
~H o
2 Starting
1km i point
3km

S0, the person will have to go 3 km towards
the east, then 1 km towards the north to reach
his starting point. Hence, option (b) is correct.

The direction distance diagram is given below:

4km
r. 3

e

15 km

12 km

Using the Pythagoras Theorem, the distance
between the initial and final point

— 371 47 =25 =5km

Hence, option (a) is correct.



Coding Decoding

If, in a code, MIND becomes KGLB and ARGUE
becomes YPESC, then what will DIAGRAM be
in that code ?

(a) BGYEPYK (by BGYPYEK
(c) GLPEYKRE (d) LKBGYPK
If GOLD is coded as HOME, COME is coded as

DONE and CORD is coded as DOSE, how
would you code SONS ?

(a) TPOT (b) TOOT

(c) TOOS (d) TONT

In acertain code, KAVERIis written as VAKIRE.
How is MYSORE written in that code ?

(a) EROSYM

(c) SYMEOR (d) None of these

In a certain code language, GERMI

is written as IMGRENNO;@ ow 1is
ESTABLISHED written in that ?

(a) BEATSLADEIHS .@

(by BAETSLEDISH %®~

(c) BATESLADEIHS

(d) BAETSLDEIH Q)

In a certain cod&nguage, BOARD is written
as EQBNC. How will the word CLIME be
written in that language ?

(a) CLJKH (by DKJLF

(c) DNHMB (d) FNJRO

In a certain code, the words COME AT ONCE

were written as XLNVZGLMXY. In the same
code, which of the following could code OK ?

(a) KL (b) LM

(c) KM (d) LP

If EHFINRQ is the code for BECKON, which
word has the code QDFWXULQ ?

(a) NCQUTIRN (b) NACUTIRN

(c) NATCRIUN (d) NACTURIN

(b) SYMROE \\%O

If in a certain language, TRIANGLE is coded
as SQHZMFKD, which word would be coded
as DWZLOKD ?

(2) EXAMPLE . \(b) FIGMENT
(¢) DISMISS (d) DISJOIN

If fulfnhw i%l ode for cricket, then eulgh is
the code for“which word ?

(a) Pf (b) BRIDE

(06 1D (dy BLIND

10, ’&n a certain language, itnietam is the code

for intimate, which word has the code
trevnietarbi ?

(2) INVRETIBRATE
(b) INVERTIBARTE
(¢) INVERTIBRETA
(d) INVERTIBRATE

. If in a certain language, MACHINE is coded

as LEBIHOD, which word would be coded as
SLTMFNE ?

(a) RKSLEMA (by RKULGMC
(c) RMSNEOA (d) TMUNGOC
. If DEER = 12215 and HIGH = 5645, how will
you code HEEL ?
(a) 2328 (b) 3449
(c) 4337 (d) 5229

. If Bis coded as 8, Fis coded as 6, Q is coded as

4, Discoded as 7, Tis coded as 2, Mis coded as
3 and K is coded as 5, then what is the coded

from of QKTBFM ?
(a) 425783 (b) 452683
(c) 452783 (d) None of these

. In a certain code, BRAIN is written as *%+#x

and TIER is written as $#+%. How is RENT

written in that code ?
(a) %x#3
(c) %+x§

(b) %#<$
(d) +x%$
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Number ranking

EXAMPLES

Sarita is in 11 place from top in a group of 45 girls. If we start counting from the bottom, what will
be her place ?
In a group of 45 girls if Sarita is in 11" from the top means there aré&ls after Sarita.

20, if we count from the bottom, her rank will be a5t

Raman is 9% from the top in a class of 31 students. What will s p051t1011 from the bottom ?

In a class of 31 students if Raman is on 9* from the top me there are 22 students after Raman.
So, if we count from the bottom, his rank will be 23™.

Ram and Shyam are ranked 13" and 14" respectiwﬁ:in a class of 23 students. What are their ranks
from the last respectively ? O

In a class of 23 students if Ramis on 13% fron@e top means there are 10 students after Ram.
So, if we count from the bottom, his rank be 118,
Similarly, we can find the rank of S ne., 10%,

If Nikhil is 11% from the left in \@N of boys, Rehaman is 14™ from the richt, how many boys are

there in the row ?

We do not have informatio @arding the number of boys between Nikhil and Rehaman.

Ravi is 7' ranks ahead @umit in a class of 39. If Sumit’s rank is 17* from the last, what is Ravi’s
rank from the start 2 @)

In aclass of 39 ?‘n ts if Sumit is on 17 from the last means there are 22 students before him.
Yo, if we count from the starting, his rank will be 237,
Since, Ravi is 7™ ranks ahead of Sumit. So, his rank will be 23 — 7 = 16,

In arow at a Bus stop, Ais 7% from the left and B is 9" from the right. Both of them interchange their
positions and thus A becomes 11% from the left. How many people are there in that row ?

If A comes to B’s place, he becomes 11* from the left, so initially B is 9" from the right as well as
11% from the left.

2o, total persons in that row =11+ 8 =19,

In a line of boys, Ganesh is 12 from the left and Rajan is 15 from the right. They interchange their
positions. Now, Rajan is 20 from the right. What is the total number of boys in the class ?

If Rajan comes to Ganesh’s place, he becomes 20" from the right.

Thus, initially Ganesh is 20" from the right as well as 12! from the left.

So, total boys in that row = 20 + 11 = 31.
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Mohan and Suresh study in the same class.
Mohan has secured more marks than Suresh
in the terminal examination. Suresh’s rank is
seventh from top among all the students in the
class. Which of the following is definitely true ?
(a) Mohan stood first in the terminal
examination.
(b) There is at least one student between
Mohan and Suresh in the rank list.

(¢) There are at the most five students between
Mohan and Suresh in the rank list.

(d) Suresh is five ranks lower than Mohan in
the rank list.

Fifteen children are standing in a row facing

north. Ravi is to the immediate left of Prabha

and is eighth fromthe left end. Arjunis second

from the right end. Which of the following

statements is not true ?

(a) Prabhais 7% from right end. %

(b) There are four children between Ra
Arjun.

(c) There are five children betw@a\fl and
Arjun. ?

(d) Arjun is 14* from the 1@ ;

If the positions of the fir%nd the fifth digits

of the number 837@9 are interchanged,

similarly, the p of the second and the

sixth digits are itgrchanged, and so on, which

of the following will be the third from the right

end after the rearrangement ?

(a) 6 (b) 3

(c) 2 (d) 7

If the positions of the first and the sixth digits

of the group of digits 5904627813 are

interchanged, similarly, the positions of the

second and the seventh are interchanged, and
so on, which of the following will be the fourth
from the right end after the rearrangement ?

(a) 4 M) 9
@© 1 ) 0

5.

T

O

10.

In a row of boys Akash is fifth from the left
and Nikhil is eleventh from the right. If Akash

is twenty-fifth from the right then how many
boys are there between Akash and Nikhil ?

(a) 14 (b) 13
(c) 15 (d) 12
The positions of the first and the sixth digits in

the number 35972&Q164 are interchanged.
Similarly, the po E of the second and the

seventh digi m‘@mterchanged and so on.
Which of t wing will be the fourth digit

from th end after the rearrangement ?
(a) 5 %/ (b) 3
(06 (d) 4

&ﬁa shop, there were 4 dolls of different heights

M, N, O and P. ‘P is neither as tall as ‘M nor
as short as ‘O’. ‘N’ is shorter than ‘P but taller
than ‘O’. If Anvi wants to purchase the tallest
doll, which one should she purchase ?

(a) Either M or P (b) Either P or N

(c) Only P (d) Only M

A B,C,D and E, when arranged in descending
order of their weight from top, A becomes third,

E is between D and A, C and D are not at the
top. Who among them is the second ?

(a) C (b) B
(c) E (d) Data inadequate
Vijay's positionis 14" from upwards in a class

of 43 students. What will be his position from
downwards ?

(a) 30t
(c) 29t

(b) 28"
(d) 31°

Rakesh is on 9% position from upwards and on
38" position from downwards in a class. How
many students are in class ?

(a) 47
(b) 45
(c) 46
(d) 48
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In a queue, Mr. X is fourteenth from the front
and Mr. Y is seventeenth from the end, while
Mr. Z is exactly in between Mr. X and Mr. Y.
If Mr. X is ahead of Mr. Y and there are 48
persons in the queue, how many persons are

there between Mr. X and Mr. 7 ?
(a) 6
(b) 7
(c) 8

(d) 9 [CSAT 2011]

In a class of 45 students, a boy is ranked 20%.
When two boys joined, his rank was dropped
by one. What is his new rank from the end ?

(a) 25
(b) 26
(c) 27
(d) 28t

In a row ‘A’ is the 11™ position from the le E

and B’ is in the 10" position from the r
If ‘A’ and ‘B’ interchange, then ‘A’ bec
from the left. How many persons ar

the row other than ‘A’ and ‘B’ QQ\

ere in

(a) 27

(b) 26 @..@

(c) 25 %

(dy 24 Q) [CSAT 2014]

In a class of 60%&1&1135 where the number
of girls is twice that of boys, Kamal, a boy,
ranked seventeenth from the top. If there are
9 girls ahead of Kamal, the number of boys
in rank after himis

(a) 13

(by 12

() 7

@) 3 [CSAT 2016]

15 students failed in a class of 52. After
removing the names of failed students, a merit
order list has been prepared in which the
position of Ramesh is 22 from the top. What
is his position from the bottom ?

(a) 18
(b) 17
) 16
@) 15%™ o [CSAT 2017]
Ais 16" from end in a row of boys and
Vis 18% fr right end. G is 11 from A

towards ghe #feht and 3 from V towards the
rlght ow many boys are there in the row

4&%

[csat 2013] () © 42

(d) Insufficient data [CSAT 2020]

Congider two Statements and a Question:

Statements: 1.Priva is 4 ranks below Seema
and is 31° from the bottom.
2.Ena is 2 ranks above Seema
and is 37" from the bottom.
What is Seema’s rank from the

top in the class of 40 students ?
Which one of the following is correct in respect
of the Statements and the Question ?

(a) Statement-1 alone is not sufficient to
answer the Question.

Question:

(b) Statement-2 alone is not sufficient to
answer the Question.

(c) Either Statement-1 alone or Statement-2
alone is sufficient to answer the Question.

(d) Both Statement-1 and Statement-2 are
required to answer the Question.

[CSAT 2021]
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Sol:

Sol:

Sol:

Sol:

Sol:

Mathematical
operation

EXAMPLES

If ‘“+’ means ‘minus’ ‘~ means ‘multiplied by’ ‘+’ means ‘plus’ and %’ means ‘divided by’, then
10x5+3-2+3=2 0’
After substituting the given symbols, the new expression will be:

10+5+3%x2-83=2+3x2-3=2+6-3=5 ?O

If ‘-’ stands for division, + for multiplication, +’ for subtractio@l %’ for addition, then what is the

value of 6 + 20 x 12+ 7 — 1. Q;
After substituting the given symbols, the new expressi&@ll be:
6-20+12x7+1=6-20+12x7
=6-20+84=90-20=170 &

If L stands for +, M stands for —, N stands for@ stands for +,then 14 N 10 L42P2M8&8="?

After substituting the given symbols, the@expression will be:
LHS=14x10+42+2-8 O
Using the BODMAS rule we can solv e expression.

=14x10+ 21 -8 =140+ 21 - 3

If P denotes +, Q denotes —, §tes % and & denotes +, then what is the value of S RS8P 858 @ 8.
After substituting the g¥ ymbols, the new expression will be:
8><8+8+8—8=8><®+1—8=64—7=57.

Which one of t owing is correct ?

B*¥4*9%* 15

() %Kiy (b) %, =, =

) B W B =

Bx4-9=15

15=15

Hence, option (b) is correct.
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Venn Diagrams

Concept
e  All the data should be similar.
e  Fill the common area (intersection) first. \

1. In an examination, 10% of the students fail Maths, 20% failed in English and 5% failed in both.
Find the percentage of students who p both the subjects.

Sol: ®
5% + + 15% = {@ﬂed students

Hence, the perce%&e of students who passed in both the subjects = 100 — 25 = 75%.

2. In an examination, 45% of the students failed in Maths, 30% failed in English and 15% failed in
both. Find the percentage of students who passed in both the subjects.

= 60% failed students

Hence, the percentage of students who passed in both the subjects = 100 — 60 = 40%.

450



Practice
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In an examination, 35% of total students failed
in Hindi, 45% failed in English and 20% in
both. Find the percentage of those who passed
in both the subjects.
(a) 40%
(c) 45%

(b) 35%
(d) 50%
In an examination, 80% of the students passed
in English, 85% in Mathematics and 75% in

both English and Mathematics. If 40 students
failed in both the subjects, find the total number

of students.
(a) 350
(c) 450

(b) 200
(d) 400
In an examination, 65% students passed in

Civics and 60% in History, 40% passedin both
of these subjects. If 90 students failed in History

of students ?

QOut of 450 students of a school, 325 play
football, 175 play cricket and 50 neither play

football nor cricket. How many students play
both football and cricket ?

(a) 50 (b) 75
(c) 100 (d) 225
In a hotel, 60% had vegetarian lunch while

30% had non-vegetanan lunch and 15% had
both types of lunch@ﬁ people were present,

how many did @3 either type of lunch ?
(a) 20

(b) 24
(c) 26 Q/%

() 28

There% 600 boys in a hostel. Each plays
el ]@hockey or football or both. If 75% play

&0 ey and 45% play football, how many play

and Civics both, then what is the total number E

(a) 600
(¢) 700

(b) 650
() 750

ooQ\\

In an examination, 35% candidates fagded in one
subject and 42% failed in another ject while
15% failed in both the su . If 2500

ination, how
but not in both ?

1175
Q& (d) None of these

candidates appeared at t
many passed in either subj

(a) 325
(¢) 2125

In an examination, 34% of the students failed
in Mathematics and 42% failed in English. If
20% of the students failed in both the subjects,
then the percentage of students who passed in
both the subjects was
(a) 44

(c) 54

) 50
@) 56

40% of the people read newspaper X, 50% read
newspaper Y and 10% read both the papers.
What percentage of the people read neither
newspaper ?
(a) 10%
(c) 20%

(b) 15%
(d) 25%

10.

11.

oth ?
(a) 48
(b) 60
(c) 80
(d) 120
In a certain office, 72% of the workers prefer
tea and 44% prefer coffee. If each of them

prefers tea or coffee and 40 like both, the total
number of workers in the office is

(a) 200
(b) 240
() 250
(d) 320

In aclass some students play cricket only, some
other students play football only and remaining

%th students play both cricket and football.

Which of the following statements is definitely

true ?

(a) Two-thirds of the students play cricket.

(b) Three-fourths of the students play football
only.

(¢) One-thirds of the students play football
only.

(d) None of these
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There are 100 students in a particular class.
60% students play cricket, 30% student play
football and 10% students play both the games.
What is the number of students who play
neither cricket nor football ?

(a) 25 (b) 20

© 18 @ 15 [CSAT 2011]

In the below figure, circle P represents
hardworking people, circle Q represents
intelligent people, circle R represents truthful
people, and circle S represents honest people.
Which region represents the people who are
intelligent, honest and truthful but not hard
working ?

OO

(a) 6
(c) 8 T 2012]
Out of 120 applications for a 0 are male

and 80 have a driver’s lice atis the ratio

between the minimum to #faximum number

of males having driv cense ?
(a) 1to2 {(\ (b) 2to 3
() 3to 7 (d) 5to 7 [CSAT 2013]

There are 50 students admitted to a nursery
class. Some students can speak only English
and some can speak only Hind. 10 student can
speak both English and Hindi. If the number
of students who can speak English 21, then
how many students can speak Hindi how many
can speak only Hindi and how many can speak
English ?

(a) 21, 11 and 29 respectively.

(b) 28, 18 and 22 respectively.

(c) 37, 27 and 13 respectively.

(d) 39, 29 and 11 respectively.  [CSAT 2014]

S

5.

In a town, 45% population read magazine A,
55% read magazine B, 40% read magazine C,
30% read magazines A and B, 15% read
magazines B and C, 25% read magazines A
and C; and 10% read all the three magazines.
What percentage do not read any magazine ?

(2) 10%

(b) 15%

(c) 20% \’

(d) 25% 0 [CSAT 2015]
Out of 13 dents appearing in an
examinatj failed in English, 52 failed in
Mathe : whereas 24 failed in both English

and matics. The number of students who
finally is

O’Sb) 50

(c) 55

(d) 680 [CSAT 2015]

In a group of persons travelling in a bus,
6 persons can speak Tamil, 15 can speak Hindi
and 6 can speak Gujarati. In that group none
can speak any other language. If 2 persons in
the group can speak two languages only and one
person can speak all the three languages, then
how many persons are there in the group ?

(a) 21

(b) 22

(c) 23

(d) 24 [CSAT 2015]

19 boys turn out for playing hockey. Of these,
11 are wearing hockey shirts and 14 are
wearing hockey pants. There are no boys
without shirts and/or pants. What is the
number of boys wearing full uniform ?

(a) 3

(b) 5

(c) &

(d) 8 [CSAT 2018]
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Hints and solutions

According to the question, 5. According to the question,

Cricket Football
80% [10% ) 20%

S0, the number of students who play neither
cricket nor football

\

= 100% — (50% + 10% + 20%) = 20%. Total percentage o@dple who read at least
20% of 100 = 20 one magazine S-Q8%.

S0, 20% d d ine.
Hence, option (b) is correct. & - 0_ % _ SOERIRATRE

Hence, option™c) is correct.

Number of people who are intelligent, honest C@ ]
and truthful but not hardworking will be the 6 ACC to the question,
area of intersection of @, 8, R t.e., common -

figure to the circle @, R and S. nglish N
38

Hence, option (a) is correct. 98

According to the question, %

Male =70 |Female =50 A
Case 1 70 (DL) 10 (DL) OOQ
Case2 | 80(DL) 50 OL)

The minimum to the maxim \umber of
males having driver’s licens @‘ 0:70.

Number of students failed in atleast one subject
=38+ 24+ 28 =90

S0, the number of students who passed finally
=130 — 90 = 40.

Hence, option (a) is correct.

v

S0, the ratio betwee minimum to

maximum number of @les having driver’s 7. According to the question,
license = 3 to 7. ®

Hence, option (c) X correct. A
According to the given information, we can
have the following venn diagram, A A

English
11
Given that, 2 people speak only two languages.

Let us assume that those two people speak Tamil

So, students who can speak Hindi, who can and Hindi.

speak only Hindi, and who can speak only So, the number of people in the group
English are 39, 29 and 11 respectively. =3+2+124+1+5=23

Hence, option (d) is correct. Hence, option () is correct.
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Data sufficiency

Concept

Data sufficient means a unique answer.

1.
2

Read the question statement first.

Come to statement-1 alone and try to find the answer, if we can find a m‘@ns wer, then statement-1
alone would be sufficient to find the answer.

If statement-1 alone is not sufficient, move to statement-2%; read that statement alone
(forget about statement-1) and try to find the answer, if it c@e obtained uniquely, statement-2
alone would be sufficient to find the answer.

If from statement-2, we cannot find a unique answer, tr; @nd the answer using both the statements
together, in that case both the statements together Kl:ﬂl e sufficient to find the answer. Else answer
t

cannot be obtained even after using both the st s together.
Sometimes questions can be uniquely answe er from statement-1 alone or from statement-2
alone, in that case either one of the two stat nts alone would be sufficient to find the answer.

If a question can be answered using any @ tement alone and using both the statements together,
e

in that situation the answer from th statement would be preferred.

.@Q Flowchart
Stement 1 alone sufficient ?
(1: Yes No l
Is statement 2 alone sufficient ? Is statement 2 alone sufficient ?
Yes | No l Yes ‘ No
Eiiier 1 only 2 ofﬂy Combine sltatements
l Yes | No l
' Together | Neither
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How is GREEN written in a code language ?
1. GREEN AND BLACK is coded as ‘#@7 and
ORANGE AND PINK is coded as ‘$%#.

2. PINK AND RED is coded as #$%8 and
YELLOW AND GREEN is coded as ‘6@#.

(a) Statement 1 alone is sufficient.
(b) Statement 2 alone is sufficient.

(c) Both statements 1 and 2 together are not
sufficient.

(d) Both statements 1 and 2 together are
necessary.

In which month did Rahul go to Kanpur for

business ?

1. Rahul’s son remembers that he went after
20" August but before 10 September.

2. Varun, friend of Rahul remembers that he

t K the 3™ ter of the fiscal '
Werl Anpur lIl e quarter o ensc O 2 The

year.

(a) Statement 1 alone is sufficient to ans
the question.

(b) Statement 2 alone is sufficient t@wer
the question.

(c) Both statements 1 and 2 to@ver are not

sufficient to answer the

(d) Both statements 1@‘ together are
necessary to answer estion.

Madan’s flat is (@v ich floor of 5 floor

apartments ?

1. Harish flat, which is exactly above to
Madan, is exactly below Karan’s flat which
is on fifth floor.

2. Madan’s flat is exactly above Gopal’s flat,
whose flat is exactly above Nitin’s first floor
flat.

(a) Statement 1 alone is sufficient to answer
the question.

(b) Statement 2 alone is sufficient to answer
the question.

(c¢) Both statements 1 and 2 together are not
sufficient to answer the question.

(d) Either statement 1 or 2 alone is sufficient
to answer the question.

How many pencils does the shopkeeper sells
on Sunday ?

1. On Sunday he sold 12 more pencils than
he sold the previous day.

2. He sold 28 pencils each on Thursday and
Saturday.

(a) Statement 1 alone is sufficient to answer
the question.

(b) Statement 2 is sufficient to answer

the questio
(c) Both st nts 1 and 2 together are not
o answer the question.

(d) B %atements 1 and 2 together are

sary to answer the question.

5. ’gQw many boys students are there in the class ?

65% girls students are there in the class.

number of boys students is half that
of girls.

(a) Statement 1 alone is sufficient to answer
the question.

(b) Statement 2 alone is sufficient to answer
the question.

(c) Both statements 1 and 2 together are not
sufficient to answer the question.

(d) Both statements 1 and 2 together are
necessary to answer the question.

Which of the five trains A, B, C, D and E is the

best ?

1. Train D is better than train E, A and C but
not as good as train B.

2. Train D is better than train C but not as
good as train B which is better than train
E.

(a) Statement 1 alone is sufficient to answer
the question.

(b) Statement 2 alone is sufficient to answer
the question.

(c) Both statements 1 and 2 together are not
sufficient to answer the question.

(d) Both statements 1 and 2 together are
necessary to answer the question.



Syllogism

Syllogism

Introduction
N

ion, inference”. Aristotle
ey are alogical argument
e the conclusion means an

The word syllogism comes from the Greek word syllogismos, which means "conf
devised syllogisms as the simplest sequence of logical premises and conclusj
of statements that use deductive reasoning to arrive at a conclusiops

“always true” logical result. Q/

Statement
I N

| &\./ |
Universal & Particular
(Complete information) (Partial information)

(10?%) %O « 1?0%)
L B 1
No

All Some Some not
¢ Every one ¢ Few
s Each Q\ Neither s Many
. 100% & o At loast
(-O’b e Generally
e Most of the
%, e 60% (in statements
&Q) this is some but
in conclusion it 18 not)
60% = Some

Some 7 60% (Some may be 30%, 40% also)
NOTE: In case of contrary conclusions ‘Fither' will follow.
Rules :

1. Positive statement always gives positive conclusion. (+ = +)
2. Negative statement always gives negative conclusion. (- = -)

3.  ‘All’ can be concluded as ‘Some’ but converse is not true.
No’ can be concluded as ‘Some not’ but converse is not true.
e All = Some
e Some x4 All
¢ No = Some not

466



Practice

Set

Direction for the questions 1 to 27 : D

Some statements followed by some conclusions are
given below. You have to take the statement to be
true even if it seems to be at variance from the
commonly knowns facts. Read them carefully and
decide which one/ones follow.

1. Statements: Some mobiles are pagers.
All pagers are telephones.
Some telephones are rings.
Conclusions: 1. Certainly some mobiles are
rings.
2. Certainly, some pagers are
rings.
(a) Only 1 follows
(c¢) Only 2 follows

(b) None follows
(d) Both follows

2. Statements: No pen is fax.
Some faxes are emails.
Some emails are chats. A 7.
O
2. Some emails are not S,
(a) Only 2 follows (b) Both S
(c¢) Only 1 follows (d) No

Conclusions: 1. Some faxes are chats.

lows

3. Statements: Some peon %lerks.
No clerk@an officer. 8.

Conclusions: 1. &I‘
2,

officer is a clerk.
(a) None follows (b) Only 2 follows
(c) Both follows (d) Only 1 follows

4.  Statements: All boxes are almirahs.
All almirahs are rakes.

Some rakes are drawers. 9.

eons are clerks.

Conclusions: 1. Some rakes are boxes.
2. All boxes are drawers.

(a) Only 1 follows

(b) Only 2 follows

(c) Both follows

(d) None follows

&(a) 1, 2 and 3 follow (b) Only 2 follows

O

Statements: Some locks are keys.

Some keys are chains.

All chains are rings.
Conclusions: 1. Some locks are chains.

2. Some keys are rings.

3. All rings are chains.
(a) 1 and 2 follow (b) 2 and 3 follow
(c) Only 2 follows \(d) None follows

\w is a bag.

e bags are trolleys.
% 1 trolleys are pockets.
Conc]%) s:1.No bag is a box.

2. Some trolleys are bags.

Statements:

3. Some bags are pockets.

(c) 1 and 3 follow (d) None follows

Statements: Some games are plays.
No play is a drama.
Conclusions: 1. Some dramas are not games.
2.No drama is a play.
(a) Only 1 follows (b) Only 2 follows
(c) Both follow (d) None follows

Statements: All kites are insects.

Some insects are ants.

No ant is a snake.
Conclusions: 1. Some kites are ants.

2. All snakes are insects.
(a) Only 1 follows (b) Only 2 follows
(c) Both follow (d) None follows

Statements: Some pens are caps.
Some caps are hats.
Some hats are tops.

Conclusions: 1. Some pens are hats.

2. Some caps are tops.

3. Some hats are caps.
(a) 1 and 2 follows (b)) 2 and 3 follows
(c) none follows (d) only 3 follows
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ANSWER KEY

1. (b 5 (0 9. (@ 13. (&)  17. () 20. (8  23. @ = 26. (@
2. (a) 6. (a) 10. (b) 14. ()  18. (@  21. (b)  24. (@ = 27. (©
3. (© 7. (b) 11. (d) 15. (© 19. (@ 22 @  25. (0

4. (a) 8. (@ 12. (a) 16. (©
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Directions for the following 2 (two) items :

Each of the following two items consists of four
statements. Of these four statements, two cannot both
be true, but both can be false. Study the statements
carefully and identify the two that satisfy the above
condition. Select the correct answer using the codes
given below each set of statements:

1.

476

Examine the following statements:

1. All animals are carnivorous.

2. Some animals are not carnivorous.
3. Animals are not carnivorous.

4. Some animals are carnivorous.

(a) 1 and 3

(b) 1 and 2

(c) 2and 3

(d) 3 and 4 [CSAT 2011]

Examine the following statements:

1. All trains are run by diesel engine.

2. Some trains are run by diesel engino

3. No train is run by diesel engine.

4. Some trains are not run by dj@ engine.

B Land Q
(b) 2 and 3 (o(b@

(c) 1and 3

(d) 1 and 4 ®®

Consider the fo@g statements:
1. All artists are whimsical.
2. Some artists are drug addicts.

3. Frustrated people are prone to become
drug addicts.

From the above three statements it may be
concluded that

(a) Artists are frustrated.

(b) Some drug addicts are whimsical.

(c) All frustrated people are drug addicts.

(d) Whimsical people are generally frustrated.
[CSAT 2012]

[CSAT 2011]

Consider the following statements followed by
two conclusions:

Statements: Some men are great.
Some men are wise.
Conclusions: 1. Men are either great or wise.

2. Some men are neither great
nor wise.

Which one of the following is correct ?
(a) Only conclusiQ\'}s valid.

(b) Only conclug is valid.

(c) Both t lusions are valid.

(d) Nei
<§5

the conclusion is valid.

[CSAT 2015]

5. )@ine the following statements:

s,
%O 3,

All colours are pleasant.
Some colours are pleasant.

No colour is pleasant.

£

Some colours are not pleasant.

Given that statement 4 is true, what can be
definitely concluded ?

(a) 1 and 2 are true

(c) 2is false

(b) 3is true
(d) 1is false
[CSAT 2017]

Consider the following Statements and
Conclusions:

Statements:  Some rats are cats.
Some cats are dogs.
No dog is a cow.

Conclusions: 1. Nocow is a cat.

2. No dog is a rat.
3. Some cats are rats.

Which of the above conclusions is/are drawn
from the statements ?

(a) 1,2 and 3
(b) Only 1 and 2
(c) Only 3

(d) Only 2 and 3 [CSAT 2019]
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Directions for the following 3 (three) items:

Read the following information and answer the
items that follow:

There are 4 persons A, B, C, D. They are going to
Hyderabad, Kanpur, Bhopal and Yamuna Nagar.
They have 4 bikes t.e., Kinetic, Yamaha, Honda
and Bajaj but not in the given order.

Directions for the following 4 (four) items:

Read the following information and answer the
items that follow:

\m, Ved and Ashok are
shma, Kusum, Vimla and
Poonam. Sus imla are friends. Ved’s girl
friend does ngélgl’%ushma and Vimla. Kusum does

Four young men Raj,
friendly with four gj

g B BT R B not care fo » Prem’s girl friend is friendly with
¢ A has Yamaha. B goes to Hyderabad. & " does not like Raj.
D has Bajaj. 5. 1s Raj's girl friend ?
e A person who has Honda going to Kanpur. &(a) Sushma
1. Who is going to Bhopal ? EO (b) Kusum
© C (D QA (d) Poonam
9. Bajajis owned by Oo 6. With whom is Sushma friendly ?
(@ A 0B \@ 2 1)
. \ (c) Ved
3. A person who has Kinet g to (d) Ashok
(a) Kanpur
(b) Hyderabad ®® 7. Who is Poonam’s boy friend ?
(C) Bhopal & (a) AShOk
(d) Yamuna Nagar (b) Ved
4. Duri ' hen Ms. Black 9 S
) uring an evening party, when Ms. Black, (d) Raj

Ms. Brown and Ms. White met, Ms. Brown
remarked, “Ttis interesting that our dresses are
white, black or brown, but for each of us the
name does not match the colour of the dress!”
Ms. White replied, “But your white dress does
not suit you!”. Pick the correct answer.

(a) Ms. White's dress was brown.
(b) Ms. Black’s dress was white.
(c) Ms. White’s dress was black.
(d) Ms. Black’s dress was black.
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8. Who does not like Sushma and Vimla ?
(a) Poonam
(b) Raj
(c) Ashok
(d) Ved



29. Which of the following is the correct sequence
of staging all the plays ?
(a) ADBCE (b AECDBEB
(c BEDAEC (d) None of these

30. Which play was staged on Wednesday ?
(a) A
(by B
(c¢) Either B or C
(d) Cannot be determined

Directions for the following 5 (five) items:

Read the following information and answer the
items that follow:

Six persons A, B, C, D, E and F were playing a
game of cards. A’s father, mother and uncle were
in the group. There were two women. B, the mother
of A, got more points than her husband. D got more
points than E butless than F. Niece of E got lowest
points. Father of A got more points than F but could
not win the game.

31. Who won the game ?
(a) A
() D

) B
(d) F

ooQ\\

32. Who got the lowest points ?

(a) A (b) B o
© C () E Q
33. Whois the husband of B ?

(2) C (b@(b

© E <<@)@) g
1. (a) 6. (d) 11. (o) 16. (a)
2. 7. (h) 12. (o) 17. (d)
3. (b) 8. (a) 13. (b) 18. (a)
4. (o) 9. (o 14. (a) 19. (a)
5 (b) 10. (c) 15. (b) 20. (d)

D

ANSWER KEY

Puzzles

34. B was one of the ladies. Who was the other

lady ?
(a) A (by C
() D (d) E
35. Who stood second in the game ?
(a) A (b) B
(c) C (d) D

Directions for the following 3 (three) items:

Read the following information and answer the
items that follow:

The sum of the incomes of A and B is more than
that of C and D take ether. The sum of the
incomes of A and C ig th¢/same as that of B and D
taken together. Mg ]x,r A earns half as much as
the sum of the es of B and D.

36. Whos %ﬂne is the highest ?
a@ (b) B

(d) D
N\, Which of the following statements is not correct ?
(a) A earns more than B
(b) B earns more than D
(¢) C earns more than D
(d) B earns more than C

38, If A’s income be Rs. 80,000 per annum and
the difference between the incomes of B and D
be the same as A’s income, B's income is

(a) Rs. 40,000 (b) Rs. 60,000
(¢) Rs. 80,000 (d) Rs. 1,20,000

21. (b) 26. (b) 31. (b) 36. (b)
22. (d) 27. (d) 32. (a) 37. (a)
23. (b) 28. (a) 33. (a) 38. (d)

24. (b) 29. (d) 34. (a)
25. (d) 30. (b) 35. (c)
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Previous Year Questions

1. Consider the figure given below and answer
the item that follows:

P,

kY

) Fs
In the figure shown above, OP; and OP, are
two plane mirrors kept perpendicular to each
other. Sis the direction of abeam oflight falling
on the mirror OP;. The direction of the reflected
beam of light from the mirror OP; will be
(a) Perpendicular to the direction S.

(b) At 45° to the direction S.
(¢) Opposite and parallel to the direction 3.
(d) At 60° to the direction S.

2.  Consider the following ficure and an
item that follows:

What is the minimum number of different
colours required to paint the figure given above
such that no two adjacent regions have the
same colour ?

(a) 3 (b) 4
© 5 @) 6 [CSAT 2011]

Read the following passage and answer the
3 (three) items that follow:

In a survey regarding a proposed measure to be
introduced, 2878 persons took part of which 1652
were males. 1226 persons voted against the proposal
of which 796 were males. 1425 persons voted for

the proposal. 196 females were undecided.

484

3.

O
D
[CSAT 204;%

R

How many females voted for the proposal ?

(a) 430 (b) 600

() 624 (d) 640 [CSAT 2011]
How many males were undecided ?

(a) 31 (b) 227

() 426 (d) 581 [CSAT 2011]

How many females were not in favour of the

proposal ? \0

(a) 430 \/0 (b) 496

() 586 O (d) 1226  [CSAT 2011]
Three p c@ A, B and C wore shirts of black,
blue ge colours (not necessarily in that

d pants of green, yellow and orange
}%@eces sarily in that order). No person wore
rt and pants of the same colour. Further, it

is given that

1. A did not wear shirt of black colour.
2. B did not wear shirt of blue colour.
C did not wear shirt of orange colour.

A did not wear pants of green colour.

Al

B wore pants of orange colour.

What were the colours of the pants and shirt
worn by C, respectively ?

(a) Orange and black

(b) Green and blue

(c) Yellow and blue

(d) Yellow and black [CSAT 2012]

Ten new TV shows started in January — 5
sitcoms, 3 drama and 2 news magazines. By
April, only seven of the new shows were still
on, five of them being sitcoms.

Based on the above information, four
conclusions, as given below, have been made.
Which one of these logically follows from the
information given above ?

(a) Only one news magazine show is still going

on.

(b) Only one of the drama shows is still on.
(c) Atleast onediscontinued show was a drama.
(d) Viewers prefer sitcoms over drama.

[CSAT 2012]
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(a)
(b)
(a)
(a)
(b)
©
©
(b)
- (D)
- (b)
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
2

(c)
(c)
(a)
(d)
(a)
(b)
(d)
(a)
(b)
(c)
(b)

24.
25.
26.
217
28.
29.
30.
31.
32.
33.

(d)
(a)
(b)
(d)
(c)
(b)
(c)
(c)
(b)
(a)

ANSWER KEY

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

(b)
(d)
(d)
(a)
©
(b)
(b)
(b)

(d)
(b)

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

(b)
(a)
(c)
(b)
(b)

. (b)

- (b)
- (b)
- (D)
- (©)
- (b)
- (a)
- (b)
- (a)
Y
- (a)
- ()

78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

(d)
(b)
(b)
(c)
(c)
(d)
(d)
(d)
(c)
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