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Preface

The journey of the CSAT paper has changed dramatically in the last few years. What was
once seen as a qualifying hurdle has now become a test of clarity, patience, and true analytical
ability. With UPSC steadily shifting toward logic based and application oriented questions
since 2021, aspirants from every background, including mathematics and engineering, have
felt the increasing weight of this paper.

As a teacher, my greatest joy has been watching students discover that CSAT is not about
memorizing formulas, it is about understanding how we think, decide and apply logic in
everyday situations. Some of the most beautiful moments in th »sroom happen when a
concept suddenly “clicks” and a student’'s confidence rises. {e also see the uncertainty
many aspirants feel because they struggle to find high- qu 1 K{ractlce questions that truly
reflect the UPSC standard. It is that concern, repea ar after year, that inspired the
creation of this book. é/

With every edition, | have tried to stay true to g gurpose to give students a resource
that builds clarity, confidence and genu« ompetence.

The Fourth Edition continues this effgylth thoughtful additions that reflect evolving

exam trends

e A strengthened Number Sy %Sj section, enriched with new questions from various
UPSC examinations, Q

¢ Complete inclusion o@eadmg Comprehension, making this edition a full and
balanced CSAT reso

e The solved CSA 5 question paper, offering the latest benchmark for preparation.

e Anew chapter, nequality in Reasoning, now frequently asked in recent UPSC papers.

Along with th%e%)dateq the book retains its original spirit, simple explanations, formula

free learm% ved examples and a wide range of practice questions supported by 15 years

of topic previous year questions,

I remain deepl y grateful to my students, whose dedication and trust give purpose to my work.

Many of them have supported and encouraged me at every step. | also extend my heartfelt

thanks to Mr. Rajnish Gupta, who has shaped the manuscript with remarkable patience and

to Mr. Amitesh Kumar (AAKASH Printers) for bringing this book to life with care and precision.

Despite sincere efforts, perfection is always a work in progress. | welcome your suggestions

and corrections so that future editions may become even more helpful.

As you prepare for the UPSC examination, I hope this book becomes more than just a study

resource. I hope it becomes a companion that reduces your fear, strengthens your logic and

helps you face the CSAT paper with calmness and clarity.

Wishing you strength, discipline and unwavering faith in your capabilities.

Ram Mohan Pandey
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Number System

1.1 Numbers

Basic Introduction N

Complex Numbers | *

plex S
' | v @)
| Imaginary numbers ' Real numbers | @%
b - R’
 Irrational numbers | ' Rational numbe

; —X 1

Fractions | Intééers
§ | v .
N@' integers | Whole numbers |

b v

\Q) Zero {0} | Positive integers
Q (Natural numbers)
Prime number : A natural ' which has only 2 factors i.e., 1 and itself is called a prime number.
For example: 2, 3, 5,7, 11, 13, ¥, 19, 23, 29, 31, ... etc.
A prime number (>3) can ys be expressed in the form of 6n+ 1 or 4n £ 1, where n is a natural number

but the converse is HGQ e.

Important facts about prime numbers ;

a. 1isneither 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,

© a0 T

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 37 43 59 67 73 89

5 17 47 79

7 19




Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

Number System

EXAMPLES

The sum of three prime numbers is 100. If one of them exceeds another by 24. Find the largest among
them ?

Sum of three numbers is 100, which is an even number, if sum of three numbers is an even number,
then either one of them is even or all three of them are even.

In the given condition all three of them cannot be even, since they have to be prime numbers,

So, one number will be even and two of them will be odd. We know 2 is the only even prime number.
Let the three number are a, b, ¢

According to the question,

a+b+c=100 (1)
leta=2
So. b +c=98 (2 \

According to the question,
b—c=24 O\’
On solving these equation, we get %
b=61and ¢ =37 @

So, the numbers are 2, 61 and 37. @

Hence, 61 is the largest among them. &O

The product of two integers is 30, where the even @er is greater than the odd integer. What can be
their minimum sum ?

ﬁe possible pairs as, (1, 30), (2, 15), (3, 10) and (5, 6).
0 take negative integers.

If the product of two integers is 30, then we cag

But we need to minimize the sum, so we n€)l
Hence, (-1, =30), (-2, —15), (-3, —10), & y) pairs will be considered and in (-2, —15) we have,
even integer is greater than the O{Wteger‘

Hence, the sum will be = -2 — 1%—17‘

Ifaxbxexdxe=45, “%% a, b, ¢, d and e are distinct integers, thenfinda+b+c¢+d+e="?
Possible values of a, b, ¢, dfnd e are given below,

a=1,b=-1,¢=3, d&8, e=5

Sum = -1+ 1-:&’.&5:5.

If @’ + b* = 17, where a, b are positive integers. How many solutions of the given equation exist ?
Four values of @ and b are possible i.e., (1, 16), (16, 1), (2, 3) and (3, 2).

For example: (1, 16), the value of a® + b7 =1%+16'=1+ 16 = 17.

Find the value of the expression, 1 -2+3-4+5-6+7-8...... +99 —100.

In the given sequence we can observe, 1 —2=-1, 3-4=-1, 5-6=-1, 7—-8=-1and so on.
So, every pair is giving us —1 and total we have 50 pairs. Hence, final value is —50.

Or, alternately we can say final value will be = _[Tot.alzterms} = —[130} =-50.

Find the value of the expression, 7T—-8+9—-10 ...... 99 — 100,

Here, we have 94 terms.

So, sum will be = —[%} =47,
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Sol:

8.

Sol:

Sol:

1.2 Summation ‘n’ (Zn), n* and In®

Find the value of the expression, -8 + 9 — 10 ... ... 99 — 100.
Here, —8 has no pair. So, take it separately.
92

&

S8+OB-10+11-12...... +99—100)=—8+[— J=—8—46=—54.

What will be the value of the expression, 7T—8+9—-10...... + 1699 — 1700 + 1701 ?
The given expression can be re-written as (7 -8+ 9 — 10 ...... + 1699 — 1700) + 1701.
Hence, inside the bracket we have 1694 terms.

So, the value of the expression = —%+ 1701 =-847+1701 = 854.

Ifa® + b* =217 and @® + b* + ¢* = d°, where a, b, ¢ and d are distinet natural numbers, find a+ b +c+d?

We need to solve this question by hit and trial method: \
We know, 1> =1 and 6 = 216 O *
So, aor b =1 or 6 (vice-versa) and 217 + ¢* = d® so, d® — ¢* =217 N/

We need to think about 2 such perfect cubes whose difference is @

So. ¢® = 512 and d® = 729 Q/
Thus,a=1,b=6,¢c=8and d=9. @
Hence,a+b+c+d=1+6+8+9 =24 &O

A

e

1.2.1  Sum of first ‘n’ natural numbers is (len@by

n(n +1) @)
—— O
®5><G _

Forexample, £5=1+2 +3+4$\_ 5

n=14+2+3+...+n=

15.

1.2.2  Sum of the squares of st ‘n’ natural numbers is denoted by

sn?=12+22+3% + @11.2 - _—n(n +D@En +1)

74) 6
K Hx6x11

For example, g‘) =12 +2%2 432 142 452 = — 55.

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

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

snd =13+2% +3% +...+n® = (Zn)? :{

nn+1) T
2

Hhx6

.

2
For example, £5° =13 + 2% + 3% + 4% + 5% = (Tn)? :{ ] =15% = 225.

2

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.
So. 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)

So, left digits = 2019 — 189 = 1830. \
From 100 onwards, to write every number we need to type 3 digits. O *
So, @ =610 numbers are required to type 1830 digits. O\/

We have to write 610 numbers starting from 100, %

So, we can go up to 709. Hence, the right answer is 709. @Q/

9. Find the average of the given series : O
1,22, 3,3,3,44445,5 5,5 5 6,6,6,6, 6, 6, ",é,\T, T 7.7,

$< yx8x15

Sol: We know that, average = sumot tergt

number of terms _\27 _ 7x8
S
10. If1%+2° + 3%+ 4% + . +10% = 3025, tQep What will be the value of 2%+ 4% + 6 + 8% + ... +20%?
Sol: 2° + 42+ 6%+ 8%+ ... +20°=2° (1\@3 + 3+ 4%+ . +10% =8 x 3025 = 24200,

6

— v,

1.3 xy-yx=9|x-y|, xy x=99|x-z|, xy+tyx=11(x+y)

1.3.1 The difference @%n a 2-digit number ‘xy’ and the number obtained by interchanging the
positions of it ‘s ‘yx 1s always divisible by 9 and equals 9| x —y].
Proof: xy —yx=10x+y — (10y + x)
=10x+y—-10y—x=9x—y)
To make the difference always positive, we use the modules,
So, we can say xy —yx=9|x —»|.
1.3.2 Difference between a 3-digit number ‘xyz’ and its reverse ‘zyx’ is always a multiple of 99, and
equals 99| x —z].
The difference between a 3-digit number ‘xyz and the number obtained by interchanging the
positions of first and last digits ‘zyx’ is always divisible by which number.
Proof: We know, xyz = 100x + 10y + z and zyx = 100z + 10y + x
So, xyz —zyx = (100x + 10y + 2) — (100z + 10y + 1) = 99(x — 2)
To make the difference positive, we use modulus so, xyz —zyx =99 |x —z|

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 ‘zyx’ is always divisible 99,
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6. Sum of a 2-digit number and its reverse is a multiple of 6, how many such numbers exist ?
Sol: We know that, xy + yx = 11(x + »):

If 11(x + ») is a multiple of 6. So, x + ¥ has to be a multiple of 6.

Here, three cases are possible :

Case-1 :

x+y=6

(15, B1). (24, 42), 33 and 60. Total 6 numbers.

Case-2 :

x+y=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. 3

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

1.4 Cyeclicity (unit digit) Q

Cyclicity of 2 &O

We all know,

&
2°= 32 2" = b1 éo

1

2= B

2= |4 2°= 64| 2°=102

2= 8| 2'=128] 2"=204 3
2'=1l6] 2°=25)6] 2= 4096 QQ

We can observe that the unit digit gets mspeated after every 4™ power of 2. It is actually a cycle of 2, 4, 8,
6 which will get repeated all the time@nce, we can say cyclicity of 2 is 4.

This means that, a number of the @1

291 will have the last digit a%‘b’

2Y%+2 will have the last digit

24k+3

will have the last digdas 8.
2% will have the last {@

it 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
4n + 2 4
in + 3 8
in 6

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

For example,
10l=1%x2%x3X4x5X6XTXx8x9x10
{ ¥ ¥ 1 -
2x1  2x2  2x3 2x2X2 2X5
1 2 1 3 1

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

This method is feasible for smaller numbers like 10, 15, 20, ete. but for bigger numbers like 500, 700 or
g0 on, this approach will not work. Hence, we have the following method to find fs}:al number of powers.

Algorithm

We can find the maximum power by successive division, till the divisioz\é@)ssible.
Step 1: 10 will be divided by 2, which gives 5.

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 her'nce 11s less than 2)
Step 4: Add the resultants of step 1, 2and 3 ie, 5+ 2 + 1 <4

So. 28 will divide 10! completely.

Let’s try another example

What is the maximum power of 3, that complete mdes 25!,

We can find the maximum power by succesg 1sion, till the division is possible.

Step 1: 25 will be divided by 3, which giveG)

Step 2: 8 will be divided by 3, which give‘.\etgreatest 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 onl rime numbers i.e., with the help of this method we can find powers of 2,
3. 5, Tand other prime numb@s, ut we cannot find powers of composite numbers, such as 6, 8, 12 and so on.

\Q
<

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; £=6‘ §=3‘ §=1
2 2 2 2 2
To find powers, we have to add all the quotients i.e., 25 + 12+ 6 + 3+ 1 =47,

Hence, 50! can be completely divided by 2*7.

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 i.e., 10 + 2 =12,
Hence, 50! can be completely divided by 5'.

"



ungist

3. How many zeroes are there at the end of 20! ?
Sol: We know when 5 is multiplied with 2, then O is produced.
So, 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 nl.
4. How many zeroes are there at the end of 100! ?

Sol: Number of zeroes will be same as power of 5 in 100!,
Power of 5 in 100! = 20 + 4 = 24. (smoe, % _ 20, % - 4} \.
Hence, 100! ends with 24 zeroes. \/O
5. If Nis the product of first 100 multiples of 10. Then find the num%@zeros at the end of N ?

Sol: According to the question, 2@

N=10x1x10x2x10x3 % ...... X 10 % 100
=10"°A x2x 3 x ... x 100) = 10'*(100}) = 100 ZR 24 zeros = 124 zeros.

6. If Nis the product of first 100 multiples of 100. The&ﬁnd the number of zeros at the end of N ?

Sol: According to the question, O
N=100x1x100x2x 100X 3 % ...... x 100 T:JO
=100"°1 x2x 3% ... x 100) = 1001““Qp )} = 200 zeros + 24 zeros = 224 zeros.

7. If n! ends with 14 zeros, find the sumqf).% possible values of n ?

Sol: This question should be solved by\@and trial method.

Where we need to think about . such number whose factorial is ending with 14 zeros; and next
4 numbers will also follow thp\»dme thing.

60! ends with 14 zeros. S@ I, 61!, 62!, 63!, 64! are ending 14 zeros.
So, required sum = 6&@61 +62 + 63 + 64 = 310.

8. If n! ends with 3 exos, how many values of n are possible ?

Sol: 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 i.e., 2, 4, 6, 8, or 0.

For example, 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.

For example, 129 is divisible by 3 because 1 + 2 + 9 =12, and 12 is divisible by 3.

12
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14. Ifa 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'Y).
Sol: Since, (a" + b") is divisible by (a + b), if n is odd natural number.
So, both the numbers will be divisible by 26 and from all the factors of 26 i.e., 13 and 2 also.
16. What will be the remainder when (2727 + 17%) is divided by 11 ?
Sol: Since, (a" + b") is divisible by (a + b). So, (27" + 17%") 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, N\,

ABC x DEED = ABCABC, and \/O

DED + DEDED + DEED = DDFEG, O

Where A, B, C, D, E, F and G are different digits, what is the @ fFxG?
Sol: 1f AB x DED = ABAB, @

So, DED =101. Here, we cansay, D=1, E=0
Thus, DED + DEDED + DEED =

So,F=2and G=3
Hence, FxG=2x3=6. C)
N
1.7 Remainder theorem &Q

Binomial expansion is give@y (@+b)" =n,a" b’ + n.{,la.“‘l b+n,a" 2b*+...+n, a"b"
2 n

If (@ + b)" is divided A %e will be having following expression.
(@+b)" 1" b’ ncla.”"l b n, a" b’ n, a’b"
= + = +iaet
a a a a a

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.

)" =0+0+0+...+£
(¥ 1
Hence, while solving the questions we will follow the same approach.
498 ~ 3+1)" 198

For example, = 3

Numerator can be expanded with the help of binomial expansion and the last (final) term of numerator
willbe 1% =1.

And when 1 is divided by 3, remainder will be 1.
So, 4% will give 1 as remainder, when it is divided by 3.

=04+0+0+...+—
++++3

16
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Sol:

Sol:

Sol:

9.

. ; . 4¥
What will be the remainder of the expression - ?

n

& always gives remainder as 4. Here, n is any natural number.
b

24

?

What will be the remainder of the expression

11 az-n* np* 1“
= = = ]_
3 3 3 rl (Remainder).

02'
3
According to Wilson's theorem the answer will be 52, O\,
" +2 31 ¥ O\/

19

What will be the remainder of the expression —5-

What will be the remainder of the expreqmon

Sol: According to the property, numerator will be divisible by 38. @

10.

Sol:

11.

12,

So, it is divisible by 19 also. Hence, the remainder is 0.

»
/\ ¢
According to the property, numerator will be d %@e by 90

Hence, it is divisible by 30 also. Hence, the r Q] nder is 0.

What will be the remainder of the expression

_ _ 1482 48° +77 4 +-erer 4517
What will be the remainder of the exr@smn ?

8
Sol: Try to make pattern of remainde, \%e patternswillbe 1, 3,5, 7. 1, 3, 5, 7, 1, 3, 5, T and so on.
There are total 26 terms in n tor.
So, till 24'* terms the re%r will be 0 and 25™, 26" term will be 1 and 3 respectively.
Hence, final remaindergyit¥he 1+ 3 =4
Q 0 1 2 a9 79
What will be the ¥mainder of the expression - 3 +3 +1§ ot ?

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,

1.8 LCM and HCF

1o

18

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

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,
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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.

So. both numbers will be a multiple of 20.

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

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

So, 20 x 600 = 20x x 20y

Or, xy =30

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

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

Possible pairs of positive integers are as follows:

20 x 1, 20 x 30 = 20, 600

20 x 2, 20 x 15 =40, 300

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

16. Find the greatest number that will divide 43, 91 and 183 so as to pve the same remainder in each case.
Sol: Required number = HCF of (91 — 43), (183 — 91) and (183 —@ = HCF of 48, 92 and 140

48 =2x 3

92 =922 x 23 &&
140=22x 5 x 7 O

So, HCF of (48, 92, 140) = 2% = 4, é

17. Find the largest number which divides 62@ and 237 to leave the same remainder in each case.
Sol. Required number = HCF of (132 — 62&1 —132) and (237 — 62)
= HCF of 70, 10590 175 = 35.
HCF and LCM of numbers.

18. Find the least number whicpﬁ)}n divided by 20, 25, 35 and 40 leaves remainders 14, 19, 29 and 34
respectively. %

Sol: Here, (20 — 14) =6, (‘é@ 19) =6, (35 —29) =6 and (40 - 34) = 6.

Required numbeyg/= M 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 N into the
product of prime numbers by prime factorization method, we can represent it as :

N=x*xybx 2
where x, y and z are the prime numbers and a, b and ¢ are their respective powers.
Total number of factors of a number N = (a + 1)(b + 1)(¢ + 1).

22



Practice Set

Numbers

27 _ 2™ _ 97! is the same as
(a) 0 (b) 2%
© 27 (d) 27

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

greater than 5, then (p*— 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,
find the other number.

(a) 15 (b) 20 \\

() 40 (d) None of thege Q

A 2-digit number exceeds by 19 thx of the
he double

squares of its digits and by 4?
product of its digits. Find the

(a) 72 ()G

(c) 22 @

Which one of the Q&g{ng is a prime number ?
(a) 161

(b) 221

() 373

(d) 437

er

How many 3-digit natural numbers N are there
such that the sum of digits of N and
(N + 1) each is divisible by 8 ? For example,
N =107 doesn’t satisfy as the sum of digits of
107 =1+ 0+ 7=281s divisible by 8 but the sum
of digits of 108 =1 + 0 + 8 =9 is not.

(a) 0

(b) 5

(c) 7

(d) 10

7. Govind wants to number all the doors of his
hotel rooms. To do this, he buys some stickers
with numbers from O 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 s(b) 67
) 68 O () 69

8. Atwo-digit nu \/AB is multiplied by another
two-digit n T CB and the resulting number
isa 3-(11@@11)91- with the same digits DDD.
Consi e following statements.

1 @erage of AB and CB is 30.
5;4 + B + C is a perfect square.,
Which of the above statements is/are correct ?

éo (a) 1 only

(b) 2 only
(¢) Both 1 and 2
(d) Neither 1 nor 2

9. 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+ Cisa prime number.

2. A X B+ Cisa perfect square.

3. C— A xBisa perfect cube.

(a) Only one statement is correct.

(b) Only two statements are correct.
(¢) All three statements are correct.
(d) None of three statements is correct.

10, 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
isthevaluveof A+ B+ C+D?

(a) 11
(b) 12
() 13
(@ 23
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e e

e T e e T e T e Y S = S
QL =1 Oy i = W N = D

(©
(d)
(h)
(a)
(©)
(@
)
(@)
(a)

. (©)
. (@
. ()
. (a)
. (o)
. ()
. (b)
. (b)
. ()
. (©)
(D)
. (a)
. (D

23. (b)

. (b
()]

(d)

. (D)

(d)

9. (M
. (©

31. (d)

2. (d)

33. ()
34. (a)

5. (c)

36. (d)

. (a)

38. (d)
39. (d)

. (a)
. (b)
2. (¢
3. (©)
. ()
. (b)
. (a)
. (b)
. (b
. (d)
. ()
. (@
. (a)
. (a)

54. (a)

55.
. (D)
5T.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
. (o)

(a)

(a)
(a)
(d)

(Q\

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

71. (a) 106. (a)
72. (b) 107. (a)
73. (0 108. (d)
74. (b) 109. (¢)
75. () 110.(c)
76. (©) 111.(d)
77. () 112.(b)
78. (b) 113.(c)
79. (b) 114.(b)
80. (c¢) 115.(a)
81. (o) 116. (b)
82. (b) 117.(c)
83. () 118.(d)
84. (c) 119. (a)
85. (b) 120.(d)
86. (b) 121.(c)
87. () 122. (b)
88. (c) 123.(
89. (c)
90. (c) (a)
91. (a)Q\ 126. (b)
92. é'@ 127.(0)
ot  128.0)
@4‘ (a) 129.(a)
5. (b) 130. (b)
96. (d) 131. (b)
97. (¢) 132. (a)
98. (a) 133.(c)
99. (d) 134.(c)
100. (c) 135.(d)
101. (d) 136. (b)
102. () 137.(c)
103. () 138.(a)
104. (¢) 139.(¢)
105. () 140. (b)

ANSWER KEY

Number System

141, (b) 176. (a)
142.(c) 177.(b)
143.(b) 178.(d)
144.(a) 179.(a)
145.(a) 180.(c)
146.(a) 181.(b)
147.(a) 182. (a)
148. (d) 183.(d)
149. (a) 184.(¢)
150. (b) 185. (b)
151.(b) 186, 4NV
152, (¢) Q
153.(c) .(a)
154. ( <b189. b)
15580 190. (a)
(b) 191.(d)
7.(c) 192. (a)
158‘ (a) 193. (b)
159. (c) 194. (b)
160. (d) 195.(c)
161.(¢c) 196. (a)
162. (d) 197.(c)
163. (a) 198. (a)
164. (c) 199. (a)
165. (d) 200. (c)
166.(c) 201.(d)
167.(b) 202. (b)
168.(c) 203.(c)
169. (a) 204. (c)
170.(a) 205.(d)
171.(c) 206.(c)
172.(d) 207.(d)
173.(d) 208. (a)
174.(a) 209. (a)
175.(d) 210.(c)

211.(d)
212.(b)
213.(a)
214.(c)
215.(c)
216.(a)
217.(c)
218.(b)

{219‘(1))

220. (b)
221.(¢c)
222 (a)
223.(¢c)
224. (b)
225.(a)
226.(c)
227.(b)
228.(d)
229.(d)
230.(a)
231.(c)
232, (d)
233.(c)
234.(b)
235.(b)
236.(c)
237.(d)
238.(d)
239.(d)
240. (d)
241.(c)
242 (a)
243, (a)
244, (b)
245.(a)

246, (a)
247.(a)
248.(b)
249.(a)
250. (a)
251.(a)
252.(a)
253.(d)
254. (¢)
255. (¢)
256.(a)
257.(c)
258. (¢)
259.(c)
260. (c)
261.(b)
262, (c)
263.(c)
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Hints and Solutions

w

=]

273 _ 27’2 _ 27] = 27](22 _ 2 _ 1) = 27](1)
Hence, option (c) 1s correct.

Take p =7, 11, 13 and check for the options.

Hence, option (d) is correct.

x+y=3(x—y) = 2x =4y,

If we take y 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=13x7

373 = Prime number

437 =19 x 23

Hence, option (c) 1s correct.

For all natural numbers, except ending 1@

the sum of digits increases by 1

following number. But for the numbe™NeAding
in exactly one 9, the sum of d of the
following number decreases b

For example, sum of (hglts 181 +9=10

and that of 20is 2+ 0 =

Thus, the requlred n TS, N are:
169, 259, 349, 43 ¥619, 709, 789, 879, 969.
Hence, option (d) 12 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, 36, 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=Dx111=Dx 3 x 37.

As LHS is product of two 2-digit numbers with
same unit digit, the only possibility is for
D=9.

g,

Hence, the product becomes 27 x 37 = 999,
So, average of 27 and 3718 32, And A+ B+ C
=2+ 3+ 7=121s not a perfect square.
Hence. option (d) is correct.

Cisa digit which when multiplied by 6 ends in
C only. So, it can be 0, 2, 4, 6 or 8.

Now only 8 satisfies as one sixth of 000, 222
and 444 is not a 3-(Iigk’number, while that of
666 is having sam€ d)gits.

Thus, ABC=@‘£148‘
Now A % C=1+4+8=131is a prime
numb, AxB+(C=1x4+8=12isnota

pex@ uareand C—-AXB=8-1x4=4ig
serfect cube.

&I—Ience, option (a) is correct.

11.

12,

13.

LHS=A+ B+ () x 111 and RHS
=1001 +110x D =11 x (91 + 10 x D),
As LHS must be multiple of 11,

So, certainly A+ B+ C=11and D =2.
so that 91 + 10 x 2 =111,

Hence, option (c) is correct.

N=6E+4+6+8)x1111=6x20x 11 x 101.
So, N is always divisible by 24 (i.e., 6 x 4) as
well as bb (f.e.. b x 11).

Hence, option (c¢) is correct.

M=P+Q+R+S)x1111
=(P+@Q+R+S5x11x101
Now P+ Q+R+S<9+8+7+6=30

M can be divisible by 33 if P+ Q@ + R+ S is
multiple of 3 but M can never be divisible by 32.
Hence, option (c¢) 1s correct.

P+Q+P-Q =666

Adding 1 both sides, we get

1+ P+ Q+ P-Q=667
A+PA+Q) =23-29

P =22 and @ = 28 or vice-versa
So, P+ Q=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 ®) 9

(¢) 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) ") 0 and 8

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

will be left out. The number of ﬂowers&i 9.

bees respectively are
(a) 2 and 4
(¢) 3and 4

@)
(b) 3 and Z\Q)
() 4 ﬂI@
SAT 2016]

In aid of charity, ever)@udent in a class
contributes as many es as the number of
students in that é With the additional
contribution of R&2 by one student only, the
total collection is Rs. 443, Then how many
students are there in the class ?

(a) 12

) 21

() 43

(@) 45 [CSAT 2016]

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

(a) 110
(b) 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
() 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 hi@g to become the cube of

a number againy?
(a) 42 é\’ M) 38

(c) 25 (d) 16 [CSAT 2017]

If X is een —3 and —1, and Y is between

—1 " then X* — ¥? is in between which of
edllowing ?

(a) Y and 1 (b) -9 and —1

(d) Oand 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 ) XIY
(© YIX @) (X + V)XY
[CSAT 2018]

If x — y = 8, then which of the following must

be true ?

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

2. If x is positive, ¥y must be negative for any
value of x and y.

3. Ifxis negative, y must be positive for any
value of x and v.

Select the correct answer using the code given
below.

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

(d) Neither 1 nor 2 nor 3 [CSAT 2018]
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=]

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

(b)
(b)
©
(L)
(@)
©
)
(@)
(a)
(d)
©
©
(d)
©
(L)
()
(@
)
(@)
©

. (a)
2. (¢)
. (o)

24. (d)
25. (¢)

. (e)
27.

(b)
(b)

9. (a)
30.
31.
32.
34.
35.
36.
37.
38.
39.
40.

(@)
(d)
(b)
(©
(b)
(©
(©)
(@
(@)
(@)
(©)

\Q

<

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
5H1.
H2.
H3.
H4.
Hb.
H6.
5T.
H8.
59.
60.

ANSWER KEY

@ 6l © 8. ©
(d) 62. (c) 82. (o)
() 63. (a) 83. (b
(a) 64. (d) 84. (c)
(d) 65. (h) 85. (b)
(a) 66. () 86. (b)
) 67. (a) 87. (b)
(©) 68. () 88. (b)
(a) 69. (d) 89. (b)
() 70. (b) 90. ()
(c) 71. (b) 91. (b)
@ 72 M 92 @)
(a) 73. (¢) 93. (D
() 74. (b) 94, (
(d) 75. (d) tb
® 76 (b @'ﬁ\a))
(a) . (e) (d)
(d) 98. (d)
(c) @@ 99. (a)
Q\e (b) 100.(¢)

,z§°

101.(a)
102.(d)
103.(c)
104. (a)
105. (b)
106. (d)
107. (b)
108. (c)
109. (b)

121.(a)
122.(c)
123.(a)
124.(c)
125. (d)
126.(a)
127. ()
128.(d)

\129. (c)

110. (¢) O 130. (a)

1@\/

@3 b)

114.(d)
115.(a)
116.(c)
117.(b)
118.(c)
119.(c)
120. (c)

131.(a)
132.(h)
133.(b)
134.(d)
135. (b)
136.(b)
137.(b)
138.(d)
139.(b)
140.(c)

141.(b)

142.(c)

143.(h)
144.(c)
145. (d)
146. (d)
147.(b)
148. (c)
149. (d)
150. (c)
151.(d)
152.(c)

153.(b)

154.(a)

81



Hints and Solutions

82

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.

L N N

e 9 o9 0@

L L N ] L N N
eoe LN LN

2x2 3x3 4x4

We know 327 = 1024

Thus, we can 32 row X 32 column = 1024,
So, gardener need 24 more plants.

1000 + 24 = 1024 — 1000 = 24,

Hence, option (b) is correct.

F 9 9
=

v 6

weetess 5 ---4---. middle step

F 3 4 OQ*
o 2 O

i 1 —— standing Q\Q)

4+4+1=9 @

Hence, option (b) is corre@
We can go through @@nsz

(a) 2 flowers 4 b&—) @@ 2 bee left
(h) 3flowers 2 bee —» @ @ O 1 flower left

@ @ Q 1 flower left. If 2 bee on 1 flower.

Hence, option (¢) 1s correct.

Let x student are there in the class.
Each contribute Rs. x

So, total contribution = Rs. x>

One student contributed addition = Rs. 2

According to the question,

¥ +2=443, or, ¥° =441

So, 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 \

So, total we have 00 + 10 = 110 numbers

either begin o \Ywith 2.
Hence, opti&esrya) is correct.

Fromé& 199 — 108, 118, 128, 138, 148,

15 /178, 188, 198 — 10 numbers
rly, 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
123 124 125

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.
So, he has to wait till 64 — 26 = 38 years.
Hence. option (b) is correct.



ungist

149.1186 — 31 = 1155.

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

Hence, option (d) is correct.

150.1. We have two numbers r.e., 12 and 18 with

same number of factors.

II. We have two numbers i.e., 20 and 50 with
same number of factors.

Hence, option (c¢) is correct.

151.The smallest 1-digit number having exactly 4
distinet factors is 6.
Factors of 6 =1, 2, 3 and 6.

This question can be answered even without
using any of the statements,

Hence, option (d) is correct.

1—6
152.(—] =25 =64
2

Y
(;J —43 =95 64
4

4
(%J =3' =81 largest number

1—2
(—J =6% =36
6

Hence. option (c) 1s correct.

OOQ\\
\SD

96

153.2%, 3%, 4%, g
210 321 (92)18 (95)12
210 321 936 936
2% = not smallest = 4%
3% = gmallest = 3%
Using options answer cannot (¢) and (d) both
same and we already eliminated.
Hence. option (b) is correct.

154, True penalty for an incorrect answer
=T marks (-5 — 2 =-7).
Maximum marks = 450
n the maximum marks

*

Obtained score less t
=450 — 387 =63
So, the numbe i

= % = 9 %
I—Iem@fm (a) is correct.

O
&&

orrect responses

éo



Additional Questions from Other Competitive Exams

Numbers

i

=1

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

A. nisodd

B. n’isodd

C. n'iseven

(a) A only (b) B only
(¢) Conly (d) A and B only
4[] + 42+ 4—2 + 41.?'..) & 4—1}2 =
ol ol
(a) 4° (b) 42+4 2
9 9
1) 22—
16 T

9.

10.

Suppose n is a positive integer. Then (n* + n)

Zn+1)

(a) may not be divisible by 2.

(b) 1s always divisible by 2 but may not be
divisible by 3.

(¢) 1s always divisible by 3 but may not be
divisible by 6.

(d) is always divisible by 6.

IfAxB=24 B 6~§~32, C x D = 48, then

AxD

(a) cannot be @\(1 (b) is a perfect square

(c) 1s a perfecube (d) 1sodd

IfN, are distinct positive integers such
= 2013, then which of the

th
rmlng is the maximum possible sum of

Ifa+b+c+d+e=10 (all positive numbers), and 7?7
then the maximum value of ax b X ¢ x dx e is &a) 39 (b) 2015
(a) 12 (b) 32 é © 675 (d) 671
(c) 48 (dy 72 * 11. Which of the following numbers is a perfect
(256+5+3-2x4)+(16%x4-3 = QQ square ?
(a) 61 (b) 22 C) (a) 1022121 (b) 2042122
© U al N © 3063126 (d) 4083128
c) — 1
24 @Q 12. Which of the following 7-digit numbers cannot
How many 9-digit positi gers are there, be p erfectj u_lquares ?
the sum of squares of%oee digits is 2 ? 1 45xy226
© 10 o n 5 yedalD
" h ; o —a= g (a) 1 only (b) 2 only
or real numbers x and y, x~ + (y — = U, 2 3 onl 4) All of these
Then the value of x + y is (¢) 3 only (d) Allof these
() 0 13. Which of the following numbers is a perfect
e ® o (b) 5828
a) 48841 58287
© V2 : : SR
(c) 68763 (d) 38262
(d) 4
1 o 14. Binomial theorem in algebra gives
The fo]]gwmg AR (+0"=ay+ax+ax’+ ... + a,x"; where
1+1-2+43-4+5-6... 20=7 Ay Ay, ......, a, are constants depending on n.
(a) 10 What is t-he sumofa,+a, +a,+..... +a, ?
(b) —10 (a) 2" (b) n
() —11 (¢) n* (@) n®+n
(d) -9

97



01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.

(d)

(b)
(a)

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

(a)

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

(d)
(a)
(a)
()
(©
()
(a)
(a)
(d)
(d)
(D)

23. (b) 34.
24. (b) 35.
25. (b) 36.
26. () 37.
27. (D 38.
28. (b) 39.
29. (o) 40.
30. (0 41.
31. (d) 42,
32. (b) 43.
33. (b) 44,
Q\®

ANSWER KEY

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

45.
46.
47.
48.
49.
50.

51,
H2.

53.
54,
55.

Number System

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

62.
63.
64.
65.

66.

. (b) 67.
. (d) 68.
(a) 69.
. (b) 70.
. (@) 71.
. (©) 72.
(©) 78.
(b) 74.
(d) Q’S.

(a) O 75.

. (b)

(d)

- (d)
). (a)
. (©)
2. (b)
3. (b)
. (a)
(())

103



Hints and Solutions

=]

104

[f n®is odd, then n is odd and any power of n is
odd.

4(!_'_ 42+ 4—2_'_4]..!"..)_'_ 4—112
1 1 1
=1+16+—+2+—=19+—+—
TUTETTTR T 16 2
G BT Py
16 16 16

The product a x b x ¢ x d x e will be maximum
when each entity will be equal

te,a=b=c=d=e.
So,a=b=c=d=e=2.

Hence, the maximum value of the product
=axbxexdxe

=B S S nBop P 98 =00

The value of given expression is
@256+5+3-2x4H+(16%x4-23)
=(B+3-8) +(64-3)=61.

The possible 9-digit positive numbers areO'Q*

110000000, 101000000, 100100000,
100010000, 100001000, 10000010
100000010, 100000001 9
F+(y

whose sum of squares of dlglt
—42=0 Q)

If the sum of 2 perfec Q@uareq is 0, then both

of them separatel the 0

(Since, perfect scgrp cannot be negative)

So,2*=0 or,x=0

And (y —4)*=0,0r,y—4=0.S0,y=4
Hence, x +y=0+4 =4,

Given sequence is, 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)
=1-10=-9.

el

@2+n2n+ 1) =nn+D@n+1)
Ifn=1thenn(n+1DEn+1)=1x2x3=6
fn=2 thenn(n+ DEZn+1)=2x3x5=6x5
Ifn=3 thenn(n+1DECn+1)=3x4xT7=6x 14
and so on.

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

AxB=24 X1
Bx C=32 \, .®
CxD=148 .. (3)
On multiplyi ation (1) and (3), we get
AXxBx(CX 24 x48 ... (4)

On d% equation (4) by equation (2),

xCxD=24><.48 36 =@

,\ ‘ BxC 32
O Hence, A x D is a perfect square.

0.

11.

12.

From prime factorization, we have

2013 =3 x 671

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

Sum =1+ 3 + 671 = 675.

Here, 1022121 is perfect square number which
18 square of 1021,

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

For example, 4539 ends in 9, digit sum is
4+5+3+9=21=2+1=3,

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, 15% = 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, 2xyz175, the last digit is 5 but
tens digit is 7 of the given number which is
other than 2.
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We know that,

2222 < 4096 = 2222 < 212

= (BOD0Y2 < (9142 = (0DEDY < g2t
So, Ga00d ¢ o202

Similarly,

909 < O8I0 < P8 — (0GR (08)22
= (222)22 < 9176

8o, (2222 < P22

Also,

22 < 82 =522 < 25 = (292 < (252
= (22)222 < 21110

So. (22)222 < 92222

Thus, 22222 is the largest number.
Hence, option (a) is correct.

85.

Let the required base is ‘x’

So, Hxl + 44 =49

Or, bx +4 =49

Or, bx =45

Or,x=9

So, the base of this number system is 9.



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. \

For example, the ratio of 5 to 3 should be expressed in the following mannero

% (fraction from) or 5 : 3 (colon form), since the ratio is a fraction, so if WEJO@,iply or divide both the terms

of a ratio with a same number, the ratio does not get affected. @

2.1 Continued ratio &O

Let the length of a cuboidal block is 50 e¢m, br. 18 60 cm, and height is 70 em, then the ratio of
length, breadth and the height is 50 : 60 : % d since all the values are divisible by 10, so after
division we get the ratio 5 : 6 : 7 which is iggyWiplest form.

A
Comparison can also be made for more than t\n@ltles.

The first term is known as anteceden the second term 1s known as consequent.
For example, In the ratio 5: 9, 5 is @tece(lent and 9 is consequent.

~

((‘Od means the way ‘@’ is related to ‘b, the same way ‘¢ is related to ‘d’.
Hence, a proportion{'@n equation that tells us the two ratios are equal.

2.2 Proportion

It is expressed as a: b ;

Mathematically igan be expressed asa: b ::¢:d, which means % = 5 and by cross multiplication we

get ad = be.

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

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

2.3 Fourth proportional

Ifa:b::e:d then‘d is called fourth proportional to a, b, ¢.
For example, Find the fourth proportional to 4, 9 and 12.
Solution: Let the fourth proportional to 4, 9 and 12be x. Then, 4:9:12:x = 4xx=9x12
. 9x12
4

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

6.

=1

124

fa:B=1:2 B:c=1.2 gnac:p-2.3
2°8 39 6 4

then the ratio A: B: C: Dis

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

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

The ratio of 4%° ; 2° is same as

() 2:1 (b) 4:1

€ 7:5 (d) 7

If%:%:%:# then the value of x is

(a) 1.5 ) 2

() 2.5 (d) 3.5

[fx:y=5:2 then 8x+9y) : (Bx+ 2y) is
(a) 22 : 29 (b) 26 : 61
(¢) 29: 22 (d) 61: 26

If 15% of x =20% of v, then x : y 1s
(a) 3:4
(¢c) 17:16 (d) 16 : 17 C)

The ratio of three numbers is 3 : K?dnd the

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

(a) 30 (b)@(b
(c) 60 @ 90
Two numbers ar: &,pectlv(,ly 20% and 50%

more than a third>number. The ratio of the
two numbers is

@ 2:5
(h) 3:5
() 4:5
(d)6:7
If a carton containing a dozen mirrors is

dropped, which of the following cannot be the
ratio of broken mirrors to unbroken mirrors ?

(a) 2:1
(b) 3:1
() 3:2
(d) 7

10. Between two rail

RS
(¢) Rs. 2800

11. Seats for Mathematics, Physics and Biology in

(b)4:3 OQ*

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

(¢) Rs. 150, Rs. 300, Rs. 60

(d) None of these \

stations the 1%, 2" and

3" class fares the ratio of 10 : 8 : 3 and

in a year ir 1 the ratio of passengers in

1%, 2" aga] 3%class was 3 : 4 ¢ 10 respectively.

If I'he&ales proceeds of the ticket during

a y@ s Rs. 8050, then find the amount for
T

he tickets of chl class during the
=
reqervatlon ?

(a) Rs. 2400 (b) Rs. 2600

(d) Rs. 3200

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) 2:3:4
() 6:8:9

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

12, A sum of money is to be distributed among

A, B, C, D in 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
(¢) Rs. 2000 (d) None of these

13. 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) 2:56 () 3:7
() 5:3 ) 7

14. 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 (b) 1
() 2 (7



Previous Year Solved Questions
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In a rare coin collection, there is one gold for
every three non-gold coins. 10 more gold coins
are added to the collection and the ratio of gold
coins to non-gold coins would be 1 : 2. Based
on the information, the total number of coins
in the collection now becomes

(a) 90 (b) 80

(c) 60 (d) 50 [CSAT 2013]

The monthly incomes of Peter and Paul are in
the ratio of 4 : 3. Their expenses are in the
ratio of 3 : 2. If each save Rs. 6000 at end of
the month, their monthly incomes respectively
are (in Rs.)

(a) 24000 and 18000

(b) 28000 and 21000

(¢) 32000 and 24000

(d) 34000 and 26000 [CSAT 2015]

The monthly incomes of X and Y are in the
ratio of 4 : 3 and their monthly expenses

in the ratio of 3 : 2. However, each s S
Rs. 6,000 per month. What is the@otal

monthly income ?
(b) Rs. 4 ‘1@)
(@) Rs @
0.)

(a) Rs. 28,000
() Rs. 56,000
[CSAT 2017]

A sum of Rs. 2,500 i%ributed among X, Y

3.5

A\
and 7 1 he r: — ==
and 1nterg0246

difference between the maximum share and
the minimum share ?
(a) Rs. 300
(b) Rs. 350
(¢) Rs. 400
(d) Rs. 450

What 1s the

[CSAT 2020]

An amount of money was distributed among

A, B and C in the ratiop : q : r.

Consider the following statements:

1. A gets the maximum share if p is greater
than (q + r).

2. C gets the minimum share if r is less than
® + .

Which of the above statements is/are correct ?

(a) 1 only ~t‘b) 2 only

(¢c) Both 1 and K/ (d) Neither 1 nor 2

O [CSAT 2021]

A Quest] %ven followed by two Statements
1 an(% onsider the Question and the

ain amount was distributed among

&/ and Z.

5 O Question: Who received the least amount ?

. 4
Statement-1;: X received — of what Y and Z

L]

together received.

Statement-2: Y received % of what X and Z

together received.

Which one of the following is correct in respect

of the above Question and the Statements ?

(a) The Question can be answered by using one
of the Statements alone, but cannot be
answered using the other Statement alone.

(b) The Question can be answered by using
either Statement alone.

(¢) The Question can be answered by using
both the Statements together, but cannot
be answered using either Statement alone.

(d) The Question cannot be answered even by
using both the Statements together.

[CSAT 2024]



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 distribution: O

1.  When all the partners invest for the same time, then the profit/loss j @\tr/ibuted among the partners
in the ratio of their capital investments.

2. When investment are for different time periods, then equiva@lzpitals are calculated for a unit of
time (by multiplying capital and unit of time). And the ga6s stributed 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 casepf Sleeping partners, some percentage of profit directly
goes to the managing partner and the rest proﬁQ ivided among the partners in the ratio of their capital
investments. OO

Q\Q)

EXAMPLES

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 eachpuT of an annual profit of Rs. 56,700.
Sol: Ratio of shares oféﬁﬁ&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. (56700 X %] = Rs. 16800

B's share = Rs. [56700x 297

J = Rs. 18900

o N [56700><£] —Rs. 21000
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Practice Set

i

Three partners A, B, C invest Rs. 34000,
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
(¢) Rs. 7500

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

Harish and Kewal start a business jointly.
If Harish invests Rs. 7000 for 9 months and
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

Rs. 36000, the total profit was

(a) Rs. 63000 (b) Rs. 80000 Q*
() Rs. 108000 (@) Rs. 116000~ O
Two persons P and Q start a busin@ogether
P invests Rs. 8000. If the sl:;zi&; profit of
P and Q be Rs. 360 and Rs. dspectively,

the investment of Q (in r

(a) Rs. 9000 g s. 12000
K Rs. 15000

(¢) Rs. 10000

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

) 15

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

7

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
(¢) 5 months

(b) 4 months
{(d) 8 months

A and B start a BDgsiness with initial
investments in t Q atio 12 : 11 and their
annual profitg-{ep¢ in the ratio 4 : 1, If A
invested the ,y for 11 months, B invested

for
(a) 3 &ﬁ

Q@% months

(b) 4 months

(d) 6 months

6&A and B enter into partnership. A invests
investments. If Maya's share of profit be s

Rs. 16000 for 8 months and B remains in the
business for 4 months. Out of a total annual

2
profit, B claims = of the profit. The

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

(b) Rs. 11800
(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

(¢) 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) 3:4:56 (b) 6:8:10

(¢) 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 capitalsis

(@) 2:1:3
(b)1:2:6
() 6:3:1
(d)1:3:6
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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 questions, \,

If two ingredients are mixed together, there must be a cheaper variety anc a@her will be a dearer one
and we will get a mixture whose price will be somewhere between chea@ d dearer price depending

upon the ratios of ingredients in the mixture. %
CP of a unit CP of a unit @Q/
of cheaper of dearer

R O
o-m—"  ~M-0 O

(Cheaper quantity) : (Dearer quantity) = (d — m) A(r?:? -0)

Etiris

1. In what ratio must a grocer mix @&arieties of sugar costing Rs. 15 per kg and Rs. 20 per kg to get
a mixture worth Rs. 16.50 pel&

Sol: Using alligation : @Q

of 1 kg Sugar of CP of 1 kg Sugar of
%)
first kind second kind

Q&Q 15 ~Meanprice__— 20

16.50

as—"  ~15
Required ratio=3.6:1.56=35:156=7:3.
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
first kind (in paise) second kind (in paise)
930 Kol et i 1080
price
> 1000 <
80 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 M)y 5:7

() 7:3 (d) 7:56

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 kg.

(a) 1:3 (hi)2:48
() 3:4 () 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

() 4:3 (d) 5:3

In what ratio must water be mixed with milk
costing Rs. 12 per litre to obtain a mixt.un%
worth of Rs. 8 per litre ?

(a) 1:2 (h) 2:1
(¢) 2:3

The average of marks ob
candidates in a certain ination is 35.
If the average marks ined by passed
candidates are 39 %}those of the failed
candidates are }bs at is the number of
candidates who pMsed the examination ?

(a) 100

(h) 120

(c) 80

(d) 40

d by 120

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 (h) 21
() 23 (d) 22

=1

In a family of 8 adults and some minors, the
average consumption of rice per head per
month 1s 10.8 kg, while the average
consumption for adults is 15 kg per head and
for minors it is 6 kg per head. The number of
minors in the family is

(a) 8 (b) 6

) 7 (d 9

\
8. The average daily ek of some workers of a
factory is Rs. 92&; are 300 male and 200

female wor orking in the factory. Each
female wgr eceives Rs. 20 less than a male
workeg daily wages of a male worker is

(a) @ (b) Rs. 96
“Q L 100 (d) Rs. 120

Q&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
(a) 18 ) 20
() 22 () 24

11. The average mathematics marks of two sections
A and Bof class IX in the annual examination
18 74, The average marks of section A 18 77.5
and that of section B is 70. The ratio of the
number of students of section A and B is
(a) 7:8
(b)7:56
(¢) 8:7
(d) 8:5
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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
=Milk : Water =5:3
Hence, option (d) is correct.

Final ratio in vessel

Let the capacity of two glasses = 12 liters
According to the question,

Milk | Water
Glass 1 41, : 8L
Glass 2 3L : 9L

Their contents are then poured into 6@91-

vessel.
Total milk in that vessel = 4 + 3 6&6
Total water in that vebu.el (ﬁ\ 17 htera

Final ratio in vessel = ter =

Hence, option (a) is coryects

Concentration of &u{@in vessel A

30 1
180 6
Concentration of sugar in vessel B
= ﬂ = l g,n"ml
280 7
Concentration of sugar in vessel C
ﬁ = .1_ g/m 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.

D

Male Female
5200 4200
800 2 : i 200
4 1

The percentage of male employees
~d100=80% N\
3]

Hence. option \afoonect.

Let the c: ):@y of the container = 6 liters
Accor@n the question,

It 16 ters of milk and 3 liters of water

3 d 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 i.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 / \ 0.2
4 : 1

Now, let us assume there are 4 girls and 1 boy

in the class.

Thus, total marks of the class in Hindi

=8x4+T7Tx1=32+7=39

So, the average marks in Hindi

_39 39
4+1 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.

For example :

Year Age of ‘A’

2000 16 years
2004 20 years
2008 24 years
2012 28 years
2016 32 years
2020 36 years

In the above table we can easily observe in the im«:@ 4 years, the ratio of ages is changing regularly.
This regular difference of years is known as inte%1 size, To find the age of a person in any given years,

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

Age of ‘B’
20 years
24 years
28 years
32 years
36 years
40 years

So, the age of B in 2008 will be 7 x 4

1. The presentagesof A and B

present age of A ?

Sol:

L

Present ratio {{’b  H
8 years hence 5 6

\

Ratio O

4 :
5.

6
7
8:
9

\2
@%O
%)

O
Ll &&

ey

[ielie s EE S [ ol

corresponding to the person.

rati
@ﬁe just multiply interval size i.e. 4 with the ratio term

%ﬁ :

the ratio 4 : 5. 8 years hence the ratio will become 5 : 6, find out the

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 the ratio 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.

So, 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

(a) 20 years (b) 25 years

(c) 22 years (d) 26 years

A is twice as old as B. 12 years ago, A was five
times as old as B. Find the present age of A
(a) 16 years (b) 32 years

(c) 24 years (d) 28 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

(a) 9 years
(c) 14 years

(b) 7 years
(d) 18 years

12 years ago, the ratio of the ages of Ram and O

Rahim is 2 : 3. If the ratio of their present ages is

5 : 6, what will be the total of their present aéﬁ

(a) 46 years
(b) 42 years
(c) 44 years
(d) 48 years

C)O
Z
Q

A father was 4 times as is son 8 years
ago. Kight years hentgi r will be twice as
old as his son. Find g¥%&um of their present
ages Q&

(a) 56 years

(b) 58 years

(c) 40 years

(d) None of these

A'smother was four times asold as A, ten years
ago. After ten years she will be twice as old as
A. Then A’s present age is

(a) 30 years

(b) 20 years

(c) 24 years

(d) 25 years

7

8.

A man says to his son, “seven years ago | 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
(¢) 42 years, 12 years
(d) 50 years, 15 year&

Sunil was three tin@as old as Sandeep 6 years

N

back. Sunil @ ; times as old as Sandeep

How old is Sandeep today ?
(b) 24 years

6 years
(a) 1 S

years (d) 15 years

%
9.¢ Th® age of a father 10 years ago was thrice

10.

11.

he age of his son. Ten years hence, the father's
age will be twice that of his son. The ratio of
their present ages is

(a) 8:
(b) 7:
() 5:2
(d)9:5

Lo o

At present the age of the father is 6 times the
age of his son, 4 years hence the fathers” age
would be 5 times that of his son. What is the
sum of the present ages of father and his son ?

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

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 ?

(a) 20 years
(b) 25 years
(¢) 30 years
(d) 60 years
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34.

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?

(a) 77 years

(b) 91 years

(c) 73 years

(d) 87 years

| SR
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B g 02

© 6. (b) 11. (o) 16. (b)
(b) 7. (© 12. (b 17. (a)
) 8. (0 13. (@) 18. (b)
© 9. (b 14. () 19. (©

(a) 10. (b) 15. (b) 20. (b)

35.

ANSWER KEY

21.
22.
23.
24.
25.

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

(a) Rs. 5000
(b) Rs. 4000
(¢) Rs. 4500
(d) Rs. 7500

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

(a) 29. (a)

(d) 30. (b)



Average

Average is an equal distribution of total value among all the members of the group or an average of a
data set 1s the central value. Mathematically it is defined as the ratio between sum of data and the number
of data.

N\

EXAMPLES O

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

10

Sol: The average of first ten natural numbers = b z 10@ =5.5.
10
2. Find the average of first ten consecutive odd natural K@rs ?

Sol: The average of first ten consecutive odd natural @bers _ I 10.

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

2 2
Sol: _.+4+6+8+10+1..=7‘ Q
G o
4. The average of seven consecutive odd ¥tural numbers is 79, Find the largest among them ?
Sol: The average of seven consec odd natural number will be the exactly middle number

ie., A" term,
These numbers will be 7 . 77,79, 81, 83, 85,

Hence, the largest amt)% H#ose numbers is 85.

5. The average of eﬁlk%secutive odd natural numbers is 50. Find the least among them ?
1 be 43, 45, 47, 49, 51, 53, bB5, 5T.
Hence. the least among those numbers is 43,

6. Find the average of 1, 2, 2,3, 3,3,4,4,4,4,5,5, 5,5, 5,6,6,6,6,6,6,7,7.7,7 7 717.

Sol: These numbers

1x1+2x2+3x3+4x4+5x5+6x6+Tx7 7% _Tx8x15

1+2+3+4+5+6+7 7 6><7><8 e
2

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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e

=]

The arithmetic mean (average) of the first 10
whole numbers is

(a) b
(c) 5.5

(b) 4
(d) 4.5

The average of the first 100 positive integers is
(a) 100 (b) 51
(¢) 50.5 (d) 49.5

The average of seven consecutive positive
integersis 26, The smallest of these integers is
(a) 21 (h) 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

(¢) 1.4 (d) 1.5

The marks of a student in Englg *
Mathematics, Physics and ChemigfFy™are

respectively 59, 83, 75 and 43. Find{@a erage

marks
(a) 66 (b) 63 (QQ
() 64 (d)

There are 21 classes @a college. The total
number of studenysgf@he college is 840. Find
the average numMr of students in each class

(a) 39
(b) 40
© 41
) 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

(h) 41

(c) 40

(d) 44

éo

8. 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

9. 30 horses were purchased for Rs. 12000.

The average cost of 12 horses out of them is
Rs. 250. Find the average cost of the remaining

horses O
(a) Rs. 500 \/ (b) Rs. 600
(¢) Rs. 650@0 (d) Rs. 550

10. Total w@y emoluments of the workers of a
factor s. 1534, Average weekly emolument

0 rker is Rs. 118. The number of workers
1e factory is

a) 16 () 14
© 13 (d) 12

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 ) 7
(©) 17 (d 31

12. 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
®) Rs. 41062

(3]

(¢) Rs. 4106%

@ Rs. 4108~

(3]
13. The average of 7 consecutive numbers is 20,
The largest of these numbers is
(a) 24
(b) 23
(c) 22
() 20
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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

(¢) 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 80 years. 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

(h) 1 year

(c) 2 years

(d) 2 years and 6 months

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 person i
same family if the income of one@rson
increased by Rs. 1,20,000 per yea\?

(a) Rs. 12,000 ) Rs. @
() R§b‘ 2000

(¢) Rs. 20.000
[CSAT 2016]

Suppose the averag ticht of 9 persons is
50kg. The avera%lght of the first 5 persons
is 45 kg, whereasMhe average weight of the
last 5 persons is 55 kg. Then the weight of the
5" person will be
(a) 45 kg

(¢) 50 kg

(b) 47.5 kg
@) 52.5 kg
[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 (b) 49

(c) b1 (d) 45 [CSAT 2017]

[CSAT 2016] O

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

(¢) 0.80 inch (d) 0,90 inch
[CSAT 2017]

The average markg MO students are given
to be 40, It was @ later that marks of one
student were ich were misread as 83.
The correctédsTean marks are

(a) 39 (b) 39.7
P

(c) 4 (d) 40.3 [CSAT 2019]

ily has two children along with their
parents. The average of the weights of the
children and their mother is 50 kg, The average
of the weights of the children and their father
is b2 kg. If the weight of the father is 60 kg,
then what is the weight of the mother ?
(a) 48 kg ) 50 kg
(©) 52 kg (d) 54 kg [CSAT 2019]

The average age of a teacher and three students
i8 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 ?
(a) 25 years (b) 30 years
(c) 35 years (d) 45 years

[CSAT 2020]

10. 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.

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

[CSAT 2020]
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Average

17. The average of three numbers p, gand risk. p
is as much more than the average as q is less
than the average. What is the value of r ?

(a) k
(b) k-1
() k+1

(d) % [CSAT 2025]

ANSWER KEY

1. (@ 4, (o) 7. (b) 9. (o 11. (¢ 13. (c¢) 15. (b) 17. (a)
2. (b H, (a) 8 (d 10. (c) 12. (a) 14. (h) 16. (d)
3. (@ 6. (¢
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Sum of score in three tests = 3N 4,

Score in fourth test = N + 20

Total score for 4 tests = 3N + N + 20 =4N + 20
Average score for the first 4 tests

_AN+20 4N +5)
4 4
So, the average score for the first 4 tests =N + 5,
Hence, option (d) is correct.

=N+5

sum of observation

Average = -
no. of observation

=)

Present age of 5 member
=80+ 3 x 5 =95 years
Average age of 5 member 3 years ago

= @ = 16 years
5
According to the question,

D

The average age of 6 member at present is sam
as average age of 5 member 3 years ago.
Thus, sum of 6 member (including ]@Qat
present = 16 X 6 = 96 years Q)

Age of baby = 96 — 95 =1 year Q\
So, the age of baby = 1 year
Hence, option (b) 1s corre%

Monthly income of the@mily

=5 x 10000 = Rs, &édo

Increase in the saldy of one person per month
120000

T

Now, monthly salary of family

= 50,000 + 10,000 = Rs. 60,000

Average salary of family of 5 person

60000

-

3]

= Rs. 10000

= Rs. 12,000

So, the average salary of the family of 5 person
is Rs. 12,000
Hence, option (a) is correct.

6.

According to the question,

Total weight of the 9 people = 50 x 9 =450 kg
Weight of the first five people = 45 x 5 =225 kg
Weight of the last five people =55 x 5 =275 kg
Total weight of the first and the last five people
=225 + 275 = 500 kg

Now, weight of the fifth person

= 500 — 450 = 50 kg \
So, the weight of ({N>"
Hence, option (&N

person = 50 kg.

The avera first five consecutive odd

natural bers will be the exactly middle

numb@ /3" term = 39 (given)

S st five terms are 35, 37, 39, 41, 43.

&e average of 13 consecutive odd natural
umbers = 7" term.

~th
These numbers are 35, 37, 39, 41, 43, 45, 47.
So, mean of all the 13 numbers = 47.
Hence. option (a) is correct.

Let the rainfall on fifth and sixth day be
respectively 4x and 3x inches.

Total rainfall on fifth and sixth day will be 7x.
(4x + 3x)

Total rainfall for first 4 days

=0.4 x 4 = 1.6 inch

Total rainfall in 6 days = 1.6 + 7x

According to the question,

1.6+ 7x -
=0.6
6
, sum of all observations
Average = :
no. of observations
x=0.2

So, the rainfall on the fifth day
=0.2 x4 =0.80 inch
Hence, option (¢) 1s correct.



Percentage

7.1 Fraction values table

Fraction values Percentage values Fraction values Percentage values
1 1 1
= 100% e %
1 00% 11 AV 1"
N4
l 50% l % 81%
2 12 R 3
L 33l L 0‘0 72
3 3 13¢ 13
i N 1
= 0 T=%
3 25% . (.S% =%
1 ! 2
= 20% — 6=%
5 ’ N B 3"
1 % Q) 1 1,
= 165% AQ 5 6%
9
L 142N 1 5154
7 17 17
1 %&‘ 1 5
= — 9% — 5—%
8 o 8 18 9"
1 ) &0 1119 L 529
9 X 9 19 19
1 1
= %, S 9
o 10% = 5%

7.2 Application of fraction values

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

Sol: We know that, 16%% = =

1

-

If we add % of the number to the number itself, it becomes é of itself.

According to the question, % =1470. Hence, the original number = 1260.




Practice Set

Effective percentage change

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
(c) 66% increase

(b) 44% decrease
(d) 756% increase

The length of a rectangle is increased by 10%
and breadth decreased by 10%. Then the area
of the new rectangle 1s

(a) neither decreased nor increased

(b) increased by 1%

(¢) 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 Gi%

(c) increased by 6%%

(d) increased by 6%

<

The price of an article st increased by
10% and then agai y 20%. If the last

increased price be &KQ the ongma] price was

(a) Rs. 30 (b) Rs. 27.5

(¢) Rs. 26.50 (d) Rs. 25

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 1% decrease
in total wages, then the value of x is

(a) 0% (b) 25%

© 20% ) 24—0%
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

(¢c) no change (d) 5% increase

éo (¢) 1% decrease
Q* 10.
C)O

7. 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
1
(b) 25% decrease

(a) 2%% increase

() 2% increase (d) 2% decrease

8. Salary of a person is first increased by 20%,
then it is decreased N%. Percentage change
in his salary is

(a) 4% decrea@
() 8% dec

9. The t osed on an article is decreased by
10% its consumption increases by 10%.
K Lhe percentage change in revenue from

&it.

(a) 10% increase

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

(b) 2% decrease

(d) 11% increase

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) 3313/0 (b) 50%

© 66%% (i Nono of these

Successive change and discount

11. 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% () 25%

12. The cost of an article worth Rs. 100 is increased
by 10% first and again increased by 10%.
The total increase in rupees is
(a) 20 (b) 21
() 110 (d) 121
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210

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 ?

. 2 1
(a) - (b) 3
3 2
© = (d) 3 [CSAT 2011]

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) b

(b) 6

() 7

(d) 8 [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

finds that he has Rs. 3 with him and ha
over to A. In this context, which on
following statements is correct ?

%
(a) Now the money A has justé@gh to buy

the

two tickers,
(b) A still needs Rs. 2 for g the tickets.
(c) After buying the tv@tlckets A will be left

with 50 paise. \Q
() The money AXow 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%.
(c) has increased by 8%.
(d) is exactly the same as the old area.

[CSAT 2014]

éo

that it 1s 80% of the bus fare for two persons, <§

5. Asper agreement with a bank. a businessman
had to refund a loan 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]

6. An automobile oﬁreduced his monthly

petrol consumptio en the prices went up.
The price-cons@%n relationship is as follows:

Price (i K er litre) | 40 | 50 | 60 | 75

( l&nﬂsumptmn 60 | 48 | 40 | 39

he price goes up to Rs. 80 per litre, his
expecte(l consumption (in litres) will be

(b) 28
(d) 24

[CSAT 2015]

7. 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 (b) 10
() 15 @ 16 [CSAT 2015]

8. 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) Overall success rate in below 50%.

(¢) More men cleared the examination than
women,

(d) Both (a) and (b) above are correct.
[CSAT 2015]
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39.

The price (p) of a commodity is first increased
by k%; then decreased by k%; again increased
by k%; and again decreased by k%. If the new
price 18 g, then what is the relation between p
and q ?

(a) p(10" = k** = ¢ x 10°

(b) p(10* —k*»? = g x 10"

@ p(10'—k*=qx 10

() p(0* —k* =g x 10° [CSAT 2025]

&
1. () 6. (a) 11. (d) 16. (d)
2. (@) 7. (b 12. (@) 17. (@
3. (0 8. (o 13. () 18. (b)
4. (b 9. (o 14, () 19. (a)
5. (0 10. (b) 15. () 20. (b)

214

40.

ANSWER KEY

21.
22.
23.
24,
25.

The petrol price shot up by 10% as a result of the
hike in erude oil prices. The price of petrol before
the hike was Rs. 90 per litre. A person travels
2200 km every month and his car gives a mileage
of 16 km per litre. By how many km should he
reduce his travel if he wants to maintain his
expenditure at the previous level ?
(a) 180 km (b) 200 km
(¢) 220 km (d) 240 km

[CSAT 2025]

(b) 26. (d) 31. (a) 36. (d)
(d) 27. (b) 32. (a) 37. (d)
(c) 28. (a) 33. (c) 38. (d)
(©) 29. (a) 34. (a) 39. (a)
(b) 30. (b) 35. (b) 40. (b)
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Let the number of total person be 100

So. the overall change in the area of the garden

According to the question, 9 _
b 1 _H2-100 o - 10%
Male  Female 100
70 30 Since the result is positive, so the area of
Married : 20 10 garden is increased by 12%.
Now, unmarried female = 30 — 10 = 20 Hence, option (b) is correct.
. . . ; :
Raiiood Taction = 20 _ 2 5.  According to the question,
30 3 60% of installments =N8
So, fraction of the females is single = % 100% of iﬂStalb\W? _18x100 _ 44
_ . . 60

Hence, option (d) is correct. So, numbgrX@nstallments are 30.
Let the Arun uses 100 liters of petrol every day Henoe&n (c) is correct.
Petrol uses in 10 days = 10 x 100 = 1000 8 ~
If Arun starts using 25% more every day, then ' ‘% arny 20 |50 |60 | 75 | 80
Petrol uses in one day = 100 x 125% = 125 & -

1000 O @ikl ¥
Now. number of days =—— = 8 days é consumption 60 | 48 | 40 | 32

125 * (in litres)
So, the tank-full petrol lasts = 8 days. Q Monthly
Hence, option (d) is correct. C)O expenditure 2400 | 2400 [2400 |2400 |2400

(in Rs.)

Let total fare of two persons be Re\@
According to the question, Q
80% of Rs. x = Rs. 10 @@
5= JOX100 ol

80 (%
Now, the total mQ&%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.
Hence, option (c) 1s correct.

Let the initial length and breadth is 10 units
each

Initial Final
Length 10 14
Breadth 10 8
Area 100 112

-

i.

Here monthly expenditure is same for each
month i.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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35.

36.

38.

220

P Q R

64 80 100 (Let)

We need to find 100 is what percentage more
than 64.

So. 26,100 =2 x100 = 56.25%.
61 16

Hence. option (b) is correct.

Let the original number is 4.
According to the question,
True result =4 x 4 =16

Mistakenly got result = % =1
Percentage change in the result

]-5 O W
x100 = 93.75%
16

Hence, option (d) is correct.

P Q R
150 100 (Let) 120

According to the question,
P+Q+R=370=3330 = 9 times
So, P =150 x 9 = Rs. 1,350.

Hence, option (d) is correct.

k

O

% higher

Let the team Y's average run rate =
Team Y's score in 18 overs = 18k
Team Y's score in 12 overs wit
run rate = 12 x 1.5 k = 18k.

Here we can have the m i@ values of k.
So, score of team X cannole determined
Hence, option (d) is ¢ t.

39.

40.

oQ\\

According to the question,
k

2 2
el - -
100 100

P

Togr 100+ k)*(100-k)* = ¢

) g.<
1fﬁao4 _k%)? =q

Hence, option (a) is correct.
To maintain the same expenditure the person

has to reduce % of his travel

ie., ﬁ x 2200 = 200 lk;:l

Hence, option (b@rrect‘



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 DI

Profit : If selling price is greater than cost price, then profit occurs. O )

Loss : If cost price is greater than selling price, then loss occurs. O\/

Marked price / List price / MRP : The price which is printed on gn as#icle is known as Marked price /
List price or MRP of the article. %

Discount : Discount means the concession given to the cust@r on (MRP) marked price. (Discount is
always given on marked price)

Note :
Profit or loss is always calculated with respect to cosf@‘ (If we calculate profit or loss on selling price, it
will be a mistake. However, sometimes questions gré€ased on this concept also).

Mathematical Interpretation of Profit or Loss ; IQ/ sell an article at a profit of 10%, means we are selling
the article at 110% of our cost price. O

Similarly, if we are selling on article at\ % Toss, means we are selling our article at 90% of cost price.

8.1 Based on CP and SP @
°

1. If the cost price is Rs&and profit percent is 20%. Find out the selling price.

Sol: Profit = 20% of RQG% = 22;30 =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%.

15%x 80

Sol: Loss = 15% of Rs. 80 = =Rs. 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 = %x 100 = Rs. 64.
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Practice Set

Based on CP and SP

o

=]

=1

A man wanted to sell an article with 20% profit,
but he actually sold at 20% loss for Rs. 480. At
what price he wanted to sell it to earn the
profit ?

(a) Rs. 720
(¢c) Rs. 600

(b) Rs. 840
(d) Rs. 750

By selling an article for Rs. 240, a man incurs
aloss of 10%. At what price should he sell it, so

that he makes a profit of 20% ?
(a) Rs. 264 (b) Rs. 288
(¢) Rs. 300 (d) Rs. 320

By selling an article for Rs. 72, there is a loss
of 10%. In order to gain 5%, its selling price
should be

(a) Rs. 87 (b) Rs. 85

(¢) Rs. 80 (d) Rs. 84

A man buys a cycle for Rs. 1400 and se

a loss of 15%. What is the selling prlﬂé
cycle ?

(a) Rs. 1202 (b) Rs. 11%

(¢) Rs. 1160 (d) Rs.

The ratio of cost price an mg price is 5 : 4,

the loss percent is @
(a) 20% \ ) 25%
(¢) 40% Q

(d) 50%
If an article is sold for Rs. 178 at a loss of 11%,
what should be its selling price in order to earn
a profit of 11% ?
(a) Rs. 222,50
(¢c) Rs. 435

(b) Rs. 267
(d) Rs. 222
By selling a table for Rs. 350 instead of

Rs. 400, loss percent increases by 5%. The cost
price of table is

(a) Rs. 1050
(b) Rs. 417.50
(¢) Rs. 435
(d) Rs. 1000

10.

11.

éo

1-

13.

14.

_ : .. 8 . :
If selling price of an article is 5 times 1ts cost

L4

price, the profit percent on it is
(a) 120% D) 160%
() 40% (d) 60%

On selling an article for Rs, 651, there is a loss
of 7%. The cost price of that article is

(a) Rs. 744 \Cb) Rs. 761
(¢) Rs. 793 (d) Rs. 700
The ratlo YP and SP of an article is

the gain percent ?
(a) 5"/ (b) 5.5%

() 6.25%

(C)é

ling an article for Rs. 76, there is a profit
of 52%. Ifit is sold for Rs. 75, the profit percent
will be
(a) 44
() 48

(b) 46
(d) 50

. The ratio of the cost price and selling price of

an article is 5 : 6. What is the percentage of
profit ?

(a) 20%

(b) 15%

(c) 12.5%

(d) 10%

Oranges are bought at 7 for Rs. 3. At what rate
per hundred must they be sold to gain 33% ?
(a) Rs. 56

(b) Rs. 60

(¢) Rs. b8

(d) Rs. 57

On selling an article for Rs. 105 a trader loses
9%. To gain 30% he should sell the article at
(a) Rs. 126

(b) Rs. 144

(¢) Rs. 150

() Rs. 139
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37.

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%

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%

232

Gt iR O D

39.

ANSWER KEY

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

N\,
A
S

(©) & (b)

(a) 6. (d) 11, (d) 16. (a) 214 31, (D) 36. (b)
(d) 7. () 12. (a) 17. (b) 22.,@ 27. (d) 32. (a) 37. ()
(d) 8. (@ 13. () 18. (d) 23, 28. (b) 33. (¢ 38. (a)
(h) 9. () 14. (¢) 19. (b) @(d) 29. (a) 34. (d) 39, (d)
(a) 10. (a) 15. (h) 20, (a) é H. (a) 30. (© 35. (¢
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Hints and Solutions
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We know that. if the SP of two articles is the
same, on the first article there is a gain of x%
while on the second itis a loss of x%. So, overall

2
there is a loss of | — |%
100

,  (10%
So, the overall loss =| — [%=1%
100

So, he suffers a loss of 1%.
Hence. option (¢) 1s correct.

Marked price : Cost price =110:90=11:9
Marked price = Rs. 770

11x = 770, then x = 70

Cost price of toy = 9x =9 x 70 = Rs. 630

So, the cost price of a toy is Rs. 630.

Hence, option (c) 1s correct.

Selling price at which Gopal sold cell pho

= 100x + 10% of 100x = 110x O
Cost price of cell for Ram will be 1%
Selling price of the cell phone b

=110x —10% of 110x = 99«

Profit percent for Gopal %(b

_100x —99x <

100
100x KQ

(he get a profit of x Fupees on cost price of 100x)
=1%
Hence, option (¢) is correct.
CP of the article
= average of (20, 40)
20+40

0y

= Rs. 30.

So, the original cost of the article = Rs. 30.
Hence, option (c) 1s correct.

According to the question,
80% of CP of car = 3,00,000

300000
8

So, 100% of CP of car = x 100 = 375000,

So, he spent to buy the car = 3,75,000
Hence, option (d) is correct.

Using both the statements together, we can say,
p=17. g=16 and r =\;T.
Hence, option (c@rrect‘

O

<O

&

Let the cost price of cell phone be 100x rupees s




Time, Speed and

Distance

We all know, Speed = M
Time
x km/h :5—xmfs and y m/s =18—ykma’h \
18 5 O .
EXAMPLES %O
1. How many seconds does Aditya take to cover a distance of 4, if he runs at a speed of 20 km/h ?

5 50 ; ' 9
Sol: Speed =20 km/h =| 20 x 3 m/s = T m/s. So, time takﬁ-{@over 400 m =| 400x = 8 =72 seconds.

2. A cychist covers a distance of 750 m in 2 minutes 3@'%01&(13. What is the speed in km/h of the cyclist ?
Sol: Time = 2 minutes 30 seconds = 150 seconds. S&% = % m/s =bmls =5x g km/h =18 km/h.
5 5

3. A man in a train notices that he can cm telephone posts in one minute. If they are known to be
50 metres apart, then at what speed iNde train travelling ?

Sol: We know that, for n poles (n — 1) rvals will be required.
So, total distance covered by tBONRain in 1 minute = 20 x 50 = 1000 meter = 1 km
Train covers 1 km in 1 mi@@so m 60 minutes the train goes 60 km. So, speed of the train =60 km/h.

<&
&5%0@ distance

Total time

9.1 Averagespe

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 ?

50 km 30 km 20 km
Sol: | | | |

925 km/h 5km/h  10km/h

30

: 50 ;
Time taken to cover 50 km = 3R =2 hours and time taken to cover 30 km =% =6 hours

25
. 20
Time taken to cover 20 km = — =2 hours

Total distance covered = 50 + 30 + 20 = 100 km and total time taken =2 + 6 + 2 = 10 hours

Total distance 100

- = =10 km/h.
Total time 10

Hence, average speed =
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Previous Year Solved Questions

o

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

Mr. Kumar drives to work at an average speed
of 48 km/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) 5:8

(1) 1:2 [CSAT 2011]

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

A thief running at 8 km/hr is chased by a
policeman who speed is 10 km/hr. If the thief
18 100 m ahead of the policeman, then the time
required for the policemen to catch the thief
will be

(a) 2 minutes
(b) 3 minutes
(¢) 4 minutes

OOQ\\

(d) 6 minutes T 2013]
A person can walk a certain dig » and drive
back in six hours. He can alk both ways

in 10 hours. How much e will he take to

drive both ways ?

(a) Two hours ?

(b) Two and a halfhours
(¢) 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. If he walks at a speed of 6 km/hr, then
he reaches the factory 7 minutes early the
distance of the factory from his house is

(a) 3 km

(b) 4 km

(¢) 5km

(d) 6 km [CSAT 2014]

O&(c) 5:3 (d) 5:

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

() 11:10 am \

(d) 11:20 am O ’

e, B starts 45 meters ahead

In a 500 met
of A, bué. 1%1113 the race while B is still

[CSAT 2014]

35 me ehind. What is the ratio of the
speed to B assuming that both start at the

83 @ime ?
f$25 1 21 (b) 25 : 20
[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
(¢) 50 km/hr () 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

() 4 (d) 7 [CSAT 2016]

10. 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

© 5 @ 8 [CSAT 2016]
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Hints and Solutions

1. Distance covered by a busin 4 hours =160 km. 5. Let the distance = x km

Distance covered by a bus in 1 hour According to the question,
~169 _ 40 km 80 %, T
4 5 60 6 60
Further, distance covered by a train in 5 hours r x 10 1
=320 km 5 6 60 6
Distance covered by a train in 1 hour v 1
=320 _ 64 xm 306 N
) x=5km
So, the required ratio Hence, option @Ngeorrect.
_40_5_ 58
64 8 6. 50 km/h <«— 30 km/h
Hence, option (b) is correct. “} A‘Q/ 9 ]|3
I I 1
2. Time taken to cover 60% of the distance is @L 160 km —————»

10 minutes more than to cover that of 40%. & g 5 i
’ &bu pose the cars meet at point C after ‘t” hours,

MAC = 50t and BC = 30t
50t + 301 = 160

So, the time required to cover 20% of distance

is 10 minutes. EO

Thus, time required to cover 100% of distang

160 _ .
:%x]ﬂO:i’)O minutes OQ i=¥ =2 HbuEe
50 C) 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. @Q 7. 'Total distance = 500 m
3. If we consider the dif€enp®nce of speeds, D?stance covered by A= 500 m
policeman is 2 km/h legghng speed and he can Distance covered by B = 500 — 45 — 35
catch the thief atéc{ﬁm ahead by =500 — 80 = 420
100m _ 100 %60 =3 minutes distance of A
2km/h 10002 o Speed of A _ time
Hence, option (b) is correct. Speed of B M
time
4, 2-way walk = 10 hours 500 time 500 25 5
1-way walk = 5 hours T Gime 490 420 Bl e
1-way walk + 1 way drive = 6 hours Hence, option (a) is correct.

1 way drive =6 — 5 =1 hour
So, 2-way drive take 2 hours
Hence. option (a) is correct.
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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 thNengt-h of the train).

When a train passes a Platform / Bridge / Tunnel, train covers a dista@ hich is equal to it's own
length + the length of the Platform.

EXAMPLES @@

A train 100 m long is running at the speed of 30 kn&@ud the time taken by it to pass a man
standing near the railway line. &

=4 =
Speed of the train = [30 X %J m/s = [2?')] m/s \:O
Distance travelled in passing the standin; =100 m

Hence, required time taken = (12L50 =§D?x %) = 12 seconds.

A train is running at a spee 32 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 =| 13 QJ m/s = (EJ m/s
18 3

Distance covered il passing the railway bridge = (110 + 165) m = 275 m
15 .1

Hence, (275 x%] = > = 75 seconds.

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

Speed of the train relative to man = (68 — 8) km/h = (6(} X %] m/s = (%J m/s

Time taken by the train to cross the man

=Time taken by it to cover 150 m at (0—30) m/s = (150 x %] seconds =9 seconds.
5
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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’ \,

Let the speed of the stream (current) =‘S’, O\/O

So, D=B+S (1) %
U=B-S . (2) Q)Q,

Solving equations (1) and (2), we get

B:DH"' and S=E &

2 2 O

1. A man can row upstream at 7 km/h a
the rate of current.

ol Kmbetn obll water = %(10 +7 = 8.5 km/h

Rate of current = %(10 —@m!h =1.5km/h
2. A man takes 3 hg, rﬁ minutes to row a boat 15 km downstream of a river and 2 hours 30 minutes
to cover a distanc®of 5 km upstream. Find the speed of the river current in km/h.

Sol: Rate downstream = E km/h = (ISx%J km/h =4 km/h

3
3—
4

Rete upetioam = il kvl = (5@ foriifh =9 kel
2_
“3

Speed of the river current = 4‘—;2 km/h =1 km/h.
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Practice Set

o

260

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

(@) 3 () 5

() 8 (M 9

A man can row upstream at 8 km/h and
downstream at 13 km/h. The speed of the
stream is
(a) 2.5 km/h
(¢) 5 km/h

(b) 4.2 km/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
(@) 3 (b) 1

© 11

5 (d) 2

distance upstream, it takes 4 ho
the speed of the boat in still wa

(a) 4 km/h
(¢) 8 km/h

A boatman goes 2 k ainst the current of
the stream in 1 nd goes 1 km along the
current in 10 minu¥es. How long will it take to
go b km in stationary water ?

(a) 40 minutes (b) 1 hour

(¢) 1hr 15 min (d) 1 hr 30 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
() 1:3

b 2:1
() 3:1

=1

A man takes twice as long to row a distance
against the stream as to row 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 (h) 3:1

() 3:2 (d) 4:3

A boat running upstream takes 8 hours
48 minutes to cover a Qrt-ain distance, while it
takes 4 hours togmwer the same distance
running [lown&m‘ What is the ratio
between the ‘:1 of the boat and speed of the
water cur e%espectively ?

I

-3

&(d) None of these

A boat running downstream covers a tﬁe

10.

11.

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 km/h (b) 9 km/h

(¢) 13 km/h (d) 21 km/h

A man’s speed with the current is 15 km/h and
the speed of the current is 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 km/h

[f a man rows at the rate of 5 km/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 km/h (b) 6 km/h

(¢) 6.5 km/h (d) 8.5 km/h

A boat can travel with a speed of 13 km/h in
still water. If the speed of the stream is 4 km/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



Previous Year Solved Question

Sol:

262

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
) 2:1
() 1:3
@3:1 [CSAT 2020]

Let the speed of the boat in still water is x km/h
And the speed of the stream is y km/h.
Downstream = (x + y) km/h

Upstream = (x —y) km/h

Ratio of time downstream : upstream =1 : 2
Ratio of speed downstream : upstream =2 : 1
x+y -y =2:1

x+y=2x—2y

x =3y

Speed of the boat in still water : Speed oNs#ream
=3:1 N

So, ratio of the speed in still w@Qa the speed
of current is 3 : 1. (b

Hence, option (d) is cor%(%

«@

<

?;=T QQ\\




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.,

EXAMPLES O\
1. Adoesaworkin 10 days and B does the same work in 15 days. In h ny days they together will

do the same work ?

Sol: A=10days ~_3 @@

30
B=15days — 2 &O
Total work = LCM of (3, 2) = 30 units &
Ais doing % =3 units in 1 day < éo

Bis doing 3—9 =2 units in 1 day OQ*

15
Together they are doing =3 + 2 =5 uth in 1 day.

Hence. time taken by them to @ﬁ\em the total work. working together = 3—_0 =6 days.
0

2.  Worker A can complete a%{b of work in 8 hours and B in 10 hours. In how many hours both of them
working together will C@lp eteit ?

Sol: A=8hours-_5 QQ
X
B =10 hours — 4
Total work = LCM of (8, 10) = 40 units

40
Ais doing e 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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33. A, B and C can do a piece of work in 11 days,

34.

35.

20 days and 55 days respectively, working
alone. How soon can the work be done if A is
assisted by B and C on alternate days ?

(a) 7 days (b) 8 days

(c) 9 days (d) 10 days

10 men can complete a piece of work in 15 days
and 15 women can complete the same work
in12 days. If all the 10 men and 15 women
work together, in how many days will the work
get completed ?

@ 6 ) 613
& 6% @ 7%

If 5 men or 8 women can do a piece of work in
12 days, how many days will be taken by
2 men and 4 women to do the same work ?

(a) 15 days (h) 13% days

(c) 13% days (d) 10 days

282

ol =

&

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

36.

ANSWER KEY

21.
22.
23.
24,

95

6 men or 12 women can do a piece of work
in 20 days. In how many days can 8 men and
16 women do twice as big as this work ?

(a) 2 days (b) 5 days

(c) 15 days (d) 10 days

. 3 men or 5 women can do a work in 12 days.

How long will 6 men and 5 women take to finish
the work ?

(a) 20 days
(c) 4 days

(b) 10 days
(d) 15 days

(c) 26. (b) 31. (d) 36. (¢
(b) 27. () 32. (b) 37. ()
(h) 28. (a) 33. (b)
(b) 29. (a) 34. (¢)

. (b 30. (a) 35. (¢)



Hints and Solutions

Let the remaining food will last of ‘x" days.
Equating the quantity of food both sides, we get
1000 x 30 = 1000 x 10 + 2000 x x

1000 x 20 = 2000 x x

x =10 days

Hence, option (d) 1s correct.

Let the work be x

The efficiency of Ram and Shyam be R and S
Ram and Shyam can complete the whole work

= 4><£ =E‘»><E days
6 3
Remaining work after 4 days

=(R+S)><%=S><8

R:S=2:1
Ram can complete the whole work

3><E

So, Ram takes to complete the ent{@jg)alone
in 10 days. Q

days.

Hence, option (c) 1s correct.

W can do 25% of a work
So, W can do the comé@e work in 120 days.

X can do ith of e work in 10 days.

So, X can do the complete work in 40 days.
Y can do 40% of the work in 40 days.
So. Y can do 100% of the work in 100 days.

7 can do _lg'r(l of the work in 13 days.

So, Z can do the complete work in 39 days.

Thus, it is clear from the results that Z will
complete the work first.

Hence, option (d) is correct.

éo

23 =10 days OQ* 6.

=1

Let the work done by Q in 1 day = x units.
So, the work done by P in 1 day = 3x units.

Work done by R in 1 day =¥ = X units.
So, the ratio of earnings=P=3x:Q=x:R=x
=3:1:1

Hence, option (a) is correct.

Initial units of work =\8‘unit.s.

Out of which, 7 un re completed in 21 days.

So, the numl@\( days that man takes in
: : 21

complet & unit of work =— =3 days

Vi
Now, @)unt of new work

#{J% of =8+ 4 = 12 units
VOrk remaining = 12 — 7 = 5 units

«So, the time taken by the man to complete the

rest of the work =5 x 3 = 15 days
Hence, option (d) is correct.

Since, the comparative efficiencies of man and
women are not known, we cannot determine
the time taken by 12 men and 24 women to
complete the given work.,

So, the data is inadequate to draw any conclusion.,
Hence, option (d) is correct.

A, B, C work independently on alternate days.
A. B, C working independently can do a piece
of work in 8, 16, and 12 days respectively.
Let the total amount of work be LCM (8, 16,
12) = 48 units

So, Efficiency of A

488 =6 units/day

Efficiency of B = f—f = 3 units/day

D

Efficiency of C = % = 4 units/day
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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
of 9 units

=3 cycles with a remainder

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.

We know that, efficiency is inversel i'

OOQ 1.

proportional to time.
Ratio of time 6 : 5
Ratio of efficiency 5 : 6
A N

S

=i

- L_90% e

é @

Hence, option (¢) ~&rrect.

X=6hours._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, ..

So, in this manner work done in 6 hours
=21 units

Now rest work = 24 — 21 = 3 units

10.

To minimise time, X has to do this 3 units work.
X can do 3 unit work in i hours

Le., 45 minutes.

So, total time required = 6 hours 45 minutes.
Hence, option (c) is correct.

For set (X): 70% in 14 minutes, so 100% in 20
minutes,

Similarly, we can have the following results:
X — 20 pipes — 20 minutes

Y — 10 pipes — 16 minutes

7 — 16 pipes — 40 mj{utes

(leak) i

Since, half of @s of set X are closed so
they will ta b le time i.e., 40 minutes.

Similarly, or%la]fof the pipes of set Yare open
80 the@(ake double the time i.e., 32 minutes.

AH@:%._ of the set (Z) are open so they will take
utes to empty the tank.

If all of them are working together, the
complete tank would be filled in 32 minutes
and half the tank would be filled in 16 minutes.

Hence, option (d) is correct.

X=18days~_8
Y:Mdays%l‘u
Z =16 days 9

Work done by Y in 8% days = %x 6=52

Remaining work = 144 — 52 = 92,
Remaining work will be done by all of them
g2
together =—=4 days.
a 23 ‘

Hence, option (b) is correct.



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 O\

Two pipes A and B can fill a tank in 36 hours and 45 hours resl)ecti\a'@\Pf both the pipes are opened
simultaneously, how much time will be taken to fill the tank ? g

A=36h 5
ours>180 @@
4

B =45 hours &O
Total work = LCM of (36, 45) = 180 units &

A is doing 1;3—0 =5 units in 1 hour and B is doi 450 =4 units in 1 hour

[

Together they are doing = 5 +4 = 9 units i 4\hour.

Hence, time taken by them to comple@ total work, working together = % = 20 hours.

in 20 hours. If all the three pi erate simultaneously, in how much time will the tank be filled ?
A=10hours _g %(b
B =12 hours —> )

&

C =20 hours —SQ
(Leak)

Total work = LCM of (10, 12. 20) = 60 units

Two pipes can fill a tank in 10 @gg{ld 12 hours respectively while a third pipe empties the full tank

A is doing % =6 units in 1 hour and B is doing % =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 = 3 = 7.5 hours.
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Permutations and

Combinations

14.1 Basic Counting Principle

And —» X \

Or

Sol:

Sol:

Sol:

-+ :
Y
EXAMPLES %

If a coin 1s tossed and a dice is thrown. Find out total numbéﬂl the possible outcomes ?

Total possible outcomes are given as following : O

Dice 1 2 3 4 5 6}6 ang  Dice ,% }
Com H H HHH H ComT TTT
Total 6 +6 =12

Coin ‘and’ Dice Q*

2x6=12 C)O

Here ‘and” means product.

A Mock Test contains 2 sectior@h 3 and 4 questions respectively. In how many ways can a student
select one question from eac}b Y-tions ?

SectionA | a; a, a4 %

SectionB | by b, f:;@‘ég

Possible selectim@uestions
(a;by). (@ by). (@bs), (a;by) =4
(ash)). (ayby), (asbs), (ayhy) =4
(ag b)). (azby), (asby), (azb,) =4
Total ways to select questions =4 +4+4=12=(3x 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, [Ty [T,
Bhopal |T, | T, | T, | T, | T5 | T,

For onward journey man has 6 choices and for downward journey he has 5 choices.

So, total number of ways =6 x 5 = 30.
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(a)
(d)
(d)
(c)
(c)
(b)
(a)
(d)
(a)

10.
11.

12

13.
14,
15.
16.
17.

18.

(d)
(©
(a)
()
(©
(©
()
(©
(d)

ANSWER KEY

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

(b)
(b)
(d)
(©
(©
)
(@
(@)
©

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

45.

(b) 46.
(b) 47.
(c) 48.
(b) 49.
(b) 50.
(a) 51.
(b) 52.
(D) 53.
(b) 54.

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

(a)
(d)
(a)

(a) O 3.

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

(b)
()
()
(©)
(b)
(©)
(d)
(a)
()

64. (d)
65. (b)
66. (a)



Hints and Solutions

o

6.

=1

There can be many ways.

One of the possible way is the exchange of S
and A (CSAT — CAST) and after that C and A
(CAST — ACST).

Hence, option (a) is correct.

2 = 1024 unique sequences are possible.
Hence, option (d) is correct.

For one pair of black shoes, we require one left
black and one right black. Consider the worst
case situation:

7LB + 5LB + 5RW + 1RB or

7RB + 5LW + 5RW + 1L.B = 18 shoes.

Hence, option (d) 1s correct.
For one pair of correct shoes, one of the possible
combinations is 7LB + 5LW + 1R(B or W) = 13.

13 shoes.
Hence, option (c) is correct.

OOQ\\
Q\QJ

p P, P, P P
L 4 4 L4 4
8 X 8 Xx 8Xx 8 x 8 =8

Hence. option (¢) 1s correct.
He can solve 4 questions%n section 1 and 2

question from section &r 3 and 3 or 2 and 4
questions from efg@tion respectively

A | B AlB
a bl 2 |4
ay b2 a2 %3
ay | by 4|2
ay, | by

a | by

=00, % °C, +°C, % %C, +°C, x"C,
=10x5+10x10+5x10=50+ 100+ 50 = 200.
Hence, option (b) is correct.

Only two values are possible 2'% = 4° = 4096
and 3® = 6561.

Hence, option (a) is correct.

O

Some other cases are also possible with at least E

8. 6/=1x2x3x4x5x6=720=8x9x10.
Thus, P! =7 x 8 x 9 x 10 = 10!
So, P =10, thus sum of digitsof P=1+0=1.
Hence, option (d) is correct.

9. Use the property "C,="C, _,to see that the two
values would be equal at n = 11.

Since, 11C5 = 1C;.

Hence, option (a) is 0}1‘330’[..
10. Total number o&shakes for n persons

Accorw the question,
_@_n(n ~— 28 (given)

GOing through options, we get n = 8.
&Hence, option (d) is correct.

1. Total number of handshakes for n persons

Z nin-1)

According to the question,

n = 10, so required number of handshakes

~10x(10-1) 10x9
2 2

Hence, option (¢) 1s correct.

=45.

12. Let the number of boys be B, then
Bc,=36 > B=9.
Let the number of girls be G, then
S0, E66 G
Therefore, total number of students in the class
=12+ 9=21.
Hence, total number of matches = 2'C, = 210.
Hence, number of matches between one boy
and one girl = 210 — (36 + 66) = 108,
Hence, option (a) is correct.

13. Going through options, for option (a), we get 12
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.

315



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
() 15

(b) 9

(1) 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 %
taken as the member. In how many (1iﬂ'e§t
ways can the committee be constitute@

(a) 11 (b) 12
(@) 14 @@%&T 2003]

() 13

In a question of a test pa here are five
items each under Listénd List-B. The
examinees are reQuire@to match each item
under List-A with ifsgdresponding correct item
under List-B. Fu&er, it is given that

1. noexaminee has given the correct answer.
2. answers of no two examinees are identical.
Which is the maximum number of examinees
who took this test ?
(a) 24

(c) 119

(b) 26

() 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°
() 9*

@ 3°-3 [CSAT 2004]

6.

=1

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 () 240

(c) 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 beggeduired if each ticket is

issued for a Dne{/ ourney ?

(a) 14 O (b) 48

© 9% O (d) 108  [CSAT 2005]
2 me 1 woman board a bus in which 5

sema e vacant. One of these five seats is
sdCed for ladies. A women may or may not
sit 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) 60 [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

(c) H4

(b) 36

(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 ‘I’
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

(c) 8

(b) 7
(d) Not possible
[CSAT 2005]
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(c)
(d)
(c)
(b)
(d)
(d)
(b)
(d)
(a)

10.
11.

12

13.
14,
15.
16.
17.

18.

()
(d)
(b)
(d)
(©)
(a)
(©)
()
(b)

(c)

. (o)
. (0)

22. (b)

3. (©
. (b
5. (c)
5. (d)
. (a)

ANSWER KEY

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

(@]
(b)
(a)
(@
(©
(@
()
(@
(b)

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

45.

(d) 46.
(d) 47.
(d) 48.
(c) 49,
(D) 50.
(a) h1.
(c) 52,
(b) 53.
(c) 54.

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

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

0‘3.

(b)
()
()
(©)
(d)
(a)
(d)
(b)
(b)

. (0
5. ()
. (0
. (@)
()]
9. (¢
. (D)
. (@)



Hints and Solutions

1o

1. Number of ways of arranging three colours
3x 2!

taken 1 at a time =°P; = T 8.
2. Number of ways of arranging three colours
. . 3 3!
taken 2 at a time =°P, = T 6.

3. Number of ways of arranging three colours
taken 3 at a time = °P3 = 6.

So, maximum number of codes = number of

ways of arranging these flags =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

H

Since A can’t go with B, it will m
four males in four ways AD, A . AH. Since
there 1s no restriction wj pMnale C and E,
they may combine with 5 wles in 5 different
ways each.

So. total number ‘&ays =4+b+5=14
Hence, option (d) is correct.

eam with

Since, answers of no. two examinees are
identical, so first item in 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
=5x4x3x2x1=120

Now, in this arrangement there is one such
arrangement, which is the correct answer.
So, maximum number of examinees = no. of
ways of arrangement of items =120 -1=119
Hence, option (c) 1s correct.

First letter can be dropped into any of the
3 boxes, It can be done in 3 ways.

Similarly, second let.tem‘an also be dropped into
any of the 3 boxe 3 ways and so on.

So, total numlb\zflways =3x3x3x% .. upto
9 times = 3

Hence, qftio™D) is correct.

5. Total %ber of ways of arrangement for six

D s=6!

«;,e us take Ajit and Mukerjee as one entity.
: o

0, 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 2I)
=6 x5! — (5! x 2
=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

=15 x4 =60

So, total new tickets = 60 + 48 = 108

Hence, option (d) is correct.
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Similarly, for the third and fourth stripes, they  71. All the possible values are given below :
cannot be the same colour as the stripe before 1234
them, so there are 2 options for each of them. 1243
So. the total number of different ways to design 1 g 2 ;
the flagis 3 x 2 x 2 =24, }433
Hence, option (¢) is correct. +1 432

70. There are five tasks that need to be assigned
to five persons. Here two cases are possible. Hence, option (a) is correct.

Case 1: Task-2 is assigned to R.
Case 2: Task-2 is assigned to S.

Tasks Case 1 Case 2
1 Sij.So,fz ROJE'T.So,z \
possible ways possible ways O .
2 R S \/
3 3 possible ways | 3 possible ways %O
4 2 possible ways | 2 possible ways @
5 1 possible way 1 possible way @
In case 1, total number of possible ways &O
=2x1x3x2x1=12ways. &

In case 2, total number of possible ways O
=2x1x3x2x1=12ways. é

So, the assignment can be done in 12 + 12 *
=24 ways. C)OQ
Hence, option (d) is correct.

&

@‘&Q
«@Q

<
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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) = ) O
~ P
Here, n(S) is sample space and n(E) is the required outcome. %

&

1. If a fair coin is tossed. Find the probability of getting &Q ?

EXAMPLES

Sol. Required probability = %

2. What will be the sample space in case 0 [@omh (i1) 3 coins, (iii) 2 dice ?
Sol. Total outcomes of n coins = 2" and tot mes of n dice = 6",
(i) Sample space in case of 2 coins = 4 te., (H H), (H, T, (T, H) and (T, T).
(i) Sample space in case of 3 001§ 3 =8 i,

1-HHH
2>oHHT
3-HTH

45 HTT &QQ

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), ., T), (T, H) and (T, T)
(1) Probability of getting at least 1 head :%
(i) Probability of getting at most 2 tails = 1.

W | b
bo |

(ii1) Probability of getting exactly 1 head =

345



Additional Questions from Other Competitive Exams

1o

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
@ 3 b) 57

I -
© 105 10. @ 20

A fair die was thrown three times and the

outcome was repeatedly six. If the die is thrown

again what is the probability of getting six ?
1

216

1
(a) oy (b)

1
1296

(c) (@1

Two students are solving the same problem

independently. If the probability that the first
one solves the problem is 4 and the probab@\

5
that the second solves the problem is {.Jvhat

is the probability that at least@glof them
solves the problem ? @

17

(a) > (b)
2l 1\ ? 24
© 35 {< D 55

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

(h) 0

1
(c) 3

o =

(d

w

6.

@) 7
O&

-

i.

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 b 75

1 1
© 35 N ==

A multiple chga
with 4 answg ices. Every question has only
wer. The probability of getting

one corrget aws .
all a-@( correct by independent random
guesgeMor each one is

® |7

3 *in
(©) 1 (D) [ZJ

am has 4 questions, each

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 W

1 1
© 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 y 2
© 1o @ 75
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Data Interpretation

Pie-charts (a) 6 (b) 7.5
For a pie chart, the central angle is 360° that () 9 (d) 4.5
represents 100% of the value.

3. If the production of wheat is 6 times that of
Hence, we have following table : : ~

barley, then what g™e *atio between the yield
360° = 100% 3.6°= 1% 18° = 5% per acre of wheaX a barley ?
9 . 2] 9 -
180°=50% | 36°=10% | 54°=16% v 4 (z)z'l
90°=25% | 72°=20% | 108°=30% © 12‘% dz:3
°=12.5% | 144° = 40% 4. If the@f per acre of rice was 50% more than
barley, then the production of barley is
t percent of that of rice ?
Pie-chart i
| ‘ O @ 30% () 331%
Directions (1 to 5) : The pie-chart provided below 3
gives the distribution of land (in a village) und (©) 35% (1) 36%
various food crops. Study the pie-chart carefuﬂ@
answer the questions that follow. C) 5. If the total area goes up by 5%, and the area
under wheat production goes up by 12%, then

what will be the angle for wheat in the new
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
(¢) 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.

UAYATA

—— Percent in age clasg ———»
Which one of them indicates the declining
population ?
(a) A (h) B
) C (@ 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.

=13 Qﬁ
L

[
L

b
i

Population (billions)
et [=+]

red— N N 1 1 OQ*

0AD200 400 600 800 1000 1200 1400 1800 2000
Year

Which curve indicates the exp@lal growth?

(a) A V00
(c) C @ [CSAT 2011]

Directions for the fi lqging 2 (two) items :
The following pie-ch&ts show the break-up of
disease categories recorded in the patients from two
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.

:::"t]ler! R A R >
= e =t Diabetes
===z 20% =p= 249
| | ___5?”
sesity W& HighBP
989 / 19%
f | ™
isea, . b
2904 | T Heart disease]]
'l :”/'I |_.||||3|0?‘:|||::y
. | = |ENEEENEED
I - LT
Distribution of diseases Distribution of diseases
in Town-A in Town-B

366

3.

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 theS\graphs ?

(a) There are@ be persons with more
than one djisd\as1n Town A,

(b) There ape ly to be persons with more
than pne«isease in Town B,

(c) Tlére likely to be persons with more

Qa one disease in both Towns A and B.
& 0 inference can be drawn.

A [CSAT 2011]

P

Consider the following Velocity-Time graph.
It shows two trains starting simultaneously on
parallel tracks.

F 3

Velocity
2
%

.
L

0 Time Ly
With reference to the above graph, which one
of the following statements is not 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
ti.

(d) Both trains travel the same distance in time
to units.

[CSAT 2011]
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Number Series

CONCEPT :

Find the difference between consecutive terms and try to observe the pattern among them,

Types of series : \
1. Addition, Subtraction 0 )
2. Multiplication, Division O\’

3.  Special series %

4.  Alternate series @@

5.

Miscellaneous series '@

Addition, Subtraction
1. 21, 24, 32, 45, 63,

Sol: 21, 24, 32
I A A

+3 +8
2. Find the missing term in the @ series: 2, 8, 14, 24, 34, 48,

Sol:2, 8 14 24,& 8, @
[ 4 4 .

+6 +6 +10 +14 +14
g&
Multiplication, Div
3. 15, 30, 60, 120, 240,

Sol:15, 30, 60, 120, 240,
I 4 4 4 A

x2 x2 x2 x2 x2
4. 3,618 72
Sol:3, 6 18 T2 @
I H H H
=2 =3 x4 =5
5. 240, ., 120, 40, 10, 2

Sol: 240, 120, 40, 10, 2
I 4 H 4 )

x1 x1/2 x1/3 x1/4 x1/56
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Number Series

38. 2, 12, 36, 80, 150, Directions: In the following number series, a wrong
(a) 194 M) 210 term is given. Find out that wrong term.
(c) 252 (d) 285 42. 3, 4,9, 22.5, 67.5, 202.5, 810
39. 0,7 26, _ 124, 215 (a) 4 (b) 9
(a) 51 (b) 37 () 22.5 (d) 67.5
(¢) 63 (d) 16 43. 108, 54, 36, 18, 9, 6, 4
40. 24, 30, 33, 39, 51, ___ (a) b4 (b) 36
(a) 57 (b) 69 ) 18 (d) 9
(c) 54 (d) 81 44. 3, 7.5, 15, 37.5, 75, 167.5, 375
41. 1, 11, 21, 1211, 111221, _ (a) 167.5 (b) 75
(a) 312211 (b) 1112221 ) 37.5 (d) 15
(¢) 1112222 (d) 1112131 \

ANSWER KEY

1. () (©) 13. (d) 19. (© 25. (a) 31. (a) 37. (0 43. (d)
2. (D 8. (o 14. (b) 20. (o) 26. (d) 32. (a) 38. (o) 44. (a)
3. (a) 9. (b 15. (¢) 21. (a) 27. (b) 33. (c) 39. (o)
4. (b) 10. (b) 16. (c) 22. (d) 28. (c) 34. (d) 40. (a)
5. (a) 11. (c) 17. (b) 23. (© 29. (d) 35. (a) 41. (a)
6. (@) 12. (d) 18. (b) 24. (b) 30. (b) 36. (d) 42, (a)

=1
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In the following question, find missing number

:

b

6 12 21 9 10 7?7
14 15 16
(a) —21 (b) 12
(c) 32 (d) 22
(a) 60 (b) 68
(©) 55 (d) 65
169 | 64 | 81 | 30
625 | ? 49 | 50
1296 | 676 | 100 | 70
(a) 324 (b) 289
(c) 441 (d) 36®'
31415 %
2134 @Q
1123 Q‘
14 (29| ?
(a) 50 (b) 30
() 40 (d) 32

Q\Q)

6.

(a) 10
(¢) 20

3 4
(a) 5
(c) 1
9. 314|656
4 1 5|3
4 | 3|7
48 | 60 (105
(a) 2
7

(b) 15
(d) 25

(b) 48
(d) 54

(b) 2
(d) 4

(b) 6
() 9

(b) 33
(d) 44
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56|17
99, 345
UU 9 (10|11

Missing terms

26.

345|460/ ?
(a) 10 () 11
© 755 (@ 775
23, 15 | 20
A N /6\ N
B | VARY 7
x = X XX XXX
P B\ /G I\ /U D
el W N \/
24. ‘ C
514|7|/8 = [ac 279y
7l 2@»—
61915 /w0 2 |
N
(a) 28B (b) 28G
il I I O © 28¢ @ 11G
(a) 1 (b) 4 é
© 3 @ 6 Q\\
1 C)O
(a) 9 (b)
@ 13
<<*Q’
1. (@ 5. (b 9. (© 13. (b) 17. (¢) 20. (d) 23. (d) 26. (b)
2. () 6. (b) 10. (a) 14. (b) 18. (d) 21. (0 24, (d) 27. (d)
3. () 7. (b) 11. (@) 15. () 19. (©) 22. (b) 25. (a) 28. (b)
4. (a) 8. (a) 12. () 16. ()
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Previous Year Solved Questions

392

Consider the following figures:

2 6 3 2
80 | 24 120 | 36
What is the missing number ?
(a7 (b) 8
© 9 (d) 10 [CSAT 2011]

Consider the following matrix:

T
]
1l L

v
v

4.

éo

Which one of the following figures fits into @

blank part of the above matrix ? C)O
@| T— ) @\Q’
>
o|1] d,@fo I
¢
Q& v
[CSAT 2014]

Consider the table given below in which the
numbers bear certain relationship among
themselves along the rows:

29 (13 |18

3| X |19

30 |27 | 3

Which one of the following numbers is the
missing number indicated above by X?

(a) 19 (b) 15

(c) 14 (d) 8 [CSAT 2014]

5.

Consider the following matrix with one empty
block in the lower extreme corner:

00000000
@) A
AA |AAAIAAA
O00|00 |O

A AA |AAA
o0 |o N,
O
A N
f

empty and thus complete the matrix?

Which o é@ﬂowing figures could fit in the

O

4<§AA (mAA

(O o) 0O
(c) (d)

[CSAT 2014]

Consider the figure given below:

Tk

To fit the question mark, the correct answer is

A

o' ot
© ”Tg ) :,T' [CSAT 2015]

Consider the following matrix:

3 | 8|10 2 ? 1

6 |66 (9| 2 20| O

What is the missing number at “?' in the matrix?
(a) 5 (b) O
(e) 7 (@ 3 [CSAT 2015]



Key points

e Dial of a clock is divided into 60 equal divisions which are known as minute_spaces.

¢ Aclock has two hands, the smaller one is called the hour hand and the la ohe is called the minute
hand (however, some clocks have second hand also but usually it is n&en into account since it
moves all the time),

e  There are 60 seconds in 1 minute and there are 60 minutes in h%ﬁ

o  Minute hand and hour hand coincide once in every 1 hour : times in a day.

¢  Minute hand and hour hand are in opposite directions @in every 1 hour and 22 times in a day.
e  Minute hand and hour hand subtend 90° twice in eyeryN hour and 44 times in a day.

1 hour = 30°,

and in 1 minute = 6°,

e  Angle swiped by hour hand in 12 hours = 360° a
e  Angle swiped by minute hand in 60 minutes =g
e At 'n’ o'clock, the difference between hm@d and minute hand is 5n divisions,

e In 1 hour, minute hand overtakes hmg.2 by 55 divisions.

e  Minute hand overtakes hour hanl\@ 5 divisions in 60 minutes. Hence, 1 division in % minutes,

Angle between hour hand an%@nute hand:
; where, M =@inute and H = hour.
&

<

1. 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°,

11 M-60H
2

EXAMPLES

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

11 M-60H
2

L+

. where, M =8 and H = 30.

=T78°,

Substituting the values, we get il L 302_ itk 8} = 1330 ; 480} = ilioi

=
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Practice Set

i
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A clock is started at noon. By 10 minutes past
5, the hour hand has turned through

(a) 145° (b) 150°
(c) 155° (d) 160°

An accurate clock shows 8 O'clock in the
morning. Through how many degrees will the
hour hand rotate when the clock shows
2 O'clock in the afternoon ?

(a) 144° (b) 150°

(c) 168° (d) 180°

At 3:40, the hour hand and the minute hand
of a clock form an angle of

(a) 120° (b) 125°

() 130° (d) 135°

The angle between the minute hand and the
hour hand of a clock when the time 1s 8:30, is

(a) 80° (b) 75°

©) 60° (d) 105° Q\\
The angle between the minute hand @Phe
hour hand of a clock when the timeAdg X720, is
(@) 0° (b) 10° Q\

(©) 5° @ 202

At what angle the hands (@c ock are inclined
at 15 minutes past 5 ? @

1, < .
(@) 58 << (b) 64
© 67%" () 72%0

The reflex angle between the hands of a clock
at 10:25 is

(a) 180° ) 192%0
(©) 195° () 197%°

How many times do the hands of a clock
coincide in a day ?
(a) 20
(c) 22

(b) 21
(d) 24

9. How many times in a day, the hands of a clock
are straight ?

(a) 22
(c) 44

(b) 24
(d) 48

10. How many times are the hands of a clock at
right angle in a day ?
(a) 22
(c) 44

(b) 24
D 48

11. How many timeg 19 day, are the hands of a
\é but opposite in direction ?

clock in strai @
(a) 20 %
(b) 22 Q/
2oN

&l{ow much does a watch gains per day, if its
hands coincide every 64 minutes ?

(a) 32 % minutes

(b) 36 % minutes

(¢) 90 minutes
(d) 96 minutes
13. At what time, in minutes, between 3 O'clock

and 4 O'clock, both the needles will coincide
each other ?

1 4
a) b— 12—
(a) b (b) -
4 4
) 13— D 16—
© 135 @ 165

14, At what time between 9 and 10 O’clock will
the hands of a watch be together ?

(a) 45 minutes past 9
(b) 50 minutes past 9

1 .
(c) 49311111111&39 past 9

(d) 48% minutes past 9
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. 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) 11% minutes in 24 hours.

(b 12£ minutes in 24 hours.
143

() 10% minutes in 24 hours.

.

(d) None of these

. 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

(¢) 29 minutes past 8 pm on Wednesday

(d) 20 minutes past 7 pm on Thursday

. A clock is set right at 5 am. The clock loses

28.

16 minutes in 24 hours, What will be the true
time when the clock indicates 10 pm on 4™ day ?
(a) 10 pm (b) 01 am

(¢) 11 pm (d) 12 noon

A clock is set right at 8 am. The
10 minutes in 24 hours, What wi
time when the clock indicat
following day ? @,
(a) 38 minutes past 1 %

(b) 1:50 pm @Q

(c) 48 minutes pst

(d) 48 minutes past 12

c@cg)gains
“the true
ym on the

Lo

Ll

=

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

(b) 9.
(©)
(d)
()

(c)
10. (¢)
11. (b)
12, (a)

13. (d)
14. (¢)
15. (d)
16. (d)

® N

oQ\\

29,

30.

31.

32,

ANSWER KEY

17.
18.
19.
20.

Clocks

At what time after 4 O’clock, the hour and the
minute hands will be lie opposite to each other ?
(a) 4 - 5O’ - 31"
(b) 4 - 52" - 51"
(c) 4 -53 - 23"
(d) 4 - 54" - 33"

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
6 \,

(¢) is closer to ma@g for 5

(d) 18 eq11idist®\ﬁ6m the markings for 11 and

12 %

What j& angle between the minute and

hour s of a clock at 7:35 ?
e

) 17.5°
() 19.5°
(d) 20°

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
(¢) 18 minutes
(d) 24 minutes

(b) 21. (¢) 25. (0 29. (d)
(b) 22, (d) 26. (a) 30. (¢)
(b) 23. (d) 27. (o) 31. (b)
(b) 24. (d) 28. (d) 32. (d)
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Calendar

Odd days

In a given period, the number of days more than the complete weeks are called odd days. 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.

For example: \/O

January has 3 odd days. O

Since, January has 31 days i.e., 28 days + 3 days which can be tre 4 weeks + 3 days.

Or we can say that, the remainder when 31 is divided by 7 is mtg(ed as odd days i.e., 3.

Similarly. April has 2 days.

For 100 years = 76 ordinary years + 24 leap years = (76&6\24 x 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 x 2) = 3 lays.

Number of odd days in 300 years = (5 x 3) ~ QN day.

Number of odd days in 400 years = (5 x =0 odd day.

Similarly, each one of 800 years, 120@&&1‘5. 1600 years, 2000 years etc. has 0 odd day.

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 yealQa 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 year
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).

3. Aleap year ends with the next day of the first day of the year.
4.  First 2 days of the year occur ‘53" times and rest ‘52" times.
5. Ifa 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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19.

November 9. 1994 was a Wednesday. Then

which of the iollowmg is true ?

(a) November 9. 1965 is a Wednesday and
November 9, 1970 is a Wednesday.

(b) November 9, 1965 is not Wednesday and
November 9. 1970 is a Wednesday.

(¢) November 9, 1965 is a Wednesday and
November 9, 1970 is not a Wednesday.

(d) November 9, 1965 is not a Wednesday and
November 9, 1970 is not a Wednesday.

A certain day, which is x days before 17
August, is such that 50 days prior to that day,
it was 4x days since March 30™ of the same
year. Whatisx ?

(a) 18

(b) 30

(c) 22

(d) 16

1.
2.
3.

410

10. (¢)
11. (a)
12. (b)

(h) 4.
(c) 5,
(@) 6.

(a) 1.
(d)
(©)

()
(a)
(b)

L ®

21.

22,

ANSWER KEY

Ketan takes casual leave only on first working
day of every month. The office has weekly offs
on Saturday and Sunday. In a month of 30
days, the first working days happened to be
Tuesday. What will be the day for his next casual
leave ?

(a) Wednesday
(c) Friday

(b) Thursday
(d) Monday

Abhay gave an application for a new ration
card to the clerk on Monday afternoon. Next
day was a holiday. So the clerk cleared the
papers on the next working day on resumption
of duty. The senior clerk checked it on the same
day but forwarded jitorthe head clerk on next
day. The head cl r@mded to dispose the case
on the u.ubaeq%ﬁt day. On which of the

following d as the case put up to the head

clerk by?mmor clerk ?
(a) sday (b) Thursday

%@m:ay (d) Saturday

13. (¢) 16. (¢ 19. (d) 21. (b)
14. (¢) 17. (a) 20. (a) 22. (b)
15. (a) 18. (a)



Hints and solutions

Fifth day from 21%is 26" day.

If 3" is Monday, then after 21 days i.e., 24™ is
also Monday. So. 26™ is Wednesday.

Hence, option (¢) is correct.

To find minimum number of possible working
days of any month of any year, let us consider
February of non-leap year.

Total number of days = 28 (4 weeks)

Therefore, there will be 4 Saturdays and
4 Sundays.

Number of holidays

= 2 Saturdays + 4 Sundays = 6
Number of working days =28 — 6 = 22
Hence, option (b) 1s correct.

Difference of day according to the dates given
in the question = 28 days.

So, on adding 28 days in the given days,
4/12/95 + 28 days = 1/1/96 *
1/1/96 + 28 days = 29/1/96 Q
29/1/96 + 28 days = 26/2/96 C)O
26/2/96 + 28 days = 25/3/96 Q)

Thus, the next term of the Sel@!ﬂf&@&

Hence, option (b) is correct. @

- 29" April or 30" Apps

Case 1: 29" Apra nday

Number of days from 30" April to 15 November
=(1+4+31+30+31+31+30+31+1)=186 days
Number of odd days = 186 + 7 = 26 weeks and
4 odd days

1 November = Friday

5% Monday of April is poES@ only on two dates

29" November and 30" November are Friday
and Saturday respectively.

So, in this case 5™ Thursday is not possible.
Case 2: 30™ April Monday

Number of days from 1% May to 1% November
=@B1+30+31+31+30+31+1)=185days

é@

Number of odd days = 185 + 7 = 26 weeks and
3 odd days

So, 1*' November will be Thursday.

Therefore, 29 November will be 5% Thursday.
Birthday of second child is on 29" November.
Thursdays in December = 6 December, 13
December, 20™ December, 27% December.
So, Thursday is the correct answer.
Hence, option (b) i3 o}rm:t..
5. We know that, g tQar of a year which is just
after a leap peats after 6 years, and that
of a yeayp with is just before a leap year,
repea%%].ter 11 years provided non-leap
cenjur ould not come in between.
,&endar of 2009 will be repeated in 2015.
&Henoe‘ option (d) is correct.

For any leap year the calendar of January and
July is exactly same.
Hence, option (c¢) is correct.

7. Statement 1:
The last day of the month is Wednesday.
From this we cannot determine that the month
is of 28 days or 29 or 30 or 31 days.
So, this statement is not sufficient to answer
the question,
Statement 2:
The third Saturday of the month was the 17
day. Means, 17" is Saturday.
Thus, we can find the day 14® i.e., Wednesday.
So, Statement-2 alone is sufficient to answer
the Question.
Hence, option (b) 1s correct.

8.  We need to find the day on 10" October 2027,

10.10.2027 = 2026 years + period from
1.1.2027 to 10.10.2027.

Counting number of odd days :
The number of odd days in 2000 years
=0. (odd days is O for every 400 years)
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10.

414

Number of odd days in 26 years = 6 leap years
+ 20 ordinary years

=6x2+20x 1 =232days =4 weeks + 4 days
=4 odd days.

Number of odd days from 1.1.2027 to
10.10.2027 = 31(Jan) + 28(Feb) + 31(March)
+ 30(April) + 31(May) + 30(June) + 31(July) +
31(Aug) + 30(Sep) + 10(Oct)

=283 days = 40 weeks + 3 days = 3 odd days
Total number of odd days till 10.10.2027
=4+ 3 =0 odd days.

Therefore, the day on 10" October 2027 is
Sunday.

Hence, option (a) 1s 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=51x7+3

357" day will be Sunday and hence, 360" day
will be on Wednesday.

Hence, option (b) 1s correct.

Lets find the day on 31% May 2099
Number of odd days:
2000 years =0

98 years = 3 N
January = 3 @Q
February = 0 %Q
March =3

April =2 @Q

May = 3 Qﬁ

Total number of odd days
=3+3+3+2+3=14

So, 31st May 2099 is Sunday

Thus, 7" June 2099 will be Sunday
Hence, the correct option is (d) i.e., 7.

11.

12.

Letx=1

x weeks =7 x 24 x 60 x 60

x days = 24 x 60 x 60

X hours = 60 x 60

x minutes = 60

xseconds =1

60 x 60 [(7T % 24) +24 + 1] + 61
61 unit digit will be 1 so option (a) and (c)
eliminated.

Doing calculation 694861x.
Hence, option (d) is correct.

We know that, calendar of a year which is just
after a leap year repagtseafter 6 years, and that
of a year whicl\i;@.lst before a leap year,
repeats afte vears provided non-leap
century shc not come in between.

So, ca@r of 2025 will be repeated in 2031.
HenceNghtion (¢) 1s correct.

<O

&

9O
OOQ\\



Cubes & Dice

Important facts:
1. A cube has 6 square faces (sides), 8 vertices and 12 edges.

2. Only 3 sides of a cube are visible at a time (known as “Joint Sides”) and the\e sides can never be on

the opposite side of each other, O
3. Things that are shaped like a cube are often referred to as ‘cubic’. \/
4. Most dice are cube shaped, with the numbers 1 to 6 on the differe&:es.
5. The adjacent faces of a dice cannot be opposite to each other,
6. A dice where the sum of opposite faces is always 7, know@ standard dice / normal dice.
Non-standard Dice: &
Case 1: When 4 positions are given, §O
We need to check the most visible face and we kn e adjacent faces of a dice cannot be opposite to each
other. with the help this observation we can 1ch face is opposite to which one.
E.g. ‘ ‘ ‘ l%\‘ |

() (i) (m)

Sol. The most visible faces he%s 3 and 4.
Corresponding to 3:
According to the ?5\ n (1) 4 and 6 cannot be opposite to 3.
According to the pdsition (i1): 4 and 1 cannot be opposite to 3.
According to the position (iv): 1 and 2 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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Previous Year Solved Questions

Six squares are coloured. front and back.
red (R), blue (B), yellow (Y), green ((3),
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
(a) R h) G
(c) B (@ O [CSAT 2012]

The views of a cube following a particular
motion are given below:

K H B

AP |8 |2 |H

What is the letter opposite to A ?
(a) H
(b) P
(c) B
(d) M

@ SAT 2012]

A cube has six numbers ed 1, 2 3, 45
and 6 on its faces. Thre@mews of the cube are

shown below:
\Q

1 3 3
6 1 5

What possible number can exist on the two
faces marked @) and (®B), respectively on the
cube ?

(a) 2 and 3
(b) 6 and 1
(¢) 1 and 4

() 3 and 1 [CSAT 2013]

4. Each of the six different faces of a cube has
been coated with a different colour i.e., V, I, 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 ?

(a) B ) v
© G (d) I
\V

5. A cube has g 1@ faces painted with different

colours. Y 1s~dut into smaller cubes of equal

sizes éfhat the side of the small cube is

onts h the big cube. The number of small
with only one of the sides painted is

(a)' 32 (b) 24

(c) 16 (d) 8

[CSAT 2015]

[CSAT 2016]

The outer surface of a 4 ecm x 4 cm X 4 em cube
is painted completely in red. It is sliced parallel
to the faces to yield sixty four 1 ecm x 1 em %
1 em small cubes. How many small cubes do
not have painted faces ?

(a) 8 (b) 16

(c) 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.

P — e X
° °® 0: ®
@ (i) (1) @)

What is the symbol on the face opposite to that
containing a single dot ?
(a) Four dots

(b) Three dots

(¢) Two dots

(d) Cross

=]

[CSAT 2018]
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Hints and solutions

Lo

Here, Yellow (Y) is adjacent to B, G, O and W.
So. Y is opposite to Red (R) and Green (G) is
opposite to Orange (O).

Thus, Blue (B) would be the face opposite the
White (W) face.

Hence, option (c¢) is correct.

From figure (1) and (2):

A, B, M and H are adjacent to K.
So, P will be opposite K.

From figure (1) and (3):

A K, P and H are adjacent to B.
So, M will be opposite B.

From figure (2) and (3):

P, M, B and K are adjacent to H.
So, A will be opposite H.

Thus, H is opposite A

Hence, option (a) is correct.

3 3

OOQ\\

(ii) (iti) &
From the two cubes shown (@e, it 1s clear

that, GJ

1 is opposite to 5, @
2 is opposite to 6, \@
3 18 opposite to 4.

B
@ 5
Only option (a) does not have number 1, while
other options have number 1.

So, it is very clear that option (a), i.e., 2 and 3
are the possible numbers that can exist on the
two faces marked on the cube.

Hence, option (a) 1s correct.

4.

10.

11.

The dice positions based on the given data:

<o B> o>
&1

@ (D) (i) @)
In the first and the second figure O and G both

are adjacent to B and Y. Implies, both O and
G must be on opposite faces.

So, G 1s opposite O. \’
Hence, option (¢) 1 rect.

Here, n = 4@0\7\: that
Cubes wigh CQide painting = 6(n — 2)*.

=6(4 6(2°=6x4=24
He tion (b) is correct.

&e n =4, we know that

&(Jubes with no side painted = (n — 2)°.

éo

=(4-2°=(2%=8
Hence, option (a) is correct.

According to the given figures, we can conclude
2 dots are opposite to 4 dots.

1 dot is opposite to 3 dots.

(X) is opposite to (-)

Hence, option (b) is correct.

Here, option (¢) is correct.
Here, option (c¢) is correct.

Here, n = 3, we know that

Cubes with 2 sides painting = 12(n —
=123 -2)=12(1)=12

Hence, option (a) is correct.

Let each side of the original cube be 12 units.
According to the question,

The cube is cut into 36 cubes such that 32 cubes
are small and 4 cubes are big.

Each of 32 small cubes will have sides of 3 units,
Each of 4 big cubes will have sides of 6 units
each.
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Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

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 ?

\,
‘The only daughter of the father of X's mother' means the mother of X\/O
Hence, X is the child of the lady in the photograph. O
But we do not know about the gender of X. He could be the so&%e daughter.

Pointing towards a girl, Abhishek says, “This girl is the (lau@r of only child of my father.” What is
the relation of Abhishek’s wife to that girl ?

The girl is Abhishek’s daughter. So, Abhishek’s wifw%ther to that girl.

Pointing to a person, Deepak said. “His only brot @s the father of my daughter’s father”. How is the
person related to Deepak ?

Father of Deepak’s daughter’s father is D@ ‘s father.
Hence, the person is the brother of DgepSi'S father. So, the person is the uncle of Deepak.

If A is brother of B; B is sister of G-\@is father of D, how D is related to A ?
If D is Male, the answer is Ne . If D is Female, the answer is Niece.
As the gender of D is not . hence. the relation between D and A cannot be determined.

If D is Brother of B, h(@B is related to C? To answer this question, which of the statements isfare
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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Practice Set
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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 () Father

If A is the brother of B; B is the sister of C; and
C is the father of D, how D is related to A ?
(a) Brother

(b) Sister

(¢) 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

(¢) Uncle (d) Son-in-law

the football is the younger of the two brothpd»
of the daughter of my father's wife.” (L)
the boy playing football related to Deéék ?

(a) Son \Q)
S

(b) Brother
(¢) Cousin %®,®

(d) Brother-in-law
&

Veena who is the Si%?m-law of Ashok, is the
daughter-in-law alyani. Dheeraj is the
father of Sudeep who is the only brother of
Ashok, How Kalyani is related to Ashok ?

(a) Mother-in-law

) Aunt

(c) Wife

(d) None of these

Pointing to a woman, Abhijit said, “Her
granddaughter is the only daughter of my
brother.” How is the woman related to Abhijit ?

(a) Sister

(b) Grandmother
(¢) Mother-in-law
(d) Mother

7

B
'&(a) Sister

10.

Deepak said to Nitin, “That boy playing wit.E é

11.

12,

A and B are children of D. Who is the father of
A? To answer this question, which of the
statements 1 and 2 is necessary ?

1. Cisthe brother of A and the son of E.

2. Fis the mother B.
(a) Only 1

(¢c) Either 1or 2

(b) Only 2
(d) Both 1 and 2

Anil, introducing a giﬂ!n a party, said, she is
the wife of the gra n of my mother. How is
Anil related tosQxgeirl ?

(a) Father ? (b) Grandfather
(e Hus@

(d) Father-in-law
Int; ::&ng Rajesh, Neha said, “His brother's
{2tQe) is the only son of my grandfather.” How
Nia is related to Rajesh ?
(b) Daughter

(¢) 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
(¢) Niece

(b) Sister
(d) Daughter

Pointing to a photograph, a lady tells Pramod,
“I am the only daughter of this lady and her
son is your maternal uncle.” How is the speaker
related to Pramod’s father ?

(a) Sister-in-law

(b) Wife

(¢) Neither (a) nor (b)
(d) Aunt

Deepak said to Nitin, “That boy playing with
the foothall 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
(¢) Cousin

(d) Nephew
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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.
B is a male.

1.

Lo
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How is D related to E ?
(a) Husband

(b) Son

(¢c) Father

(d) Wife [CSAT 2011]

Who are the females in the group ?
(a) Cand E
(b) C and D
(¢) E and A
(d) D and E

Whose wife is the teacher ?
(a) C
(b) D
(c) A
(B

\Q)
@‘bﬁ&

Given that, @

1. Aisthe brotl& of B.
2. Cis the father of A.

3. D is the brother of E.
4. E is the daughter of B.
Then the uncle of D is

(a) A

() B

() C

(d) E

[CSAT 2011]

[CSAT 2012]

éo

[CSAT 8@\]\

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. Cis
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) B is the shortest aqong the four,

(¢) Cis taller thal@ :

(d) Ais Bs In

Consider ih@llowmg

[CSAT 2015]

A+B A 18 the son of B.
anw A is the wife of B.
/does the expression P + R —Q mean ?
(a) Q 1s the son of P.
(b) Q is the wife of P.
(¢) Q 1isthe father of P,

(d) None of the above [CSAT 2017]

Consider the following relationships among
members of a family of six persons A, B, C, D,
E and F:

1. The number of males equals that of females.

2. Aand E are sonsof IV,

3. D is the mother of two, one boy and one
girl.

4. Bis the son of A.

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 hushand of D.
(¢) E and F are children of D.

(d) D is the daughter of F. [CSAT 2017]



Blood relation

Hints and solutions

Family tree and their symbols:

Diagram

Meaning

Female

O

Male

Married couple

Siblings

| Difference of a generation

Diagram for solutions 1 to 3:

E
Doctor / D
B
a IR
C C)O

N
Hence, option (a) is correct. @Q
Hence, option (c¢) is corret%@
So, B's wife is teach;@@
Hence, option (d.)Q

By using the symbols in the table given below,
we can draw the following family tree:

rect.

According to the given information:
1. A is the brother of B.

2. Cis the father of A,

3. D is the brother of E.

4. E is the daughter of B.

A B

=)

S O=a—=z

6.

=1

From the family tree it is clear that A is the
Uncle of D.

Hence, option (a) is correct.

1. A is the tallest among the four.
Implies, A is a male.

N

D is B's brother. Implies, D is also a male.
3. Both the women are shorter than their
respective husban(s

It further impl@yhat D is married to C as

B and C azé\@e wo females. Hence. A is

married
4. Cis tallesthan B.
£ D is the husband of C. Implies,

@isqa ller than C who is taller than B.

>C>B

All four have family ties, B is the wife of A and
B is the shortest of all.

So, C is not taller than D.

Thus, C being taller than D is the wrong
statement.

Hence, option (c) 1s correct.

According to the given information we can
have the following family tree.

?:Q

Therefore, Q 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.
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Chapter Direction sense

EXAMPLES

If someone goes north, turns right then turns right again and then goes to the left. In which direction
is the person now ?

The movements indicated are as shown in the figure (A to B, B to C, @and D to E).
Thus, E lies to the east of A. O

B C
O@(o
| A

A D

So, person is the east direction now. O
1:

A, B, C and D are playing cards. A and B ar ners, D faces towards North. If A faces towards the
West, then in which direction C is facmg {ddme that partners are facing each other) ?

As per the data D faces North, A face gjvarda west. So, its partner B will face towards A and hence
towards East. So, C who will face ill face towards south.

C q)(b (QQ

B——> «—A

[ <

If at 4:30 pm, the minute hand of a clock points towards East, in which direction the hour hand points ?

At 4:30 pm, the minute hand is pointing South in the diagram. But according to the question, it is
pointing Fast. It means the clock has been rotated through 90° clockwise.
So, hour hand will point North-East.
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Q travels towards East. M travels towards
North. S and T travel in opposite directions. T
travels towards right of Q. Which of the
following is definitely true ?

(a) M and S travel in the opposite directions.
(b) S travels towards West.

(¢c) T travels towards North,

(d) M and S travel in the same direction.

P, @, R. S and T are sitting around a circular
table. R is to the immediate right of P and is
second to the left of S. T is not between P and
S. Who is second to the left of R ?

(a) S (b)) T

© Q (d) Data inadequate
Of the five villages P, Q, R, S and T situated

close to each other, Pisto west of Q, R is to the
south of P, T is to the north of Q, and S is to

the east of T. Then, R is in which direction w1&

respectto S ?
(a) North-West (b) South- antqg
(¢) South-West (d) Data 1na%q te

M s to the Eastof D, Fis to th&% of D and
K is to the West of F. M is i ich direction
with respect ot K ?
(a) South-West
(b) North-West
(¢) North-East
(d) South-East

@
&

After 4 pm on a sunny day when Ramesh was
returning from his school, he saw his uncle
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 ?

(a) North

(b) South

(c) East

(d) Data inadequate

6.

Z.

e

9.

10.

Alok walked 30 metres towards east and took
a right turn and walked 40 metres. He again
took a right turn and walked 50 metres.
Towards which direction is he from his starting
point ?

(a) South

(¢) South-West

(b) West
(d) South-East

Ruchi’'s house is to thagright of Vani's house at
a distance of 20 mga™s M the same row facing
North. Shabana h™use is in the North-East
direction of s house at a distance of 25

ine that Ruchi's house 1s in

metres. e@ at e 18 1
which stion with respect of Shabana’s
house

rth-East (b) East
(d) West

Y is to the East of X, which is to the North of Z.
If P is to the South of Z, then P is in which
direction with respect to Y ?

(a) North (b) South

(¢) South-East (d) None of these

Ome afternoon, Manisha and Madhuri were
talking to each other face to face in Bhopal on
M.G. Road. If Manisha's shadow was exactly
to the left of Madhuri, which direction was
Manisha facing ?

(a) North

(b) South

(c) East

(d) Data mmadequate

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
distance of 5 metres again. ‘X is facing which
direction now ?

(a) North-East

(b) South

(¢) North

(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 D’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.

(¢) The houses 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.

A is 2 km 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 ?
(a) A, C. B (b) A D, ENG

@© CBF @ E, B&QCSAT 2014]
Location of B is north of @location of C1is
east of A. The clistanceé%k and AC are 5 km
and 12 km respectiv he shortest distance
(in km) between Q&ocations B and C is

(a) 60 (b) 13

© 17 ) 7 [CSAT 2014]

Shahid and Rohit start from the same point in

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.

(¢c) They meet for the first time after each has
travelled 4 km.

(d) They go on without ever meeting again.

[CSAT 2015]

5.

6.

(¢) 37 km

OOQ\\ 7

8.

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 3 km
north, 3 west and 4 km south. Which further
route could bring him back to his starting
point, if the same route 1s not repeated ?

(a) 3 km east, then 2{111 south

(b) 3 km east, the@kfn north

(¢) 1km nort 12 km west
(d) 3 km soptidhen 1 km north
A pers alks 12 km due north, then 15 km
due e after that 19 km due west and then

due south. How far is the from the

29
st\rting point ?

[CSAT 2016]

(b) 9 km
(d) 61 km [CSAT 2016]

P, Q and R are three towns. The distance
between P and Q is 60 km, whereas the
distance between P and R is 80 km. Q isin the
West of P and R is in the South of P. What is
the distance between Q and R ?

(a) 140 km
(b) 130 km
(¢) 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) 15 m
(b) 17 m
() 19 m

(d) 20 m [CSAT 2019]
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North
B D
A%B
C Q
South

PCQD is a square with the sides 10 km each.
CD = diagonal of square PCQD

=10% $10% 21042 <20 km

Hence, option (c¢) is correct.

A 1km C

g
4

gz Q\®
B (b@

So, A, Dand E arein a l@e.%

Hence, option (b) is {@ ct.
The direction distawce diagram is given below:

B

5 km

A 12 km e
Using the Pythagoras Theorem, we get

BC = JAB? + AC?
BC =452 +12% =25 +144 =/169 =13 km

So, the shortest distance between the locations
B and Cis 13 km.
Hence, option (b) is correct.

&

Starting point
¥
1km 1km

Shahid Rohit

1km
1km

1km |, 1km

Meeting point
\

So, they would mecltn other after travelling

3 km each. \/
Hence, 0pti@i$ 15 correct.

The digeWNgn distance diagram is given below:

AL
g =
e e
=t o

£ Starting
1km: point
v
3km

So, 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:

4 km
y 3

o

15 km

12 km

3 km

N

Using the Pythagoras Theorem, the distance
between the initial and final point

—\32 142 =25 =5 km

Hence, option (a) is correct.
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If in a code, MIND becomes KGLB and ARGUE
becomes YPESC, then what will DIAGRAM be
in that code ?

(a) BGYEPYK (b) BGYPYEK
(¢) GLPEYKB (d) LKBGYPK
If GOLD is coded as HOME, COME iscoded as

DONE and CORD 1s coded as DOSE, how
would you code SONS ?

(a) TPOT (b) TOOT

(¢) TOOS (d) TONT

Ina certain code, KAVERI is written as VAKIRE.
How is MYSORE written in that code ?
(a) EROSYM (b) SYMROE

(¢) SYMEOR (d) None of these
In a certain code language, GERMI

is written as IMGRENNOAIT,
ESTABLISHED written in that \@’
(a) BEATSLADEIHS (Q%

(b) BAETSLEDISH (b:

(¢) BATESLADEIHS %

(d) BAETSLDEIHS @Q

In a certain code Mpguage, BOARD is written
as EQBNC. How will the word CLIMB be
written in that language ?

(a) CLJKH (b) DKJLF

(¢) DNHMB (d) FNJRO

In a certain code, the words COME AT ONCE

were written as XLNVZGLMXYV. In the same
code, which of the following could code OK ?

(a) KL, (b) LM

() KM (d) LP

If EHFNRQ is the code for BECKON, which
word has the code QDFWXULQ ?

(a) NCQUTIRN (b) NACUTIRN

(¢) NATCRIUN (d) NACTURIN

W 18

)

8.

9.

10.

11.

13.

14.

If in a certain language, TRIANGLE is coded
as SQHZMFKD, which word would be coded
as DWZLOKD ?

(a) EXAMPLE
(¢) DISMISS

If fulfahw is )

\Jp) FIGMENT
Q) @ DISJOIN

e for cricket, then eulgh is

the code fo ich word ?
(a) PR, (b) BRIDE
(¢) BDNVE (d) BLIND

i certain language, itnietam is the code
for intimate, which word has the code
trevnietarbi ?

(a) INVRETIBRATE
(b) INVERTIBARTE
(¢) INVERTIBRETA
(d) INVERTIBRATE
If in a certain language, MACHINE is coded

as LBBIHOD, which word would be coded as
SLTMENB ?

(a) RKSLEMA (b) RKULGMC

(¢) 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, F is coded as 6, Q is coded as
4, Discoded as 7, T is coded as 2, M is 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#$
(©) %+x$%

(b) %#x3
(d) +x%%
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A military code writes SYSTEM as SYSMET
and NEARER as AENRER. Using the same
code, FRACTION can be written as

(a) CARFTION

(b) FRACNOIT

(¢c) NOITCARF

(1) CARFNOIT [CSAT 2016]

In a certain code, ‘256’ means ‘red colour chalk’,
‘589" means ‘green colour flower’ and ‘254
means ‘white colour chalk’. The digit in the
code that indicates ‘white’ is

(a) 2

(b) 4

© 5

() 8 [CSAT 2017]

If LSJXVC is the code for MUMBALIL the code
for DELHI is

(a) CCIDD
1) CDKGH

(c) CCIFG OO
(d) CCIFE T 2018]
\4

If RAMON is written as 12%1 DINESH
as 675849, then HAMAM wBWe written as
(a) 92233

() 92323 QQ

©) 93322 <<K

(d) 93232

If every alternative letter of the English
alphabet from B onwards (including B) is written
in lower case (small letters) and the remaining

[CSAT 2018]

letters are capitalized, then how is the first

month of the second half of the year written ?
(a) JulY

(b) jULy

(¢) jUly

(@ jury [CSAT 2019]

6.

=]

8.

O
D
D

9.

10.

@
N

In the English alphabet, the first 4 letters are
written in opposite order; and the next 4 letters
are written in opposite order and so on; and at
the end Y and Z are interchanged. Which will
be the fourth letter to the right of the 13" letter?

(a) N (b) T
© H @1 [CSAT 2021]

In a code language ‘MATHEMATICS' is as
‘LBSIDNZUHDRdE1 w is ‘CHEMISTRY’
written in that % nguage ?

(a) DIDLHR,

(b) BIDNHESEX
(©) BIARGASSX
), ROMIRUQZ

[CSAT 2021]

e order of the letters in the English
alphabetis reversed and each letter represents
the letter whose position it occupies, then which
one of the following represents ‘LUCKNOW' ?

(a) OGXPMLD
() OGXQMLE
(¢) OFXPMLE
(d) OFXPMLD [CSAT 2022]

If ‘ZERO is written as ‘CHUR’, then how is
‘PLAYER written ?

(a) SOCAGT

(b) SODBGT

(¢) SODBHT

(d) SODBHU [CSAT 2023]

If in a certain code, ‘ABCD’ 1s written as
24 and ‘EFGH’ is written as 1680, then how is
TJKL written in that code ?

(a) 11880

(b) 11240

(c) 7920

(d) 5940 [CSAT 2024]
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Divide the word equally into two parts and 5. JUIY
reverse them. Hence, option (d) is correct.
So, FRAC TION can be written as 6. The English alphabet is:
CARFNOIT, ABCD EFGH IJKL MNOP QRST UVWX YZ
Hence, option (d) is correct. As per the question, the letters are arranged
as follows:
Red |colour| chalk = 2 |E| 6 DCBA HGFE LKJI PONM TSRQ XWVIJ ZY
Gieah floves = |E| 8 9 13" Jetter in this arlaﬂgement is P.
_ So, the fourth 1ette@the right of the 13% letter
White |colour| chalk = 2 IEI 4 isT. \/
Therefore, the word and code combination is : Hence, opti@ is correct.
7. 'The pag followed here is :
Word | Colour | Chalk | White | Red . "% e
AYVT HEMATTI C S
Code 5 2 4 6
£ 11 —li +llv —11 +1| 1| +1| —1| +1| -1
So, the code that indicates ‘white’ is ‘4", &
Hence. option (b) is correct. O LBSIDNZUHTDR
e Similarly,
The pattern followed here is : * N
CHEMTI G STU RY
M U M B A 1 OQ
Q 1| +1 +1 +1| 1| +1| =1
S {4 o
B I DNUHTS S S X
L S dJ X V C Q\ ) _
] @ Hence. option (b) is correct.
Similarly @,
% 8. The English alphabet has 26 letters. If we
D E L H _I £ : )
assign a numerical value to each letter based
—11 -21 —31 £ on its position in the alphabet (A =1, B =2
C =3 and so on), then we can find the reverse
c ¢ I D of each letter by subtracting its value from 27.
Hence, option (a) is correct This is because when the order of the alphabet
is reversed, the first letter (A) becomes the last
R{AM|ON (7), the second letter (B) becomes the second
112138415 last (Y) and so on.
Forexample: L is the 12 letter in the alphabet.
DIIINE|S To find its reverse, we subtract its value from
6|7/5|8]419 27 27— 12=18,
The 15" letter in the alphabet is O.
HAMAM i
So, L. becomes O when reversed.
9128|238

Hence, option (b) 1s correct.
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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 lList,

Fifteen children are standing in a row facing
north. Ravi is to the immediate left of Prabha
and is eighth from the left end. Arjun is second
from the right end. Which of the following
statements is not true ?

(a) Prabha is 7" from right end.

Arjun. C)

(¢) There are five children betwe@avi and
Arjun,

(d) Arjun is 14™ from the lef; 'é§

If the positions of the ﬁrs,%'ld the fifth digits
of the number 8372&1@) are interchanged,
similarly, the posgptiM of the second and the
sixth digits are inﬁrﬁlanged, and so on, which
of the following will be the third from the right
end after the rearrangement ?

(a) 6 M 3

(c) 2 () 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
s0 on, which of the following will be the fourth
from the right end after the rearrangement ?
(a) 4 (b) 9

© 1 (d) 0

5.

In a row of boys Akash is fifth from the left
and Nikhil is eleventh from the right. If Akash
18 twenty-fifth from the right then how many
boys are there between Akash and Nikhil ?
(a) 14 (b) 13

() 15 (d) 12

The positions of the first and the sixth digitsin
the number 359728%64 are interchanged.
Similarly, the ]):&Js‘of the second and the

seventh digits axe Miterchanged, and so on.

Which of the wing will be the fourth digit
from the yi nd after the rearrangement ?
() 5 é/ ) 3
(c) @ (@) 4

‘Iﬁa shop, there were 4 dolls of different heights

&M. N, O and P. ‘P is neither as tall as ‘M nor

éo

(b) There are four children between Rav@

8.

10.

as short as ‘O’. ‘N is shorter than ‘P’ but taller
than ‘0", If Anvi wants to purchase the tallest
doll, which one should she purchase ?

(a) Either M or P (b) Either P or N

(¢) 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

) E (d) Data inadequate

Vijay's position is 14" from upwards in a class
of 43 students. What will be his position from
downwards ?
(a) 30"
© 29™

(b) 28"
(@ 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



ungist

8. Given that, PQ : QR =3:5 9. Three persons A, B and C are standing in a
3 5 queue not necessarily in the same order. There
Case 1: ; a E are 4 persons between A and B, and 7 persons
_ between B and C. If there are 11 persons ahead
PQ:PR=3:8 of C and 13 behind A, what could be the
s & & 3 . 2 minimum number of persons in the queue.
Q P R 3+B----A--C+10
PQ:PR=3:2 Minimum possible number of people in the
So, we have 2 possible values of n. queue = 22
Hence, option (b) is correct. Hence, option (a) is correct.
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Sol:

Sol:

Sol:

Mathematical
operation

EXAMPLES
If ‘4" means ‘minus’ ‘~ means ‘multiplied by ‘+" means ‘plus and *X’ means ‘divided by’, then
10x5+3-2+3="? 5
After substituting the given symbols, the new expression will be: \/O
10+5+3x2-3=2+3x2-3=2+6-3=5 O
If*~ stands for division, ‘+ for multiplication, ‘+ for subtractlo "for addition, then what is the

value of 6 + 20 x 12+ 7
After substituting the given Symbola the new expresswn@l?
6-20+12x7+1=6-20+12x7
=6 —-20+ 84 =90 - 20 ="170. &
If L stands for +, M stands for —, N stands for X stands for +, then 14 N 10 L. 42P2M 8 =7
After substituting the given symbols, the @xl)ression will be:
LHS=14x10+42+2-8
Using the BODMAS rule we can solve\dde expression.
=14 x 10 +21 - 8 = 140 + 21 - 8 X@3.
If P denotes +, Q denotes —, R@ges x and S denotes +, then what is the value of S R8P 8S 8Q 8.
After substituting the gi @mbolh the new expression will be:
8§x8+8+8-8= 8X®-1 8=64 - T=5T.

Which one of theQﬂowmg is correct ?

6*%4*9*15

(a) x, = — (b &, =
@ =% - @ ==
6x4-9=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. Inanexamination, 10% of the students failgldn Maths, 20% failed in English and 5% failed in both.
Find the percentage of students who pas both the subjects.

N
, = @Qaded students

(4]

Hence, the perce %e of students who passed in both the subjects = 100 — 25 = 75%.

Sol:

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.

Sol:

= 60% failed students

Hence, the percentage of students who passed in both the subjects = 100 — 60 = 40%.
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Practice Set

6.

468

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

(¢) 450

(b) 200
(@) 400
In an examination, 65% students passed in

Civies and 60% in History, 40% passed in both
of these subjects. If 90 students failed in History

and Civics both, then what is the total number E

of students ?
(a) 600
(c) 700

(b) 650 3
(d) 750 OQ
In an examination, 35% candidates f n one
subject and 42% failed in another, %wct while
15% failed in both the c:u If 2500
candidates appeared at t. mmatclon how
many passed in either subjet but not in both ?
(a) 325 1175

() 2125 {<\ (d) None of these

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) H4

() 50
(d) 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%

=1

Out 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

(¢) 100 (d) 225

8. In a hotel, 60% had vegetarian lunch while
30% had non-vegetarign lunch and 15% had
both types of lun& 96 people were present,

how many did n&g eMt either type of lunch ?

(a) 20 O (b) 24
(c) 26 % (d) 28
9. There " 600 boys in a hostel. Each plays

t@ hockey or football or both. If 75% play
‘T{Q and 45% play football, how many play
Aboth ?

(a) 48
(b) 60
(c) 80
(d) 120

10. 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
11. Inaclass some students play cricket only, some
other students play football only and remaining

1
n 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



Previous Year Solved Questions

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 ?

(a) 6
() 8

Q@AT 2012]
O YO are male

atis the ratio
aximum number

Out of 120 applications for a
and 80 have a driver’s lice
between the minimum to

of males having drivgg¥license ?
(@) 1to2 {<\(b)2m3
(c) 3to7 (d) 5to7 [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]

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 ?
(a) 10%

(b) 15%
(c) 20% \

(d) 25% Q ’

6. Out of 13 1dents appearing in an
2 failed in English, 52 failed in

examinatjo
Mathe§dgs, whereas 24 failed in both English
and ematics. The number of students who

D; l finally is

Koy s

[CSAT 2015]

éo ©) 55

(d) 60 [CSAT 2015]

7. 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

() 24 [CSAT 2015]

8. 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 1s the
number of boys wearing full uniform ?

(a) 3
(b) 5
() 6

() 8 [CSAT 2018]
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Hints and solutions

According to the question, 5. According to the question,
Cricket Football @
50% 20% E!
So, the number of students who play neither “
cricket nor football \
=100% — (50% + 10% + 20%) = 20%. Total perce.!ntaige mecrple who read at least
20% of 100 = 20 OS“e 2n(’;3gzzme = " _
Hence, option (b) is correct. % O&Q‘@ fc. Aty Magazae.
Hence, optiorAc) is correct.

Number of people who are intelligent, honest
and truthful but not hardworking will be the
area of intersection of Q, S, R i.e., common
figure to the circle @, R and S.

Hence, option (a) is correct.

| | O
According to the question, é
Male =70 |Female =50 OQ*

@)

Casel | 70(L) | 10(DL)
Case2 | 300OL) | 50(DL) o

6. Accor@ 0 the question,
%

Nnglish Mathematics
38 28

Number of students failed in at least one subject
=38+ 24+ 28 =90

So, the number of students who passed finally

The minimum to the maxim \umber of — 130 — 90 = 40
males having driver’s licensggd30 : 70. o L
: n Hence, option (a) is correct.
So, the ratio betweer * minimum to
maximum number of @jles having driver's 7. According to the question,

license = 3 to 7. 79)

Hence, option (C)Qcorrect. A
According to the given information, we can
have the following venn diagram, AVA

English w
11

Given that, 2 people speak only two languages.
Letus 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+12+1+5=23

Hence, option (d) is correct. Hence. option (¢) 1s correct.
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Data sufficiency

Concept

1.

9

.

Data sufficient means a unique answer.
Read the question statement first. \
Come to statement-1 alone and try to find the answer, if we can find a um'q@n.;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;r{{i@ul the answer using both the statements
together, in that case both the statements together woulMNe sufficient to find the answer. Else answer
cannot be obtained even after using both the stauﬁuts together.

Sometimes questions can be uniquely answemﬁ er from statement-1 alone or from statement-2
alone, in that case either one of the two Statﬁ. ts alone would be sufficient to find the answer.

If a question can be answered using any o ement alone and using both the statements together,
in that situation the answer from the @ statement would be preferred.

\Q) Flowchart
(QQ

I@ ment 1 alone sufficient ?
R @ |

No

| Is staterhent 2 a_lone sﬁﬁicient ? Is statement 2 g]_one sufficient ?
l Yes | No l l Yes | No l
II Eifiier 1 on.ly 2 o;ﬂy Combine is"i.;ate,melrﬂ:rai
l Yes No l
Together . Neither |
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Practice Set

Lo

478

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
went Kanpur in the 3" quarter of the fiscal
year,

the question.
(b) Statement 2 alone is sufficient to@DQ'er
the question.
(¢c) Both statements 1 and 2 to
sufficient to answer the qu
(d) Both statements 1
necessary to answer t

are not

together are
question.

Madan’s flat is

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 flatis exactly above Nitin's first floor
flat.

(a) Statement 1 alone is sufficient to answer
the question.

{@ ich floor of 5 floor

(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.

éo

(a) Statement 1 alone is sufficient to answ%

4.  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 a E\s sufficient to answer
the question @

(¢) Both sta E@'lts 1 and 2 together are not
sufficie’®D answer the question,

() B(&atements 1 and 2 together are
ned{ary to answer the question.
5. &Qﬂany boys students are there in the class ?
1. 65% girls students are there in the class.
2. The 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.
(¢) 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.

6.  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

ion, inference". Aristotle
ey are a logical argument
e the conclusion means an

The word syllogism comes from the Greek word syllogismos, which means "con
devised syllogisms as the simplest sequence of logical premises and conclusi
of statements that use deductive reasoning to arrive at a conclusio

“always true” logical result. 2.0

Statement @@

I &U |
Universal & Particular
(Complete information) (Partial information)

(100%) éo (< 100%)
| |
[ | Q* | |

e = + =
All No C)O Some Some not
e Every ne e Few
e Each Q either e Many
* 100% e At least

%Q' ¢ Generally
e Most of the
@ e 60% (in statements
QQ this is some but
Q in conclusion it is not)
60% = Some

Some # 60% (Some may be 30%, 40% also)
NOTE: In case of contrary conclusions ‘Either’ 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 z All
e No = Some not
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ungist

12.

Which one of the following is correct ?
(a) Only Conclusion 1
(b) Only Conclusion 2
(¢) Both Conclusion 3 and Conclusion 4
(d) None of the Conclusions follows.
[CSAT 2022]

Three Statements followed by three
Conclusions are given below. You have to take
the Statements to be true even if they seem to
be at variance from the commonly known facts.
Read all the Conclusions and then decide which
of the given Conclusions logically follows/follow
from the Statements, disregarding the
commonly, known facts:

Statements:  Some doctors are teachers.

All teachers are engineers.

All engineers are scientists.
Conclusions: 1. Some scientists are doctors.

2. All engineers are doctors.

3. Some engineers are doctors.
Which one of the following is correct ?
(a) Only Conclusion 1
(b) Only Conclusion 2
(¢) Both Conclusion 1 and Conclusion 3 Q
(d) Both Conclusion 1 and Conclusior@

[Q T 2022]
N

S

)
&

<

(a) 3. (b) 5. (d) 7. (@
(c) 4. (d) 6. (c) 8. (d)

-+

ANSWER KEY

()

10. (d)

11. (d)

12. (c)



Hints and Solutions

Statement 1 and 3 cannot both be true, but
both can be false.

Hence, option (a) is correct.

Statement 1 and 3 cannot both be true, but
both can be false.

Hence, option (c) is correct.

Based on statements 1 and 2 we can say Some
artists are drug addicts.

Hence, option (b) is correct.

We have “Some” before the common term
“men”, So, there is no conclusion.

Hence, option (d) is correct.

If statement 4 is true, then statement 1 has to
be false.
Hence, option (d) is correct.

9.

10.

11.

&

From statement 1 we can say “Some cats areé

rats’ and no other conclusion follows.
Hence, option (¢) is correct.

%
Q

Black) Dog) O

From the above Qﬁgm we cannot say “All
dogs are black' Nand with two positive
statements we cannot have a negative
conclusion.

So, neither conclusion 1 nor 2.

Hence, option (c¢) is correct.

We cannot have a certain relation between
radios and watches and between mobiles and
watches.

So, neither conclusion 1 nor 2.
Hence, option (d) is correct.

OOQ\\

12,

From statements 2 and 3 we can say “Certainly,
some almirahs are tables.” and though we
cannot find the exact relation between cat and
chair, but they can be connected with the word
“may”,

Hence, option (¢) is correct.

We have “Some” before the common term
“blues”. Hence there i§n0 conclusion.

Hence, option (d) i@rr‘ect.

yYositive statement and one

Here we have .
ent, So, we cannot have a

negative s

positive géncltsion, Hence, conclusions 1, 2 and
3 are&orrect. and with the help of the
diggmanY given below we can say, conclusion 4
&Z\Q not correct.

Hence, option (d) is correct.

The required diagram is shown below:

Scientists
So, both conclusions 1 and 3.
Hence. option (¢) 1s correct.
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14

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 i.e., Kinetic, Yamaha, Honda
and Bajaj but not in the given order.

e No two initials match.

e A has Yamaha. B goes to Hyderabad.

D has Bajaj.
e A person who has Honda going to Kanpur.

1. Who is going to Bhopal ?

(@ A ) B

(¢ C () D Q*
2. Bajaj is owned by OO

(a) A ) B \Q)

© C @D Q

3. A person who has Kineti@ to
(a) Kanpur
(b) Hyderabad &QQ
(¢) Bhopal
(d) Yamuna Nagar

4. During an evening party, when Ms. Black,
Ms. Brown and Ms. White met, Ms. Brown
remarked, “Itisinteresting 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.
(¢) Ms. White's dress was black.
(d) Ms. Black’s dress was black.

494

Directions for the following 4 (four) items:

Read the following information and answer the
items that follow:

Four young men Raj, P, e\&, Ved and Ashok are
friendly with four girls S§gghma, Kusum, Vimla and
Poonam. Sushma : mla are friends. Ved's girl
friend does not li hma and Vimla. Kusum does
not care for em’s girl friend is friendly with
a does not like Raj.

aj's girl friend ?
(b) Kusum
(d) Poonam

a\ Sushma
&c) Vimla

. With whom is Sushma friendly ?

(a) Raj (b) Prem
(¢) Ved (d) Ashok
7.  Who is Poonam’s boy friend ?
(a) Ashok (b) Ved
(¢) Prem (d) Raj

8.  Who does not like Sushma and Vimla ?
(b) Raj
(d) Ved

(a) Poonam
(¢c) Ashok

9. Three persons A, B and C wore shirts of black,
blue and orange colours (not necessarily in that
order) and pants of green, yellow and orange
colours (not necessarily in that order). No
person wore pant and shirt 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.

3. C did not wear shirt of orange colour,

4. A did not wear pant of green colour.

5. B wore pant of orange colour.

What were the colours of pant and shirt worn
by C, respectively ?

(a) Yellow and Black (b) Yellow and Blue
(¢) Green and Blue (d) Orange and Black



33. 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

36.

Puzzles

There are nine identical balls, one of which is
heavier than the other eight. What is the least
number of weighings, using a two-pan balance,
needed for definitely identifying the heavier
ball?

_ _ (a) One (b) Two
34. Suppose in a box there are 20 red, 30 black, © Three @ Four
40 blue and 50 white balls. What is the ' '
minimum number of balls to be drawn, without  37. A chocolate salesman is travelling with 3 boxes
replacement, so that you are certain about with 30 chocolates in each box. During his
getting 4 red, 5 black, 6 blue and 7 white balls? journey he encounters 30 toll booths. Each toll
(a) 140 (b) 97 booth inspector takes one chocolate per box that
© 104 ) 124 contains chocolate(s), as tax. What is the
' largest number of chocolates he can be left with
35. The minimum number of weights needed to after passing throygh 31 toll booths ?
measure any integer weight from 1 to 63 (a) 0 ®) 30
BrAMS. © 25 O\’ (d) 20
(a) 6 () 7 %
(c) 8 (d) None of these @@
o
&
<
&
ANSWER KEY
1. (a) 6. (d) 11. (¢) 16. (a) 21. (b) 26. (b) 31. (b) 36. (b
2. () 7. (b) 12, (¢) 17. (d) 22, (d) 27, (d) 32. (a) 37. (c)
3. (b) 8. (a) 13. (b) 18. (a) 23. (b) 28. (a) 33. (d)
4. (c) (c) 14. (a) 19. (a) 24, (b) 29. (d) 34. (d)
5 (b) 10. (c) 15. (b) 20. (d) 25. (d) 30. (b) 36. (a)
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Previous Year Questions

1. Consider the figure given below and answer 3.  How many females voted for the proposal ?

the item that follows: (a) 430 (b) 600
By (c) 624 (d) 640 [CSAT 2011]
4, How many males were undecided ?
(a) 31 (b) 227
. (©) 426 (d) 581  [CSAT 2011]
/ 5.  How many females were not in favour of the
P, proposal ? \
0 .
In the figure shown above, OP, and OP, are (a) 430 O (b) 496
two plane mirrors kept perpendicular to each (c) 586 O (d) 1226  [CSAT 2011]
other. Sis the direction of a beam of light falling 8. Three pessofOA, B and C wore shirts of black
on the mirror OP;. The direction of the reflected . blue z;. ' oo c ol (oot e:c oss aﬁ Jyin th a’;
beam of light from the mirror OP; will be order)XRAd pants of green, yellow and orange
(a) Perpendicular to the direction S. @cesmrﬂy in that order). No person wore
(b) At 45° to the direction S. s\t and pants of the same colour. Further, it
(c) Opposite and parallel to the direction S. &is given that

(d) At 60° to the direction S. s 1. A did not wear shirt of black colour.
[CSAT 2011\

2. Consider the following figure and ans ;
item that follows:

B did not wear shirt of blue colour.

2

C did not wear shirt of orange colour.
A did not wear pants of green colour.

£ 9

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

(¢) Yellow and blue

(d) Yellow and black [CSAT 2012]

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 ?

(@) 3 (b) 4

) 5 (d) 6 [CSAT 2011]

o

7. 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

Read the following passage and answer the inbarmation givan above.?

3 (three) items that follow: , o )
(a) Only one news magazine show is still going
In a survey regarding a proposed measure to be on.

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.

(b) Only one of the drama shows is still on.
(c) Atleastone discontinued show was a drama.
(d) Viewers prefer sitcoms over drama.

[CSAT 2012]
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1. (©
2. (a)
3. (b
4. (a)
5. (a)
6. (b
7. ()
8. (o
9. M
10. (d)
11. (b)

12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.

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

23.
24.
25,
26.
27.
28.
28
30.
31.
32.

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

ANSWER KEY

34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44.

(b)
(d)
(@
(a)
©
()
(b)
(b)
©)
(d)
(b)

45,
46.
47,
48.
49.
50.
. (a)

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

(a)

3. (b

54. (b)

. (¢)

56.

57.

59.
60.
61.
62.
63.

. ()
68.
69.
70.
71.
72.
73.
74.

5.

(b)
(d)
(©)
(b)
(a)
(b)
(a)
(d)
(a)

. (a)

()

. ()
. (b)
. (b)
2. (c)
3. (¢)
. (d)
. ()
86.
87.
88.

()
(©)
(D)
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15 Inequality

Introduction

Inequality questions test your ability to interpret and compare relationships between elements, usually
expressed through symbols like >, <, =, > and <.

In UPSC CSAT, these questions are often simple in concept but tricky in ex&utﬁon, especially when
presented in Data Sufficiency or Mixed Reasoning format.

Common Symbols and Meanings O\/
Symbol Meaning %
A>B A 1s greater than B @Q/

A<B A is less than B O

A=B Aisequal to B &

A>B A is greater than or equal to’ﬁ\

A<B A 1s less than or equal to

Reversal and Opposite *
If A>B, then B <A.
o

If A<B, then B = A.
Combining Statements \Q)

Think of this as “connecting t@s”
e IfA>BandB>C, t.lgb C.
A

e [fA>Band B>=C, th =
e [fthere’s a mixty@,dike > and >), the result takes the weaker sign:
e A>BandP>C = A>C (since > is stronger than =),

e A>BandB>C = A>C.

Break in the Chain (No Conclusion)
If no direct link is possible, conclusion cannot be drawn.
For example: A>Band C>B = No conclusion between A and C.

Equalities Mixed with Inequalities
When = appears, treat both variables as the same entity.
For example: A=Band B>C = A>C.



Practice Set

o

=1

What is the relationship between P and R ?
Statement-1: Q = R
Statement-2: P> Q
(a) P>R
(c) PR

(b) P<R
(d P=R

What is the relationship between M and O ?
Statement-1: M = N
Statement-2: N> 0O
(a) M<O
() M>0

h) M>0
(D M=0

What is the relationship between X and 7 ?
Statement-1: X >Y
Statement-2: Z>Y
(a) X>7
() X=7

(b) X <7Z
(d) No conclusion

What is the relationship between S and V ?
Statement-1: S=T
Statement-2: T > U
Statement-3: U<V
(a) S>V

S
b)) S<V &
) S=V (d) Noc sion

FindA% B$Cif @
me &>Y

Statement-1: X % Y
Statement-2: X § Y r&s X<Y

(a) A>C () A<C
(¢) A=C (d) No conclusion
Find X &Y * Z if

Statement-1: P @ Q means P > Q
Statement-2: P & (Q means P <Q
Statement-3: P * Q means P =Q
(a) X>7 bh) X<Z
() X>27Z (d) X>7

What is the relationship between K and O ?
Statement-1: K>L =M

Statement-2: M= N=0

(a) K>0 (b) K<O

) K=0 @ K=0

8.  What is the relationship between M and Q ?
Statement-1: M > N and N> Q
Statement-2: Q< Pand P<M

Which one of the following is correct with respect
to the above Question and the Statements ?

(a) The Question can be answered by using one
of the Statements alone, but cannot be
answered using the other Statement alone.

(b) The Question caNye answered by using
either Statem lone.

(¢c) The Quesy N\¢an be answered by using
both th ments together, but cannot
be aggwered using either Statement alone.

(d) T estion cannot be answered even by
@ing both the Statements together.

D,iﬁéfons for the following 5 (five) items :

the following information and answer the
ms 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 but less than I, Niece of E got lowest
points. Father of A got more points than F but could
not win the game.

9. Who won the game ?

(a) A ) B
(¢) D (dF
10. Who got the lowest points ?
(@) A () B
© C () E
11. Who is the husband of B ?
(a) C M) D
(c) E @ F
12. Bwasone of the ladies. Who was the other lady?
(a) A (b) C
() D () E
13. Who stood second in the game ?
(a) A (b B
(© C (@ D
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Previous Year Solved Questions

Consider the following statements :

1. Aisolder than B.

2. Cand D are of the same age.
3. E is the youngest.

4. F is younger than D.

5. Fisolder than A.

How many statements given above are required
to determine the oldest person/persons ?

(a) Only two (b) Only three
(c¢) Only four (d) All five
[CSAT 2023]

Consider the following :

1. A+ B means A isneither smaller nor equal
to B.

ii. A —B means A is not greater than B,

i, A x B means A is not smaller than B.

iv. A +B means A is neither greater nor equal
to B.

than B.

Statement: PxQ P-T,T+R, l@h@

Conclusion-1: Q£ T Q

Conclusion-2: S + Q

Which one of the followm rrect in respect

of the above Statemen the Conclusions ?

(a) Only Conclu«;@ follows from the
Statement.

(b) Only Conclusion-2
Statement.

(¢) Both Conclusion-1 and Conclusion-2 follow
from the Statement.

(d) Neither Conclusion-1 nor Conclusion-2
follows from the Statement.

follows from the

[CSAT 2023]

A Question is given followed by two Statements
1 and 2. Consider the Question and the
Statements.

P, Q, R and S appeared in a test.

Has P scored more marks than

Q7

Question:

Statement-1: The sum of the marks scored by
P and Q is equal to the sum of
the marks scored by R and S.

The sum of the marks scored by
P and S is more than the sum of
the marks scored by Q and R.
Which one of the following is correct in respect
of the above Question and the Statements ?

Statement-2;

(a) The Question can &3nswered by using one
of the Statem¥\g)s alone, but cannot be
answered @m e other Statement alone.

(b) The Qu N can be answered by using
eith Statement alone.

(c) T uestion can be answered by using

@ th the Statements together. but cannot
& e answered using either Statement alone.

«(d) The Question cannot be answered even by

O

v. A=BmeansA isneither smaller nor gre@ 4.

using both the Statements together.
[CSAT 2024]

If P means ‘greater than (>); Q means ‘less
than (<); R means ‘not greater than (#); S
means ‘not less than () and T means ‘equal
to (=), then consider the following statements:
1. If 2x(S)3y and 3x(T)4z, then 9y(P)8z.

2. If x(@Q)2y and y(R)z, then x(R)z.

Which of the statements given above isare
correct ?

(a) 1 only

(¢) Both 1 and 2

(b) 2 only
(d) Neither 1 nor 2
[CSAT 2024]

Consider the following statements :

I. FA<B>C<D>E>F=G =H; then
B is always greater than E.

II. fP>Q=R=2S=T<U=V>W, then
S is always less than V.

Which of the statements given above is/are

correct ?

(a) I only

(¢) Both I and II

(b) 1T only
(d) Neither I nor 11
[CSAT 2025]
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Reading Comprehension

Solved PYQs 2016

Directions for the following 6 (six) items:
Read the following two passages and answer the
ttems that follow each passage. Your answers to
these items should be based on the passages only.

Passage - 1

Accountability, or the lack of it, in governance
generally, and civil services, in particular, is a
major factor underlying the deficiencies in
governance and public administration. Designing
an effective framework for accountability has been
a key element of the reform agenda. A
fundamental issue is whether civil services should
be accountable to the political executive of the day
or to society at large. In other words, how should
internal and external accountability be reconcil
Internal accountability is sought to be achi
internal performance monitoring, hcial
supervision by bodies like the Centrg]@jigilance
Commission and Comptroller and A General,
and judicial review of executive d vons. Articles
311 and 312 of the Indian Co 10n provide job
security and safeguards fie civil services,

especially the All India S S The framers of the
Constitution had envn%

that provision of these
safeguards would result™in a civil service that is not
totally subservient to the political executive but will
have the strength to function in larger public
interest. The need to balance internal and external
accountability is thus built into the Constitution.
The issue is where to draw the line, Over the years,
the emphasis seems to have tilted in favour of
greater internal accountability of the civil services
at large through the electron process. This system
for seeking accountability to society has not worked
out, and has led to several adverse consequences
for governance.

Some special measures can be considered for
improving accountability in civil services. Provisions
of articles 311 and 312 should be reviewed and
laws and regulations fraxged to ensure external
accountability of civil icés. The proposed Civil
Services Bill seek ddress some of these
requirements. ctwe roles of professional
Civil Services ; Ié:ne political executive should be
defined so ’ professional managerial functions
nt of civil services are depoliticized.
rpose, effective statutory civil service

boartiNshould be created at the centre and in the
aNes. Decentralization and devolution of
hority to bring government and decision

énaking closer to the people also helps to enhance

accountability.

1. According to the passage, which of the
following factor/factors led to the adverse
consequences for governance/public
administration?

1. Inability of civil services strike a balance
between internal and external
accountabilities,

2. Lack of sufficient professional training to
the officers of All India Services.

3. Lack of proper service benefits in civil
services.

4. Lack of constitutional provisions to define
the respective roles of professional civil
services vis-a-vis political executive in this

context,
Select the correct answer using the code given
below:
(a) 1 only (b) 2 and 3 only

(¢) 1 and 4 only (d) 2, 3 and 4
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© 5. (a) 9. (© 13. ()
(a) 6. (0 10. (a) 14. (a)
@) 7. () 11. (@) 15. (d)
() 8. (b) 12. ()

Statement 1: Correct.

The passage explicitly highlights that the
“emphasis seems to have tilted in favour
of greater internal accountability... This
system for seeking accountability to society has
not worked out, and has led to several adverse
consequences for governance.”

Thus, the inability to reconcile internal and
external accountability is identified as a caus%
of adverse consequences. o
Statement 2: Incorrect. C)
Nowhere in the passage is “lack o{@aining”
mentioned as a cause of govern; problems.
The text focuses instead o countability
structures and constituti Gafeguards.
Statement 3: Incorr

The passage mz& o mention of service

benefits or colMitions of service being
inadequate. In fact, Articles 311 and 312 are
said to provide “job security and safeguards.”

Statement 4: Correct.

The passage states: “The respective roles of
professional Civil Services and the political
executive should be defined so that...
management of civil services are depoliticized.”
This shows that the lack of clarity in defining
these roles is one of the causes of governance
issues.

Therefore, only Statements 1 and 4 are
correct, making option (¢) the right answer.
Hence, option (¢) is correct.

ANSWER KEY

16. (b)

Hints and solutions

2

Fh

3.

18. (b)

19. (b) 22. (b) 25. (d)
(d) 20. (a) 23. (d) 26. (c)
21. (b) 24. (b) 27. (b)

Y
Assumptic@’alid.
The pasggygeThighlights the “fundamental

issue&ether civil services should be
ntable to the political executive of

ac
Qly or to society at large” and further

@ays “the emphasis seems to have tilted in

favour of greater internal accountability...
This system for seeking accountability to society
has not worked out, and has led to several
adverse consequences for governance.”

This implies that subordination to the political
executive has weakened direct accountability
to society, making the political executive an
obstacle in that sense.

Assumption 2: Not valid.

The passage never claims that the political
executive has ceased to be accountable.
It only discusses the imbalance of
accountability mechanisms for civil services,
Hence. option (a) is correct.

Option (a): Incorrect.

The passage does not claim that civil services
are entirely unaccountable. Instead. it says the
system for seeking accountability to society
“has not worked out”, meaning it is
ineffective, not absent.

Option (b): Incorrect.

The passage never refers to political
leadership or the educational quality of
leaders. Its scope is strictly limited to civil
service accountability.
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Reading Comprehension

Solved PYQs 2017

Directions for the following 8 (eight) items:
Read the following eight passages and answer the
ttems that follow each passage. Your answers to
these items should be based on the passages only.

Passage - 1

What climate change will undeniably do is cause or
amplify events that hasten the reduction of resources.
Competition over these diminishing resources would
ensue in the form of political or even violent conflict.
Resource-based conflicts have rarely been overt and
are thus difficult to isolate. Instead they take on
veneers that appear more politically palatable.

Conflicts over resources like water are often cloaked @

in the guise of identity or ideology.

1.  What does the above passage imply? Q*
(a) Resource-based conflicts are ys
politically motivated.

(b) There are no political mlutm@to resolve

environmental and resour d conflicts.
(¢) Environmental issues ute to resource
stresses and politicgd cofiflict.

(d) Political conflj
ideology can

ased on identity or
» resolved.

Passage - 2

The man who is perpetually hesitating which of the
two things he will do first, will do neither, The man
who resolves, but suffers his resolution to be changed
by the first counter-suggestion of a friend— who
fluctuates from opinion to opinion and veers from
plan to plan—can never accomplish anything. He
will at best be stationary and probably retrograde
in all. It is only the man who first consults wisely,
then resolves firmly and then executes his purpose
with inflexible perseverance, undismayed by those
petty difficulties which daunt a weaker spirit—that
can advance to eminence in any line.

2. The keynote that seems to be emerging from
the passage is that
(a) We should first consult wisely and then
resolve firmly. \
1ggestions of friends and

ays remain broad-minded.
be resolute and achievement-

Passage - 3

ng he summer in the Arctic Ocean, sea ice has
melting earlier and faster, and the winter
‘eze has been coming later. In the last three
decades, the extent of summer ice has declined by
about 30 per cent. The lengthening period of
summer melt threatens to undermine the whole
Arctic food web, atop which stand polar bears.

3. Which among the following is the meost crucial

message conveyed by the above passage?

(a) Climate change has caused Arctic summer
to be short but temperature to be high.

(b) Polar bears can be shifted to South Pole to
ensure their survival.

(¢) Without the presence of polar bears, the
food chains in Arctic region will disappear.

(d) Climate change poses a threat to the
survival of polar bears.

Passage - 4

Why do people prefer open defecation and not want
toilets or, if they have them. only use them
sometimes? Recent research has shown two critical
elements : ideas of purity and pollution, and not
wanting pits or septic tanks to fill because they have
to be emptied. These are the issues that nobody
wants to talk about, but if we want to eradicate the
practice of open defecation, they have to be
confronted and dealt properly.
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(©) 5. (b) 9. (© 13. (a)
(a) 6. (b) 10. (d) 14. (d)
(d) 7. (a) 11. (¢) 15. (b)
(b) 8. (o 12. (d) 16. (d)

Option (a): Incorrect.

Passage states conflicts are “cloaked in the
guise of identity or ideology.” This shows
political or ideological motives often mask the
real cause, but not that they are always
politically motivated.

Option (b): Incorrect.

Nowhere does the passage claim the
impossibility of solutions. It emphasizes
conflicts are “difficult to isolate,” not that
solutions are futile.
Option (e): Correct.
Passage clearly notes: “Climate chWdge...
hasten(s) the reduction of urces.
Competition... would ensu&@ the form
of political or violent flict.” This
establishes the link bet environment,
scarcity and conflic

Option (d): Inco -@
The passage nevé claims such conflicts are
irreconcilable; it only says they are “cloaked”
in these forms.

Hence, option (c) is correct.

Option (a): Correct.

The core message is summed up in the line: “It
is only the man who first consults wisely,
then resolves firmly...” This stresses that
careful judgment before decision-making is
essential, followed by firmness in resolution.
The entire passage builds toward this idea.
Option (b): Incorrect.

The author criticizes the person who “suffers
his resolution to be changed by the first

oQ\\

ANSWER KEY

17.
18.
19.
20.

Hints and solutions

(a) 21. (© 25. (c¢) 29. (a)
(©) 22. (d) 26. (c) 30. (b)
(b) 23. (b) 27. (a) 31. (b)
(a) 24, (a) 28. (c)

easily s

Opti

T is no reference to broad-mindedness.
focus is on decision-making and

: Incorrect.

&perseverance, not on openness to all views.

Option (d): Incorrect. The passage indeed
praises perseverance, but achievement
orientation 1s the outcome, not the keynote.

Hence, option (a) 1s correct.

Option (a): Incorrect. The passage clearly
says summers are getting longer because the
freeze is coming later and ice is melting earlier.
Option (b): Incorrect.

The passage makes no mention of shifting polar
bears or any remedial step. It only highlights
the threat to their survival.

Option (c): Incorrect.

While polar bears are said to stand “atop the
Arctic food web,” the passage does not state
that the entire food web will collapse
without them. This overstates the case.
Option (d): Correct. The passage explicitly
notes: “The lengthening period of summer
melt threatens to undermine the whole
Arctic food web, atop which stand polar
bears.” This makes it clear that polar bears’
survival is directly endangered by climate
change.

Hence, option (d) is correct.

543



Reading Comprehension

Solved PYQs 2018

Directions for the following 4 (four) items:
Read the following four passages and answer the
ttems that follow each passage. Your answers to
these items should be based on the passages only.

Passage - 1

Global population was around 1.6 billion in 1990—
today it is around 7.2 billion and growing. Recent
estimates on population growth predict a global
population of 9.6 billion in 2050 and 10.9 billion in
2100, Unlike Europe and North America, where only
three to four percent of population is engaged in
agriculture, around 47 percent of India’s population
isdependent upon agriculture. Even if India continues
to do well in the service sector and the manufacturin
sector picks up, it is expected that around 2030 w
India overtakes China as the world’s most pgp S
country, nearly 42 percent of India’s populaé)) will
still be predominantly dependent on agl@ure.

1. Which of the following is the gical and
rational inference thatc l%ﬁe from the
above passage? é
(a) Prosperity of agri re sector is of critical

importance t?{g

(b) Indian economy greatly depends on its
agriculture.

(¢) India should take strict measures to control
its rapid population growth.

(d) India’s farming communities should switch
over to other occupations to improve their
economic conditions.

Passage - 2

Many pathogens that cause foodborne illnesses are
unknown, Food contamination can occur at any
stage from farm to plate. Since most cases of food
poisoning go unreported, the true extent of global
foodborne illnesses is unknown. Improvements in
international monitoring have led to greater public

éo

awareness, yet the rapid globalization of food
production increases consumers vulnerability by
making food harder to regulate and trace. "We have
the world on our plates”, SQYs an official of WHO.

2. Which of the foll
corollary to t, bve passage?
(a) Withm tions for food come more risks.
M) Foo@vocessing is the source of all
fo@) ne illnesses.
E{@? should depend on locally produced food
only.

g is the most logical

d) Globalization of food production should be
curtailed.

Passage - 3

I am a scientist, privileged to be somebody who tries
to understand nature using the tools of seience. But
it is also clear that there are some really important
questions that science cannot really answer, such
as: Why is there something instead of nothing? Why
are we here? In those domains, I have found that
faith provides a better path to answers. 1 find it
oddly anachronistic that in today’s culture there
seems to be a widespread presumption that scientific
and spiritual views are incompatible.

3. Which of the following is the most logical and
rational inference that can be made from the
above passage?

(a) It is the faith and not science that can
finally solve all the problems of mankind.

(b) Science and faith can be mutually
complementary if their proper domains are
understood.

(¢) There are some very fundamental
questions which cannot be answered by
either science or faith.

(d) In today's culture, scientific views are given
more importance than spiritual views,
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(a) 5. (c) 9. () 12. (b
(a) 6. (a) 10. (a) 13. (e)
(b) 7. () 11. (d) 14. (c)
(d) 8. (o)
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Option (a): Correct. Passage highlights that
“around 47% of India’s population is dependent
upon agriculture” and even by 2030, “nearly
42% will still be predominantly dependent.”
This shows that almost half of India’s
population relies on agriculture, making its
prosperity essential for India’s overall progress
and social stability.

Option (b): Incorrect. The passage does not
discuss India’s entire economy being dependent
on agriculture; it focuses on the proportion Q&

population engaged in it. Hence, the infer
about the economy as a whole extend nd
the passage’s scope. \Q)

The mention of population gr@h
9.6 billion in 20507) is us
agricultural dependepce” not to suggest
population control agp&blution. The passage
is descriptive, noq&%riptive.

Option (d): Incortect.

The passage predicts continued dependence on
agriculture but nowhere recommends a shift
away from it. It explains the situation, not
advises action,

Hence, option (a) is correct.

Option (c): Incorrect.

(“expected
to emphasize

Option (a): Correct.

Passage states that “rapid globalization of food
production increases consumers vulnerability
by making food harder to regulate and trace.”
The phrase “We have the world on our plates”
implies that while globalization brings variety
and options, it also heightens the risk of
contamination.

ANSWER KEY

Hints and solutions

15. (b) 18. (a) 21. (b) 24. (d)

16. (¢) 19. (b) 22. (d) 25. (b)

17. (d) 20. (c¢) 23. (a) 26. (a)
\

Option (b): lnco@:t.
The passage
specifically.

f blames food processing
s “contamination can occur at
any stag@) farm to plate,” meaning multiple
points e supply chain can cause illness.
O n’(c): Incorrect. The passage warns
ot vulnerabilities but does not recommend
&restricting consumption to local foods. Such an
absolute conclusion is not supported.
Option (d): Incorrect.
The passage discusses risks arising from
globalization but does not advocate curtailing
it. The tone is cautionary, not prescriptive.
Hence, option (a) is correct.

Option (a): Incorrect. The passage never
says that faith can solve all problems. It only
says that certain questions—like “Why are we
here?”—lie beyond science’s reach, where faith
offers meaning,

Option (b): Correct. The author, being a
scientist, respects both science and faith, He
finds it “anachronistic” to think they are
incompatible, This clearly suggests that both can
coexist, addressing different kinds of questions.
Option (¢): Incorrect. The author explicitly
says that faith provides a better path to answers
for such questions. He does not, claim both are
inadequate.

Option (d): Incorrect. The passage mentions
a “presumption” that science and faith are
incompatible, but it doesn’t say that science is
considered more important than faith. The tone
is about questioning the divide, not about
ranking the two.

Hence, option (b) is correct.



Reading Comprehension

Solved PYQs 2019

Directions for the following 8 (eight) items:
Read the following seven passages and answer the
items that follow each passage. Your answers to
these items should be based on the passages only.

Passage - 1

Political theorists no doubt have to take history of
injustice, for example, untouchability, seriously. The
concept of historical injustice takes note of a variety
of historical wrongs that continue into the present
in some form or the other and tend to resist repair.
Two reasons might account for resistance to repair.
One, not only are the roots of injustice buried deep
in history. injustice itself constitutes economic
structures of exploitation, ideologies of
discrimination and modes of representation. Tw!
the category of historical injustice generally exte)s
across a number of wrongs such as e C
deprivation, social discrimination angd k of
recognition, This category is complx ot only
because of the overlap between umber of
wrongs, but because one or thN\dther wrong,
generally discrimination, ten acquire partial
autonomy from others. Th'@is borne out by the
history of repair in Indig @)

1.  Whatis the mairgdea that we can infer from

the passage?

(a) Untouchability in India has not been taken
seriously by political theorists.

(b) Historical injustice is inevitable in any
society and is always beyond repair.

(¢) Social discrimination and deprivation have
their roots in bad economies.

(d) 1t is difficult, if not impossible, to repair
every manifestation of historical injustice.

b

On the basis of the above passage, the following

assumptions have been made:

1. Removal of economic discrimination leads
to removal of social diserimination.

2. Democratic polity is the best way to repair
historical wrongs.

Which of the above assumptions is/are valid?

(a) 1 only \13) 2 only

(© Both 1and 2 ) (d) Neither 1 nor 2

@\ss’age -2

Education pl@a eat transformatory role in life,
1)arti(tula? in this rapidly changing and
globalizg orld. Universities are the custodians
of tl lectual capital and promoters of culture
a&pecia]ized knowledge. Culture is an activity
hbught, and receptiveness to beauty and human
elings. A merely well informed man is only a bore
on God's earth. What we should aim at is producing
men who possess both culture and expert
knowledge. Their expert knowledge will give them
a firm ground to start from and their culture will
lead them as deep as philosophy and as high as art.
Together it will impart meaning to human existence.

3. On the basis of the above passage, the following
assumptions have been made:

1. A society without well educated people
cannot be transformed into a modern society.

2. Without acquiring culture, a person’s
education is not complete.

Which of the above assumptions is/are valid?
(b) 2 only
(d) Neither 1 nor 2

(a) 1 only
(¢) Both 1 and 2

Passage - 3

Soil, in which nearly all our food grows, is a living
resource that takes years to form. Yet it can vanish
in minutes. Each year 75 billion tonnes of fertile
soil 18 lost to erosion. That is alarming — and not
just for food producers, Soil can trap huge quantities
of carbon dioxide in the form of organic carbon and
prevent it from escaping into the atmosphere.
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() 5. (b) 9. (d) 13. (©
) 6. (a) 10. (b) 14. ()
) 7. () 11. () 15. (b)
M) 8. (0 12. (a) 16. (b)

Option (a): Incorrect. The question asks for
the main idea of the passage, not a specific
example. The reference to untouchability is
only illustrative, used to explain the broader
concept of historical injustice. The passage
mainly discusses why such injustices are
difficult to repair — not whether political
theorists take untouchability seriously. Hence,
this option focuses on a minor detail and misses
the central theme.

Option (b): Incorrect. The passage does n%
say that historical injustice is inevilab@*
always beyond repair. It only mentit@ at

such injustice “tends to resist repair gmeaning
it 1s difficult but not impossit@:ﬁorrect.
So, this option exaggerates w e passage
actually says. (b,

Option (c): Incorrec&‘he author says
injustice “constituteggdnomic structures of
exploitation, ide%, of discrimination and
modes of representation.” This shows that
economic factors are one part of the larger web
of injustice, not the sole root cause. Hence, this
statement oversimplifies a complex idea.
Option (d): Correct. The passage says that
historical wrongs “continue into the present and
tend to restst repair.” This means that repairing
such injustices is very difficult, as they are
deeply rooted in economic, social, and ideological
structures, However, it does not suggest that
repair isimpossible —only that it is challenging
and complex. Hence, this statement correctly
reflects the idea that while complete repair is
hard. 1t is stall possible to attempt it.

Hence, option (d) 1s correct.

2

ANSWER KEY

17.
18.
19.
20.

Hints and solutions

i

3.

(a) 21. (d) 25. (d) 29. (b)
(a) 22. (© 26. (d) 30. (b)
(© 23. (© 27. (b)
(a) 24. (b) 28. (c)

\

Statement 1: In
The passage vfns that historical injustice
involves ‘omic deprivation, social
discrimifgtion and lack of recognition” and
that &'mngs often overlap, with “one or
thgh r wrong, generally discrimination,
g to acquire partial autonomy from
others.” This means that social discrimination
can continue independently of economic
inequality. Hence, removing economic
discrimination alone will not necessarily
remove social discrimination.
Statement 2: Invalid.

The passage does not discuss democracy or
political systems at all. It only explains the
complex and deep-rooted nature of
historical injustice and why it resists repair.
Therefore, this assumption goes beyond what
is stated or implied.

Hence, option (d) is correct.

Statement 1: Invalid. The passage says
education plays a “great transformatory
role,” but it nowhere makes it a necessary or
sole condition for societal transformation. The
claim “cannot be transformed” overstates what
is said.

Statement 2: Valid. The passage contrasts a
“merely well-informed” person with the aim
of producing people with both culture and
expert knowledge, and adds that together
they “impart meaning to human existence.”
This clearly implies education without culture
is incomplete.

Hence, option (b) is correct.
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Reading Comprehension

Solved PYQs 2020

Directions for the following 6 (six) items:
Read the following five passages and answer the
items that follow each passage. Your answers to
these items should be based on the passages only.

Passage - 1

In India, over the last decade or so, labour has been
departing agriculture, but is only going to
construction and unregistered manufacturing
which are not markedly better jobs. Services, where
labour tends to be most productive, are not
generating the additional jobs the country needs.
India will need 24 million or so jobs over the next
decade. The new sector, e-commerce, can at best
close only half the jobs gap. Only those sectors that
drive domestic demand such as health a

education can comfortably fill the other half. @)

1. Which one of the following is best i ‘ed in

the passage?

(a) Strong measures need to be, n to reduce
the rural to urban m% o of labour.
(b) The working conditiona construction and

unregistered ma cturing needs to be
improved.

(c) Service secg has been reducing the
problem of unemployment.

(d) Increased social sector spending is
imperative for large-scale job creation.

Passage - 2

In India, the current focus on the right to privacy
is based on some new realities of the digital age. A
right is a substantive right only if it works in all
situations, and for everyone. A right to free
expression for an individual about her exploitation,
for instance, is meaningless without actual
availability of security that guarantees that private
force cannot be used to thwart this right. The role
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of the State, therefore, is not just to abstain from
preventing rightful free expression, but also to
actively ensure that private parties are not able to

block it. \

2. On the basis of the@ve passage, the following
assumptions cen made
1. State s have some institutions to

ens its appropriate role in a digital
8
te should ensure that private parties do
&not violate the citizens right to privacy.
3. Digital economy is not compatible with the

O idea of not violating the citizens privacy.

Which of the above assumptions is/are valid?

(a) 1 and 2 (b) 3 only
(¢c) land 3 (d) 2 only
Passage - 3

One of the biggest ironies around water is that it
comes from rivers and other wetlands. Yet it is seen
as divorced from them. While water is used as a
resource, public policy does not always grasp that it
is a part of the natural ecosystem. Efforts at
engineering water systems are thus efforts at
augmenting water supply rather than
strengthening the capacities of ecological systems.

3. Which one of the following is the most logical
and rational inference that can be made
from the above passage?

(a) Rivers and other wetlands should be
protected under Ramsar Convention.

(b) Engineering water systems should be
modernized and further augmented.

(¢) Wetlandsneed to be reinforced as more than
just open sources of water.

(d) Water supply should not be free of cost so
as to prevent its misuse or overuse.
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Option (a): Incorrect. The passage does not
suggest that rural-to-urban migration
must be reduced. In fact, it describes how
labour is already moving out of
agriculture. The issue is not migration but
the kind of jobs being created in the new
sectors,

Option (b): Incorrect. While working
conditions in construction and unregistered
manufacturing may indeed be poor, the
passage does not focus on improving theﬁ
jobs. It highlights that such sectors ar Qt
generating enough quality employmgm PQ’IM
that conditions need improvement.

Option (¢): Incorrect. The sergyv sector is
described as not generating @&¥Ncient jobs,
even though it is the mo@ductive sector,
Hence, it is not reducing tamployment.
Option (d): Corre 1e author mentions
that only sectors t¥j &ve domestic demand,
such as health and education, can fill the
remaining half of the job gap. These are part
of the social sector, implying that higher
spending and focus on these areas are essential
for large-scale employment generation.

Hence, option (d) is correct.

Statement 1: Correct. The passage emphasizes
that a right becomes “substantive” only when
it works for everyone in all situations. It
argues that the State’s duty is not just to remain
passive but to actively ensure rights are
protected from private interference. This
clearly implies that the State must create
institutional mechanisms or frameworks to
safeguard rights like privacy in the digital age.

ANSWER KEY

15. (b)

Hints and solutions

3.

16. (c)

18. (¢) 21. (¢ 24. (c)
19. (d) 22. (a) 25. (b)
(d) 20. (¢) 23. (¢)
\

Statement 2: Co@t’The passage explicitly

says that the the State is to “actively

ensure that parties are not able to block™

an indivjAua® right (originally in the context

of exppeydN., but equally applicable to privacy).

Thys %ecting citizens from private violations
Ql.of the State’s responsibility.

Statement 3: Incorrect. The passage does
not criticize the digital economy or suggest
incompatibility. It only acknowledges new
challenges to privacy in the digital age, not
that digital progress and privacy are mutually
exclusive. The focus remains on the State’s
role, not on opposing digital growth.

Hence, option (a) is correct.

Option (a): Incorrect. Although protecting
wetlands under international conventions like
Ramsar is important, the passage does not
mention any treaty or legal framework. It
discusses our misunderstanding of water as
separate from ecosystems, not the need for legal
protection,

Option (b): Incorrect. The author criticizes
the idea of merely engineering or augmenting
water systems. The passage argues that we
focus too much on water supply engineering
instead of strengthening natural ecosystems
like rivers and wetlands.

Option (¢): Correct. The passage clearly
implies that wetlands and rivers are not
just sources of water but integral parts of
the natural ecosystem. Hence, they should be
treated and strengthened as living ecological
systems, not just as storage or supply units.



Reading Comprehension

Solved PYQs 2021

Directions for the following 4 (four) items :
Read the following four passages and answer the
items that follow. Your answers to these items
should be based on the passages only.

Passage - 1

Researchers simulated street lighting on artificial
grassland plots containing pea-aphids, sap-sucking
insects, at night. These were exposed to two different
types of light - a white light similar to newer
commercial LED lights and an amber light similar
to sodium street lamps. The low intensity amber
light was shown to inhibit, rather than induce,
flowering in a wild plant of the pea family which is
a source of food for the pea-aphids in grasslands,
The number of aphids was also significan
suppressed under the light treatment due_t
limited amount of food available.

ts best
hat can be

1.  Which one of the following sta
reflects the most critical infer
made from the passage gi
(a) Low intensity light ha¥pdore adverse effect

on the plants as cw:re(l to high intensity

light. K

(b) Light pollutign can have a permanent
adverse impact on an ecosystem.

(¢) White light is better for the flowering of
plants as compared to the light of other
colours.

(d) Proper intensity of light in an ecosystem is
important not only for plants but for
animals too.

Passage - 2

Approximately 80 percent of all flowering plant
species are pollinated by animals, including. birds
and mammals, but the main pollinators are insects.
Pollination is responsible for providing us with a wide
variety of food, as well as many plant-derived
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medicines. At least one-third of the world's
agricultural crops depend upon pollination. Bees are
the most dominant taxa when it comes to pollination
and they are crucial to morehan four hundred crops.
Pollination is an essentighzertice that is the result of
intricate relationshi \b/ Aveen plants and ammals,
and the reduction s. of either affects the survival
of both. Effecti e%ination requires resources, such
as refuges o tine natural vegetation.

2. 0O o Yasis of the passage given above, the

ing assumptions have been made:

&1‘ Sustainable production of India’s cereal
food grains is impossible without the
diversity of pollinating animals,

2. Monoculture of horticultural crops hampers
the survival of insects.

3. Pollinators become scarce in cultivated
areas devoid of natural vegetation.

4. Diversity in insects induces diversity of
plants.

Which of the above assumptions is/are valid?

(a) 1 only (b) 2, 3 and 4 only

(¢) 1 and 2 only (d) 3 and 4 only

Passage - 3

A study conducted on the impacts of cimate change
over the Cauvery basin of Tamil Nadu using
regional climate models showed an increasing trend
for maximum and minimum temperatures, and a
decrease in the number of rainy days. These climatic
shifts will have an impact on the hydrological cycles
in the region, lead to more run-off and less recharge,
and affect the groundwater tables. Further, there
has been an increase in the frequency of droughts
in the State. This has driven farmers to increase
dependency on groundwater resources to secure
their crops.



ANSWER KEY

1. () 5. (d) 9. (a) 13. () 16. (b) 19. (d) 22. (c) 25. (c)
2. (@ 6. (a) 10. (d) 14, (¢) 17. (a) 20. (a) 23. (b) 26. (d)
3. (© 7. (a) 11. (d) 15. (¢) 18. () 21. (b) 24, (d) 27. (b)
4. (¢) 8. (0 12. (D)
\,
Option (a): Incorrect. 2. Statement 1: Inc@ect.

The passage does not compare low-intensity
and high-intensity light. It only says that
low-intensity amber light inhibited flowering;
there is no reference to what high-intensity
light would do.

Option (b): Correct.

The experiment shows that artificial lighting
(light pollution) at night affects both plants
and insects. Amber light inhibited flowering
of the pea plant, and since that plant is a fo
source for aphids, the number of a
declined too. This demonstrates that aktificial
light can disturb natural (®ogical
processes and lead to long-ter Ysruptions
in food chaing — an advers d possibly
lasting impact on the stem,

Option (c): Incorrec

The passage nev K tes that white light
improves flowe§gg® It only mentions that
amber light inhibits it, without drawing a
comparative conclusion about white light being
better.

Option (d): Incorrect.

While the passage does show that light affects
both plants and animals, the core inference
goes beyond this — it's about the broader
ecological harm caused by artificial light
(light pollution), not just its importance for
living organisms.

Hence, option (b) 1s correct.

The passage s NVt least one-third of the
world’s a tural crops depend upon
pollinapfgn™ but it doesn’t claim that cereal
g?‘ain&ﬁcally depend on it, Many cereals
(li ic, wheat, maize) are wind-pollinated,

trfiimal-pollinated. Hence, this assumption

&goes beyond the passage.

Statement 2: Incorrect.

The passage does not mention monoculture
or crop diversity. While monoculture can
indeed harm insect populations, that idea is
not discussed or implied in the text.
Statement 3: Correct.

The passage clearly says that “effective
pollination requires resources, such as
refuges of pristine natural vegetation.”
This means that where such vegetation is
missing (as in intensively cultivated areas),
pollinators decline. Hence, this assumption
directly follows from the passage.

Statement 4:

Correct.

The passage states that “pollination is the
result of intricate relationships between
plants and animals, and the reduction or
loss of either affects the survival of both.”
This means that a diverse insect population
helps maintain a diverse plant community,
since they depend on each other for survival.

Hence, option (d) is correct.
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Reading Comprehension

Solved PYQs 2022

Directions for the following 3 (three) items :
Read the following two passages and answer the
items that follow. Your answers to these items
should be based on the passages only.

Passage - 1

The main threat to maintaining progress in human
development comes from the increasingly evident
unsustainability of production and consumption
patterns. Current production models rely heavily on
fossil fuels. We now know that this is unsustainable
because the resources are finite. The close link
between economic growth and greenhouse gas
emissions needs to be severed for human development
to become truly sustainable. Some developed
countries have begun to alleviate the worst effect
by expanding recycling and investing in pu §
transport and infrastructure. But most deﬁ
countries are hampered by the high costs low
availability of clean energy sources eloped
countries need to support [leveltzé& countries’
transition to sustainable human (‘5 Nopment.

1. Unsustainability in prod@on pattern is due
to which of the followg
on fossil fuels

1. Heavy depen?k
2. Limited availaBility of resources

3. Expansion of recycling

Select the correct answer using the code given
below.

(a) 1 and 2 only
(¢) 1 and 3 only

(b) 2 only
(d) 1, 2 and 3

2. Consider the following statements :

Developed countries can support developing

countries’ transition to sustainable human

development by

1. making clean energy sources available at
low cost

2. providing loans for improving their public
transport at nominal interest rates
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3. encouraging them to change their
production and consumption patterns

Which of the statements given above is/are
correct?

(a) 1 only (f)) 1 and 2 only

(¢c) 2and 3 on€>\/ (d) 1, 2and 3
%Jassage =2

Unless tté{ces and tendencies which are
respoa@l for destroying the country's
envi nt are checked in the near future and
afQrestation of denuded areas is taken up on a

ssive scale, the harshness of the climatic
sonditions and soil erosion by wind and water will
increase to such an extent that agriculture, which
is the mainstay of our people, will gradually become
impossible. The desert countries of the world and
our own desert areas in Rajasthan are a grim
reminder of the consequences of large-scale
deforestation. Pockets of desert-like landscape are
now appearing in other parts of the country
including the Sutlej-Ganga Plains and the Deccan
Plateau. Where only a few decades back there used
to be lush green forests with perennial streams and
springs, there is only brown earth, bare of
vegetation, without any water in the streams and
springs except in the rainy season.

3. According to the passage given above,
deforestation and denudation will ultimately
lead to which of the following?

1. Depletion of soil resource
2. Shortage of land for the common man
3. Lack of water for cultivation

Select the correct answer using the code given
below.

(a) 1 and 2 only
(¢c) 1 and 3 only

(b) 2 and 3 only
(d) 1, 2and 3
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(a) 5. ) 9. (a) 13. ()
(b) 6. (a) 10. (a) 14. ()
© 7. () 11. () 15. (b)
© 8. (d) 12. (b)

Statement 1: Correct.
The passage clearly says: “Current production
models rely heavily on fossil fuels. We now
know that this is unsustainable because the
resources are finite.”

Hence, dependence on fossil fuels is one of the
main reasons for unsustainable production
patterns.

Statement 2: Correct.

The passage directly mentions that fossil fuels
are finite, meaning they are limited :
exhaustible. Therefore, limited re
availability also makes current pr

models unsustainable. \Q)
Statement 3: Incorrect. Q
Expansion of recycling is ac@ described as
a positive measure bei‘r@ en by developed
countries to alleviate er@'ronmental problems,
It 18 not a cause OFQ{Qstainabﬂity but part of

tion

the solution.
Hence, option (a) is correct.

Statement 1: Correct.

The passage says that developing countries
face “high costs and low availability of clean
energy sources.” This directly implies that
developed countries can support them by
making such energy affordable and accessible.
Statement 2: Correct.

Developed countries have “invested in public
transport and infrastructure” to mitigate
environmental effects. Extending low-interest
loans for similar projects in developing

ANSWER KEY

16. (d)
17. ()
18. (d)

Hints and solutions

3.

19. (a) 22. (0) 25. (c)

20. (b) 23. (a) 26. (¢)

21. (a) 24. (0) 27. (d)
\

the passage’s idea of
nd financial support.

countries aligns
providing ma
Statement(3:
Incorrecq
While@e passage mentions that current
P, ction and consumption models are
&ustamable, it does not say that developed

&countries should actively encourage developing

éo

nations to change them. The focus is on
tangible assistance, not on directing policy
choices.

Hence, option (b) 1s correct.

Statement 1: Correct.

The passage clearly mentions “soil erosion by
wind and water will increase,” which directly
means the loss or depletion of soil resources.
This is one of the major effects of deforestation
and denudation.

Statement 2: Incorrect.

There is no mention of shortage of land for
people. The passage focuses on environmental
degradation and decline in agricultural
viability, not on lack of available land for
habitation or ownership.

Statement 3: Correct.

The passage says that areas which once had
“perennial streams and springs” now have “no
water... except in the rainy season.” This
clearly points to water scarcity for cultivation.
Therefore, the correct answer is (¢) 1 and
3 only.

Hence, option (c) 1s correct.
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Reading Comprehension

Solved PYQs 2023

Directions for the following 3 (three) items :
Read the following three passages and answer the
items that follow. Your answers to these items
should be based on the passages only.

Passage - 1

We often hear about conflicts among different States
in India over river waters. Of the 20 major river
systems, 14 are already water-stressed; 75% of the
population lives in water-stressed regions, a third of
whom live in water-scarce areas. Chimate change, the
demands of rising population and the need for
agriculture to keep pace, and increased rate of

water stress. According to the Constitution of India,
water is a State subject and not that of the Union,
éf

urbanization and industrialization will exacerbate &

except for regulation of inter-State rivers. Ke
ensuring balance between competing dew
various stakeholders i1s a basin-based appMgth to
allocate water amongst constituent regiong @yl States.
Allocating fair share of water to t requires
assessments based on objective a, such as
specificities of the river basipe » of dependent
population, existing water use ane/tlemand, efficiency
of use, projected future u . while ensuring the
environmental needs -Sziver and aquifers.

1. Which one of the following statements best
reflects the most rational, practical and
immediate action required to ensure fair and
equitable allocation of water to different
stakeholders?

(a) A national. pragmatic, legal and policy
framework for water allocation should be
made.

(b) All river systems of the country should be
linked and huge aquifers created.

(¢) Water channels between regions of water
surplus and regions of water deficit should
be created.

(d) To mitigate water crisis, water demand of
sectors such as agriculture and industry
should be reduced.

Passage - 2

More than half of Indian women and almost a
quarter of Indian men of working age suffer from
anaemia. According to stu&gs, they are anywhere
from 5 — 15% less pro@tive than they could be,
as a result thereb\km ia also has the largest
tuberculosis n in the world, costing
170 million wprkd#ys to the country annually. But
what is jus portant as lost productivity now is
lost pogenWal in the future. It is becoming
incrgﬂ ly clear that on many measures of
cognitiYe ability, malnourished Indian children

&brm two or three times worse than their
quately nourished peers. For an economy that
will be more dependent on highly skilled workers,
this poses a significant challenge. And it is one that
really should be addressed given India's
demographic outlook.

2. Which one of the following statements best
reflects what is implied by the passage ?

(a) Education system must be strengthened in
rural areas.

(b) Large scale and effective implementation
of skill development programme is the need
of the hour.

(¢) For economic development, health and
nutrition of only skilled workers needs
gpecial attention,

(d) For rapid economic growth as envisaged by
us, attention should be paid to health and
nutrition of the people.

Passage - 3

In India, a majority of farmers are marginal and
small, less educated and possess low adaptive
capabilities to climate change, perhaps because of
credit and other constraints. So, one cannot expect
autonomous adaptation to climate change. Even if
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ANSWER KEY

(2) 5. (a) 9. () 13. (© 16. (a) 19. (a) 22. (d) 25. (b)
() 6. (b) 10. () 14. (b) 17. (a) 20. (a) 23. (b) 26. (b)
© 7. (b) 11. (0 15. (a) 18. (d) ) 24. () 27. ()
© 8. (b 12. (b)
Hints and solutions
\

Option (a): Correct. The passage emphasizes

the need for a fair and equitabl

allocation system through a basin-based
approach that accounts for factors like river
basin specifics, population size, water
use, efficiency, and environmental needs.
A national legal and policy framework is
essential to ensure the objective and

balanced allocation of water across
regions and stakeholders, addres
pressing water stress issues.

Option (b): Incorrect. Linking all r'@

systems and creating huge aquife
help distribute water, but it does n,
address the need for a stru

2

i

Option (a): lnco@:t.
The pa ssagié?@nbt focus specifically on the

e water
education

rural a%
lmpa alnutrition and health issues

t

different
sing the just education.

Option (b): Incorrect.

rgi Nt
ectly

alloqation_ system .based e criteria The issue is not only about developing skills but
mentlf_:ned_ in the passag s is more of a ensuring a healthy population capable of
long-term infrastructura 1tion rather than

a practical, immed% action.
Option (¢): I t.

Option (d): Incorrect. Reducing water
demand in sectors like agriculture and
industry might be a part of the solution, but

the primary need in the passage is to
water fairly using a comprehensi

and policy framework. This is not about
but
managing water distribution efficiently.

merely reducing demand,

Hence, option (a) is correct.

Creating water
channels betweedsurplus and deficit regions
is a practical idea, but it is not the most
immediate and effective solution in the
context of the passage. The focus here is on
policy frameworks to manage water
allocation, not just physical infrastructure.

performing at their best.
Option (c¢): Incorrect.

everyone, not just skilled workers.
Option (d): Correct.

allocate
ve legal

bt workforce.

for economic growth in the long term.
Hence, option (d) is correct.

em or its strengthening in
he primary concern is the

ive abilities and productivity, which
ately affects the nation's economic
growth. Education is indirectly related, but
the emphasis is on health and nutrition, not

While skill development programs are
important, the passage emphasizes that
malnutrition and health issues are the main
barriers to cognitive ability and productivity.

The passage is not focused only on skilled
workers but on the general population,
especially children who suffer from
malnutrition, which impacts cognitive
ability and future economic productivity. It
stresses the health and nutrition of

The passage discusses how malnutrition and
poor health are significant challenges for
India’'s economic development, especially as
the country moves toward a more skilled
Improving health and
nutrition across the population is necessary



Reading Comprehension

Solved PYQs 2024

Directions for the following 4 (four) items :
Read the following two passages and answer the
items that follow. Your answers to these items
should be based on the passages only.

Passage - 1

According to the Food and Agriculture
Organization, one-third of food produced for human
consumption is lost or wasted globally. Food is lost
or wasted throughout the supply chain, from initial
agricultural production to final household
consumption. The increasing wastage also results
in land degradation by about 45%, mainly due to
deforestation, unsustainable agricultural practices,
and excessive groundwater extraction, The energy
spent over wasted food results in about 3.5 billi

tonnes of carbon dioxide production every
Decay also leads to harmful emissions of oth€
in the atmosphere. Addressing the loss %w stage
of food in all forms is critical to comp{{s@ cycle of

food sufficiency and food sustainalp

1. Which of the following st%‘&nts best reflect
the most logical and ra4iofal inferences that
can be made from t @ssage ?

1. The current Q ods of food distribution
are solely responsible for the loss and
wastage of food.

2. Land productivity is adversely affected by
the prevailing trend of food loss and
wastage.

3. Reduction in the loss and wastage of food
results in lesser carbon footprint.

4. Post-harvest technologies to prevent or
reduce the loss and wastage of food are not
available.

Select the correct answer using the code given

below.

(a) 1, 2 and 3

(¢) 1, 3 and 4

(b) 2 and 3 only
(d) 1, 2 and 4

2. Based on the above passage, the following
assumptions have been made:
1. The food distribution mechanism needs to
be reimagined agd made effective to
reduce the losg™d Wastage of food.

ction of wastage and loss

b
=
=)
o
c
=
=]

b
a

(b) 2 only

(¢)" Both 1 and 2 (d) Neither 1 nor 2

O

As inflation rises, even governments previously
committed to budget discipline are spending freely
to help households. Higher interest rates announced
by central banks are to supposed to help produce
modest fiscal austerity, because to maintain stable
debts while paying more to borrow, governments
must cut spending or raise taxes. Without the fiscal
backup, monetary policy eventually loses traction.
Higher interest rates become inflationary, not
disinflationary, because they simply lead
governments to borrow more to pay rising debt-
service costs. The risk of monetary unmooring is
greater when public debt rises, because interest rates
become more important to budget deficits.

Passage - 2

3. Which of the following statements best reflects/
reflect the most logical and rational inference/
inferences that can be made from the passage?
1. Central banks cannot bring down inflation

without budgetary backing.

Lo

The effects of monetary policy depend on the
fiscal policies pursued by the government.

Select the correct answer using the code given
below.

(a) 1 only
(¢) Both 1 and 2

(b) 2 only
(d) Neither 1 nor 2
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Statement 1: Incorrect. The passage does
not state that the current methods of food
distribution are solely responsible for food
loss and wastage. While food is wasted
throughout the supply chain, the passage
focuses more on factors like unsustainable
agricultural practices, deforestation, and
excessive groundwater extraction.

Statement 2: Correct. The passage discusses @

how food loss and wastage contribute to land
degradation, which adversely affects larg
productivity. This aligns with the inference ;
food wastage negatively impacy® Mnd
productivity. %
Statement 3: Correct. The pass%s explicitly
mentions that food waste leg¥Yo harmful
emissions. including on dioxide,
contributing to a larger caxlon footprint. This
supports the idea ths @Pducing food loss and
wastage would in a smaller carbon
footprint.

Statement 4: Incorrect. The passage does not
indicate that post-harvest technologies are
unavailable. It doesn’t mention any specific lack
of technologies but rather focuses on the need to
address food loss and wastage more effectively.

Hence. option (b) is correct.

Assumption 1: Correct. The passage
highlights the need to address food wastage
through better management, implying that an
effective food distribution mechanism is
necessary. This supports the assumption that
the distribution system needs rethinking to
reduce wastage.

ANSWER KEY

16. (c)
17. (d)
18. (a)

Hints and solutions

19. (a) 22. (0) 25. (c)

20. (b) 23. (a) 26. ()

21. (0 24. (d) 27. ()
\

1:rect. The passage
suggests tha cing food wastage is
critical sustainability and
enviro tal health, which can be
interp&s amoral and social responsibility.
It ipagg1¥ that citizens must take responsibility
dressing food loss and wastage.
Hence, option (c) 1s correct.

Assumption 2

Statement 1: Correct. The passage indicates
that without fiscal backup, monetary policy
loses its effectiveness, implying central banks
cannot reduce inflation without budgetary
support. This makes assumption 1 valid.

Statement 2: Correct. The passage
highlights that the impact of monetary policy
is influenced by government fiscal policies,
especially in terms of borrowing and debt
service costs, This supports assumption 2.

Hence, option (c) is correct.

Assumption 1: Incorrect. The passage does
not state that fiscal policies alone are
responsible for higher prices; it focuses on the
interaction between fiscal policies, monetary
policies, and debt. suggesting a more complex
relationship.

Assumption 2: Incorrect. The passage does
not mention that higher prices do not
affect long-term government bonds. It
discusses the impact of higher interest rates
and debt-service costs on government
spending, indirectly linking fiscal policies to
market conditions.

Hence, option (d) is correct.
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