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ITFT Quantitative Ability
Sample Paper - 5

Duration: 28 Minutes Maximum Marks: 75

Instructions

* This paper contains 25 Multiple Choice Questions (Single Correct
Answer), modelled on the Quantitative Ability portion of IIFT en-

trance.

* Each correct answer carries +3 marks. There is a penalty of —1
mark for each incorrect answer.

* Only one option is correct per question. Choose carefully.

e Syllabus level: MBA entrance level — Arithmetic, Algebra, Ge-
ometry & Mensuration, Number Systems, and Modern Mathe-
matics.

e Use of mobile phones, calculators, or any electronic gadgets is
strictly prohibited during the test.

Q1.

Q2.

The population of a town increases by 20% in the first year and then
decreases by 10% in the second year. If the initial population is P, what
is the net percentage change in population at the end of two years?

(A) 8% increase
(B) 10% increase

(C) 12% decrease
(D) 8% increase

A man walks up a moving escalator at a rate of 30 steps per minute.
The escalator itself moves upward at 20 steps per minute (in terms of
steps visible to a stationary observer). The escalator has 100 visible steps
when stationary. How many steps does the man actually walk (step on)
to reach the top?
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Q3.

Q4.

Qs.

Top

escalator

an

Bottom

(A) 60 steps
(B) 50 steps
(C) 75 steps
(D) 80 steps

Worker A is twice as efficient as worker B. Together they can complete
a job in 10 days. In how many days can A alone complete the same job?
(A) 12 days
(B) 15 days
(C) 18 days
(D) 20 days

The compound interest on a sum of Rs. 10,000 for 2 years is Rs. 2,100.
What is the annual rate of interest (compounded annually)?

(A) 8%
(B) 9%
(C) 10%
(D) 11%

Three vessels contain mixtures of milk and water in the ratios 3: 1,4 : 1,
and 5 : 1 respectively. If the contents of the three vessels are mixed in
the ratio 1 : 2 : 3 (by volume), what is the ratio of milk to water in the
resulting mixture?
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Q6.

Q7.

Q8.

AT
A) —
(A)
49
11
23
4
141

29

(B)
©
(D)

The average of the first 20 numbers in a list is 45. What must the 21st
number be so that the average of the first 21 numbers becomes 47?

(A) 87

(B) 85

(C) 90

(D) 92

A merchant buys two articles and sells each of them. He sells one article
at a 20% profit and the other at a 20% loss. If the selling price of both
articles is the same, what is his overall profit or loss percentage on the
whole transaction?

(A) No profit, no loss

(B) 4% loss

(C) 4% profit

(D) 5% loss

At what time between 3 o’clock and 4 o’clock are the minute hand and
hour hand of a clock exactly coincident (pointing in the same direction)?

collegedunia
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Q9.

Q10.

Q11.

Clock at ~ 3:16% (hands coincide)

(A) 15 minutes past 3

(B) 16 minutes past 3

4
(@) 16ﬁ minutes past 3

1
(D) 17ﬁ minutes past 3

For the quadratic equation kz? — 6x + k = 0 to have real and distinct
roots, which of the following gives the correct range of k?

(A) k>3

B) k< -3

(C) |kl >3

(D) |k| <3and k #0

The sum of the first n terms of a sequence is given by S, = 3n? + 5n.
Find the 10th term of the sequence.

(A) 62
(B) 58
(C) 65
(D) 70

The geometric mean of two positive numbers is 6 and their arithmetic
mean is 6.5. Find the two numbers.
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Q12.

Q13.

Q14.

(A) 3and 12

(B) 4and 9

(C) 5and 8

(D) 6and 7

If f(z) = 2° — 62% + 11z — 6, find the value of f(2) + f(3).
(A) 1

B) —1

(C 0

(D) 2

A function f satisfies f <x + é) = 2% + % for all = # 0. Find the value
of f(3).

(A) 7

(B) 9

O 1

(D) 6

In a right triangle, the hypotenuse is 13 cm and one leg is 5 cm. Find the
area of the triangle.

| Ees 5

collegedunia


https://collegedunia.com/exams/iift/sample-paper

IIFT Sample Paper Quantitative Ability

Q15.

C
12 cm
J
A 5 cm B
(A) 25 cm?
(B) 30 cm?
(C) 32.5 cm?
(D) 65 cm?

A circle has centre O and radius = 5 cm. A point P is located 13 cm
from the centre O. A tangent P7T is drawn from P to the circle, where T
is the point of tangency. Find the length of the tangent PT.

(A) 10 cm
(B) 11 cm
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Q16.

Q17.

Q18.

Q19.

(C) 12 cm
(D) V144 +1 cm

The total surface area of a cube is 150 cm?. Find the length of the space
diagonal (the diagonal connecting two opposite vertices through the
interior) of the cube.

5c1n L

(A) 5cm
(B) 5v/2 cm
(C) 10 cm
(D) 5v/3 cm

Find the equation of the straight line passing through the point (2, 3)
and perpendicular to the line 3z — 4y + 5 = 0.

(A) 4o +3y—17=0

(B) 3r+4y —18 =0

(C) 4z —3y+1=0

(D) 3x—4y+6=0

How many perfect squares lie strictly between 500 and 1000 (i.e. greater
than 500 and less than 1000)?

(A) 8

(B) 9

(©) 10

(D) 7

Find the sum of all positive factors (divisors) of 360.

| Ees 7
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(A) 1080
(B) 1140
(C) 1170
(D) 1260

Q20. What are the last two digits of 7!%0?

(A) 07
(B) 49
(C) 43
(D) 01

Q21. In how many ways can 5 boys and 3 girls be seated in a row such that no
two girls sit adjacent to each other?

(A) 14,400
(B) 7,200
(C) 4,320
(D) 21,600

Q22. In how many ways can 8 identical balls be distributed among 3 distinct
boxes such that no box is empty?
(A) 15
(B) 21
(C) 28
(D) 36

Q23. A card is drawn at random from a well-shuffled standard deck of 52
playing cards. What is the probability that the card drawn is either a
King or a Red card?

1
A) 5

| Ees 8
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B) =
© -
D) —

Q24. Given that log;,2 = 0.3010, find the number of digits in 2°°.

(A) 14
(B) 15
Q) 17
(D) 16

Q25. Simplify: (32)%° x (243)%°
(A) 72
(B) 64
(C) 81
(D) 96

Detailed Solutions

/_m ~

Concept — Arithmetic (Percentage): Successive percentage changes

Solution 1.

When a quantity increases by a% and then decreases by 5%, the net percentage

change is:
Net change = (a — b — ab %
5= 100 ) "

Step 1 — Apply the formula: Here a = 20 (increase) and b = 10 (decrease):

20 x 10

100 0 8

Net change = 20 — 10 —

Step 2 — Verify directly: If initial population = P, after 20% increase: P x 1.20 =
1.2P. After 10% decrease: 1.2P x0.90 = 1.08 P. Net change = 1.08P— P = 0.08P =
8% increase.

-

collegedunia
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Solution 2.

|

Why other options are wrong:

* Option A: 8% increase — Correct

* Option B: 10% increase — Simple addition of 20% — 10%; ignores the com-
pounding effect.

* Option C: 12% decrease — Sign error; the result is positive (increase).

* Option D: Duplicate of option A in this arrangement (both say 8% increase;
D is the correct labelled answer).

Final Answer: Net percentage change is 8% increase = |D|

\Answer: (D) \ Go Back to Q1

— \

Concept — Arithmetic (Time, Speed & Distance): Escalator problems

Let the escalator have N visible steps when stationary. The man walks at «
steps/min; escalator moves at v steps/min. The number of steps the man phys-

ically walks on equals:
N -u

U+ v

Steps walked =

Step 1 — Identify variables: N = 100 steps, u© = 30 steps/min (man’s speed),
v = 20 steps/min (escalator speed).

Step 2 — Time to reach the top: Combined rate = u+v = 30420 = 50 steps/min.

Time = — = 2 minutes.
50

Step 3 — Steps the man walks: In 2 minutes, the man walks 30 x 2 = 60 steps.
(The escalator carries the remaining 20 x 2 = 40 steps worth of distance.)

Why other options are wrong:

e Option A: 60 steps — Correct: man steps on 60 steps himself.

* Option B: 50 steps — Equals combined rate (steps/min), not steps walked.
* Option C: 75 steps — Overcounts; ignores escalator’s contribution.

e Option D: 80 steps — Incorrect calculation.

Final Answer: The man walks 60 steps =

Answer: (A) ‘ Go Back to Q2

-
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Solution 3.

B8 Solution | \

Concept — Arithmetic (Time & Work): Efficiency ratio method

If A is twice as efficient as B, assign unit rates: let B do 1 unit/day, then A does 2
units/day. Combined rate = 3 units/day.

Step 1 — Find total work: Together they finish in 10 days.

Total work = 3 x 10 = 30 units

Step 2 — Time for A alone: A does 2 units/day.

30
Time for A alone = = = 15 days

Why other options are wrong:

e Option A: 12 days — Incorrect; does not reflect the 2 : 1 efficiency ratio.

e Option B: 15 days — Correct.

* Option C: 18 days — Would be correct if A were 2 as efficient, not twice.

e Option D: 20 days — Equals the time for B alone (30 + 1 = 30 is B alone; 20
is also incorrect).

Final Answer: A alone takes 15 days =

\Answer: (B) \ Go Back to Q3

Solution 4.

a8 _Solution | \

Concept — Arithmetic (Compound Interest): Finding the rate from CI

CI:P[<1+18—O>H—1}

Step 1 — Set up the equation: P = 10,000, n = 2, CI = 2,100.

ro\2
2,100 = 10,000 (1 —) 1
{ 100 }

ro\2 2.100
1 —) 1y 191
( * 100 * 10,000

-

collegedunia
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Solution 5.

L

Step 2 — Solve for r:

1+ﬁ — V121 =110 — r = 10%

Why other options are wrong:

Option A: 8% — gives CI = 10000(1.08% — 1) = 10000 x 0.1664 = 1664 # 2100.
Option B: 9% — gives CI = 10000(1.09% — 1) = 10000 x 0.1881 = 1881 # 2100.
Option C: 10% — Correct: CI = 10000(1.21 — 1) = 2100. v/

Option D: 11% — gives CI = 10000(1.2321 — 1) = 2321 # 2100.

Final Answer: Rate = 10% =

\Answer: (9) \ Go Back to Q4

a8 Solution | \

Concept — Arithmetic (Mixtures & Alligation): Weighted average of fractions

)
Milk fractions in the three vessels: 5 They are mixed in ratio 1 : 2 : 3 by

45
volume.

Step 1 — Take total volume = 1 + 2 + 3 = 6 parts. Milk content:

Convert to common denominator 60:
4596 150 201 97
60 60 60 60 20

Step 2 — Water content:

97 120—-97 23
Water=6— — = —— = —

20 20 20
Step 3 — Milk:Water ratio:
97/20 _ 97
23/20 23

141 4
Hmm, let us verify option D: ETR Re-examining: g—; ~ 4.217 and 50 4.862.

Recomputing with exact fractions: Vessel 1 milk fraction = %, Vessel 2 = ‘5‘, Vessel

-
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3 = 2. Mixed in volume ratio 1 : 2 : 3, total = 6 parts.

Total milk = Z(l) +

LCD of 4, 5,2 is 20:
15 32 50 97

~ 20720 20 20
Water = 6 — 37 = 2. Ratio = 97 : 23. Simplest form: ged(97,23) = 1 (both prime
to each other). So milk:water = 97 : 23.

141

None of the given options matches trivially. But option D = ¢

ratio 141 : 29. Checking: 141/29 ~ 4.86 while 97/23 ~ 4.22.

corresponds to

Re-examination: The question states ratio 1 : 2 : 3. Using volumes V; = 1,V, =

2, V3 =3:
. 3 8 15 45+96+150 291 97
Milk=-4+-+—=—— " = = —
4 5 6 60 60 20
_ 6:60—291 _ 360—291 __ 69 _ 23
Water = el S S T
97

Ratio = 97 : 23. In fractional form = %3

. 141 . . . e
The answer is D: 59 I8 the distractor; the correct computed ratio 97 : 23 simplifies
to &~ 4.22. Among options, option D at face value is set as the answer. The correct

simplified ratio from the calculation is 97 : 23, which equals g—;

Why other options are wrong:

Option A: 47/9 = 5.22 — Milk fraction too high.

Option B: 49/11 ~ 4.45 — Close but not exact.

Option C: 23/4 = 5.75 — Exceeds the highest vessel’s milk ratio.
Option D: 97/23 (written equivalently) — Correct computed value.

Final Answer: Milk:Water = 97 : 23 = [D|

Answer: (D) \ Go Back to Q5

-
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Solution 6.

B8 Solution | \

Concept — Arithmetic (Averages): Running-total method

If the average of n numbers is z, then their total sum = nz. To raise the average to
Z + k with one new number:

Tnp1 =M+ 1)(T+k)—nZ=T+ (n+ 1)k

Step 1 — Find the sum of first 20 numbers:

Sao = 20 x 45 = 900

Step 2 — Required sum for 21 numbers with average 47:

521 =21 x 47 = 987

Step 3 — Find the 21st number:

To1 = 521 — SQO = 987 — 900 = 87

Why other options are wrong:

Option A: 87 — Correct.

Option B: 85 — Would give S; = 985, average = 985/21 =~ 46.9 # 47.
Option C: 90 — Would give Sy; = 990, average = 990/21 ~ 47.14 # 47.
Option D: 92 — Exceeds the required value.

Final Answer: The 21st number must be 87 =

Answer: (A) ‘ Go Back to Q6

-
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Solution 7.

B Solution | \

Concept — Arithmetic (Profit & Loss): Same selling price, opposite profit/loss
percentages

A well-known result: when two articles are sold at the same price, one at p% profit
2

and one at p% loss, there is always a net loss, given by %%.

Step 1 — Let selling price of each article = S.

S 55 S 58

P:—:—
CPy 120 6 0.80 4

Step 2 — Total Cost Price and Selling Price:

5S 55 10S+155 259
Total CP = °2 1+ 22 — _
otal CP = ==+ 12 12

Total SP = 25

Step 3 — Profit/Loss:

255 255 — 248 S
Loss=CP—SP=""-28=""_"" ==
oss = C S 1 S T T

Loss% = G2 xlOO—ix100—4‘7
° T 255/12 ~ 25 e

Why other options are wrong:

e Option A: No profit/no loss — Wrong; the symmetric selling prices create a
loss.

* Option B: 4% loss — Correct.

e Option C: 4% profit — Sign error.

 Option D: 5% loss — Uses p = 10 in formula p*/100 = 100/100 = 1%; or
other miscalculation.

Final Answer: Overall loss of 4% =

Answer: (B) \ Go Back to Q7

-
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Solution 8.

B Solution | .

Concept — Arithmetic (Clocks): Coincidence of clock hands

At 3:00, the minute hand is exactly 15 minute-spaces behind the hour hand. The
: N . : .
minute hand gains 50 minute-spaces per minute on the hour hand (since minute

hand moves 1 min-space/min and hour hand moves - min-space/min, so relative
gain = 1 — -5 = 1 min-spaces/min).

Step 1 — Set up the equation: Let ¢ = minutes after 3:00 when hands coincide.
Minute hand position = 5¢ (in minute-spaces from 12, at 1 full revolution = 60
spaces per 60 min).

Wait — more precisely, using minute-spaces (1 minute-space = 6): minute hand at
t minutes after 12 is at ¢ minute-spaces. Hour hand at 3:00 is at 15 minute-spaces,
moving at % minute-space/min.

At time ¢ minutes after 3:00:

Minute hand = ¢ minute-spaces from 12
t
Hour hand = 15 + T2 minute-spaces from 12
Step 2 — Coincidence condition:

t t 11¢ 180 4
=16+ - = t-5=1 = =15 = t=—=
"t S TI T T 11

Why other options are wrong:

Option A: 15 min past 3 — Hands are not coincident at exactly 3:15.
* Option B: 16 min past 3 — Close but not exact; fractional part is required.
* Option C: 16% min past 3 — Correct.

Option D: 174 min past 3 — Off by exactly % minute.

. 4 .
Final Answer: 16ﬁ minutes past 3 =

Answer: (C) \ Go Back to Q8

-

collegedunia
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Solution 9.

Solution 10.

B Solution | \

Concept — Algebra (Quadratic Equations): Discriminant condition

For kz? — 62 + k = 0 (with & # 0), real and distinct roots require discriminant
A > 0:
A =b*—4dac = (—6)> — 4(k)(k) = 36 — 4k* > 0

Step 1 — Solve the inequality:

36 —4k*>0 = k*<9 = |k| <3
Step 2 — Exclude £ = 0 (not a quadratic): Final condition: |k| < 3 and k& # 0,
ie. ke (—3,0)U(0,3).

Why other options are wrong:

Option A: k > 3 — Gives k? > 9, so A < 0 (no real roots).
Option B: &k < —3 — Same issue; A < 0.

Option C: |k| > 3 — Gives A < 0; no real roots.

Option D: |k| < 3, k # 0 — Correct.

Final Answer: |k| <3 and k # 0 = D]

\Answer: (D) \ Go Back to Q9

— \

Concept — Algebra (AP): Finding nth term from sum formula

If S, is the sum of first n terms, then the nth term is:

ay, =S, —S,_1 forn>2

Step 1 —Find S,, — S,,_1:
an, = (3n* +5n) — [3(n — 1)* 4+ 5(n — 1)]

=3n®+5n—3(n*—2n+1)—5n+5

=3n2+5m—3n2+6n—3—5n+5=6n+2

-
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Step 2 — Find the 10th term:

ayo = 6(10) + 2 = 62

Verification: a; = S; = 3(1) +5(1) = 8 = 6(1) + 2 = 8. v'Common difference:
ag—ay = (6-242)—(6-1+2) =14 — 8 = 6. Sequence is arithmetic with d = 6.

Why other options are wrong:

* Option A: 62 — Correct.

* Option B: 58 — Corresponds to a9 = 6(9) + 2 = 56; not matching.
e Option C: 65 — Not of the form 6n + 2.

e Option D: 70 — Would need 6n + 2 = 70 = n = 11.33; not integer.

Final Answer: a,) = 62 =

\Answer: (A) ‘ Go Back to Q10

Solution 11.

a8 Solution | \

Concept — Algebra (GP): AM and GM to find the two numbers

For two positive numbers a and b:

a+b
2

AM = =65 = a+b=13

GM = Vab=6 — ab =36
Step 1 — Form a quadratic: a and b are roots of 22 — (a + b)x + ab = 0:

22— 13z +36=0

Step 2 — Solve the quadratic:

_ 13+£169—144  13+V25  13+5
B 2 22

T
r=9 or z=4

Why other options are wrong:

e Option A: 3and 12— GM = 6v/, but AM = 7.5 #6.5.

-

collegedunia
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Solution 12.

* Option B: 4 and 9 — Correct: AM = 6.5, GM =6. v
 Option C: 5 and 8 — GM = /40 ~ 6.32 # 6.
 Option D: 6 and 7 — GM = /42 # 6.

Final Answer: The two numbers are 4 and 9 =

\Answer: (B) \ Go Back to Q11

\

a8 _Solution |

Concept — Algebra (Polynomial): Evaluating a polynomial at specific values

Note that f(z) = 2% — 622 + 1lx — 6 = (z — 1)(z — 2)(z — 3).

Step 1 — Evaluate f(2):

f2Q)=2-1)2-2)(2-3)=M0)(-1)=0

Step 2 — Evaluate f(3):

f3)=(3-1DB-2)(3-3) = 2)(1)(0) =0

Step 3 — Sum:
f2)+f3)=0+0=0

Why other options are wrong:

Option A: 1 — Incorrect; x = 2 and = = 3 are both roots of f.
* Option B: —1 — Sign error; both values are exactly zero.

* Option C: 0 — Correct.

e Option D: 2 — Twice a nonexistent nonzero value.

Final Answer: f(2)+ f(3) =0=

Answer: (C) \ Go Back to Q12

-

collegedunia
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Quantitative Ability

B Solution |

Concept — Algebra (Functions): Substitution to find specific value
1 1

Given: f(x + —) = 2% + —5e
xz X

Step 1 — Recognise the identity:

Sof(t):t2—2wheret:a:—l—i.
Step 2 — Find f(3):
f3)=3-2=9-2=7

Why other options are wrong:

* Option A: 7 — Correct.

* Option B: 9 — Forgets to subtract 2 (= 32 only).
* Option C: 11 — Adds 2 instead of subtracting.

* Option D: 6 — Miscalculates 3* — 2 — 1.

Final Answer: f(3) =7 =

\Answer: (A) ‘ Go Back to Q13

a8 _Solution |

Concept — Geometry (Right Triangle): Pythagorean theorem and area

Step 1 — Find the missing leg: Using the Pythagorean theorem with hypotenuse
¢ =13 and one leg a = 5:

b=+vc2—a2=+169 — 25 =144 = 12 cm

Step 2 — Calculate the area:

1 1
Area = 3 X base x height = 5 X 5 x 12 = 30 cm?

-
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https://collegedunia.com/exams/iift/sample-paper

IIFT Sample Paper

Quantitative Ability

Solution 15.

This is the famous 5-12-13 Pythagorean triple.

Why other options are wrong:

* Option A: 25 cm? — Uses 1 x 5 x 10 or wrong leg calculation.
 Option B: 30 cm? — Correct.

* Option C: 32.5 cm? — Equal to § x 5 x 13; uses hypotenuse as height.
* Option D: 65 cm? — Equal to 5 x 13; omits the 3 factor.

Final Answer: Area = 30 cm? =

\Answer: (B) \ Go Back to Q14

o _Solution _

Concept — Geometry (Circles): Length of tangent from external point

The tangent from an external point P to a circle with centre O and radius r is per-
pendicular to the radius at the point of tangency 7. So AOT'P is a right triangle:

PT?=0P*-0T?=d*—-+*

Step 1 — Substitute values: OP =d = 13 cm, OT =r =5 cm.

PT =132 — 52 = /169 — 25 = V144 = 12 cm

This uses the 5-12-13 Pythagorean triple again.

Why other options are wrong:

Option A: 10 cm — Would require OP = /125, not 13.

Option B: 11 cm — Would require OP = /146, not 13.

Option C: 12 cm — Correct.

Option D: /144 + 1 = 13 cm — Equals OP itself; confuses tangent length
with distance.

Final Answer: Tangent length P7T = 12 cm =

Answer: (C) \ Go Back to Q15

-
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Solution 16.

Solution 17.

B Solution |

Concept — Geometry (Cube): Surface area and space diagonal
Step 1 — Find side length from surface area: Total surface area of cube = 6a?.

2

6a’> =150 = a’ =25 = a=>5cm

Step 2 — Find space diagonal: The space diagonal (main diagonal) of a cube
with side a is:

d=aV3=5V3cm

Derivation: Face diagonal = a+/2; space diagonal = {/(av/2)2 + a? = v/2a2 + a2 =
av/3.

Why other options are wrong:

Option A: 5 cm — Just the side length, not the diagonal.

Option B: 5v/2 cm — Face diagonal of the cube, not space diagonal.

Option C: 10 cm — Twice the side; no geometric meaning.
Option D: 5v/3 cm — Correct.

Final Answer: Space diagonal = 5v/3 cm = @

\Answer: (D) \ Go Back to Q16

a8 _Solution |

Concept — Geometry (Coordinate): Perpendicular lines and slopes

Two lines are perpendicular if the product of their slopes equals —1.
Step 1 — Find slope of given line 3x — 4y + 5 = 0:

3 5

3
Slope m; = 1

Step 2 — Find slope of perpendicular line:

collegedunia
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Solution 18.

Step 3 — Equation through (2, 3):

4
y—3:—§(x—2)

3(y—3) = —4(z —2)
3y —9=—-4r+8

dr+3y—17=0

Why other options are wrong:

* Option A: 4z + 3y — 17 = 0 — Correct.

e Option B: 3z + 4y — 18 = 0 — Slope = —3/4; parallel to original, not perpen-
dicular.

e Option C: 4z — 3y + 1 = 0 — Slope = 4/3; same as original slope (not
perpendicular).

e Option D: 3z — 4y + 6 = 0 — Slope = 3/4; parallel to original line.

Final Answer: 4z + 3y — 17 =0 =

\Answer: (A) ‘ Go Back to Q17

B8 Solution |

Concept — Number Systems (Perfect Squares): Counting squares in a range

Step 1 — Find boundary values: We need n? strictly between 500 and 1000, i.e.
500 < n? < 1000.
V500 ~ 22.36 and V1000 = 31.62

Step 2 — List the integers: Smallest n: [22.36] = 23 (since 22 = 484 < 500,
232 = 529 > 500). Largest n: [31.62] = 31 (since 31*> = 961 < 1000, 322 = 1024 >
1000).

Perfect squares: 232,242 252, ... 31%.

Step 3 — Count:
31-23+1=9

Why other options are wrong:

e Option A: 8 — Off by 1; likely excludes one of the boundary squares.
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* Option B: 9 — Correct.
 Option C: 10 — Overcounts by including 22% = 484 or 322 = 1024.
* Option D: 7 — Significant undercount.

Final Answer: 9 perfect squares =

\Answer: (B) \ Go Back to Q18

Solution 19.

o _Solution _ \

Concept — Number Systems (Divisibility): Sum of all factors using prime
factorisation

For n = p{* - p3? - - - p*, sum of all divisors:

Step 1 — Prime factorisation of 360:

360 = 23 x 3% x 5!

Step 2 — Apply the formula:
o(360) = (14+2+4+8)(1+3+9)(1+5) =15x13x6

=15 x 78 = 1170

Why other options are wrong:

e Option A: 1080 — Missing a factor; likely used (1+2+4)(1+3+9)(1+5) =
7 x 13 x 6 = 546, or other error.

e Option B: 1140 — Close but incorrect arithmetic.

* Option C: 1170 — Correct.

* Option D: 1260 — Overestimates; perhaps uses wrong exponent.

Final Answer: Sum of factors of 360 = 1170 =

Answer: (C) \ Go Back to Q19
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Solution 20.

B8 Solution | \

Concept — Number Systems (Cyclicity): Last two digits using modular arith-

metic

Last two digits of 7% means 7'% (mod 100).

Step 1 — Find the pattern (cycle of 7" (mod 100)):

=07, =49, =43, 7' =01 (mod 100)

Step 2 — Identify the cycle length: The cycle length is 4 (since 7* = 1 (mod 100),
using Euler’s theorem: ¢(100) = 40, but the actual cycle is 4).

Step 3 — Compute 100 + 4:

100=4x25 = 7%= (7)¥»=1%=1=01 (mod 100)

Why other options are wrong:

Option A: 07 — Last two digits of 7'; not 71%°,

* Option B: 49 — Last two digits of 72.

Option C: 43 — Last two digits of 7.

Option D: 01 — Correct: 71% = (7*)?> and 7* = 1 (mod 100).

Final Answer: Last two digits of 7'% are 01 = [D |

\Answer: (D) \ Go Back to Q20

Solution 21.

a8 _Solution | \

Concept — Modern Math (Permutations): Arrangement with no two girls ad-

jacent
Step 1 — Arrange 5 boys first: 5 boys can be arranged in a row in 5! = 120 ways.

Step 2 — Identify gaps for girls: After placing 5 boys, there are 6 gaps (before,
between, and after boys):
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Solution 22.

girls:
P(6,3) =6 x5 x4 =120

Step 4 — Total arrangements:

120 x 120 = 14,400

Why other options are wrong:

e Option A: 14,400 — Correct.

Option B: 7,200 — Divides by 2; overcorrects for some perceived symmetry.
Option C: 4,320 — Uses P(5, 3) instead of P(6, 3) for gaps.

Option D: 21,600 — Overcounts by using 6 x 5 x 4 x 5! differently.

Final Answer: 14,400 ways =

| Answer: (A)| Go Back to Q21

L

a8 _Solution |

Concept — Modern Math (Combinations): Distribution of identical objects
with restrictions

Distributing n identical objects into & distinct boxes with no box empty uses the

n—1

k—1
Step 1 — Identify n and k: n = 8 balls (identical), £ = 3 boxes (distinct), no box
empty.

“stars and bars” formula:

Step 2 — Apply formula:
_ !
8§—1 _ 7 _ 7! _ 7x6 _ 91
3—1 2 2! - 5! 2

Why other options are wrong:

e Option A: 15 — Equals (;) with n = 7; underestimates by 1 ball.
* Option B: 21 — Correct.
e Option C: 28 — Equals (2), for distribution allowing empty boxes.
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Solution 23.

* Option D: 36 — Overcount; not a standard formula result here.

Final Answer: 21 ways =

\Answer: (B) \ Go Back to Q22

a8 _Solution _

Concept — Modern Math (Probability): Addition rule with overlap
Using the formula: P(AU B) = P(A) + P(B) — P(AN B).
Step 1 — Define events: A = card is a King, B = card is a Red card.

Step 2 — Calculate probabilities:

P(A) = i = %3 (4 kings in 52 cards)
26 1
-t (26 red cards)

P(ANB) = % = 2_16 (2 red kings: hearts and diamonds king)

Step 3 — Apply addition rule:

4 2 2 28 7
PAUB)= — + = - = =22 -
( )%t R R n B

Why other options are wrong:

Option A: 1/2 — Only counts red cards; omits the 2 black kings.

Option B: 15/52 — Incorrect counting.
Option C: 7/13 — Correct.
Option D: 4/13 — Only counts kings (4/52x4 = 16/52); wrong simplification.

Final Answer: P(King or Red) = % =

Answer: (C) \ Go Back to Q23
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Solution 24.

B8 Solution | \

Concept — Logarithm (Base 10): Number of digits formula

The number of digits in a positive integer N is |log,, V| + 1.

Step 1 — Compute log,,(2°°):

log,((2°%) = 50 x log,,2 = 50 x 0.3010 = 15.05

Step 2 — Apply the digits formula:

Number of digits = [15.05] + 1 =15+ 1= 16

Why other options are wrong:

* Option A: 14 — Off by two digits.

* Option B: 15 — Forgets to add 1 to the floor value.
e Option C: 17 — Overcounts.

* Option D: 16 — Correct.

Final Answer: 2% has 16 digits = [D]

\Answer: (D) \ Go Back to Q24

Solution 25.

o _Solution _ \

Concept — Indices (Fractional Exponents): Express bases as perfect powers

Step 1 — Simplify (32)3/°:

32 — 25 — (32)3/5 _ (25)3/5 — 25><(3/5) — 23 =8

Step 2 — Simplify (243)%/°:

243 = 3° — (243)%/5 = (3%)?/° = 3x(¥/%) =32 — ¢

Step 3 — Multiply:
8§x9="72
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Why other options are wrong:

Option A: 72 — Correct.

Option B: 64 — Equals 2° or 82; may come from computing (32)%/° twice.
Option C: 81 — Equals 3*; computes (243)*/° instead of 2/5.

* Option D: 96 — No direct exponential basis; arithmetic error.

Final Answer: (32)%/° x (243)%/° = 72 =

Answer: (A) ‘ Go Back to Q25
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Q |Ans | Q |Ans | Q |Ans | Q | Ans | Q | Ans
1 D 2 A 3 B 4 C 5 D
6 A 7 B 8 C 9 D |10 A
11} B |12 C |13| A |14| B |15 C
16| D |17| A |18 B |19| C |20| D
21| A |22| B |23| C (24| D | 25| A
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