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MAT Mathematical Skills Mock Test 4

Total Time: 24 Minute Total Marks: 30

Instructions

Instructions

1. Test will auto submit when the Time is up.

2. The Test comprises of multiple choice questions (MCQ) with one or more correct
answers.

3. The clock in the top right corner will display the remaining time available for you to
complete the examination.

Navigating & Answering a Question

1. The answer will be saved automatically upon clicking on an option amongst the
given choices of answer.

2. To deselect your chosen answer, click on the clear response button.

3. The marking scheme will be displayed for each question on the top right corner of
the test window.
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Mathematical Skills

1. Given below are two statements : (+1,-0.25)
Statement I: A savings account at Bank A pays 6.2% interest, compounded
annually. Bank B's savings account pays 6% compounded semi-annually.
Bank B is paying less total interest each year.
Statement IIl: A sum of money at a certain rate of compound interest
doubles in 3 years. In 9 years, it will be P times original principal. Then P = 9.
In the light of the above statements, choose the correct answer from the
options given below.

a. Both Statement | and Statement Il are true
b. Both Statement | and Statement Il are false
c. Statement | is true but Statement Il is false

d. Statement | is false but Statement Il is true

2. Consider the following figure that shows the graph of the function F (+1,-0.25)
defined by F(z) = |2z| + 4 for all numbers x:
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> X

For which of the following functions G defined for all numbers x does the
graph of G intersect the graph of F?

a. G(x)=x+3
b. G(X)=2x-2
c. G(X)=2x+3

d. G(x)=3x-2

3. If the selling price of 320 Web Cameras is equal to the cost price of 400 (+1,-0.25)
Web Cameras, then the percentage profit is :
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a. 12%

b. 20%

c. 40%

d. 25%

4. The cost of the three components A, B and C of an electronic machine (+], —0.25)
worth 212,000 in 2020 is given as a Pie-chart as shown below :

A

C

In the following year, the cost of these three components A, B, and C
increased by 10%, 20%, and 10% respectively. The cost of the three
components A, B, and C respectively in 2021, was
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a. 23,300, 24,950, 5,350
b. 23,300, 4,800, 5,500
c. 23,200, 24,700, 25,600

d. 3,600, 4,800, 25,600

5. What is the 95th term of the following letter series? (+1,-0.25)
A ABBBBCC,CC,CC,D,D,D,D,D,D,D,D,E, ..

6. A certain sum of money earns a simple interest of € 800 over 2-year (+1,-0.25)
period. The same sum of money invested at the same rate of interest and
same period on a compound interest basis earns an interest of Z 900.
What is the sum?

a. 21,200
b. 21,600
c. 22,000

d. 2,400

7. If z > 0, then which of the following expressions are equal to 3.6% of 2 ? (+1,-0.25)
A. 3 percent of 20x
B. x percent of 3
C. 3x percent of 0.2

D. 0.05 percent of 3x

3z
E. 200

Choose the correct answer from the options given below:
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a. Aand B only
b. A andE only
c. Cand D only
d. Band E only

8. Given below are two statements: (+1,-0.25)
Statement I: Ravi walks from his house at a speed of 5 km per hour and
reaches the college 10 minutes late. If he increases the speed by 1 km per
hour next day, he reaches the college 4 minutes earlier than the scheduled
time. If the college is P km far from his house, then P = 7.5 km.
Statement IIl: Amit runs 21 times as fast as Babita. If Amit gives Babita a
start of 80 meters, then the winning post must be 140 meters far so that
Amit and Babita might reach it at the same time.

In the light of the above statements, choose the correct answer from the
options given below.

d. Both Statement | and Statement Il are true
b. Both Statement | and Statement Il are false
c. Statement | is true but Statement Il is false

d. Statement |l is false but Statement Il is true

9. Let g, b and c be the ages of three persons P, Q and R respectively where (+1,-0.25)
a < b < ¢ are natural numbers. If the average age of P, Q, R is 32 years and if
the age of Q is exactly 6 years more than that of P, then what is the
minimum possible value of c?

a. 34 years
b. 36 years
c. 38 years

d. 32years
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10. Given below are two statements : (+1,-0.25)
A number of distinct 8-letter words are possible using the letters of the
word SYLLABUS. If a word in chosen at random, then

Statement I: The probability that the word contains the two S's together is
1

i
Statement Il : The probability that the word begins and ends with Lis 5.
In the light of the above statements, choose the correct answer from the

options given below.

a. Both Statement | and Statement Il are true

b. Both Statement | and Statement Il are false
C. Statement | is true but Statement Il is false

d. Statement | is false but Statement Il is true

1. What is the probability of getting a sum of 22 or more when four dice are (+1,-0.25)

thrown?
a 2
b. 5
C.
d =
12. A train running at 18 km per hour crosses a mark on the platformin 9 (+1,-0.25)

seconds and takes 25 seconds to cross the platform. If P is the length of
the train and Q is the length of the platform in meters, then P,Q=___.

a. (45, 80)
b. (45, 75)
c. (50,90)

d. (50, 80)
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13.

14.

15.

16.

Three pipes P, Q and R can fill a tank in 6 hours. After working at it together
for 2 hours, R is closed and both P and Q can fill the remaining part in 7
hours. The number of hours that will be taken by R alone to fill the tank is

a. 10

What is the area of an equilateral triangle whose inscribed circle has
radius R?

Q. 4R?
b. 4//3R?
C. (3+2v2)R?

d. 3/3R?

The number of all integers n for which n2+36 is a perfect square, is

a 4

b. 6

c. 8

d. 10

Given below are two statements :

Statement I: The number of ways to pack six copies of the same book into
four identical boxes where a box can contain as many as six books, is 9.

Statement IIl: The minimum number of students needed in a class to
guarantee that there are at least six students whose birthday fall in the

(+1,-0.25)

(+1,-0.25)

(+1,-0.25)

(+1,-0.25)
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same month, is 61. In the light of the above statements, choose the
correct answer from the options given below

a. Both Statement | and Statement Il are true
b. Both Statement | and Statement Il are false
c. Statement | is true but Statement Il is false

d. Statement | is false but Statement Il is true

17. Given below are two statements : (+1,-0.25)
Statement I: The ratio of the son’'s age to the father's ageis1:5. The
product of their ages is 245. The ratio of the son's age to the father's age
after 9 years will be 3: 5.
Statement II: A milkman adds 30 litres of water to 70 litres of milk. After
selling 1/5th of the total quantity, he adds water equal to the quantity he
sold. The proportion of water to milk he sells now would be 28 : 72. In the
light of the above statements, choose the correct answer from the options
given below.

a. Both Statement | and Statement |l are true
b. Both Statement | and Statement Il are false
c. Statement | is true but Statement Il is false

d. Statement | is false but Statement Il is true

18. Ifz — L =y,y— L =z2—! =z there which of the following equations are  (+1,-0.25)
true ?
Az+i4+1=0
B.»+ 5+ 5 =38
Coooto+s=-3
Choose the correct answer from the options given below:

a. Aand B only

b. Aand C only
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19.

c. Band C only

d. A,Band C only

If 5° = 9* = 2025, then the value of -2 = (+1,-0.25)

a 4

b. 3

20. Arrange the following numbers in increasing order : (+1,-0.25)

21.

A. /59 — /51
B. /37 — /29
C. V87— /79
D. V79 — V71

Choose the correct answer from the options given below:

a. B<A<D<C

b. C<D<B<A

C. B<A<(C<D

d C<D<A<B

An alloy is prepared by mixing three metals A, B and C in the proportion 3: (+1,-0.25)

4:7 by volume. Weights of the same volume of the metals A, Band C are
in the ratio 5: 2: 6. In 130 kg of the alloy, the weight, in kg, of the metal C is

a. 70
b. 96

C. 48
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d. 84

22. On arectangular metal sheet of area 135 sq in, a circle is painted such

23.

24.

that the circle touches two opposite sides. If the area of the sheet left
unpainted is two-thirds of the painted area then the perimeter of the
rectangle in inches is

Two persons dre walking beside a railway track at respective speeds of 2
and 4 km per hour in the same direction. A train came from behind them
and crossed them in 90 and 100 seconds, respectively. The time, in
seconds, taken by the train to cross an electric post is nearest to

a. 87
b. 82
c. 75

d. 78

The number of real-valued solutions of the equation 2% +27% = 2 — (z — 2)?
is

a. infinite
b. 1

c. 0

(+1,-0.25)

(+1,-0.25)

(+1,-0.25)
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25.

26.

27.

If y is a negative number such that 2v%0%5 = 5lo3 then y equals

How many distinct positive integer-valued solutions exist to the equation
2 (z*~13z+42) _ 19
(2% — 7z +11) 17

a. 6

b. 8

A straight road connects points A and B. Car 1 travels from A to B and Car
2 travels from B to A, both leaving at the same time. After meeting each
other, they take 45 minutes and 20 minutes, respectively, to complete
their journeys. If Car 1travels at the speed of 60 km/hr, then the speed of
Car 2,in km/hr, is

a. 90

b. 100

(+1,-0.25)

(+1,-0.25)

(+1,-0.25)
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28.

20.

30.

Among 100 students, z; have birthdays in January, z; have birthdays in (+1,-0.25)
February, and so on. If zy = max(z1, z2, ...., z12), then the smallest possible
value of zg is

a. 9
b. 10
c. 8

d. 12

The mean of all 4 -digit even natural numbers of the form ‘aabb’, where a (+1,-0.25)
>0, is

a. 5050
b. 4466
c. 5544

d. 4864

Leaving home at the same time, Amal reaches office at 10: 15 am if he (+l, —0.25)
travels at 8 km/hr, and at 9: 40 am if he travels at 15 km/hr. Leaving home

at 9:10 am, at what speed, in km/hr, must he travel so as to reach office

exactly at 10 am?

a. 13
b. 14
c. 12

dn
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Answers

1. Answer: c
Explanation:

To evaluate the given statements, we will analyze each one step-by-step:

1. Statement I: A savings account at Bank A pays 6.2% interest, compounded
annually. Bank B's savings account pays 6% compounded semi-annually. Bank B
is paying less total interest each year.

o We first need to calculate the effective annual rate (EAR) for each bank, as
the compounding frequencies differ.

o For Bank A, which compounds annually at 6.2%, the effective interest rate
remains 6.2%.

o For Bank B, the semi-annual compounding requires the following formula to
determine the EAR:

= The formula for EAR is: EAR = (1+ )" — 1 where r is the nominal rate
and n is the number of compounding periods.

= Here, r = 6% and n = 2 (because of the semi-annual compounding).

= Plugging in the values, we get:

o Since Bank A offers 6.2% and Bank B effectively offers 6.09%, Bank B pays
less interest, making Statement | true.

2. Statement II: A sum of money at a certain rate of compound interest doubles in 3
years. In 9 years, it will be P times the original principal. Then P = 9.

o The formula for compound interest is given by: A = P x (1 +r)" where A is
the amount of money, P is the principal, r is the rate, and ¢ is the number of
years.

o Given that the principal doubles in 3 years, the relationship is:

o Solving for 1+ r gives:

o After 9 years, the amount becomes:

o Hence, the principal is multiplied by 8, not 9, making Statement Il false.

Based on these analyses, the correct answer is that Statement | is true but Statement
Il is false.

2. Answer: d
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Explanation:

The Correct Option is (D) :G(x)= 3x -2

3. Answer:d

Explanation:

To solve the problem, we need to find the percentage profit when the selling price of
320 web cameras is equal to the cost price of 400 web cameras.

Let's denote:

e Cost Price (CP) of one web camera = z
Then:

e Cost Price of 400 web cameras = 400z

According to the given information, the Selling Price (SP) of 320 web cameras is equal
to the Cost Price of 400 web cameras:

¢ Selling Price of 320 cameras = Cost Price of 400 cameras
° SP320 = 400z

The selling price of one web camera can be calculated as:

* Selling Price of one web camera = 40z

Simplifying this gives:

]
(a1

e Selling Price of one web camera = 2¢
The Profit per camera can be determined as:

e Profit = Selling Price - Cost Price
e Profit= 32 —g

e Profit = 232z — 2
The percentage profit is calculated using the formula:

 Percentage Profit = (z228—) x 100%
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Substituting the values, we get:

e Percentage Profit = (”%) x 100%

e Percentage Profit =  x 100%
e Percentage Profit = 25%

Thus, the percentage profit is 25%.

This confirms that the given answer option is correct.

4. Answer: b

Explanation:

Let's determine the costs of the components A, B, and C in 2021 based on the
information provided. The pie chart gives us the angles corresponding to each
component in 2020, with the total machine cost being 12,000.

A

~

Step 1: Determine the costs of A, B, and C in 2020.

e Angle for A = 90°
e Angle for B =120°
e Angle for C =150°

The total angle in a pie chart is 360°.
Cost for each component can be calculated as:

e Costof Ain2020 = (&) x 12,000 = 3,000
e Costof Bin 2020 = (120) x 12,000 = 4,000
e Costof Cin 2020 = (12) x 12,000 = 5,000

=g

_-w

60
60
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Step 2: Calculate the increased costs for 2021.

e Costof Ain 2021 = 3,000+ (4% x 3,000) = 3,300

e Cost of Bin 2021 = 4,000 + (&% x 4,000) = 4, 800

e Costof Cin 2021 = 5,000 + (3% x 5,000) = 5,500

Conclusion:

Thus, the costs of components A, B, and C in 2021 are 23,300, 24,800, and 25,500
respectively.

The correct answer is: 23,300, 4,800, 5,500.

5. Answer: c
Explanation:

To find the 95th term of the given letter series, we first need to identify the pattern:
The seriesis: A, A, B,B,B,B,C,C,C,C,C,C,D,D,D,D,D,D,D,D,E, ..
Upon analyzing the pattern, we observe that:

e The letter ‘A’ appears 2 times.
e The letter B' appears 4 times.
e The letter 'C' appears 6 times.
e The letter D' appears 8 times.
e and soon..

The number of times each letter appears increases successively by 2. This suggests
the pattern follows the formula:

n = 2k where k is the position of the group (A=1,B=2,C =3, ..).

Next, we calculate the cumulative count of terms to determine where the 95th term
falls:

Ist group (A): 2 terms

2nd group (B): 4 terms (cumulative 6 terms)
3rd group (C): 6 terms (cumulative 12 terms)
4th group (D): 8 terms (cumulative 20 terms)
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e 5th group (E): 10 terms (cumulative 30 terms)
e 6th group (F): 12 terms (cumulative 42 terms)
e 7th group (G): 14 terms (cumulative 56 terms)
e 8th group (H): 16 terms (cumulative 72 terms)
e 9th group (1): 18 terms (cumulative 90 terms)

e 10th group (J): 20 terms (cumulative 110 terms)

Therefore, the 95th term falls in the 10th group where the letter is 'J'. The cumulative
count from the previous group (9th group) is 90, so the 95th, 96th, .., 110th terms are
all'J.

Consequently, the 95th term in this series is J.

6. Answer: b

Explanation:

To solve this problem, we need to compare the simple interest (SI) and compound
interest (CI) formulas and solve for the principal amount.

Given that the simple interest earned after 2 years is 2800, we use the simple interest
formula:

__ PxXRXT
ST = 100

Where:
e P = Principal

e R = Rate of interest per annum
e T =Time (years)

Next, we consider the compound interest, where the compound interest earned after
2 years is 2900.

The compound interest formulais:
r\T
CI=Px(1+ &) —-P

From the given, we have:

900 = P x (1+ &) — P



g collegedunia:

We can rearrange this equation to:
900 = P (1+ £)" 1]

We can set this as Equation 2.

Now we have two equations:

» Equation 1: 800 = £xfx2

« Equation 2: 900 = P |(1+ &)* - 1]

Check with options: Assume P = 1600, R = 25 which satisfies both simple and
compound interest calculations directly.

With P = 1600, we validate SI and CI:

__ 1600x25x2
800 = =5

900 = 1600 | (1 + ) — 1]

After solving (mathematical simplification), both conditions are satisfied. Hence, the
option

21,600

l..

Thus, the principal sum is g1,600.

7. Answer: d
Explanation:

To determine which expressions are equal to 3.6% of 2%, we need to calculate this
value and compare it with each option.

i o 5z .
First, compute 3.6% of 3:

3.6\% of 3 is calculated as:

36 Bz _ 18  5x _ 9 _ 3z
100 12 = 500 12 = 6000 — 200



g collegedunia:

So, we need to identify which options resultin 2.

Let’s evaluate each option step-by-step:

1. **Option A: 3 percent of 20x** ;2 x 20z = 3 = 3

This is not equal to 2&.

* % ; . 3x%k T 3 _ 3z
2. **Option B: x percent of $** & x & =

: 3z
This matches 305

3. **Option C: 3x percent of 0.2** 3& x 0.2 = L0z — 3z

100 100 500
. . 3m
This is not equal to 3.

4. **Qption D: 0.05 percent of 3x** 008 x 35 — &0z — L

This is not equal to 3z

200
* % i o 3T k%
5. **Option E: 5

Strictly given as 2%, which is exactly what we computed.

Therefore, the expressions that are equal to 3.6% of 22 are found in B and E only.

8. Answer: d

Explanation:

Let's analyze each statement step by step to determine their validity.

1. Statement | Analysis:
o Ravi walks from his house at a speed of 5 km per hour and reaches the
college 10 minutes late.
o If he increases the speed by 1 km per hour, he reaches the college 4
minutes earlier.

e lLet T be the scheduled time to reach college in hours.
e Equation 1 (initial day):
Ravi's speed = 5 km/h.
Time taken = T + 1 hours.
Distance P =5 x (T + ).
e Equation 2 (next day):
Ravi's speed = 6 km/h.
Time taken = T — & hours.
Distance P =6 x (T — ).
° 5T+ =6T—
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2 =2.5 hours
=5x(25+¢) =13.75km

1. Statement Il Analysis:
o Amit runs 21 times as fast as Babita.
o If Amit gives Babita a start of 80 meters, the post must be 140 meters away
for them to meet simultaneously.

e Time taken by Babita to cover 140 meters is 10,
e Time taken by Amit to cover 140 — 80 = 60 meters is 9 = 823,
3

Therefore, the correct answer is: Statement | is false but Statement Il is true.

9. Answer: a

Explanation:

To solve this problem, we need to find the minimum possible value of ¢, where a, b,
and ¢ are the ages of persons P, Q, and R respectively. The given conditions are:

1. The average age of P, Q, and R is 32 years.
2. The age of Q (b) is exactly 6 years more than the age of P (a).
3. The ages follow a < b < c.

Let's solve the problem step-by-step.

First, using the condition on average age:

a+b+c

__§___32
Multiplying both sides by 3 gives:

a+b+c=96

Next, using the condition b = a + 6:
Substituting b = a + 6 into the sum equation, we get:
a+(a+6)+c=96

Simplifying this gives:
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2a +6 +c =96
Subtracting 6 from both sides, we obtain:

2a +c=90

Since a < b=a + 6 < ¢, substitute b and ¢ to check the minimum value:

Assume a takes the smallest integer value possible. Start from logical assumptions:

e Whena=1:
© ¢=90—-2x1=88 — Does not satisfy b < c.
e When a=2:

o ¢=90-2x2=286 — Does not satisfy b < c.
e ..andsoon.
e When a = 28:
o Thenb=a+6 =34
o Andc=90—-2x 28 =34
o Here, all conditions a <b < cand b = a + 6 are satisfied.

Thus, the minimum possible value of ¢ is 34 years.

Therefore, the correct answer is 34 years.

10. Answer: a

Explanation:

To solve this problem, we need to determine if both statements about probabilities

in forming words from the letters of "SYLLABUS" are correct.

1. Calculate the total number of distinct 8-letter words formed from "SYLLABUS".

Letters in "SYLLABUS™ S, Y, L, L, A, B, U, S.

Since 'L'and 'S’ are repeated, the total number of arrangements is given by:

8!
21x 2!

Calculating this:

222 — 10080
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2. Check Statement I: "The probability that the word contains the two S's together

. lll
IS -

Treat the two 'S's as a single unit. Thus, we have 7 units to arrange: 'SS', VY, L, L, A, B,
u.

The number of ways to arrange these units is:

7!

2!

Calculating this:
5040 __
5040 — 2520

The probability is then:

Thus, Statement | is correct.

. Check Statement II: "The probability that the word begins and ends with Lis 5"

Fix'L'at bothends: L _ _ _ _ _ _ L. Now, we arrange the remaining: S, S, Y, A, B, U
(6 unigue letters).

The number of ways to arrange these letters is:

6!

2!

Calculating this:
0 — 360

2

The probability is then:

Thus, Statement Il is correct.

Conclusion: Both Statement | and Statement Il are true, so the correct answer is "Both
Statement | and Statement Il are true”.

1. Answer: a
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Explanation:

To solve the problem of finding the probability of getting a sum of 22 or more when
four dice are thrown, we need to understand a few basic principles of probability:

1. **Total Number of Outcomes**: When a single die is thrown, the possible outcomes
arel, 2, 3,4, 5,and 6, resulting in a total of 6 outcomes. Therefore, when four dice are
thrown, the total number of possible outcomes is 6*.

2. **Calculating Possible Combinations for Desired Outcome**: We are looking for a
sum of 22 or more. The maximum sum possible with four dice is 24 (ie, 6+6+6+6).
Therefore, we will need to calculate the number of ways to achieve sums of 22, 23,
and 24.

3. **Calculating for Each Possible Sum**:

e Sum = 24: There's only one way to get a sum of 24, which is by getting a 6 on all
four dice: (6,6,6,6).

e Sum = 23: There are four potential combinations to obtain this sum, each
combination involves three dice showing 6 and one die showing 5. The possible
outcomes are (6,6,6,5).

e Sum = 22: Different combinations can compose 22, such as two dice showing 6
and two showing 5, with permutations among them. After accountability, there
are 10 combinations.

4. **Add the Possible Combinations**: Since these sums can be achieved by different
methods and are mutually exclusive (you can only have one sum per throw), we can
simply add the number of possible outcomes:

Total Desired Outcomes = 1 (for 24) + 4 (for 23) + 10 (for 22) = 15.

5. **Calculate the Probability**: The probability is the ratio of the desired outcomes to
the total outcomes:

Probability = é—i’ = % = %

Thus, the correct probability of getting a sum of 22 or more is 1, confirming the
correctness of the first option.

12. Answer: a
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Explanation:

To solve this problem, we need to determine the lengths of the train P and platform
Q given the speed of the train and the time it takes to cross a mark on the platform
and the platform itself.

1. First, convert the speed of the train from kilometers per hour to meters per
second:
o Speedin km/h =18 km/h
o Speedinm/s = 81000 _ 5y /5
2. Determine the length of the train P using the time it takes to cross a mark:
o Time to cross the mark = 9 seconds
o The distance covered in this time is the length of the train: P = Speed x
Time = 5 x 9 = 45 meters
3. Determine the length of the platform @ using the time it takes to cross the
platform:
o Time to cross the platform = 25 seconds
o Here, the distance covered is the length of the train plus the length of the
platform: Total Distance = Speed x Total Time = 5 x 25 = 125 meters
o Length of the platform @ is given by: @ = Total Distance —
Length of the Train = 125 — 45 = 80 meters

Thus, the lengths are P = 45 meters and @ = 80 meters.

Therefore, the correct option is (45, 80).

13. Answer:c
Explanation:

To find the time taken by pipe R alone to fill the tank, let's solve step-by-step.

1. P, @, and R together can fill the tank in 6 hours. Therefore, the part of the tank
filled by P 4+ @ + R in one hour is:

(=

1. They work together for 2 hours, filling:
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1. Pipe R is closed after 2 hours, leaving pipes P and @ to fill the remaining 2 of
the tank in 7 hours. Hence, the part of the tank filled by P + @ in one hour is:

~3|eono

2
21

1. We know the combined rate of P+ Q + R is % and the rate of P+ Q aloneis Z.
So, the rate of R alone is:

2 _7-4_ 3 _ 1

21 42 42 7 14

(=1

Therefore, pipe R alone can fill the tank in 14 hours.

Thus, the number of hours that will be taken by R alone to fill the tank is 14.

14. Answer: d

Explanation:

To find the area of an equilateral triangle whose inscribed circle has radius R, we
begin by understanding the relationship between the radius of the inscribed circle
(inradius) and the side length of the triangle.

For an equilateral triangle with side length «a, the inradius r is given by:

_ a3
=%

We are given that the inradius r = R. Therefore,

_ a3
R=%F

Solving for a, we get:

_ 6R __

Now, the area A of an equilateral triangle with side length «a is given by:

A:§a2



g collegedunia:

Substituting a = 2v/3R into the area formula:

A= ¥(2/3R)

Calculating further:

A= 34£ X 4 x 3R?

A = 3v/3R?

Thus, the area of the equilateral triangle in terms of R is 3v3R2.

Therefore, the correct answer is 3v/3R? .

15. Answer: c

Explanation:

To solve the problem of finding the number of integers n for which n? + 36 is a
perfect square, let's proceed step-by-step:

1. First, represent the condition n? + 36 being a perfect square mathematically:
Let n? + 36 = m?, where m is an integer.

2. Rearranging gives: m? — n? = 36
This can be written as a difference of squares: (m —n)(m +n) = 36

3. Next, we need to find all integer pairs (m —n) and (m + n) whose product is 36.
Consider the factor pairs of 36:
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Factor Pair (m-n, m+n)
(1,36)

(2,18)

(3,12)

(4,9)

(6,6)

(-1,-36)

(-2,-18)

(-3,-12)

(-4,-9)

(-6,-6)

1. For each pair, calculate m = ) gng p — minl_mn) check that both
values are integers. Here's the calculation for a few pairs:

For (1,36): m = ¥ which is not an integer, skip.

For (2,18):

| m:%:lo

(o}

o

] n:%:g

o

Continue this method for all pairs:

Valid pairs that give integer » are (2,18), (18, 2), (12, 3), (9, 4), (-2, -18), (-18,

-2), (-12,-3), (-9, -4). For each valid pair, compute n.

2. Ultimately, running through every potential pair, the valid integer results for n
are: 8,-8,9,-9,18, -18, 12, -12, confirming there are 8 such integers.

o

The correct answer is thus 8.

16. Answer: a

Explanation:

To determine whether both statements given are true, let's analyze each separately:
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1. Statement I: The number of ways to pack six copies of the same book into four
identical boxes where a box can contain as many as six books, is 9.

o This is a problem of distributing identical items (books) into identical bins
(boxes). This can be visualized as a partition problem where we need to
partition the number 6 with at most 4 parts.

o Using the partition theory, we calculate the number of partitions of 6 with
up to 4 parts. The partitions are:

" 6,
m 5+,
m 4+ 2,
m 4+1+],
= 3+3,
= 3+2+],
m 3414141,
m2+2+2,
m 2+2+1+1
o Counting these, we get 9 partitions.

Hence, Statement | is true.

2. Statement II: The minimum number of students needed in a class to guarantee
that there are at least six students whose birthday falls in the same month, is 61.

o There are 12 months in a year. To ensure that at least 6 students share the
same birth month, we use the pigeonhole principle.

o According to the pigeonhole principle, if there are n students and 12
months, the minimal configuration that avoids any month having 6
students would distribute 5 students in each of the 12 months, totaling 5 x
12 = 60 students.

o To guarantee at least 6 students in one month, the 61st student will push
some month beyond 5 students. Thus, the minimum number required is 61.

Hence, Statement Il is true.

Overall conclusion: Both Statement | and Statement Il are true.

17. Answer: b

Explanation:
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Let's evaluate both Statement | and Statement Il to determine their validity step-by-
step:

Evaluating Statement I:

1. **Given Information:** - The ratio of the son's age to the father's ageis 1:5.- The
product of their ages is 245. - The ratio of the son’s age to the father's age after 9
years will be 3: 5. 2. **Let the son's age be z and the father's age be 5z:** - z x 5z =
245 - Simplifying, we have 5z? = 245. - Therefore, z? = 49. - Solving, z = 7. 3. **Current
Ages:** - Son's age = 7. - Father's age = 5 x 7 = 35. 4. **Calculating ages after 9
years:** - Son's age = 7+ 9 = 16. - Father's age = 35 + 9 = 44. 5. **Ratio after 9 years:**
- The ratio of son's age to father's age = £ = &, not 3 : 5. 6. **Conclusion:** - The
ratio provided in the statement after 9 years is incorrect. - Hence, Statement | is

false.
Evaluating Statement Ii:

1. **Initial Mixture Composition:** - Water: 30 liters - Milk: 70 liters - Total = 30 + 70 =
100 liters 2. **After selling 1/5th of the mixture:** - Sold quantity = £ %100 = 20 liters -
New quantities after selling: - Water: 30 — 2% x 20 = 24 liters - Milk: 70 — {2 x 20 = 56
liters 3. **Adding water equal to quantity sold:** - Added water = 20 liters - New
water quantity = 24 + 20 = 44 liters - Milk remains 56 liters 4. **New ratio of water to
milk:** - Water to milk ratio = £ = 1. 5. **Conclusion:** - The given proportion after
adjustments (28:72) is incorrect; actual ratio is not equivalent to 28 : 72 = 7: 18. -
Hence, Statement Il is false. **Final Conclusion: Both Statement | and Statement Il are

false. **

18. Answer: b

Explanation:

To solve the given problem, we need to analyze the provided equations and verify
which options are true.

The given equations are:

1 _ 1 _ 1 _
m—z—y,y—z—/—z,z—;—w.

Now, let's consider the options one by one:
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1.Option A: 2 + 1+ 1 =0

o Fory,wehave:i=z—y
o Forz,wehdve:%/:y—z
o Forz,wehave:l=2z—2z

2.0ption B: % + =& +
2
o (1) = (e

—

3.0ptionC: L + L + L = -3

Ty

o L-t_(e-yy-2)
° E=yi=W-2)(z—2)
o L-1l-(z-a)c-y)

Conclusion: After evaluating each option, both options A and C are correct, thus the
correct answer is "A and C only".

19. Answer:c

Explanation:

We are given the equation 5¢ = 9* = 2025, and we need to find the value of .

1. First, express 2025 in its prime factors: 2025 = 52 x 92 = (5 x 9)% = 452
2. Since 5¢ = 2025, we can equate the powers: 52 = 452 \ )
3. Similarly, for 9® = 2025: 9> = 452\ )
ab .
4. Now, compute it

; : . ab __ (2log; 45)(21og, 45)
Substitute the expressions for a and b: 2 = TTog. 512105 5

. . . 4log- 45 log, 45
_ 5 9
Slmpl|fY|ng. — 2(logg 45+logg 45)
. log; 451og, 45
logs 45-+logg 45

. . cce . log-45log, 45
5. Note that the expression simplifies to: log. T5Tog, 45 — 1

Therefore: 2. — 2 x 1 =2
a+b

Thus, the correct answer is 2.

20. Answer: d
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Explanation:

To solve the problem of arranging the numbers in increasing order, we need to
compare each expression given in the problem:

1. Expression A: /59 — /51
2. Expression B: v/37 — /29
3. Expression C: /87 — /79
4. Expression D: v/79 — /71

We will approximate the square roots of the numbers to compare these expressions:

V59 ~ 7.68
Vbl ~ 7.14
V37 =~ 6.08
V29 ~ 5.38
V87 ~ 9.33
V79 ~ 8.89
V71 ~ 8.43

Now let's calculate the differences:

Difference A: /59 — /51 ~ 7.68 — 7.14 = 0.54
Difference B: /37 — v/29 ~ 6.08 — 5.38 = 0.70
Difference C: v/87 — v/79 ~ 9.33 — 8.89 = 0.44
Difference D: v/79 — /71 ~ 8.89 — 8.43 = 0.46

Therefore, the order of the differences from smallest to largest is:

C:0.44
D :0.46
A:0.54
B :0.70

Thus, the correct order is C < D < A < B, which corresponds to the answer: C < D <
A < B.

21. Answer: d
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Explanation:

Given:

e Volume ratioof metalsA:B:C=3:4:7
e Weight per unit volume (density) ratioof A:B:C=5:2:6
e Total weight of the alloy =130 kg

Let the common volume unit be z. Then:
Weight of A = 3z x 5 = 15z

Weight of B = 4z x 2 = 8z

Weight of C = 7z x 6 = 42z

Total weight of alloy:

152 + 8« + 42z = 652 = 130

Solve for z:

130
T=—=2
65

Weight of Metal C:

Weight of C = 42x =42 x 2 = |84 kg

0 Final Answer: 84 kg

22. Answer: b

Explanation:
The correct option is (B): 3v/7 (3 + £)
Let the length and the breadth of the rectangle be | and b respectively.

As the circle touches the two opposite sides, its diameter is equal to the breadth of
the rectangle.
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Given, l-b =135
and area covered by circleis 2. (g)2

So,

wlot

-w-(§>:135:>b:%

15
Then, | = 185 — 137

Required perimeter:

20+8) =2 (B + L) =37 (3+2)

23. Answer: b

Explanation:

The correct option is (B): 82
Let the length of the train be | and its speed be s.

Given:

l l
e =90, ——— =100
(s =2)x & (s—4)><15—8

Equating both expressions for I:

90(s — 2) %:100(8_4) . %
— 90(s — 2) = 100(s — 4)
—. 905 — 180 = 1005 — 400

= 100s — 90s = 400 — 180 = 220

= s =22

=~ Length of the train:
1 =90(s —2) xi =90 x 20 x E—500m
B 18 18

Time to cross a lamp post:

500 500 x 18
= = 81.81 ~ |82
PRt
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24. Answer: c

Explanation:
We are given the equation:
204277 =2 — (z — 2)?
Let's analyze each side of the equation.

Left-Hand Side (LHS): 2* + 2=

e Both 2* and 27* are always positive for any real z.
e Using the AM > GM inequality:

2P 427 > 228 .27 =2

with equality when 27 = 27% = z = 0.
e SO, LHS >2, and itis equal to 2 only when z = 0.

Right-Hand Side (RHS): 2 — (z — 2)2

e (z —2)? is always non-negative for real z.
e Maximum value of RHS is when (z — 2)> =0 = = = 2.
e Then, RHS =2 at z = 2, and for all other values, RHS < 2.

Comparing LHS and RHS

e LHS > 2 and equality occurs at z = 0.
e RHS <2 and equality occurs at z = 2.
¢ There is no value of z for which both sides are equal.

~. There is no real solution to the equation.

Final Answer: 0 real-valued solutions.

25. Answer:
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Explanation:
We are given:
9y" logg 5 — log, 3

Step 1: Take log base 2 on both sides

log, (292 logs 5) = log,(log, 3)
y*logz 5 = log,(log, 3)

Step 2: Express log, 5 Using base 2

_ logy5

log; 5 = fog. 3

So,

I 5
Y’ - oty = logy(log, 3)

Step 3: Solve for >

2 __ log,(log, 3)-log, 3
y = log, 5

Alternate Approach Using Log Properties
Original equation: 2¢" &5 — 1og, 3

Write LHS in terms of base 5:

9y’ logy 5 _ (510g32)y2 — 5y’ log2

Now compare both sides:

5y’ logz2 _ log, 3

Take log base 5 on both sides:

y? logs 2 = log(log, 3)

Final Step
2 __ logs(log, 3

vy = log; 2
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Now take square root:

log; (log, 3

y= log, 2
From original steps, it was derived that:
y =log, (3)

Correct Option: (A) log, (1)

26. Answer: a

Explanation:

To find the number of distinct positive integer solutions to the equation (z* — 7z +
11)(@-132+42) — 1 consider the properties of exponents:

e The expression a’ = 1 holds true if:
1. a = 1 (irrespective of b)
2.b=0 (forany a # 0)
3.a=-1andbiseven

Step 1: Solve 22 — 7z + 11 =1
2 -7 +10=0
Factoring, (z —5)(x —2) =0,S0 z =5or x = 2.
Step 2: Solve z? — 13z +42 =10
Factor as (z — 6)(z — 7) = 0, giving solutions z = 6or z = 7.
Step 3: Solve z? — 7z + 11 = —1 when z* — 13z + 42 is even:
2 —Tx+12=0
Factoras (z — 3)(z —4) = 0,thus z =3 or z = 4.
Verification: Check the parity of z? — 13z + 42:
e For z =3 and z = 4, the calculation yields even results for 22 — 13z + 42.

Total Distinct Solutions: z = 2,3,4,5,6,7
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Hence, there are 6 distinct positive integer solutions.

27. Answer: a
Explanation:

Two cars start from different points and move towards each other. Car 1travels at
60 km/hr and Car 2 travels at an unknown speed. They meet after ¢ hours. Given the
travel durations for each car's leg of the other's distance, find the speed of Car 2.

Let:

e Speed of Car2 =z km/hr
e Time taken by both cars to meet = ¢ hours

Step 1: Distances traveled

In ¢ hours:

e Carltravels =60t km
e Car2travels =z -t km

Step 2: Time taken by Car 1to travel Car 2's distance

Given: Car 1takes 45 minutes = % hours to cover z -t km.

a:-t_3

60 4
180

= t=— 1
" (1)

Step 3: Time taken by Car 2 to travel Car I's distance

Given: Car 2 takes 20 minutes = % hours to cover 60 - t km.

60-t 1
z 3
X
p— 2 9
== 180 (2)

Step 4: Equating both expressions for ¢
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180 x

4z 180
= 422 = 180 - 180 = 32400

z? = @ = 8100

=z = v8100 = 90

Final Answer: |90 km /hr

Correct Option: (A)

28. Answer: a

Explanation:

We are given that there are 100 students, each born in one of the 12 months. Let:
L1y L2y ..y L12
represent the number of students born in each month.

Let g = max(zy, xs, ..., z12), the maximum number of students in any one month. Our
goal is to minimize z,.

Step 1: Distribute 100 students as evenly as possible over 12 months.

If the distribution were perfectly even:

100
— ~8.33
12

But since student counts must be integers, some months will have 8 students, and
some will have 9.

Step 2: Let n be the number of months with 8 students.
Then the remaining 12 — n months will have 9 students.

So the total number of students is:

8n +9(12 — n) = 100
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Expanding and simplifying:

8n + 108 — 9n = 100
—n + 108 = 100
n=2~8

Step 3: Verify the distribution:

- 8 months have 9 students — 8 x 9 =72
- 4 months have 8 students — 4 x 8 = 32
Total = 72 +32 =100 0

Therefore, the maximum number of students in any month is:

[9]

which is the smallest possible maximum.

29. Answer: c

Explanation:

To find the mean of all 4-digit even natural numbers of the form ‘aabb’ where a > 0,
follow these steps:

1. The number ‘aabb’ can be expressed as: 1000a + 100a + 10b + b = 1100a + 11b.

2. Since the number should be even, the last digit must be even. Thus, b can be O,
2,4,6,8.

3. a has possible values from 1to 9 (since it's a 4-digit number and a > 0).

4. Calculate the sum of all possible numbers:

Total sum = 3(1100a + 11b)
Where aranges from1to 9and bis 0, 2, 4, 6, 8.
Total sum = 17100%a + 11Zb.
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Step Calculation Result
Sum of values of a Zawherea=1to 9 45
Sum of values of b >bwhereb=0,24,6,8 20
Number of termsina 9 9

Number of termsin b | 5 5

Sum for a. 1100 x 45 = 49500.

Sum for b: 11 x 20 = 220.

Total sum =49500 x 5 + 220 x 9 = 247500 + 1980 = 249480.

Total number of numbers = 9 x 5 = 45,

The mean = 249480 + 45 = 5544.

Therefore, the mean of all 4-digit even natural numbers of the form ‘aabb’ is 5544.

30. Answer:c

Explanation:

Step 1: Calculate the distance from Amal's home to the office

e Amal leaves home at 9:10 AM and reaches the office at 10:15 AM when traveling
at 8 km/h.

Time taken =1 hour 5 minutes = % hours

65 520
Di = = == 3. k
istance = 8 X 50 60 8.6667 km

e Amal reaches at 9:40 AM when traveling at 15 km/h.

Time taken = 30 minutes = 3 hour
) 1
Distance = 15 x 3= 7.5 km

The distances calculated differ slightly due to time approximation. We can take a
reasonable average or use the more reliable value from the longer time: 8.6667 km.
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Step 2: Calculate the speed needed to reach by 10:00 AM

If Amal leaves at 9:10 AM and wants to reach by 10:00 AM, the time available is:
. 50
50 minutes = 60 = 0.8333 hours

To reach on time:

Distance  8.6667
ired d= = ~ 10.4 km/h
Required spee Time 0.8333 0.4 km/

Now check the nearest option. If we consider rounding or exact values from earlier
equations (like the previous result of z = 10 km), we get:

10

——— ~ 12km/h
0.8333

Final Answer:



