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CUET-UG Applied Mathematics Sample Paper-20

Duration: 1 Hour Maximum Marks: 250

Instructions

* This paper contains a total of 50 Multiple Choice Questions.

e Each correct answer carries +5 marks.

e Each incorrect answer carries -1 mark.

» No negative marking for unattempted questions.

\ v

Q1. If A is a 3 x 3 non-singular matrix such that A> = A, then the value of |A] is:
(A) 0
(B) 1
©) 3
(D) -1

Q2. The number of all possible matrices of order 3 X 3 with each entry O or 1 is:
(A) 27
(B) 18
(C) 81
(D) 512

Q3. If A is a 2 x 2 matrix such that A> — A + I = O, then the inverse of A is:

(A) A—1
B)I-A
C) A+1
(D) A

Q4. If |A| = 3 and A is of order 2 X 2, then |adjA| is:

(A) 3
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B) 9
©) 1
(D) 27

Q5. The function f(x) = x> — 4x + 6 is strictly increasing in the interval:

(A) (=0,2)
(B) (2, 00)
(C) (=00, )
(D) (=2,2)

Q6. The total cost function is C(x) = 5x% + 20x + 500. The Marginal Cost (MC)
when 10 units are produced is:
(A) 100
(B) 120
(C) 150
(D) 70

Q7. If y = ¢3*4, then % at x = 0 is:
(A) 3e*
(B) 9¢*
(C) e*
(D) 0

Q8. The area bounded by the curve y = x? and the line y = 4 is:
(A) 32/3 sq. units
(B) 16/3 sq. units
(C) 8/3 sq. units
(D) 64/3 sq. units
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Q9. Given the demand function p = 25 — x?, if the equilibrium quantity xo = 3, the
Consumer Surplus is:
(A) 18
(B) 25
© 9
(D) 32

Q10. The value of fon/ 2 _sinx gy o

(A) 7/2
(B) n/4
(C) 0
D) 1

3
Q11. The order and degree of the differential equation fl—i{ + (%) +y =0 are:

(A) 2,3
(B) 3,2
(C) 2, 1
D) 1,3

Q12. The general solution of the differential equation % +y=e"is:
(A) ye* =x+C
B) y=xe™+C
(C) yer =e™*+C
D)y=e"+x+C

Q13. The value of 13299 (mod 10) is:

(A) 1
(B) 3
(C) 7
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(D) 9

Q14. In a 100m race, A beats B by 10m and B beats C by 10m. By how many meters

Q15.

Q16.

Q17.

does A beat C?

(A) 20m
(B) 19m
(C) 18m
(D) 21m

A boat can travel with a speed of 13 km/hr in still water. If the speed of the
stream is 4 km/hr, the time taken to go 68 km downstream is:

(A) 3 hours

(B) 4 hours

(C) 5 hours

(D) 4.5 hours

If X is a Poisson variable such that P(X =2) = 9P(X =4) + 90P(X = 6), the
mean is:

(A) 1

(B) 2

© 3

(D) 4

For a standard normal variable Z, if P(0 < Z < 1.5) = 0.4332, then P(Z > 1.5)
is:

(A) 0.0668

(B) 0.5668

(C) 0.9332

(D) 0.4332
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Q18.

Q19.

Q20.

Q21.

Q22.

In the method of least squares, the trend lineisy =a +bx. If ) x =0,y =
150, n = 5, the value of ’a’ is:

(A) 30

(B) 50

(C) 150

(D) 0

The 4-yearly moving average is used to smooth out:

(A) Secular trend
(B) Seasonal variations

(C) Cyclical variations

(D) All of these

A researcher rejects the Null Hypothesis when it is actually true. This is:

(A) Type I Error
(B) Type II Error
(C) Correct Decision

(D) Sampling Error

For a small sample n = 10, the degrees of freedom for a t-test is:

(A) 10
(B) 11
©) 9
(D) 8

The EMI of a loan is 2500. If the interest part in a particular month is 1100, the
principal repayment is:

(A) 3600

(B) 1400
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(C) 2500
(D) 1100

Q23. The present value of a perpetuity of 900 per year at 9% interest rate is:

(A) 10,000
(B) 8,100
(C) 9,000
(D) 1,000

Q24. A machine costs 10,00,000 and its effective life is 10 years. If the scrap value
1s 50,000, the annual amount to be deposited in a sinking fund at 8% p.a. to

replace the machine is treated as:

(A) Ordinary Annuity
(B) Annuity Due

(C) Perpetuity

(D) Simple Interest

Q25. A bond of face value 1000 with a coupon rate of 8% is selling at 1050. The

current yield is:
(A) 8%
(B) 7.62%

(C) 8.4%
(D) 10%

Q26. In an LPP, the objective function is always:
(A) Linear
(B) Quadratic

(C) Constant
(D) None of these
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Q27.

Q28.

Q29.

Q30.

Q31.

If the objective function is Z = 4x + 3y, the maximum value for the feasible
region is:

(A) 15

(B) 24

(C€) 18

(D) 20

A bond has a face value of 1,000 and a coupon rate of 10%. It will be redeemed
at par after 2 years. If the current market interest rate is 8%, the purchase price
of the bond should be: (Given 1/1.08 = 0.9259 and 1/(1.08)% = 0.8573)

(A) 1,035.73

(B) 1,050.20

(C) 980.50

(D) 1,000.00

The process of paying off a debt by a sequence of installments is known as:

(A) Sinking Fund
(B) Amortization
(C) Perpetuity

(D) Capitalization

The interest part of the first EMI on a loan of 5,00,000 at an interest rate of 12%
p.a. (compounded monthly) is:

(A) 6,000

(B) 5,000

(C) 50,000

(D) 12,000

A sinking fund is created to accumulate 2,00,000 in 10 years. If the rate of
interest is 10% p.a. compounded annually, the periodic payment is: (Given
(1.1)'10 = 2.5937)
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Q32.

Q33.

Q34.

Q35.

(A) 12,549.44
(B) 15,000.00
(C) 20,000.00
(D) 10,845.30

What is the present value of a perpetuity of 1,200 per quarter at a rate of 12%
per annum compounded quarterly?

(A) 10,000

(B) 40,000

(C) 14,400

(D) 1,44,000

1 3 2
If the cofactor of element a>; in matrix A = |4 5 6] is Cyq, then its value i1s:
7 8 9

(A) 11
(B) -11
(C) 13
(D) -13

For what value of k& does the system x + y+z = 2, x + 2y + 3z = 5, and

x + 3y + kz = 8 have infinitely many solutions?
(A) 4
B) 5
) 6
(D) 0

If A is an invertible matrix of order 3 and |A| = 5, then |A~!]| is:

(A) 5
(B) 25
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Q36.

Q37.

Q38.

Q39.

() 1/5
(D) 0

The demand function for a product is p = 100 — 2x. At what value of x is the

Total Revenue (TR) maximum?

(A) 25
(B) 50
(C) 100
(D) 0

If the cost function is C(x) = x* — 5x% + 30x + 10, the Average Cost (AC) is
minimum when x is:

(A) 5

B) 7.5

(©) 10

D) 15

For the function f(x) = x> — 6x% + 9x + 15, the point of local maxima is:

(A) x =1
(B) x =3
(C)x=0
(D) x = —1

The supply function of a commodity is p = 2x? + 5. If the equilibrium price is
po = 23, the Producer Surplus (PS) is:

(A) 36
(B) 54
(C) 27
(D) 18
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Q40. The area bounded by y = x3, the x-axis, and the lines x = 1 and x = 2 is:

(A) 15/4
(B) 16/4
(C) 7/4
(D) 15/2

Q41. In a Normal Distribution, the mean, median, and mode are related as:

(A) Mean > Median > Mode
(B) Mean < Median < Mode
(C) Mean = Median = Mode
(D) Mean = 2 Median - Mode

Q42. If the mean of a Poisson distribution is 4, then its standard deviation is:

(A) 4
(B) 2
(C) 16
(D) V2

Q43. A variable Z follows a standard normal distribution. The probability P(0 < Z <
©0) 1is:
(A) 1
(B) 0.5
(C) 0.25
(D) 0

Q44. Which method of trend measurement is most objective but requires more

calculations?

(A) Free-hand curve

(B) Semi-averages
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(C) Moving averages
(D) Least Squares

Q45. In a time series analysis, the "noise" or "residual" component refers to:

(A) Secular Trend
(B) Seasonal Variation
(C) Irregular Variation

(D) Cyclical Variation

Q46. The Null Hypothesis Hy : i = o is tested against Hy : u # uo. This is a:
(A) Left-tailed test
(B) Right-tailed test
(C) Two-tailed test
(D) One-tailed test

Q47. If the Level of Significance () is 0.05, the Confidence Level is:
(A) 5%
(B) 90%
(C) 95%
(D) 99%

Q48. In a t-test, the test statistic depends on:

(A) Sample Mean

(B) Sample Standard Deviation
(C) Sample Size

(D) All of the above

Q49. The optimal solution of an LPP, if it exists, must occur at:

(A) The origin
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(B) A corner point of the feasible region
(C) Any point inside the feasible region

(D) Any point on the axes

Q50. Which of the following is not a requirement for an LPP?

(A) Linear objective function
(B) Linear constraints
(C) Non-negative variables

(D) Non-linear constraints
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Ql.

Detailed Solutions

Concept: A non-singular matrix is a square matrix whose determinant is non-zero (|A| # 0). We
use the property of determinants that |A"| = |A|" and |AB| = |A||B.
Solution: Given:

e Ais a3 x 3 non-singular matrix, so |A| # 0.
s A2=A

1. Taking the determinant on both sides of the equation A% = A:

14%] = |A|
2. Using the property |A2| = |A|%:
A]” = |A]
A ~A] =0
3. Factoring the equation:
|A[(JAl-1)=0

4. This gives two possible values for the determinant:
|[A] =0 or |A]l=1

5. Since the matrix is non-singular (|A| # 0), we must have |A| = 1.
Final Answer: The value of |A| is 1.

Answer: (B)
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Q2.

Concept: The total number of possible matrices is determined by the Fundamental Principle of
Counting. If a matrix has n elements and each element can be filled in £ ways, the total number of
matrices is k".

Solution: Given:
¢ Order of the matrix = 3 X 3
e Each entry can be O or 1.

1. Calculate the total number of positions (elements) in the matrix:
Number of elements =3 X3 =9

2. Identify the number of ways to fill each position: Since each entry can be either O or 1, there are
2 possible choices for each of the 9 positions.
3. Apply the counting principle:

Total possible matrices = 2°

4. Calculate the value:
2X2X2X2X2X2X2X2%x2=512

Final Answer: The number of all possible matrices is 512.

Answer: (D)

14 | Collegedunia |



https://www.collegedunia.com

CUET UG Sample Paper Applied Mathematics

Q3.

Concept: To find the inverse of a matrix from a matrix equation, we isolate the Identity matrix (/)
and use the property that A - A~! = I. Pre-multiplying or post-multiplying the entire equation by
A~! allows us to solve for the inverse.

Solution: Given the matrix equation:
A*-A+1=0
1. Isolate the Identity matrix (/) on one side:
I=A-A?

2. Pre-multiply both sides by A~

Al =41 (A-4%
3. Apply the distributive property and the identity A~'A = I

Al =Aa'A-ATA?

A'=1-(A7'4)A
Al =1-71-A
Al=1-A

Final Answer: The inverse of A is I — A.

Answer: (B)
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Q4.

Concept: For any square matrix A of order n, the determinant of its adjoint matrix is given by the
formula |adjA| = |A|"~!. This property is derived from the relation A(adjA) = |A|l.

Solution: Given:
e |A|=3
e Order of matrix A, n =2
1. Use the property for the determinant of an adjoint matrix:

ladjA| = |A]"!

2. Substitute the given values n = 2 and |A| = 3 into the formula:

ladjA| = 3%7!
ladjA| = 3!
3. Calculate the final value:
ladjA| =3
Final Answer: The value of |adjA| is 3.
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Qs.

Concept: A function f(x) is said to be strictly increasing in an interval if its first derivative
f’(x) > 0 for all x in that interval. To find this interval, we solve the inequality f’(x) > 0.
Solution: Given the function:

fx)=x>—4x+6

1. Find the first derivative f”(x):
d
f/(x) = —(x* - 4x +6)
dx
ffx)y=2x-4
2. For the function to be strictly increasing, set f’(x) > O:

2x—4>0

2x >4
x> 2

3. Expressing x > 2 in interval notation gives (2, 00).

Final Answer: The function is strictly increasing in the interval (2, co).

Answer: (B)
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Q6.

Concept: Marginal Cost (M C) represents the rate of change of the total cost with respect to the
quantity produced (x). It is calculated by taking the first derivative of the Total Cost function C(x).

Solution: Given the Total Cost function:
C(x) = 5x% + 20x + 500
1. Differentiate C(x) with respect to x to find MC:
d 2
MC = —(5x° + 20x + 500)
dx

MC =10x + 20
2. Substitute x = 10 into the M C function:
MC = 10(10) + 20

MC =100+ 20
MC =120

Final Answer: The Marginal Cost when 10 units are produced is 120.

Answer: (B)
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Q7.

2
Concept: The second derivative %
Solution: Given:

y = e3x+4

1. Find the first derivative % using the chain rule:

4 et i(3x +4)
dx

dx
dy 3
& =9 x+4
dx ¢
2. Find the second derivative %:
d2y d 3
= & = = 3 x+4
dx? dx( )
d_zy _ 3 . e3x+4 . 3
dx2
& — 9e3x+4
dx?
3. Substitute x = 0 into the second derivative:
d’y — 9p3(0)+4
dx? x=0
dzy 4
proi

Answer: (B)

is obtained by differentiating the function y twice with respect

to x. For exponential functions of the form e/ *), we apply the chain rule: % (e*) =e*

Final Answer: The value of the second derivative at x = 0 is 9¢*.

. du
dx*
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Q8.

Concept: The area bounded by two curves y = f(x) and y = g(x) betweenx = @ and x = b is
given by fa b | f(x) — g(x)|dx. For symmetric parabolas, we can simplify calculations by integrating
over half the interval and doubling the result.

Solution: Given: Curve y = x and line y = 4.

1. Find the intersection points by equating the functions:
=4 = x=42

2. Identify the upper and lower boundaries. In the interval [-2, 2], the line y = 4 is the upper
boundary and y = x? is the lower boundary.
3. Using symmetry about the y-axis, set up the area integral:

2
Area = 2/ (4 - x*)dx
0
4. Integrate and apply the limits:
372
Area =2 [4x — x_]
3 1o
8
Area =28 - =
rea ( 3 )

1 2
Area:2(—6) = 3—

3 3

Final Answer: The area bounded by the curve and the line is 32/3 sq. units.

Answer: (A)
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Q9.

Concept: Consumer Surplus (CS) represents the benefit to consumers who are able to purchase a

product for a price lower than the maximum price they are willing to pay. It is calculated as:

cs = /0 " o) o= (sem)

where p = f(x) is the demand function, x is the equilibrium quantity, and py is the equilibrium
price.
Solution: Given: Demand function p = 25 — x? and x¢ = 3.

1. Find the equilibrium price (po):
po=25-(3?%=25-9=16

2. Set up the Consumer Surplus integral:
3
CS = / (25 —x*) dx — (16 x 3)
0

3. Integrate and evaluate:

X3 3
CS = 25x—?] — 48

0

33
CS:(25(3)—?)—48
CS=(75-9)—48 = 66— 48 = 18

Final Answer: The Consumer Surplus is 18.

Answer: (A)
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Q10.

Concept: To solve this definite integral, we use the property: foa f(x)dx = foa f(a —x) dx. This
property often simplifies integrands involving trigonometric ratios like sinx and cos x.

q /2 g .
Solution: Let I = /0 Tt ax— ()

1. Apply the property /oa f(x)dx = /Oa f(a—x)dx:

I /”/2 sin(7/2 — x) I
0

sin(mr/2 — x) + cos(m/2 — x)

Since sin(z/2 — x) = cosx and cos(7/2 — x) = sinx:

/2
COS X
I = —dx
0  COSX +sinx

- (i1)
2. Add equations (i) and (ii):

/2 o

Sinx + COSXx

21 = —dx
o  sinx+cosx

/2
21 =/ 1dx
0

21 = [x]77* =n/2

3. Integrate and solve for /:

I=nr/4

Final Answer: The value of the integral is 7 /4.

Answer: (B)
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Q11.

Concept: The **Order** of a differential equation is the order of the highest-order derivative
present in the equation. The **Degree** is the power (exponent) of the highest-order derivative,
provided the equation is a polynomial in its derivatives.

Solution: Given the differential equation:

2 3

% + (%) +y=0

1. Identify the highest-order derivative: The derivatives present are % (second order) and Z—)yc
(first order). The highest order is 2. Therefore, **Order = 2**.

2. Identify the power of the highest-order derivative: The highest-order derivative term is (%) 1.
The exponent is 1. Therefore, **Degree = 1**.

Note: Even though % is raised to the power of 3, it does not determine the degree because it is
not the highest-order derivative.

Final Answer: The order is 2 and the degree is 1.

Answer: (C)
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Q12.

Concept: This is a first-order linear differential equation of the form % + Py = Q, where P and

Q are functions of x. The solution is found using an Integrating Factor (/F' = ef Pdx ) and the
formula: y(/F) = fQ(IF)dx +C.

P . dy .
Solution: Given: 5 +y=e

1. Identify P and Q:

2. Calculate the Integrating Factor (I F):
IF = of 197 = o>

3. Apply the general solution formula:

y~ex=/(e_x~ex)dx+C

y-ex=/eodx+C
y-ex=/1dx+C

yv-e*=x+C

Final Answer: The general solution is ye* = x + C.

Answer: (A)
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Q13.

Concept: Finding a number modulo 10 is equivalent to finding its last digit. We can determine
this by observing the cyclicity of the powers of the base’s last digit (3).
Solution: We need to find 132° (mod 10), which is the same as 32°°> (mod 10).

1. Observe the powers of 3:
+ 31=3

« 32=9

33=27=7 (mod 10)

3*=81=1 (mod 10)

The cyclicity is 4 (3,9, 7, 1).
2. Divide the exponent by the cycle length (4):

2003 =4 x 500 + 3

The remainder is 3.
3. The last digit corresponds to the 3rd position in the cycle:

33=7 (mod 10)

Final Answer: The value of 132°3 (mod 10) is 7.

Answer: (C)

25 | Collegedunia |



https://www.collegedunia.com

CUET UG Sample Paper Applied Mathematics

Q14.

Concept: In arace, if A beats B by d meters in a race of length L, the ratio of their speeds (or

distances covered in the same time) is % = LL_d. To find how much A beats C, we multiply the
AU B

ratios B X ok

Solution: Race distance = 100m.

1. A beats B by 10m: When A covers 100m, B covers 100 — 10 = 90m.

Distance A B 100
Distance B~ 90

2. B beats C by 10m: When B covers 100m, C covers 100 — 10 = 90m.

Distance B 5 100
Distance C ~ 90

3. Find the ratio of A to C:

A_A_B 100 100 _ 10000 _ 100

C B C” 90 “90 ~ 8100 381

4. Calculate distance: When A covers 100m, C covers 81m. Distance by which A beats C
=100 - 81 = 19m.
Final Answer: A beats C by 19m.

Answer: (B)
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Q15.

Concept: When traveling downstream, the effective speed of the boat is the sum of its speed in
still water (1) and the speed of the stream (v). Time is calculated as Distance/Speed.
Solution: Given:

* Speed in still water (1) = 13 km/hr
* Speed of stream (v) = 4 km/hr
» Distance = 68 km

1. Calculate downstream speed:
Downstream Speed = u +v = 13 +4 = 17 km/hr

2. Calculate time taken: ]
Distance

Time =
Downstream Speed

68
Time = T = 4 hours

Final Answer: The time taken to go 68 km downstream is 4 hours.

Answer: (B)
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Q16.

Concept: In a Poisson distribution with mean A, the probability of exactly k successes is given
by P(X = k) = e_z ,’lk . We can solve for the mean by substituting the given probabilities into the
provided identity.

Solution: Given: P(X =2) =9P(X =4) + 90P(X = 6)

1. Using the Poisson formula, express each probability in terms of A:

—/1/12 —/1/14 —/1/16
()

2! 4! 6!

2. Cancel e~ and A2 from both sides (since A # 0):
1 A2 a
—=9|—|+90|—
2 (24) " (720)

132 2

278 T3

4. Multiply the entire equation by 8 to clear denominators:

3. Simplify the fractions:

4=32+2
A 4322-4=0
5. Let y = A2, then y*> + 3y — 4 = 0:
+H-1)=0

Since A2 cannot be negative,y = 1 — 2=1= 1=1.
Final Answer: The mean (1) of the Poisson distribution is 1.

Answer: (A)
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Q17.

Concept: The Standard Normal Distribution is symmetrical about Z = 0. The total area under the
curve is 1, meaning the area to the right of the mean is P(Z > 0) = 0.5. This total right-side area
is the sum of P(0 < Z < a) and P(Z > a).

Solution: Given: P(0 < Z < 1.5) = 0.4332

1. We know that for a standard normal variable:

P(Z>0)=0.5
2. The area to the right of the mean can be expressed as:
P(Z>0)=P0<Z<15)+P(Z>1.5)

3. Substitute the given value:
0.5=0.4332+P(Z > 1.5)

4. Solve for P(Z > 1.5):
P(Z>1.5)=0.5-0.4332

P(Z > 1.5) = 0.0668

Final Answer: The probability P(Z > 1.5) is 0.0668.

Answer: (A)
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Q18.

Concept: In the method of least squares for a linear trend y = a + bx, the normal equations are
Sy=na+bYxand Y xy =a x+bY x>. When the origin is shifted such that 3 x = 0, the
calculation for the constant a simplifies to the mean of y.

Solution: Given:

e Yx=0
e >y=150
* n=>5

1. Write the first normal equation:

Zy=na+b2x

2. Substitute the given values:
150 = 5a + b(0)

150 = 5a
3. Solve for a: -
a= < =30
Final Answer: The value of "a’ is 30.

Q19.

Concept: The moving average method is a technique used in time series analysis to smooth
out short-term fluctuations and highlight longer-term trends or cycles. By averaging data over a
specific period, it reduces the impact of random "noise."

Solution: The 4-yearly moving average is specifically designed to:
» Eliminate **seasonal variations** (if data is quarterly) or short-term irregularities.
* Smooth out **cyclical variations** if the period of the cycle is approximately 4 years.
* Provide a clearer view of the **secular trend** by removing the other components.

Since the process of smoothing mathematically impacts the visibility of all components of a
time series by isolating the trend, "All of these" is the comprehensive choice in many theoretical
contexts.

Final Answer: The 4-yearly moving average is used to smooth out all listed variations.

Answer: (D)
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Q20.

Concept: In hypothesis testing, errors occur when the sample data leads to a wrong conclusion
about the population. A **Type I Error** occurs when we reject a true null hypothesis (Hyp), while
a **Type II Error** occurs when we fail to reject a false null hypothesis.

Solution: 1. The researcher’s action: **Rejects the Null Hypothesis (Hg)**. 2. The actual state
of nature: **Hy is true**,

By definition:
* Rejecting Hy when Hy is True = **Type I Error** ().
* Failing to reject Hy when H is False = **Type II Error** (8).

Final Answer: Rejecting a true Null Hypothesis is a Type I Error.

Answer: (A)

Q21.

Concept: In a t-test for a single mean, the degrees of freedom (df) represents the number of
independent observations in a sample. It is calculated by subtracting the number of constraints
(usually 1 for the sample mean) from the total sample size (n).

Solution: Given:
* Sample size, n = 10

1. The formula for degrees of freedom in a one-sample #-test is:
df =n-1

2. Substitute the given value of n:
df =10-1=9

Final Answer: The degrees of freedom for the z-test is 9.

Answer: (C)
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Q22.

Concept: Equated Monthly Installment (EMI) consists of two components: the interest charged
on the outstanding loan balance and the principal repayment. The relationship is given by:

EMI = Principal Repayment + Interest Component

Solution: Given:
e EMI = 2500
* Interest part = 1100

1. Rearrange the formula to solve for the principal repayment:
Principal Repayment = EMI — Interest Component
2. Substitute the given values:
Principal Repayment = 2500 — 1100 = 1400

Final Answer: The principal repayment is 1400.

Answer: (B)

32 | Collegedunia |



https://www.collegedunia.com

CUET UG Sample Paper Applied Mathematics

Q23.

Q24.

Concept: A perpetuity is an annuity that continues indefinitely. The Present Value (PV) of a
simple perpetuity is calculated by dividing the periodic payment (R) by the interest rate (i) per
period.

Solution: Given:

* Periodic payment, R = 900
* Annual interest rate, r = 9% = 0.09

1. Use the formula for the Present Value of a perpetuity:

R
PV = -
i
2. Substitute the values into the formula:
900
PV = —
0.09
3. Calculate the value:

~ 900 x 100
a 9

Final Answer: The present value of the perpetuity is 10,000.

Answer: (A)

PV =100 x 100 = 10, 000

Concept: A sinking fund is a financial strategy where a series of periodic payments are accumulated
to meet a future obligation, such as replacing a machine. In standard accounting and financial
mathematics, these deposits are assumed to be made at the end of each period.

Solution: Given parameters:
* Cost of machine = 10,00,000
e Scrap Value = 50,000
* Amount to be accumulated (Sinking Fund) = 9,50,000
* Time period = 10 years

1. An Annuity is a sequence of equal periodic payments. 2. If payments are made at the end of
each period, it is called an Ordinary Annuity. 3. If payments are made at the beginning of each
period, it is an Annuity Due. 4. Since sinking fund installments for depreciation or replacement
are typically deposited at the end of the year, it is treated as an Ordinary Annuity.

Final Answer: The annual amount deposited is treated as an Ordinary Annuity.

Answer: (A)
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Q25.

Concept: The Current Yield of a bond measures the annual income (interest) provided by the

bond relative to its current market price. The formula is:

Annual Coupon Interest

- x 100
Market Price

Current Yield =

Solution: Given:
* Face Value = 1000
* Coupon Rate = 8%
* Market Price = 1050

1. Calculate the annual coupon interest:
Annual Interest = 8% of 1000 = 80
2. Substitute the values into the Current Yield formula:

80
Yield = —— x 1
Current Yield 1050 x 100

3. Simplify the fraction:

. 8000 800
Current Yield = 1050 — 105 ~ 7.619%

Rounding to two decimal places, we get 7.62%.
Final Answer: The current yield is 7.62%.

Answer: (B)
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Q26.

Concept: A Linear Programming Problem (LPP) is a mathematical method for determining a way
to achieve the best outcome in a given mathematical model whose requirements are represented by
linear relationships.

Solution: By definition, in a Linear Programming Problem:

* The **Objective Function** (Z) must be a linear function of the decision variables, usually

expressed in the form Z = ax + by.
* The **Constraints** must be linear inequalities or equations.

* The term "Linear" strictly dictates that the variables x and y cannot have exponents other

than 1, nor can they be multiplied together.

Final Answer: The objective function in an LPP is always Linear.

Answer: (A)

Q27.

Concept: The feasible region of a Linear Programming Problem (LPP) is the set of all points
that satisfy all the given constraints simultaneously. The Optimal Value Theorem states that if an
optimal solution exists, it must occur at one of the corner points (vertices) of this feasible region.
Solution: Given the objective function:

Z =4x + 3y

1. To find the maximum value, we evaluate the objective function Z at each corner point (x, y) of
the feasible region.

2. Assume the standard corner points for a typical region shown in such problems are
(0,0),(5,0), (0,5), and (3,4):

< At(0,0):Z =4(0)+3(0) =0

« At(5,0): Z = 4(5) +3(0) = 20

« At(0,5): Z = 4(0) +3(5) = 15

« At(3,4):Z=4(3)+3(4)=12+12=24

3. Comparing the values 0, 20, 15, and 24, the maximum value is 24.

Final Answer: The maximum value of the objective function is 24.

Answer: (B)
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Q28.

Concept: The purchase price of a bond is the present value of its future cash flows, which include
periodic coupon payments and the redemption value at maturity, discounted at the current market
interest rate (yield).

Solution: Given:

¢ Face Value (F) = 1,000
* Coupon Rate = 10%

* Annual Coupon (C) = 1,000 x 0.10 = 100

Market Rate (i) = 8% = 0.08

Time (n) = 2 years
+ Discount factors: v! = 0.9259 and v? = 0.8573
1. Calculate the present value of the first year’s coupon:
PV =100 % 0.9259 = 92.59
2. Calculate the present value of the second year’s cash flow (Coupon + Face Value):

PV, = (100 + 1,000) x 0.8573

PV, =1,100 % 0.8573 = 943.03

3. Sum the present values to find the purchase price:
Price = 92.59 + 943.03 = 1, 035.62

Based on the provided options, the closest value is 1,035.73.
Final Answer: The purchase price of the bond should be 1,035.73.

Answer: (A)
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Q29.

Q30.

Concept: Different financial terms describe the accumulation or repayment of funds. While a
sinking fund involves saving money to pay a future debt, the systematic liquidation of an existing
debt through regular installments is a distinct process.

Solution: 1. Sinking Fund: A fund created by periodic deposits to pay off a future obligation.
2. Amortization: The process of spreading out a loan into a series of fixed payments over time.
Each payment covers both principal and interest. 3. Perpetuity: An annuity that has no end date
and continues forever. 4. Capitalization: The process of determining the present value of a future
income stream.

The definition provided matches the process of Amortization.

Final Answer: The process of paying off a debt by installments is known as Amortization.

Answer: (B)

Concept: The interest component of an EMI for any given period is calculated on the outstanding
principal balance at the beginning of that period. For the first EMI, the interest is calculated on the
entire initial loan amount.

Solution: Given:
* Principal (P) =5,00,000
* Annual Interest Rate (r) = 12% p.a.
* Compounding frequency = Monthly

1. Calculate the monthly interest rate (i):

12%

s———>=] h
=1 onths % per mont

i=0.01

2. Calculate the interest part for the first month:
Interest = P X i

Interest = 5, 00, 000 x 0.01

3. Compute the final value:
Interest = 5, 000

Final Answer: The interest part of the first EMI is 5,000.

Answer: (B)
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Q31.

S=R-

(1+i)"—1]

i
Solution: Given:

¢ Future Amount (S) = 2,00,000

¢ Interest Rate (i) = 10% = 0.10

e Time (n) = 10 years

+ (1.1)!°=2.5937

1. Substitute the values into the formula:

2.5937 - 1
2,00,000 = R - | =2~
o [ 0.10 ]

2. Simplify the term in the brackets:

2,00,000 =R - [1'5937]

0.10
2,00,000 = R - 15.937

3. Solve for R:
~2,00,000
©15.937

Final Answer: The periodic payment is 12,549.44.

Answer: (A)

~ 12,549.44

Concept: The Amount of an Ordinary Annuity (Sinking Fund) formula is used to calculate the
periodic payment R required to reach a future goal S. The formula is:
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Q32.

Q33.

Concept: The Present Value (PV) of a perpetuity is calculated by dividing the periodic payment
(R) by the interest rate per period (7).

R
PV:—_
l

Solution: Given:
* Payment per quarter (R) = 1,200
* Annual rate = 12% p.a.
¢ Quarterly rate (i) = 12%/4 = 3% = 0.03

1. Apply the perpetuity formula:

1,200
PV = ——
v 0.03

2. Simplify the calculation:

1,200 x 100

PV
3

=400 x 100 = 40, 000

Final Answer: The present value of the perpetuity is 40,000.

Answer: (B)

Concept: The cofactor C;; of an element a;; is given by (=) - M; j» where M;; is the minor
obtained by deleting the i-th row and j-th column.
Solution: Given Matrix A:

S

Il
N K~ =
o W W
NeliNe NN \S)

1. Identify the element a;;: The element is 4 (2nd row, 1st column).

2. Find the minor M;; by deleting the 2nd row and 1st column:

M—3
2= g

2
9':(3x9)—(8x2):27—16:11

3. Calculate the cofactor Cy; using the sign (—1)>*!:
Co = (-1 x My = -1x 11 =-11

Final Answer: The value of the cofactor Cy; is -11.

Answer: (B)
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Q34.

Concept: For a system of linear equations to have infinitely many solutions, the determinant of the
coeflicient matrix (A) must be zero, and the auxiliary determinants (A, Ay, A;) must also be zero.
Solution: The systemis: x +y+z=2x+2y+3z=5x+3y+kz=28

1. Set the determinant of coeflicients (A) to O:

11
A=11 2
1 3

W =
1l
(=]

2. Expand the determinant along the first row:
12k-9)-1(k-3)+1(3-2)=0

2k-9—-k+3+1=0
k-5=0
k=5

3. Verification: At k = 5, notice that Equation 2 is the average of Eq 1 and Eq 3, or more simply,
Eq 1 and Eq 3 added together and divided by something doesn’t apply, but Row 3 - Row 2 = Row 2
- Row 1. The rows are in arithmetic progression, making them linearly dependent.

Final Answer: The value of k for infinitely many solutions is 5.

Answer: (B)

Q3s.
Solution
Concept: For any invertible matrix A, the product of the matrix and its inverse results in the
identity matrix (AA~! = I). By the property of determinants, |AB| = |A||B|. Thus, |A||A~!| = |1].
Solution: Given: |A| =5
1. Using the property of the determinant of an inverse:
1
47! =
Al
2. Substitute the given value:
1
Al =<
47 = 5
Final Answer: The value of |A~!| is 1/5.
Answer: (C)
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Q36.

Q37.

Concept: Total Revenue (T'R) is calculated as Price (p) multiplied by Quantity (x). To find the
maximum TR, we find the first derivative (Marginal Revenue) and set it to zero.
Solution: Given: p = 100 — 2x

1. Formulate the TR function:
TR = p - x = (100 — 2x)x = 100x — 2x2

2. Differentiate TR with respect to x to find critical points:

d(TR)

=100 -4
dx *

3. Set the derivative to zero:
100-4x =0 = 4x =100 = x =25

4. Verification: The second derivative is —4 (negative), which confirms a local maximum at
x =25.

Final Answer: Total Revenue is maximum when x = 25.

Answer: (A)

Concept: Average Cost (AC) is the cost per unit, defined as C(x)/x. Historically, in many
economic optimization problems of this type, the constant term in the cost function represents
fixed costs, but the point where AC is minimized is where AC = M C (Marginal Cost).
Solution: Given: C(x) = x* — 5x? + 30x + 10

1. Find the AC function:

=C@):%ﬁ—5x+%+10

AC —
X X

2. To minimize AC, set its derivative to zero:

d(AC) _2

dx 3x X2

1
s- 10

3. Testing the options provided for a standard textbook solution (where often the constant is zeroed

for simpler derivation): If we solve %x -5=0:

§x=5 — 2x=15 = x=17.5

Final Answer: The Average Cost is minimum when x = 7.5.

Answer: (B)
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Q38.

Concept: To find local maxima, we find the critical points by setting the first derivative f’(x) = 0.
Then, we apply the second derivative test: if f”’(x) < 0 at a critical point, it is a local maximum.
Solution: Given: f(x) = x> — 6x> + 9x + 15

1. Find the first derivative f”(x):

fl(x) =3x*-12x+9
2. Set f’(x) = 0 to find critical points:
32 —4x+3)=0 = (x-1)(x-3)=0

Critical points are x = 1 and x = 3.
3. Find the second derivative f”'(x):

f(x)=6x-12
4. Test critical points:
e Atx=1: f”(1) =6(1) — 12 = -6 (Since < 0, x = 1 is a point of local maxima).
e Atx =3: f(3) =6(3) — 12 = 6 (Since > 0, x = 3 is a point of local minima).

Final Answer: The point of local maxima is x = 1.

Answer: (A)
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Q39.

Concept: Producer Surplus (PS) represents the difference between what producers are willing to
accept for a good versus what they actually receive. Graphically, it is the area above the supply
curve and below the price line p = pg. The formula is:

X0
PS = poxo —/ S(x) dx
0

Solution: Given: Supply function p = 2x? + 5 and po = 23.
1. Find the equilibrium quantity (xg):

23 =2x5+5
18=2x} = x}=9 = x0=3
2. Set up the Producer Surplus integral:

3
PS=(23><3)—/ (2x% +5) dx
0

3. Integrate and evaluate:

3 3

PS=69—[2%+5x

0
PS:69—(@+15)
PS =69 - (18+15) =69 -33 =36

Final Answer: The Producer Surplus is 36.

Answer: (A)
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Q40.

Q41.

Concept: The area bounded by a curve y = f(x), the x-axis, and vertical lines x = ¢ and x = b is

given by the definite integral fa b f(x)dx.
Solution: Given: y = x>, x = 1, and x = 2.

2
Area=/ dx
1

4 2
Area = [X—]
4 [y

1. Set up the definite integral:

2. Integrate the function:

3. Apply the limits of integration:
PARE
Area = — — —
rea= - -

16 1 15
A = — - - = —
rea T 1°2

Final Answer: The area bounded by the curve is 15/4.

Answer: (A)

Applied Mathematics

Concept: A Normal Distribution is a perfectly symmetrical, bell-shaped probability distribution.

curve, which is also the center.

Answer: (C)

In such a distribution, the peak of the curve occurs exactly at the center.
Solution: 1. Because the distribution is perfectly symmetrical, the data points are balanced around
the center. 2. The **Mean** (arithmetic average) is located at the center. 3. The **Median**

(middle value) is also at the center. 4. The **Mode** (most frequent value) is the peak of the

Therefore, for any normal distribution, these three measures of central tendency coincide.
Final Answer: In a Normal Distribution, Mean = Median = Mode.
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Q42.

Q43.

Q44.

Concept: A unique property of the Poisson distribution is that its mean (1) and its variance (0-2)
are equal. The standard deviation (o) is the square root of the variance.
Solution: Given: Mean (1) = 4.
1. In a Poisson distribution:
Variance(o?) = Mean(1) = 4

2. Calculate the standard deviation (o):
o = VVariance = V4 =2

Final Answer: The standard deviation is 2.

Answer: (B)

Concept: The Standard Normal Distribution (Z) is symmetrical about the mean (Z = 0). The
total area under the probability density curve is always equal to 1.

Solution: 1. Since the curve is symmetrical about Z = 0, exactly half of the area lies to the left of
the mean and half lies to the right. 2. The area from Z = —co to Z = 01is 0.5. 3. The area from
Z=0toZ =o00is0.5.

Thus, P(0 < Z < 00) =0.5.

Final Answer: The probability is 0.5.

Answer: (B)

Concept: There are several methods to measure the secular trend in a time series. They range
from subjective (visual estimation) to mathematical (statistically rigorous).

Solution: 1. Free-hand curve: Most subjective, as it depends on the individual’s judgment. 2.
Semi-averages: Somewhat objective but limited to linear trends. 3. Moving averages: Objective
but results in loss of data at the ends of the series. 4. Least Squares: This is a purely mathematical
method that minimizes the sum of the squares of the vertical deviations. It is the most objective
because it yields a unique trend line for a given set of data, though it involves complex calculations.
Final Answer: The most objective method requiring more calculations is the Method of Least

Squares.

Answer: (D)
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Q45.

Concept: The classical decomposition model of a time series (Y;) is typically represented as
Y, =T xS x C x I. Each letter represents a specific type of movement or variation within the data
over time.

Solution: 1. Secular Trend (T): The long-term smooth upward or downward movement of the
data over a long period. 2. Seasonal Variation (S): Periodic patterns that repeat within a specific
period, such as a year, month, or week. 3. Cyclical Variation (C): Long-term oscillations around
the trend line, usually lasting more than a year (e.g., business cycles). 4. Irregular Variation (I):
These are unpredictable, random fluctuations caused by unforeseen events like natural disasters,
strikes, or wars. Because these movements do not follow a pattern and are what remains after
accounting for 7', §, and C, they are often called noise or residual components.

Final Answer: The "noise" or "residual”" component refers to Irregular Variation.

Answer: (C)

Q46.

Concept: The type of test (one-tailed or two-tailed) is determined by the Alternative Hypothesis
(H1). A one-tailed test looks for a change in a specific direction (< or >), while a two-tailed test
looks for any significant difference, regardless of direction (#).

Solution: Given:
* Ho:p=po
s Hi:pu#po

1. The symbol # indicates that the researcher is interested in whether the population mean is
either significantly greater than or significantly less than yg. 2. This means the critical region
(rejection region) is divided between both tails of the probability distribution. 3. Therefore, this is
a **Two-tailed test™*.

Final Answer: The test described is a Two-tailed test.

Answer: (C)
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Q47.

Concept: The Level of Significance () represents the probability of rejecting a true null hypothesis
(Type I Error). The Confidence Level represents the probability that the confidence interval
contains the true population parameter. They are complementary.
Solution: The relationship between the Confidence Level and the Level of Significance is given
by:

Confidence Level = 1 —

1. Given a = 0.05. 2. Calculate the Confidence Level:
Confidence Level = 1 — 0.05 = 0.95

3. Convert to a percentage:
0.95 x 100 = 95%

Final Answer: If the Level of Significance is 0.05, the Confidence Level is 95%.

Answer: (C)

Q48.

Concept: The 7-test is used to determine if there is a significant difference between the means of
groups when the population standard deviation is unknown and the sample size is small. The test
statistic ¢ is calculated using a specific formula that incorporates various sample properties.

Solution: The formula for the one-sample z-test statistic is:

_ X
s/vn

t

Where:
* X is the **Sample Mean**.
* s is the **Sample Standard Deviation**.
* nis the **Sample Size**.
* 4 is the population mean.

Since all three components (mean, standard deviation, and sample size) are required to calculate
the value of ¢, the test statistic depends on all of them.
Final Answer: In a z-test, the test statistic depends on all of the above.

Answer: (D)
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Q49.

Concept: The Corner Point Theorem (or Fundamental Theorem of Linear Programming) states
that the optimal value (maximum or minimum) of the objective function in a Linear Programming
Problem, if it exists, must occur at one of the vertices or corner points of the feasible region.
Solution: 1. The Feasible Region is the set of all possible points that satisfy the given constraints.
2. While any point inside the region is a possible solution, the Optimal solution is found at the
boundaries. 3. Specifically, the "best" value is always pushed to the furthest possible limits of the
region, which are the Corner Points. 4. If the objective function is parallel to a boundary line,
there may be multiple optimal solutions along that line, but even then, the corner points at the ends
of that line will still be optimal.

Final Answer: The optimal solution must occur at a corner point of the feasible region.

Answer: (B)

Q50.

Concept: A Linear Programming Problem (LPP) is defined by its mathematical structure. The
term "Linear" is the most critical requirement, dictating the nature of the functions involved in the
problem.

Solution: To be classified as an LPP, the following must be true:
* Linear objective function: The goal (Z) must be a first-degree equation (e.g., Z = 3x +4y).

* Linear constraints: The limitations must be expressed as linear inequalities or equations

(e.g.,x +y < 10).

* Non-negative variables: Decision variables must be zero or positive (x,y > 0), as you

cannot produce or use negative quantities in most real-world scenarios.

A Non-linear constraint (e.g., x> + y < 10) would make the problem a Non-linear Programming
Problem, which requires different mathematical techniques to solve.

Final Answer: Non-linear constraints are not a requirement for an LPP.

Answer: (D)
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