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CUET-UG Applied Mathematics Sample Paper-15

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.

\ J

Q1. Let A be a non-singular square matrix of order 3. If |A| = 3, then the value of
ladj(adj(A))] is:

(A) 9
(B) 27
(C) 81
(D) 243
Q2. IfA = (1) ﬂ,then A" is equal to:
(A) 1 2n
0 1
B) 12"
0 1
©) n 2n
0 n
D) (1 n2
0 1

Q3. The value of x for which the matrix is singular is:

x+ 1 —3]

(A) 13/2
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(B) —13/2
() 17/2
(D) —17/2

Q4. For a matrix A, if A2 — A + I = 0, then the inverse of A is:

(A) A+1
B)I-A
C) A1
(D) A

Q5. The maximum value of f(x) = x> — 3x on the interval [0, 2] is:

(A) O
(B) 2
©) -2
(D) 1

Q6. The function f(x) = e** is:

(A) Strictly increasing for all x € R
(B) Strictly decreasing for all x € R
(C) Increasing only for x > 0

(D) Decreasing only for x <0

Q7. If y = sin(sin x), then % is equal to:

(A) —sin(sinx) cos?x — cos(sinx) sinx
(B) cos(sinx) cosx

(C) sin(cosx)

(D) —sin(sinx)

Q8. The point on the curve y = x> — 4x + 5 where the tangent is parallel to the x-axis

1S:
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(A) (2,1
B) (1,2)
©) (0,5)
(D) (4,5)

Q9. The value of [ -2 is:

xInx
(A) In(Inx) + C
(B) (Inx)>+C
© =+C
(D) xInx +C

Q10. The area bounded by the curve y> = 4x and the line x = 3 is:

(A) 4V3 sq units
(B) 8V3 sq units
(C) 16V3 sq units
(D) 243 sq units

Q11. The value of [* —Sinx__gy s;

sin x+cos x

(A) m/2
(B) m/4
(&N
(D) 0
2
Q12. The order and degree of the differential equation /1 + (%) = % are:

(A) Order 2, Degree 1
(B) Order 1, Degree 2
(C) Order 2, Degree 2
(D) Order 1, Degree 1
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Q13.

Ql14.

Q15.

Q16.

Q17.

The general solution of fl—y = is:
X X

(A) y=cx
B) y=c/x
C)x*+y’=c
D)y=x+c

A bag contains 5 red and 3 blue balls. If two balls are drawn at random without

replacement, the probability that both are red is:
(A) 5/14

(B) 25/64

(C) 5/28

(D) 15/56

In a Linear Programming Problem, the objective function is always:

(A) Cubic
(B) Quadratic
(C) Linear
(D) Constant

What is the value of 15 (mod 4)?
(A) 1
(B) 2
© 3
(D) 0

A motorboat can travel 30 km upstream and 28 km downstream in 7 hours. It
can also travel 21 km upstream and return in 5 hours. The speed of the boat in

still water is:

(A) 10 km/h
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(B) 12 km/h
(C) 14 km/h
(D) 8 km/h

Q18. In a 100m race, A beats B by 10m and C by 20m. By how many meters does B
beat C?

(A) 10m
(B) 11.11m
(C) 9m
(D) 12m

Q19. If x =3 (mod 7),then5x = ... (mod 7):
(A) 1
(B) 2
© 3
(D) 4

Q20. To solve a system of linear equations AX = B using matrix inversion, A must be:
(A) Singular
(B) Non-singular
(C) Identity matrix

(D) Symmetric only

1 23
Q21. The cofactor C»; of the matrix (4 5 6] is:
789
(A) 6
(B) -6
©) 12

5 | Collegedunia |


https://www.collegedunia.com

CUET UG Sample Paper Applied Mathematics

Q22.

Q23.

Q24.

Q25.

Q26.

(D) -12

If the determinant of a 3 X 3 matrix A is 0, the system AX = B (B # 0) has:

(A) Unique solution
(B) Either no solution or infinite solutions
(C) Always no solution

(D) Always infinite solutions

If the total cost function is C(x) = x? + 2x + 16, at what level of output x is the
Marginal Cost equal to 10?

(A) x =2
(B) x = 4
(C) x =8
(D) x = 10

A firm’s revenue function is R(x) = 100x —0.5x2. The value of x that maximizes

revenue is:

(A) 50
(B) 100
(C) 200
(D) 75

If the demand function is P = 50 — 2x, the Consumer Surplus at x = 10 is:
(A) 100

(B) 200

(C) 300

(D) 50

The supply function is P = 10 + 3x. If the equilibrium price is 40, the Producer

Surplus is:
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Q27.

Q28.

Q29.

Q30.

(A) 150
(B) 200
(C) 100
(D) 300

Given the demand function Q = 100 — P?, the price elasticity of demand at
P=35is:

(A) 2/3

(B) 1/3

©) 1/2

(D) 1

In a growth model % = kN, if the population doubles in 10 years, the growth

constant k 1s:
In?2

(A) T

(B) 10In2
10

O 13

(D) 0.5

A radioactive substance decays such that A = Age %%, The half-life is

approximately:

(A) 13.86 years
(B) 20 years
(C) 10 years
(D) 5 years

In a Poisson distribution, if the mean is 4, the variance is:

(A) 2
(B) 4

7 | Collegedunia |


https://www.collegedunia.com

CUET UG Sample Paper Applied Mathematics

Q31.

Q32.

Q33.

Q34.

() 16
(D) 8

If Z is a standard normal variable, P(Z > 0) is:

(A) 1
(B) 0
(C) 0.5
(D) 0.25

For a Poisson distribution, P(X = 0) = e~2. The mean of the distribution is:

(A) 1
(B) 2
©) 0
D) e

In a Normal distribution, approximately what percentage of data falls within
u+20?

(A) 68%

(B) 95%

(C) 99.7%

(D) 50%

The trend line for a time series y = 10 + 2¢. If ¢+ = O represents 2020, the
predicted value for 2025 is:

(A) 20

(B) 15

(C) 22

(D) 10
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Q35. Using a 3-year moving average, the trend value for the 3rd year in the series 10,
20, 30, 40, 50 is:
(A) 20
(B) 30
(C) 40
(D) 25

Q36. Which method of measuring secular trend is considered the most mathematically

accurate?

(A) Freehand curve
(B) Moving average
(C) Least squares

(D) Semi-averages

Q37. A null hypothesis is rejected when the p-value is:

(A) Greater than the significance level
(B) Less than the significance level
(C) Equalto 1

(D) Zero only

Q38. The t-test is typically used when the sample size (n) is:
(A) n> 30
(B) n <30
(C) n =100

(D) n is infinite

Q39. The degrees of freedom for a t-test with a single sample of size 15 is:

(A) 15
(B) 16
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Q40.

Q41.

Q42.

Q43.

(©) 14
(D) 30

An EMI of $1000 is paid for 12 months at 12% per annum (flat rate). The total
interest paid is:

(A) $1440

(B) $1200

(C) $144

(D) $120

The present value of a perpetuity of $500 per year at an 8% interest rate is:

(A) $6250
(B) $4000
(C) $5000
(D) $5400

A sinking fund is created to accumulate $10,000 in 5 years at 10% compounded

annually. The periodic payment is: (Given 1.1° = 1.6105)

(A) $1638
(B) $2000
(C) $1000
(D) $1500

If a bond with a face value of $1000 pays a 5% annual coupon and the market

interest rate 18 5%, the bond will sell at:

(A) A premium
(B) A discount
(C) Par value

(D) Cannot be determined
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Q4.

Q45.

Q4e6.

Q47.

Q48.

Nominal interest rate is 12% compounded monthly. The effective annual rate
(EAR) is:

(A) 12%

(B) More than 12%

(C) Less than 12%

(D) Exactly 12.12%

In an LPP, the feasible region is the set of points that satisfy:

(A) Only the objective function
(B) Only the non-negativity constraints
(C) All constraints simultaneously

(D) Any one constraint

If the feasible region of an LPP is unbounded, the objective function:

(A) Must have no solution
(B) Must have a unique solution
(C) May or may not have an optimal solution

(D) Always has an infinite solution

The corner points of a feasible region are (0,0), (5,0), (3,4),(0,5). The
maximum value of Z = 3x + 2y is:

(A) 15

(B) 17

(C) 10

(D) 18

A man can row 5 km/h in still water. If the river flows at 1 km/h, it takes him 1

hour to row to a place and back. How far is the place?

(A) 2.4 km
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(B) 2.5 km
(C) 3km
(D) 4.8 km

Q49. Two pipes A and B can fill a tank in 20 and 30 minutes respectively. If both are
opened together, the tank is filled in:
(A) 10 mins
(B) 12 mins
(C) 15 mins
(D) 25 mins

Q50. In a race of 200m, A can beat B by 31m and C by 18m. In a race of 350m, C
will beat B by:
(A) 25m
(B) 20m
(C) 22.75m
(D) 27m
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Ql.

Detailed Solutions

Concept: For a non-singular square matrix A of order n, the properties of determinants and
adjoints provide a specific relationship for the double adjoint. The determinant of the adjoint of an
adjoint is calculated using the formula:

ladj(adj(A))| = |A|"~V°

This formula is derived from the property |adj(A)| = |A|"~" and applying it iteratively.
Solution: Given the following parameters from the question:

¢ Order of the matrix (n) =3
¢ Determinant of the matrix (|A|) =3

1. First, determine the exponent using the order n:
(n-1)2=0B-12=22=4
2. Substitute the determinant value and the calculated exponent into the formula:
ladj(adj(A))] = 3*

3. Calculate the final value:
3x3%x3x3=281

Final Answer: 81

Answer: (C)
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Q2.

Q3.

1 k 1 nk
Concept: For a matrix of the form A = o il the n-th power is given by A" = " . This
can be verified using mathematical induction or by calculating the first few powers.
1 2
Solution: Given A = it Let’s find A?:
A2 A Ao 1 2|[1 2 D) +2(0) 12)+2(1)| |1 4] |1 22
- “lo 1]|fo 1| |om)+10) 0o +1(D)| |0 1| |o 1
Similarly, for A3:
1 4](1 2 1 6 1 23
0 1]({0 1 0 1 0 1
. 1 2n
By observing the pattern, A" = o
. . . 2n
Final Answer: The matrix A" is | ]
Answer: (A)

Concept: A square matrix is said to be singular if its determinant is equal to zero (JA| = 0).

x+1 -3

Solution: Let A = . For the matrix to be singular, we set the determinant to zero:

|Al = (x + 1)(2) = (=3)(5) =0
Expand the expression:
2x+2+15=0
2x+17=0

Solve for x:
2x = —17

x=-17/2

Final Answer: The value of x is —17/2.

Answer: (D)
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Q4.

Qs.

Concept: To find the inverse of a matrix from a given matrix equation, we manipulate the equation
to isolate the Identity matrix (/) and then multiply by A~!, or rearrange the terms to factor out A.

Solution: Given the equation:

A2 A+1=0
Rearrange the equation to isolate /:
I=A-A
Factor out A from the right-hand side:
I=A(-A)

By the definition of an inverse (AA~!' = I), the expression multiplied by A that results in the

identity matrix is the inverse. Therefore:
Al=1-A4

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

Answer: (B)

Concept: To find the absolute maximum value of a function on a closed interval [a, b], we
evaluate the function at its critical points (where f’(x) = 0) and at the endpoints of the interval.
Solution: Given f(x) = x> — 3x on [0,2]. 1. Find the derivative: f’(x) = 3x> —3. 2. Set
f’(x) = 0to find critical points:

3x2-3=0 = x*’=1 = x = +I1

Only x = 1 lies within the interval [0, 2]. 3. Evaluate f(x) at critical points and endpoints:
* f(0)=(0°-3(0)=0
« fFH)=(1)Y-31)=1-3==-2
* f)=(2°-3(2)=8-6=2

Comparing the values {0, =2, 2}, the maximum value is 2.
Final Answer: The maximum value is 2.

Answer: (B)
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Q6.

Q7.

Concept: A function f(x) is strictly increasing if its derivative f’(x) > O for all x in its domain.
Solution: Given the function f(x) = ¢?*. To determine its nature, we find its first derivative with
respect to x:

F10) = @) = 2 £ (2) = 26

We know that the exponential function e* is always positive for any real value of u. Therefore,
2¢2* > 0 for all x € R. Since f’(x) > 0 for all real numbers, the function is strictly increasing
throughout its domain.

Final Answer: Strictly increasing for all x € R

Answer: (A)

Concept: To find the second derivative of y = f(g(x)), we apply the chain rule twice and then
use the product rule.

Solution: Given y = sin(sinx). First, find the first derivative % using the chain rule:

d d
£ cos(sinx) - —(sinx) = cos(sinx) - cosx
dx dx

2
Now, find the second derivative % using the product rule [u - v]’ = u’v + uv’: Let u = cos(sinx)

and v = cos x.

d’y d . . d

i [E(cos(smx)) - cos x + cos(sinx) - [E(cosx)

d’y

i [—sin(sinx) - cosx] - cosx + cos(sinx) - [—sinx]
X

Simplifying the expression:
2

ik sin(sin x) cos® x — cos(sin x) sin x

Final Answer: — sin(sin x) cos” x — cos(sin x) sinx

Answer: (A)
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Q8.

Q9.

Concept: If a tangent to a curve is parallel to the x-axis, its slope is zero. Therefore, we must find
the point where the derivative % =0.
Solution: Given the curve y = x> — 4x + 5. Find the derivative to get the slope of the tangent:

— =2x-4
dx o

Set the derivative to zero for a horizontal tangent:
2x—-4=0 = 2x=4 — x=2
Now, find the corresponding y-coordinate by substituting x = 2 into the original equation:
y=(2)2%-412) +5

y=4-8+5=1

The point is (2, 1).
Final Answer: (2,1)

Answer: (A)

Concept: To solve an integral of the form de, we use the substitution method. The integral
g e g

of 1/u with respect to u is In |u| + C.

1

Solution: Given the integral [ = / dx. Let u = Inx. Differentiating both sides with respect

xInx

to x: J ! !
N T
dx x X

Substituting © and du into the integral:

1
I = / —du
u
I=Inlul+C
Substituting back u = Inx:
I=In|lnx|+C
Final Answer: In(Inx) + C
Answer: (A)
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Q10.

(0,0). The line is x = 3.

the total area A is:

3. Evaluate the integral:

4. Simplify 33/%:

Final Answer: 83 sq units

Answer: (B)

Concept: The area under a curve y = f(x) from x = a to x = b is given by the definite integral
fa b y dx. For a parabola symmetric about the x-axis, such as y> = 4ax, the total area bounded by a
vertical line is twice the area of the upper half.

Solution: The given curve is y> = 4x, which is a parabola opening to the right with its vertex at

1. Express y in terms of x for the upper half of the parabola:

2. The area is bounded between x = 0 and x = 3. Since the parabola is symmetric about the x-axis,

3 3
A:Z/ ydx:Z/ 2+x dx
0

721,
213213 _ 8 232
A=4-2[x ]0=§(3/—0)
32 =33

3 3/2
A:4/ xl/de=4[x
0

y = Vax = 2vx

0

3

8
A= 5(3\/5) =8V3 sq units
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Q11.

Concept: To solve this integral, we use the property of definite integrals: foa fx)dx =
foa f(a —x)dx.
Solution: Let I = foﬂ/ ? o dx (i)

Using the property /Oa f(x)dx = foa f(a —x)dx:

/2 g _
7 / sin(m/2 — x) e
0

sin(7r/2 — x) + cos(m/2 — x)

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

/2
COS X
I= / ——dx
0  COsx +sinx

(i1)

Adding equations (i) and (ii):

/2 o;

21:/ s%nx+cosxdx
0 sinx + cos x
/2
2I=/ l-dx:[x]g/2=7r/2
0
I=n/4

Final Answer: The value of the integral is 7 /4.
Answer: (B)
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Q12.

Concept: The order of a differential equation is the order of the highest derivative present in
the equation. The degree is the power of the highest order derivative, provided the equation is
expressed as a polynomial in its derivatives (i.e., free from radicals or fractional powers involving
the derivatives).

Solution: Given the differential equation:

2 2
1+ gX — g_z
dx dx?

d?y
dx?’
Therefore, the order is 2. 2. Find the Degree: To find the degree, we must first remove the square

1. Identify the Order: The highest derivative present is which is a second-order derivative.

root (radical) to make the equation a polynomial in terms of its derivatives. Squaring both sides:

2

1+. éX ’ - éiz ’
dx T\ dx2

]7+ éz ? — éiX ’
de| — \ax2

3. Now that the equation is in polynomial form, we look at the power of the highest order derivative
(%). The power is 2. Therefore, the degree is 2.
Final Answer: Order 2, Degree 2

Answer: (C)
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Q13.

integrate both sides.
Solution: Given the differential equation:

dy _y
dx x
Separating the variables:
1 1
—dy = —dx
y X

Integrating both sides:
1 1
/ —dy = / —dx
y X
In|y| =In|x| +1In|c|
Using the property of logarithms Ina + In b = In(ab):

In|y| = In|cx|

Exponentiating both sides:

y=cx

Final Answer: The general solution is y = cx.

Answer: (A)

Concept: To find the general solution of a first-order differential equation where variables can be

separated, we move all terms involving y to one side and all terms involving x to the other, then
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Q14.

Concept: For dependent events (drawing without replacement), the probability of both events
occurring is P(AN B) = P(A) x P(B|A), where P(B|A) is the probability of the second event
occurring given the first has already happened.

Solution: Total balls in the bag = 5 (Red) + 3 (Blue) = 8 balls. 1. Probability that the first ball is

red (P(R})):
Number of red balls B 5

Total balls 8
2. Since the ball is not replaced, the total number of balls becomes 7, and the number of red balls
becomes 4. 3. Probability that the second ball is red given the first was red (P(R»|R1)):

P(Ry) =

4
P(R3|R;) = 7

4. Total probability:

5 4 20
P(BOthRed) = g X 7 = %
Simplifying by dividing by 4:
5
P(Both Red) = —
(Both Red) = 77
Final Answer: The probability is 5/14.
Answer: (A)

Q1s.

Concept: Linear Programming 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: In any Linear Programming Problem (LPP), both the constraints and the objective
function (the function we aim to maximize or minimize) must be linear. A linear function is one
where the variables are raised only to the power of 1 and are not multiplied by each other. Typical
form: Z = ax + by. Because the "L" in LPP stands for "Linear," the objective function cannot be
cubic, quadratic, or a simple constant.

Final Answer: The objective function is always Linear.

Answer: (C)
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Q1e6.

Concept: The modulo operator (¢ (mod 7)) finds the remainder when an integer « is divided by
a positive integer n.
Solution: To find 15 (mod 4), we divide 15 by 4 and identify the remainder.

15=(4x%x3)+3

In this division:
e 15 is the dividend
* 4 is the divisor
* 3is the quotient
* 3 is the remainder

Since the remainder is 3, 15 (mod 4) = 3.

Final Answer: The value is 3.

Answer: (C)
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Q17.

Concept: In problems involving boats and streams, the effective speed changes based on direction.
Let the speed of the boat in still water be x km/h and the speed of the stream be y km/h.

* Speed Upstream (u) =x — y

e Speed Downstream (d) =x + y

Distance

e Time = Speed

Solution: Let ﬁ = u and % = v. 1. From the first condition (30 km upstream, 28 km

downstream in 7 hours):
30u+28v=7T — (1)

2. From the second condition (21 km upstream and return, i.e., 21 km downstream, in 5 hours):

5 5
21u +21v = = — = —u —(i
u+2lv=5 = u+v 1 = v 1 u (ii)

3. Substitute (ii) into (i):
30u+28(i—u) =7

21
140
28y =
30u + 1 8u =17
20 1 1
2 _-_— = 2 = —_—_— = = = —
u+ 7T = 2u 3 3 = u c
4. Find v:
5 1 _10-7 3 1
21 6 42 42 14
5. Solve for x and y:
x—y=6 and x+y=14
Adding the two equations:
2x =20 = x =10km/h
Final Answer: The speed of the boat in still water is 10 km/h.
Answer: (A)
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Q18.

Concept: In a race, when person A beats person B by d meters, it means when A covers the full
distance L, B has covered (L — d) meters. To find how much B beats C by, we must compare their
relative speeds or distances covered in the same time.

Solution: In a 100m race:

¢ When A covers 100m, B covers (100 — 10) = 90m.
¢ When A covers 100m, C covers (100 — 20) = 80m.

This means in the time B covers 90m, C covers 80m. We need to find how much C covers when B
covers the full 100m:

80 80
Distance covered by C = % x 100 = 5 ~ 88.89m

The distance by which B beats C is:

100 - 88.89 = 11.11m

Final Answer: B beats C by 11.11m.

Answer: (B)
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Q19.

Q20.

Concept: If x = a (mod n), then for any integer k, kx = ka (mod n). This is one of the
fundamental properties of modular arithmetic congruences.
Solution: Given the congruence:

x=3 (mod7)

We need to find the value of 5x (mod 7). Multiply both sides of the congruence by 5:
5x=5%x3 (mod 7)

5x =15 (mod 7)

Now, simplify 15 modulo 7 by dividing 15 by 7 and finding the remainder:
15=(7x2)+1

Therefore, 15 = 1 (mod 7). Substituting this back, we get:
5x=1 (mod 7)

Final Answer: The value is 1.

Answer: (A)

Concept: To solve a system of equations AX = B using the matrix inversion method, we express
the solution as X = A~!B. This requires the inverse A~ to exist.

Solution: The inverse of a square matrix A exists if and only if its determinant is non-zero
(|A] # 0).

* A matrix with a non-zero determinant is called a non-singular matrix.

 If the matrix is singular (|A| = 0), the inverse does not exist, and the matrix inversion
method cannot be applied.

While A could be an identity or symmetric matrix, those are specific cases; the general requirement
for inversion is that the matrix must be non-singular.

Final Answer: A must be Non-singular.

Answer: (B)
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Q21.

Q22.

Concept: The cofactor C;; of an element a;; is given by the formula C;; = (=) M; 7» where
M;; is the minor obtained by deleting the i-th row and j-th column.

1 2 3
Solution: Given the matrix A = |4 5 6|. We need to find Cy; (the cofactor of element a,; = 4).

7 8 9
1. Identify the minor M>; by removing the 2nd row and 1st column:

2 3
My = =(2%x9)-(3x8)=18-24=-6
8 9
2. Apply the cofactor formula:
Ca1 = (-1)*"' My,
Ca1 = (-1)°(-6)
Ca = (-1)(-6) =6

Final Answer: The cofactor Cy; is 6.

Answer: (A)

Concept: For a system of linear equations AX = B, the nature of the solution depends on the
determinant of A and the relationship between A and B. When |A| = 0, the matrix is singular, and
the system cannot have a unique solution.

Solution: Given |A| = 0 for a 3 X 3 matrix and B # 0 (a non-homogeneous system):
s If |A| # 0, the system has a unique solution given by X = A~!B.
e If |A| = 0, we must calculate (adjA)B.
e If (adjA)B # O, the system has no solution (inconsistent).
e If (adjA)B = O, the system has infinitely many solutions (consistent dependent).

Since the result depends on (adjA)B, the system could have either no solution or infinite solutions.

Final Answer: Either no solution or infinite solutions

Answer: (B)
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Q23.

Concept: In economics, the Marginal Cost (M C) is the additional cost incurred by producing one
more unit of a good. Mathematically, it is the first derivative of the Total Cost (C) function with

respect to the quantity produced (x):
dc

MC = —
dx

Solution: Given the Total Cost function:
C(x) =x>+2x+16

1. Differentiate the function with respect to x to find the Marginal Cost:

d o

MC = —(x“ +2x + 16)
dx
MC=2x+2

2. Set the Marginal Cost equal to 10 as specified in the problem:

2x+2=10

3. Solve for x:
2x=10-2

2x =8
x=4

Therefore, at an output level of 4 units, the Marginal Cost is equal to 10.

Final Answer: x = 4

Answer: (B)
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Q24.

Concept: To find the value of x that maximizes revenue, we find the critical points by setting the
first derivative (Marginal Revenue) to zero: R’(x) = 0. We then verify it is a maximum using the
second derivative test (R” (x) < 0).

Solution: Given the revenue function:
R(x) = 100x — 0.5x2
1. Find the first derivative R’(x):
R’'(x) =100 — (0.5 x2)x = 100 — x
2. Set R’(x) = 0 to find the critical point:
100-x=0 = x =100

3. Check the second derivative:
R"(x)=-1

Since R” (x) < 0, the function reaches its maximum value at x = 100.

Final Answer: The value of x that maximizes revenue is 100.

Answer: (B)
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Q25.

calculated as:

cs = /O £(x) dx — (Po X x0)

where P = f(x) is the demand function.
Solution: Given P = 50 — 2x and xg = 10. 1. Find the price Py at xo = 10:

Po = 50 — 2(10) = 50 — 20 = 30

2. Calculate the integral of the demand function:

10
a (50 — 2x) dx = [50x — xz](l)0

= [50(10) — (10)*] - [0] = 500 — 100 = 400
3. Calculate Consumer Surplus:

CS =400 — (Py X x0) = 400 — (30 x 10)

CS =400 -300 = 100

Final Answer: The Consumer Surplus is 100.

Answer: (A)

Concept: Consumer Surplus (CS) is the area between the demand curve and the price line. It is

30 | Collegedunia |



https://www.collegedunia.com

CUET UG Sample Paper

Applied Mathematics

Q26.

calculated as: o
PS = (Py X xq) —/ g(x)dx
0

where P = g(x) is the supply function.

40=104+3x) = 3xp =30 = x, =10

2. Calculate the integral of the supply function:

10 3x2
(10 + 3x) dx = [10x + 7](1)0
0

= [10(10) + 3(100)

] =100 + 150 = 250
3. Calculate Producer Surplus:
PS = (P X xp) — 250 = (40 x 10) — 250

PS =400 -250 =150

Final Answer: The Producer Surplus is 150.

Answer: (A)

Concept: Producer Surplus (PS) is the area above the supply curve and below the price line. It is

Solution: Given P = 10 + 3x and equilibrium price Py = 40. 1. Find the equilibrium quantity xg:
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Q27.

Concept: The price elasticity of demand (E) is defined as E; = —Z—% X 5. It measures the
responsiveness of the quantity demanded to a change in price.
Solution: Given the demand function: Q = 100 — P? and price P = 5. 1. Find Q at P = 5:

0 =100- (5% =100-25 =75

2. Find the derivative %:
do d 2
— = —(100 - P°) = 2P
dP dP( 00 )

3. Evaluate % at P =5:

dQ .
-5 =29 =-10

4. Calculate Elasticity (Ey):

5 1 10 2
Ed——(—lOX%)—IOXB—B—g

Final Answer: The price elasticity of demand is 2/3.

Answer: (A)

Q28.

Concept: The differential equation ‘Z—];] = kN represents exponential growth, leading to the
solution N(t) = NoeX’. The doubling time T is related to the growth constant k by the formula

kT =1n2.
Solution: Given that the population doubles in 7 = 10 years. For the population to double,
N(T) = 2Nj.
2Ny = Noek(10)
7 = 10k

Taking the natural logarithm on both sides:

In2 = 10k
Solving for k:
(2
10

Final Answer: The growth constant & is %.

Answer: (A)
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Q29.

Q30.

Q31.

Concept: Half-life (77 ,) is the time required for a quantity to reduce to half of its initial value.
For an exponential decay A = Age~*, the half-life is given by T} 2= %
Solution: Given the decay equation: A = Age "%, Here, the decay constant A = 0.05. The

half-life 77, is:

T In2
27 0.05
Using the approximation In2 ~ 0.693:
0.693
Tijp = 005 - 13.86 years

Final Answer: The half-life is approximately 13.86 years.

Answer: (A)

Concept: The Poisson distribution is a discrete probability distribution characterized by a single
parameter A, which represents both the mean and the variance of the distribution.
Solution: In a Poisson distribution:

Mean (u) = A

Variance (0-2) = A

Given that the mean is 4, we have A = 4. Therefore, the variance is also 4.

Final Answer: The variance is 4.

Answer: (B)

Concept: The Standard Normal Distribution is a symmetric bell-shaped curve centered at the
mean y = 0 with a total area under the curve equal to 1.
Solution: For a standard normal variable Z:

* The total probability under the curve is 1.

» Since the distribution is perfectly symmetric about the mean Z = 0, exactly half of the area
lies to the left of the mean and half lies to the right.

e Therefore, P(Z > 0) = P(Z <0) =0.5.

Final Answer: The probability P(Z > 0) is 0.5.

Answer: (C)
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Q32.

Q33.

Concept: The probability mass function of a Poisson distribution is given by P(X = k) = e_,: !/lk,

where A is the mean (parameter) of the distribution.
Solution: Given that P(X = 0) = ¢~2. Using the formula for k = 0:

e~ 120
0!

P(X=0) =

Since 2° = 1 and 0! = 1, we have:
P(X=0)=e"

Comparing this with the given value:

This implies A = 2. In a Poisson distribution, the mean is equal to the parameter A.

Final Answer: The mean of the distribution is 2.

Answer: (B)

Concept: In a Normal Distribution, the empirical rule describes the percentage of data that falls

within specific standard deviations (o) from the mean (u):
e u+lo =68%
e u+20 =95%
e u+30 =99.7%

Solution: According to the properties of a normal distribution, the area under the curve between
u — 20 and u + 20 accounts for approximately 95% of the total distribution. This is a standard
statistical constant used to determine confidence intervals and outlier thresholds.

Final Answer: Approximately 95% of data falls within u + 20.

Answer: (B)
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Q34.

Q3s.

Concept: The trend line y = a + bt is used to predict future values in a time series by substituting
the coded time value ¢ into the equation.

Solution: Given the trend line: y = 10 + 2¢. We are given that r = 0 corresponds to the year 2020.
To find the value for the year 2025, we first determine the value of ¢:

t=2025-2020=5
Substitute ¢ = 5 into the trend equation:
y =10+2(5)

y =10+ 10 = 20

Final Answer: The predicted value for 2025 is 20.

Answer: (A)

Concept: A 3-year moving average is calculated by taking the arithmetic mean of the values for a
specific year, the preceding year, and the succeeding year. The resulting value is centered at the
middle year of the group.

Solution: Given the series: 10, 20, 30, 40, 50. To find the trend value for the 3rd year (which has
a value of 30), we take the values of the 2nd, 3rd, and 4th years:

* Year 2 value = 20

* Year 3 value = 30

* Year 4 value = 40
Calculate the average:

20+ 30+ 40

Trend Value = 3

Trend Value = 93—0 =30

Final Answer: The trend value for the 3rd year is 30.

Answer: (B)
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Q36.

Concept: Secular trend represents the long-term movement in time series data. Among the various
methods of measuring this trend, the method of least squares is a rigorous mathematical technique
that provides a line of best fit by minimizing the sum of the squares of the vertical deviations of
the actual data points from the trend line.

Solution: Let’s evaluate the given methods:

* Freehand curve: This method is highly subjective and the trend line varies depending on
the person drawing it.

* Moving average: While excellent for smoothing out short-term fluctuations, it does not
provide a formal mathematical equation for the trend line and results in the loss of data

points at the beginning and end of the series.

* Least squares: This method fits a mathematical model (such as a linear equation y = a + bx)
to the data by minimizing the error. It is completely objective, eliminates personal bias, and

is considered the most mathematically accurate and reliable method.

* Semi-averages: A simpler mathematical approach, but it assumes the trend is strictly linear

and only relies on the averages of two halves of the data.

Final Answer: Least squares

Answer: (C)

Q37.

Concept: In hypothesis testing, the p-value is the probability of obtaining test results at least as
extreme as the observed results, assuming that the null hypothesis (Hyp) is true. The significance
level (@) is the pre-defined threshold for statistical significance (commonly set at 0.05 or 0.01).

Solution: The standard decision rule for hypothesis testing based on the p-value is as follows:

» If the p-value is less than or equal to the significance level (p-value < a), the observed
data is considered statistically significant. This indicates that the results are highly unlikely

to have occurred by chance under the null hypothesis, so we reject the null hypothesis.

o If the p-value is greater than the significance level (p-value > «), there is not enough
evidence against the null hypothesis. In this case, we fail to reject the null hypothesis.

Therefore, rejection occurs when the p-value is less than the predetermined significance level.
Final Answer: Less than the significance level

Answer: (B)
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Q38.

Q39.

Concept: The t-test (Student’s t-test) is a parametric statistical test used to determine if there is a
significant difference between the means of groups. It is specifically designed for situations where
the population standard deviation is unknown and the sample size is relatively small.

Solution: In statistical practice, the choice between a Z-test and a t-test often depends on the

sample size (n):

* When n > 30, the Central Limit Theorem suggests that the sampling distribution of the
mean is approximately normal, and the Z-test is typically used.

* When n < 30, the sample is considered "small." In these cases, the t-distribution is used
because it has "fatter tails" than the normal distribution, which accounts for the extra
uncertainty in estimating the population standard deviation from a small sample.

Thus, the t-test is the standard choice for small samples where n < 30.
Final Answer: n < 30

Answer: (B)

Concept: Degrees of freedom (df) in a statistical calculation represent the number of values in
the final calculation of a statistic that are free to vary. For a t-test involving a single sample, the
degrees of freedom are calculated based on the sample size (n).

Solution: For a one-sample t-test, the formula for degrees of freedom is:

df =n—-1

Where 7 is the total number of observations in the sample. This is because one "degree" is lost

when we calculate the sample mean, which is used to estimate the population mean. Given:

n=15
Substituting the value into the formula:
df =15-1=14
Final Answer: 14
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Q40.

Concept: Under a flat interest rate regime, the interest is calculated on the original principal
amount for the entire duration of the loan. However, in this specific problem, we are given the
Equated Monthly Installment (EMI) and the duration, allowing us to determine the total repayment.
The total interest is the difference between the total amount paid and the original principal.

Solution: First, calculate the Total Amount Paid over the 12-month period:
Total Amount = EMI X Number of months

Total Amount = 1000 x 12 = $12, 000

For a flat rate loan, the relationship between Principal (P), Interest (), and Total Amount (A) is

A = P + I. The interest formula is I = %. Substituting P = A — I

I (12000 - 1) x 12 x 1
B 100

1001 = 144000 — 121
1127 = 144000 = 1 ~ $1285.71

Correction: In many standardized test contexts for this specific question type, "Total Interest" is
often simplified to mean the interest component of the total sum. If we assume the principal was
roughly $10, 000, then 7 = 10000x12x1 — §1200. Given the options, if the Principal was $10, 000:
Total paid = $12, 000. Interest = $1200. Principal = $10, 800 (This matches the flat rate logic
where EMI = (P +1)/n). Let’s check P = 10714.28: I = (10714.28 x0.12x 1) = 1285.71. Total
=11999.99. If the question implies the interest on a $1000 Principal: 1000 x 0.12 x 1 = $120.
But since $1000 is the EMI, the interest is $1200 based on a $10, 000 loan.

Final Answer: $1200

Answer: (B)
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Q41.

Concept: A perpetuity is an infinite series of periodic cash flows. The present value (PV) of a
perpetuity is calculated by dividing the periodic payment (C) by the interest rate (), assuming the
payments start at the end of the first period.

Solution: The formula for the Present Value of a perpetuity is:

C
PV = —
,
Given:
* Annual payment (C) = $500
* Annual interest rate (r) = 8% = 0.08
Substitute the values into the formula:
PV = 500
"~ 0.08

To simplify the division:
PV = w = 6250

The present value required to generate $500 annually forever at an 8% rate is $6250.
Final Answer: $6250

Answer: (A)
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Q42.

accumulate a future value (A) is given by the formula:

po AP
1+ -1

Solution: Given:
* Future Value (4) = $10,000
* Time (n) = 5 years
¢ Interest rate (i) = 10% = 0.10
e (1.1)° = 1.6105
Substitute these values into the sinking fund formula:

10000 - 0.10
R=—1_"—
(1.1)5 - 1

1000

T 16105-1

1000
= ——— = 1637.
R 0.6103 637.99

Final Answer: $1638

Answer: (A)

Concept: A sinking fund is a fund formed by periodically setting aside money for the gradual
repayment of a debt or replacement of a wasting asset. The periodic payment (R) required to

where i is the interest rate per period and n is the number of periods.

Rounding to the nearest dollar, the periodic payment is $1638.
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Q43.

Q44.

Concept: The price of a bond is determined by the relationship between its coupon rate and the

prevailing market interest rate (yield):
e Par Value: When Coupon Rate = Market Rate.
* Discount: When Coupon Rate < Market Rate.
e Premium: When Coupon Rate > Market Rate.
Solution: In this case:
* The bond’s coupon rate is 5%.
* The market interest rate is also 5%.

Since the coupon rate being offered by the bond is exactly equal to the rate available in the general
market, investors are willing to pay exactly the face value of the bond to receive that return.
Therefore, the bond will sell at its face value, also known as its "Par Value."

Final Answer: Par value

Answer: (C)

Concept: The Nominal Interest Rate is the stated annual rate, while the Effective Annual Rate
(EAR) reflects the actual interest earned or paid due to the effect of compounding within the year.
The more frequent the compounding, the higher the EAR.

Solution: The relationship between the nominal rate (r) and the effective rate (EAR) is given by:

EAR:(HL)m—l
m

where m is the number of compounding periods per year. Given r = 12% = 0.12 and m = 12

(monthly compounding):
12
0.12
EAR=|1+—| -1

EAR = (1.01)"* -1

Since 1.01 multiplied by itself 12 times will result in a value greater than 1.12 (specifically
~ 1.1268), the EAR will be approximately 12.68%. Therefore, any time interest is compounded
more than once a year (m > 1), the effective rate will always be more than the nominal rate.
Final Answer: More than 12

Answer: (B)
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Q45.

Concept: In Linear Programming (LPP), constraints define the boundaries of what is possible. The
solution to the problem must respect every single rule (constraint) provided, including technical
constraints and non-negativity restrictions.

Solution: The feasible region is defined as the intersection of all half-planes (or hypersurfaces)

defined by the system of linear inequalities (constraints).
* A point that satisfies only one constraint but violates another is "infeasible."

* A point that satisfies the constraints but is negative (violating non-negativity) is also

"infeasible."

Thus, for a point to reside within the feasible region, it must satisfy all constraints simultaneously,
including the non-negativity constraints (x, y > 0).
Final Answer: All constraints simultaneously

Answer: (C)

Q46.

Concept: An unbounded feasible region means the area containing potential solutions extends
infinitely in at least one direction. However, the existence of an optimal solution depends on
whether the objective function increases or decreases as it moves toward that infinite boundary.

Solution: When a feasible region is unbounded:

» Case 1: If the objective function (e.g., Maximization) increases infinitely in the direction
of the unboundedness, there is no optimal solution (the solution is said to be unbounded).

» Case 2: If the objective function (e.g., Minimization) is restricted by boundaries near the

origin, an optimal solution can still exist at one of the corner points.

Because both scenarios are possible depending on the slope and goal of the objective function, we
conclude that an optimal solution may or may not exist.

Final Answer: May or may not have an optimal solution

Answer: (C)
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Q47.

Q48.

Concept: According to the Corner Point Theorem, if an optimal solution for a Linear Program-
ming Problem exists, it must occur at one of the vertices (corner points) of the feasible region. To
find the maximum value, we evaluate the objective function Z at each provided corner point.
Solution: Given the objective function: Z = 3x + 2y. We test each corner point:

(a) At (0,0): Z =3(0) +2(0) =0

(b) At(5,0): Z=3(5)+2(0) = 15

(© At(3,4): Z=3(3)+2(4)=9+8=17
(d) At(0,5): Z =3(0) +2(5) = 10

Comparing the values: 0, 15,17, and 10. The highest value obtained is 17.
Final Answer: 17

Answer: (B)

Concept: When rowing in a river, the effective speed changes based on direction. Let the speed in

still water be u and the speed of the stream be v.
* Downstream speed (d) =u + v

» Upstream speed (s) =u — v

Distance

e Time = Speed

Solution: Given: u = 5 km/h, v = 1 km/h. Let the distance to the place be D km. 1. Downstream
speed =5 4+ 1 = 6 km/h. 2. Upstream speed =5 — 1 = 4 km/h. 3. Total time = Time taken to go +

Time taken to return:

D N D 1
6 4
To solve for D, find a common denominator (12):
2D +3D |
2
S—D =1 = 5D =12
12
12

D:?:24km

Final Answer: The place is 2.4 km away.

Answer: (A)
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Q49.

Concept: The rate of work (filling a tank) is the reciprocal of the time taken. If pipe A takes x
minutes and pipe B takes y minutes, their combined rate per minute is % + %

Solution: Given: Time for A = 20 mins, Time for B = 30 mins. 1. Rate of Pipe A = % tank/min.
2. Rate of Pipe B = % tank/min. 3. Combined rate of A and B:

1 1
Rates,.p = % + %
Find the LCM of 20 and 30, which is 60:
3+2 5 1
atea.p 0 0-1 ank/min

4. Total time to fill the tank is the reciprocal of the combined rate:

1
Time = m = 12 minutes

Final Answer: The tank is filled in 12 mins.

Answer: (B)
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Q50.

Concept: In a race, the distance covered by participants in the same amount of time is proportional
to their speeds. If A beats B by d meters in a race of length L, then when A has covered L, B has
covered L —d.

Solution: In a 200m race:

¢ When A covers 200m, B covers 200 — 31 = 169m.
* When A covers 200m, C covers 200 — 18 = 182m.
This establishes the ratio of the distances covered by C and B in the same time:

Distancec 182
Distanceg 169

We need to find how far B travels when C completes a 350m race (D¢ = 350):

169
Dp = @ X 350

Simplify the fraction (both 169 and 182 are divisible by 13):

169 182
B 3o
13
Dp = 7 x 350

Dp =13x25=325m

The distance by which C beats B is:
Gap =350 - 325 = 25m

Final Answer: In a 350m race, C will beat B by 25m.

Answer: (A)
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