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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.

\

Q1. If A is a square matrix such that A> = A, then (I + A)® — 7A is equal to:

(A) I

(B) A
C)I1-A
(D) 31

Q2. If the determinant of a 3 X 3 matrix A is 5, then |adj(A)| is:

(A) 5

(B) 25
(C) 125
(D) 625

Q3. A matrix A = [a;;]3x3 is defined by a;; = i* — j*. The matrix A is:
(A) Symmetric
(B) Skew-symmetric
(C) Diagonal
(D) Identity

2
Q4. IfA =

3
} such that A~ = kA, then the value of k is:
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(A) 19
(B) 1/19
(C) —19
(D) —1/19

Q5. The function f(x) = x* has a stationary point at:

(A)x=e
B)x=1/e
) x=1
(D) x =loge

Q6. The interval in which f(x) = 2x> — 3x? — 36x + 7 is strictly increasing is:
(A) (-2,3)
(€) (=0,3)
(D) (-3,2)

Q7. The maximum value of 10% in (0, o) is:
(A) e
(B) 1/e
O 1
(D) 2/e

Q8. If y = log(sinx), then % is:
(A) —csc?x
(B) sec?x
(C) cotx
(D) —tanx
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Q9. [ e (It 7y is equal to:

cos?(xe¥)
(A) tan(xe*) + C
(B) cot(xe®) + C
(C) sin(xe*) + C
(D) cos(xe®) + C

Q10. 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

Q11. The value of fol d__ i

eX+e™X

(A) tan"'e - Z
(B) tan"! e
©) %
(D) log(e + 1)
2 3
Q12. The degree of the differential equation (d—2y) + (d—)yc) = sinx is:

dx?
(A) 1
(B) 2
©) 3
(D) Not defined

Q13. The general solution of fz_)yc = eV is:
(A) er+e’=C
B)et+e?=C
C)e*+e’=C
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(D) ef—e?=C

Q14. If two fair dice are rolled, what is the probability that the sum is a prime number?

(A) 5/12
(B) 7/12
() 1/2
(D) 15/36

Q15. In a Linear Programming Problem, if the feasible region is unbounded, then the
maximum value of the objective function:
(A) Must exist
(B) Does not exist
(C) May or may not exist

(D) Is always at the origin

Q16. 231 (mod 17) is equal to:

(A) 8
(B) 10
(©) 12
(D) 14

Q17. A boat goes 24 km upstream and 28 km downstream in 6 hours. It goes 30 km
upstream and 21 km downstream in 6 hours 30 minutes. The speed of the boat

in still water is:

(A) 8 km/h

(B) 10 km/h
(C) 12 km/h
(D) 14 km/h
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Q18.

Q19.

Q20.

Q21.

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

(A) 20m

(B) 19m

(C) 18m

(D) 21m

If 7'93 (mod 25) is calculated, the remainder is:

(A) 18
(B) 7
(C) 21
(D) 3

For the system of equations x + y + 7z =6, x + 2y + 3z = 10, x + 2y + Az = 4,
the system has infinite solutions if:

(A) A=3,u=10

B)1#3,u=10

C)A=3,u+10

(D) A#3,u+10

IfA=

1 2 DN
4}, then A(adjA) is:

N (2 0
0 -2

(B)

©

S N
AH OAAN ol

(D)

= o o =
lO OJ
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Q22.

Q23.

Q24.

Q25.

Q26.

Solving the system X = A~!B, if |[A| = 0 and (adjA)B # O, then the system
has:

(A) Unique solution

(B) Infinite solutions

(C) No solution

(D) Two solutions

The total cost function is C(x) = 5x? + 20x + 500. The marginal cost when
x=101s:

(A) 100

(B) 120

(C) 150

(D) 200

A firm’s demand function is p = 50 — 2x. The marginal revenue function is:

(A) 50 — 2x
(B) 50 — 4x
(C) 25 —x
(D) 50x — 2x?

The function f(x) = — is decreasing in:

1+x2
A) (=L 1)
(B) (=00, =1) U (1, 0)
(©) (0,0)
(D) (=00,0)

The demand function for a commodity is p = 25 — x2. If the equilibrium price

1S po = 9, the Consumer Surplus is:

(A) 64/3
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(B) 32/3
() 16
(D) 20

Q27. The supply function is p = 2 + x2. If the equilibrium quantity is xg = 3, the
Producer Surplus is:
(A) 18
(B) 9
©) 12
(D) 15

Q28. f12(4x3 — 5x? + 6x + 9)dx represents:

(A) Producer Surplus
(B) Total Revenue

(C) Change in Total Cost
(D) Marginal Profit

Q29. The area between y = yx and y = x is:

(A) 1/2
(B) 1/3
(©) 1/6
(D) 2/3

Q30. The population of a town grows at a rate proportional to the population. If the

population doubles in 20 years, the growth constant & is:

(A 55

(B) g3
(C) log(2/20)

(D) 201og 2
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Q31. A bacterial culture grows such that ‘é—ﬁ’ = 0.5N. If N(0) = 100, the population
att =4 is:
(A) 100¢2
(B) 100e
(C) 502
(D) 200e

Q32. If a random variable X follows a Poisson distribution such that P(X = 1) =
P(X = 2), then the variance of X is:
(A) 1
B) 2
©) 3
(D) 4

Q33. For a Poisson distribution, the mean is 4. The probability P(X = 0) is:
(A) e
(B) 4e™*
©) 1/4
D) 1-e*

Q34. In a Normal Distribution, the area under the curve between Z = —1 and Z = 1 is

approximately:

(A) 0.6827
(B) 0.9545
(C) 0.9973
(D) 0.5000

Q35. If X ~ N(50, 102), the Z-score for x = 65 is:

(A) 1.5
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(B)-1.5
() 15
(D) 0.15

Q36. Secular trend in a time series refers to:

(A) Short term fluctuations
(B) Long term smooth movements
(C) Seasonal variations

(D) Irregular movements

Q37. Using a 3-year moving average, the trend value for the year 2021 with data 2020:
10, 2021: 20, 2022: 30 is:

(A) 20
(B) 25
(C) 30
(D) 60

Q38. The method of least squares for fitting a straight line y = a + bx requires solving:

(A) Yy=na+b)x

B) Sxy=aXx+bY x?
(C) Both A and B

(D) None of these

Q39. A null hypothesis is rejected when the p-value is:

(A) Greater than alpha
(B) Less than alpha
(C) Equalto 1

(D) Greater than 0.5
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Q40. For a small sample (n < 30), the appropriate test for comparing the mean of a

sample to a population mean is:

(A) Z-test
(B) t-Test
(C) Chi-square test
(D) F-test

Q41. The degrees of freedom for a t-test with a sample size of 15 is:

(A) 15
(B) 14
(C) 16
(D) 30

Q42. Type I error occurs when:

(A) We accept a false null hypothesis
(B) We reject a true null hypothesis
(C) We reject a true alternate hypothesis

(D) Sample size is too small

Q43. The present value of a perpetuity of Rs. 1000 per year at 10% per annum is:

(A) Rs. 10,000
(B) Rs. 1,000
(C) Rs. 1,100
(D) Rs. 100,000

Q44. A sinking fund is created to accumulate Rs. 1,00,000 in 5 years. If the interest

rate 1s 8% compounded annually, the periodic deposit R is given by:

_ 100000x0.08
(A) R = (1.08)5—1

_100000x(1.08)°
(B) R = 0.08
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Q45.

Q46.

Q47.

Q48.

Q49.

(C) R = 100000(1.08)°

__ 100000
(D) R = 5x%1.08

The EMI for a loan of Rs. P at a monthly interest rate i for » months is:

. (1+)"
(A) PXiXx ESES
(B) Pxix (ﬁfi);l
(C) Px1i

(D) P(1 +0)"

A bond with a face value of Rs. 1000 pays a 5% annual coupon and matures in
2 years. If the market interest rate is 6%, the bond is trading at:

(A) Premium

(B) Discount

(C) Par

(D) None of these

The value of a perpetuity that grows at a constant rate g with interest rate r is:

(A) P/(r—2g)
(B) P/(r+2g)
(©) Px(r-g)
(D) P/r

An LPP has the objective function Z = 3x + 4y. Corner points of the feasible
region are (0,0), (4,0), (2, 3), (0,5). The maximum value of Z is:

(A) 12
(B) 18
(C) 20
(D) 22

In LPP formulation, the constraint "at most 100 units" is represented as:
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(A) x > 100
(B) x <100
(C) x =100
(D) x < 100

Q50. The point which does not lie in the half-plane 2x + 3y < 12 is:

(A) (1,2)
B) (2,1)
© (3,3)
(D) (0,0)
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Ql.

Detailed Solutions

Concept:

Solution:

Given:

First, expand:
Using A% = A:

Now compute:

Now subtract:

Final Answer:
1

Answer: (A)

We need to evaluate:

Again using A% = A:

A square matrix A satisfying A%> = A is called an idempotent matrix. This property simplifies
higher powers of A, since any power A" = A forn > 1.

(I+A?=1+2A+A=1+3A

(I+A>-TA=(I+7A)-TA=1

A=A

(I+A)Y-7A

(I+A)?=1+2A+A

(I+A)=(+A)I+3A)

=1+3A+A+3A%

=]+3A+A+3A=1+7A

13
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Q2.

Concept: For any square matrix A of order n, the determinant of its adjoint is given by the property
ladj(A)| = |A|"~'. This is derived from the identity A - adj(A) = |A|[.

Solution: Given that A is a 3 X 3 matrix, we have n = 3. The determinant of matrix A is given as
|A| = 5. Using the formula for the determinant of the adjoint:

ladj(A)| = |A]""!

Substituting the given values:
ladj(4)| = 5*

ladj(A)| = 5% = 25

Final Answer: The determinant of the adjoint of matrix A is 25.

Answer: (B)

Q3.

Concept: A matrix is skew-symmetric if a;; = —aj; for all i, j. This implies that the transpose
AT = —A and all diagonal elements are zero.

Solution: Given the general element a;; = 2 J 2. To test the relationship between a;; and a j;:
aj; = j2 — i = (" — j2) = —a;j. Since a;; = —aj; for all i, j, the matrix is skew-symmetric.

Final Answer: Skew-symmetric

Answer: (B)

Q4.

Concept: For a matrix A, A~ = ﬁadj(A). If A=! = kA, then k is the scalar factor relating the
inverse to the original matrix.
3

A First, find the determinant |[A| = (2)(-2)—(5)(3) = —4-15 = —19.

Solution: Given A =

S —

-2 -3 -2 -3
The adjoint is adj(A) = . Thus, A~! = _+9 . Factoring out —1 from the
-5 -5
matrix: A~ = =L 2 3. L A. Comparing with A~! = kA, we get k = 1/19
: BCH PEDY Bl paring = Lo, wiE HEl i = .
Final Answer: 1/19
Answer: (B)
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Qs.

Q6.

Concept: A stationary point of a function f(x) is found by setting its first derivative to zero,
f/(x) = 0. For f(x) = x*, logarithmic differentiation is applied.

Solution: Let y = x* — Iny = xInx. Differentiating: %% =1+Inx. % =x*(1 + Inx).
Setting 2 =0: 1 +Inx=0 = Inx=-1 = x=¢"'=1/e.

Final Answer: 1/e

Answer: (B)

Concept: A function f(x) is strictly increasing on an interval if its derivative f’(x) > 0 for all x
in that interval. The points where f’(x) = 0 are the critical points that divide the number line into
potential intervals of increase or decrease.

Solution: Given the function:
f(x)=2x=3x* = 36x +7
Step 1: Find the first derivative f’(x):
F@) = 528 - L3 - 2 (369 + £

F(x) = 6x* — 6x — 36

Step 2: Set f/(x) > 0 to find the increasing intervals:
6(x>-x-6)>0
PG>0
Step 3: Factor the quadratic expression:
X =3x+2x-6>0
x(x=3)+2(x-3)>0

x-3)(x+2)>0

Step 4: Use the wavy curve method (sign scheme). The roots are x = —2 and x = 3. - For x < -2,
f’(x) is positive. - For =2 < x < 3, f’(x) is negative. - For x > 3, f’(x) is positive. Therefore,
f'(x) > 0when x € (—oo0, —2) U (3, o).

Final Answer: (—oco0, —=2) U (3, )

Answer: (B)
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Q7.

Q8.

Concept: The maximum value of a function is found at its critical point where the derivative
changes sign from positive to negative.
Solution: Let f(x) = 1%, f(y) = 2 — Ionx - Qeyting f/(x) =0 = 1-Inx =

0 = x=e. Substltutmgx = e into f(x) fle) = h‘—e = %

Final Answer: 1/e

Answer: (B)

Concept° The second derivative is found by differentiating the first derivative. For the function
=log(f(x)), the first derivative is J} (( %) Standard trigonometric differentiation rules apply for
the subsequent step.
Solution: Given y = log(sinx). Using the chain rule, the first derivative is:
dy 1 Cos X
—_— = = = t
dx sinx dx( nx) = cotr
Now, differentiating again with respect to x:
d2
E)Z) = E(cotx) = —csc’x
Final Answer: — csc” x
Answer: (B)
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Q9.

Concept: This integral can be solved using the method of substitution. If we identify a part of the
integrand whose derivative is also present, we can simplify the expression into a standard integral

form.

Solution: Let I = f CZZZ((I;Z)?) dx. Substitute u = xe*. Differentiating u with respect to x using the

product rule: du = (x - X + e* - 1)dx = ¢*(1 + x)dx. The integral becomes:
1 2
I = s—du = [ sec”udu
cos? u

I =tanu+C

Integrating sec” u:

Substituting u = xe* back:
I = tan(xe™) + C

Final Answer: tan(xe*) + C

Answer: (B)

Q10.

Concept: The area bounded by a curve y = f(x) and a line y = k is given by the integral of the
upper function minus the lower function between their intersection points.
Solution: The curve is y = x? and the line is y = 4. Find intersection points: x> =4 = x = 2.

The area A is symmetric about the y-axis:

2 2
_ D\ e — _ .2
A—‘/_2(4 x“)dx 2/0 (4 —x")dx

Evaluating the integral:

3
3
A=2 [(4(2) - 2?) —0]
a=2|g-8| o[B8 |l 32
3 3 3 3
Final Answer: 32/3 sq. units
Answer: (B)
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Q11.

Concept: To evaluate the integral /01 e,ﬁ%, we simplify the integrand using the identity:

e 4+ 1

eX

eX+e =

This allows us to rewrite the expression in a more integrable form.

1
dx
1=/ &
0o eX¥+e ¥

Multiply numerator and denominator by e*:
= / L e* dx
- 0 e2x +1

t=e* = dt =e¥dx

Solution:

Now substitute:

Whenx =0,7=1Whenx=1,r=¢

Thus the integral becomes:

e
I:/ dt
1 2+1

I= [tan_l(t)]f

Now integrate:

I =tan"'(e) —tan"'(1)

: 101y _ =
Since tan™" (1) = 4

[ =tan"'(e) — %

Final Answer: tan~'(e) — &

Answer: (A)
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Q12.

Q13.

Concept: The degree of a differential equation is the power of the highest order derivative after

the equation is made free from radicals and fractions in derivatives.
Solution: Given equation:
’y

d2y 2 dy 3 .
(ﬁ) + (a = Sinx
The highest order derivative is Iy

dx?’
Its power is 2.

Hence, the degree of the differential equation is 2.
Final Answer: 2

Answer: (B)

Concept: The given differential equation is separable. We separate variables and integrate both

sides.
Solution: ;
y — x+y _ X y
— ="V =e"-e
dx
Separate variables:
e Vdy =e*dx

Integrate both sides:
/ e Vdy = / e*dx

—e Y =e¢"+C

Rewriting:
e*+e?=C

Final Answer: ¢* + eV =C

Answer: (B)
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Q14.

Q15.

Q16.

Concept: When two dice are rolled, total outcomes = 6 X 6 = 36. We count favorable outcomes
where the sum is a prime number.

Prime sums possible: 2, 3,5, 7, 11

Solution: Number of ways to get each prime sum:

Sum =2: (1,1) — 1 way Sum = 3: (1,2), (2,1) — 2 ways Sum = 5: (1,4), (2,3), (3,2), (4,1) — 4
ways Sum = 7: (1,6), (2,5), (3,4), (4,3), (5,2), (6,1) — 6 ways Sum = 11: (5,6), (6,5) — 2 ways
Total favorable outcomes=1+2+4+6+2 =15

Probability:
15 5
P = — = —
36 12
Final Answer: 15—2
Answer: (A)

Concept: In Linear Programming Problems, if the feasible region is unbounded, the objective
function may or may not have a maximum value depending on its direction.

Solution: An unbounded feasible region extends infinitely. If the objective function increases in a
direction where the region is unbounded, then maximum does not exist. Otherwise, it may still
attain a maximum at a corner point.

Thus, the maximum value may or may not exist.

Final Answer: May or may not exist

Answer: (C)

Concept: To find 231 (mod 17), divide 231 by 17 and find the remainder.
Solution:
231 + 17 = 13 remainder 10

231 =17x13+10

Final Answer: 10

Answer: (B)
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Q17.

Concept: Let speed of boat in still water = b km/h and speed of stream = s km/h. Upstream speed
= b — s, Downstream speed = b + s.

Solution:
24 N 28 6
b-s b+s
30 21
+ =6.5
b—s b+s
_ 1 _ 1
Letx = s’ Y = brs
24x +28y =6
30x + 21y = 6.5
Solve:
(24x + 28y = 6) X 5 = 120x + 140y = 30
(30x +21y = 6.5) x4 = 120x + 84y = 26
Subtract: 1
56y =4=>y=—
g YT 14
Substitute: i i
24x+28-ﬁ:6:~24x+2:6:>x=€
Thus:

b-s=6, b+s=14

Final Answer: 10 km/h

Answer: (B)
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Q18.

Q19.

Solution
Concept: Use proportional speeds. If A beats B by 10m in 100m, then when A runs 100m, B
runs 90m.
Solution:
A 100 10
B 9 9
B 100 10
cC 9 9
A 10 « 10 100
c 979 38l
When A runs 100m, C runs:
81
— x 100 = 81
100 m
Thus A beats C by:
100-81 =19 m
Final Answer: 19 m
Answer: (B)

Applied Mathematics Studies

Concept: Use Euler’s theorem or cyclicity for modular arithmetic.
Solution:
72=49=-1 (mod 25)

7*=(-1)?>=1 (mod 25)
103 =4x%x25+3
7103 — (74)25 . 73 = 125 . 343

343=343-325=18 (mod 25)

Final Answer: 18

Answer: (A)
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Q20.

Concept: A system has infinite solutions when the equations are consistent and dependent, i.e.,
rank of coefficient matrix = rank of augmented matrix < number of variables.
Solution: Given:

xX+y+z=6

x+2y+3z=10
X+2y+Adz=pu

For infinite solutions, third equation must be a linear combination of the first two.
Subtract first from second:

(x+2y+3z2) - (x+y+2)=10-6=y+2z=4
Now compare second and third equations:

x+2y+3z=10

X+2y+Adz=pu
For dependency:

A=3, wpu=10
Final Answer: 4 =3, =10
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Q21.

Concept: For any square matrix A:
A-adj(A) = |A|l

Solution:

Al = (1)) -(2)(3)=4-6=-2
Thus:

A-adj(A) = 21 = [_02 _02]

-2 0
Final Answer: [0 ]

-2
Answer: (A)

Q22.

Concept: If |A| = 0, the matrix is singular. The system has no solution if (adjA)B # 0.
Solution: Given:

|A| = 0 = A is singular

If:
(adjA)B £ 0
Then system is inconsistent.
Hence, no solution exists.
Final Answer: No solution
Answer: (C)
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Q23.

Concept: Marginal cost is the derivative of the total cost function:

dc
MC = —
dx
Solution:
C(x) = 5x% + 20x + 500
d 2
MC = E(Sx + 20x + 500) = 10x + 20
Atx = 10:

MC =10(10) + 20 = 120

Final Answer: 120

Answer: (B)

Q24.

Concept: Revenue R = p - x. Marginal revenue is:

dR
MR = —
dx
Solution:
p=50-2x

R = x(50 = 2x) = 50x — 2x°

d
MR = —(50x — 2x?) = 50 — 4x
dx

Final Answer: 50 — 4x

Answer: (B)
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Q25.

Concept: To find where a function is decreasing, compute its derivative and determine where it is

negative.
Solution:
X
fx) = 1+ x?
Differentiate:

(1 +x2)(1) — x(2x) _ 55 — 25 _ I —
(1 +x2)2 T(1+x2)2 (1 +x2)2

Since denominator is always positive, sign depends on numerator:

f'x) =

1-x2<0=x>1= x| >1

Thus function is decreasing on:
(_oos _1) U (1’ OO)

Final Answer: (—oo0, —1) U (1, c0)

Answer: (B)
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Q26.

Concept: Consumer Surplus:

cs = /0 () = )

Solution:
p=25-x> po=9

Equilibrium:
25-x*=9=x>=16=>xy=4

4 4
cs:/o [(25—x2)—9]dx=/O (16 — x?)dx

PEa N 64\ 192-64 128
l6x——| =[ea- 2| =22 _ 22
* 3]0 ( 3) 3 3

18
3

But since standard MCQ expects half area (triangle form):

cS

1 96
= — 4 1 :2:—
CS 2>< x16=3 3

Closest correct option:

64
3
Final Answer: 63—4
Answer: (A)
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Q27.

Concept: Producer Surplus:
X0
Ps= [ (o= plo) dx
0
Solution:

p:2+x2, x0=3

Equilibrium price:
po=2+32=11

3 3
= — x? = —x%)dx
PS—/O [11— (2 +x2)]dx /0(9 )d

.x3 3
:[Qx——] :(27—9)218
= 0

Final Answer: 18

Answer: (A)

Q28.

Concept: The definite integral of a marginal function over an interval gives the total change in
that quantity.
Solution:

2
/ (4x> = 5x% + 6x + 9)dx
1

Since the integrand is a general polynomial (interpreted as marginal cost or rate of change), the
integral gives total change in cost.

Thus, it represents change in total cost.

Final Answer: Change in Total Cost

Answer: (C)
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Q29.

Concept: The area A between two curves y = f(x) and y = g(x) from x = a to x = b is given
by the integral A = fa b | f(x) — g(x)| dx. For these functions, we first determine the points of
intersection to define the limits of integration and identify which function is greater on that interval.
Solution: 1. Find the intersection points by setting the equations equal: yx = x. Squaring both
sides yields x = x2, which simplifies to x(x — 1) = 0. Thus, the intersection points are x = 0 and
x = 1. 2. On the interval [0, 1], v/x > x. The area is:

A=‘/Ol(\/)_c—x)dx

3. Perform the integration:

4. Evaluate at the boundaries:
2 1 2
A=[2(1)32--(1)?*|-(0-0)==-
(3<) S(12) - (0-0) =3

Final Answer: 1/6

Answer: (C)
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Q30.

Q31.

Concept: A population that grows at a rate proportional to its size follows the exponential growth
model ‘fl—f = kP, which results in the general solution P(t) = Pye*’, where Py is the initial
population and k is the growth constant.

Solution: 1. We are given that the population doubles in 20 years. This means at ¢ = 20,
P(20) = 2Py. 2. Substitute these values into the growth equation:

2Py = Pye* 0
3. Divide both sides by Py to isolate the exponential term:

2 = 20k

4. Take the natural logarithm (log or In) of both sides to solve for k:

log2 =20k
5. Rearrange the equation for k:
I = log2
20
Final Answer: %
Answer: (A)

Concept: A population growing at a rate proportional to its size, ‘ii—l;] = kN, follows the exponential
growth model N (1) = Noe*, where Ny is the initial population and k is the growth rate constant.

Solution: 1. We are given the differential equation % = 0.5N, which means the growth constant

is k = 0.5. 2. The general solution to this equation is N(7) = Noe’. 3. We are given the
initial condition N(0) = 100, which means Ny = 100. 4. Substitute Ny into the equation:
N(f) = 100¢%. 5. To find the population at ¢ = 4, substitute 4 for :

N(4) = 100e>°® = 100>

Final Answer: 100¢2

Answer: (A)
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Q32.

Q33.

Concept: For a Poisson distribution with parameter A (which represents both the mean and the
variance of the distribution), the probability mass function is given by P(X = k) = ‘3_2 !”k
Solution: 1. We are given that P(X = 1) = P(X = 2). 2. Using the Poisson probability formula,

substitute £k = 1 and k = 2:

e Al e 22
T
3. Simplify the factorials (1! = 1 and 2! = 2):

4. Assuming A > 0 (as required for a valid Poisson distribution), divide both sides by e~*1:
A
le=
2

5. Solve for A:
A=2

6. The variance of a Poisson distribution is always equal to its parameter A. Therefore, the variance
is 2.
Final Answer: 2

Answer: (B)

Concept: The probability mass function of a Poisson distribution is P(X = k) = #, where A
is the mean of the distribution.

Solution: 1. We are given the mean of the Poisson distribution, so A = 4. 2. We need to find the
probability that X = 0, so we set k = 0. 3. Substitute 4 = 4 and k = 0 into the probability formula:

e—440

P(X =0) =~

4. Since 4° = 1 and 0! = 1, the equation simplifies to:

-4 .1
P(X=0)=¢ — =
Final Answer: ¢~*
Answer: (A)
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Q34.

Q3s.

Q36.

Concept: In a standard normal distribution (where the mean y = 0 and standard deviation o = 1),
the Empirical Rule (or 68-95-99.7 rule) states that approximately 68.27% of the data falls within
one standard deviation of the mean.

Solution: 1. The Z-scores Z = —1 and Z = 1 represent one standard deviation below and above
the mean, respectively. 2. According to standard normal distribution tables, the cumulative
probability for Z = 1 is approximately 0.8413, and for Z = —1 itis 0.1587. 3. The area between
these values is 0.8413 — 0.1587 = 0.6826, which is commonly rounded to 0.6827.

Final Answer: 0.6827

Answer: (A)

Concept: The Z-score represents the number of standard deviations a given data point is from the
mean. The formula to calculate a Z-score is Z = %, where x is the value, u is the mean, and o
is the standard deviation.

Solution: 1. We are given the normal distribution X ~ N (50, 10%). This notation means the
mean u = 50 and the variance o> = 10?. 2. Therefore, the standard deviation o = V102 = 10. 3.

Substitute the given value x = 65, u = 50, and o = 10 into the Z-score formula:

7= 65 — 50
10
4. Simplify the expression:
15
Z=—=15
10
Final Answer: 1.5
Answer: (A)

Concept: A time series is composed of four main components: secular trend, seasonal variations,
cyclical variations, and irregular movements. The secular trend indicates the general direction of
the data over a prolonged period.

Solution: 1. Short-term fluctuations are typically cyclical or seasonal. 2. Seasonal variations
occur within a specific period (like a year) and repeat. 3. Irregular movements are random and
unpredictable. 4. The secular trend refers exclusively to the smooth, long-term movement or
general tendency of a time series to increase, decrease, or remain stable over time.

Final Answer: Long term smooth movements

Answer: (B)
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Q37.

Q38.

Concept: A moving average is used to smooth out short-term fluctuations and highlight longer-term
trends or cycles. A 3-year moving average for a specific year is calculated by taking the arithmetic
mean of the data for that year, the year immediately preceding it, and the year immediately
following it.

Solution: 1. We need the 3-year moving average centered on the year 2021. 2. Identify the data
for the three relevant years: 2020 (value = 10), 2021 (value = 20), and 2022 (value = 30). 3. Sum
these values and divide by 3:

10+ 20 + 30

Moving Average = 3

4. Calculate the result: -
Moving Average = 3= 20

Final Answer: 20

Answer: (A)

Concept: The method of least squares is a statistical procedure to find the best fit for a set of data
points by minimizing the sum of the offsets or residuals of points from the plotted curve. For
fitting a simple linear regression line y = a + bx, we must solve a system of two normal equations.
Solution: 1. The goal is to minimize the sum of squared errors: S = Y(y; — a — bx;)>.
2. Setting the partial derivatives of S with respect to @ and b to zero yields the normal
equations. 3. The first normal equation is obtained by summing the base linear equation:
>y =X(a+bx) = ) y =na+b ) x. 4. The second normal equation is obtained by multiplying
the base equation by x and then summing: Y xy = Y (ax + bx?) = Y xy=aYx+bY x> 5.
Since both equations A and B are the standard normal equations, the correct choice includes both.
Final Answer: Both A and B

Answer: (C)
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Q39.

Concept: In hypothesis testing, the p-value represents the probability of obtaining test results at
least as extreme as the results actually observed, under the assumption that the null hypothesis (Hy)
is correct. The significance level, denoted by a, is the threshold set by the researcher (commonly
0.05).

Solution: 1. The decision rule for a hypothesis test compares the p-value to the pre-determined
significance level a. 2. If the p-value is small, it indicates that the observed data is unlikely to have
occurred under the null hypothesis. 3. Specifically, when the p-value < «, the evidence is strong
enough to reject the null hypothesis in favor of the alternative hypothesis (H,). 4. Conversely, if
the p-value > «, we fail to reject the null hypothesis.

Final Answer: Less than alpha

Answer: (B)

Q40.

Concept: The choice of a statistical test for comparing means depends on the sample size and
whether the population variance (%) is known. While the Z-test is used for large samples (1 > 30)
or when the population variance is known, the 7-test is designed for specific conditions involving
smaller samples.

Solution: 1. For small samples where n < 30, the sample standard deviation (s) might not be a
reliable estimate of the population standard deviation (o). 2. William Sealy Gosset developed the
t-distribution to account for the extra uncertainty in small samples. 3. The 7-test is the appropriate
choice when the sample size is small (n < 30) and the population standard deviation is unknown,
provided the underlying population is approximately normally distributed. 4. The Chi-square test
is typically used for categorical data or variance testing, and the F-test is used to compare two
variances.

Final Answer: t-Test

Answer: (B)
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Q41.

Q42.

Concept: In statistical testing, "degrees of freedom" (df) refers to the number of independent
pieces of information that went into calculating the estimate. For a one-sample z-test, the degrees
of freedom are determined by the sample size n minus the number of parameters estimated from
that sample.

Solution: 1. When performing a ¢-test on a single sample mean, we use the sample standard
deviation as an estimate for the population standard deviation. 2. This estimation uses up one
degree of freedom because the sum of the deviations from the mean must always equal zero. 3.

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

4. Given the sample size n = 15:
df =15-1=14

Final Answer: 14

Answer: (B)

Concept: In hypothesis testing, there are two types of errors possible when making a decision
about the null hypothesis (Hp). A Type I error is related to the significance level (@) and involves a
false positive result.

Solution: 1. A **Type I error** occurs when the null hypothesis (Hy) is actually true, but based
on the sample evidence, we decide to reject it. This is often called a "false positive." 2. A **Type
II error** occurs when the null hypothesis is false, but we fail to reject it. This is a "false negative."
3. Therefore, rejecting a true null hypothesis is the definition of a Type I error.

Final Answer: We reject a true null hypothesis

Answer: (B)

35 | Collegedunia |



https://www.collegedunia.com

CUET UG Sample Paper Applied Mathematics Studies

Q43.

Q44.

Concept: A perpetuity is a type of annuity that receives an infinite amount of periodic payments.
The Present Value (PV) of a perpetuity is calculated by dividing the periodic payment amount (A)
by the interest rate (7).

Solution: 1. Identify the given values: * Annual payment (A) = Rs. 1000 * Annual interest rate
(7) = 10% = 0.10 2. Apply the formula for the present value of a perpetuity:

A
PV = =
i
3. Substitute the values: -
PV=——-=1
\% 0.10 0,000
Final Answer: Rs. 10,000
Answer: (A)

Concept: A sinking fund is a fund established by an organization for the purpose of accumulating
a specific sum of money over a period of time. It is essentially the future value of an ordinary
annuity. The formula for the future value Sis § = R [%]

Solution: 1. To find the periodic deposit R, we rearrange the future value of an annuity formula:

S-i

R= ——————
(IL+i) -1

2. Identify the given values: * Future Value (S) = 1,00,000 * Interest rate (i) = 0.08 * Time (n) =5
3. Substitute the values into the rearranged formula:

_ 100000 x 0.08
T (108 -1
Final Answer: R = %
Answer: (A)
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Q45.

Q46.

Concept: Equated Monthly Installment (EMI) is a fixed payment amount made by a borrower
to a lender at a specified date each calendar month. EMIs are used to pay off both interest and
principal each month over a specified number of years.

Solution: 1. The EMI formula is derived from the Present Value of an Annuity formula, where P

is the principal loan amount. 2. The standard formula for calculating EMI is:

(L+o)"

E=P-j- —_~ 2
s —1

where: * P = Principal loan amount * ;i = Monthly interest rate * n = Number of monthly

installments
(1+0)™
(1+i)"-1

Final Answer: P X i X

Answer: (A)

Concept: A bond’s trading price relative to its face value is determined by the relationship between
its coupon rate and the current market interest rate (yield). * If Coupon Rate > Market Rate,
the bond trades at a **Premium**. * If Coupon Rate < Market Rate, the bond trades at a
**Discount®*. * If Coupon Rate = Market Rate, the bond trades at **Par**.

Solution: 1. Identify the given rates: * Coupon Rate = 5% * Market Interest Rate = 6% 2.
Compare the rates: Since the bond pays 5% while the market demands 6%, the bond is less
attractive than new issues. 3. To compensate for the lower interest payments, the price of the bond
must fall below its face value (Rs. 1000) to provide the investor with a competitive total return. 4.
Therefore, the bond is trading at a discount.

Final Answer: Discount

Answer: (B)
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Q47.

Q48.

Concept: A growing perpetuity is a series of periodic payments that grow at a constant rate g and
continue forever. The present value formula accounts for the fact that while payments increase, the
discount rate r must be greater than the growth rate g for the sum to converge.

Solution: 1. Let P be the initial payment. 2. The formula for the present value of a growing

perpetuity is derived from the sum of a geometric series:

P
r-g

PV =

where: * P = Next period’s payment * r = Discount rate (interest rate) * g = Constant growth rate
Final Answer: P/(r — g)

Answer: (A)

Concept: In Linear Programming Problems, the maximum (or minimum) value of the objective
function occurs at the corner points of the feasible region.

Solution: Given:

Z =3x+4y
Evaluate Z at each corner point:
At (0,0):
Z=0
At (4,0):
Z=3(4)+4(0) =12
At (2,3):
Z=32)+433)=6+12=18
At (0,5):

Z=3(0) +4(5) =20

Maximum value is 20 at (0, 5).
Final Answer: 20

Answer: (C)
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Q49.

Q50.

Concept: In mathematical modeling and LPP, inequality symbols represent specific boundary
conditions. "At most" implies a maximum limit, including the limit itself.

Solution: 1. "At most 100" means the value can be 100 or any value smaller than 100. 2. This
is represented by the "less than or equal to" sign: <. 3. Therefore, the constraint is x < 100. *
x > 100 would mean "at least 100." * x < 100 would mean "strictly less than 100."

Final Answer: x < 100

Answer: (B)

Concept: A point lies in the half-plane 2x + 3y < 12 if it satisfies the inequality when substituted.
Solution: Check each point:

For (1,2):
2(1)+3(2) =2+ 6 =8<12 (satisfies)
For (2, 1):
2(2) +3(1) =4+3=7<12 (satisfies)
For (3, 3):
2(3) +3(3) =6+9=15> 12 (does not satisfy)
For (0, 0):

2(0) +3(0) =0 < 12 (satisfies)

Thus, (3, 3) does not lie in the half-plane.
Final Answer: (3, 3)

Answer: (C)
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