CUET (UG) Exam Paper 2025

National Testing Agency
MATHEMATICS/APPLIED MATHEMATICS

(Solved)
[This includes Questions pertaining to Domain Specific Subject only]

Time Allowed: 60 Minutes

General Instructions:
(i) This paper consists of 85 MCQs.
(ii) Mathematics Section A consist of 15 questions (Q. 1 to Q. 15), all are compulsory.
(iii) Mathematics Section B1 Core consist of 35 questions (Q. 16 to Q. 50), all are compulsory.
(iv) Mathematics Section B2 Applied consist of 35 questions (Q. 51 to Q. 85), all are compulsory.
(v) Correct answer or the most appropriate answer: Five marks (+5).
(vi) Any incorrect option marked will be given minus One mark (—1).
(vii) Unanswered/Marked for Review will be given No mark (0).

(viii) If more than one option is found to be correct then. Five marks (+5) will be awarded to only those who have marked any of
the correct options.

Maximum Marks: 250

(ix) If all options are found to be correct then Five marks (+5) will be awarded to all those who have attempted the question.

(x) If none of the options is found correct or a Question is found to be wrong or a Question is dropped then all candidates who
have appeared will be given five marks (+5).

(xi) Calculator / any electronic gadgets are not permitted.

Section : Mathematics Section A

) = lo £=2 +C
1. Value of Jidx is: (Here ....) (Here Cis an E t+2
(x=3)Vx+1
arbitrary constant.) Substitutingt = vx +1, weget log =g +C
3 1.9 Vx+1+2
1) logx_ +C (2) logx_i_+C
x+1 vx+1 2. The maximum value of sin x.cos x is:
1
/ J — 1) 1 2
@) tlog L 0wy 10g X2 1) @ 3
2 Vx+1+1 Nx+1+2 4
Ans. Option (4) is correct. ®) 4 @ 2
2 Ans. Option (2) is correct.
Explanation: We have, jidx
(x=3)Vx+1 Explanation: We know that,
) — 2
I£}elt,x+1—t Dx_td_l v sinx.cosx=%sin2x
en, x = 2t dt
Also,x-3=#-1-3=1-4 Maximum value of sin 2x:
Now rewrite the integral as 1 1 1
sin2x € [-1,1] = —sin2x e [—*, *}
[ 2y - = 2ot 2 2°2
(x=3)Vx+1 (" —4) 1
4 4 Thus, maximum value of sin x.cos x is >
= = dt
J(t2—4)t It2_4
n 3. The general solution of the differential equation
= J.(t —2)(t+2) at Z—y = ¢™ ™ W is: (Here C is an arbitrary constant.)
X
4 4 -2 (1) be W+ g™ =C (2) —be W+ g =C
[—at = log|—=!
2_4 2x2 Clt+2 (3) ae®™ + be™ =C @ e~+ev=C

Ans. Option (3) is correct.



4.

Ans.

5.

Ans.

Explanation: We are given the differential
equation:

d_y = ptx +by
dx

dy
dx

Ie_by dy = Ie”xdx

= e +by — eax_eby

On integrating both sides, we get

= _—1€’by = le‘”‘ +CG
b a
= —aet — be™* = abC,
[Multiplying both sides by ab]
= ae + be™ = —abC,
= ae? + be™ = C [Here,—abC; = C]

The difference of two different skew-symmetric
matrices is:

(1) Null matrix

(2) Identity matrix

(3) Symmetric matrix

(4) Skew-symmetric matrix
Option (4) is correct.

Explanation: A skew-symmetric matrix A satisfies:
AT =-A
Let A and B be two skew-symmetric matrices.
That means:
AT =-Aand BT=-B
Now consider their difference:
(A-B = AT-B" = (-4) - (-B)
=-A+B=-(A-B)
This shows:
(A-B)' =~(A-B)
So, A — B is also skew-symmetric.

Which one of the following - inequalities is
redundant for the shaded feasible region (ABCDA)
shown below?

Yy

/

= N w W
P s <2 2

1) x+2y=40
(3) 4x+3y=<60
Option (3) is correct.

(2) 3x+y=30
4 x=0,y=0

Explanation: From the graph, we observe that
the shaded region is enclosed by lines L;, L,, L3,
the x-axis, and the y-axis.

Line L, passes through (10, 0) and (0, 30).
Equation 3x + y = 30 — inequality is 3x + y = 30.
Line L, passes through (10, 0) and (0, 30).
Equation x + 2y = 40 — inequality is x + 2y < 40.
Line L; passes through (40, 0) and (0, 20).
Equation 4x + 3y = 60 — inequality is 4x + 3y < 60.
Also, the feasible region is bounded by the x-axis
and y-axis, hence:

x=0,y=0

Now,

Option 1: x + 2y < 40 — forms boundary L; —
essential.

Option 2: 3x + y = 30 — forms boundary L; —
essential.

Option 3: 4x + 3y < 60, this line passes through:
® Whenx =0,y = 20.

® When y = 0, x = 15, this line lies above the
shaded region.

This is not part of boundary ABCDA.

This inequality doesn't affect the region. Hence,
4x + 3y < 60 is redundant.

Option 4: x = 0, y = 0 — bounds the region in
first quadrant — essential.

6. If A and B are square matrices of the same order

3, such that det(A) = 3 and AB = 3], where [ is an
identity matrix of order 3. Then the value of det(B)
is:

1 3
@ 9

@ 27
@ 1

Ans. Option (3) is correct.

Explanation: We know from properties of
determinants that: det(AB) = det(A).det(B)
Given, AB = 3], therefore
det(AB) = det(3I)
Also, if I is the identity matrix of order #, then:
det(kl) =k".det(l) = k"
[Since, det(I) = 1.]

So, det(3l) = 3% =27
Now,
det(AB) = det(A).det(B)
= 27 = 3.det(B)
= det(B) = 27 _ 9
3
7. Ife* + ¢ = ¥+, then dy =
dx
1) eV 2) e~
@) -e @4 etV

Ans. Option (3) is correct.



Ans.

Explanation: Given,
e +el =ty

Dividing both sides by e* * ¥,

e eY

xX+y

=l=seV+er=

X+y

@ @

Differentiating both sides with respect to x,

o
dx
= d_y = _ - —_ey’x
dx eV
-2 3

2 1 3 .
IfA = andB=| 4 -5|, then which

4 -3 5

1 2

of the following statements are TRUE?

(A) ABis defined

(B) Both AB and BA are defined and AB = I, where
I'is an identity matrix of order 2

(C) BAis defined

(D) Both AB and BA are defined and AB = BA

Choose the correct answer from the options given
below:

1) (A),(B)and (C) only (2) (B), (C) and (D) only
(3) (A)and (C)only 4) (A), (C) and (D) only
Option (3) is correct.

Explanation: We are given two matrices:

2 -1 3 =
A= 4 1 5 andB=|4 -5
(2x3) 1 2

(3x2)

(A) Matrix multiplication is defined if number of
columns of A = number of rows of B.

Ais2 X 3

Bis3 X 2

So, AB is defined and will be a 2 X 2 matrix.
Thus, (A) is true.

(B) AB is defined (from above).

Here, BA is also defined (as columns of B = rows
of A).

Also, order of BAis 3 X 3.

-2 3
2 -1 3
Now, AB = 4 1 5 4 -5
@1 2 (3x2)

-5 17 ;
1177
Thus, (B) is false.
(C) BA is defined (from above).
Thus, (C) is true.

(D) AB and BA both are defined.

ABis2 X 2, BAis 3 X 3 = different sizes, so can't
be equal.

Thus, (D) is false.

Ans.

10.

Match List-I with List-II.

The area (in sq. units) bounded by the parabola
y? = 4ax, its latus rectum and the x-axis in the first
quadrant is:

(1) %uz @ 2o
4, 8
(3) gﬂ 4) ga

Option (3) is correct.

Explanation: For the parabola y? = 4ax, opens to
the right.
The latus rectum is the line x = g, and its length
is 4a.

The latus rectum cuts the parabola at x = a
SyYP=4=>y=+2

So, in the first quadrant, the latus rectum runs
from (g, 0) to (a, 2a) and the parabola from x = 0
to x = a bounds the region.

¥ = dax
Akﬂv%\
0 /-,Focus\
(0,0) @0 7
a, —2a)
xX=a

Area under the curve y? = 4ax from x = 0 to x =
a, in first quadrant, bounded above by the upper
half of the parabola.

So, the areais: A = I:_Oy dx = Iﬂ_O\/4ax dx

= Jj:o 2Jax dx

A = 2a[!\x dx = z\/E[ng

0

= Zﬁ.gam = %az sq. units

List-I List-II

Differential equation Order and
degree of
differential

equation

(I Order =1,
Degree = 2

dy

(A) =edr 41

2 2
dx? dx

(I1) Order =2,

2 3
d*y dyj -
a0 BN (e A I | Degree =1
(B) [dxzj * (dx e

(IIT)Order = 2,

d d
© 3(%)+4y +e¥ = é Degree = 2

(IV)Order = 2,
Degree =
Not defined

(D)

X

2 2
dJ + 3(@} (Ey + dlj
dx? dx dx




Choose the correct answer from the options given
below:

® (A=), B)-(I), (O~(), (D)-(1V)
(2) (A)-(D), (B)-(ID), (CO~1V), (D)-(1)
() (A)-1V), (B)-(I1), (C)=(T), (D)-(IT)
@) (A)-1V), (B)-(ID), (C)-1D), (D))

Ans. Option (3) is correct.

Explanation: We know that:

The order of a differential equation is the highest
order of the derivative present.

The degree of a differential equation is the power
of the highest-order derivative, provided the
equation is a polynomial in derivatives.

2 2 ay
(A): (d—Z]+2(d—yj — e +1.
dx dx
dzy
The highest derivative is d—, so the order is 2.
X

dy
The term e% makes the equation non-

polynomial in derivatives, so the degree is not
defined.

This matches (IV): Order = 2, Degree = Not
defined.

dzy i dy ’
| —Z 4| =% | =e¥-1.
(B): (dsz + [de e

2

The highest derivative is %, so the order is 2.
X

The power of the highest derivative is 2, so the
degree is 2.

This matches (III): Order = 2, Degree = 2.
dy dx

C): 3| =% |[+4y +e¥ = —.

© 3 sy = &

Rewrite as S[d—yJ +4y+e¥ = L
dx (dl
dx
dy \ d d
dx dx dx

The highest derivative is Z—y, so the order is 1.
x

Multiply by Z—y:
be

The power of the highest derivative is 2, so the
degree is 2.

This matches (I): Order = 1, Degree = 2.

(D): (dz_y}_s[d_yj = (ey +d_yj2
dx? dx dx
2

The highest derivative is 4y

Iy so the order is 2.
X

The power of the highest derivative is 1, so the
degreeis 1.

This matches (II): Order = 2, Degree = 1.

11
11. 1A= L) 1}, then the value of A% is:

11 20 20
|51 Cl

0 20
1 20
® o7

10
@ 19 1
Ans. Option (3) is correct.

of A to observe any emerging pattern:
11
Al =
o 1
1 1)1 1 1 2
A2=AXA= =
0 1){0 1 0 1
1 2)1 1 1 3
Ad=A2x A= =
0 1)l0 1 01
o xac (LAY (14
0 1/l0 1 01
From the pattern observed, we can generalise:
e 1 n
01
1 20
So, A2 — ( J

12. Function f(x) = x> - 3x + 3 is
(A) Increasing in the interval (-1, 1)
(B) Increasing in the interval (1, )
(C) Decreasing in the interval (-1, 1)
(D) Increasing in the interval (—o, -1) U (o, 1)

Choose the correct answer from the options given

below:

(1) (A), (C)and (D) only
) (B), (C)and (D) only
(3) (A)and (B) only
4) (A), (B)and (D) only

Ans. Option (2) is correct.

Explanation: A function is increasing when its
first derivative is positive (f'(x) > 0).
A function is decreasing when its first derivative
is negative (f'(x) < 0).

The derivative of f(x) = x>~ 3x + 3is

f'(x) = 3x%-3.
For critical points, put f'(x) = 0.
or, 3(x*-1) =0.

3x-1)(x +1) =0.

The critical points are x = 1 and x = 1.

e® o &
S

]V

Explanation: First, compute the first few powers




Test sign of f'(x) in each interval:
Inter- Test | f'(x) = | Sign | Behav-
val value | 3x*-3 |off'(x) | iourof
ftx)
(~o,-1) | x=-2 | 3(4-3) | Posi- | Increas-
=9 tive ing
-L,1) | x=0 -3 Nega- | Decreas-
tive ing
(1, ) x=2 | 3(4)-3 | Posi- | Increas-
=9 tive ing
Thus,
(A) Increasing in (-1, 1) is false.
(B) Increasing in (1, «) is true.
(C) Decreasing in (-1, 1) is true.
(D) Increasing in (oo, —1) U (1, ) is true.

13. Let X denote the number of hours a person uses a
mobile and the probability distribution of X is as

X 0 1 2 3 4
P(X) 0.1 K 2K 2K K
Then the value of K is
(1) 0.15 (2) 0.20
(3) 0.12 4) 0.16
Ans. Option (1) is correct.
Explanation: Since, the sum of all probabilities
must be 1:
01+K+2K+2K+K=1
= 01+6K=1
= 6K=1-01=09
= K= % = 0.15

14. The value of J: xe* dx is:

1

e
@ 1
Ans. Option (3) is correct.

@® 2 e

@ -1

1
Explanation: Given, onexdx
Here, Ixexdx = xe* —Jexdx

=xe*—e*+ C

(Integration by parts)
Now, apply limits from 0 to 1:

1
onexdx = [xe* — ]}

=(-¢-(0-1)=1

15. Consider the Linear Programming Problem

Maximisez = x + y

subject to the constraints x —y <-1,x =y, x = 0,
y=0.
Then, which one of the following is TRUE?
(1) Maximum z = 3 at (1, 2)
(2) There is no solution
(3) Maximum z = 15at (7, 8)
(4) Maximum z =
x-y=-1
Ans. Option (2) is correct.

10 at all points on the line

Explanation: Given, objective function Max. z =
x + y, subject to constraints:
x-y=-1
x=y
x=0
y=0

Y-axis

4
4

2 ) Ny X-axis

A,

From the above graph, we can see there is no
feasible region.

Therefore, the objective function z = x + y has no
maximum value under these constraints.

Section : Mathematics Section B1 Core
16. Match List-I with List-IL

Let A and B be any two events.

List-I List-1I
() P(A) W “ES Py 20
P(ANB)
(8) P() ay 255w =0
©P@lB) (1)
(D) P(B|A) (Iv)0

Choose the correct answer from the options given
below:

® (A=), B)-IV), (C)-(1), (D))
(2 (A)-1V), (B)-(D), (C)-(1), (D))
(3) (A=), B)-IV), (C)-ID), (D))
@ (A)-1V), (B)-(I0), (C)~(ID), (D)D)

Ans. Option (3) is correct.



17. 1f Cj; represents the cofactor of element a; of the

Ans.

18.

Explanation: (A) P(A")

The probability of the complement of A is
P(A") = 1-P(A).

Matches with (III).

(B) P(9)

The probability of an impossible event (empty
set) is 0.

Matches with (IV).

(C) P(A|B)

The conditional probability of A given B is
P(ANB)

PAIB) = —5 5

(where P(B) # 0).

Matches with (II).

(D) P(B|A)

The conditional probability of B given A is

P(ANB)
P(A)

Matches with (I).

P(B|A) = (where P(A) = 0).

2 -1 3
matrix A= |1 2 0| then the value of
4 1 5

Cos + G5 = Cpis

1 14 2 4
3) -10 4 8
Option (3) is correct.

Explanation: Cofactor of Cy:

2,
22, | =-Rm- @)

=-[2+4]=-6
Cofactor of Cy;:

|, = 1eo-Ge)

-~
Cofactor of C,,:

1)*+2 Z 5‘ = [2(5) -3(4)]

=10-12=-2
Now,  Cp+ Cy-Cpy=-6-6+2=-10
Match List-I with List-II.
List-1 List-1I
(A) cos™' x + cos(—x) D g

(B) cosec!(—x) + secl(—x) | (II) —g

(C) tan'\/3 —sec”!(-2) (1) =

(D) tan™ [tan%) (Iv) g

Choose the correct answer from the options given
below:

®  (A)-1V), (B)-(), (C)-D), (D)-(T)

(2) (A=), B)-IV), (C)—(I), (D)D)

() (A=), (B)-D), (CO~1V), (D))

(#)  (A)=D), (B)(I), (CO-1V), (D)~(IIL)
Ans. Option (2) is correct.

Explanation: (A) cos™ x + cos}(—x) = cos™' x +
(m—cosx) =m.
[By Property: cos™!(-x) = n —cos™ x for x € [-1, 1]]

Matches with (III).

(B) cosec™'(—x) + sec”!(—x) = —cosec™! x + n—sec! x.
[By Property: cosec!(—x) = —cosec™ x(for x = 1
orx < -1)]

T
We know that, cosec™' x + sec'x = = for |x| = 1.

So,

1 A T -1 -1
—cosec "xt+m—seCc x=— E—SQC X |+tm—sec Xx

T -1 -1 T
= ——+sec X+mT—sec x = —
2 2
Matches with (IV).
(C) tan™! /3 —sec™! (-2)
Since, tan~'\3 = g
and sec! (-2) = m—sec! 2
T 2n
= T[—— = —
3 3
Therefore, E_ =_T
3 3 3
Matches with (II).

(D) tan™! (tan 4—3“) = tan’! (tan(n 4 gjj

Since "ef T T
1mnce 3 2/ 2

Matches with (I).
1 -2 5
19.1f 2 a 1| = 86, then the product of all values of
0 4 2a
ais:
1 21 (2) 21
3) 10 “4) 4

Ans. Option (2) is correct.



1 -2 5
Explanation: Given, 2 a -1
0 4 2a

=86

1(24% + 4) + 2(4a) + 5(8) = 86
202 + 4 + 8a + 40 = 86
24> + 8a + 44 = 86
20>+ 8a-42=0
> +4a-21=0
@a+7)(@a-3)=0=>a=-7,3
Now, productof alla = -7 x 3 = -21

L Juuld

20

The relation R in R (set of real numbers) is defined
by R = {(a, b): a < b?)}, then Ris

(1) Reflexive relation

(2) Transitive but not symmetric

(3) Reflexive and transitive but not symmetric

(4) Neither reflexive nor symmetric nor transitive

Ans. Option (4) is correct.

Explanation: Given: R = {(a, b) |a < b} on R
Not Reflexive because

Leta = 0.5= 0.5 £(0.5)® = 0.125

Not Symmetric because

(0,2) e Rbut (2,0) ¢ R

Not Transitive because

ifa=3,b=§,c=é
2 3

b =3375=a=2=<3.375s0a<b
A=237=b=15<237,s0b<¢?
Now, 3 £2.37,s0a £¢°

21. The semi-vertical angle of a right circular cone of
maximum volume of a given slant height is

.1
(2) sm ng

(4) sin’! (%}

(1) tan’'2

3) cos™! (\/15)

Ans. Option (3) is correct.

Explanation: Volume of cone: V = %nrzh

Using geometry:
r=1sin0,h=1cos 0O

V= % (I sin 8)? (I cos 0)

% 7% sin2 0 cos O

Maximise V() = sin® 0 cos 0

Let f(8) = sin®0 cos 0
Use the product rule:
f'(8) = 2 sin 0 cos 0.cos 6 + sin? 0. (—sin O)
f'(8) = 2 sin 6 cos? O —sin® O
Put f'(8) = 0:

2 sin 6 cos? 6 —sin® 0 = 0
= sin (2 cos? 0 —sin?0) =0
So, either

sin® = 0 = 6 = 0 — not in open interval (0, g]

so discard.
or, 2.cos20 = sin% 0
205?20 = 1-cos?0
= 3cos?0 =1
= cos 6 = i
NG

So, 0 = cos' [ij
3

22. If a matrix Pis both symmetric and skew-symmetric,
then

(1) Pis a diagonal matrix

(2) Pisasquare matrix

(3) Pisa zero matrix

(4) Pisanidentity matrix
Ans. Option (3) is correct.

Explanation: A matrix P is symmetric if PT = P
A matrix P is skew-symmetric if PT = —P

If both hold:
P=Pr'=_p
= P=-P
= 2P =0
= P=0

Thus, the only matrix that is both symmetric and
skew-symmetric is the zero matrix.

23. A letter is known to have come either from
KOLKATA or TATANAGAR. On the envelope,
just two consecutive letters TA are visible. The

probability that letter has come from TATANAGAR
is:

@® @)

®) @)

= N
Wi Ul w



Ans.

24.

Ans.

Option (2) is correct.

Explanation: The problem states that a letter
is known to have come either from KOLKATA
or TATANAGAR, and on the envelope, the two
consecutive letters 'TA' are visible.

Occurrences of 'TA' in each city name:
KOLKATA contains 'TA' once.

TATANAGAR contains 'TA' twice.

We need to find P(TATANAGAR | TA).

Here, P(TA | KOLKATA) = %

P(TA | TATANAGAR) =

@ | N
| =

Apply Bayes' Theorem (assuming equal priors
1
PK) = P(D) = 7)

11
_ 4 2
A= T
42 6 2
1 1
__8 _8_3
1.1 5 5
8 12 24
. . -x-3 _ y-6
The shortest distance between lines = =5
= Zand X2 oY 277
2 4 1 1
1 . .
1) 5 units (2) 81 units
(3) 9 units (4) 7 units

Option (3) is correct.

b _ 6 _ =z

Explanation: Line 1: .
3 2

-x-2 'y _z-7

Line 2:

1 1

The shortest distance d between two skew

- -
lines with position vectors a;, a4, and direction

-> -

03— a,).(byxb;
vectors by, b, is givenby d = M.

- >

|byx b, |

From Line 1:
N
Position vector a; = (-3, 6, 0).
-
Direction vector b; = (4,3, 2).
From Line 2:

R
Position vector a, = (-2,0,7).

25.

Ans.

5
Direction vector b, = (-4,1,1).

Now,
- >
G-, ={-2-(-3),0-6,7-0)
- o
a,—-a, =(1,-6,7)
-> - tJ k
byxb, = |4 3 2
-4 1 1

—iBX1-2X1)—j(-4x1-2 X (-4))
+ k(-4 X 1-3 x (-4))
=i(1) - j(4) + k(8)

=(1,-4,8)
[bixby | = 12 +(<4)% + 8
= J1+16+64
=81 =9

(@a=)Bxby) = (1,6, 7).(1, 4, 8)

= (1)(@) + (-6)(-4) + (7)(8)
=1+24+56=281
Now, the shortest distance,

4 181l
9
d = 9 units

If Z:f-rl%,_b):}'—lz and ?:f+}'+12 such that
7><Z:;>><—b> and 7.2:0, then 7 is:
@ i-3j+k
®3) @) i-j+3k

Option (1) is correct.

- > - >
Explanation: Given, rxb =

ol

This implies (r—c)xb =

- > —
Therefore, r— c is parallel to b

- - -
So, r—c¢ = Ab for some scalar A.

- - -
Thus, ¥ = c+Ab
Substituting the given vectors into the expression

i
for r

G+j+k)+r(j—Fk)

~ L o=

T+1+0)j+1 -0k

> >

Given, r.a =0.



Substituting ;) and Z: (§+ 1+ X)}' +(1- k)l;).(f + 12)

=0.

MA@ + @ +1)(0) + A-1)(1) =0
1+0+1-12=0

2-2=0
r=2
Substituting the value of A back into the

>
expression for r,

T+(1+2)]+(1-2)k

~ 0 o=

I,

26. Solution of the differential equation

Zl = J1+x*+y* +x%y* is: (Here Cis an arbitrary
X

constant.)
y+\/1+y2
1) logl——=|=C
x+V1+x2
1 2
(2) log YINTTY =C

\/x+\/1+x2
y+l+y?
\/x+\/1+x2

y+1+y*| «x 2
@ log/l V"7 |- Y1427 4C
gx+\/1+x2 2

(3) log

X182 +C
2

Ans. Option (3) is correct.

Explanation: We have, Z—y = J1+22 + 2 + %2
x

or, i

dx

dy = J1+x%dx
\ll+y2

Integrating both sides, we get,

[ = [V

1+y2

1+x3)(1+y%)

log‘y + \/1 + yz

=21+ 42 +%log‘x+\/1+x2‘+C

2

[Since, _[\/uz +x2dx

2

X2+ 5% + L log
2 2
log‘y+w/1+y2

—%log‘x +V1+x2

= XJ1+2% +C
2

1
log‘y-t-w[l-t-yz‘—log (x+V1+x%)2

= XJ1+22 +C
2
’1 2
logu = X122 +C
x+y1+x2

p -3
4

27

If matrix A = [

value of p is:

1 =+ (2 +2
(3) +3 (@) +4
Ans. Option (4) is correct.
Explanation: Given:
=3
A={p } and |A%| = 64
Using property of determinant of powers, we
have
|4%] = |AP°
= |A|® = 64
= |A] = Y64 =4
Also, |Al = pp-(-3)-4)
=p?-12

Therefore, pPP-12 =44
Case 1: pPP-12=4

P =16
= p =4
Case 2: pP-12 =-4

p*=8
= 1) = i\/g

=22 ¢ options

28. Distance of the point (2, 4, -1) from the line
10+2x _ y+3 _ 6-z

is

2 4 9
(1) 14 units (2) 13 units
(3) 7 units (4) 7 units

Ans. Option (3) is correct.

x+a® +x?

|

p} and |A%| = 64, then the




Explanation: The given line is
10+2x _ y+3 _ 6-z
2 4 9
The standard symmetric form is
X—(5_y-(3) _z-6
1 4 -9
A point on the line is A = (-5, -3, 6).

R
The direction vector of the lineis d = (1, 4,-9).

LetL = (-5 + t,— 3 + 4t, 6 — 9t) be a general point
on the line.

-
(direction ratio) of the PL

PL = (=5 +1)=2,(=3+4t)—4, (6-9t) - (-1)) =
(t—7,4t-7,7-9¢t).

- > -
Since PL is perpendicular to the line, PL.d = 0.
(t=-7)1) + 4t-7)4) + (7-9)(-9) =0
t-7+16t-28-63 + 81t =0
98t-98 =0
t=1
Substituting t = 1 into the coordinates of L:
L=(-5+1,-3+4(1),6-9(1))
=(4,1,-3)
The distance PL

= V4-22+(1-47 +(3-(-1)?

= JoP+ (-3 + (20
= 36+9+4
= J49

= 7 units

29. If A and B are independent events, then which of

the following statements are TRUE?

(A) P(A N B) = P(A).P(B)

(B) P(An B) = P(A)-P(B)

(C) P(A U B) = P(A) + P(B) - P(A).P(B)

(D) P(Au B) = P(A).P(B|A)

Choose the correct answer from the options given
below:

(1) (A), (B)and (C)only (2) (B)and (C) only

(B) (C)and (D)only ~ (4) (A),(C)and (D) only

Ans. Option (4) is correct.

Explanation: For independent events A and B:

1. (A) P(A n B) = P(A).P(B)

True (Definition of independence).

2. (B) P(A n B) = P(A) - P(B)

False (This is incorrect; it doesn't represent
independence).

3. (C) P(A U B) = P(A) + P(B) — P(A).P(B)

True (Since P(A N B) = P(A)P(B), the general
addition rule simplifies to this).

4. (D) P(A n B) = P(A).P(B|A)

True (By definition of conditional probability,
and since P(B|A) = P(B) when independent).

30. A function f: R — {x € R: -1 < x < 1} is defined as

x .
flx) = TM, then fis:
(1) neither one-one nor onto
(2) one-one only
(3) onto only
(4) both one-one and onto
Ans. Option (4) is correct.

Explanation: Given, function f R — {x € R :
-1 < x <1}, where f(x) = 1+—|x|
1. One-One (Injective)

X

For x = 0, f(x) = 7
+x

is strictly increasing

(derivative f'(x) = (1 +1x)2 > O] .

For x < 0, f(x) =

x . " ] q
is strictly increasing
=

T 1
(derlvatlve f'(x) = m > Oj .

Since f(x) = 0 for x = 0 and f(x) < 0 for x < 0, no
two distinct inputs give the same output.

= fis injective.

2. Onto (Surjective)

X
YT T

= Y :
IfyzO,x—l_ (since x = 0).

= Y
Ify<0,x= e (since x < 0).

Every y € (-1, 1) has a corresponding x.
= fis surjective.
So, f is both one-one and onto.

31. Bag A contains 2 unbiased and 3 biased coins
whereas Bag B contains 3 unbiased and 2 biased
coins. A bag is selected at random and 2 coins are
taken out simultaneously. The probability, that both
coins are unbiased is:

@® @)

(S0 SIS, B

®) @)

Ans. Option (1) is correct.



32.

Ans.

Explanation: There are two bags, A and B, and
one is selected at random.

Probability of selecting Bag A(P(A)) =

Probability of selecting Bag B(P(B)) =

N[ R

Step 2: Find the probability of drawing 2 unbiased
coins from each bag.

For Bag A:

Contents: 2 unbiased and 3 biased coins

(Total = 5 coins).

Probability of drawing 2 unbiased coins

PQU|A ZL _
(PQUIA): 32 = 15
For Bag B:

Contents: 3 unbiased and 2 biased coins
(Total = 5 coins).

Probability of drawing 2 unbiased coins
3

PQUI|B &:i

By the Law of Total Probability, the overall
probability P(2U) is the weighted sum of the
probabilities from each bag:

PQU) = P(A) x PQU|A) + P(B) x P(2U|B)

1 1 1 3 1 3 4 1

= —X—F—X— = —F— = — = —

2 10 2 10 20 20 20 5

-x+1 -y-2 +3 -1+
If the line SR - =Z an el

d =
-2k 2 3k

-1+y -z+6 .
) = ——— are perpendicular, then the value
of kis:

0 10
1) — 2) ——
o - @ —

1 4
3) = 4)  —
3) 5 4) 3

Option (2) is correct.

Explanation: Line 1: — fl_y-2_z+3

—2k 2
= Direction ratios (DRs) = (-3, 2k, 2)
Line 2: “1+x _ -1+y _ —z+6
3k 1 5
= Direction ratios = {3k, 1, -5)
We know that, the two vectors are perpendicular
if their dot product is 0.

- -
Let, d, = (-3,2k2), d, = (3 1,-5)

d,.d, =-3(3K) + 2Kk(1) + 2(-5)

= -9k + 2k-10

33. J‘tan’lx/; dx equals to: (Here C is an arbitrary

constant.)

1) (x+Dtan'Vx—Vx+C

2) xtan'Vx —x +C

3) Jx —xtanVx +C

@ “Jx-(x+Dtan'Vx+C
Ans. Option (1) is correct.

Explanation: Let | = I tan ' Vx dx

Put \/; =t
—dx =dt
2%

dx = 2\/; dt
= dx = 2tdt

1= j 2ttan”'t dt
2 2
I=2 t—tan‘lt—lj L
2 291442

1+t
I=2 - dt
{ ILHZ 1+t2] }

I=[Ptan't—t + tan”' t]+ C
I=(x+ Dtan?! Vx—Vx+C

34. The minimum value of the function
f(x) = x® + (10 - x)* occurs at:
(1) x=0 2 x=3
(3) x=5 4) x= 10

3

Ans. Option (3) is correct.

Explanation: Given, f(x) = x> + (10— x)3

f6) = L+ 1027
dx

f(x) = 3x% + 3(10 — x)*(-1)
f'(x) = 3x%-3(10 — x)?
Put the first derivative to zero and solve for x.
3x2-3(10-x)*> = 0

¥* = (10 - x)?
x = £(10-x)
Case 1: x =10-x
= 2x =10
= x =5
Case 2 x = —(10 - x)
= x=-10+x
= 0 = —10, which is not possible.



Now,
frx) = 4 [3x* - 3(10 - x)?]
dx

f"(x) = 6x — 6(10 — x)(-1)
f"(x) = 6x + 6(10 — x)
f"(x) = 6x + 60 — 6x
f"(x) = 60

x = 5 corresponds to a local minimum.

35. The area (in sq. units) of the region bounded by the

curves 3y? = ax, y = a,a > 0 and y-axis is:
1) a (2) 3a
(3) 2% 4) a2

Ans. Option (4) is correct.

Explanation: Given curves:
3y? = ax
= Parabola y=a
= Horizontal line y-axis
=ie, x=0
Also, a>0

2
From 3y? = ax, x = E'n

a
Y

36. 1f 2f(x)+ ij =2+ 1,then [ f(x)dx is: (Here C

is an arbitrary constant.)

1) 1(%xa+l+x +C (2) %x3+1—x+C
3\3 X 3 x

3

@) %+x+C @) ;(%ﬁ—x]w

Ans. Option (1) is correct.

Replace x with 1 in Eq. (i):
x

Since f"(x) = 60 > 0 for all x, the critical point

1
Explanation: Given, 2f(x) + f (;j =x2+1 ..%0)

1
Zf(;j + f(x) = xl2+ 1 ...(ii)

Solving Eqgs (i) and (ii),
Multiply Eq. (i) by 2:

4f(x) + Zf(%j =202+ 2

Now, subtract ing Eq. (ii):
[4f<x> : Zf[lD -(60+ Zf(lj]
(2x2 +2) —(xlz + 1}

3f(x) = 2x2+2—i2—1

x
1
= Dt =—=1l
2
1(, 2
= flx) = 5 2x ——2+1
Now, _[f(x)dx = II(sz—l+1)dx
3 x?

%UZxZ dx —.[xlzdx +J.1 dx]

3
= 1(2i+1+xj+c
3 x

37.1tA & dI 10hhlf
o —_lzan —Ol,tentevaueo

A2_5A + 6l is:

-1 0 00
4 [, 2 @ |o ol
3 11 0 -1
® 114 @ 11 0

Ans. Option (1) is correct.

Explanation: First, calculate A%:

) 3 13 1
A*=AA= 1 201 2

_ [ (3)3)+(M(-1)  (B)1)+(1)(2) }
L)+ (HM)+(2)(2)

- {_85 ﬂ
5{—31 ;] - Ei 150}
RN

5A




Now, A2—5A + 6]

8 5] [15 5 +6
~|-5 3] |5 10] |0
|-5-(-5)+0 3-10+6

[-1+6 0+0 -1
L 0+0 -1+6] | O

|
A

[ 8-15+6 5—5+0}

38. Match List-I with List-IL.
List-I List-II
Differential equation Integrating factor

A yde+ (x-y)dy=0 |(De*
(B) xd—y+y:x2 a

dx x
Q) Wy 111
© -y () y
(D) x dy —y dx = x*dx (V) x

Choose the correct answer from the options given

below:

@) (A)=AV), (B)-(1I), (C)-(), (D))
(2) (A)-1V), (B)-(D), (O)-1), (D))
(3) (A=), (B)-1V), (O)-(1), (D)-(I)
(4) (A=), (B)—(II), (CO)=(1), (D)-IV)

Ans. Option (3) is correct.
Explanation: (A) y dx + (x —y®)dy = 0
Write it as: yﬁ-r(x—ys) =0

dy

dx x 2

= —+= =y
dy y
This is a linear differential equation in x.

Standard form:

£ 4 Py = Q)
Y

= P(y) = 1
Y
ldx
=Y [F=¢? =ev=y
Match: (A) — (III)
(B) xd—y+y = 3
dx
Rewriting: d_y+z =x
dx
his is a linear DE in y.
P(x) = 1
X
jldx
= I[F=¢e* =x

Match: (B) — (IV)
dy
C -y =¢
© 2y =c
Linear DE in y, with:
P(x) =-1
= IF = ej_ldx =¢*
Match: (C) — (I)
(D) xdy — ydx = x>dx
Rewriting: 2 y =x°
dx
- Yy _p
dx «x
Linear in y, with:
P(x) = 1
x
[t 1
= IF=¢ * =—
x
Match: (D) — (II)
39. Match List-I with List-I1.
List-1 List-1I
Mathematical statement Value
(A) i.(jxk) () —k
(B) j.(ixk) a1
(C) ix(jxk) (I - 1
(D) jxi (Iv) 0

Ans.

Choose the correct answer from the options given
below:

1) (A=), B)-(I), (CO)—(1V), (D)D)
(2) (A=), B)-IV), (C)-D), (D))
(3) (A1), (B)-(), (C)—(D), (D)-L)
@ (A0, B)-(I), (O, (D)~(1V)
Option (1) is correct.

Explanation: (A) ;(_A]XI;) =ii=1
Match (A) — (II)
(B) j.(ixk)

ixk =

_]’

Il
|
LN

so: J=9)
Match (B) — (III)

(©) ix(ixB) = ix@) =0
Match (C) — (IV)

(D) jxi

~.
X

~. ~
Il
=
N

—
X

SO:

Match (D) — (I)




2 -1 -2

42. 1f a :32—6}'+12 and b :2;—4}'-1—7»]2 are such that
40.1fA= |0 2 1|, then the value of det (adj(24))

- o
3 -5 0 al|b, then3) +2 =
is: 1 o (@ 2
(1) 100 (2) 320 (3) 4 @ 6
(3) 400 (4) 1600 Ans. Option (3) i ¢
Ans. Option (4) is correct. ns. Option (3) is correct.
- A A A
Explanation: We know that: Explanation: Given vectors A = 3i—6j+k and
det(adj(A)) = [det(A)]"~!, where A is an n X n - PN
matrix. B = 2i—4j+\k are parallel.
cleieA - el o A pliordenzt The components of the vectors are:
Here, Ais a3 X 3 matrix = n = 3. R
2 -1 -2 For A:a,=3,b;=-6,¢;,=1
Now, A = g 25 _01 For_B>:a2=2,bz=—4,cz=k
- Two vectors are parallel if the ratios of their
2 -1 0 -1 0 2 corresponding components are equal:
Al = 2 ~(Df, [+(-2) )
5 0 30 3 =5 o _ O G
=2(2 X 0— (-1)(-5)) + 1(0 x 0 - (-1)(3)) o b
+ (-2)(0 X (-5) -2 X 3) This gives us the following equations:
= 2(-5) + 1(3) + (-2)(-6) 3 -6 1
=-10+3+12=5 ity
Now, det(adj(24)) = [det(2A)]"!
= [detA)P or 331
But, det(2A) = 23 x det(A) 2 2 A
=8 x5=40 2
So, det(adj(24)) = 40? = 1600 Thus, A= 3

41. In a linear programming problem, the constraints P
on decision variables xand yare y - 2x < 0,y = 0, Now, 3L+2 = 3[—) +2=2+2=4
0 =< x < 5. The feasible region of the above problem: 8
(1) isbounded in the first quadrant

(2) is unbounded in the first quadrant 43. The corner points of the boupded .fea51ble. region
. . determined by the system of linear inequalities are
(3) is unbounded in first and second quadrants (0,0), (2, 4), (0, 5) and (4, 0). If the maximum value of
(4) does not exist Z = ax + by, where a, b > 0 occurs at both (2, 4) and
Ans. Option (1) is correct. (4, 0), then
E— 1) 3a=0b 2 a=0v
xplanation: _ -
Yeaxis (B) a=2b 4) 2a=0
— Ans. Option (3) is correct.
S0y ="5
Explanation: Z at (2, 4):
Zai Substitute x = 2 and y = 4 into Z = ax + by.
T Zog =a(2) +b(4) =2a +4b
i +f Z at (4, 0):
0) Substitute x = 4 and y = 0 into Z = ax + by.
LdoH--ahH=1b 10 20 30 M Zyg) = a(4) + b(0) = 4a
Since the maximum value occurs at both points,
fi put Zoa) = Zuy)
= 2a + 4b =4a
-20 = 4b =2a
= a=2b
=2 =30

- - - - - >
44. 1f |a| =1, |b| =2, |2a+b| =23 then |a-1b|
From the above graph, we observe that the

feasible region exists. is:

It lies entirely in the first quadrant. M 3 @ 5
And it is bounded (since x and y both have upper 2 2

and lower limits). ®3) ﬁ ) NG



Ans. Option (1) is correct.

Explanation: Given,

@] =1, 16| = 2, |2a+5| = 243

(243)? =4x3=12

|2d+b [*
(2a+b)-(2a+b) = 4a-a+44-5+5-b
12 = 4(1)% +4d-b +(2)

12 = 4+43-b+4

12 = 8+4i-b
4-b =12-8=4
ib = %:1
Now, |i-b]* = (@-b)-(@—b)
=d-@a-2i-b+b-b
- |ﬁ|2—2ﬁ~z§+|5|2

= (1)2-2(1) + (2)?
=1-2+4=3

45, The value of k for which the function

1-cos8x .
—, ifx=0
flx) = 16x2 is continuous at x = 0 is:
k ifx=0
™ o @ 2
@) -2 ) 1

Ans. Option (2) is correct.

Explanation: Given,

—1'“’28", if x#0
fx)y =1 16x
k if x=0

The limit is: lim—1 —EO0 5
x—0 16x2

Using trigonometric identity:

. 0
1-cos(0) = 2sin’ (Ej
2sin? (4x)
Applyi his: = lim——~
pplying this m Tox?
_ limSinz(;Lx)
x—>0  8x
sin (4x)

Now use: —>lasx—>0

X

. 2
_ lim[ sm(4x)j 16
x—0| 4x 8

=12, 2=2
imf(x)=k Lmf(x) =2 —=k=2
x—0 x—0

46.

Ans.

The function f(x) = sin 3x, x € [O, g}
.. . b
(A) isincreasing on {0, g}

B) is decreasi L
(B) is decreasing on [6 2}

(C) isincreasing on {0, g}

(D) is decreasing on [0, g}

Choose the correct answer from the options given
below:

(1) (A),(B)and (C)only (2) (A)and (B) only
(3) (B),(C)and (D) only (4) (D)and (A) only
Option (2) is correct.

Explanation: Given, f(x) = sin 3x, X € [O,g}

Increasing when f'(x) > 0:
3cos3x>0=cos3x >0

On [O,g}, 3x ranges from 0 to 3775
cos 3x > 0 when:
3xe [O,Ej =xe [O,Ej
2 6
So, f(x) is increasing on [0%}

Decreasing when f'(x) < 0:
3cos3x < 0= cos3x <0.

On [O,g} , cos 3x < 0 when:

n 3n
3xe|—,— |=>xe
[Z 2 }
T
So, f(x) is decreasing on [g,

|

} : True (as shown

N3

Now,

(A) f(x) is increasing on [0,

o la

above).
(B) f(x) is decreasing on g,g} : True (as shown
above).

r
2

(©) f(x) is increasing on [0, } : False (it decreases

after ~ ).
6

(D) f(x) is decreasing on {O,g} : False (it increases

first).




47. Match List-I with List-IL.

Ans.

List-1 List-1I
A) [ flydx =0 Mo
®) [ feodx =2 fydx | D1
(© [ cosx dx (It f s an odd
(D) [ ¥l +1 (V) f(2a - %) = f(x)

Choose the correct answer from the options given
below:

1 (A=), B)~(IV), (C)=(1), (D)-(IL)
(2) (A=), B)~(IV), (C)-(1D), (D)-(T)
() (A)=(1V), (B)=(I1), (C)=(ID), (D)-(T)
@  (A)-1V), (B)-(II), (C)=(D), (D)-(IT)

Option (1) is correct.

Explanation: (A) J :4 f(x)dx =0

This is true if f(x) is an odd function (since the
integral of an odd function over symmetric limits
[-a, a] is zero).

Match: (A) — (III)

(B) [ fox = 2! fxyx

This holds if f(x) satisfies f(2a — x) = f(x) (i.e., f(x) is
symmetric about x = a).
Match: (B) — (IV)

©) I_n cos x dx
The integral of cosx over [-m, 7] is:

In cosx dx = ZISCOS x dx = 2[sin x]
=2(0-0)=0

Match: (C) — (I)

(D) [Mx"dx +1

101

Since x!% is an odd function, | flxwldx =0.

1
Thus: [ @%x+1 =0+1=1

Match: (D) — (II)

48. Area of region bounded by the curves x = 3 x=0
g y Y

Ans.

®)

betweeny = -1 and y = 2 s:
@

@)

5 7 .
— sq. units — s(. units
4 d 4 4

% sq. units 4)

2—1 sqg. units
g %

Option (2) is correct.

Explanation: The curve x = 1° lies to the right of
the y-axis (which is x = 0) fory > 0, and to the left
of the y-axis for y < 0.

So, the area between the curves x = > and x = 0
fromy =-1toy = 2is:

A= [Jylay=L0yy+ ByPay
T ]
[
SERCE

= 1+4:z 5q. units
4 4
49. 1f yVm + y¥m = 2, then the value of (x?
2
d—y+xd—y is:
dx? dx
@ o 2) my
(@) my @ m
Ans. Option (3) is correct.
1

Explanation: Given, y; + yz =2x

rule:
d L 4
N m + —
dx(y ) dx

d

A
(ym = E(ZX)

1oatdy 1o dy
m dx m dx

1 1
1 —d 1 —d

my” dx my dx
1 1
dy 1 . 1 -
dx [my v my J J =4
N
d—y(ym —y ") =2my
X
Squaring both sides:

PRI
(ﬁ) (" -y ") = @2myy?

PRI R
dx

1 1

Since, given }/; +y " =2
On squaring both sides, we get.
1 1
m+y Y = xp
2 2
ymty ™42 =4x

Differentiating the left-hand side using the chain

()

- 1)




2 2
ymty " =4x2-2
Substituting this into the squared Eq. (i), we get,

dyz
L (4x*-2-2) =4m2 2
[dxj(x ) =4m?y

dy :
A 2_1) = 22
[dxj (" =1) =y

Differentiating again w.r.t. x, we get
dy\dPx 5 [ dy JZ d

2l L2y +2x| 2| = om?y| Y
(dxjdyz & )+ 2 dx 2m y(dxj

dx  (d
(xz —l)dy—z‘f'x(%j = mzy

50. If x = 32y = 02 then Z—y equals to
X

ylog, x xlog, x
M og.y @ yiog.y

_ylog,x —-xlog, x
@ “iog.y @ iog.y

Ans. Option (3) is correct.

Explanation: Given that: x = ¢°5% and y = ¢S

Differentiating both the parametric functions
w.rt. £,
x = ¢°08 2t
ax _ e°052t~i(cos 2t)
dt dt

cos 2t : d
— — 28) - — (2t
= e ( Sin ) dt( )

= g2t 5in 2t.2
= D052t sin 2t
and y= esin 2t

sin 2t d .
b = ot
e i (sin 2t)

= "% . cos 2t - i(Zif)
dt

=¢sin2 cos2t.2
= 252 cos 2t
dy
dy _ dt
dx dx

dat
2¢50 2 . cos 2t

—2¢°%2 .sin 2t

02t . cos 2t

—e%%2 gin 2t

y cos 2t
—x sin 2t

Now, x = e 2t and y= esin 2t

On taking log on both sides of each equation, we
get.

cos 2t = log, x and sin 2t = log, y

Thus, d_y = Y 08X log, x

dx xlog,y

Section : Mathematics Section B2 Applied
51. 1f the corner points of the bounded feasible region

Ans.

52.

Ans.

53.

Ans.

for a Linear Programming Problem (LPP) are

A(0,2), B(3,0),C(2,3) and D(3, 1), then the maximum

value of the objective function Z = 4x + 2y occurs at

(1) (0,2)only

(2) the mid-point of the line segment joining the
points (2, 3) and (3, 1) only

(3) (2,3)and (3, 1) only

(4) every point on the line segment joining the
points (2,3) and (3, 1)

Option (4) is correct.

Explanation: Z at each corner point
AtA(0,2):Z=4(0)+2Q2)=0+4=4

At B(3,0): Z = 4(3) + 2(0) = 12 + 0 = 12
AtC(2,3):Z=4(2)+2(3)=8+6=14
AtDG3,1):Z=4(3) +2(1)=12+2 =14

The maximum value of Z is 14, achieved at both
C(2,3)and D(3, 1).

So, maximum value occurs at every point on the
line segment joining C and D.

The standard deviation of the number of tails in
three tosses of a coin is:
3 3
1) -— 2) =
(1) 7 (2 3
@ @ B
V2 2

Option (4) is correct.

Explanation: Let X be the number of tails in 3
tosses of a fair coin.

Each toss is a Bernoulli trial with probability
p = 0.5 (tail or head).

The total number of tails in 3 tosses is a binomial
random variable.

So, X ~ Binomial (1 = 3, p = 0.5)

For a binomial variable:

o= ynp(l-p

)
_ 3.1.1_\ﬁ_£
- 22 N4 2

The value of a depreciable asset at the end of its
useful life is called

(1) Nominal Value (2) Book value

(3) Marginal value (4) Scrap value

Option (4) is correct.

Explanation: Scrap value (also known as salvage
value or residual value) refers to the estimated
amount that an asset is worth at the end of its
useful life. It is the value for which the asset can
be sold or disposed of after depreciation.



54

Ans.

Three bad eggs are mixed with 7 good ones. If two
eggs are drawn one by one without replacement,
then the probability distribution of the number (X)
of bad eggs drawn is:

X 0 1 2
| L] 2|
X) 4 2 4
X 0 1 2
@ |, 15 | 20 | 2
) 61 61 61
X 0 1 2
O || 2| 2| L
) 15 15 15
X 0 1 2
@l 1| 1| s
) 8 4 8

Option (3) is correct.

Explanation: We are given,

3 bad eggs, 7 good eggs — total =10 eggs.

Two eggs are drawn one by one without
replacement.

Let X be the number of bad eggs drawn.

We are to find the probability distribution of
X=01,2.

Case 1: X = 0 (no bad egg is drawn)

Both eggs drawn are good.

Number of ways to choose 2 good eggs:

C, =21
Total number of ways to choose any 2 eggs:
0c, =45
Px=0)= 2-L
45 15

Case 2: X = 1 (exactly one bad egg drawn)
This can happen in two ways:

First bad, second good
First good, second bad
Choose 1 bad and 1 good: 3C; x 7C; = 3.7 = 21
PX=1)= 2 = L
X=1 = 45 15
Case 3: X = 2 (both bad)
3
Px=2=-2-2_1
c, 4 15

So, distribution table:
X 0 1 2
P(X) 7 7

15

55.

Ans.

Which of the following statements are correct?

(A) If Ais a square matrix, then |A?| = |A|%

(B) If A and B are square matrices of the same
order, then det(AB) = det(A) + det(B).

If A is a square matrix of order 3 and |A| = 2,
then the value of |-3A] is 54.

©

5-x x-1

(D) If the matrix { 3 5 } is singular, then the

value of x is g

Choose the correct answer from the options given
below:

(1) (A), (B)and (D) only (2) (A), (B) and (C) only
(3) (A)and (D) only 4) (B),(C)and (D) only
Option (3) is correct.

Explanation: (A) True.
For any square matrix A,
|A%] =|A.A|
=|Al.|A]=]AJ%
(Determinant of a product is the product of
determinants.)
(B) False.
The correct property is det(AB) = det(A).det(B),
not addition.
(C) False.
For an n X n matrix A, |kA|= k"|A|.
Here, n = 3,k = -3:
|-3A] = (-3)*|A|
=-272=-54.
But the statement says |-3A| = 54, which is
incorrect in magnitude and sign.
(D) True.
A singular matrix has determinant zero:
5-x x-1
3 5

6-006)-(x-1)3) =0
25-5x-3x+3 =0
28-8x =0

28 7

=0

8 2

56. Anautomobile dealer wishes to buy four luxury cars

of different brands given in the table below with
some down payment and balance in equal monthly
instalments (EMI) for 10 years. The bank charges
9% interest per annum compounded monthly.

120
Given L0072 AUN7) — _ 51266
(1.0075)" -1
Luxury Car | Price of the Car | Down payment
(in%) (in%)

P 25,00,000 5,00,000

Q 35,00,000 12,00,000

R 45,00,000 15,00,000

S 42,00,000 15,00,000




Match List-I with List-11.

List-I List-II
Luxury car EMI (in %)
(A)P (I) 34,182
(B) Q (IT) 37,980
(OR (III) 29,118
(D)S (IV) 25,320

Choose the correct answer from the options given
below.

® (A=), B)-(I), (O~(), (D)-(IV)
(2 (A)-D), B)-(1), (O)(IID), (D)(IV)
() (A)-(1V), (B)-(I0), (C)~(ID), (D)-(T)
@) (A=), B)-IV), (O, (D)D)

Ans. Option (3) is correct.

Explanation: Given that
0.0075 x (1.0075)'%
(1.0075)1% -1
EMI = Loan Amount X 0.01266
The loan amount for each car:

Loan amount = Price — Down payment
EMI:

= 0.01266,

EMI = Loan Amount X 0.01266
(A) Car P:
Price: ¥ 25,00,000
Down payment: ¥ 5,00,000
Loan amount: 25, 00, 000 — 5,00,000 = ¥ 20,00,000
EMI: 20,00,000 x 0.01266 = ¥ 25,320
Match: (A)-(IV)
(B) Car Q:
Price: ¥ 35,00,000
Down payment: ¥ 12,00,000
Loan amount: 35,00,000 — 12,00,000 = ¥ 23,00,000
EMI: 23,00,000 x 0.01266 = ¥ 29,118
Match: (B)—(III)
(C) CarR:
Price: ¥ 45,00,000
Down payment: ¥ 15,00,000
Loan amount: 45, 00, 000 — 15,00,000 = ¥ 30,00,000
EMI: 30,00,000 x 0.01266 = ¥ 37,980
Match: (C)—(IT)
(D) Car S:
Price: ¥ 42,00,000
Down payment: ¥ 15,00,000
Loan amount: 42,00,000 — 15,00,000 = ¥ 27,00,000
EMI: 27,00,000 x 0.01266 = ¥ 34,182
Match: (D)—(I)

57. If X is a normal variate with mean 16 and standard

deviation 4, then the value of standard normal
variate Z corresponding to X = 17 is:

1 125 () -125

3) -0.25 4) 0.25

Ans. Option (4) is correct.

58.

Ans.

59.

Explanation: Formula for the Z-score:
X-p
c

Z=

Given: X =17, p=16,0 =4

So, Z = 17_16=1=0.25
4 4

If a revenue function is given by R(x) = 2027x —
1013x? - 675x%, then the marginal revenue function
(MR) is:

(1) MR = 2027 — 1013x — 675x>

(2) MR = 2026 — 4050x

(3) MR = 2027 — 2026x — 2025x>

(4) MR = 1013x - 2025x2

Option (3) is correct.

Explanation: Given,
R(x) = 2027x — 1013x%— 675x°
Differentiate R(x) with respect to x:
dR

MR = R_4 (2027x — 1013x% - 675x%)
dx dx

2027 — 2 X 1013x — 3 X 675x>
= 2027 — 2026x — 2025x>

A furniture trader deals in only two items, chairs
and tables. He has X 50,000 to invest and a space to
store atmost 35 items. A chair costs him ¥ 1000 and
a table costs him % 2000. The trader earns a profit of
% 150 and X 250 on a chair and a table, respectively.
Choose the correct option among following that
describes the given linear programming problem
(LPP) to maximise the profit (where x and y are the
number of chairs and tables that trader buys and
sells)?

(1) Maximise Z = 150x + 250y,

Subjected to constants,
x+y=35x+2y=50,x=0,y=0
Maximise Z = 150x + 250y,

Subjected to constants,
x+y=<35x+2y<50,x=0,y=0
Maximise Z = 150x + 250y,

Subjected to constants,
x+y=352x+y=<50,x=0,y=0

Maximise Z = 150x + 250y,

Subjected to constants,
x+y=352x+y=50x,x=0,y=0

@)

®)

@)

Ans. Option (2) is correct.

Explanation: We are given a Linear Programming
Problem (LPP) for a trader dealing in:
Chairs (cost ¥ 1000, profit ¥ 150)
Tables (cost ¥ 2000, profit I 250)
Let,
x = number of chairs

y = number of tables




The total profit is:

Maximise Z = 150x + 250y

(i) Investment constraint:

The trader has ¥ 50,000 to invest.

% 1000 per chair — total ¥ 1000x

% 2000 per table — total I 2000y

So, 1000x + 2000y < 50000 = x + 2y < 50
(ii) Storage space constraint:

He can store at most 35 items: x + y <35
(iii) Non-negativity: x>0,y >0

Thus LPP is: (D) Hypothesis testing: Making decisions or
Maximise Z = 150x + 250y tes.ting clailmsd z:bout a population parameter
3 . < using sample data.
Subject to: x++2y _<3550 (C) Marginal estimation: This is not a standard
rra= type of statistical inference.
x20,y>0

Explanation: Statistical inference involves
drawing conclusions about a population based
on sample data. The main types of statistical
inferences are:

(A) Point estimation: Estimating an unknown
population parameter with a single value (e.g.,
sample mean as an estimate of the population
mean).

(B) Interval estimation: Estimating an unknown
population parameter within a range (e.g.,
confidence intervals).

62. Pipe A can fill the tank 3 times faster than pipe B.
If both pipes A and B running together can fill the
tank in 15 minutes, then the time taken by B alone

60. The area of the region bounded by the curves y = x2
+ 2 and x-axis, between x = 0 and x = 3 in the first

quadrant is: to fill the tank is:
1) 16 Q. units (2) 15 sq. units (1) 42min (2) 72 min
3 (3) 60 min (4) 48 min

Ans. Option (3) is correct.

3) %1 Q. units (4) 12 sq. units

Explanation: Let the time taken by Pipe B alone

Ans. Option (2) is correct. o Rl fihe trmlk e £ mam,

Explanation: The area (A) of the region bounded
by the curve y = 22 + 2, the x-axis, and the
vertical lines x = 0 and x = 3 in the first quadrant
is given by:

3
A= IZ(xZ +2)dx = {x—;+ le)

Since Pipe A is 3 times faster, Pipe A takes %

minutes to fill the tank alone.

Pipe B's rate = % (tank per minute).

. 1 .
Pipe A'srate = — = % (tank per minute).

t/3

3 3
= [3—+2x3]—£0—+2x0J Combined rate (A + B) = E-ﬁ-l:é.
3 3 t t t
e Together, they fill the tank in 15 min., so their
= (_ * 6J = combined rate is also % (tank per min).

=9 + 6 = 15 sq. units

4 1
Yoa S0, t 15
/ t =4 X 15 = 60 min
2 63. For the given five values, 15, 24, 18, 33, 42, the three-
X' — X year moving averages are
0f 1213 1) 19,22,23 @) 19,25,31
¢ (3) 19,30,31 @) 19,25,33

Yv

Ans. Option (2) is correct.
61. Which of the following are types of 'statistical

. n
mferen.ces . o 15424 +18 57
(A) Point estimation (B) Interval estimation —— = —=19

(C) Marginal estimation (D) Hypothesis testing 3 3

Explanation: First average:

Second average:

Choose the correct answer from the options given 24 +18 + 33 75

below:

=22_95
(1) (A), (B)and (D) only (2) (A), (B) and (C) only _ 3 3
() (A), (B), (C)and (D) (4) (C)and (D) only Third a"erag‘; Bin 9
Ans. Option (1) is correct. SRS AR g =31

3 3




64. A steamer can row at the speed of 16 km/h in still
water. If the river is flowing at 8 km/h and it takes
12 h for a round trip, then the distance between the
two places is:
(1) 48km (2) 72km
(3) 96 km (4) 54km

Ans. Option (2) is correct.

That is, for all i, j, M;; = -M;
Also, all diagonal elements of a skew-symmetric
matrix must be 0.

So, B = 0.

Entry My, = -1, so M,; = —-(-1)=1
Entry M3 = 30, so M3; = -6

But from the matrix:

Explanation: Given: il = Sai

Speed of the steamer in still water (v) = 16 km/h Moy =6

Speed of the river current (c) = 8 km/h So, ~6=-3a=a=2

Time taken for a round trip = 12 h 66. If the slope of the tangent to the curve y = f(x) at

Here, . . 2x

Brsnsicmmpasd (it eram) = 9 4 @ any point (x, y) is yiz and the curve passes through
=16 + 8 = 24 km/h 1

Upstream speed (against the current) = v —c the point (, 1], then equation of curve is:

=16-8 = 8 km/h 3
Round trip time: Time downstream + Time 1 y2=3° (z2) y° = 322
upstream = Total time. () y* =3+ @) y=32

Let the distance between the two places be d km. Ans

. Option (2) is correct.
Time downstream:

d d Explanation: Given,
b= =— dy 2
y  2x
Downstream speed 24 Slope of the tangent (derivative): ;=" 2
Time upstream: y
d d . 1
ty= =—h Curve passes through the point: | —, 1
Upstream speed 8 V3
Total round trip time: dy _ 2x
i+t =12h Ny, PR
d d
e + Fe 12 This is a separable differential equation.
I yidy = I 2xdx
d 3d . _3d
— +— = 12| since—=— .
% 24 Y _eic
4 _ 12 ;
24 where C is the constant of integration.
d_ 12 Substitute the point [i, 1) into the equation
6 7
d =72 km to solve for C:
0 -1 3a O _ (LJZ e
65. IfthematrixM=| 1 B -5 | isskew-symmetric, 3 B
A
1.1 +C =0
then SRN3
1) a=2p=1 (2 a=2p=-1 Substitute C = 0 back into the general solution:
B) a=2p=0 4 o=1p=0 i~
Ans. Option (3) is correct. 3 =2
Explanation: We are given the matrix: or, ¥ =322
0 -1 3a 67. Mr. Mittal invested T 20,000 in a mutual fund in the
M=|1 B -5 year 2019. The value of the mutual fund increased
6 5 0 to ¥ 32,000 in the year 2024. The compound annual
growth rate of his investment is:
A matrix M is skew-symmetric if: MT = -M

[Given (1.6)¥> = 1.098]
1) 85% @ 10%
(3) 9.8% @) 9.1%
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68.
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Option (3) is correct.

Explanation: Given,
Initial investment P = ¥ 20,000
Final value A = ¥ 32,000
Time period n = 5 years
A 1/n

CAGR Formula: CAGR = (Fj -1

1 1
32000 js

= ="' -1 = (16)5 -
CAGR [20000 (1.6)5 -1

=1.098-1 = 0.098 = 9.8%

If A is a non-singular matrix of order 3 such that
|adj(A)| = 121, then | AAT| is equal to:

(1 121 (2) 21

(3 63 4 11

Option (1) is correct.

Explanation: For any n X n non-singular matrix
A:

|ladj(A)] =]A|"*"
Here, n = 3, so:
ladj(A)| =|A|?=121 =|A]|
= 121 =11 (since|A|>0)
For any square matrix A:
|AAT] = |A[.|AT]|= |A]?
(because |AT|=|A])

) (2y+1)%+3&:0 @ 3

Thus, |AAT| =|A|2=112= 121

dy

43y =0
dx y

®3) 3xd—y+(2y+1)=0 4) (2y—1)d—y—1=0
dx dx

Ans.

= Zyd_y_d_y_ =0
dx dx
= (2y-1) d—y—l =0

Option (4) is correct.

Since the expression under the root repeats
identically, we can write:

y = Jx+y

Now square both sides:

y=x+y
= P-y-x=0
Differentiate Eq. (i):

..(0)

d ,
p— — = O
—dx(y y—x)

70. If the system of equations 2x + 3y = 10, x + ky = 4
has a unique solution, then

_3
M k=3

3B) k=0

3
2) k= 3

1
4) k= 5

Ans. Option (2) is correct.

non-zero:

-3 %0=2%%3= k¢%

Explanation: Given system of equations:
2x + 3y =10
x+ky=4
The system can be represented as:

-]

For the system to have a unique solution, the
determinant of the coefficient matrix must be

‘2 3
=0

1 k

71. The following data shows the percentage of urban

Indian households who have a high speed 5G
internet connection:

Year (x) 2020 | 2021 | 2022 | 2023 | 2024
Urban house 9% | 18% | 21% | 29% | 38%
hold (y)

If

a straight line trend by the method of least square

for the above data is y = 23 + 6.9(x — 2022), then the
forecast the year 2025 is:

1) 54.6%
() 47.6%

2 43.7%
(@) 34.8%

Ans. Option (2) is correct.

Explanation: We are given:
The least squares linear trend:

Put x = 2025,

y =23 + 6.9(x — 2022)

y = 23 + 6.9(2025 — 2022)
=23+69X%X3
=23 +20.7 = 43.7%

72. For the function flx) = 2% x > 0, which of the
following are correct?

(A) x = 0is the only point where extremum may

(B)
©

(D)

occur.

The given function is maximum at x = e.

The function has no extreme value for x > 0.
The maximum value of the function f(x) is e'/.

Choose the correct answer from the options given
below:

@®
®)

(A), (B) and (D) only (2) (A) and (C) only
(C) and (D) only (4) (B)and (D) only

Ans. Option (4) is correct.



Explanation: To analyse the function f(x) = x*
for x > 0, well determine its critical points and
behaviour:

First, take the natural logarithm of f(x):

In f(x) = %ln x

Differentiate implicitly with respect to x:
f'(x) 1 Inx

f) T a2 2

e = 2 [W]

x
For Critical Points, put f'(x) = 0:

xl/x[l—lznx) _0
x

Since x* > 0 and x? > 0, the critical point occurs
when:

l-lnx=0=>hx=1=>x=c¢

Forx<e:lnx <1,s0f'(x) >0

(function is increasing).
Forx >e:Inx>1,s0f'(x) <0

(function is decreasing).
Thus, x = e is a maximum point.

Substitute x = e into f(x):

f(e) = plle

Now,

(A) Incorrect. The only critical point is at x = e,
notx = 0.

(B) Correct. The function attains its maximum at
x=e.

(C) Incorrect. The function has a maximum at
x=e.

(D) Correct. The maximum value is e/e.

73. Which of the following are examples of irregular

Ans.

trends in a time series?

(A) Decrease in production due to a sudden strike.

(B) The rise in prices before festivals.

(C©) Unusual rise in income of the printing press
due to the announcement of an election.

(D) Fallin crop yield due to floods.

Choose the correct answer from the options given

below:

(1) (A), (B)and (D) only (2) (A), (C) and (D) only

(3) (B), (C) and (D) only (4) (B)and (C) only

Option (2) is correct.

Explanation: (A) Decrease in production due to
a sudden strike.

Irregular—sudden, unplanned event affecting
output.

(B) The rise in prices before festivals.
Seasonal—this occurs regularly around festival
times.

(C) Unusual rise in income of the printing press
due to the announcement of an election.
Irregular—elections are not regularly timed or
predicted by the model.

(D) Fall in crop yield due to floods.

Irregular—floods are natural disasters and not
regular or seasonal.

74. In what ratio a grocery shopkeeper mix two

varieties of pulses worth ¥ 85 per kg and X 100 per
kg, respectively, so as to get a mixture worth I 92
per kg?

1 87 (2) 56
() 37 (@) 11:10

Ans. Option (1) is correct.

Explanation: Given,
Price of first variety (A) = ¥ 85 per kg
Price of second variety (B) = ¥ 100 per kg
Desired mixture price (M) = ¥ 92 per kg
The alligation rule states,

Priccof B-M 100-92 8
M-Priceof A 92-85 7

Ratio =

The ratio ; means that for every 8 kg of the

3 85/kg pulses, we need to mix 7 kg of the I 100/
kg pulses to achieve the desired mixture price of
3 92/kg.

Match List-I with List-II.

List-1 List-1I
(Inequality) (Solution set)

(A)2x-3 <x+2=3x+ |[(I)xe (-1 x
5xeR

(B) |2x + 3| <Zxe R

(II) x € (o, 120]
() x (-5, 2)

(©) %[%x +4) > %(x —-6),

xeR
o X0 yeroqn 3 5
x+1 7 (IV)XE _E/

Choose the correct answer from the options given
below:

®  (A)-(D), (B)-(1), (O, (D)(IV)
@ (A=), (B)-(I), (O)(), (D)-(IV)
(3) (A=), B)-1V), (C)-ID), (D))
@ (A)-1V), (B)-(I0), (C)=(ID), (D)D)

Ans. Option (4) is correct.

Explanation: (A)2x -3 <x+2<3x+5
Break it into two parts:
2x-3<x+2=>x<5

x+2£3x+5:—3£2x:x2—%

Take intersection: x e {—%, 5)

Matches with (IV)

(B) [2x +3| <7

Break absolute inequality:
-7<2x+3<7=>-10<2x<4

=>-5<x<2xe(-52)
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Matches with (III)

Q) %[§x+4j > 1(x—6)

5 3
Simplify both sides:
LHS:
1(3 3
— | =x+4| = =
2 (5 ] 102
So, ix +2 > 1x -2
10 3
Multiply both sides by 30:
9x + 60 >10x — 60 = 120 > x = x < 120
x € (—oo, 120]
Matches with (II)
|x+1| )
(D) ——>0, withx # -1
x+1
This expression simplifies as:
1, if x+1>0=>x>-1
M =<-1, if x+1<0=>x<-1
o undefined, if x=-1
|x+1] .
We want —— >0 = numerator and denomina-

X+

tor have same sign, so:
x+1>0=x>-1

Exclude the point x = -1, so:
xe(=1,%)

Matches with (I)

If 95% confidence interval for the population mean
was reported to be 140 to 150 and ¢ = 25, then size
of the sample used in this study is:

(Given: Z 5 = 1.96)
(1) 120

(3) 9

Option (3) is correct.

@ 81
@) 112

Explanation: Given,

Confidence Interval (CI): 140 to 150

Population Standard Deviation (c): 25

Critical Z-value (Zjg;5): 1.96 (since 95% Cl
corresponds to o = 0.05, and Z,,, = Z; 1,5 = 1.96)

The CI is symmetric around the sample mean X,
s0:

X-E=140and X + E = 150
Subtracting the two equations:
(X + E) - (X - E) = 150 — 140
2E=10=>E=5

So, the Margin of Error (E) is 5.

The formula for the margin of error when o is
known is:

E=Z2

(o)
oc/Z'E

77.

Ans.

25
5=196-22
Jn
25
5=196-22
Jn

5 _ 2

196 n

25x1.96

Jn o= s

Jn =5x19 =98

n = (9.8)% = 96.04
Since the sample size must be a whole number,
we round it to the nearest integer:

n =96
The unit digit of 1212 is:
1) 4 2) 2
3 0 4 6
Option (4) is correct.

Explanation: Observe the units digit of powers
of 2

2! = 2 (unit digit = 2)

22 = 4 (unit digit = 4)

23 = 8 (unit digit = 8)

24 = 16 (unit digit = 6)

2° = 32 (unit digit = 2)

Since the cycle repeats every 4 powers, we find
the remainder when 12 is divided by 4:

12 + 4 = 3 with a remainder of 0.

A remainder of 0 means the exponent corre-
sponds to the last number in the cycle, which is 6.
Thus, the unit digit of 12!% is the same as the unit
digit of 2*=16, which is 6.

78. Consider the following hypothesis test:

Hy:p =18
Hyp=18
If a sample of 48 provided a sample mean x = 17

and a sample standard deviation ¢ = 4.5, then the
value of the t-test statistic is:

(1 214 (2) -1.54
(3) 0.84 (4) 1.988

Ans. Option (2) is correct.

Explanation: Given,

Null hypothesis (Hy): u = 18

Alternative hypothesis (H;): u # 18 (two-tailed
test)

Sample size (n): 48

Sample mean (x): 17

Sample standard deviation (s): 4.5

The t-test statistic for the given hypothesis test:

x_
o XTH

=




17 -18 Explanation: Given,
=45 Loan amount sanctioned: ¥ 40,000
J48 Interest deducted upfront: ¥ 2,000
1 So, amount actually received = X 40,000 - 2,000
=5 [-Vn=v18~69282] =< 38,000
0 He pays back ¥ 40,000 at the end of 3 months, but
6.9282 received < 38,000.
;- -1 154 So in 3 months, he pays:
06495 Interest = 2000 =0.0526 = 5.26%
38000

79. The value of the definite integral I = [ x2—x d
© vatie of the celintte ftegra J‘0 ¥ T This is quarterly effective interest rate.

is: Effective Annual Rate (EAR) = (1 + 7)*-1

16 163 = (1.0526)*- 1
D 57z @ = = 1.2275-1
= 0.2275 = 22.75%
162 512 ’
@) 15 @) 7 81. Which of the following is NOT correct about
'Sinking Fund'?
Ans. Option (3) is correct.

(1) Itisset up for particular upcoming expense.
. (2)  Afixed amount at regular intervals is deposited
Explanation: I = J-Ox\/Z —x dx in it.

(3) It can be used only for the purpose it was

Letu =2-x=du=—-dx=dx =-du created.

Whenx =0,u =2 (4) Itis a long-term fund which can be closed at
Whenx =2,u=0 any time.
Rewriting the integral in terms of u : Ans. Option (4) is correct.
u=0
I= _[ u:2(2 ~ u)u(~du) Explanation: Statement 1 is correct—the sinking
5 funds are typically established to accumulate
I= IO(Z—M)JE du money over time for a known future expense
(like debt repayment, equipment replacement,
I= _[Z(Zul/z — )iy etc.).
0 Statement 2 is correct—the essence of a sinking
2 fund is periodic contributions, usually fixed, to
1=
0 Statement 4 is incorrect—a sinking fund has a

meet a future obligation.
Statement 3 is correct—for accounting and
2
T4
specific purpose (e.g., repaying debt) and cannot
PR ) (25/ 2 0) be closed prematurely.

3/2
3

5 discipline, a sinking fund is earmarked and
should only be used for its intended purpose.

i
-4
H

82.In a 700 m race, the ratio of speeds of two
4 2 - .

= _(zﬁ) - _(4\/5) participants A and B is 5:6. If A has a start of 150 m,
3 5 then the distance which A wins the race is:

8v2 8V2 1642 (1) 80m (2) 40m

3 5 15 3) 75m (4) 100 m
Ans. Option (2) is correct.

80. A person has taken a loan of ¥ 40,000 for 3 months
from a lender who has deducted 32,000 as interest Explanation: Given,
at the time of lending. Then the effective rate of Length of race = 700 m

interest charged per annum by lender is (given Speed ratio of A to B = 5:6
(1.0526)* = 1.2275): A has a head start of 150 m, so A runs only 550 m.
(1) 10.50% (2) 21%

Let time taken by both be equal (since they finish
() 22.75% @) 16.75%

at same time)
Ans. Option (3) is correct. Let speed of A = 5x, speed of B = 6x




Time taken by A to run 550 m = 250 _110

5x X
In the same time, distance run by B
= speed X time
= 6xx E =660 m
X

So, B runs 660 m while A finishes the race (due to
head start), but race is 700 m.

Distance B still had left to run = 700 — 660 = 40 m

83. LetA = {0 2ol
T B
matrix of order 2 such that b;, = 1. If AB = I, where
I, is identity matrix of order 2, then
1) at+p=1 2 p-a=1
B) a+p=-2 4 op=1
Ans. Option (2) is correct.

} and B = [bij] a skew-symmetric

Explanation: We are given:

) 0 2a+1
Matrix A = 1 B
Matrix B = [b;] is a skew-symmetric matrix of
order 2
blz = ].

10
AB = I,, where I, = 01

A skew-symmetric matrix satisfies: BT = -B

0 1
So,B = 10

(since by, = 1, by; = —1, byy = by, = 0)

Now,
0-0+2a+1)(-1) 0-1+(2c+1)(0)
AB= " 1.04p(1) 1-1+B(0)
“Qa+1) 0
-
Also, given
AB =1,

—(2a+1) 0 10
-B 1~ |0 1

Comparing the entries, we get,
2o+ =1=2a+1=-1=2a=-1

B=0=p=0
So,a=-1,p=0=>a+pB=-1
Now,

B—o=0-(-1) =1 is the correct option.

84. What sum of money is needed to invest now, so as to
get T 5000 at the beginning of every month forever,
if the money is worth 6% per annum compounded
monthly?

(1) %10,05,000
(3) <10,50,000
Ans. Option (1) is correct.

() % 15,00,000
@) %12,50,000

Explanation: Given,
Monthly payment (PMT): X 5,000
Annual interest rate (r): 6% or 0.06

i= 61—(;6 =0.5% = 0.005 (monthly interest rate)

For payments at the beginning of each period
(perpetuity due), the present value (PV) is:
PMT

PV =

x(1+1)

_ 5000 14 0.005)
0.005

= 5000 x 200 x 1.005
= 10,00,000 x 1.005
=% 10,05,000

85. In 5 trials of binomial distribution, the probability of
3 successes is 4 times the probability of 2 successes.
The probability of success in each trial is:

@® @)

Blw G|~

®) @)

Wi G|

Ans. Option (2) is correct.

Explanation: Given,
A binomial distribution with n = 5 trials.

Let p be the probability of success, and g = 1-p
be the probability of failure.

It is given that: P(X = 3) = 4.P(X = 2)
By binomial probability formula:
PX =71) =nC, pq""
P(X =3) =°Cyp’p> = 10p°7
P(X = 2) =Cyp’g’ = 10p%°

Given, 10p%¢* = 4.10p%°
= p3 qZ = 4p2 q3
= p=4q

Now useg =1-p:
p=41-p)=>p=4-4p=>5p=4=p=

Q1] W

aa



