CUET UG (Mathematics) - 03 June 2025 Shift 2

Common Maths

Questionl

If z = 3z + 4y be the objective function of a linear programming problem (LPP) and (3,1), (2, 4),(0,4), (5,0) be corner points of the bounded feasible region.
Then the maximum value of objective function is
1.13

2.10
3.22

4.14
Options:
Al
B.2
C.3
D.4

Answer: C

Solution:

The maximum value of the objective function is the maximum value it obtains at the corner points.
z=23xr + 4y
At (I:yj = {'

3 =3x3+4x1=94+4=13
At (z,y) = (2,4) :

1)z

Jiz=3x2+4x4=6+16=22
At (z,y)=(0,4):2=3x0+4x4=0+16=16
At (z,y)=1(5,0):2=3x5+4x0=15+0=15

Therefore the maximum value of the objective function is 22

Correct Option: (3)

Question2

If A be a square matrix of order 3 such that |4| = 2, then |adj(24)] is equal to
1.16

2.32

3. 64

4. 256

Options:
A.

1


user
Typewritten text
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D.
4

Answer: D

Solution:

We know that if the order of a square matrix A is n, then
ladj(4)| = |4

and

|ed| = "4

Here, the order of matrix 4 is 3.

o ladj(24)) = (24P = 242 = (2814))° = (8/4]) = 64/
If |4 2, then

ladj(24)| = 64 x 2° = 64 x 4 — 256

Correct Option: (4)

Question3

Match List-I with List-1T

dxt dx?

List I List IT
d* d?
(A) Degree of this differential equation 2949 log, SY) -0 M1
dz* dz3
: 3
B . . o (w) Py\" _
(B) Order of this differential equation e + 3y ) = 0 an 4
X
(C) Degree of d'y + dy)* =0 (T11) not defined
& dz* dr )
. : Cdly  (dy°
(D) Order of the differential equation 2—= + ( =—- ) =0 avy2

Choose the correct answer from the options given below:

L. (A) - (IT), (B) - (IV), (C) - (III), (D) - (I)

2. (A) - (1), (B) - (IV), (C) - (I), (D) - (IT)

3. (A) - (), (B) - (IV), (C) - (D), (D) - (T)

4. (A) - (I), (B) - (III), (C) - (IV), (D) - (I)
Options:

A.

1




D.
4

Answer: B

Solution:

‘We know that the order of a differential equation is the order of the highest derivative present,

and the degree of a differential equation (if defined) is the power of the highest order derivative after the equation is free from radicals and fractions.

the equation is not polynomial in its derivatives. Hence, the degree is not defined.

d
The equation is polynomial and the highest order derivative is d—zi.
Tz

3
Since log, (d

dty d3y
A)ZY Lol (L) —0
() 24 + 2108, (22

dad

= (A) — (III)
d%y

i
(B) el@)’ + 39(@)3 =0

d?y
The highest derivative is —=-.
dx?

So the order is 2.
= (B) = (IV)

d'y | (dy\’
© Zr * (d_) =0

Degree is 1.

= (C) =)

d*y d?y 5
D)2— — ] =0
(D) dz?t + (dm2)

4
The highest order derivative is %.
x

Order is 4.
= (D) — (1)

| Correct Option: (2) |

Question4

If A and B are symmetric matrices, then AB
1. Singular matrix

2. Zero matrix

3. Symmetric matrix

4. Skew symmetric matrix

Options:

Al

BAis

Y ) involves a logarithm of a derivative,



B.2

C.3

D.4

Answer: D

Solution:

We know that if A and B are symmetric matrices, then A” = A and BT = B.
Consider the matrix AB — BA,
(AB— BA)T = (AB)T — (BA)T = BT AT — ATBT = BA— AB= —(AB — BA)
Since the transpose of (AB — BA) is the negative of itself, it is a skew-symmetric matrix.
|Correct Option: (4) |
Questions

If A is an invertible matrix, then which of the following statement(s) is/are TRUE?
(A) A7 = 4]
(B)(4Y) =4

QA= %

D) (A") ' =(4a )"

Choose the correct answer from the options given below:
1. (A), (B) and (C) only

2. (B) and (C) only

3. () only

4.(B), (C) and (D) only
Options:
Al
B.2
C.3
D.4

Answer: D

Solution:

We know that if A is invertible, then 4! = Eﬁ% and |41 = I% .

(A) [AY = |A] is false since |47 = %I

(B) (471 = Ais true.
QA= Eﬂé is true.

D) (AT) ! = (A ) is also true.

| Correct Option: (4) |

Question6



/0“ \/5+\/jm

[CYRS

w|a

4. 2a

Options:

Al

B.2

C.3

D.4

Answer: B
Solution:
let I = ﬁn % dr

Using a_f{:c) dr = fﬂ fla — z)dz,
0 0
“ fa—x

1= / ez g,
0 Va=1T+ /T

a f
Sz ja—=x
i = f [ T * 7 ' -‘— - dr
0 I ya T a T T 4T
a

2I=f ldz=a=1I=

0

bR

| Correct Option: (2) |

Question7

Let X denotes the number of heads in a simultaneous toss of three coins, then P(0

1.
2.

3.

o0 =1 = e b3

4.

-

Options:

dx is equal to

< X < 3)is



Al
B.2
C.3
D.4

Answer: B

Solution:

Possible outcomes: HHH, HHT, HTH, HTT, THH, THT, TTH, TTT.

1 3 o 3 o L
PX-0)- 3, PX-1)-3 Px-9-3 px-g-1
P0< X <3)=P(X = 1)+ P(X = 2) i—ﬁ E 3‘
Question8

The area (in sg. units) of the region bounded by y = ~1, y = 2, z = %" and z = 0 is equal to

1.4

Options:
Al
B.2
C.3
D.4

Answer: C

Solution:

Boundedbyy= -1,y =2,z =¢*, 2 =0.

A=f(y~" 0) dy - f[:{ﬂ y') dy

iy = L
f?s’ y 1

|Correct Option: (3)|




Question9

d
The general solution of the differential equation o _ —4zy? is given by

dzx

1. 222 — y = C : C'is an arbitrary constant

1
2.2z% — — = C : Cis an arbitrary constant
Yy

1
3. 222 + — = C : Cis an arbitrary constant
Yy

1
4.2z% + = = C: C'is an arbitrary constant
Yy

Options:
Al
B.2
C.3
D.4

Answer: B

Solution:

|Correct Option: (2)|

Question10

Assume A, B and ' are matrices of order m » n, n x 3 and 3 x g respectively. The restrictions on m, n and g so that AB + BC is defined are
1. n is arbitrary, g = 2
2m=n,g=3
3g=3,m=3
4. g is arbitrary, n = 2
Options:
Al
B.2

C.3



D.4

Answer: B
Solution:
GivenA:mxn, B:nx3, C:3xq.

AB has order m x 3, BC has order n x q.

AB + BC defined only ifm=nand g = 3.

| Correct Option: (2) |

Questionl1

Which of the following terms are associated with a linear programming problem?
(A) Constraints

(B) Independent events

(C) Feasible region

(D) Objective function
Choose the correct answer from the aptions given below:

1. (A) and (C) only
2. (A), (C) and (D) only
3. (B), (C) and (D) only
4. (A), (B) and (D) only
Options:
Al
B.2
C.3
D. 4
Answer: B

Solution:

The terms associated with linear programming problems are: constraints, feasible region, objective function.

The term “independent events” is associated with probability.

Correct Option: (2) |

Question12



Which of the following functions has a local minima at = = 0?7

@A) f(z) =2*

(B) f(z) = |z|
@ f(z) ==
D) f(z) == *

Choose the correct answer from the options given below:
1. (A), (B) and (C) only

2. (D) only

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

4. (B) and (C) only

Options:
Al

B.2

C.3

D.4
Answer: D

Solution:

() f(z) =2 : #(0) =0, £"(0) = 0 inflection point.

(B) f(z) = |z| minimum at z = 0.

Q f(z) =2: f'(0)=0,f"(0) =2 > 0 local minimum.
(D) f(z) = 2~ * not defined at z = 0.

Hence only (B) and (C).

| Correct Option: (4) |

Question13

4 2
f (13 | 1) dr is equal to
a
1.

2.

e w8 wlE

[r=s

3.

L W
o

4l

o

Options:
Al
B.2
C.3
D.4

Answer: D

Solution:



8 3 ) 8 y
f{:]’::l i ]_]d_r:'—;z:{' I‘ —Z w32 B==4
0 5 0 [T £

| Correct Option: (4)|

Question14

Function f(z) = =, = > 0 decreases on the interval

1. (n%)

2.(0,€)

Al
B.2
C.3
D.4

Answer: A

Solution:

flz) =% = B2, f(2) = 2*(lnz + 1)

flr)=0=lhz=-1=z=

M = M =

flz)<0=lnz<-1l=z<

Decreasing on (0, l)n
€

| Correct Option: (1) |

Question15

If £ = at*, y = 2at; then di’: is equal to
dr*
1.

2.

T [ =

Al

B.2

C.3

D.4

Answer: D



Solution:

r = at®, y = 2at

dz 2at, dy _ 2a

dt dt
dy _ dy/dt 1

dr  de/dt  t

d(dy/dz) 1

d #
dy -1 -1/ 1
de?  dr/dt 2at ~  2at!

| Correct Option: (4) |

Core Mathematics

Questionl

The number of arbitrary constants in the particular solution of a differential equation of order 4 and degree 3 is
1.0
2.1
3.3
4.4

Options:
Al
B.2
C.3
D.4

Answer: A

Solution:

The general solution of a differential equation of order n contains n arbitrary constants.
For a differential equation of order 4, the general solution contains 4 arbitrary constants.

The particular solution has no arbitrary constants.

Correct Option: (1)

Question2



1 5] 9 1 . .
If 4 [? 121’ n [? E] and C are three matrices such that 34 + 5 + 2C = 0, then the matrix C is equal to
1 [—48  —20)]
" |-56 —76]
[—24  —10]
= —28  —138
[—4" 20 ]
> | 56 —76]
24 10
4 28 38
Options:
Al
B.2
C.3
D. 4
Answer: B
Solution:
1 5 9 1 orr
A= [? 12}. B= [7 8}, 3A4+5B+20 =0

20 =-34A - 5B

3 -15 5 -5
3A={ 21 36}’ 5B=[ 35 40}

48 20
3A-5B =[ 56 76]

c_1[-48 -20] _[-2¢ -10
T 9|56 76~ [-28 -38

| Correct Option: (2) |

Question3

Let 6 be the angle between two vectors a and b. Then match List-I with List-II

List-1 List-11
a3
(A) sin® 1 22
|d|[b]
(B) cosf (1) |a x B|
- a-b
(C) Area of the parallelogram with adjacent sides represented by d@ and b (1) a‘_“
a
- g x B|
(D) Projection of ¢ on b ) ——
|d|[b]

Choose the correct answer from the options given below:



L. (A) - (IV), (B) - (I), (C) - (II)
2.(A) - (I), (B) - (IV), (C) - (IT)
3. (A) - (IV), (B) - (I), (C) - (I
4.(A) - (I), (B) - (IV), (C) - (III
Options:
A.
1
B.
2
C.
3
D.
4
Answer: A
Solution:
# = angle between @ and b
G-b=|d|[b|cosh, |ax b|=a||b|sind
sinf = \axﬁb|’ 0s 6 = a'_?‘;
|a[b] |d|[b|
Area of parallelogram = | x b|
Scalar projection of @ onb= 6;5
0]
Correct option: (1)|
Question4

If d is any vector, then |d x z|* + |d x j|* 4

1. |d?

2. 2|d|*
3. 3la?
4. 4|a|*
Options:
Al
B.2
C.3
D.4

Answer: B

Solution:

d x k|* is equal to

, (D) - (II0)
, (D) - (I
) (D) - (IT)
), (D) - (IT)




a = a1 + asj + azk

: i j Kk L
daxi=det |ay a» ay| = —asj+ak
1 0 0

ld x i* = a} + a}

) 1 5k .
dxj=det |a; a, ay| =—azi +ak
0 1 0

ld x j* = a3+ a

i ik
ixk=det |ay ay ay| =ai —arJ
[0 0 1]
4 712 2 2
|d % k| =a;+aj
ld x>+ |d x 2+ |[d x k|]* = 2(a} + a% + af) = 2/d|*

Correct option: (2)

Questions

A bag contains 4 red and 6 black balls. Two balls are drawn in succession without replacement. The probability that the first is red and the second is black is

1.

2.

W lbs ks

3. 2

4.

Options:
Al
B.2
C.3
D.4

Answer: C

Solution:

Total balls =4 + 6 = 10

P(first red) = %

P(second black|first red) = ;—]
i _4 6_24_ 4
P(first red and second black) = 10 x 000" 15
Question6
2x N 1 N
e sinx + 5 CosZ dx is equal to
1 2z . .
1. — € CoST + C, C'is an arbitrary constant



1
2. 562”” sinz + C, C'is an arbitrary constant

3. e¥sinz + C, C is an arbitrary constant

4. —e¥ cosz + C, Cis an arbitrary constant

Options:
Al
B.2
C.3
D.4
Answer: B
Solution:
2 [ 1
I=[e*|sinx+ 508 dz
w 7 e ) B
/e sinbz dz = praTy (asinbz — bcos bz)
w - e .
/e cosbx dx = prEw (acosbz + bsinbz)
a=2,b=1
2 | 1 . 1 1 .
I=e g(2smw—cosm)+5-g(200$&:+smm) +C
e2z ) 1 .
I= 3 (2sinz — cosz) + 5(2COS$ +sinz)| +C
e 5 . 1,5, .
I= el EsszrC— 3¢ sinz + C
Correct option: (2)|
Question7

|z|+3 ifz< -3
Let f(z) = 2r if -3 <z <3 | then which of the following is true?
6r+2 ifx>=3

1. f(z) is discontinuous at bothz =3 and z = -3
2. f(z) is continuous atbothz = 3and z = -3
3. f(z) is discontinuous at = = —3

4. f(z) is discontinuous at = = 3

Options:
Al
B.2
C.3
D.4

Answer: D

Solution:



[ +3, xz<-3
flz) = 2z, 3<r<3
6r+2, >3

f(-3)=6, lm f(x)=6, lm f(x)=6
f(3)=20, lm f(z)=-6, lim f(z)=20

f(z) continuous at z = —3, but discontinuous at z = 3.

Correct option: (4)

Question8

The system of equations
z+y+z=4
T+2y+3z=12
r+dy+Az=p

has a unigue solution if

1. A = 5, p can be any real number

2.A=5p+#20

3. A # 5, p can be any real number

4N =5,p=20
Options:
Al

B.2

C.3

D.4
Answer: C

Solution:

Passible outcomes: HHH, HHT, HTH, HTT, THH, THT, TTH, TTT.

PX-0)= 2, Px=n-3 Px-9-3 px-y-1

Pl X <3)=P(X =1)+P(X =2) i_;_ﬁ 6

3
] 3 4
Correct Option: (2)

Question9

If

2r 5 3 0 .
8 ol ‘4 8‘ , then value(s) of z is/are

1.3
2.2
3.4£22

4.8

Options:
Al

B.2



C.3
D.4

Answer: C

Solution:

2z 5 3 3 0]
dct{g I:|—2.l‘ 40, det [1 8]_ 24

On equating the two sides we get:

2r° — 40 = -24
21" = 16
=8
=12 \;E

Correct option: (3)

Question10

The probabilities of occurrence of two events E and F are 0.25 and 0.50 respectively. The probability of their simultaneous occurrence is 0.14.
The probability that neither E nor F occurs is
1.0
2.1
3.0.39
4.0.61

Options:

Al

B.2

C.3

D.4

Answer: C

Solution:

P(E) = 0.25, P(F) = 0.50, P(EN F) = 0.14

P(neither Enor F)=1-P(EUF)=1- (P(E)+ P(F)-P(ENF))=1-0.61=0.39

Correct option: (3)

Question11

The probability distribution of a random variable X is

X 0 1 2 3 4
P(X) 0.2 k k 2k




Match List-I with List-I1

List I List IT
(A)value of k (D55
(B)P(X >2) (II)%
(C)P(X = 3) (III)%
(D)P(X < 2) (IV)28—5

Choose the correct answer from the options given below:

L. (A) - (IIT), (B) - (D), (C) - (I), (D) - (IV)
2. (A) - (), (B) - (I), (C) - (D), (D) - (IV)

3. (A) - (I), (B) - (1), (C) - (I), (D) - (IV)
4.(A) - (1), (B) - (I), (C) - (IV), (D) - (II)

Options:

A.

1

B.

D.
4

Answer: D

Solution:

Since Sum of all probabilities is 1:

02+k+k+2k+k=1

4
02+5k=1=k=016= —
25

1

P(X22):k+2k+k:4k:£
P(X=3)=2k= >, P(X<2)=02+k=—
T e - 25

|Correct option: (4) |

Question12




The relation R on the set of real numbers defined by R = {(a,b) : a < ¥’} is
1. neither reflexive nor symmetric nor transitive

2. reflexive but not symmetric

3. symmetric but not transitive

4. transitive but neither reflexive nor symmetric

Options:
Al
B.2
C.3
D.4

Answer: A

Solution:

R ={(a,b) : a < b’}

Reflexive? a < a® not true for all a, so not reflexive
Symmetric? (1,2) € R, (2,1) € R, so not symmetric
Transitive? Fails generally

Take a counterexample:

leta=3,b=2,c=15

a<b =3<14

b<ec?=2<225

a<c =3<225

So, the relation is not transitive.

Correct option: (1)

Question13

The angle at which the line £ 0 = == 3 is inclined with the positive direction of z-axis is

e | b =
MISESERSE

e
]
=15

Options:
Al
B.2

C.3



D.4

Answer: D
Solution:

z—-1 2-y 22-3

o -1 -2
n -2 —2
cosf = = = —
VErmiyn? JO+1+4 V5
02777005711_ 3—”
VB 4

Correct option: (4) |

Question14

Which of the following statement is/are correct?

(A) A square matrix A = [a;;] is called a symmetric matrix if a;; = a;; for all 4, 3.

(B) A = [a;;],,., is a diagonal matrix if a;; = 0 when i = j.

(C) A square matrix A = [a;;] is called a skew symmetric matrix if a;; = —aj; forall ¢, 7.

(D) The multiplication of diagonal matrices of same order is commutative.

Choose the correct answer from the aptions given below:
1. (A), (B) and (C) only
2. (B), (C) and (D) only
3. (A), (C) and (D) only
4. (C) and (D) only
Options:
Al
B.2
C.3
D.4

Answer: C

Solution:

(A) Correct: symmetric matrix has ai;; = aj
(B) Incorrect: diagonal matrix has a;; = 0 fori £ j
(C) Correct: skew symmetric has a;; = —a;;

(D) Correct: diagonal matrix multiplication commutes

Correct option: (3)

Question15



If A and B are two square matrices of same order such that AB = 4 and BA = B, then the value of A??* { B** j5 equal to
1. 20244 + 2024B

2.0

3.A+B

4. A-B

Options:
Al
B.2
C.3
D.4

Answer: C

Solution:

From AB=Aand BA=B:

A? = AA= (AB)A=A(BA) = AB = A,

so A7 = A

By induction, A" = A for every n > 1.

Similarly, B> = BB = B(BA) = (BA)B = BB = B,
so B" = B foreveryn > 1.

Hence, 4** + B*™ = 4+ B.

Correct option: (3)

Question16

letda=1i+2j+3k b= —i+2j+k, é =31+ ] be three vectors. If (d@ + Ab) is perpendicular to &, then the value of A is
1.3

2.5

3.2

4, -3

Options:
Al

B.2

C.3

D.4
Answer: B

Solution:



Givenrd=1+27+3k, b=-i+2j+k ¢=3 +]
and the condition: (@ + Ab) - & = 0

Step 1: Expand the expression

(G+Xb)-é=d-é+ Ab-©)

Step 2: Compute each dot product
G-¢=(1)(3)+(2)(1) + (3)(0)=3+2+0=5
b-é=(-1)(3)+ (2)(1) +(1)(0)=-3+2+0=-1
Step 3: Substitute in the condition
(@+AB)-¢=0=5+A(-1)=0=5-A=0

5-A=0=2AX=5

Correct option: (2)

Question17

The sides of an equilateral triangle are increasing at the rate of 5 cm/sec. The rate at which the area increases when the side is 20 cm, is
1.25 /3 cm? /sec

2.50 /3 cm? /sec

3.100 /3 cm? /sec

4.15+/3 cm?® [sec

Options:
Al
B.2
C.3
D.4

Answer: B

Solution:

3 - /3
A=Y3 o dA_ V3 ds

4 77 dt 2 dt
= d_,*;_._ @_\f_@ i E_§& /a2
s—zﬂ,dt—a=:- it - 2 = 20 x5 =50+/3

Correct option: (2)

Question18

The region represented by the system of inequalities z,y >0, y <6,z +y < 3
1. is a bounded region in the first quadrant
2. is an unbounded region in the first and second quadrant
3. is an unbounded region in the first quadrant
4. has no point which satisfies all the inequalities

Options:



Al

B.2
C.3
D.4
Answer: A
Solution:
z2>20,y>20,y<6,z+y<3
Feasible region is triangle with vertices (0, 0), (3,0), (0,3)
Correct option: (1)|
Question19

The vector equation of line passing through (-1, 3, —2) and perpendicular to the lines

:]:..1='—_

1 2 3 3 2 5
1.7 = (=31 + 4] + 15k) + A(—1 + 37 — 2k)

IS

Yy _ oz Sandxl'z:y-fJ:z G .

2.% = (—i + 3j — 2k) + A(—3i + 4] + 15k)

3.F =20 — Tj + 4k + A(—i + 37 — 2k)
4.7 = (—1+ 35 — 2k) + A(2i — 7]+ 4k)
Options:

Al

B.2

C.3

D.4

Answer: D

Solution:
Given:d; =i+ 2j+3k, dy=—3i+2j+5k
‘We are told that (Z: ﬂl X Jz

7
d=11

ke
3
-3 5

NN S0

Step 1: Expand the determinant (cross product)

d=1(2x5-3x2)—j(1x5—3x(=3))+ k(1 x2—2x(-3))

Simplify each term:

d=i(10 — 6) — j(5 — (—9)) + k(2 — (6))
d=4i — 145 + 8k
or simplified, d = 2(2i — 7] + 4k)

7= (—1)i+ 37 — 2k + A\(2i — 75 + 4k)



Correct option: (4) |

Question20
Let f(z) = =* — 62° + 9z — 8 be a function, then which of the following statements are TRUE?
(A) f'(z) = 3(z — 1)(= - 3)
(B) The critical points of the functionarez =1and z =3
(C) = = 1 is the point of local minimum

(D) The local maximum value is —4

Choose the correct answer from the options below:
1. (A), (B) and (C) only

2. (A), (B) and (D) only

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

4. (C) and (D) only

Options:
Al
B.2
C.3
D.4

Answer: B

Solution:

flz) = 2" — 6z + 9z — 8

flla) =32 =120+ 9= 3(x’ -4z +3) = 3z - 1)(z - 3)
(A) is TRUE

Hzr—1)z—3)=0—z=1,3

(B) is TRUE

F(z) = 6z — 12

F"(1) =6 —12 = —6 = 0 =Local maximum at = — 1
(C) is FALSE
F"(3) = 18 =12 = 6 = 0 =-Local minimum at = = 3

fll)=1-6+9—-8——4
(D) is TRUE

Correct answer: (2)

Question21



a2
Ifz™y" = (z +y)™'", then g—”: is equal to:
=

ro
B =

Options:
Al
B.2
C.3
D.4

Answer: D

Solution:

}m-n

Imyn — (I y

mlnz +nlny = (m+ n)In(z + y)

m ndy m+mn(, dy
r ydr T4y dr
n dy m+n d m+n m

a = Eomm
min m _(mtn)r—miz+y) nr-my
Ty z z(z + y) =:L'(:r}y)

m+n _nlz+y) - (m+n)y _ nr—my

n
y T4y ylz +y) y(z +y)

d’ nI JJIE

L8y wizty) _ Y -

Gy T mamy = if nz —my#£0
viz+y)

o d|
-2k

| Correct answer: (4) |

Question22



/ 7 = . . . .
f vz, - ay'1—z*+ Bsin 'z + €, where ( is an arbitrary constant, then which of the following are TRUE?
AT, 1+=x

A)a=1
(B) a= —1
Q) B=1
D)sg=-1

Choose the correct answer from the options given below:
1. (B) and (D) only
2. (A) and (C) only
3. (A) and (D) only
4. (B) and (C) only

Options:
Al

B.2

C.3

D.4
Answer: B

Solution:

11—z

Viee®

T = cos 2t

l—x=1—cos2f 2:;in9f,. 1+z—1+cos2t — 2eos’t

[1—=  [2sin’t
Vi+z V 2 cos?t

tant

dr = —2sin 2tdt — —4 sin t cos tdf

[L=2% 4o — tant- (—4sintcost)dt — —4sin® idt

Vi+z
.2 1— cos2t 0y e . in
—4sin” tdt = —4 Tdf (=2 + 2cos 2¢)dt = —2¢ + sin2¢ + C'
.y IC T 3 ) R
sin 2¢ V1—cos 2t =1—2", ¢t E cos T

f"l,l i I Lir——2. %cus'l r+V1l-2+C=—cos '+ V1-2+0C
y r

— m .- -
—cos™ 'z —:E—sm !¢ +constant

Ay
Correct answer: (2)

L—z 4 Vi—zl+sin e+ C
1+

Question23



Let f(z) = log.(sinz), z € (0, ), then which of the following statements is/are TRUE?
(A) f(z) is increasing on (0, w/2)

(B) f(z) is decreasing on (7/2, )

(C) f(z) is increasing on (0, )

(D) f(z) is decreasing on (0, 7)

Choose the correct answer from the options given below:

1. (C) and (D) only

2. (A) and (B) only

3. (A) only

4. (B) only

Options:
Al

B.2

C.3

D.4
Answer: B

Solution:

.f(I} = IDRH(Sin I)! T € (Oz 77)

f(z) = _1  cosx _ cotx

In8 sinx In8

In8 > 0 hence sign of f'(z) same as cotz
cotz = 0on (0,7/2) = f'(z) > 0 = f increasing

cotr < 0on (7/2,7) = f'(z) < 0 = f decreasing

| Correct answer: (2) |

Question24

The value of tan!(2) + tan !(3) is equal to

1. X
4

Options:
Al
B.2
C.3
D.4

Answer: C

Solution:



tan~(2) + tan '(3) =7

tanla.it.anlb=ta.nl(a+b)ifab7é1
1—ab
—92p—3 atb 5 _ 5 _ 1
“ l-ab 1-6 -5

tan M(-1)=-T

ani(-1) = -

Since a,b == 0, sum is in second quadrant

tan'2 +tan '3 =m +tan }(-1)=m %:i_

| Correct answer: (3) |

Question25

If @ and b are two vectors such that |@| = 10, |b| = 2 and d - b = 12, then |d x b| is equal to
1.16

2. 256

3.20

4, 240

Options:
Al
B.2
C.3
D.4

Answer: A

Solution:

ld =10, |b|=2, d-b=12
ld x B + (@ -b)* = [a*[B)?
ld x B> + 144 = 100 x 4 = 400

ld x B> = 256 = |d x b| = 16

|Correct answer: (1]|

Question26

If the area of a triangle whose vertices are (-2, 4), (2, —6) and (k,4),k = 0, is 35 sq.units, then the value of k is

1.3
2.5
3.6

4.7



Options:
Al
B.2
C.3
D.4

Answer: B

Solution:

Area of triangle with vertices (zy,y1). (22, 42), (z4, y3) is given by:
Area:% z1(y2 = ya) + T2(ys — 11) + za(y1 — v2)| -

Substitute (—2,4), (2, —6), (k,4) :

(=6))I-

+ 10k&|.

Area=% (~2)((—6) — 4) + 2(4 — 4) 4
1 1 9

= L1(-2)(-10) + 2(0) + k(10)| = L 120

Given that Area= 35, % 20 + 10k| = 35 = |20 + 10k| =

This gives two cases:

20 + 10k =T0 =k =5,
204+ 10k = -70 =k =-9.

Since k = 0, reject k= —9.

Question27

The corner points of the feasible region of a LPP with the constraints z + 2y < 40,3z + y > 30,4z + 3y > 60,z,y > 0 are

1. (0,0), (10,0), (6,12), (0, 20)

58]

(0,

2. (0,20), (0,30), (4,18)
. (0,20), (6,12), (4,18)
(

4. (15,0), (40,0), (4,18), (6,12)

Options:
Al

B.2

C.3

D.4
Answer: D
Solution:

Given the lines:

z+2y=40, 3z+y=30, 4z+3y=60
(a) Intersection of z + 2y = 40 and 3z +y = 30 :



3cr+y=30=y=30—-3z

z+230—-32)=40=2+60 -6z =40= 5z =-20=>x =4

y=30—3(4) =18

Point of intersection: (4, 18)

(b) Intersection of 3z +y = 30 and 4z + 3y = 60 :

3cr+y=30=y=30—-3z

4z +3(30 —32) =60 =42+ 90 — 9z =60 = -5z =—-30=z =6

y=30—3(6) =12

Point of intersection: (6, 12)

(c) Intersection of = + 2y = 40 and 4z + 3y = 60 :

z =40 -2y

4(40 — 2y) + 3y = 60 = 160 — 8y + 3y = 60 = —5y = —100 = y = 20

z =40 —2(20) = 0

Point of intersection: (0, 20)

(d) Intersections with the x-axis (y = 0) :

z + 2y =40 = = = 40 = (40,0)

4z + 3y = 60 = 4z = 60 = z = 15 = (15,0)

3z +y=30=3z=30==z=10= (10,0)
(2) Checking which points satisfy all constraints:

(4,18) : =+ 2y =40 <40, 3z +y =30 > 30, 4z + 3y =70 > 60 = Feasible
(6,12) :  z+ 2y =30<40, 3z +y = 30> 30, 4z + 3y = 60 > 60 = Feasible
(0,20): =+ 2y=40<40, 3z +y =20 # 30 = Not feasible
(40,0) : =z + 2y =40 < 40, 3z +y =120 > 30, 4z + 3y = 160 > 60 = Feasible
(15,0): z+2y=15<40, 3z +y =45 > 30, 4z + 3y = 60 > 60 = Feasible
(10,0) : 4z + 3y =40 < 60 = Not feasible.

(3) Feasible corner points: (40, 0), (15, 0), (6,12), (4, 18)

| Correct answer: (4) |

Question28



T
T4+ 2

The function f: [-1,1] — R is given by f(z) =

1. onto only
2. both one-one and onto
3. one-one only

4. neither one-one nor onto

Options:
Al
B.2
C.3
D.4

Answer: C

Solution:

flz) = '1|'2.. z e [-1,1]

ion _ (WDz+2) —=(1) 2 pel
f(z)= @+ 2 = @+ 2y =0forallz € [-1,1]

f is strictly increasing, so one-one

__1_ _1
fey=-—c1 -1

Range is [—1, %] # R =not onto

|Correct answer: (3) |

Question29

The area (in sq.units) of region bounded by »*

1.3[4 — /2]
2. 2[4+ /2]
3.8[4 - /2

4. 4[4 — /2]

Options:
Al
B.2
C.3
D.4

Answer: D

Solution:

= 9z,r = 2,z = 4 and the x-axis in the first quadrant is



1
Area=f 3/Tdz

4 o o — —
=242 -2V =2(8-24/2) =16 - 1/2

— 92

| Correct answer: (4) |

Question30

5 y+11 =43 z—T y+2 =z-4 . .
= = and = = are proportional to:
3 1 1 2 2 prop

The direction ratios of the line perpendicular to the lines Z >

1. (4,5, -7)
2.(—4,5,7)
3.(4,-5,7)

4.(4,5,7)

Options:
Al
B.2
C.3
D.4

Answer: D

Solution:

L ik
d=d1}<dg=dct 2 3 1
1 2

=3((-3)(-2)=1-2) = F(2-(-2) = 1-1) + k(2-2-(-3)-1)

Il
o

(6—2) = j(—d—1) + k(d+3) =43 + 5] + 7k

| Correct answer: (4) |

Question31

Three students, A, B and C can respectively solve 50%, 25% and 20% of the problems in a book. A particular problem is selected at random from the book.

The probability that at least one of them will solve the problem is

1.
2.
3.

4.

Elee Bl Bl Bl

Options:
Al

B.2



C.3
D.4

Answer: A
Solution:
P(A} = (.5, P(B} = (.25, P(C’) =0.2

P(none) = (1 — 0.5)(1 — 0.25)(1 — 0.2) = 0.5 x 0.75 x 0.8 = 0.3
P(atleastone) =1 - 0.3 =0.7

| Correct answer: (3]|

Question32

The area (in sg. units) of the region enclosed by the curve 922 + 4y* = 36 is
1. 107

2. 8w

3.6

4. 4w
Options:
Al
B.2
C.3
D.4
Answer: C

Solution:

007 442 =36 T 4 L
S y 1 g

Area=mab=mw x 2 x 3 =67

Correct answer: (3]|

Question33



Match List-1 with List-Il

List-1

e

() 3 log

List-ll

4tz +
4=z )

(B}f dx
22 +16  (Il) ].ug|$ F VT2 — 16| +¢c

of w

dr
s

Choose the correct answer from the options given below:
1. (A)-(IV), (B)=(1), (C)-(11), (D)-(In1)
2. (A)-(1), (B)-(IN, (C)-(1), (D)-(1V))
3. (A)-(1), (B)-(1r), (C)-(V), (D)-(1)
4. (A)-(m), (B)-(1V), (C)-(1), (D)-(11)

r—4
T+ 4

1
(1 3 log

R

(V) %tan 1(%) Fe

Options:
A.

1

D.
4

Answer: D

Solution:

dx 1 lz—4
e _ 1, c
fz‘z 168 527 4‘ '
de 1, =
fz?ilﬁ_fltdn 1

dr _ _ llog-d T
66—z 8§ “ld-=z

= log|x +4 \./1'2 16‘ +C

+C

+C

f dz
Vrl—16

| Correct answer: (4) |

Question34



For the differential equation = % +2y = z%log, =
i

(A) Integrating factoris 2z

(B) Integrating factor is z*

(C) General Solution is y % (4log, |z| — 1) + Cz~%, where C is an arbitrary constant.

d
(D) General Solution is y ﬁ (4log, |xz| — 1) + C', where ' is an arbitrary constant.

Choose the correct answer from the options given below:
1. (A) and (C) only

2. (B) and (D) only

3. (B) and (C) only

4. (A) and (D) only

Options:

A.

1

B.

D.
4

Answer: C

Solution:



dy

r—=+2 z?log, =
ar i Be
d,
W2 rleex
de =
Integrating factor— el 9% — g?losx _ ;2

L (s2y) = aloge

'y f z* log zdx

Using parts: u — logz,dv — 'de — v II
o log zdx 'E—]lo T — el ds .1:_]10 N P
s Pl £z 4 BT
zy z logx — 2, C
4 16
.EE z 2 Ig 2
y Ilugz—E—C:t_' E(4log.t:—l]+€.z:_'

Correct answer: (3)

Llogz — L
4

Question35

If siny = z cos(a + y), then g_yr is equal to
T

1 cos*(a + y)
' cosa

cosa
" cos?(a +y)

3 sin’ y
" cosa
sin’ y

" cos?(a + 1)
Options:
Al
B.2
C.3
D.4

Answer: A

Solution:

siny = zcos(a + y)

cosyg = cos(a + y) + z(— sin(a + y}}j_:
(cosy + zsinfa + ¥)) dy _ cos(a + y)
) .
dy _ cos(a + y)
dr ~ cosy + zsin(a + y)
Since siny = xcos(a + y), then o = —=4
cos(a + y)

_ dy _ cos’(a + y)

dr cosa

Correct option: (1)




