
Question1

Options:

A. 1

B. 2

C. 3

D. 4

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question2

Options:

A.

1
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B.

2

C.

3

D.

4

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question3

Match List-I with List-II

List I List II

(I) 1

(II) 4

(III) not defined

(IV) 2

Options:

A.

1

(A) Degree of this differential equation 
d4y

dx4
+ 2 loge(

d3y

dx3
) = 0

(B) Order of this differential equation e
( dy

dx
)

3

+ 3y( d2y

dx2
)

3

= 0

(C) Degree of 
d4y

dx4
+ ( dy

dx
)

2

= 0

(D) Order of the differential equation 2
d4y

dx4
+ ( d2y

dx2
)

5

= 0

Choose the correct answer from the options given below:

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

2. (A) - (III), (B) - (IV), (C) - (I), (D) - (II)

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

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



B.

2

C.

3

D.

4

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question4

Options:

A. 1

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.

(A) 
d4y

dx4
+ 2 loge(

d3y

dx3
) = 0

Since  loge(
d3y

dx3
) involves a logarithm of a derivative,

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

⇒ (A) → (III)

(B) e( dy

dx
)3

+ 3y(
d2y

dx2
)3 = 0

The highest derivative is 
d2y

dx2
.

So the order is 2.

⇒ (B) → (IV )

(C) 
d4y

dx4
+ ( dy

dx
)

2

= 0

The equation is polynomial and the highest order derivative is 
d4y

dx4
.

Degree is 1.

⇒ (C) → (I)

(D) 2
d4y

dx4
+ ( d2y

dx2
)

5

= 0

The highest order derivative is 
d4y

dx4
.

Order is 4.

⇒ (D) → (II)

Correct Option: (2)



B. 2

C. 3

D. 4

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question5

Options:

A. 1

B. 2

C. 3

D. 4

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question6

We know that if A and B are symmetric matrices, then AT = A and BT = B.

Consider the matrix AB − BA,

(AB − BA)T = (AB)T − (BA)T = BTAT − 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)



Options:

A. 1

B. 2

C. 3

D. 4

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question7

Options:

∫
a

0

√x

√x + √a − x
dx  is equal to

1. a

2. 
a

2

3. 
a

3

4. 2a



A. 1

B. 2

C. 3

D. 4

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question8

Options:

A. 1

B. 2

C. 3

D. 4

Answer: C

Solution:

-------------------------------------------------------------------------------------------------



Question9

Options:

A. 1

B. 2

C. 3

D. 4

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question10

Options:

A. 1

B. 2

C. 3

The general solution of the differential equation 
dy

dx
= −4xy2 is given by

1. 2x2 − y = C : C is an arbitrary constant

2. 2x2 −
1

y
= C : C is an arbitrary constant

3. 2x2 +
1

y2
= C : C is an arbitrary constant

4. 2x2 +
1

y
= C : C is an arbitrary constant



D. 4

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question11

Options:

A. 1

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.

-------------------------------------------------------------------------------------------------

Question12

Correct Option: (2)



Options:

A. 1

B. 2

C. 3

D. 4

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question13

Options:

A. 1

B. 2

C. 3

D. 4

Answer: D

Solution:



-------------------------------------------------------------------------------------------------

Question14

Options:

A. 1

B. 2

C. 3

D. 4

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question15

Options:

A. 1

B. 2

C. 3

D. 4

Answer: D



Solution:

-------------------------------------------------------------------------------------------------

Core Mathematics

Question1

Options:

A. 1

B. 2

C. 3

D. 4

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question2



Options:

A. 1

B. 2

C. 3

D. 4

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question3

List-I List-II

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

(A)  sin θ (I) 
→a ⋅ →b

|→a||→b|

(B)  cos θ (II) |→a × →b|

(C) Area of the parallelogram with adjacent sides represented by →a and →b (III) 
→a ⋅ →b

|→a|

(D) Projection of →a on →b (IV) 
|→a × →b|

|→a||→b|

Choose the correct answer from the options given below:



Options:

A.

1

B.

2

C.

3

D.

4

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question4

Options:

A. 1

B. 2

C. 3

D. 4

Answer: B

Solution:

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

2. (A) - (I), (B) - (IV), (C) - (II), (D) - (III)

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

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

θ = angle between →a and →b

→a ⋅ →b = |→a||→b| cos θ, |→a × →b| = |→a||→b| sin θ

sin θ =
|→a × →b|

|→a||→b|
, cos θ =

→a ⋅ →b

|→a||→b|

Area of parallelogram = |→a × →b|

Scalar projection of →a on →b =
→a ⋅ →b

|→b|

Correct option: (1)



-------------------------------------------------------------------------------------------------

Question5

Options:

A. 1

B. 2

C. 3

D. 4

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question6

∫ e2x(sinx +
1

2
cosx)dx is equal to

1.  −
1

2
e2x cosx + C,  C is an arbitrary constant



Options:

A. 1

B. 2

C. 3

D. 4

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question7

Options:

A. 1

B. 2

C. 3

D. 4

Answer: D

Solution:

2. 
1

2
e2x sinx + C,  C is an arbitrary constant

3. e2x sinx + C,  C is an arbitrary constant

4.  − e2x cosx + C,  C is an arbitrary constant

I = ∫ e2x(sinx +
1

2
cosx)dx

∫ eax sin bx dx =
eax

a2 + b2
(a sin bx − b cos bx)

∫ eax cos bx dx =
eax

a2 + b2
(a cos bx + b sin bx)

a = 2, b = 1

I = e2x [ 1

5
(2 sinx − cosx) +

1

2
⋅

1

5
(2 cosx + sinx)] + C

I =
e2x

5
[(2 sinx − cosx) +

1

2
(2 cosx + sinx)] + C

I =
e2x

5
⋅

5

2
sinx + C =

1

2
e2x sinx + C

Correct option: (2)



-------------------------------------------------------------------------------------------------

Question8

Options:

A. 1

B. 2

C. 3

D. 4

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question9

Options:

A. 1

B. 2



C. 3

D. 4

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question10

Options:

A. 1

B. 2

C. 3

D. 4

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question11

The probability distribution of a random variable X is

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



Match List-I with List-II

List I List II

Options:

A.

1

B.

2

C.

3

D.

4

Answer: D

Solution:

Since Sum of all probabilities is 1:

-------------------------------------------------------------------------------------------------

Question12

(A)value of k (I)
16

25

(B)P(X ≥ 2) (II)
9

25

(C)P(X = 3) (III)
4

25

(D)P(X < 2) (IV )
8

25

Choose the correct answer from the options given below:

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

2. (A) - (III), (B) - (I), (C) - (II), (D) - (IV)

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

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

0.2 + k + k + 2k + k = 1

0.2 + 5k = 1 ⇒ k = 0.16 =
4

25

P(X ≥ 2) = k + 2k + k = 4k =
16

25

P(X = 3) = 2k =
8

25
, P(X < 2) = 0.2 + k =

9

25

Correct option: (4)



Options:

A. 1

B. 2

C. 3

D. 4

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question13

Options:

A. 1

B. 2

C. 3



D. 4

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question14

Options:

A. 1

B. 2

C. 3

D. 4

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question15

x − 1

0
=

2 − y

−1
=

2z − 3

−2
⟹ l : m : n = 0 : −1 : −2

cos θ =
n

√l2 + m2 + n2
=

−2

√0 + 1 + 4
=

−2

√5

θ = π − cos−1 2

√5
=

3π

4

Correct option: (4)



Options:

A. 1

B. 2

C. 3

D. 4

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question16

Options:

A. 1

B. 2

C. 3

D. 4

Answer: B

Solution:



-------------------------------------------------------------------------------------------------

Question17

Options:

A. 1

B. 2

C. 3

D. 4

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question18

Options:

The region represented by the system of inequalities x, y ≥ 0, y ≤ 6, x + 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



A. 1

B. 2

C. 3

D. 4

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question19

Options:

A. 1

B. 2

C. 3

D. 4

Answer: D

Solution:

x ≥ 0, y ≥ 0, y ≤ 6,x + y ≤ 3

Feasible region is triangle with vertices (0, 0), (3, 0), (0, 3)

Correct option: (1)

Given:  →d1 = î + 2ĵ + 3k̂, →d2 = −3̂i + 2ĵ + 5k̂

We are told that  →d = →d1 × →d2

→d = ∣ î ĵ k̂

1 2 3

−3 2 5∣Step 1: Expand the determinant (cross product)

→d = î(2 × 5 − 3 × 2) − ĵ(1 × 5 − 3 × (−3)) + k̂(1 × 2 − 2 × (−3))

Simplify each term:

→d = î(10 − 6) − ĵ(5 − (−9)) + k̂(2 − (−6))

→d = 4̂i − 14ĵ + 8k̂

or simplified,  →d = 2(2̂i − 7ĵ + 4k̂)

→r = (−1)̂i + 3ĵ − 2k̂ + λ(2̂i − 7ĵ + 4k̂)



-------------------------------------------------------------------------------------------------

Question20

Options:

A. 1

B. 2

C. 3

D. 4

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question21

Correct option: (4)



Options:

A. 1

B. 2

C. 3

D. 4

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question22



Options:

A. 1

B. 2

C. 3

D. 4

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question23



Options:

A. 1

B. 2

C. 3

D. 4

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question24

Options:

A. 1

B. 2

C. 3

D. 4

Answer: C

Solution:



-------------------------------------------------------------------------------------------------

Question25

Options:

A. 1

B. 2

C. 3

D. 4

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question26



Options:

A. 1

B. 2

C. 3

D. 4

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question27

Options:

A. 1

B. 2

C. 3

D. 4

Answer: D

Solution:

Given the lines:

x + 2y = 40, 3x + y = 30, 4x + 3y = 60

(a) Intersection of  x + 2y = 40 and 3x + y = 30 :



-------------------------------------------------------------------------------------------------

Question28

3x + y = 30 ⇒ y = 30 − 3x

x + 2(30 − 3x) = 40 ⇒ x + 60 − 6x = 40 ⇒ −5x = −20 ⇒ x = 4

y = 30 − 3(4) = 18

Point of intersection: (4, 18)

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

3x + y = 30 ⇒ y = 30 − 3x

4x + 3(30 − 3x) = 60 ⇒ 4x + 90 − 9x = 60 ⇒ −5x = −30 ⇒ x = 6

y = 30 − 3(6) = 12

Point of intersection: (6, 12)

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

x = 40 − 2y

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

x = 40 − 2(20) = 0

Point of intersection: (0, 20)

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

x + 2y = 40 ⇒ x = 40 ⇒ (40, 0)

4x + 3y = 60 ⇒ 4x = 60 ⇒ x = 15 ⇒ (15, 0)

3x + y = 30 ⇒ 3x = 30 ⇒ x = 10 ⇒ (10, 0)

(2) Checking which points satisfy all constraints:

(4, 18) : x + 2y = 40 ≤ 40, 3x + y = 30 ≥ 30, 4x + 3y = 70 ≥ 60 ⇒ Feasible

(6, 12) : x + 2y = 30 ≤ 40, 3x + y = 30 ≥ 30, 4x + 3y = 60 ≥ 60 ⇒ Feasible

(0, 20) : x + 2y = 40 ≤ 40, 3x + y = 20 ≱ 30 ⇒ Not feasible

(40, 0) : x + 2y = 40 ≤ 40, 3x + y = 120 ≥ 30, 4x + 3y = 160 ≥ 60 ⇒ Feasible

(15, 0) : x + 2y = 15 ≤ 40, 3x + y = 45 ≥ 30, 4x + 3y = 60 ≥ 60 ⇒ Feasible

(10, 0) : 4x + 3y = 40 < 60 ⇒ Not feasible.

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

Correct answer: (4)



Options:

A. 1

B. 2

C. 3

D. 4

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question29

Options:

A. 1

B. 2

C. 3

D. 4

Answer: D

Solution:



-------------------------------------------------------------------------------------------------

Question30

Options:

A. 1

B. 2

C. 3

D. 4

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question31

Options:

A. 1

B. 2



C. 3

D. 4

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question32

Options:

A. 1

B. 2

C. 3

D. 4

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question33



Options:

A.

1

B.

2

C.

3

D.

4

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question34



Options:

A.

1

B.

2

C.

3

D.

4

Answer: C

Solution:



-------------------------------------------------------------------------------------------------

Question35

Options:

A. 1

B. 2

C. 3

D. 4

Answer: A

Solution:

-------------------------------------------------------------------------------------------------


