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1-a. If A is a Hermitian matrix, then iA is (CO1, K1) 1

(a)     Hermitian matrix
(b)     skew-Hermitian
(c)     Symmetric
(d)     none of these

1-b. If λ is a characteristic root of the matrix A, then a characteristic root of the matrix 
A+kI is (CO1, K1)

1

(a)     λ
(b)     λ+k

(c)     k-λ
(d)     none of these

1-c. 1

(a)     

(b)     

(c)     
(d)     None of these

1-d.

 (CO2,K1)

1

(a)     -1

.
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2. Maximum marks for each question are indicated on right -hand side of each question.
3. Illustrate your answers with neat sketches wherever necessary.
4. Assume suitable data if necessary.
5. Preferably, write the answers in sequential order.
6. No sheet should be left blank. Any written material after a blank sheet will not be 
evaluated/checked.
.

SECTION-A 20

1. Attempt all parts:-
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(b)     1
(c)     4
(d)     -4/9

1-e. Stationary points of  the function   is   (CO3,K1) 1

(a)     

(b)     

(c)     

(d)     

1-f. The expansion of sin x is   (CO3,K1) 1

(a)     

(b)     

(c)     

(d)     

1-g. The  value of         (CO4,K1) 1

(a)     

(b)     
(c)     0

(d)     

1-h.

The value of  integral   is       (CO4,K1)

1

(a)     21
(b)     25
(c)     20
(d)     None of these

1-i. 1

(a)     

(b)     

(c)     

(d)     

1-j. 1

(a)     

.

Page 2 of 5



REG_J
ULY

_D
EC_2

02
5

(b)     

(c)     

(d)     

2. Attempt all parts:-

2.a.

Find the inverse by using elementary transformation where  . (CO1,K2)

2

2.b. Find the first order partial derivatives of       (CO2, K2) 2

2.c.

If  , then find  .       (CO3,k2)

2

2.d.

                 

2

2.e. 2

SECTION-B 30

3. Attempt all parts:- 
3.a. Answer any one of the following:-

3.a.(i) Determine the value of   and   such that the system 
  

has (i) no solution (ii) a unique solution (iii) infinite number of solutions.(CO1,K2)

6

3.a.(ii)

Find the rank of matrix  by reducing it to Normal form.  
(CO1,K3)

6

3.b. Answer any one of the following:-

3.b.(i)
If    (CO2,K3)

6

3.b.(ii)

If    then evaluate  (CO2,K3)

6

3.c. Answer any one of the following:-

3.c.(i) A balloon is in the form of a right circular cylinder of radius 1.5 m and length 4m, 
which is surmounted by hemispherical ends. If the radius is increased by 0.01 m and 
the length by 0.05 m. Find the percentage change in the volume of balloon. (CO3, 
K3)

6

3.c.(ii) Expand  in powers of  up to third degree term. (CO3, K2) 6

3.d. Answer any one of the following:-

Change into polar co-ordinates and hence evaluate the integral 3.d.(i) 6

.
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.    (CO4,K2)

3.d.(ii)

Using Beta and Gamma functions, evaluate         (CO4,K3)

6

3.e. Answer any one of the following:-

3.e.(i) 6

3.e.(ii) 6

SECTION-C 50

4. Answer any one of the following:-

4-a.

Verify Cayley-Hamilton theorem for the matrix    . Hence compute A-1. 
Also find the matrix represented by 

. (CO1,K2)

10

4-b.

Find the eigen values and corresponding eigenvectors of a matrix   
 . (CO1,K3)

10

5. Answer any one of the following:-

5-a.

If   and  , then show that    
(CO2,K2)

10

5-b. If     then prove that  . Also 
find the value of   at   (CO2, K3)

10

6. Answer any one of the following:-

6-a. If u, v, w are the roots of the cubic equation  in ,  

then find  . (CO3, K3)

10

6-b. Use the method of Lagrange’s multiplier  to find  the volume of the largest 
rectangular parallelepiped that can be inscribed in the ellipsoid whose equation is 

.   (CO3, K3)

10

7. Answer any one of the following:-

7-a.
Evaluate by changing the order of integration  .           (CO4,K2)

10

.
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7-b.

 
                                                                                                                                                                                                                (CO4,K3)

10

8. Answer any one of the following:-

8-a. 10

8-b. 10

.
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