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Instructions: Attempt all questions 

SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks COs 

Q 1 

Find the rank of the following matrix. 

[
3 −3 4
2 −3 4
0 −1 1

] 

 

4 CO1 

Q 2 Find the value of  
Γ(

9

2
)

Γ(
5

2
)
. 

 

4 CO2 

Q 3 

If 𝑧 = 𝑓(𝑥, 𝑦) where 𝑥 = 𝑒𝑢 cos 𝑣 and 𝑦 = 𝑒𝑢 sin 𝑣, show that 

𝑦
𝜕𝑧

𝜕𝑢
+ 𝑥

𝜕𝑧

𝜕𝑣
= 𝑒2𝑢 𝜕𝑧

𝜕𝑦
. 

 

4 CO2 

Q 4 Evaluate ∫ ∫
𝑑𝑥𝑑𝑦

√(1−𝑥2)(1−𝑦2)

1

0

1

0
 4 CO3 

Q 5 
If 𝜙 = 3𝑥2𝑦 − 𝑦3𝑧2; find grad 𝜙 at the point (1, −2, −1). 
 

4 CO3 

SECTION B  

(4Qx10M= 40 Marks) 

Q 6 

Verify Cayley Hamilton Theorem of the matrix 𝐴 = [
4 3 1
2 1 −2
1 2 1

] and 

hence find 𝐴−1. 
 

 

10 CO1 

    



Q 7 Investigate for what values of 𝜆 𝑎𝑛𝑑 𝜇  the simultaneous equations 

                                                   2𝑥 + 3𝑦 + 5𝑧 = 9 

                                                   7𝑥 + 3𝑦 − 2𝑧 = 8  

                                                   2𝑥 + 3𝑦 + 𝜆𝑧 = 𝜇 

have (i) no solution (ii) unique solution (iii) infinitely many solutions. 

 

10 CO1 

Q 8 

Obtain the half range sine series for the function 𝜋𝑥 − 𝑥2 in the interval 

(0, 𝜋) up to the first three terms. 
10 CO4 

Q 9 

 

Find the Fourier series for the function 𝑓(𝑥) = {
𝜋𝑥,                 0 ≤ 𝑥 ≤ 1
𝜋(2 − 𝑥),     1 ≤ 𝑥 ≤ 2

 

 

OR 

If )(xf is a function defined by 










−



=








xx

xx

xf

2
;

2
0:

)( ,  

Express )(xf by cosine series. 

10 CO4 

SECTION-C 

(2Qx20M=40 Marks) 

Q 10A 
If 𝑢 = sin−1 (

𝑥3+𝑦3+𝑧3

𝑎𝑥+𝑏𝑦+𝑐𝑧
), prove that 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
+ 𝑧

𝜕𝑢

𝜕𝑧
= 2 tan 𝑢 

 
10 CO2 

Q 10B If 𝑥 + 𝑦 + 𝑧 = 𝑢, 𝑦 + 𝑧 = 𝑢𝑣, 𝑧 = 𝑢𝑣𝑤, show that 
𝜕(𝑥,𝑦,𝑧)

𝜕(𝑢,𝑣,𝑤)
= 𝑢2𝑣. 10 CO2 

Q11  

Prove that (𝑦2 − 𝑧2 + 3𝑦𝑧 − 2𝑥)𝑖̂ + (3𝑥𝑧 + 2𝑥𝑦)𝑗̂ + (3𝑥𝑦 − 2𝑥𝑧 +

2𝑧)�̂� is both solenoidal and irrotational. 

OR 

A vector field is given by �⃗� = (sin 𝑦)𝑖̂ + 𝑥(1 + cos 𝑦)𝑗.̂ Evaluate the 

line integral over a circular path 𝑥2 + 𝑦2 = 𝑎2, 𝑧 = 0. 

 

20 CO3 

****** 


