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 PART – A (ANSWER ALL QUESTIONS) (Marks 10*2=20) 

 

Q.No Questions BLT CO Marks 

1.  If A=[
3 1 4
0 2 6
0 0 5

]then find eigen values of 𝐴−1. L3 1 2 

2.  Define Cayley-Hamilton Theorem. L1 1 2 

3.  Find the domain of the function  𝑓(𝑥) =
2𝑥3−5

𝑥2+𝑥−6
. L2 2 2 

4.  Evaluate      lim
𝑥→1

𝑥2−4𝑥

𝑥2−3𝑥−4
. L2 2 2 

5.  If 𝑧 = 𝑥2 + 𝑦2 & 𝑥 = 𝑡2, 𝑦 = 2𝑎𝑡 𝑓𝑖𝑛𝑑 
𝑑𝑧

𝑑𝑡
. L2 3 2 

6.  If  𝑢 =
𝑦2

𝑥
, 𝑣 =

𝑥2

𝑦
    find   

𝜕(𝑢,𝑣)

𝜕(𝑥,𝑦)
. L3 3 2 

7.  Determine whether the following integral is convergent or divergent ∫ 𝑒𝑥  𝑑𝑥
∞

0
. L1 4 2 

8.  Find the value of ∫    𝑠𝑖𝑛6𝑥 𝑑𝑥
𝜋

2
0

. L2 4 2 

9.  Evaluate ∫ ∫ ∫ 𝑥𝑦𝑧 𝑑𝑥 𝑑𝑦 𝑑𝑧
3

0

2

0

1

0
. L3 5 2 

10.  Evaluate ∫ ∫ 𝑥𝑦 𝑑𝑥 𝑑𝑦
5

2
.

2

1
 L3 5 2 

     

PART-B (ANSWER ALL QUESTIONS) (Marks 5*16=80) 
 

Q.No Questions BLT CO Marks 

11.  a i Find the Eigen values and Eigen vectors of the matrix  

A= [
2 2 0
2 1 1

−7 2 −3
] 

 

L3 1 8 

  ii Verify Cayley - Hamilton theorem and find the inverse of the matrix 

  𝐴 = [
1 2 3
2 4 5
3 5 6

] 

L3 1 8 

   Or 
 

   

 b  Reduce the quadratic form 6𝑥2 + 3𝑦2 + 3𝑧2 − 4𝑥𝑦 − 2𝑦𝑧 + 4𝑥𝑧 into a 
canonical form through orthogonal transformation. 

L3 1 16 

  
 
 
 
 



 

 
12.  a i  Find 

𝑑𝑦

𝑑𝑥
 if  (i)y = 𝑥2𝑒2𝑥(𝑥2 + 1)4  (ii) 𝑥𝑦 = 𝑦𝑥. 

 

L3 2 8 

  ii If 𝑦 = acos(𝑙𝑜𝑔𝑥) + 𝑏𝑠𝑖𝑛(𝑙𝑜𝑔𝑥), prove that  
𝑥2𝑦𝑛+2 + (2𝑛 + 1)𝑥𝑦𝑛+1 + (𝑛2 + 1)𝑦𝑛 = 0 . 

L3 2 8 

   Or    

 b i Find the maximum and minimum value of the equation 
 𝑓(𝑥) = 𝑥4 − 8𝑥2 + 16. 
 

L3 2 8 

  ii If 𝑓(𝑥) = 𝑥𝑒𝑥 then find 𝑓′(𝑥) and also find nth derivative of 𝑓(𝑛)(𝑥). 
 

L3 2 8 

13.  a i Give the transformations 𝑢 = 𝑒𝑥 cos 𝑦 &𝑣 = 𝑒𝑥𝑠𝑖𝑛𝑦 and that f is a function 

of u and v and also of x and y show that 
𝜕2𝑓

𝜕𝑥2 +
𝜕2𝑓

𝜕𝑦2 = (𝑢2 + 𝑣2)(
𝜕2𝑓

𝜕𝑢2 +
𝜕2𝑓

𝜕𝑣2). 

 

L3 3 8 

  ii Expand 𝑒𝑥 log(1 + 𝑦) in powers of x and y up to third degree term. L3 3 8 

   Or    

 b i A rectangular box open at the top is to have volume of 32 cubic feet. Find 
the dimensions of the box requiring least material for its construction. 

 

L3 3 8 

  ii If 𝑢 = 𝑠𝑖𝑛−1[
𝑥3−𝑦3

𝑥+𝑦
] then prove that 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= 2 tan 𝑢. L3 3 8 

  

14.  a i Evaluate ∫
3𝑥+1

(𝑥−1)2(𝑥+3)
 𝑑𝑥  by using partial fraction method. L2 4 8 

  ii Evaluate∫ 𝑥2𝑒𝑥𝑑𝑥 by using integration by parts. L2 4 8 

   Or    

 b i Evaluate ∫
√9−𝑥2

𝑥2 𝑑𝑥 . 

 

L3 4 8 

  ii Evaluate ∫
𝑥+sin 𝑥

1+cos 𝑥
 𝑑𝑥. L3 4 8 

  
15.  a i Change the order of integration in ∫ ∫ 𝑥𝑦

2√𝑎𝑥

𝑥2/4𝑎

4𝑎

0
and hence evaluate it. 

 

L3 5 8 

  ii Find the area of the region R enclosed by the parabola 𝑦 = 𝑥2 and 𝑦 =
𝑥 + 2. 

L3 5 8 

   Or    

 b i Evaluate ∫ ∫ ∫ 𝑥𝑦𝑧 𝑑𝑥𝑑𝑦𝑑𝑧
𝑥

𝑦

𝑥

0

2𝑎

0
. 

 

L3 5 8 

  ii 
Evaluate ∫ ∫ (

𝑥

𝑥2+𝑦2) 𝑑𝑥𝑑𝑦
𝑎

𝑦

𝑎

0
 by changing Cartesian into polar 

coordinates. 

L3 5 8 

 


