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Q.5 a)  Expand the function  

𝑓 𝑥 = 𝑒𝑥  𝑏𝑦 𝑀𝑎𝑐𝑙𝑢𝑟𝑖𝑛′𝑠 𝑇ℎ𝑒𝑜𝑟𝑒𝑚′𝑠 

 b)  Discuss the maximum and minimum of the function  

  𝑢 = 𝑥3 + 𝑦3 − 3𝑎𝑥𝑦 

Q.6 a)  Prove that  
 𝑠𝑖𝑛𝑥

 𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥

𝜋
2 

0
𝑑𝑥 =

𝜋

4
 

 b)  if 𝑥𝑥 + 𝑦𝑥 = 𝑎𝑥 = 𝑎𝑥 ,  then find 
𝑑𝑦

𝑑𝑥
 

Q.7 a)  Evaluate    𝑥2 + 𝑦2 𝑑𝑥 𝑑𝑦
1

0

2

0
 

b)  Find the equation of tangent and normal at the point ‘t’ on 

the curve   x = acos
3
t  y = asin

3
t 

Q.8 a)  if u=log  
𝑥4+𝑦4

𝑥+𝑦
 ,show that 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= 3 

 b)  Define Beta and Gamma function and prove that  

  𝑛 𝑛 =  𝑛 + 1, 𝑛 > 0 
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Note: i) Attempt any five questions. (Each question carries equal  

  marks) 
 

Q.1 a)  Find the Eigen value˄ and Eigen vector’˄  of the matrix 
 

  𝐴 =  
−5 2
2 −2

   

 

 b)  Verify Cayley-Hamilton theorem of the matrix 

  𝐴 =  
2 −1 1

−1 2 −1
1 −1 2

   𝑎𝑛𝑑 𝐹𝑖𝑛𝑑 𝐴−1  ? 

 

Q.2 a) Verify Role’˄ theorem for the function 𝑓 𝑥 = 10𝑥 − 𝑥2  

in the interval [0,10]  

 b) if 𝑢 = 𝑇𝑎𝑛−1  
𝑥3+𝑦3

𝑥−𝑦)
 , then show that  

 𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑥
= 𝑠𝑖𝑛2𝑢 

Q.3  a)  Evaluate 
lim

𝑛 → ∞
 

1

𝑛
+

1

𝑛+1
+

1

𝑛+2
+ ⋯ +

1

3𝑛
  

Q.4  a)  Prove that  
1

2
=  𝜋 

b)    Prove that 𝛽 𝑚, 𝑛 = 𝛽 𝑚 + 1, 𝑛 + 𝛽 𝑚, 𝑛 + 1 , 𝑚. 𝑛 > 0 
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