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PART – A   (3 x10 = 30 Marks)  

Compulsory Questions ( The Symbols have their usual meanings) 

 

1. a) If   u = √𝑥𝑦     find the value of    
𝜕2𝑢

𝜕𝑥2 +
𝜕2𝑢

𝜕𝑦2 .                     

 

b) If  u = sin (ax)  + cos (ax) then show that  un = an [1 + (−1)𝑛 sin (2𝑎𝑥)]
1

2 .       
 

c) Find the maximum and minimum values of the following function   X3 + y3 – 12x – 3y + 15 
 

d) Find the radius of curvature at any point ( a cost , b sint) of the ellipse   
𝑥2

𝑎2 + 
𝑦2

𝑏2 =1      

 

e) Evaluate      ∫ 𝑒−𝑥2∞

0
dx        

 

f) Evaluate       ∫ 𝑑𝑥 ∫ 𝑒
𝑦

𝑥
𝑥

0

1

0
 𝑑𝑦             

 

g) If    u = x2 + y2 + z2   and  𝑟  ⃗⃗  ⃗ = x𝑖 ̂+ y𝑗̂ + z𝑘̂ then find div (u 𝑟  ) in terms of u 
 

h) Find all the solutions of the following  system of equations 

X1 + 2x2 – x3 = 1, 3x1 – 2x2 + 2x3 =2 , 7x1 – 2x2 + 3x3 =5 
 

i) Evaluate  
2

1

2c

z

z z



 dz , where C is the circle    |𝑧|=5. 

 

j) Change the order of integration to evaluate  ∫ ∫ 𝑒𝑥21

𝑥=𝑦

1

𝑦=0
dxdy 

 
 

PART – B   (5 x14 = 70 Marks)  

(Answer any five of the following) 
 

2. a) If  y= 
log 𝑥

𝑥
  , then prove that    

1
1

( 1) ! 1
(log )

n n

n n
r

n
y x

x r



      (7) 

b) Find the asymptotes to the curve        X3 -2y3 +2x2y –xy2 +xy –y2 +1=0   (7) 

 



3. a) If z = xn f( 
𝑦

𝑥
 ) + y-n𝜑 (

𝑥

𝑦
)  show that X2 

𝜕2𝑧

𝜕𝑥2 + 2xy 
𝜕2𝑧

𝜕𝑥𝜕𝑦
  + y2 

𝜕2𝑧

𝜕𝑦2 + x 
𝜕𝑧

𝜕𝑥
 + y

𝜕𝑧

𝜕𝑦
  = n2z  (7) 

 

b) Find the minimum value of  u = x2 + y2 + z2  subject to the condition  ax + by + cz = p (7) 

 

 

4. a) Use the rule of differentiation under the sign of integration to evaluate   (7) 

                                 ∫ log (𝛼 𝑐𝑜𝑠2
𝜋

2
0

𝜃 +  𝛽 𝑠𝑖𝑛2𝜃) d𝜃 

 

b) Evaluate  

2 2 2 2 2 2

2 2 2 2 2 2R

a b b x a y
dxdy

a b b x a y

 

   

                   where R is the region enclosed by the ellipse  
𝑥2

𝑎2 + 
𝑦2

𝑏2 = 1 in the first quadrant.            (7)                  

                                                                                                                          

 

5. a) Find the length of an arc of the cycloid X = a ( 𝜃 + 𝑠𝑖𝑛𝜃) , y = a ( 1 – cos𝜃) 

 

b) Find the volume and surface area of the solid generated by the revolution of the astroid 

𝑥
2

3 + 𝑦
2

3 = 𝑎
2

3   about the x-axis.                                                                                               

(6+8) 
 

6. Find the characteristic equation of the  symmetric matrix  A= [
2 −1 1

−1 2 −1
1 −1 2

] 

Express  A6 – 6A5 + 9A4 -2A3  - 12A2 + 23A -9I  in the linear polynomial in A.     (14)        
                 

 

7. a) Show that  𝑣  (x,y,z) = (yz)𝑖 ̂ + (xz)𝑗̂ + (xy)𝑘̂   is irrotational and find a scalar function u(x,y,z)  

    such that 𝑣 ⃗⃗⃗   = grad (u).        (7) 

 

b) Find the directional derivative of  f(x,y,z) = x2yz + 4xz2  at the point (1,2,-1) in the direction of   

    the vector  2𝑖 ̂- 𝑗̂ - 2𝑘̂.         (7) 

 

8. a) Evaluate the following integral using residue theorem 
4 3

( 1)( 2)C

z
dz

z z z



   

     Where  C is the circle  |𝑧| = 
3

2
 .       (7) 

b) Find the first four terms of the Taylor’s series expansion of the complex variable function 

                                                 f(z)  =  
𝑧+1

(𝑧−3)(𝑧−4)
       (7) 

 

9. a) Prove that  √𝜋   Γ(2m) = 22𝑚−1 Γ(m) Γ(m + 
1

2
)      (7) 

b) Test for an extremum of the functional I[y(x)]  = ∫ ( 𝑥𝑦 + 𝑦21

0
− 2𝑦2𝑦/)dx  ;  y(0) =1 , y(1) =2 

                                                                                                                                                                 (7) 

                                                                          ******** 


