
 

SECTION – A 

1- a) Find equations of asymptotes for the curve  r (℮θ – 1) = a(℮θ + 1).          5 

    b) Find the relative maxima and minima of y if   r = 1 – Cos θ.           5 
 

2- a) In the cycloid    x = a(t + Sin t),      y = a(1 – Cost). Prove that ℓ = 4a Cos 


t

2  at any point on the curve.   5 

    b) Find the area of the region bounded by the graph of the parabola y2=4ax and its latus-rectum.      5 
 

3- a) If U =arc tan 




x3+ y3

x - y   Show that x 
∂u
∂x + y 

∂u
∂y = Sin 2u.           5 

    b) If f (x, y) = 0 and ϕ (y, z), show that 
∂f
∂y . ∂ϕ∂z  . ∂z

∂x = 
∂f
∂z . ∂ϕ∂y             5 

 
4-a) Find the volume of the torus generated by revolving the disc x2+y2 = 4 about the line x = 3       5 
    b) The area bounded by the parabola y2 = 4ax and its latus-rectum is revolved about the tangent at the 
         vertex. Find the area of the surface of the reel thus obtained.           5 
 

5- a) Evaluate  I = ∫
D
  ∫ dx dy

x
2
 + y

2  By changing to polar coordinates where D is the region in the 

        first quadrant between the circles x
2
 + y

2
 = a

2
  and  x

2
 + y

2
 = b

2
, 0 < a < b..        5 

b) Evaluate  I = ∫
4

o
  ∫

4-x

 o
  ∫

4-x-y

 o
  dzdydx             5 

SECTION – B 
6-a) The direction cosines ℓ, m, n of two straight lines are given by the equations 
        ℓ + m + n = 0  and  2ℓm + 2ℓn – mn = 0. Find measure of the angle between them.       5 

b) Find an equation of the plane through (5, -1, 4) and perpendicular to each of the plane  
    x + y – 2z – 3= 0  and  2x – 3y + z = 0.            5 

 

7- a) Show that the straight line    
x
-1 = 

y + 1
2   = 

z - 2
-5   and the plane 3x + 4y – 2z = 22 have a unique point of 

         intersection. Find the point of intersection.             5 
b) Show that the shortest distance between the straight lines 

  
x - 1

2  = 
y - 2

3  = 
z - 3

4   and  
x - 2

3  = 
y - 4

4  = 
z - 5

5   is  
1
6 

          5 

 
8- a) Transform the equation x2 + y2 – z2 = 9     into spherical coordinate.          5 

b) Find an equation of the tangent plane to the sphere x2 + y2 + z2 – 4x + 2y – 6z = 0 at the point 
    P(3, 2, 5)                  5 
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