
 

 
SECTION-A 

1- a) Prove that   



 

az + b
bz + ā =1 for  |Z| = 1             5 

    b) ℮
z1 = ℮

z2 if and only if z1 – z2 = 2Kπi where K is any integer.           5 
 
2- a) Separate (α + iβ)P+iq into real and imaginary parts.            5 
    b) Prove that Cos4θ = 8 Cos4θ – Cos2θ + 1             5 
 

3- a) Prove that  Tan-1 



x + iy

x - iy  = 
π
4 + 

i
2 ℓn 



x + y

x - y   x > y > 0          5 

b) Evaluate the sum of infinite series  1 + C Cos θ + 
C2

2! Cos2θ + 
C3

3! Cos3θ + …        5 

SECTION-B 
4- a) Find the angle of intersection of the given curve. The parabola y2 = 4ax and x2 = 4ay at the 
        point other than (0, 0).                5 

b) Identify and graph the given polar equation r = 
4

1 + Cosθ            5 
 

5- a) Find the Pedal equation of the given curve  r = a + b Cos θ          5 

b) Prove that an equation of the normal to the asteroid  x
2/3

  + y
2/3

 = a
2/3

  can be written in the form 
     x Sint – y Cost + a Cos2t = 0, t being parameter.             5 

 
6- a) A variable in two adjacent positions has direction cosines ℓ, m, n and ℓ+δℓ, m + δm, n + δn. 
        Show that measure of the small angle δθ between the two positions is given by 
        (δθ)2 = (δℓ)2+ (δm)2 + (δn)2               5 

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

 
7- a) Find the condition that the straight line x = mz + a, y = nz + b may lie in the plane Ax + by + cz + D = 0 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) Express the given equation in cylindrical and spherical coordinates  x2 – y2 – z2 = 1        5 

b) Show that the two circles  x2 + y2 + z2 = 9,  x – 2y + 4z – 13 = 0 and 
    x2 + y2 + z2 + 6y – 6z + 21 = 0,  x + y + z + 2 = 0  lie on the same sphere.        5 
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