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                                       PART - A                    (10 x 2 = 20) 

                        Answer ALL the Questions 

1. Expand Cos4θ in a series of cosines of multiples of θ.    

2. Show that .
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3. If a line make angles α, β, γ with the coordinate axes, show that 

sin2α + sin2β + sin2γ = 2. 

4. Find the angle between the straight lines 
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5. Find the Eigen values of the matrix .
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6. Find the value of λ, if the equations x + y – z = 10, x – y + 2z = 

20 and λx – y + 4z = 30 have a unique solution.  

7. Show that ( )∫
∞

=
+0

5422

2

.
32a

dx
xa

x π
 

 

8. Evaluate ∫ ∫
−

−

a xa

xa

dxdy

0 0
22

22

.
 

 



9. Show that 
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10. Prove that 
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PART – B     (5 x 12 = 60) 

Answer All the Questions 

11. (a) Prove that  
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(b) If tan (θ+ iφ) = tanα + i secα,  

Prove that 
.

2
2

2
cot2 α

π
πθ

αϕ ++=







±= nande

 

(or) 

12. (a) Expand Sin3θ. Cos5θ in a series of sines of multiples of θ.  

(b) Separate into real and imaginary parts of tanh(x + iy). 

 

13. Show that the straight lines whose direction cosines are given by 

the equations al + bm + cn = 0 and pl2 + qm2 + rn2 = 0 are 

perpendicular if a2(q + r) + b2(r + p) + c2(p + q) = 0; are parallel if 
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(or) 

14. (a) Find the length of the shortest distance between the pairs of 

lines .
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(b) Show that the plane 2x – 2y + z + 12 = 0 touches the sphere 
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 – 2x – 4y + 2z = 3 and also find the point of contact 

 

15. (a) Find the value of ‘k’ such that the following system of 

equations kx + y + z = 1; x + ky + z = 1; x + y + kz = 1 has  

(i) unique solution,  

(ii) many solutions and  

(iii) no solution  

 

(b) Find the Eigen values and Eigen vectors of the matrix 
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(or) 

16. (a) Verify Cayley-Hamilton Theorem for the matrix 
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(b) Reduce the quadratic form  
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orthogonal reduction. 

 

17. (a) Show that  ( )∫
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(b) Evaluate ∫ ∫ ∫
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(or) 
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prove that Un – (n + a) Un–1 + a(n – 1) Un–2 = 0.  

 

(b) Change the order of integration and hence evaluate 
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19. (a) Evaluate ( )
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(b) Show that the volume of the region of space bounded by the 

co-ordinate planes and the surface 
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(or) 

20. (a) Establish the relation between the Beta and Gamma functions.  

(4)  

(b) Find the area of the asteroid 
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