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Part A

Answer any ten quesflons.

Each question caries 2 marks.

1. Write the component equation and simplified component equation for a plane through

Po(*o,ga, zo) normal to n : Ai + Bi + Ck.

2. Find the arc length parameteralong the helix r(t) : (cosi)i + (sint)j + *kfrom

fo to t.

3. Define the tangent plane at a point on a smooth surface in space. Give the formula for

the plane tangent to a surface z : f(r,g) at (c6 ,ya,' f (fraryo)).

4. Define simple closed curve in a plane.

5. State any one form of Green's Theorem.

6. Find the divergence of the vector field F : -Yi * ri

7 " Define a complete set of residues modulo n.

B. Use Fermat's theorem to verify that 1? divides 11104 + 1.

9. Define pseud"opri,me.

'10. 
Find g-1 { 

-e+- 
}t tttv * 

I (s- 1)(s*2) , 
'

11. rind 9(e*t sinh t).

12. Define the convolution of the functions f(t) anO g(t).
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Pa* B

Answer any six guesllons.

Each question caries 5 marks.

13. A helicopter is to fly directly from a helipad at the origin in the direction of the point

(1, 1, 1) ata speed of 60 fUsec. Whatisthe position of the helicopterafier 1"0 sec?

14. State and prove the Chain Rule for differentiating vector functions.

15. Evaluate the line integral of f(r,,g, z) : yen along the curve

r(t) : (4t)i - (3t)j,-1 < t, < 2 .

16. Find a potentialfunction / for the vector field
p : (ysinz)i, -t (rsi,nz) j * (rycosz)k.

17. Explain the parameters of spherical co-ordinate system and find the parametrization of the

sphere of radius a centerd at the origin (0, 0, 0).

18. Prove: lf p and g are distinct primes with op : o (mod q) and (fl = a (mod p) tfren

aPq:a(modpq).

1e. lfdln, then provethat d@)ld(")

20. Find g*r ,r@ia )
21 Solvegrr - iy:0, y(0) :4, a' (0) :0 using LaptaceTransform

(6x5=30)

Part C

Answer any two quesfions.

Each question carries 15 marks.

22
'l . Define the gradient vector of a function in the plane. Find an equation for the

tangent to the ellips. * + A2 : 2 at the point (-2, 1).

2. Find the derivative of f(r,A, z) : *3 - *y' - zatPo(l, 1, 0) in the

direction of v : 2i - 3j + 6k.ln what direction does / change most rapidly

at Pg, and what are the rates of change in these directions?

23. State Stoke's Theorem and use it to evaluate the flux of the curl of the field

F :22i, * \rj * \yk across the surface

R(r,O) : (rcos?)i, + (rsin?)j+ (4 - r2)1r,0 ( r I 2,0 { 0 { 2tr

{
1
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1. State and prove Wilson's theorem.

2. Prove the converse of Wilson's theorem

1. Using Laplace Transform, solve

a" + 2y' * 5y : 50, - 150, g(3) - -4, g'(3) : tl
2. Solve the Volterra integral equation of the second kind

a(t) - Ii y(")sin(t - r)dr : t.
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