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Part A

Answer any ten queslions.

Each question carries 2 marks.

Find the velocity and acceleration of the particle whose position is given by

r(t) : casZt i * \si,nt j att : 0.

Find the arc length parametrisation of the curve r{t} : cost i, * si,nt j + tte with base

point (1, 0, 0).

Define directional derivative of a function of three variables.

t,Evaluate rz + A2 ds along the curve

r(t) : 4costi'* 4sin tj+3tk for -2r 1t 12tr.

5. Write the component test for consevative vector fields"

6. Find the divergence of the vector field F : 2ci + \yi + z2kat the point (1, 0, -1)
7. Define an eliipse. Also define foci of the ellipse.

B. Define the asymptotes of a hyperabola. State the equation of the asymtotes of a standard

hyperbola.

9. Find the eccentricity of the ellipse 2r2 + A2 : 4.

10. Write an example of a group which in non commutative.
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11. Find the number of subgroups cf Z 13 undei' additicrl modulo 13.

12. Pi'ove that J(r) : * * 1is a permutation on R

(1 0x2=20)

Part B

Ansvurer any six guesfions.

E-acli questlotl carries 5 marks.

13. Find the derivative of f (r.a) : rz * rA at (1,2) in the direction of the vector

u:i*j.
14. Find the equation of tangent to curire frz + A2 : 2 althe point tt/r, 

"ry)
'15. Use Green's Theorem tc iind the counterclockwise circulation and outward flux foi the

fietd F : ("' + 4A) l+ (y2 + r) iwhere C isthe square bounded bythe lines

r: A.U: L, r:7, A: A.

16. Find the portion of the plane z - -* inside the cylinder *2 + 92 : 4.

17' 
Using stoke'sTheorem. evaluate d 

".drwhere 
F: z2'i*3rj-yskand C isthe

Jc
circleT2 * y2 :1 in the rg-plane with counterclockwise orientation looking down the

positive z-axis,

18. Express the equation of the crrve o2 + g2 + frA : 1 in polar co-ordinates.

1 9. Find the focus, equation of the axis and the directrrx of the parab ola r : 2A2

20. Let G be a group and H a finite subset of G which is closed under the induced binary

operation. Show that If is a subgroup of G.

21. Show that subgroup of a cyclic group is cyclic.

(6x5=30)

Part C

Answer any two questions

Each question carries 15 marks.

22. (a) Find the unit tangent. prrncipal normal and curvature of the curve

r{ti-Qt+3)i+ (s-t')i
(b) Find the directions in which f (*,A, z) : 13 - ry2 - z increases most rapidly and

decreases most rapidly at the point (1, 1, 0).

23. Verify Green's Theorem in the plane for F -- (S*' - Aa') i + $y - 6rd7 defined in

the region bounded by the lines z : 0,, A :0, fr * g :1.

24. (a) Find the center. foci, vertrces, directrices and asymptotes of the conic

*2-y2*4r-6a:6.



of G if and only if I{ C I{ or K
(b) Show that if a is a generator

group.
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group (J. tnen show that H U K is a subgroup

group. thena - 1 is also a gerrerator of tliat

(2x 15=30)
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