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Part A

Answer any ten questrbns.

Each questian carries 2 marks.

1 . Find the unit tangent vector of the curve r(t) : (t sint * cost) i + (t cost - sint) j.

2. Define gradient vector of a function defined on a plane region.

3. Find the gradient of f (n,A, z) : 12 + y2 * z2at (1, 1, 1).

4. Test whether the vector field F - gzi * nzj * nyk is conservative.

5. Define the curl of a vector field in space"

6. Find the divergence of the vector field F : *3'i + y3 j + zzk

7. Define a parabola. Also define its focus and directrix.

8. Find the equation of the ellipse with foci (+1, 0) and b : lE.
9. Find the eccentricity of the ellipse 2r2 + Az : 4.

10. Find the number of subgroups of Z 7 under addition modulo 7.
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11. ls the function /(r) : n2 is a permutation on .R. Justify?.

12. Give non trivial homomorphism from ( Z, + >lo < 32, + >

{1Ax2=2A)

Part B

Answer any six quesliolls.

Each question carries 5 marks.

13. Thepositionvectorof aparticleinspaceattimetisr(t): (3t+ 1) i + \/gt j+t2 k,

Find the particles velocity, acceleration and speed of the particle. Also find the angle

between velocity acceleration vectors at t : 0.

14. Find the equation of tangent to curve n2 + Az :2 althe point {"D, t/r)
15. Findthe line integralot f(*,A,2): fr +y * zoverthestraightlinesegmentfrom

(1,2,3) to (0, -1, 1).

16. lntegrate g(n,A,z): r *A * zoverthe portion of the plane 2r *2y * z:2lhat
Iies in the first octant.

17. lntegrate g(n,A,z) : roverthe paraboliccylinder A : 12, 0 ( r 1 2, 0 ( z ( 3.

18. Express the equation of the curve 12 + A2 + 6y : 0 in polar co-ordinates.

19. Find the vertices, focii, length of the semimajor axis and the length of the semiminor axis

of the hyperbola 9A' - n2 : L

20, LetSbethesetof all real numbersexcept-1 and"given bya * b: a +b+ab. Show

that,Sisagroupundertheoperation*.Alsofindasolutionoftheequation2*rx3:7
in the group ( S, * ).

21 Find allthe elements in the cyclic subgroup of GL(2,-E) generated by

[ 0 -1.]
L-r o I

(6x5=30)

Part C

Answer any two guesflons.

Each question caries 15 marks.

22. (a) Show that curvature of a circle of radius a is j.
^,

(b) Find the directions in which f (*,il : + * f, increases most rapidty and

decreases most rapidly at the point (1, 1).
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23. Verify Stoke'sTheorem for F = ri* z2j +y2&*here S is the plane r + A + z : I
Iying in the first octant"

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

*2-y2*4r-6y--6.
(b) Find the polar equation of the curve (*' + A\' - 2ar(r2 + y') - a2 y2 : A.

25. (a) Let G is a group with identity e and of even order, show that there is an element

a, € Gsuch that a * eand a : a-|.
(b) Let H and K be two subgroup of a group G. Show thatl/ ll -I{ is a subgroup of G

(2x 15=30)


