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CO-ORDINATE SYSTEMS, ABSTRACT ALGEBRA AND FOURIER SERIES

AND TRANSFORMS
- (2013 Admission Onwards)

Time : 3 Hours l\.4ax. Marks:80

SECTION - I

All the first 10 questions are compulsory. Each question carries
1 mark. (10x1=10 Y671s1

1. What is the unit tangent vector to (t) = t2 i + f3j at the point when t = 2 ?

2. Findthe directional derivative off(x, y, z) = 2x2 + 3y2 +22 alP (2,1, 3) in the
drrection ol a = [1. 0. -21.

3. Find div v, where v = [3x2, zxy, -yz2).

4. What is the expression for Cartesian co-ordinates in terms o{ spherical
co-ordinates ?

5. State Keplels first law.

6. Give an example of an abelian group.

7. What are the generators of 24 with respect to addition modulo 4 ?

L Give an example ol a ring without multiplicative identity.

9. What is the fundamental period of sinx ?

10. Give an example of an even tunction.

P.T.O.
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SECTION _ II

Answer any 8 questions from among the questions 11 to 22. Each question
carries 2 marks. (8x2=16 Marks)

11. Calculate the scalartriple product 0 (VxW) of the vectors

ir.=3i+2 j-5k,V=2i+3 j 4k, W= i- j+k.

12. Frnd curl V. where i-yzi -gzxj-zk.
13. Prove that curl (grad f) = 0, where f a continuously differentiable scalar

function.

1xi Y

14. Evaluate lt I zazdYdx
00 0

15. Find the rectangular co-ordinates of the point with spherical co-ordinates
/ -*\

(P, u, d) = 1, ll,:
\ 4 b,

15. Find the polar co-ordinates of the point P whose rectangular co-ordinates are
I ^ ^ r;\\, z,-zlJJl

17. Prove that every cyclic group is abelian.

18. Prove lhal (22,. +) is asubgroupof Z.

19. Prove that (1 , -1 ), (2, 1 ) and (-3, 2) are linearly dependent in R2.

20. Prove that {1, i} is a basis for C.

2i. Ptove that product of two odd functions is even.

22. lt f is a periodic function with period 2r, write down its Fourier Series.

SECTION - III

Answer any six questions lrom the questions 23 to 31. Each question carries
4 marks. (6x4=24 Marks)

23. ll ii and V are any two vectors, then prove that it x V = - (i x D).

24. ll i , t and w are any three vectors, prove that 0 (V xw) =([ x V. fr).
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25. Leta $,y,zl=vy +y7 + zx, find div (grad e) at (x, y, z) = (0, 1,1).

26. Sketch the graph of r = cos20 in polar co-ordinates.

27. Derrve the equation for the parabola with locus (p, o) and direction x = -p .

28. ln a group G, prove that the identity and inverse elements are unique.

29. If V is a vector space over F, then prove that 0 6a= Q,6(Q= 0 and

^ (-a) ci = a (- u) = -(ao), lor all o-eF and ae V.

with period = 4.

31 . Find the half range cosine series for f(x) = x, 0 < x < r.

SECTION _ IV

Answer any 2 questions from the questions 32 to 35. Each question carries
15 marks. (2x15=t0 t1127151

32. a) lf V is any twice di{ferentiable vector lunclion, prove that div (curl v) = O. 4

b) ll U=yi+x j+xk and V=yzi+zx j+xyk,find

V. curli, u curltanda curl0. 11

33. Use a triple integral, Iind the volume of the solid within the cylinder
x2 +y2= $sn6 betweenthe planesz= 1 andx+z= 5.

34. a) Prove that a subgroup o{ a cyclic group is cyclic. 5

b) ln a finite dimensional vector space, prove that every finite set of vectors
spanning the space contains a subset which is a basis. 10

35. Find rhe Fourier series for the tunction l(-) - {I ll T.'J.',o *of(x+2r) = f(x).


