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all the first 10 questions are compulsory. They carry 1 mark each.
1, Give an example of g fing homomorphism

9. Fillin the blank : In 7/1 47, (36 =

3. Give an example of a ring.

4. Is Z _un_der addition, a subgroup of the groug.f positive real numbers under
multiplication.

5. Define exponent of a group.

6. Fillin the blanks : In 3-space,the equation x2 + z2 = 290 represents a

7. Fill in the blanks : If U and v are nonzero vectors in 3-space, and if 9 is the
angle between them, thencos6 = __

8. Find the unit vector in the direction of 71 + j + K.

9. State Kepler's Law of Periods.

e of the line in 2 space that is represented by the vector

0. Find the slop
equation 7 = (18 - 3t)i — (7 - 31)i - (10x1=10 Marks)
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among the questions 11t022.
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Answer any 8 questions from

2 marks each.
of a non abelian group. Justify your answer.

R prove that 0a = a0=0.

11. Give an example

12 If Ris a ring with zero element 0, then forany a, b €

Prove that a field has no zero divisors.
prove

13.
isa homomorphism, then

If R and S are rings and the function f:R—>S

14.
that f (—r) = —f(r) forany r in R.

15. State Chinese Remainder Theorem.

16. Find the unit vector in the same direction from the point A(2, 2) to the point

B(1,-1).

Find the volume of the parallelepiped with adjacent edges G=31+2]+k

7.
V=i+]+2kand W=1+3]+3k-
—1) and parallel to

18. Find parametric equations for the line through the point (3, —4,

the vector i + ] +K-

19. Translate the spherical coordinate equation p = 6cos ¢ into cylindrical coordinate

equation.

Find the angle between the planes x +y =1and 2x +y-2z=2.

21. Find achange of parameter t = g(t) for the semicircle 7(t) = costi + sintj, 0<t<m.

Such that the semicircle is traced counterclockwise as T increases over the interval
[0, 1].

If 7 (t) is a vector-valued function in two or three dimensional space and

| 7(t)| is constant for all t, then prove that (t)-f' (t) = O. (8216 Marks)
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: r any 6 questio
pswer 8NY S questions from the Questions 23 to 3
ol

. Verity Fermat's theorem for the elements of ZIT7Z.

1. These questions carry 4 marks

" Prove that Z/mz is a field if ang only if mis prime.

5 Ifa is any element of a finite groy

P G, then show that the order of a divides the
number of elements of G.

% Asphere S has center in the first octant and is tangent to each of the three

coordinate planes. The distance from the origin to the sphere is 3 - /3 units.
What is the equation of the sphere ?

7. 1f4, v and W are vectors in 3-space, then prove that\(/x (v + W)= (Ux V) +(UxW).

28. Show that the following lines L,;and L, are skew.
Lyix=1 +Tt,y=3+t,z=5-3t
LiiX=4-ty=62=7+2

29. Determine whether the vector-vajued function F(t)= 3t + t°] + t°K has
continuously turning tangent vector.

30. Find the unit tangent vector at a point t to the curve T = acosti + asint]
x2 2 22
1. Sketchthe ellipsoid X, Y, Z _4 (6x4=24 Marks)

a’ b ¢?

Answer any 2 questions from among the questions 32 to 35. These questions carry
15 marks each.

2. a) IfRis any commutative ring, prove that the set of n-element column vectors
for fixed n is an abelian group under addition.

b) LetG=U 10- the group of units of Z/10Z. Find the orders of elements of G and
the exponent of the group.
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33 a) Find a solution of the following simultaneous congruences ”
x = 3(mod 11),
x = 6 (mod 8),

x = —1 (mod 15)
Also find the smallest nonnegative solution.

b) State and prove Cayley's theorem.
e the direction

34 a) Find the direction cosines of v, and use them to approximat
angles to the nearest degree, where V =i + 1=k,

b) Identify the surface x2 —y + 22 = 0.

35. a) Find parametric equations of the line tangent to the graph of
F () =t2] + (2 —Int)] at the pointt = 1.

b) If G and v are vectors in 3-space, then prove that (i x V) =0 |
(2x15=30 Marks)




