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Group: A

Geometry
Answer any three questions from question no. 1-5 in this group. [3 x 5 = 15 marks]
1. Reduce the equation 6x? — 5xy — 6y? + 14z + 5y + 4 = 0 to its canonical form and state the
type of the conic. 5]
2. Show that 222 + 3zy — 2y?> + 72 — y + 3 = 0 represents a pair of perpendicular straight lines.
[5]
3. Find the locus of the points of intersection of pair of perpendicular tangents to the circle

2, .2 _

r°+y* =1 5]
4. Find the equation of 910—; — % = 1 in the polar form with the left hand focus as the pole and

the positive direction of the z-axis as the positive direction of the initial line. [5]




5. Find the locus of the vertices of the right circular cones that pass through the ellipse ‘z—z + zb/_j =
1,2 =0. [5]

Group: B
Algebra
Answer any five questions from question no. 6-12. [5 x 7 = 35 marks]

6. (a) Examine whether the composition ‘o’ defined on Z x Z defined by
(a,b)o(c,d) = (a —c¢,b—d); (a,b), (c,d) € Z x Z, is (i) commutative, (ii) associative. [2]

(b) Let us consider the set H of all real 2x2 matrices { ( CCL Z ) s det ( Z 2 ) = 1}.
Prove that (H,0) is a group where ‘0’ is the matrix multiplication. 4]

(¢) Find the number of generators of the group (Zs, +). 1]

7. (a) Let G be a cyclic group of order 30 generated by a. Find the order of the cyclic subgroup
generated by a'?. 2]

(b) Does (nZ,+,.) form a ring, where ‘+’ and ‘.” are two binary compositions defined on Z?
Justify your answer. 3]

(c) Let (R,+,.) be a ring. Define b —c=0b+ (—c), b,c € R.

Prove that a.(b —¢) = a.b — a.c. 2]

8. (a) Examine whether the set { ( 8 i > ra,b,c € ]R} forms a subring of Ms(R) or not. [2]
(b) Prove that (Z7,+,.) is a finite field. 2]

(c) Find the divisors of the zero and units of the ring (Zg, +, .). 3]

9. (a) Examine if the set S is a subspace of R?®, where S = {(z,y,2) € R®*: . +y+ 2z =0}. 2]

(b) Find a basis and determine the dimension of the subspace S of the vector space Royo,

whereS:{(Z Z>€R2X2:2a+b:0}. [5]

10. (a) Extend the set S to obtain a basis of the vector space R3,
where S = {(1,1,0),(1,1,1)}. 3]

(b) Find the eigenvalues and the corresponding eigenvectors of the matrix
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11. (a) Solve the equation 2723 + 422% — 282 — 8 = 0, whose roots are in G.P. 3]

(b) If a, B, v be the roots of the equation z* + pz? + qx +r =0,
find the values of (i) 3° &, (ii) >5(5 + 5 — %) [2+2]



12.

(a) Find the maximum number of real roots of % + 2% — 72% — 2222 + 2 + 1 = 0.

(b) Solve: 2 —1 = 0.
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