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MATHEMATICS - I
Time : Three Hours _ Full Marks : 100

The figures in the margin indicate full marks
Answer ). No. 9 and any six questions from Q. Nos. 1 -8,

1. Let A, B, C be three subsets of a set X.

(a} Show that AA(BAC) = (AAB)AC. 8

{b) If AAC = BAC, then prove that 4 = B. 8

2. (a) E8=(1237)(14586) € Sy, write 7% in disjoint cycle notation. 8
(b) Let 5=1{1357986){2410) € S;¢. What is the smallest positive integer n for which

i ap ﬁ-—ﬁ? 8

3. (a) Define a countable set. Let X and Y be non-empty sets and f : X — Y be a surjective
map. If X is countable, then prove that Y is also countable. -8

(b) Define the cardinal number of a set. Prove that the set of all real functions defined on

~ the closed unit interval has cardinal number 2°. 8
4. {(a) Prove logically that, “If p implies ¢ and ¢ implies 7, then p implies r.” 8
(b} Determine the validity of the argument: g — ~g, r — ¢, E p. 8

5. (a) Show that A x (B x §) = B(A-C) — C(A. B). Hence prove that Ax(BxC)+Bx
(CxA)+Cx(AxB)=0. 8

(b) Show that the straight lines whose direction cosines are given by al + dm + cn = 0
and fmn + gnl + him = 0 are perpendicular if j; £ % = { and they are paralle] if

Vaf + e1v/bg + eaVeh = 0, where ey, e5 € {1, —1}. 8

6. {(a) A variable plane makes intercepts on the co-ordinate axes, the sum of whose squares is
constant and equal to k2. Show that the locus of the foot of perpendicular from the
origin to the plane is (z7 + 7;15 + BNE? 9t + ) =k 8
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(b} Find the equation of the straight line z - 2y 4+ 3z = 4, 22 — 3y + 42 = 5 in symmetrical

form and find its direction cosines. 8

7. (a) Show that the shortest distance between the lines y = az+b, z = ex+ B and y = a'z+V,
r=az+ 8 is

(v — )b -b)— (B - af)a—a)

{02a(a — /)2 + (0 — )2 + (oo — a'ol)2}s

8

(b) Find the volume of tetrahedron in terms of co-ordinates of the vertices. Hence find the

volume if one vertex is at the origin. 8

8. (a) Prove that the equation to a sphere circumscribing the tetrahedron whose faces are
e
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(b) Find the equation of a right circular cone whose vertex is at the point {@,3,7), the
43

semi-vertical angle is § and the axis is 272 = g%g = £2. Using this find the equation
of the cone, whose vertex is at the origin and base is the circle z = a, y* + 22 = b%. 8

9. Let § = {n € N | n divides 144}. Definc a latlice. Define a partial order € on § such that
{8, <) is a lattice. 4



