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Q. 1. (a)  Write the powver set of tl tA=11.2.3 4} and determine 1ts
cardinality

(b) Let R denote the set of ¢ .al numbers. Consider the function
fF:-R—>R definedas f(x) =~ x” forall xekR.

Prove that { is neither onc-to-one nor onto. 3)

(c)-:LetA={2,3,7,8},B={13,5]} and C={3, 5/9:.11}. Verify

(d) Let R denote the relation N={1, 2, 3s. Sywhere

R = {(x,y):x+3y=12}. Wrilz R as'd sct.of ordered pairs. Compute

RoR. (3)

_?I :_‘... r Y

(e) &Show that: | 2] = § % i dy J dx =1. 3)
X 3 st

0

)  The locus of points commiciitoas shere and a plane 1S @ «......... : (1)
; . [ .

3

(¢) Find the equation of the liie through the point (1,2,3) parallel to
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Q.2 (a)
(b)

©

Q. 3@ (a)

(b)

Q. 4. (a)

- (b)

SECTION-A

_Considc_r the set S = {1, 2, 3}. Write all partitions of S. 3)

Let A = {1, 2, 3,4} and B denote the class of all those subsets of
A which contain 2 and two other elements of A. Determine B. (3.5) -

Let N={1, 2, 3, ...} denote the set of all positive integers. For each
positive integer n e N, let
Dn:[n, 20 3n; 2]

_denote the set of all positive multiples of n. If D, P Dw=D_

and D3 U Dl,1 =D , find x and y. (6)
“ Y

‘Given the relation R on A = {1, 2, 3} where R={(1,2), (2,3), (3,3)}.

Compute the transitive closure of R. | . : - (6.5)

Show that the relation R = {@.19¢1.2), (2,1), (3.3),(2,.2)} is an
equivalence relation on the set A = {1, 2, 3}. Determine the
R-equivalence classes. - (6)

SECTION - B

Let N denote the set of all positive integers and a €N, be N. Let
a/b mean “a divides b” in the sense that there exists a positive
integer ¢ such that b = ac.'Prove that * | ” is a partial order on N. Let
A={1,2,3,4,6,8,9,12,1824}. Draw the Hasse diagram with respect
to the partial order “ | ”. Find any two chains in A. - (6.5)

Let L=(L, A, v) be a lattice under the binary operations meet (A)
and join (v). Prove that !
(1) anb=aifandonlyif gvb=>b
(i1) . the relation < definedonL as a<b if anb=a @
is a partial order on L. : (6)
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Q. 5. (a)
(b)
Q. 6. (a)
(b) .
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Consider ! ordered set ith the Hasse diarram (edges slanting

upwards) 1

- Find all m iimal and m2+ mal elements of A. Does A have a first

element as 2 last eleme:

Let | (A) denote the col-ction of all linear!y ordered subsets of
A with two or more elem:uts. Order | (A) by set inclusion. Draw
the Hasse diagram of | (). :

Let P be a partially orderd set in which inf(a,b) and sup(a,b)
exist for all a, bin P. Let 2 Ab =inf(a,b) and a v b = (sup (a,b).
Prove that (P, A, v) is a laltice.

SECTION-C

N/, 3)
If u=tan' {x'{ i ;“J 1ow that
(i) X§L 25 ya—UI— sin” u
: Jx ~ oy
; ’u . 59%u 2
(i1) +2)cya | oyt (1-4 s~ u)sin2u
: 0x? Xo dy

Find the cquations of th» spheres which pass through the circle
5 2
x2+y“ 4+2°-2x+2y+4z2-3=0,2x+y+z=4 and touch the

plane 3x +4y=14.

3"

!

(6.5)

(6)

(6.5)
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Q. 7. (a) Find the equation of the cylinder whose generators are parallel to
the line

X

%33
= : ' (6.5)

and whose guiding curve is the ellipse x~ + 2):2 =1,

(b) Examine f(x,y)= X3 + }:3 —3xy for maximum and minimum

values. : (6)

SECTION-D
Q. 8. (a) Evaluate : ”\/xy - y2 dxdy where S denotes the triangle with

yertices (0,0), (1€ hend (1.1). (6.5)

(b) Evaluate : J_U (x+y+z)dxdydz where

A
A={(x,Y,2):0sx<£1,1€y<2,2<2<3}. 6)
[ . g_n
; F0) =2
Q. 9. (a) Evaluate : J { J r2dr } de (6.5)
_ 8=0 r=a(1-cos0) - : ‘ :
: 2t m/4 a :
(b) Evaluate: [ d¢ [ sin0d0 [r’dr. (6)
0 0 i)
L X X 2
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