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Time : 3 hours
Full Marks : 100
Pass Marks : 33

Candidates are required to give their answers in
their own words as far as practicable.

The questions aré of equal value.

Answer eight quesﬁons selecting at
least one from each Group.

Group -A
1,~{a) Forthree sets X, Y and Z, prove that :
(i) XxX=YxYimpliesX=Y
(i) XxY=XxZandX#¢impliesY=Z
(b)~ State and prove the fundamental theorem of
equivalence relations. -
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2. Define countable sets and denumerable sets.
Prove that the set Q of all rational numbers is

denumerable but the R of all real numbers is

uncountable.
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3. (a) Define agroup and showthat sf Gisagroup,
a,be Gthen(ab) =b” a

(b) Provethatthe cube roots qf umty form a group
under muitiplication operation.

%a} Introduce the concepts of a ring and an
integral domain. Give ar exarnple of a ring
which is not an integral demain.
(b) State and prove the following property is an
"integral domain D :
a.b=a.canda#0impizab=c,ab,ceD

—

T'F o Define transpose A’ of 4 square matnx A.
Z Prove that (AB)’ = B'A’, where A and B are
= \ square matrices of the saine ordern x n.

5 0 1 2]

3 {b) A=)t 2 3 , obtain adjoint of A.

> 13 1 1]
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€. (a) Find the rank of (he matrix

[a® b? ¢?
a, h, ¢ beiny real numbers. '
(b) Define an orthegonal matrix and prove that

tha iranspose of an orthogonal matrix i is
crthocaonal.

-

7. Provethatintersection of any twe subspaces of a
vector space is a subspace.
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Group - B
8. (aj) State and Prove Cauchy's general principle
of cunvergence cf sequencs in set K of all
real numbers.
(b) Provethat r!il xn=_ 0,vhenjx)<1endnis
a positive integer,

9. (2) Shovithat Zz ;; is convergentifp > 1 and
n=

diveigent if p<1.

{b)_' Test the convergence of the series Z Un

: n=i
Jn+1-+n ]
n . '

' -whe_re' u = =123,........

0. () State and prove Cauchy’s root test for the
" convergence of an infinite series of real numbers.
(b) Testthe convergence of the series, whose néh

4\
term is (1+—] ,n=123,.....
, N

1. (a) Provethat a fundionfoontinuous cver aclossd
. and boundedinterval fa. b}, is bounded on {a, bl.
(b) i a reafﬂ*alﬂ_ed function f is defined by

1
— by " — _.T_I.G‘
f(x}_xzsm " ,when x ‘
= O,WhEnX:U

then prove that fis differentiable at each point

xinR.
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Group ~C I :
12. (a) Obtain a condition for two circles to intersect
orthogonally.

(b) Find the equation of a circle which passes
through the origin and cuts the circles.
2 +y2 -8y +12=0and X+ Yy —4x -
6y — 3 = 0 orthogonally.

13. Define an ellipse and obtain the standard
equation of an ellipse in cartesian form.

14. Obtain the conditions that the general equation’
of second degree in x and y represents an
ellipse and a hyperbola respectively.

15 (a) Find t'he equation df'alplane in normal-form.
‘(b) Find the condition that the line
x~a=y-ﬁ=z—y
I m n
4 by+cz+d=0.

may lie in the plane ax

16. Show that the foflov'.'ing two lines intersect

x-9 y-1 z-18 x-5_y-11_z+6
3 5 -7 ' 13 5 3

*,

*
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