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Candidales are required lo give their answers in
their own words as far as practicable.

The questions are of equal value.

Answer eight questions in all, selecting at least
one question from each Group.

Group-A
Prove that the following :
a) (AUB)'=A"nB’
AcBandCcD=AxCcBxD

2. State and prove fundamental theorem on

equivalence relation.

3. (a) Do the set | of all integers with the binary

operation » defined byaxb=a+b-ab
forma group ?

(b) Show that the four fourth roots of unity namely

1, =1, i, — i form a group with respect to
multiplication.
(Tumover)
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y(a) Find the adjoint of the matrixA= {1 2 3|.
3 1 1]

1 1 -1

)p)/ﬁndtherankafthematrixh= 2 -3 4|

3 -2 3]

cs
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4. (@) Showthatevery field inan integral domain.

+"(b) Provethatthe set of integers | is an integral
domain with respect to addition and

multiplication. Is it also a field ?

5. @ Define transpose of a matrix and show that
{AB)’=B: A’. . '
(b) Show that any square matrix can be
expressed uniquely as the sum -of a
symmetric and skew symmetric matrix.

7. (a) Show that the necessary and sufficient

conditions for a non-empty subset W of a

vector space V(F) to be a subspace of V
are :

() aeW,peW=a-Bew
(i) aeF,aeW=aqeW

(b) IfV(F)be a vector space and 0 be the zerg
vector of V than show that :

().a-0=0vaeF
(i) a*(-a}=—(aa}VaEF,VdEV
OD-28/3 (2)
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= . @/ State and prove Raabe’s test.
s * ' :o\ J
)f (a) Showthata function fthatis continuous over
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8. (a) Definelimitofa sequence and show thafthe perpendicularto the line joining their centres.

limit of a sequence is unique.
nIb¥" Show that every convergent sequence is @
Cauchy sequence,

13. Show that the general equation of the T'T?m_nd
degree ax’ + 2hxy + by? + 2gx + 2fy + €= 0

. (a) Showth . 1. . represents a conic.
atthe series ¥ — is:
.' "2 nP | : 14. Find the equation of the tangent to the parabola
() Convergentifp>1 . = 4ax ata pointon t

(i) Divergentifp<1
(b) Test the convergence of the series

nzz‘,T(\/n“ +1- Jn‘ - 1)

15. (a) Findthe equation ofthe plane in normal form.
(b) Find the equation of the plane which passes
through the point (2, - 3, 4) and is parallel to

the plane 2x-5y-7z=6. :

5,_% (8Y” Find the conditions that the line

Xx-a _y-p_z-y
¢! m n

’i- -

aclosed interval [a, b} is bounded there.
(b) Showthat:

f{x)=xcos;,x¢0

may lie inthe planeax + by +cz+d =0.
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=0 x=0 o : (b) Aind the shortest distance between the lines

+

is continuous but not differentiable at x = 0. x-1_y-2.2-3

_ and lines - 2 3 2 and
Group-C X-2 y-4 z-5 '
12. (a) Find anecessaryand sufficient condition for 3 4 5 °
"~ thecircles: ' _ %

x2+yz+291x+2f1y+c1=0

andXz+y2+292)(+2f2y+c2=0tgcuteach '
other orthogonally. . OD-29/3(11,000)  (4) UG()—M (SubiGen) New -
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.Group-B . T - how that the radical axis of two circles IS
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