






































(i)

- (a)

(b) 2n
(c) n?

(d) n2#+1

In the group of non-zero rational numbers under

_ g iy ab
the binary operation » given by a*b = 5 the -

inverse of 4 is :

1
(a) 4
A
(b) >
(c) 2
d 1
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(c)
(d)

permutatio

the

of
)is:

The inverse
2 3 4 5
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(v)
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If AB=0 and BA = () fortwo matricesAand B

then :

(a)

(b)

A#0B=0°

A=0,B=0
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If A be a non-singular matrix of order n, thep

(vi)
|adjAl =
@ A
b A"
) IAI
d A"
AR ATH n BT F GHTNA IR T, T
|adjA| = Bl |
(@) A"
(b) IAI™
(c) IA]"
@ 1Al

' (vfi) Series i(ﬂ_}l), p>0:
: n=l 3 .
(a) s divergent forp=2
., (b)  isdivergentfor p>2
(c) s conver'geht fof p=22
(d) s cor'lvergvent forp>2 |
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@ p22 3 o s e
b p>2 B R wwEd ®
) p22 3 fou amRa @
(@) p>2 % R R

(vii)  Onthe interval [-1, 1], f(x) is such that f'(x) =0

for the function f(x) = x2 + | x | + 2. The values of

x are :
1.1
@ 53
T
(b) 35
1
© 373
g 2L
(d) 373
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(o =x+x|+2 & L(x)=0 Bl X%

g
1 1
- (a) ’2"_’2‘
I 1
B 373
1 1
© 373
2 1
@ 373

(ix)  The eccentricity of the hyperbola 16x2 - 9y2 =576

is :

(a) 2
s
.(.) 5
3
(c) 3
a2
-(d) s
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(x)
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TR 16x2 - Oy2 = 576 T Tl © -

@ 2
3
(b) 2
>
(c) 3
a2
(d) 5
. X+3 y-1 z-5
If two lines = = and

3 1 5

x+l y-k z-5

1 > 5 are co-planar, then value
of kis : |
(@ 1
(by 2°
(c) 3
(d) 4
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(@ 1
(b) 2
() 3
d 4
Section-A

(Trvs-%)
In a class of 25 students, 12 have taken
Mathematics, 8 have taken Mathematics but not
Biology. Find the number of Students who have
taken Mathematics and Biology and those who

have taken.Biology but not Mathematics.

Renfiat < @ &, 12 X o foren &, 89 M
Rrar &, 3R il 7 o ¥ oA R
% de P Rree w qur shafer o
% qur I R Shafie Ry & ARt T
8 forar &
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(b)/ - Prove that

g fifema .

(i)

(ii)

A countable union of sets is countable
T H T TG S O S

Any infinite subset of a countable set is’
countable

Prove the following: -

R 31 Ry SR -

N0

If R, and R, are equivalence relations in
a set A, then R;NR, is also an

~ equivalence relation.

s "-zri%:‘ R, TN R, &= A Y g wary

(1)

.~ 1404-1/1800

% & R,NR, & & genm aea B

_Let f : X — Y be afunction. If relation R

inXgivenby R ={(a, b) : f(a) = f(b)}, then
R is.an equivalence relation.

CHy o - [PTO]



(b)
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e AR B X oY T WE g
g X & R={(a, b): f(a) = f(b)} T ey
e g R S 8, T R O e
T B
If 4 > 2 be collection of all even permutations of
1,2, ..., n} then prove that it forms a sub-group

n
oforder —2-.ofthe symmetric group S,,.
R n>2 FRTA, 2 ......n) D TH TI FAER
F B ¥, 09 G FiI % I8 T T8 S,

m%ﬂ%wwwm%u

Section - B
(Trvs-w)
(i) Show that the product of two unitary

matrices is a unitary matrix.
RREgd & < ThieTs STegel B T T
THAD e Bl 31

(ii) Prove that inverse of an orthogonal matrix

is orthogonal.

Rre #ifvg @ & TR o o
Yok B B ol
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(b)

Find rank of the following matrix :

W= ot 1 e FrART -
2 3 -1

W oo 1 - —2 -4
3 ] 3 -2
63 0 7]

Determine graphically the maximum and

minimum values of objective function

Z=3x + Qy

Subject to the constraints:  x + 3y <60

X+y >10
X<y
X >0y>0
A B R SR G 2 = 3x + oy F
AR AR T A Pt erakiet & ot
GEAGIEE X+ 3y <60
X+y >10
X<Y
X >20,y>0
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(b)

6. (a)
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Using the Simplex method, ,maximize the
objective function 7= 12x, +6X; +4X;

$ . Aw ) LA _<—6
Subject to constraints: 4x, +2X; +X;3 0

2, +3X, +3X3 =50

X, +3X, +X3 $45

x1 _>_ Or xz Zovxa 20

Prrgdag  faftr &I 93_9F BA
z=12x, 46X, +4x; oy A

sEdgt & oria e ¢
4x, +2x, +X3 <60
2x; +3x, +3x3 <50
X| +3X, +X3 <45
X 20,%x,>0,x3>0
Section - C
(gvs-)

Prove that every convergent sequence is

bounded but converse is not true.

e 01 s 5% TR gt s 2R

% R 30 e o T B
(14 )



(b)

(b)

| 1404-1/1800 :

Te |
st the convergence of the series

00 n—1

n=| Il3 +1

n
X" x>0.

o0 n_l ]
Mg EITL x>0 ARErd e A S
ﬂﬁﬁrm{}

Simplify :

T FfT -

0 1+
i) (=3 +3i)

Prove the followin‘g :

Rt & R BT
(i) cosh(x +y) =coshxcoshy +
sinh xsinhy |

i)  sinh(x—y)=sinhx.coshy—
coshx.sinhy

(15) ~ [PTO]
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o that the
ine the constants a and b 8

(a) Determ e avoryuhon

tin
function f defined below is con

2x+1, if x=1

' <3
f(x)= ax2+b, if 1<X
5x+2a, if x=3

eﬁﬁaaﬂtb%wﬁwﬁqmﬁ;:ﬂ%m
% f &Y T8 §0d ® ¢ :

(2x+], gf x<]
) ={ax?+h, g 1<x <3
5x+2a, gf x>3

Draw the graph of the function y = | X-1] + |x -2| in
the interval [0, 3] and discuss the differentiability
of the function in this interval.

ST (0, 3] & HH y = | xe1] + x 2] 7 ST

e &R 30 i § werey T
= g - ,

(16 )
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0. (a)

(b)
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Section - D
(Evs-q)

Find the equation of hyperbola if (i) foci are
(0,£12) and length of latus rectum is 36, (ii) foci

J11

are (0,%3) and vertices are (O’i—?:—].
FRRETE & gl e 3R ()
0,412) &R i o & =S 36 &,

11
(i) TR (0,3) | ¥ X i (O’i—\g‘:)

W &

Find the equation of the circle which passes
through the point (2, -2) and centre of the circle

x2 + y2 - 6x - 8y =11 and whose centre lies on the

linex+y=2.

ﬁ%’(Z,—Z) @Igﬁx2+yz—6x-éy=11%%¥
J 9K T 99 ST A B FHE T BT
R &= W& x+y=2 W Rad B
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10. (a)

(b)
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ines
Find the angle between pair of lin€

x_I:-'-—-—-“'-‘—-“ and

it S

3
I
|

-1 8

Find the equation of the plane through the points
(1,0,-1)and (3, 2, 2) and parallel to the line
x-1 y-1_z-2

1 -2 3
frgatt (1,0, -1) 8% (3,2, 2) | G W I

x-1 y-1_ z-2
I -2 3

& TR 99






