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NOTATIONS USED

I The set of all real numbers
Z: The set of all integers

IMPORTANT NOTE FOR CANDIDATES

Objective Part:

in the Answer Table for Objective Questions provided on page 7 only.

Subijective Part:
Attempt ALL subjective questions (Questions 16-29). Each of thes estigns ca@s fifteen

marks. T~
NS
2n+1+3n+1 O
lim ————— equals
Lo S e 0 Q
(A) 3
B) 2
< 1
(D) 0

2. Let f(x)=(x-2)"(x+5)*. Then

(A) f doesnothave a
(B) f hasaminimuma
(C) f has a maximum at 2

(D) f has neither a mipi aximum At 2
3 Let f(x,y)=)X*y tan +Yy— equals
(A) 2f
(B) 3f
(C) 5f
(D) 7f1

be the~gew of 1l irrational numbers. The interior and the closure of G are
b , respectively. Then



5 Let f(x)= I e " dt. Then f'(r/4) equals

sin X

@A) /e
B) —2/e
© e
D) —1/e

6.  Let C be the circle x> +y* =1 taken in the anti-clockwise sense. T}
integral

I [(ny3 +y)dx+(3x°y> +2x)dy}

equals %@
A 1

B) #/2
©
(D) 0

—
(A) orthogonal to OP

(B)
©
(D)

normal to the level surface of

8. Let T:2 3 5 13 bedefinedh
T(X, X5, X3)

If N(T) and @) dendte 1 spdce and the range space of T respectively, then

(A) dimN(T)=
(B) dimR(T
©) R()

(D) N(T)c

S




10.

11.

12.

13.

If (¢, +c,Inx)/x isthe general solution of the differential equation

2
2d_2/+kxﬂ+y:0, x>0,
dx dx

then k equals

A) 3

B) -3

< 2

D) -1

If A and B are 3x3 real matrices such that rank(AB)=1,then, rank(BA) cannot be

A) 0 &

(B) 1
) 2
D) 3

The differential equation representing the famil circ ching y-axis at the origin
1s
(A) linear and of first order @

X

(B) linear and of second order
(C) nonlinear and of first order
(D) nonlinear and of second order

Let G be a group of order 7 and @4 Q . Then ¢ is
(A) not one — one
(B) not onto
(C) not a homomorphism
QN m

(D)




15, Let f (x)=nsin’"" x cosx. Then the value of

/2 /2

%l_r)lg‘[ f.(x)dx — I(%l_r)l; fn(x))dx
0 0

is

(A) 1/2
B) 0

©) -1/2
D) -

16. (a) Test the convergence of the series

nz_“l n!3n Q ©)
(b) Show that

In(1 < In2 - —
n(1+cosx) n n O
for 0<x<7z/2. )

17. Find the critical points of the function

f(X,y)=x3+y2-12x-6y+4(

(15)
ounded by the lines x=0, y =1 and the
(6)
the surface z=1-x2 —y2 and below
)
is represetted in the form z=y2, 0<x<1, 0<y<1. (15)

B,]y =3X and Yy =5X in the first quadrant. (15)

e the eigenvectors of A corresponding to the eigenvalues 1 and 3

rove that U+V is not an eigenvector of A (6)
(b) and B be real matrices such that the sum of each row of Ais 1 and the sum of
eac of Bis 2. Then show that 2 is an eigenvalue of AB. 9)



22. Suppose W, and W, are subspaces of B4 spanned by {(1,2,3,4), (2,1,1,2)} and
{(1,0,1,0), (3,0,1,0)} respectively. Find a basis of W, W,. Also find a basjsho

W, +W, containing { (1,0,1,0), (3,0,1,0)}. Q
23. Determine yy such that the solution of the differential equation

y'—y=1-e7%, y(0)=yo

has a finite limit as X — oo.

(13)

24. Let ¢(X, Y, Z) =eXsin y. Evaluate the surface integral J.J. % do, wherd

on

face

25. Let y = f(x) be a twice continuously differ

satisfying the given conditions. (15)

fF(1)=1and f'(X)=~ f (1] x>0, %
2 X
Form the second order differential equatioy ="f (x), and obtain its solution

a
26. Let G= {( j: a,b,c,dez oroup under matrix addition and H be the
C
subgroup of G consistin e entries. Find the order of the quotient
group G/H. (15)
27. Let
. x2 0<x<
(X)=
Jx, XO x>1.
Show that f is tinuous on [0, «). (15)
, and hence prove that the series
ergent on [0, o). (15)

ring of polynomials with real coefficients under polynomial addition and
gl multiplication. Suppose

[={pe R : sum of the coefficients of p is zero}.

e that | is a maximal ideal of R. (15)
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