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(b) Let T : C -+ Mr,rbe given by

a+b
a+b+c

a+b+cl
a-r-rt l. Find a basis of R(T). Is T surjective ? [1
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1. (c) (i) Evaluate [T)'-,(x+o)
(ii)Ifz=(x+Y) +
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tr: (d) For the function

f (x,v)= , (x,y)* (o,o)

, (x,y)=(o,o)

Examine the continuity and differentiability.
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(a) (i) Suppose that {v,, v, v.,......vJ is a set of vectors.
isa dependen t set.

*:"" that {v, - y2t y2 - ysr
v. - v4r ..... vn - vr) linearly

(li) Suppose that {v1, v2, v3, vJ is a set in C3s. Prove that {v,,
vrt vrr vr* v, + v3, vr * ur* vs + vJis alinearlyindependent set.

(iii) Find a basis for the subspace W of Ca.
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2. (b) Bl, using Lagrange's multipliers method find the mocimum value of the function
fi^. y, zl = x a 2y + 3z on the curve of of theplanex-y+z= 1and

.=rr cylinder x2 + y2 = L
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I

(c) (i) The plane x- 2y * 3z = O is.rotated through a right angle about its line of
intersection with the plane 2x + 3y - 4z - 5 = O. Find the equation of the plane
in its new position.

(ii) A variable plane is parallel to the glven plane (x/al + (V/b) + (zlcl = O and meets
the ares in A, B, C respectivet5r. Prove that the circle ABC lies qr the curye
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(ii) Find th galues of l, for which the equations
(f - 1)1+ (31.+ l)y+ ?,),2=O

9";,';,f i},-il'#1:f,,l1,='
are consistent, and firid the ratios of x : y : z when l. has the smallest of these
values. what happens when l, has the greater of these values. [s+1g=lg]
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t

4. (4 (i) Define T : C2 to C2 by T((zp zrll : (izr, $ I ilzr- zLl.l,et C2 have the basis S =

{(i,0), (0, 1)}. Calculate Mr.
(ii) If A is a non-singular matrix, then show that

adj adjA= lAl"-'A.
(iiilUsing Cayley-Hamilton theorem, fl'nd A8, if A =l:

1*

2
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4. (b) (i) Let z=f(tl, r=Y. Showthat x'$ =v'*,.-r-r,ry-dxdy

@ Evaluaie JJJz 
axaraz over the volume enclosed between the cone * + f ='*

and the * + y2 * 22 = 1 on positive side of l<Y- [161
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4. (c) CP cQ are any two
z = c, CP', CQ' are the conjugate dia:rreters of the ellipse

/ + bJ= 1,
+

161

+l

z=Tdrawn in the same directions as CP and CQ, Prove that the
(2* la2l + (2y'lb') - (z'lc'l = 1 is generated by either PQ' or P' Q'.
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/

5, {h) Serlve (px2 + y2) (px + y) = (p + 1)2 by reducing it to Clairaut's form and find its
singular solution.
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(c) Two equal rods, AB and AC, each of length 2b. are freelv iointed at A and rest on
that if 20 be the angle between them
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I

(e) Veriff Green's theorem in the plane for

$.[(*' - ay' )ax + (+v -o*y]dy],

where C is the boundary of the region defined by
y=Ji, y=xz .
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IItf,S"
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(i) Find the curvature I(, and the torsion r for the space curye x = t - t3f 3,y = t2,

,= 1+ t3f 3.

A = 5t2 r + tJ-tlkand B = sin tt-costJ, find $to, a),fr(ax B)and $tn, e)
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(a) Solve (*DP - xD + l)y = (log x sin log x + ll/x. [151
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7.

0 = anc2 +bf + cz2 at (1, 1, 2) has a ma:rimum magnittrde 4 in the
parallel to y-axis.

(ii) Find the angleberween the surfacesx2 + y2 + zz = 9. and z=x2 ty'- 3 atthe
point (2, -1,2l'.

(iii) Evaluat"flr(V" r).ndS, where

F = (x, + y - 4l I + 3xyJ + l2>u, + z2lkand S is the surface of the paraboloid z
= 4 - (yJ + y2) above the xy-plane. l4+4+L2=2Ol

Jxr\^t^P-

( )
OQJ

;! oot t

ij tk>Y 
I

il,i + \cF

cn al,l ,') V

,loq *Dt
I

lat

b/
+

- O ?t*o

)

lL+q

v4' ,

,P,^rN

P'r'J

^j0a)

"U

Vf, g t2?' r

(i') v '-fzil --P 
4

t; $try lc 1ba

C=o

Lr; -+\; *wt

l"

Iiu n- ?--4'a?' -f ' 'tS
l/ ii

,)i?J1L

6=7t0 ----o )

uet

{frv

€

t Qu - > t +'4ll
Q,

')/(

0/ P?,
v{.

+?,1J 
- ,i

0"
1

-F'->JLru
I

€

T

L

l 3(. u
I oo,l

L1
IIEAD OFFICE:2,!, Old RrJlnd.. Nrgrr ltll*rl, O.lhl-8o. Ph.gttollt825,0ll{!1829987.
BRANcll OFFICE: lot-!o0, Iop Floor,Mulh.dx Tow, irukhodx Nrgrn Orlhl't. '

REGIOIIALOfFICE:l-10-l3r,lhdFl@r,RomNo.202RK'sX.rch.mlAls$PPhlnArhott'LgrrHyd.nhd-2u;:iblhNo:ogt523!t1152,004526!t152
rru.lm4mrirr.im ll Emll: lmt4mthteem[.com p.T.O.

q= C4

-

I
I
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8. c) Veriff Stokes theorem for F = xzl- + Sis
by x = O, y = O, z = O, 2x + y + )s, =
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