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1.

(b) LetT:C — M, , be given by

H}L::;
d

af 1
A,

é+b+c . : ..
oy ] Find a basis of R(T). Is T surjective ?

) e
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! 1/x*
1. (¢ (i) Evaluate (3:3) ,(x—0)

(i) If z = (x +y) + (x + Y)o (y/x), prove that
o’z )= (azz azz)
dCAET ©
k -
.C"‘M Y /F“ ( J)

A

o e 8
ax?  yox
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B ER (d) For the function

xz—xJ_ |
f(x,y):[ 2 y' (xy)=(0,0)

XX +y
0 , (xy)=(0,0)

Examine the contmmty and differentiability. [10]

L o ¥ #(0:°)
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. (e) If the axes are rectangular, find

S.D. between the linesy=az+b,z=ax+p

andy=a'z+b,a=a'x+f

Also deduce the condition for the lines to intersect. [10]

y o = T

A

L}
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12. (a) (i) Suppose that {v, v,, v,,......v,} is a set of vectors. Prove that v, - v, v, - v,
-' V3=V, ... V. = V}is a linearly dependent set.

(i) Suppose that {v,, v,, v,, v} is a linearly independent set in C%. Prove that v
v, + v, VvV, v, v, +v, +v, +v}is alinearly independent set.
(iii) Find a basis for the subspace W of C*.
a+b-2c
a+b-2c+d
W=
—2a+2b+4c—-d

(lb+d

y MYL/’\F 4 . 0 J;..
YAl R

"™
w\i\
N3

a,b,c,deC  [5+5+10=20]
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2.' (b) By using Lagrange’s multipliers method find the maximum value of the function
fix,y, 2) = x + 2y + 3z on the curve of intersection of the plane x -y +z = 1 and
the cylinder x2 + y2 = 1. [14]

' —f 2D
47 5 d1+1dd+3iicl)) Lt 9 z—gj"i l_@
4q- d —cby k4T D ad A i el
. g B |
_cgh’- 'de’\'fj m Angtho )
K b\j Lﬂ‘g/\/: a dﬁ,‘.d%}&?i(ldw’f\j&k!) 1 ¥

- d -
-.o\fx—lrld)jwd% 4 ?‘\( 0

%4 A =0

-~ 0
or .\&’h\-\-'xh”l’

: I | = ’1.\] ..--o'- ;.
G 1 5
Rl % 3 —-}(Vrﬁ)
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2!

(c) () The plane x — 2y + 3z = 0 is. rotated through a right angle about its line of
intersection with the plane 2x + 3y — 4z -5 = 0. Find the equation of the plane |
in its new position.

(ii) A variable plane is parallel to the given plane (x/a) + (y/b) + (z/c) = 0 and meets
the axes in A, B, C respectively. Prove that the circle ABC lies on the curve

b ¢ a c a b
—+— |+2ZX| —+— [+ —+—|=0
Yz(c b) zx(c a) xy(b a) ) ) 114
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O P - H&Bz © Ql Pl"l*x«'rB\j yz2-5=0
P_}a?, ;- Though s ofy, P1 % R
4 2 (3-\{))‘%(?’{) =

i ’)((l-—l'(2>)> _I—j(—'l’f'B)) 3 @ M@ﬂ

= |
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(a) (i) Find a basis for (S), where
1({1]{1](1]]3
S=’ 32| {1][2]]4
2/'|1[lo]]2(]1
1]|1]|1][1]]|3 3

(ii) Find th yalues of A for wh1ch the equatlons

A-1)x+ (Br+ 1)y+22&z 0

A-1)x+@r-2)y+(X+3)z=0 .

2x+ (BA+ 1)y + 3(A - Ifz 0 :

are consistent, and find the ratios of x : y : z when A has the smallest of these
- values. What happens when A has the greater of these values. [5+13=18]
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4. (a) (i) Define T: C? to C? by T((z,, 2))) = (iz,, (1 + i)z, - z,). Let C? have the basis S =
{@, 0), (0, 1)}. Calculate M,.

(i) If A is a non-singular matrix, then show that
adj adjA= |A|""%A. -

1 2
(m) Using Cayley-Hamilton theorem, find A8, if A—[z _g

_@Xi) . 4 (@, ,’L-"b>) = (LY, (!+L)2r~ =]
oy - (@ h0) =00 *(0‘20 )
e [,0) + L
L;O'\ (" > - (
T 'oj+(lf%t> (Ol')

A
1 ’(T(i‘)\%': IL-(M"’) g -t(o‘)

$airty R EER Yo TR T
sfles o XJ/;N‘T/“//M;/

18]
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4. (b) () Letz=1(0), 1= Show that ¥ Z=y* =
xy ox %

- and the sphere x? + y? + z?=1lon positiv? side of xy-plane,

- -
L

L e ;
i — . [ g v,

(0 ¢ 2araad

Evaluate _[”z dxdydz over the volume enclosed between the cone x? + y"" =2|

[16]
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4. (c) CP, CQ are any two conjugate semi-diametrs of the ellipse (x?/a? + (y2/b? = 1,
z =c, CP, CQ are the conjugate diameters of the ellipse (x?/a% + (y/b?% = 1, |
Z = —c drawn in the same directions as CP and CQ, Prove that the hyperboloid
(2x2/a?) + (2y°/b?) - (22/c?) = 1 is generated by either PQ"or P’ Q. —  [16]

¢ 1= ,‘Lp LT P;(owsé’, psm 61
“&/;*b” g § = (’Cc s boos® ) 2
bs;n@; ”()

; _ o Y
N T o il . (O'(/Qg J
‘x < "} 2, .J i o ~C
Z;ﬂ//z; i (’awo p )
" \ 2-C Ay
P

. i. _ /loslhg_-
Jor P g oaesB Vo T2

a &pso + Qm-o) - b(;.}\.ﬁ‘f WW)

1

(o3 0 + 10230 45 ),
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SECTION - B
5. (a) () Solve: X cos (v/x) y dx + x dy) = y sin (y/x) (xdy-ydx)

(ii) Solve y(x?y? + 2) dx + x (2 — 2x%?) dy = [10]
Mﬂ” d(ry) - :L)P’“‘” )[( “"“D ]
oy Cg(wa) W(‘ﬁ 'Q dC\j )

r\f_‘_“‘\

2t

) 10 ) 2wl

: W@?W M”"”“ ”?m
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\ 5:‘ [h) Solve (px? + y?) (px + y) = (p + 1)? by reducing it to Clairaut’s form and find its
singular solution. o [10]

dur:')l'f‘ )‘Ei__i_f__,; M;‘
wv;wmr}l 4\ P

-—

-
-
| ——
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| 5..' (c) Two equal rods, AB and AC, each of length 2b, are freely jointed at A and rest on
ow that if 20 be the angle between them

"270f50

a smooth vertical ci
then b sin® 0 = a cos 0.

A.

[10]

b
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; 5 (e) Verify Green’s theorem in the plane for -4 \F‘ &(’ )

5 [
(j)c [(sz -8y? )dx +(4y - 6xy)dy] , p) : -
where C is the boundary of the region defined by
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(

(@ () Evaluate L'e* >/ (s + 473

: 3
i e Lf {Q ’ %
6w

(ii) By using Laplace transform solve (D? + m?) x = a sin nt, t > 0 where x, Dx equal
tox,and x,, whent=0,n #m. [5+13=18]

)

J T e R k)
e i i 3 % g > “LAN\ - g ’ .
/ T < : Iy |
AE ¢ T | R - ) M.{ ~4\nN
. s 4 A [ §! iy T
7 CosmA 42X aw ) e e
- Q . . m ) —n = M . :
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’ 6. (c\ (i) Find the curvature K, and the torsion t for the space curve x =t -t3/3, y = t?

4 z=t+1t3/3. !
(ii)Nf A = 5t21 + tj - t* k and B = sin ti - cos tj, find di(Ax B), —(Ax B) and —(Ax A) i

i 8 69)” Ll 4 ‘C*t) e

) U)mﬂ“ﬁ(’“)
ax _ "
| #Lj’%”*

'}. 1)

d'x —t. % % .
% o] ~|
A)( (,..tL fz/l. '\fk't

- L}IY ‘Z/ i b
e 4 ok
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|7. (a) Solve (x2D?-xD + 1)y = (log x sin log x + 1)/x. [18]

1t . by Bl et

%LDL'Z (ot 1), % ol T dip

35 0f 50
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= 4 fa‘L—a snE 2 o 3 .
MR (0> 604120 =D [(pi-)
Q. .6int
7. (30449 (¥ — —— °°
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o + Lo SE) PR . ST
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Lt gos D ot
: & ( '55110; * \v( ‘

7. (b) A particle starts from rest at the cusp of a smooth cycloid whose axis is vertical
and vertex downwards. Prove that when it has fallen through half the distance
measured along the arc to the vertex, two-thirds of the time of descent will have
elapsed. ' : - [17

Tha aquabon] e v
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7. ' (¢) (i) Find the values of the constants a, b, ¢ so that the directional derivative-of

parallel to y-axis. -
(ii) Find the angle between the surfaces x? + y? +z2 = 9. and z = x* + y? - 3 at the
point (2, -1, 2).
(iii) Evaluate Hs (VxF)+ndS, where

F=(x2+y-4)i+3xyj+ (2xz +z?) kand Sis the surface of the paraboloid z
= 4 - (x? + y?) above the xy-plane. [4+4+12=20]
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8. (c) | Verify Stokes theorem for F = xzi-yj+ x’ k, where Sis the s of the region
/** bounded by x =0,y =0, z= 0, 2x + y + 2z = 8 which is not included in the xz|)

plane.
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