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. 2 -10
Show that the matrix A=| -1 2 0
2 23
is diagonalizable and find a matrix P
such that P'AP is a diagonal matrix.
2 -10
el fFamgg A=| -1 2 0| fffa g
2 2 3

AT Tk T H1Yg P I W, Rragd PolAP
Rl amegg

..Evaluate :

OH WE &
1
lim ﬁﬁmﬁkwku
x—0 X

Determine the point where the function
flx y) = x3y® - 3axy has a maximum or
a minimum value.

W frgelt @ fuite w, W w wew
Tix y) = x%y® - 3axy il a1 =gwaw @)

Show that curl grad ¢ =0.

Tewmd % curl grad ¢=0.

Find the equation of the tangent planes
to the hyperboloid 2x?2 I@Qm +32% =5

which passes through the straight line
x+9Yy-3z=0=3x-3y+62-5.

{ O.D:n.::m& )

io0.

12Y—100/43

(d)

(@)

(-11.)

Show that the vector field defined by the
vector function
- - - -
\% = xyz (yzi +.xzj + xyk)
is conservative. 10

@ 5 ufewr s

= XYz @N.W+ xmw + .«mmv_
T siwfed oty & @l gar B

Find the work done in moving the
particle once round the ellipse

under the field of force given by

2 2.2 -
=Rx-y+2i+(x+y-2z°)j +@Bx-2y+42k

10

=@x-y+2t ixi\ Nw:iwx mmi&x
2

ECUBCLACE S %wz&a%&ml+ﬂmnH

z= owwﬂ&w?mswﬁmzﬁwm@mﬁ
wE H Wl R

State Gauss divergence theorem and
verify it for the function -
R 37022, 2.7
F=x"1+x°yj + x*zk
over the cylindrical region bounded by

2 42 =2

x“ +y » Z=0and z=b 10
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(@)
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2 3
R FA- e wiw A 39 gy % g
F| ATYE A T IHEUUY e FId R q
AS —4A% ~7A% +11A%2 ~A-10] = A
* THEA TR F w9 e R

Write the matrix A of the quadratic form
6x? +65y2 +1122 +42x

Find the eigenvalues of A and prove also
that the above quadratic form is positive
definite.

Badt w1 6x% +65y2 +1122 +4zx &

AegE A w ford | A F sfvmafes ga ) 3@
o 7w off g | & e e sy
fifea g R

If x, y, z are vectors in a vector space V(F)
such that x + y + z=0, prove that x and
Yy span the same subspace as y and z.
R x, y, z 7w w@lE vF) F Ry § W wR
B x+y+2=0, AR = x ik Y, Yy
IR 2z & & SwEAly WA F@ F

If U and W are subspaces of a finite-
dimensional vector space V(F), then
show that

e U ok w w Pt far o =Rw oy
V(F) % 3vamfe &, 4t fead %

10

10

dim (U + W) =dim U + dim W - dim U W)

10
( Continued )

(b)

(c)

(a)

(b)

12Y—100/43

(9)

Solve : 10
mﬁmmm“

2
Bx+2°? =2 d°y — +m@x+wvmw @m,ﬂ% +x+1

dx

Find the Q:.ooﬁob& amd<mc<m of the
function f = xy? +yz? + zx? m._oum the
tangent to the curve x=t, y = nm, z=t3
at (1, 1 1). D

RN L \,nxmw+mwm+§m w® G x =,

10

y=t2, z=1> & i@ Hww-wy (L L 1)

ﬂmﬂ.ﬁmﬂﬂw&ﬂm_

A vmud&n ‘moves: S&u a central
acceleration ?. —9r), being projected

from an apse at a distance 3 with
velocity 3.,/2W). ‘Show that Sm Umﬁu is
ﬁgonﬁdmx +Q =9.

T V3 W T wfRm ¥ 3 3G & W
Witd iy TM | @ w0 FE owwm
p(r> —9r) % wy s ¥ Rand & o oy

am xt+yt =99

Discuss the principle of virtual ﬁolm for
a system of coplanar forces. ,

ﬂﬁ%m&%ﬁﬁﬁw@ﬂﬂ@mﬂmwgﬂ
# e w0
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(6)

(bj Discuss the convergence of the followirg
integral : 10
et e % st B Rl =t

.ﬁzk:uumux&ﬁ where a>0
(¢ Compute o
.:. ?+.Sm&.xo.~,c

over the region determined by

.»\.m m\w
a2 pE 10
| w
[ e+ y)? ax ay
%ﬁaﬂ%@%@ﬂw
Hw m\m
2yt

(d) Show that the area between the curve
Qmﬁa ~-x)=x% and its asymptote is
3na?. 10
g R 5 3% y?Ra-g=x° @ W&
sraeret % s # A 3na? B

5. (a) Show that the plane x+y-2z=3 cuts
the sphere x? +y? +22 -x+y=2in a
circle of radius 1 and find the equation
of the sphere which has this circle as a
great circle. 13

12Y—100/43 ( Continued )

(7)

e & wwoa X+y-2z=3 TS
xu+wm+,Nwi.x+an%Wﬂ=memdm
el § SR I e w1 i 36wt e
ﬁﬁﬁﬁﬂ%.@a@ :

(b) Prove that for all <&¢mm 0m A, the
normals to the conicoid

2 2
x : z
+. v’ + =1

a? +2 wm+> c? +

which passes Qﬁoﬂm& a mEob point (o, f)
meet the plane z=0 in ﬁosﬁm on the

conic
b2 lom:wx+?.m - QMVQQLZQNI@MVHQMQ z=0
. 14
g = 5 A & ot o1 F R viwaw
-7 Hm .\ .N\w . NM .HH

a?+A bZ+A 2?4+

% 3 stfver, %ﬁmﬂ%mﬂﬁ@@uﬁw
3, oA z = o@ﬁﬁ%ﬁim%gﬁ

A lnuma+ao IQMVQ.QJLQ lwmvé 0,z=0
W F

(c) PSP’ is a focal chord of a conic. Prove
that the angle between the tangents at
P and P’ is

12Y—100/43 { Turn Over )



