SECTION A

the dimepg;
ce 0 10n
be a vector spﬂn 1 over a field F. Then show that

Let V
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¢ Vis isomorphic t© 8
; ma
.3, g3 bed linear T3P defineg by
(b) LetTR _ﬂzy-Z)and]
T(stsz)=(x’z' et KU)=-—U3+2.
Then find fT). 8
jmproper j
() Testthe convergen® ol Miegral 8
b
I _ds
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@ Ifu=z sin[z}’ where X =314 35 y_4r_ 968 z- 22~ 3% then
2 g2
(e) If the equation ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0, represents two
intersecting straight lines, then show that the square of the distance of
! . 3 _(f2 2
thepomtofintersectlonﬁ'omtheongmis Sad)all +g )_ 8
ab — h2
Q. (@ IfS;= (x,y,2)|x+2y +2=0] and So = {(x, y, z)|x + y —z = 0} are
subspaces of RS, then
() find a basis of 51 N Sg.
(i)  determinedim (S + So).
5+3+2=10

(iii) describe $; N Syand S; + Sy geometrically.

() Let the function f: R2— R be defined by

3
fx, y) = {x2 +y2 if(x, y)# (0, 0)

0 . if(x,y)=(0,0)
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(i) flx, y)is cont; od
Muoys 54 _§ metho®
(0, 0) by &

(iii) ﬂx! )iS t di
y)is no ﬂ'e"entiab]e at (0, 0)- s 40 X and ¥
where D; and Dy denot, . . atives with T€sP bt 7= 15
respectively. artia] der?
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@ @ Find the equation of th l " ih passeS through .
e p ane N + z = ’
o 1= 1) oo 18 orthogong] 4o each Of the planes * \ 8
a
3x+4y-2z=0.
7

(i)  Find the equation of t},¢ sphere for which the circle
g isagreat aree:

2 2
X +y2+Z +7Y"-2Z+2=__0 2x+3y+4z#

the origin to the curve

Q3. (a) Find the maximum and minimum gjstances O™ .
5x” + 6xy + 5y° — 8 = 0, using Lagrange’s Multiplier method. !
() Let T: R3 — &3 be a linear transformation defined by
T(x, y, z) = (2%, 4x — ¥, 2X + 3y - z). Prove that T is invertible and find
7-1 15
(¢0 () Find the coordinates of the vertex, focus and the length of the latus
rectum of the principal sections of the paraboloid given by the
2 2
equation x_2 + Xz— = —2-2—
a b €
(i) Find the nature of the quadric surface given by the equation
9x2 + 5y? + 822 — 4x + 20y — 6z = 5. Also find its associated

characteristics, principal axes and principa] planes.
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() Show that the matrix

7 -6 6
A=12 0 4
1 -2 6
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(¢) Find the volume bounded by the Ylinders? - e
- €eSy+z=

a.n.dz:o. 1
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SECTION B

Q5. (a) Find the solution of the tion
P

2x2Y(dy ] t Uifferenyia] eq®
T )~ tan (52 2
dx ) 2.

What will be the definitg i .
L u e
the solution, on coordingat, > e of th
es 9

ring in
nstant" appe? 8

bitrary ©

(b)  Identify that one solution op the
equation

xy”"'(x_l)y’-y::o
f
meth0d°

b i + tion by
which is of the form cetax and then find the other solut1 8

reduction of order.
: s iform
(c)  Four bars are joined togethe, to f thombus. The pars are unift
Oorm a

and each bar is of weight W A them R suspended yertically from
. 5 _
one of the joints and a sphericg) ball of weight S i balanced inside the

rhombus so as to keep the system Dt
If 20 is the angle at a fixed joint in the state of equilibrium, then find the

ratio of weight of the rhombus tq that of the spherical ball in terms of
the radius of the sphere, the length of a bar and the angle ‘©’.

In a central orbit, the central force is given as uud(3 + 2a%u?). If a
particle is projected at a distance a with velocity —g— in a direction
a

making an angle tan™ -% with the radius, then show that equation of its

(d)

path can be written as r = a tan 0.

> -
= 0H =)
@ Ifv.E=0v.H =0 vxE=-7 and VxH =22, then show
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Q6. (a)

(b)

()

Q7. (a)
(b)
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Solve the differential equation
y (xy + 2x%y?) dx + X (xy__x2y2) dy =0,

Verify that the obtained Solution Satisfies the given differentia]

equation.

A particle slides down the smooth Curve, y = a sinh ( aEJ’ the axis of x

being horizontal and the axis of ¥ downwards, starting from rest at the
point where the tangent is inclined at o to the horizon.

Show that the particle will leave the curve when it has fallen through a

vertical distance a sec q.

W Show that the area bounded by a simple closed C is given by
%f (xdy -y dx). Hence obtain the area of an ellipse.

Cc

(i) Evaluate f(ex dx + 2y dy - dz) by using Stokes’ theorem, where
r
T is the curve 32+Y2=a2, Sut

A uniform ladder of 10 m length and of 10 kg weight rests with its foot
on the rough ground and its upper engd against a smooth wall, the
inclination to the vertical being o, A force P is applied horizontally to
the ladder at a point distant 3 m from the foot, so as to make the foot

approach the wall.
Prove that the force P must exceed l;lq(p. - 51- tan a), where 1 is the

coefficient of friction at the foot.
Find the complete solution of

d?%y dy log x sin (log x) + 1
XZE—SX +y= % ==

10

15

10

15



(e)

Q8. (a)

(b)

(c)
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Ven thag , _ Zand W =% ik 8
Show that, b Yy 7, v = x2 + j'2 +* 5 coplanaf
Veet d grad W ar
Org v an
G F grad grad
or the curve .. cvature d
Sven py, > gy, 1, E’], find the
torsionatt= 1. r 3 7
(i)  Given that the v t the
€Ctops 3 ¥ 4 ], Show tha
—> rs tationd
vector f X ; iS sol -f and g '€ irro
N0idy),
. Fa)
Gi)  Show that the vectoy 2 ( 3; +@F-2) 7 3x72 — VK
= (6xy + z /!
s y =
1s 1irrotational and ﬁnd § uch that q = ad Q.
Sealar function ¢ ° 3+7=10
Find si i
singular solution of the Biffore s il
y2 (dy 2 . rential equat!
- | A
dxj xy[dxjtanzﬂ‘*yzseczﬁ"xztanzﬂ:o
the envelope-of family of curves, which s represented by the given
15

equation, is y=*xtanf.
ith its plane

etermine the

An elliptic lamina is completely immersed in water W
vertical. Its minor axis is horizontal and is at a depth h. D
15

centre of pressure.
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