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res in the margin indicate full marks
for the questions

I and I together in one answer script

Units I, IV and V together in

another answer script

The figu

Write Units
and

pe from each Unit

Answer five questions, choosing ©

Unit—1

1. (a) Solve:

2 . ‘
i-l’.-4x52+(4x2—3)y=e’3 6
I

( Turn Over )
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(2)
(b) Solve :

@ﬂ(dy
o B 2
X dx)+(a +§)y=0
b . ,
y Changlng tO nomlal fo

., Im.

{c) Solve :

—

+4y =
d2  Y=4%tanoy

. sim
€quations ultaneoyg differential

. ?t+5x+y=e‘
dy
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( Continued )

(3)

unir—II

3. (@) Form & partial differential equation by

eliminating the arbitrary functon ¢ from

Ix + my + Nz 402 +y2+2°). What is
-the order of this partial differential

equation? 6

(b) Solve :
.(y2+z2—x2)p—2xyq+2zx=0 5

(c) Solve:
4

pra =1

4. (a) Apply Charpit’s method to find

complete integral of '
.zz(pzzz + qz) =1 5

complete integral and singular

(b) Find the
integral of
.z=px+qy+p2+q2 6
(c) Find the complete integral of
\[;’ +JE =2x 4
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(4)

Unir—qp

(5)

vertical and “yertex downwards. Show
‘at the vertex to its

5. @ A |
parti .
repulsi cle moves und ’ that its velocity
h 1ve fOrCe €r g ce . th int wh th
Projected from a;n 1/ (distance)3 an‘;tl‘al ’ velt:cn(tiy at the tl?a.me poin en the
wi . a; i cloid is smooth 18
tolthﬂ—:,ee locity v, Sho£steh:: a distance : , T L 2l
e angl?:atg s reoskp < the equation | (@ -2 @Y

! pan-1[kV feseribed in n?xﬁg‘ :h?t

~tan™ = 18 .

k (a ) Where k2 u+a2V2 | UNIT: I\

) A n a’v? 4+4 : 7. (a) Prove that the moment of inertia of a
€avy particle g A | triangular lamina about any line in its
cycloid wh shdes : N . :

verte 0se bage ; down a rough plane is given by

portex downwards, gpar, (T Zontal ; 1.

g Test at the cilsphow that if it St::t: I= -gM [h? + 13 +h3 + hyhy + hohg + hgh]

€ vertex and co '
> then 2 e‘nnmes to rest where M is the mass of the lamina and
6. (@) A parti ’ hy, by, hg are respectively the distances
Cle P, of Unit m of the vertices of the triangle from the
the action of a fo 388, moves under line.

. rCe . .
directed toygy, d of magnityge —H- (b) A uniform solid rectangular block is of
velocity of p ; S a fixeq Poin P2’ mass M and have dimensions 2a, 2b,
show that S V when gp L S.If the 2¢. Find the equation of the momental
having S the Path of p _ls r, then ellipsoid for a corner O of the
is an ellias focug and ¢, is a conic block, referred to edges through O as ,

Pse at . _ordinates axes.
according ag ",2? a;'abola or l:l;; C;nxc co-ordina n
Y18 leg erbola AB and AD of the sides of
grea S th ] he lengths AD an
ter than ﬂ an, equal to or 8. (@ : rectangle ABCD are 24, 2b; show that
r the inclination of AB and one of the
() A Particle g 4+3=7 p rincipal axis at A is
cus
P of a roygp t?;f; rest from th 1 can™! 3ab 5
20D/148 id Whose axis js 2 2a? - b%)
axis is
( Turm Over
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(b) Find the mo

(c)

(b)
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(6)

uniform ¢ ol

mas .
S M, about the sila"una ABC, of

de BC.

mom,
f th entaj

PI‘OVe tha
t
-{.2. Y ( 1

D) . 2=
a bz)z COnstant

velocity U toward.

height [ 2
<2

being verﬁcazl) » the plane of the h
edge of the Stznd Perpendicula oop
oo, mmount thp° Prove that thetcl)l e
oop

contact ste .
act at any Stage I:f without losing

4a®hg < y2
U .
radius g js he"’;"}";?olid herm:
vertical Id" at rest Ml_msli_)here of
contact with 5 b rved th its base
hemisphere jg popo 200 Surface in
1S rough enl:ureleased whplane' If the
e
g‘en show thas 0 pPreve :t the. lane
as€ makes witp €. angle slipping,
tis such that the horiqu'lz}that the
Hal at time

&
dt =%

“28-15 Cosg)

( Continued )

m .
ent of inertia of the

ellipsoid
e : . :3 a.t
elliptic plate is

8

5

10.

(@

)

(7)

A uniform rod is placed with one end in
contact with 2 horizontal table and is
then at inclination a to the horizontal

fall. When it becomes

and is allowed to
show that its angular

horizontal,

velocity is J3gsine /22, if the table is
perfectly rough, that the rod
never leaves the table.

A rigid body of mass M rotates about a
horizontal axis through a point O in it.
Show that the ‘motion is simple
harmonic. Find the period and the

equivalent simple

length of the
further that the

pendulum.  Show
ue of the length of the

minimum val
equivalent simple pendulum is 2k,
where k is the radius of gyration of the

rigid body:

* % *
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3+3+3=9
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