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The figures in the margin indicate full i .
Jor the questions \
Wri . rscfiPt .
g Ung Units I and 11 together in one ans::swef script
“S I, IV and V together in anothe

, _ .
" five questions, choosing one o™
\, UNIT—I 4
| (@) Solve ‘
2
ay +3%Y +2y=e?*sinx
2 dx .
| over)

’112 . (mrﬂ



(2) (3)

(b) Solve the equation ;
2y dy . (b) Solve : - 4
x—=-= = 5O 2
ax? ax T Y=x . x(y? + Ap-ylx? + g =2x* ~Y’)
. . . . 6 .
by changing the independent variable. () Find complete and singular integrals
(c) Solve : \ S by Charpit’s method of
d7y,ldy_12lo | =0 3+2
ey, 1ay_ g x 2 +pq=0
o2 xax 2 2xz - px* -2qxy+ P49
2. (a) Test for exactness and solve : 4. (@ Find the equation of the integtria:ll
d2 : s pe the differen
1+x%)2 Y, 4 dy - 2 surface satisfying .
dx2 xdx+2y sec; x equation 4yzp+q+2y=0 and . passing ]
given maty=0’%=1Whenx=O. 6 through y2 + 22 =1, x+2=2 f
. o
: (b) Pr omplete integ™@!
(b) Solve the simultaneous equation : * ) Prove that the comp sents &l
dx P q z=px+qy-2p-3q  Trepre point
me—ng e = dz__ possible planes through thee of
o th el ly-mx (2,3,0). Also find the enveloP®
() Show that the equation planes represented by the 6
Wz + xyzjdx + (2% + xyz)dy + (xy + xy2)dz =0 5 integral. 4 ]
is integrabl . . : 0
€ and find its solution. (¢ Find the complete mtegral . 3
UNIr—p : p? +g2 =m? where mis & cons v
ox’ * 9y UNiT—III
3. (@) Form a partia] wi
. on 5 . e do
by eliminating ¢, dlﬁel:enual equ?.ﬂ (@) A particle slides in a vertical plana:iis is
fro i € arbltrary funcﬁon idal c whos€ .
m dxty+z 2, 2 2 What a rough cycloi ar 4 starting
is the order of .+y -2 =0. al vertical and vertex downwar sr’xt- makes
equation? Of this partial different! 6 from a point, where the tang®
D9/112 d) '
. ue .
Conti™”"" over)
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(b)

6. (o)

o)

D9/112

A Particle is deS

(4)

- an angle 8 with the horizon and coming

to rest at the vertex. If p be the

coefficient of friction, show that. 0

u(Sece'.eue +1) = tan®

A(3pa3rti;:le mow;es under a central force
:na u” +8au‘) and is projected from
ar t:'::pse at. a distance q from the centre

ree with velocity J10u. Show that

~the second apsjqgg) distance is half of

the first.

ici cribing an ellipse of
eccenmclty e ab p
focus. Prove th:t Iit a.centre Qf force at 2

) rav? gu(:_,a_r)
i, 2

w.l_th the usua] Notations.

OW that
v2 - _4ag .
m[A e® _ (sing—pcos6)’]
where  jg '
the angle m;h ® Coefficient of frictions ©
€ing any e tangent at P a%

initial °°nditi0nc§nstant depending °®

p——

7

3+2

10

7. (@)

()

8. (a)

(b)
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(s)

UNIT—IV
Define the term ‘equimomental
systems’. State and prove the necessary
and sufficient conditions for two

systems to be equimomental. 2+8

Find an equimomental system of
particles for a uniform rod AB of
mass M. .

5

Show that a uniform solid cuboid. of
mass M is equimomental with—

(i masses 2i4 M at the midpoints of its

edges and :;-M at its centre;
2
(ij) masses 2—14- M at its corners and 3 M
at its centre. 5+5
A square of side a has’ particle:e. of
masses m, 2m, 3m and 4mat its ‘,’em‘:es%
Show that the principal moments O
inertia at the centre of the square areé
oma®, 3ma?, 5ma®? and find the

directions'of the principal axes.

: (mmOver)




9. (a)

(b)

10. {(a)
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(6)

UNIT—V

A uniform rod AB of length 2a can turn
freely about one end 4, and at time t=0
is ha.nngmg from A in equilibrium under
.grav1ty. Tl:le end A is then set in motion
in a horizontal Straight line so that
when t 20, OA = vt+%ft2, where O is a
fixed point in the line and f are
constants.. Show that the initial ’angulal'
velocity of the rod is

, 4
complete revolutiong about 4, if

2
3v >8a[g+(g2 +f2)l/2]

initial angula.r veloci
. oci .
being at rest. If a ¥ o, its centre

suddenly fixeq, Izloﬁeoietv}:e rim 12;3
angu

and the velocity of its
A uniform |

2a lies at :-:gtA(iOf mass M and length
table. An j .~ & Smooth horizontal
the plane,;;n tl;lulse J is applied at A in
to the rod. Detz : t,)le and perpendicular
' € the velocity of the
rod. . angular velocity of the

o Continued)

3v )
71 and it will make

7
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(7)

(b) A uniform rod of mass m and length 2a

falls from rest in a vertical position with

one end fixed on a table which is so

rough that slipping never occurs. Show

that when the rod is inclined to the

vertical at an angle 6, the angular

velocity is £3ﬁsin (g) and that the rod
a

will leave the table when the inclination
1
1

to the vertical is cos™ (5)
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