] &

@

. , . CSERV XE -2)——M{
16. (a). Discuss SHM and hence find the period CPPVRIGLISLSIRVED e 62} 2)
v
y of it. .
(b) A particle is projected with a velocity v directed
: . 2011
away from a point at a distance b from the
point of projection. If the acceleration is Thoie, ~ ¥ ok
p x (distance from the fixed point) and always
towards the fixed point, find the amplitude of Bl akei (90
The questions are of equal vciue.
.. .. SHM.
Answer six questions, selecting three from
17..State and prove principle of conservation of linear Group-A. one from Group-B and two from Group-C
momentum, angular momentum and energy. . Group-A
bt Siene it B — oS Sumediirot 1-(a) State and prove Euler’s theorem for a
N e Av + oAl vy e oo . _
x homogeneous function of two variables.
are dJ0 be FEORIT T ﬁ yasqe cd4 W
- - . U . / E -t
2.kt gedh sacdlas ' E gy AT E o(b) Ify =¢™ *, then prove that
J K p’pwh)'rn\‘*”"Vh’fﬁ93/“ t
i' : 71 — - - ﬁ_?) v/nb

o (i) (1 +X)y, +(2x = 1)y, =0

9(ii) & + xz)yn+2 +(2nx +2x - )y . +o(n
-+ l)yﬂ =0

2. (a) State and prove Taylor’s theorem for the

expansion of a function in the neighbourhood of

a point.
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: ] b dy 2x+3y+4
(b): Evaluate lﬂ[tai a ) 7. (a) Solve 4 = 6y +5 '
3. (a) Prove that the sum of intercepts of the tangent ﬂ o v 1 '
;  Sol¥e sSr¥sa=——3
to /x +.fy =Jaupon the coordinate axes is dx 3x-2y
constant. . 8. (a) Solve (y - px)(p—-1)=p
(b) Find the asymptotes to the curve x* + Ix*y — 4y? (b) Solve (1 +y?)dx = (tan™ y — x)dy- ’
- ) '
R e . 9. (a) Solve (D? — a%y = sin ax
4. }a)/l-‘ ind the reduction formula for icOS" x dx, where (b) Solve (D’ — 2D + D)y = sin x + ¢
0
n is an integer. Group-B
, 3 10. (a) Prove. that the necessary and sufficient condition
/(5{ Evaluate Icox dx from the first principle. for the vector function a(t) to have a constant
. e ok da
5. (a) Find the area enclosed by the parabolas y? = 4ax direction is a x —-= 0.

‘and x? = 4by.
(b) Prove that a x (b x ¢) = (& x b) x ¢ where.

(b) Find the length of arc of the curve . SN,

xZIJ e ym = aZO

11. (@) Prove that the necessary and sufficient condition
6. Find the volume and ‘surface of the solid generated '

for a vector point v having constant magnitude

-
: is that v. —= 0.
x =a(8 + sin 8), y = a(l + cos 8) about its base. dr

by revolving the cycloid
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(b) If ¥ = @cos wt + bsin wt, prove that
dr .
L B
I x T w(axb)

12. (a) Find the divergence and curl of the vector

point function F = (x? — y®)i + 2xYy )

+ (y2 — xy)k.
(b) Evaluate (i) V.(Vxu) and (ii) Vx(Vxu)

1/3(8) Obtain the equation of the line of action of the

resultant of a system of coplanar Torces.

(b) A uniform beam of length 2a rests in
| equilibrium with one end resting against a
smooth vertical wall and with a point of its
length resting upon a smooth horizontal rod

which is parallel to the wall and at a distance b

from n Show that inclination of the beam to the

o b b )
vertical is sin™ (—-) .
a
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Group-C
15, /@}/Enumeratc the nature of the forces which may
i . o S -
be omitted in torming the equation of virtual
work.

(bY The middle points of the opposite sides of a
quadrilateral are connected by light rods of

lengths / and /. If T and T~ be the tensions in

these rods, prove that ; “(“ ;ﬂ s -
~ L J0 = .
= A
& f{'y‘ g Lm
[ o B “L){j
k\;) L 6 il ('ar)

.]5, tn) Fmd the tangential and normal velocity and =~ ¢ =

Ini acceleratlon of a particle moving a plane

: )
N Yy ;)m_-_&tﬂ()_/

'y
(b) A particle describes the equiangular spiral
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