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1y
he figures in the margin indicate full marks
for the questions

GROUP—A
( Mechanics )
(a) : Statics
( Marks : 2o

1
*a 1=3
) Define the following : I

(i) Central axis
(i) Pitch
(ii) Wrench

8p
/
402 ( Tu - over. )



(b)

2. (a)

(b)

(9

8P/402

(2)

Find the necessary and sufﬁci.el-lt
conditions for equilibrium of a rigid
body.

Or

With usual meaning, show that the
quantities  (LX+My4+pNz) — and
(X2 +y2 +Z2?) are invariants for any
given system of forces.

Write two forces which may be omitted
HL forming the €quation of virtual work.

In a common

Catenary, prove the
fDllOWing with us

ual meaning :

(i) y2 = C2 + 82
(i) x= clog(secy + tan W)

State anq p;‘ove
work

acting

the principle of virtual
of a System of coplanar forces
atdifferent points of a rigid body-

-
1

3. (@)
(b)
2
\
6
%. (a)
| (b}
1
8
91402

( 3)

(b) : Dynamics

( Marks : 25)

i armonic
Define frequency of a simple h
motion.

i d
The velocities of a particle alrchlnag f;r;d
perpendicular to the r-adlus froath o
origin are Ar and ué. Find the pceleration
particle and components of a:h e
along and perpendicular to
vector.

Or

: harmonic
Derive the equation of sunple.
motion.

Define central force.

rve
i the o©ou
A particle descrlbesf iy ik
r'"* =aq" cosn® under 2 0e
pole. Find the law of force
Or
se under

an ellip

A particle is describing e law of force:

ind th
a force to a pole. Find t

( Turn ouer)

Ge



5. (a)
(b)
(c)
(d)
8P/402

{ 4)
Define product of inertia.

Define impressed force.

Write the effective forces on a particle
along the tangent and normal.

State and prove d’Alembert’s pfinCiplc'
Or

Find the moment of inertia of a unifor™
rectangular lamina about a line thr Ough
its centre and its

perpendicular to
plane.

( contint?

(5)

| GROUP—B

( Integral Transform )

| ( Marks : 30 )
|
ing : 1+1+1=3
2 * (@ Write the value of the following :
| (i) L{1}
1 ) Lie™}
(iii) L{cos? 2t}
r 3t 2
3
(C) Find L{tSingt},
Or
that
If f(s)= L{F(), then sho¥
1 o5
L{F(at)} = Ef(a]
! a1 } 1
“ Write the value of L ————S+ 5
)
B e
an ;
2




(b)

(c)

(b)

(c)

8P/402

(6)
Find : 2+2=4“
(i L*{*—fighﬁ}
s2 -4s+29 ‘
[
A PO *
(s-6)° |
g
Evaluate 17! {log St } i
S+2 ?
Or
Evaluate 11 ——~1—_ : \
s{s+1)? f

]
2
Write the value of [, —a—y :

dx?

4}(245
Solve the following :

= " T = "‘1
(i y +9y=c032t, if o) =1, y(g] N

(ll} y” +y’ = t2 +2t, if y(O] - 4, y’(O) = -2

Find the bounded solution of

§
9y _ dy
%53 U uls 0)< 67

ol
( Contint®

(7)

Or

Solve :
(D +2)x-Dy=1

d
Dx+(D* +2)y=0; D=—,

=0, Dy=0»
with t>0; x=0, Dx=0, ¥ s
when t =0. Here x and y are
of ¢
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