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The figures in the margin indicate full marks
for the questions
Answer either in English or in Assamesé
1. Answer the following questions : 1x 1Q=10
. e W AR Ter
(a) Is there any single-force of which the
effect on a body will be equivalent to t.he
joint effect of two equal and unlike
parallel forces?
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(b) “The whole effect of a couple acting on a
rigid body is to produce rotation without
imparting to it any motion of
translation.” :

Is the above statement true?
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(c) A system of coplanar forces acting on a
rigid body are such that the algebraic
sum of their moments about each of any
three non-collinear points in their plane
are sepa.rately zero.” Will the system of
forces be in equilibrium?
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(d) Give the deﬁhiffdn of ﬁicﬁon.
Qe g faa !

(e} Write down the expressions for radial
‘and cross-radial accelerations, of a
particle moving in a plane curve ‘at any
point {r, 6) on it. . .
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(h)
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aifoixT R T @Bt R (r, 6) © SR (radial)
wiE 54 (cross-radial) &89 forat 1

What is the amplitude of a simple
harmonic motion? ’
o1 e epT A Rem 7. |
What dd you mean by the relative velocity
of a point P with respect to another point
o R, FATH Pﬁ"ﬁﬂ'ﬁ’mamiﬁmﬁ‘

A particle is moving in a circular path of
radius a. Write down the relation between
the ar;gu.lar velocigy,and linear velocity.
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If u be the velocity of projection and a be
the angle of projection, ofa particle, then
write down the expression for the time of

flight., | o
"@W’~W@ﬂuwm'@ﬁa
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State the pnnmple of conservation of

‘linear momentum.
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2. Answer the following questions :

(4)

OoT HEl 2TRIR] ©e] 9 :

(a)

Two men are carrying a straight uniform

. bar 6 metres long and weighing 30 kg.

One man supports it at a distance of
1 metre from one end, and the other man
at a distance of 2 metres from the other
end. What weight does each man bear?

e TR 30 . ea 6 bR e T e
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(c)

(@
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Write the laws of statical friction.

o @ TR PR

Define coefficient of friction and angle of
friction.

T B O T G IR o |

A particle moves alonga sh‘éight line, the
law of motion being X = A cos(nt+k),
where x is the position of ﬂ'ie"particle at
any time t. Show that the acceleration is
directed to the origin and varies as the
distance. A

%1 w@eIE  x=Acos(nt+k) e
SIS IS FI TS x XA t IS IFINCOH
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2x5=10
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3. (a)

(5)

A motorcar, weighing 10 quintals and

" travelling at 12 metres/sec, is brought to

rest in 18 metres by the application of its
brakes. Find the work done by the force
of resistance due to brakes. -

12 R/ @S T T 10 T2 €& TE
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Prove that any system of coplanar forces
acting at different points of a rigid body
can be reduced to a single-force through

_ any given point and a single-couple.

A15-=1000/125
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A uniform beam of length 2a rests in
equmbnum agamst a smooth vertical
wall and over a smooth peg at a distance
h from the wall. If 6 be the mclmauon of
the beam to the vert1cal show that

sin30=

2amawwawamq3am%mm
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(b)

'

(6)

A uniform ladder is in equilibrium with
one end resting on the ground and the
other against a vertical wall. If the
ground and the wall be both rough, the
coefficient of friction being u and p’
respectively and if the ladder be on the
point of slipping at both ends, prove that
the inclination of the ladder to the

" horizon is given by 6, where

" tang=2"M
2n
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Prove that the ﬁeﬁodic time of a simple

-harmonic motion is independent of the

amplitude.
2 9 @, 3@ G Gﬁ? “TiFeE [RER
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A particle is projected from a point O so .

as to pass through two given points in
the same vertical plane with O, at heights
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(7))

h; and h, above O, and at horizontal
distances d; and d, from O on the same
side. Show that the angle of projection is

tan-1 dZh, - d2h
- | dida (d -da)

O R 7/l 91 IGFN AT ATHA 4T T
WS TEFIB! O R7E A AR 9 Foeiq
O %3 *R hy w1 h, Twee wF 0 R7R
GCEFECEA d) AF dy TpRe @ 471 701 Regg
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tan-1 | d2hy ~d3h; |
dyd; (d; -d,)
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A particle is projected with initial velocity
u making an angle o with the horizontal.
Find the velocity and direction of motion
at a given height.

SRR TS o (@1 FANTF B I w
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4. Answer either (a) and (b) or (c) and (d) :
(@) SF (b) T (c) SF (d) T TeT T -
o
(@) Find the centre of gravity of the plane
lamina bounded by the parabola y? =4ax

and its latus rectum lying in the first
quadrant.

y? =4ax WRYE wF WR wREEE e
Wﬁws’a—wwwﬁ#ﬁwn

(b) Find the centre of gravity of the sector of
the circle x2 +y2? =49 lying in the first
quadrant.

x2 +y? -493@3@5%@%3‘@@
Refawa

(c) Find the centre of gravity of the area of
22

the ellipse X +*Z =1 lying in the first
a?

" quadrant.
x2 2 | B
__2.+b——1 %ﬂm IR T AU TS
a

wwmﬁﬁw:

(d) Find the centre of grav1ty of the
homogeneous arc of a quadrant of the

circle x?+y*=a? in the positive
quadrant.

5
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x? +y? =a® WWBI‘WWB’T‘W
S SRCEE Refg T
5. Answer either (a) and (b) or (c) and (d) :
(a) ST (b) T (c) WF () TTSA T :
(a) In a machine, establish the relation |
Mechanical advantage = (Velocity ratio x
o S : Efficiency) S

i 7 = (@S x )
SpooiThT 2lfSem 34 | '

(b) In’a block’and tackle, the velocity ratio is
-"."8 : 1. The frietion is such that only 55%
. of the- force .applied’ can be usefully
employed. Find what force will raise
,66 kg by its use. : 5

g FTT 9@ I (block and tackle)
AT 8 : 1. ANADS 4P THR ICI AT
9 TR @ 55% @ AYRYSKA Femr IR
Y| TR EEe 66 (P oY WA &

- oReR 3 e 3 =faR?

(c) Draw a neat diagram of the third system
of pulleys. If there are n pulleys of which
the upper one is fixed and remaining
(n -1) are movable, find the mechanical
advantage when ' the weights of the
pulleys are neglected. 5
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A first system of pulleys consists of 4
movable pulleys each of weight 8 1b and

'the string passing round the topmost

pulley passes over a fixed pulley. With
what force must a man of weight 220 Ib
pull at the free end of the string in order
to balance himself suspended from the
lowest pulley?

oY ANAT IO GO 457 eI 1 vFA
R O AR TEIT ST 8 fSw | Twoy
5B ST AR SReE ¥y R @B
eoaft Co1g | 220°1®€9\‘5Wm={§m
o T T8O R 6 e R ey

. 59T °[1 <Ay AT 2

6. Anéwer either (a) and (b) or (c) and (d) :
(@) I () T (c) T (@) I T T ;

(a)

A15—1000/125

Obtain the expressions for tangential and

- normal components of acceleration of a

particle movmg along a plane curve.

meﬁwﬁmmwﬁ
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(b) A particle of mass mis acted on by a force

(c)

A15—-1000/125

-wind appears to come

4) | .
mu [x + a_:s] towards the origin. If it
x
starts from rest at a distance a, show that

. n
it will arrive at the origin in time ——.
i gin in G0€ o

m R T B RS, TR e
m(x+a—:)wm'asﬁmlﬂﬁ'am
X . : .
mmmwﬁw,mﬁﬂ@

e o
aimﬂwmmﬁy

A person travels towards east at the rate
of 4 km per hour, and observesﬂthat the
wind seems"to blow directly from the

north; he then doubles his speed and the
from. the
north-east. Determine the direction and
velocity of wind. |

mmﬂ‘m4ﬁ5ﬁ.zﬁ%‘ﬁvﬁﬁmhw
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(d) The velocities of a particle along and
perpendicular to the radius vector from a
fixed origin are Ar and p@; find the path
and show that the acceleration, along
and perpendicular to the radius vector

- are.
v 202
A.zr—u're and u9(7x+E) 5
. r

QA @R T 9Bl IJFIR TR, S
FEITCHT AN (I O LR T4 (91 IAEFCH
Ar SIF p6; IO ASHFY a1 s {7 30
oF (Sl @ AR, SF IO AN T
HiF THR ATMTS §99] T IAGFH

292 m
| o ,W‘"e(“?)
7. Answer either (a) and (b) or (c) and (d :
(@) S (b) T (c) T (d) I TTI 71 :

{a) A shell of mass m s projected from a gun .y
of mass M by an explosion which
generates a kinetic enérgy E. Show that
the velocity of recoil of the gun is

' [ 2mE A :
 M(M +m) S

A’Zr_l-l

M o3 51 TR 1 Rewem 7@ @61 m SW
251 v o9 T TN Fe E Ao Ted

' | (Tl (T TTFOR STerez fred
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(b) A ball impinges directly upon another

()

A15—1000/125

ball at rest, and is itself reduced to rest -

by impact; if half of the initial kinetic

energy is destroyed by the collision, find
- the coefficient of restitution.

RARES o Bl W/ W GBI I AT

WW-WWEWWm;ﬁ
T ToS AARe AR T W =,
ATST BT Sferneat |

A shell of mass M is moving with velocity
V. An internal explosion generates an
amount of energy E and breaks the shell
into two portions whose masses are in
the ratio m, : m,. The fragments continue
to move in the original line of motion of
the shell. Show that their velocities are

E
V+ 2moE and V - 2m= '
mM. \‘sz
M SR R BV @O A R SR

wﬁﬁmb‘w@%&wvﬁm@r
e Rew IR qF o P SW TS

.mlzmz.W’iﬁﬁmﬁWW '

S IR et | crgear @ FrEeT

A}

2mE
v [22E v - |
my . ma M

( Tum Over )

.



(14 )

. (d) Three balls of masses m;, my, m; arein a
straight line, the last two being at rest.
The first moving in the straight line with
velocity u, strikes the second which
afterwards strikes the third. Find the
velacity of the third ball after impact. 5

T RIS 4 FRG 91/ &y, my, m3
uF oRT 39 P RawEe Wig | g G u
@S FReAAeEE S IR Rl IFam
uE ERGRE TR Pire ol e
Yoy Pree TOH R 9 Bvea |
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