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The figures in the margin indicate full marks

Jor the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=10
woro T oY Tel ¥4 :
(@ If a system of coplanar forces is in

(b)

8A/158

equilibrium, then what is the algebraic
sum of the moments of the forces about
any point in the plane?

nﬁaﬁmwﬁaswaﬁwwm,
mﬂwﬁmﬁﬁmﬂwm
TS IS o R

What is the resultant of the like parallel
forces R, P,, P3, ... acting on a body?

@bl W RS N B, B, Py, ... W
SIS IR AqF 99 1 2

( Turn Over )



(2)

(c) What is the resultant of a couple and a
force in the same plane?

GCF NG O] oA SF bl o1 o1 ¥ 2

(d) Define coefficient of friction.
T BN KR e |

(e) Define limiting friction.
59 TR Sigee fara o

() What is dynamical friction?
QICHIG R LR

(g) Write down the radial and cross-radial
components of velocities of a particle
moving on a plane curve at any point
(r, ©) on it.

AT AR TG S TN WU <GBy (r, 0)
TS SR (radial) WF [ (cross-
radial) (3PTR fordt |

(h) A particle moves on a straight line
towards . a fixed point O with an
acceleration proportional to its djstance
from O. If x is the distance of the particle

at time t from O, then write down its
€quation of motion.

B AN, qO W @IW G oy RS
R0 Fies, 0 Rega R A1 TR gl
ﬂ%mmﬁﬁmwmoﬁ?,@@
X W, (org TR IS SN By |
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(3)

() If u be the velocity of projection and o. be
the angle of projection of a particle, then
write down the expression for the
greatest height.
<01 TFIIT ATHA Q@9 u AF ACH @9 o T

TR SftToy THoR AR 77 |

() If a particle moves under the action of a
conservative system of forces, then what
is the sum of its KE and PE?

At B TEFIAR AHA T ANA AR BeAID
IE, R WA S e ZfeRer e
&9

2. Answer the following questions : 2x5=10
©TS e eraeIRe Tag o

(a) Two men have to carry a stone of weight
77 kg on a light plank. If the stone be
placed on the plank at a point dividing it
in the ratio 3:4, then find the weights
which each of the two men have to bear.
T VLR 9B 77 kg S&R @ 93 e
TER SRS (& Ffea =Mt | et G, weRee
3:4 Wpee Ree +11 Rve R, afvew
e I R A eww Refyy 317 |

(b) Write down the laws of lil:niting friction.

599 T PR o |
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(4)

(c) Write down the expressions for tangential
and normal components of acceleration
of a moving particle along a plane curve.
SeAR (FIC IS M T @Bl IR =P (T
IF SfSersd e TR Terepiyz o o

(d) A particle moves along a straight line the
law of motion being x = Acos(nt+k),
where x is the position of the particle at
any time t. Show that the acceleration is
directed to the origin and varies as the
distance. :

@bl TGN x = Acos(nt +k) PR =
@S S F@, TS x T t TES IFFNBHE
TR | (ST @ TFIPMOR 1T R [alkeg

S WIF AR o1 R /G TS |

(e) Explain the principle of conservation of
linear momentum.

(IRT S FTHT TG T 3 |

3. Answer the following questions : 5x4=20
TS il epeeaTe e

(@) State and prove the necessary and
sufficient conditions for the equilibrium
of a system of coplanar forces actingon a
rigid bod_y.
Bl G Preg eome R oy Aefee

SN TRE AN & o7 TR
G 21T ] | S v
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(b)

(c)

- 8A/158

(S)

Or / =1

A uniform beam of length 2a rests in
equilibrium against a smooth vertical
wall and over a smooth peg at a distance
h from the wall. If 8 be the inclination of

the beam to the vertical wall, then show

that sin30 = —}-l-

a
2a O A we GUER 9B [/ T T3 ¢l
QIR TS TN SR S T@u@ qbl P o1
IS AL =R | {fE oF Torw (R @ h
F RGOS Ty (W@ER AvS O (R IR,
(YSA @, sin® 0 = %
Show that the least force which will move
a weight W along rough horizontal plane
is Wsin A, where A is the angle of friction.
CH{ST A 9 ST 3291 TS W S&T
37 901 9IS FRIAA e Rgew = Wsin A,
TS AR T4 @ |

Show that in a simple harmonic motion
of amplitude a and period T, the velocity
V at a distance x from the centre is given
by the relation

V272 =4n2(q? ~x2)
(ST A 461 I AWePT MR T /™, a

RER oF @FE [T x [{ES [WR @1 V@
TR IR o 2']

. V212 24722 -x?)
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(6)

(d) A particle is projected with initial velocity
u making an angle a with the horizontal.
Find the velocity and direction of motion
at a given height.

HRFAFE TS o (F19 T GO I w0 fi
QNI AT T A |- GO iR Swvers TR
Qo1 O ST faxy ey w1 o

Or / 91
If R is the range of a projectile on a
horizontal plane and h is the maximum
height for a given angle of projection,
then show that the maximum range with
the same velocity of projection is

2h+R—
8h

<51 HCFAR SR PR R OF @A 7S
BTTF (FIR NI A THel h 7' (ST @
CRR GG HTFN @R I A IR 2T
2
2h + R~
8h
4. Answer either (a) or (b) : | 10
(a) <R ()3 Ted 39 :
(@) (i) Find the centre of gravity of a
uniform lamma bounded by the

parabola y =4ax and a double-
ordinate x = h. .5

? =4ax 9RTE W% Bl x=h 4
I CFI] O_FH Tforey |
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(it)

(b) )

(i)

(7))

Find the centre of gravity of the
sector of the circle x2 +y? =49 lying
in the first quadrant.

x? +y? =49 TEI AW IS W@ 99T
SREE T w1 1

Weights proportional to 51b, 4 1b,
61b,21b, 71b and 3 Ib are placed at
the angular points of a regular
hexagon taken in order. Show that

their centre of gravity is the centre
of the hexagon.

<51 P TegE Affs MRS 5 b,

41b, 61b, 21b, 71b WF 3 1b S&T
PSS oo Fiiera 331 txrm | o
N A TTTH " AT O (B
SR e Tm

Find the centre of gravity of a sector
of a circle of radius a, subtending an
angle 2a at the centre.

a IPIE JoY8 DBR @F© 20, @I
SR SR e 311 1

S. Answer either (a) or (b) :
(a) WI%{T (b) ©&1 9 :

(a) Draw a neat diagram of the first system

of pulleys. Find its mechanical advantage
when—

i)
(i1)

8A/158

the weights of the pulleys are
neglected;

the weights of the pulleys are not

10

neglected. 2+4+4=10
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(8)

A AT PR b1 =R fog i | T
M R4 Serear, afom—

(i) >R @O Wy 7wy 2,
(i) DFR S ey ) 7 |

(b) () Inamachine, establish the relation

Mechanical advantage =
( Velocity ratio x Efficiency )

91 T CFqe
A 4Rt = (@IS x e )
S=ORECH! 2ifSom w1 |

(@) A first system of pulleys consists of
4 movable pulleys, each of weight
4 kg and the string passing round
the topmost pulley passes over a
fixed pulley. With what force must a
man of weight 59 kg pull at the free
end of the string in order to balance
himself suspended from the lowest 5
pulley?

A% AN PR 4% TR wfaq ol
51 OICR WF Afrh RN 6w 4 kg
THoy DRABR SE@T ARl wHuE B9
56l bR SoAfi (R 59 kg @
TR & S[ACER @ Tq© 5 go 2l
Fface frgom 5591 [/ <A ifdg o
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(9)

6. Answer either (@) or (b) : 10
(@) 5=y (b)3I T ¥4 :

(@) (). The components of velocity of a
particle along and perpendicular to
the radius vector from a fixed origin
are Aar? and 1e2 respectively. Show
that

v}
—=——+C
9 o2

Also prove that the radial

acceleration is

2x2r3 _M.294

r 5
o1 MM TR I W w9
ot T Ar? o p6?; (ryed @

A_m

8 5,21C
oA 9 IPTRY 1

032,38 _n2e*

r

(i) A particle moves in a path so that its
acceleration is always directed to a
fixed point and is equal to
u/(distance) 2. Discuss the motion of
the particle.

B! IFFNE, TR IS A A0S TR
w9 b1 TR R e we srem <=
w/(9)? | IR S Rz Fm 1
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(b)

i)

(@

(10 )

Find the radial and cross-radial
accelerations of a particle moving on
a curve.

SHGeTE (Al ICHCI IS T4 9B /SN
ST O ffF PR ey 797

A particle of mass m is acted on by a
4
a
force mp.(x + 3 towards the origin.

If it starts from rest at a distance a,

then show that it will arrive at the

e . n
origin in time ——.

ik

S I BR8],
m . TRYE e
nm(x+;§JWﬁm¢ﬁmlﬂﬁa
TS MO FIER oy oy g,

Tt
ma{wm‘immm

7. Answer either (a) or (b) :
(a) T[T (b)F T&I I ¢

(a)

8A/158

i)

If an impulsive force I changes the
velocity of a particle of magg m from
V] to V,, then prove the Kp gained is
1V, +V,).

10
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(11 )

/M IHET 91 I Q@ 961 m SIRPR 377
@9 V;3 /1 V,04 AR 37, 0@ a9
W @R @ e e 27
LI, + V).

(i) A sphere impinges directly on an
equal sphere at rest. If the
coefficient of restitution be e, then
show that their velocities after
impact are (1-e): (L +e). : S

e w1 GBI TR W GO TR

CTeTE Aorreld Pl | IR doRS
BT e W, (OfSM ST (q T
Iee fifer Rt (L-e): (L +e).

(b) (i) 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

V+ 2m2E and V- 2m1E
umlM szM

M SR @ 9B V QT S IR g |
9B S ReFRCT E RS Seomm IR
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(12 )

@mewé@ﬁwaﬁmww
it;ﬁ TH{ TP myimy. AP ‘Iﬁi

SRR 7 ST e ofS IR et |
e @ Brdes @
Vi 2m2EWV_ 2mE
mlM m2M

(i) Two smooth spheres of masses my
and m, moving with velocities u,
and u, along their line of centres
come into direct collision and V; and
V, be their velocities immediately
after impact. If e be the coefficient of
restitution between the spheres,
then show that the loss of kinetic
energy is

s——2-(1-e®)u -u,? 5
2

m1wm2W@ﬁWCWuIW
u, AU S IR BEo Ao abiz .
BRI | eI Pree Briey ot
TRV, AF V, I PR e erepasa |
BME e T 2T T @ Moy zp

AR =T
2y g €N =g
* ok ok
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