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1. Answer the following questions : 1x6=6
TS fRAl 2R Teg w4

(@) What is the whole effect of a couple
acting on a body?
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(b)) What is the amplitude of a simple
harmonic motion?
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2. Answer the followmg questions

(2)

What is the position of centre of gravity
of a uniform rod?

1 A W& SRCTHT ST R 2

If u be the velocity of projection and o be
the angle of projection of 5 particle, then
write down the expression for the
greatest height.
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State the principle of conservation of

linear momentum,
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(@) Write down the radial and cross-radi?}

components of velggities of a particl®
moving on a plape Curve at any poirt

2x5’10

(3)

(b) Define coefficient of friction and angle of

()

(@

friction.
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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 AR GGFA 77 kg & Fo1 @9 “rem
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A particle moves in a straight line
according to the law

v? =6a(xsin x +cos x)

where x is its distance from a fixed point

on the line. Find its acceleration.
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(4)

A body is projected at such an angle
that the horizontal range is four times
that greatest height. Find the angle of
projection.
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3. Answer any six of the following questions :

5x6=30
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(a)

State and prove the necessary and
sufficient conditions for the equilibrium
of a system of coplanar forces acting on
a rigid body.
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Define simple harmonic motion (SHM).
The position of a particle moving in a
Straight line is given by '

X = acosnt + bsin nt
Prove that it executes SHM and its
amplitude is Va2 +b2.

T T oy Hgw i | RS A TR
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X = acosnt + bsinnt

T TN @ X A e S IR T R
RET Va2 +p2.

(d) A particle oscillating harmonically in a
. straight line has velocities V), vy and
(b) A uniform beam of length 2q rests in | accelerations f,, fo in two of its
equilibrium against 4 smooth vertical | Positions on the path. If d be the
wall and over a smooth peg at & | distance between the two positions,
distance h from the wall. If § be the : show that
inClination Of the beam to the vertical v12 —v22
wall, th h in3 d=——0u%=
en show that gip, 8=h/a fi+fa
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51 B T TG oS G - | (g) Prove th'at the. per?od.m time of a simple
A harmonic motion is independent of the
e *R wr wF R AU W T amplitude.
DR @ vy, vy T T fy, S TR WWW
AT A, A€ FAGEA
W] 799 d y
I M TR 6 3, (908 (g eoFe fRE3Te 1 |
d= viq - v%
fHi+f2 (h) A uniform ladder rests in equilibrium
. . ) with one end on a rough floor, whose
A particl ith initi ’
(e) velor:;ity (; emls. projected 1 with . initial coefficient of friction is p and the other
horizontal Fmdg al;lhang e .Wlth thz end against a smooth vertical wall.
. ) e ‘.Ieloc1ty an Show that its inclination to the vertical
direction of motion at a given height. is tan~l(2y)
TPRT S o M I[MF GO I u ‘ '
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R @ o o e e | B 1, SF A T 99w T o
. | | | Sefy Seg | (el (3 T (RIS BN
() If Ris the range of a projectile on a S tan~!@p).
horizontal plane and h is the maximum .
height for a given angle of- projection, )
then show that the maximum range () A particle is projected from a point O so
with the same velocity of projection is as to pass through two given points in
R2 th(:: same vertical plane with O, at
gh_*_E { he1ghts h; and h, above O, and at
; horizontal distances d; and d, from O
90! ATwId W FRT R SF QI 278 on the same side. Show that the angle of
AP @I AR A Sl h e oyl projection is |
@A (1} GrF AT QM IR T AR 21 2 2
ta -1{d1 hy -d2hl}
2 n d
oh+ R , d,d, (d; - da)
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| (ii) Find the CG of a uniform lamina

O R M1 b1 |l T 2ot w1 2 ; bounded by the parabola y2 = 4ax
ﬂl&é:;ﬁmﬁ O Rz e aman «@ge1 wree@ : and a double ordinate x = h. 5
o M h IOF K
dw;Wd 2 SWe® wF O R | y? =4ax “fige W= @M x = h-q
TIFCEA d 2 TSR page < 1ol | G CFAR SREE TR |
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™ (b) If a particle is projected with initial
2 5 | velocity u making an angle a with the
tan‘l{w ] horizontal, then find the expression for
dyd,(d - d,) | the time of flight. Also find the velocity
: and direction of motion at a given
height. 2+4+4=10
4. Answer any two of the following questions : 3 L Wlfglﬁ?ﬁ TS o (I AN O AP u
10x2=20 ORI 2w I W, @ I(APOR
Wﬁmﬁmmﬁ@m@mﬁmw: | TR Sfiea s aece o1 i Swere
. E TR @1 W s fat e 41
(@ () Find the CG of the area of the |
: elli .
pse \ () () Prove that any system of coplanar
X2 2 | forces acting on a rigid body can
7+y_2 =1 : ultimately be reduced either to a
§ b | single force or to a single couple
lying in ‘t\h'e first quadrant 5 | unless the system is in equilibrium. 5
. o | B TERey euee G AT T
Yy _ 2
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TRES +Ree FRT MR I ama 7=,
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(b) Obtain the expression for tangential and
normal components of acceleration of a
particle moving along a plane curve and
if the velocities of particle along and
perpendicular to the radius vector from
a fixed origin are Ar and u6; find the
path and show that the acceleration,
along and perpendicular to the radius
vector are

(i) Prove that if three coplanar forces
acupg upon a rigid body keep in
equilibrium, they must be meet at a
point or be paralle]. 5
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S. Answer any one of the following questions : 14 ‘ e ey e w199 Senet Sferear we 3f%
wﬁmmmﬁmaﬁw%mw: QI FARY, AT 9B IR FIRY o
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(a) Define CG of 5 body and find the CG of A Ar OF p6, IO SoTy 341 4

a secto.r of a circle of radijus @
subtending an angle 2a. at the centre.
Also find the CG of the homogeneous

Ry 71 o oot @ PR W FMD
RN @ O TS G T G

202
a;c of a2 quadrant of the circle Azr._“' 6 IE ue(;\,+E)
X +Y” =a® in the positive quadrant. ' r
2+6+6=14
* % K
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