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g =9.8 m/ sec’ = 980 cm/sec? .
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(

, J— , K) are aright set of unit vectors .
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G In the following figure:

A body of weight 48 Newton is placed on a
rough horizontal plane and the measure of
the angle of friction between the body and
the plane equals 60°. If a force inclined to
the horizontal at an angle of measure 30°
acts on the body to make it about to move
on the plane, then the magnitude of the force
equals ........ Newton
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In the following figure: S UGB

If the system of coplanar forces are Bite 6 38 s gomen =58 13

equilibrium, then BC = .......... cm e s =0k
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e A body of weight 80 Newton is placed on a

rough plane inclined to the horizontal at an
angle of measure 6 such that tan 6 = % and
the coefficient of the static friction between
the body and the plane equals p .

If a horizontal force of magnitude 160
Newton acts on the body to make it about to

move upwards the plane ,find the value of 1 .
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0 In the following figure:

E

D C
L

N
A B

ABCD is a lamina of a uniform thickness and
density in the form of a rectangle in which
AB=12cm,BC =8 cm.

If L,E are the midpoints of 'BC,CD
respectively, AC n BD = {N}.

The rectangle NLCE is cut off from the
lamina. Find the distance between the center
of gravity of the remaining part of the lamina
in this case and both AB and AD. If the lamina
is suspended freely from A, find the tangent of
the inclination angle of AB to the vertical in
the equilibrium position
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A body of weight 36 newton is placed on
a rough horizontal plane. If the coefficient
of the static friction between the body and
the plane equals %, then the magnitude of the
friction force € ............
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° If a set of forces are in equilibrium, then: | ss—3 = & game =53 51 13|

(@) ONLY the sum of the moments of the |53 po5—\ ¢ sezme a2 ()
forces about any point vanishes s et gl J 9>~

(® ONLY the resultant of the forces vanish. N ¢ 5B Apas Lo (Q)

(©) The sum of the moments of the forces gl J s> s 5al 09 g sems @
about any point vanishes and the | 8! duamesy A dad
resultant of the forces vanish. (oS

() The resultant of the forces equals the | g2 $5lud s 5B e ()
sum of the magnitudes of the forces and | 35201 g a9 $ 53 slne
the sum of the moments of the forces | . &MY dais g:;T J9> s 92l
about any point are not vanishes.
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a A,B,Cand D are four different points

lying on a straight line where:
AB=BC=CD= 30 cm. Two forces of
magnitudes 8 , 9 Newton act at the points A
and D respectively and in the same direction
perpendicular to the straight line. Another
two forces of magnitudes 4 , 7 Newton act
at the points B and C respectively in the
opposite direction of the first two forces.
Find the resultants of these forces and the
distance between the point of action of the
resultant and A.
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e AB is a rod of length 50 cm and weighs

20 newton, acts at its midpoint. The rod
can rotate easily in a vertical plane about
a fixed hinge at its end A. If a couple of
moment 250 Newton.cm acts on the rod
in a vertical plane. Find the reaction of the
hinge and the inclination angle of the rod
to the vertical in the equilibrium position.
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e In the following figure: : S Sl b
If F =16 Newton, then the moment of F | 15 p3e OB (555 V1= 00 <SS 13
about A=.......... Newton. cm

4 (F-16N)
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@ IfF, = 61+ bj , F, = ai — 4j, are the two (Pt = 0ol
forces of a couple, thena+b=......... YR} S ~P t- =0
.......... =g:;+ PQ‘\P
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@ A uniform rod of length 4 meters and | Le)ss slzal £ Ldob i Gl
weight 50 kg.wt rests horizontally on | ws el e Gl 5SS 4"&”5 &o-
two supports at its ends. If a weight of a V’S oY 0yl I e Leulys

magnitude 20 kg.wt is fixed at 1 meter Aed b usl e eV dm e
apart from one of its ends, find the reaction el e IS Jad 5y d N

of the two supports.
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@ ABCD is a rectangle in which AB = 30 cm,

BC = 40 cm forces of magnitudes 15, 30,
15 and 30 dyne act along ﬂ, B_C), DC, and
DA respectively. Prove that this system is
equivalent to a couple and find its moment,
then find the two forces acting at A and C
perpendicular to AC such that the system is
in equilibrium.
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@ If the force F:ZT—]‘+5E acts at the point %o+.§o-.‘3 EPTR] Q}T\Sl
A (3, -1, 4), then the component of the SO B850 O (£ - o¥) p ki b

moment of F about the x — axis equals....... | S3S s sme J s )
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@ The center of gravity of a system made up of | kS s 2 J3s P 5 S
two masses 3 kg and 5 kg distant 8 meters | i el A g LI V’S oY
from each other is distant .......... meters %8 s Blne IV AT oy
from the first mass.
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@Answer one of the following items :
(a) If the force F=27+3j—k acts at the

point A(1,-1,4), find the moment of the
force F about the point B (2, -3, 1) then
determine the length of the perpendicular
drawn from the point B on the line of
action of the force F.

(b) ABCD is a trapezium in which,

m(<LABC)=m(<BDC)=90,

AD// BC, AB=12cm, BC=25cm
and AD = 9 cm.Forces of magnitudes
75, F, 50 newton act at DA, BA and
DB respectively. If the algebraic sum
of the moments of these forces about
the point C vanishes, find F and the
algebraic sum of the moments of

these forces about the point E such
that E € BC, BE =5 cm
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@ If F; //F2 and act at A, B respectively such | & oI, 355 . 2//, 2 oS 13
thatAEBC BC = 24Cm thenAB=..... cm %ﬂ\&UCPM\
= O

C 24 cm B - o

R=10N) (F,=30N (F35)-=8) (P57 =)
@ 6 ® 12 v @ 1O
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Q In the following figure: : S BUGAINg
ABCD is a wire in which a.ﬁévhmaus_?gmtf\sl
AB =2BC=2CD =16 cm, then the V=S Y= or=0f
coordinates of the center of gravity of the wire | oe Sl J&8 35,0 ldlas) 5B
about each of BC and BA respectively is: (B el e bo >0 oo JS

® 3.3 A P ) @
® .4 () @
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@Answer one of the following items : $ O (5 438 (o] (e i

O35 Bl b sy plizia ol ()

(a) A uniform ladder rests in its final

equilibrium with its upper end on a | Sl e eV adtey Slg
rough vertical wall and with its lower | Jo Jadlabd oy pis i,

end on a horizontal rough ground. If the
coefficients of static friction between
the ladder and each of the wall and the
ground equals %,% respectively, find
the measure of the angle of inclination
for the ladder to the ground.

(b) A uniform rod of weight (w) is attached

at one of its ends by a hinge and the other
end is attached by a string joined to a
point at the same horizontal plane passing
through the hinge such that the measure
of the angle of inclination for each of
the rod and the string to the horizontal is
equal to 0. Prove that the reaction at the

hinge is equal to 7-vcot26 + 9
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