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, J— , K) are aright set of unit vectors .

YA/ YAV J oW1 59t - das i polt Adialt Al

=]



FOANY Y (al yAT) ALalt - 3931 5 g1 - (o 3o M1 ARUILY) LU -Aalah) Ay g3 Aaal ylh LD B3l lonhal

a In the following figure: S SUGAIP
If F =16 Newton, then the moment of F | 15 e3¢ 0B 0355 \1= 0 <SS 13
aboutA=........... Newton. cm SR

4 (F-16N)
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Q IfF, = 61+ bj , F, = ai — 4j, are the two (Pt = 0ol
forces of a couple, thena+b=......... YasR) S ~P t- =0
.......... =g:;+ POP
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e A uniform rod of length 4 meters and | L) slel £ Lo L adamie Bl
weight 50 kg.wt rests horizontally on | xs el e G ,(.ij &s0-
two supports at its ends. If a weight of a V’S ¥ e 0yad I Jeasds Leaulys

magnitude 20 kg.wt is fixed at 1 meter b b ast e eV dm e
apart from one of its ends, find the reaction el e UST b 3y a o

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 Lﬁl, Lﬁ, 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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e If the force F=27—7+5k acts at the point | & o+ o - o v =73 53l & 5l 13)
A (3, -1, 4), then the component of the SO 38 e OB (£ o\~ o¥) b ALaid) B

moment of F about the x — axis equals....... | S5\ 3 J > )
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° The center of gravity of a system made up of | sk e <2 3s (Uéi = 55 5
two masses 3 kg and 5 kg distant 8 meters | sas kel A lugio 2Ll V’5 oY
from each other is distant .......... meters RECPRR-t WP PN [ C G (S
from the first mass.
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a Answer one of the following items : 3 LAY (o5 30N G| (e

(a) If the force F=21+3j—k acts at the 5581 251131 (1)
point A (1, -1, 4), find the moment of the | AR T
force F about the point B (2 , -3, 1) then |{** 2l (5 v ) P Ak
determine the length of the perpendicular (Vo= oY) o dais J o> 713 3581
drawn from the point B on the line of o C}‘“J"j | 3geall Jsbo C‘M“ V’

action of the force F. 0358 Jes L e o
(b) ABCD is a trapezium in which, | 4 3, ~wa i s > o P(o)
m(<LABC)=m(BDC)=90", Oz (5o \) 0= (=P N\ )
/m// B_C, AB=12 cm, BC=25cm cv.w\":;.;Pc_?-;.;//?P
and AD = 9 cm.Forces of magnitudes V,A_sP o= o

75, F, 50 newton act at DA, BA and g0 cu‘Vo\myauﬂéqu)\
DB respectively. If the algebraic sum RUSJC | S T o bs &
of the moments of these forces about pfd Syl g seadl o 13
the point C vanishes, find F and the |a>5b . > e J s> 553 sdn
algebraic sum of the moments of pfj Sl g semmall A ) V.,u
these forces about the point E such |éc> 2 dlads J g 558l odn
that E € BC, BE = 5 cm .v~u°=_bg._)c;9_b
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° If F, //F2 and act at A, B respectively such | 3 O\,—3%5 . 0//, & oS 13|

thatAGBC BC = 24 cm, thenAB=..... cm \-/-:-{)-:S‘&-“u‘PUMW\
e Visr o S ODbEe
Rt

C 24 cm B - o

/ / / T 7

R=10N) (F,=30N (Vo8] (P =)
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° In the following figure: BLIRCEA

ABCD is a wire in which 4 plae Al PSR
AB =2 BC=2CD =16 cm, then the sw\'\:s_?v:_?gr:;fp
coordinates of the center of gravity of the wire | s Sl J& ;S0 @lilas) o
about each of BC and BA respectively is: (B ) e bo SO0l

@ (3,3) A p )y O
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@ Answer one of the following items :

(a) A uniform ladder rests in its final

equilibrium with its upper end on a
rough vertical wall and with its lower
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 6. Prove that the reaction at the

hinge is equal to Z-vcot26 + 9
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@ In the following figure: 1S SUGAIP
A body of weight 48 Newton is placed on a | g gie Je 59 EA L) — ij
rough horizontal plane and the measure of | S5 515 W35S a8
the angle of friction between the body and PO Phe BAVICON V“_?,j\ o
the plane equals 60°. If a force inclined to 2 515 &gl e Sl 353 V“?J\
the horizontal at an angle of measure 30° | ., . 5 s V‘“"J\ s ¥+ L3
acts on the body to make it about to move | ;. ke 3 6 send)] s 25,1
on the plane, then the magnitude of the force .
equals ........ Newton
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@ In the following figure:

:é\:}\ J@\ &
If the system of coplanar forces are Byt g 58 de gomn =SS 13
equilibrium, then BC = .......... cm e = >0 Ob
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@ 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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@ In the following figure:

E

D C
L

N
A B

ABCD is alamina 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 | J& ;e ¥1 455 23 13
a rough horizontal plane. If the coefficient | SN folas oy 230 (6 gis
of the static friction between the body and | % 2 oy a d}@\

the plane equals %, then the magnitude of the | ... D ISV 53 e
friction force € ............

1 1
@ [5,12] b [5,36] [F1el] @ [vel] O

© [0,12] @ [0,36] M1Q® el ®
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@ If a set of forces are in equilibrium, then:

®

®
©

ONLY the sum of the moments of the
forces about any point vanishes

ONLY the resultant of the forces vanish.

The sum of the moments of the forces
about any point vanishes and the
resultant of the forces vanish.

The resultant of the forces equals the
sum of the magnitudes of the forces and
the sum of the moments of the forces
about any point are not vanishes.
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Q 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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@ AB 1s 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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