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Two parallel forces of magnitudes 40, $ obsbaty Oljlse OUsS

100 newton act in two opposite dirctions. | V++ ¢ ¥sd £+ Laylade olgV
If the distance between their lines of action | Lgdas  Jos 0 LBldly (o350

equals 240 cm, then find their resultant and - Ve
its point of action. o, 56 by Logd s ]
2
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IfF=37-bj.F,=a7-5] CTo-T Y =508 1
Fo-h=10

are two forces form a couple, e
...... (o« P)dp\?\jaj\dbﬂ

then(a,b)=....
@ 3,-9 ® (3,5) ()@ (O
© (-3.,9 @ (-3,-5) (- ) (o.7) D
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Answer one of the following items:
a- A uniform rod AB of length 120cm and of

weight 4 newton, is hinged at A to a hinge
fixed at a vertical wall.
Aweightofmagnitude 3 newtonis attached
to the rod at a point 40 cm apart from B
the rod is kept in a static equilibrium in
a horizontal postion by means of a string
attached at the end B of the rod, its other
end 1s fixed at a point C on the wall lying
vertically above A such that AC = 160 cm
. Find the magnitude of the tension in the
string and the magnitude and the direction
of the reaction of the hinge.

b- A uniform rod rests with its upper end on

a vertical wall; the coefficient of friction

between the rod and the wall is equal to 1

2
If the rod rests with its lower end on a

horizontal plane; the coefficient of friction
between the rod and the plane is equal to i
Find the tangent of the angle which the

rod makes with the horizontal when it 1s
about to slip.

(A pdon ¥ Anll) LCObicw Y = dolall Ao g3l Al yud | Al Galgds (yloie!

o oo o

s LAWY (3G B8N Su) e i

APPSR b
Wl S (50 £ A9y o
e e Bl S Jaie !
s ¥ oslade Oy a2l B
Loy o op e B odm e
Aoy o daly o @)k
Pl Gy s e >
BLHY .
Gl _SC il 0 310\ e
L) (B Al jlde agl
bkl Jab 35 0la5ly ey
Jalne oy Ll e g5l
) oy aw S
S il 2 sl
SN Jolns 21 (6 gie
SRESYP WERNIEY | FNEPI
&i&‘wbﬁ‘ e 251 s sl
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| 4
ABCDisasquare whose side lenghis 100cm, | v++ aal> Job pr S P

two forces of magnitudes 60, 60 newton uj CTVEIE PP PR [JCHR | -
act in the direction of BA, DC. Find two | - 55 .4 . S sibo ealesyl
forces equal in the magnitude, acting at A | & O35 L&l $ o sluss
-— ] ?U}KS <L N b
and C, parallel to BD and forming a couple | @29 S 0hllss = «

equivalent to the couple formed by the first S C‘ﬁﬂm e \3\-(*4 153
two forces. Oeto¥) 5s e
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ABCD is a rectangle in which AB =9 cm, | . = Pas Jdatas § > f

BC = 24 cm, E and F are midpoints of BC PRRE I P
and AD respectlvely.. e Je TP 3o ol
The forces of magnitudes 18, 48, 30 and i \
, . . 3 5 ¢ Yo N A 6}.@5‘ C)J.:\

24 gm. wt. act in the direction of AB, BC,
CF and FA respectivitely prove that the ] -2
system is equivalent to a couple and find the | A e b
norm of its moment, then find two forces | « &1 (2 sl oda O il
. —_ —> . . ¢, ¢
acting along EA, FC so that the system is | {55 548 .\wkvs.m;,c)\:m A>5ls

—

Csxcxo e GO

in equilibrium. Aoyl 355 S x50 pia
7
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[ 6 |
In the following figure: NN

The centre of gravity of three equal masses | & & sluze |5 EN & S e
each of magnitude = 2kg are fixed at the | we dcso4s V’S Y sasly S
vertices of a right-angled triangle in which | y,L 3 415 V_,Lg CALRTY
the length .o‘f the sides of its right angle are | . PEYSRLIPPOIE P AW b
6cm, 9cm is:

Y
A ~°
C el
6 cm MP
A - s
r 9 cm B :x
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The centre of gravity of the system consists | « T ;S e W50 ol 435 Sy

of two masses 6 and 9 kg and the distance | wag kel V¢ dlue Lgi V’S 4
between them i1s 10 m. lies at a distance ....... RCTSI ¢\ B Jﬁ‘ AT e
meters from the first mass.

@ 3 ® 4 e v ®
© 5 @ 6 O o @
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Four equal masses, each of magnitude | JS s sluze 1S e Sl
100gm are plac.ed at the .VGI’tICGS of a square PRI R NIA PP
ABCD, determine the distance between the ’

Ao gzl W8 3550 s S > O P

centre of gravity of the system and both AB
and AD. 8P eor Al

11
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A body of weight 21 newton is placed on | Js OS}{"\ )9 — )
a rough horizontal plane, two horizontal | Je &j3ls i &) (st
forces act on the body of magnitudes 3 | ¥ lLa,laie oHlasl 5\3}3 V“'?J\
newton and 5 newton and include an angle | & sl kgio O\ a9 350 0 (s

of measure 60°. Bl ey e c.,c\s " Ll
If the body is about to move, then the | KUl SN e ol
coefficient of static friction equals .............. T e P o

1 \

® 5 ® - v O 3O
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If the limiting static friction force = 60 | S5l S 858 o8 13
newton, the resultant reaction force equals A (e T =S
100 newton, then the normal reaction force | 5s5 Voo = Juasl Jadl 5 353
SLALEL newton (P9 e = G090 Jadll 5 OB

@ 60 ® 80 A © Q)

13
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A body of weight (w) is placed on rough | sse Je (5) 45 pear 29
plane inclined to the horizontal at an angle of | \g.l3 & 5\ 1 gaﬂ\ PR WSS
measure (0). If the least force acting parallel | las o315 558 351 of umgp (2)
to the line of the greatest slope of the plane V“"M Jads gl Joo ST
to make the body about to move upwards the 8 5] d\;ﬁ I3 0 el
plane equals (2w sin 0). (2l 5¥) gsls
prove that: E\v)
(1) The measure of the angle of friction = 0. Gl
(i1) The magnitude of the resultant reaction == S8 515 A3 (1)
force = w. 9= Juaall Jadll 5,858 )l (i)

14
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If F= (2, -3, 4) acts at the point (1, 1, 1), | & 5% (E¥-c¥) =5 <3613
then the component of the moment of F | & &Sl (V ¢V V) ki
about the x-axis equals....... | ... S3ld e d s>

@ 7 ® -2 @ v O
@—5 @2 \’@ o-@

15
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In the following figure: : éu\ < u’
The sum of the moments of the forces about & 53! 2355 ¢ 52
the point O equals ...... N.cm - 9 ‘:;j\“.i(j) i s
8v3 N 5N 553 FVA g0
60° 28 .

/100cm 6800m /rﬂ\.. > A
@ 800 ® -800 NS © FEAE Wl O
© 400 @ -1200 e e O
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Answer one of the following items: s LN (3G B8N S S i
a- Ifthe force F=217 —j +3K acts at the point 558l 55 -l
A (-3, 1, 2). find the moment vector of the EY+ S-S V=0

force F about the point B (2, 2, _l)f then S}ES\P& g (V¢ Y oY) Pkl 3
calculate the length of the perpendicular &" (Yoo it -
;122\:;1 Of;(t)lrll; ;ilfc epomt B on the line of o o e 5L spel J b

’ Bl s Jas

DARORTY 59 g s M s

F=Ci+m],F=1-3),F=2i+] ) by
act at the points A(1, 2), B (0, 4), C (2, 4) S+ Y=
respectively. If the sum of the moments of | (¢ ¢+ ) Lo (Vo)) Plaadt 3
the forces about the origin point=-9k and o Je (€0 Y )_>

the sum of the moment of the forces about

: o S8 p3e fema O 13
the piont D (-2, 3) equals — 4k, Find the

B A= = LY ) dladl
value of each of £ and m. s SM\ed}j"pJ;twa
5 a3 aosb B 6= (Y ey

17
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F, and F, are two parallel forces act in | o235 NS ReritivoiCr U]
opposite directions. If FT= 6 newton, 1?228 w S palate (e &9
newton . If the distance between the second | <555 5ss A = Lo «Sss V=
force and the resultant equals 15cm, then the | Jlade 451358 e das daswl)

distance between the two forces OBl o aadl =0
equals ...... cm e sl

19
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In the following figure: S gl b

If AB is arod is in equilibrium horizontally, Gl Gze Coas j o8 13

them the distance x — ..... cm P sl ol

@ @ @ 55 ® 55 @ 5»©®
Newton Newton Newton

I -V = = —I

e ey
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In the following figure: BN CEA
If the magnitude of the forces is in newton, P93l g s polie eS8 13
the system is in equilium, then: OB &53te de gamadl
Kellx.. newton P9 e, x4

8
i ® o, e @

21
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AB is a uniform rod of length 90 c¢cm and 55 gt J}ija__wwj
of weight 60 newton suspended horizontally a3l s S alas 355
at its two ends A and B by two vertical S u"u O w L e e
strings. where should a weight of magnitude 055 L es Nawolke B
150 newton be suspended in order that the - \m s P ARy
magnitude of the tension at A is twice the g ?
magnitude of the tension at B.
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