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Questions : (5 Marks)
1-

a- Convert a torque value of 31.86 N.m in to US units.
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= 23.-57TIb-F2
b- Evaluate and express with SI units having an appropriate prefix the
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Cc- By definition show the difference between the Vector and Scalar.
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d- Resolve the force given in the following figures along the line X and Y?
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2- Four forces act on bolt A as shown. Determine the resultant of the forces on the bolt.
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3- It 1s required that the resultant force acting on the eyebolt in figure below be directed along the
positive x axis and that F, have a minimum magnitude. Determine this magnitude, the angle e and
the corresponding resultant force.
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4- A truck is to be towed using two ropes. If the resultant force is to be 950 N, directed along the
positive x axis, determine the magnitudes of forces F5 and Fp acting on each rope and the angle 0 of Fg so
that the magnitude of F is a minimum , F, acts at 20 from the x axis.
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6- Replace the force and couple system acting on the member in Figure below by an equivalent resuftant force
and couple moment acting at point O. Soo ¥ é
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"]- The member shown in Fig below is pin connected at A and rests against a smooth support at B.
Determine the horizontal and vertical components of reaction at the pin A.
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8- Determine the reaction for the frame as shown, draw the (FBD)
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9- Determine the force in cables AB and AC necessary to support the ( 12 kg ) traffic light shown in
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0-The jib crane shown in Flgure is subjected to three coplanar forces. Replace this loading by an
equivalent resultant force and specify where the resultant’s line of action intersects the column 4B

and boom BC.
The jib crane shown in Fig. 4-454 is subjected 1o three coplanar forces. M
Replace this loading by an equivalent resultant force and spealy sl 3t
where the resultant’s line of action intersects the column AR and = :
boom BC. =
s/
sl 2501k
SOLUTION
Force Summation. Resolving the 250-1b force into x and y
.

componénts and summing the force components yields

+ i1 1a)
— (Fp), = ZF; (Fp), = —2301b(35) —1751b = —3251h = 325 b <

+1(Fe) = EF: (Fa) = —2501b(3) —601b = —2601b = 260 1b

As shown by the veclor addition in Fig. 4-455,

Fp = V(325 Ib)* + (260 Ib): = 416 1b iz

Y ]'Eﬁﬂlh)_lg?:v .
M \asmw) '
Moment Summation. Moments will be summed about point A. % J.E'g?. ’
Assuming the line of action of Fg intersects A at a distance y from A, F, g 1 3 N ¥
Fig. 4456, we have . 2601b .
o
C + (Ma), =My 3251b(y) + 260 1b (D) (&)
Fig. 4-45

= 1751b(5ft) — 60 1b (3 fr) + 250 Ib(3)(11 fry — 250 1b(£)(8 fi)

y =229 \

'
Stu‘dent s ] By the principle of transmissibility, Fp can be placed at a distance x
Statics (8012 where it intersects B, Fig. 4-45b. In this case we have

C + (Mg, =EM,;  325Ib(11 fi) — 260 b (x)

= 1751b(5f) — 601b(3 ft) + 250 1b{3 )11 ft) — 2501b()(8 fr)
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= 10,9 ft b




