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Instructions:

1. Write your name, student ID, and circle your PA session group in the space provided.
2. This examination booklet has 5 pages.
3. This is a closed-book exam.
4. Attempt all questions.
5. Only calculators and drafting/writing tools are permitted. 
6. The exam is 75 minutes.  
7. Solve each question using the space provided for each question.  Extra sheets will not be provided.   
8. Do not remove or un-staple any pages. 
9. Do not change the order of the questions.
10. This exam sheet cannot be taken out of the examination room.
11. All questions carry the same marks




Question 1:

Determine the magnitude of the projected component of the 100-lb force acting along the axis BC of the pipe.
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Question 1/Solution

Find the force vector:
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FCB = 10.5 lb 





Question 2:

If the mass of the girder is 3000 kg and its center of mass is located at point G, determine the tension developed in cables AB, BC, and BD for equilibrium.
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Solution 

To satisfy the equilibrium conditions, the tensile force in cable AB must be equal to the weight of the girder 
 (
2/10 marks 
)
FAB = 3000 x 9.81 = 29.43 kN
FAB = 29.4 kN

Draw the FBD 
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 (
2/10 marks 
)


 (
2/10 marks 
)


Solve equations (1) and (2), yields 

 (
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)FBC = 15.2 kN 
and 
FBD = 21.5 kN
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)
Question 3:

Determine the force in each cable used to support the 40-lb crate shown in the Figure bellow. 
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EXAMPLE |3.7

Determine the force in each cable used to support the 40-1b crate
shown in Fig. 3-12a.

SOLUTION

Free-Body Diagram. Asshown in Fig.3-12b, the free-body diagram
of point A is considered in order to “expose” the three unknown forces
in the cables.

Equations of Equilibrium. First we will express each force in
Cartesian vector form. Since the coordinates of points B and C are
B(—3ft, —4 ft, 8 ft) and C(—3 ft, 4 ft, 8 ft), we have

—3i — 4j + 8k }
2 (=3) + (—47 + (8
= —0.318Fpi — 0424Fgj + 0.848Fgk

Fp = F,{

e { 3i + 4j + 8k }
e
2 (=37 + (47 + (8
@ = —0.318Fi + 0.424Fj + 0.848Fck
Ep = Fi

W = {—40k} Ib
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EXAMPLE | 3.7 CONTINUED

Equilibrium requires
3F =0, Fp+ Fc+ Fp+W=0
—0.318F i — 0.424Fpj + 0.848F gk
— 0.318Fci + 0.424Fcj + 0.848Fck + Fpi — 40k = 0

Equating the respective i, j, k components to zero yields

3F, =0 —0.318Fp — 0.318Fc + Fp =0 (1)
SE,=0; —0.424Fp + 0.424Fc = 0 )
W=401b y SE =0 0.848Fp + 0.848Fc — 40 =0 3)
(®) Equation (2) states that Fp = F¢. Thus, solving Eq. (3) for Fgand F¢

Fe.ai2 and substituting the result into Eq. (1) to obtain Fp, we have

Fy = Fz=2361b Ans.
Fp=1501b Ans.
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