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Exam 01:  Chapters 02 and 03
• Solve each of the following problems to the best of your ability.  You may use the attached formula sheet.

• Read and follow the directions carefully.

• Solve using the method required by the problem statement.

• Show all your work.  Work as neatly as you can.  If you need scratch paper, blank sheets will be provided for you.

• It is permissible to use your calculator to solve a system of equations directly.  If you do, state this explicitly.

• Express your answer as directed by the problem statement, using three significant digits.  Include the appropriate 
units.

Here’s where those exam questions came from:

Problem 01:	 Problem 2.2 from the text.  Analogous to homework Problem 2.24, solution posted 
on the course web.

Problem 02:	 Problem 2.9 from the text.  Analogous to Quiz 01, solution posted on the course 
web.

Problem 03:	 Problem 2.128 from the text.  Completely analogous to homework Problem 2.136, 
solution posted on the course web.

Problem 04:	 Problem 3.23 from the text.  Problems 3.20 and 3.24 (also involving springs) were 
solved for you in class and posted on the course web.

Problem 05:	 Problem 3.55 from the text.  Almost identical to Examples 3.51 and 3.59 solved 
and presented by yourselves on the board.  Complete solutions posted on the course web.
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Problem 01
The force F1 = 500N and F2 = 750N.  The angle θ = 45°.  The 
resultant R = F1 + F2.  

A. Draw the force triangle.  Do not skip this step.
B. Use the Law of Cosines to determine the magnitude 

of the resultant vector R.

F1 = 500 N

F2 = 750 N
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Problem 02
Forces F1 and F2 are applied to the eyebolt as shown on the right.  
The magnitude of the resultant vector R = F1 + F2 is R = 218 N.

A. Draw the force triangle.  Label the three interior angles 
α, β, and γ.

R
F1

α
F2 30°

30°

β

β

α

u
γ

γ

B.   Apply the Law of Sines to calculate each of the interior angles 
you have just drawn and labeled.
C.   Find the angle θ measured from the u axis to the resultant 
vector R.
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Problem 03
Force F = (30i – 45j + 50k)lb is applied at point C of the bracket 
ABC  as shown on the right.  

A. Determine the unit vector in the direction from B to C, 
and express it in cartesian components.

B. Use the method of vector dot product to calculate the 
component of the applied force acting along the direction BC.

C. Find the force component perpendicular to direction BC.
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Problem 04
As shown on the right, a cord is attached to a spring.  The 
spring constant k = 50 lb/ft.  When the force P = 80 lb is 
applied vertically downward as shown, the angle for 
equilibrium is θ = 60°.  Note that the cord does not stretch, 
and its constant length is rAB = 2 ft.

A. Draw the free body diagram summarizing the 
forces acting at point A.  Do not skip this step.

B. Express each of the force vectors in terms of its 
cartesian components.  Use the geometry of the 
problem to determine the angle φ.

C. Solve the equations of equilibrium to determine the 
tension in the cord and the spring force.

D. Determine the unstretched length of the spring.
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Problem 05
The crate shown is suspended from a rod supported by two cables attached 
to a wall.  If the cables can support no more than 300lb of tension, determine 
the maximum weight which can be hung from point A.

A. Draw the free body diagram summarizing the forces acting at 
point A.  Do not skip this step.

B. Express each of the force vectors in terms of its cartesian 
components.

C. Write the equations of equilibrium for the system.  Examine these 
equations to determine which cable will carry the maximum tension.

TB =(0.286/0.308)TC means that TC is larger, 
and will reach the maximum value first.

Set TC = 300 lb to solve the system.

D. Solve the system to determine the tension in each cable, the support force provided by rod AD, and the maximum 
allowable weight of the crate.
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