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Name(s) Student #:
Notes:
1) Time limit: 120 minutes (6 questions, 20 minutes for each question)
2) This examination paper has 7 pages, including this title page.
3)  Answer all questions. There is no choice.
4) Answer all questions in the space provided on this examination paper. You may use the
reverse side of these pages for your rough work if necessary.
5) Write your name and student number on the top of each page. We will not discuss grading
later if that has not been done.
6) Do not separate the pages.
7) Show all necessary steps to support your answers.
8) Ifyou feel that any information is incorrect or incomplete, make a reasonable assumption,
state it clearly, and proceed.
9) List the three principles of engineering below number 10) for 3 bonus marks.

10) Authorized memoranda: non-programmable calculator.
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Question 1 [20 marks]

Midterm Examination A, May 20°, 2016
a)

Resolve the forces F; and F; into components along the # and » axes. [10 marks]

b) Find the resultant force and its direction measured counter-clockwise from the positive u-axis. [10 marks]
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Question 2 [20 marks]

a) What is the angle ﬁz makes with the y-axis. [2 marks]
b) Express each force acting on the pipe assembly in Cartesian vector form. [6 marks]

¢) Determine the magnitude and direction cosines of the resultant force of the two forces acting on the pipe

assembly. [12 marks]
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Question 3 [20 marks]

a) If the deformation of each spring is not allowed to exceed 200mm, determine the maximum mass of the
box that can be safely supported. Include a complete FBD in your solution. [16 marks)
b) Using the mass from part a), how much does each spring deform in the equilibrium position? [4 marks]
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Question 4 [20 marks]

a) Determine the magnitude of the moments of the force F about the %, 9, and z-axes using the Cartesian
vector approach (moment about A). [10 marks]

b) Clearly illustrate the direction of the moments on the Figure shown below. [3 marks]

5
¢) Find the moment of the force F about an axis extending from A to B, ie. AB axis. Express the result as a
Cartesian vector. [7 marks]
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(Draw the direction of the moment about each axis in this Figure)
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Question 5 [20 marks)

Locate the centroid (X%, ) of the composite area shown in the Figure below.
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Question 6 [20 marks]

a) Replace the triangular distributed load by a single resultant force and indicate its position along the
horizontal member. You may neglect the thickness of the members. [2 marks]
b) What is the tension developed in cable BC used to support the wood frame? Include a complete FBD of

the wood frame in your solution. [6 muarks]
¢) Determine the horizontal and vertical components of reaction at the pin A. [1.2 marks]
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