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Exam AE1-914-1 - 2004.01.16 Studentnumber

PROBLEM 1 (weight 1 - £ 20 min.) Name:

The drawing below shows a student on a bike viewed from behind. The student carries
two crates of beer on the luggage rack of his bike. Additionally it is given that:

e Each crate has a width of 30 cm and a height of 20 cm.

e The luggage rack has a width of 20 cm.

e Each crate weighs 100 N. The weight can be considered to be uniformely distributed
over the crate.

The crates touch each other in one point only.

Each crate touches the luggage rack in one point only.

0

Questions:

a. Draw a free body diagram of one of the crates and draw all forces acting on it.
Assume that the student exerts no vertical forces on the crates. Use the space
provided to the right of the picture.

b. What is the magnitude of the horizontal force on the hand of the student as a
consequence of carrying the crates?
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PROBLEM 2 (weight 2,5 - + 40 min.) Name:

You are given the statically indeterminate structure drawn below. The magnitude and
sense of the moment in A are given.

Question:
a. Calculate all other support reactions. Draw each support reaction in the figure with
the correct sense and give the magnitude.
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PROBLEM 2 (weight 2,5 - + 40 min.) Name:

b. Draw the M-diagram and V-diagram for the entire structure with the deformation
signs. Write down the characteristic values.

M-lijn:
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PROBLEM 2 (weight 2,5 - =40 min.) Name:

c. Draw the N-diagram for the entire structure with the correct signs for tension and
compression. Write down the characteristic values.
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PROBLEM 3 (we_ight 2,0 - £40 min.) Name:

You are given the following truss structure.
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Question:
a. Calculate the support reactions and draw them in the figure with the correct sense.
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b. Calculate the forces in bars 1 to 8 with the correct signs for tension and compression.
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PROBLEM 3 (weight 2,0 - + 40 min.) Name:

b. (continuation)
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c. Draw all forces acting on node C. Check whether node C is in equilibrium using a
force polygon.
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PROBLEM 4 (weight 1,5 - + 30 min.) Name:

You are given the hinged beam in the drawing below.

Question:
a. Calculate, using virtual work, the support reaction in C. Indicate the mechanism.
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b. Calculate, using virtual work, the bending moment in B. Indicate the mechanism.
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PROBLEM 4 (weight 1,5 - + 30 min.) Name:

c. Calculate, using virtual work, the shear force directly to the left of B. Indicate the
mechanism.
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PROBLEM 5 (weight 3,0 - + 50 min.) Name:

You are given the structure depicted below. A constant distributed vertical load acts on
part DE.
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Question:
a. Calculate the support reactions and draw them in the figure with the correct sense.
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b. Explain how one can immediately see that the moment in A equals zero?
Substantiate your answer without calculations.
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PROBLEM 5 (weight 3,0 - = 50 min.) Name:

c/d/e.  For the entire structure, draw the M- and V-diagrams with the deformation
signs. Draw the N-diagram with the correct signs for tension and compression.
Write down the characteristic values. For the M-diagram, also draw the
tangents in points D and E and clearly indicate where these intersect.
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