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Instructions :
1. The test contains 3 problems, 4 pages (this page inclusive). All necessary formula are
given in exam questions.
2. Do all the problems in a book provided. Remember to print your name, identification
number (ID), and seat number clearly on your workbook.
3. Scientific calculator is allowed to be used for the test provided that it must be initially
reset and have visual checks by a proctor. Note that the use of an inappropriate calculator
will be considered as misconduct.
4. No program in any form may be taken into the examination room. Also, calculators with
facilities for storing and retrieving text, graphical calculators, personal organizers,
dictionaries, thesauruses, computer are not allowed.
5. Other communicating devices such as mobile phones, pagers, etc. are not permitted in the
examination.
6. Textbooks, short notes and relevant material are not permitted in the test room.
7. There are marks allocated for working towards final answers, hence write and explain
your answers clearly.
Before entering the examination room, make sure that you do not to bring any disallowable
materials into the examination room, intentionally or unintentionally. If proctors have found
them in your occupation, you will be seriously punished by suspending your study for one
year and receiving a Fail(F) grade in this subject.
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1. Figure 1 is an indeterminate beam with supports at A and D, the load at B and moment at D. The
beam has the moment of inertia of 20 mm2 and 60 mm2 as shown in the figure. Answer the following
questions, use the equations and diagram as shown in Figure 2 as a guideline to answer the question.
(a) State 3 assumptions used in applying Finite Element method in Figure 1 (2 marks)
(b) Sketch a diagram as a Finite Element model of Figure 1 (1 mark)
(c) Write a Force Vector in Matlab (2 marks)
(d) Find stiﬀness matrix of each element and hence find a global stiﬀness matrix (3 marks)
(e) Write a boundary condition in a matrix form (2 marks)

Figure 1: An indeterminate beam

Figure 2: Finite Element equation for a beam element
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2. Answer the following questions
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i. size(a, 2) (0.5 marks)
ii. a(:, 2). ⇤ b(:, 3) (0.5 marks)
iii. aˆ2 (1 marks)
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(b) Write the output of the following code
i. zeros(3, 4) (0.5 marks)
ii. 10 : 1 : 2 (0.5 marks)
iii. linspace(0, 9, 10) (1 marks)
(c) From the function in Algorithm 1, let x = 0 : 10 and t_0 = 1, answer the following questions,
i. if y = ustep(x, t_0), sketch a graph according to the Matlab command plot(x, y) (2 marks)
ii. if t_1 = 2 and y = ustep(x, t_1) ustep(x, t_0) sketch a graph according to the Matlab
command plot(x, y) (2 marks)
iii. Explain the line [m, n] = size(t) in Algorithm 1 and what output will you get if x = 1, and
you use the Matlab command ustep(x, t_0) (2 marks)
Algorithm 1
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3. A cantilever has a distributed load as shown in Figure 3, and the closed form solution of the deflection
is shown in the figure.
´
´´
(a) The shear force can be found as ydx and the bending moment can also be found as
ydxdx,
adapt the equation shown in Figure 3 to find the shear force and bending moment of the beam
shown in Figure 3 (2 marks)
(b) Algorithm 2 is incomplete, complete the rest of the code in step 2-5 (6 marks)
(c) Explain what the benefits of Matlab over compiled programming languages and spreadsheet (2
marks)

Figure 3: A diagram showing a simple cantilever with a distributed force
Algorithm 2
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