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QUESTION 1

a) Forvariables x = 8.25, y = 3.45,
i Write a MATLAB command that define the variables x and y.
(1 mark)

i Construct a MATLAB command that use x and y to create a column vector

that has the following elements y*, cos (g), x Xy, and x — y. Represent

the vector elements as variables a, b, c,and d. (5 marks)

b) For the matrix ¢ shown below, write the MATLAB command to extract the

following elements from matrix ¢ and assign them to variable fesla.

1.1 -32 3.4
c=(06 11 =06

1.3 0.6 55
i.  All elements in the third column (1 mark)
ii. Al elements in the second row (1 mark)
ii.  The element with the value of 5.5 (1 mark)

c) For the following mathematical equation:
y(x) = (—2.5x% + 6x%)e™*

i Describe a user-defined MATLAB function with the name vertical variable
x as the input and the output is y. The function should be such that x can

be a vector (use element-by-element operations). (6 marks)

i Write a MATLAB command to use the function to calculate the y values for

x =1 tox = 1000 inincrementof 5. (3 marks)
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QUESTION 2

a)

b)

State the alternative for these MATLAB commands.
i. multiple if-elseif-else-end (1 mark)

i. elseif structure in matrix (1 mark)

Write a for-loop that adds 5 to the variable ball for 50 times and displays the final
value using fprintf command. The initial value for variable ballis 10.
(6 marks)

Both the while-end and for-end statements are used to create loops. Describe

the main difference between the two commands. (4 marks)

The if-else-end command structure provides a means for choosing one group of
commands, out of a possible two groups, for execution. Describe the flowchart

for if-else-end structure. (4 marks)

Produce a program for script file using if-elseif-else-end structure that multiply y
with 10 if x is larger than y, multiply x with 20 if x is smaller than y and add 30
to x if x is equal to y. The resulting answer is not to be displayed in the Command
Window. (6 marks)

Construct a MATLAB script that prompts the user to enter a value for the outside
air temperature. If the temperature is above 30°C, send the user a message to
turn the aircond to HIGH. If the temperature is below 26°C, send a message to
the command window telling the user to turn the aircond to LOW.

(5 marks)
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QUESTION 3

a) Sinks and sources are two of general classes of blocks available for use in

Simulink. State the other six (4) classes. (4 marks)

b) Simulink can be used to model a system and then simulate the dynamic
behaviour of that system. To create a simple model as shown in Figure 1, four

simulink blocks are required. Describe the blocks involved. (8 marks)

& B siTpRE ‘ ;
fe  Edit  view Ouwpley  Disgram  Simulation  Anaivss Code  Tools  Heip
& iy ¥ ‘.L@ W e 4 . it . e 5 de
- 8 el R I i I IR A
- ex_smple_moosd
& ii%éﬁxiﬁ%;éﬁwmm hl
te
R )
o iy N =
7 v { !, ,,,,,,,,,,,,,, Aﬁil‘w»ﬂ
! B | Lo
- |
: e
{ = -
—
Ready 0% orietS

Figure 1

c) Blocks and lines are two major classes of items in Simulink. Explain the functions

of blocks and lines. (4 marks)

d) Describe the two methods to open Simulink from the MATLAB window.
(4 marks)
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Mux and demux are the blocks in Signal and Routing library of Simulink that

organizes signals from blocks. Describe the function of mux and demux blocks.
(4 marks)

Explain the method for sending Simulink data into MATLAB using the

configuration of a Scope block in Sinks library. (3 marks)
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QUESTION 4

a) The model in Figure 2 solves a nonlinear equation f(z) . Based on the Simulink

blocks in the model, recognize the equations at points A,B,C,D,E, and the final

equation for f(z) at point F. (7 marks)
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Produce a MATLAB program which will take a numerical user input. If the user
input is within the 0-100 range, the program would display “Inside range”;
otherwise, the program would display “Outside range.” Moreover, if the input is
greater than 25 and less than or equal to 30, fhe program would additionally display
“First half,” and if the number is more than 50 but less than or equal to 75, the
program would additionally display “Second half.” Use nested loop, relational and

logical operator in your program. (11 marks)

At a local university, each engineering major requires a different number of credits

for graduation. For example, recently the requirements were as shown in Table 1.

Table 1
Major Credit for Graduation
Civil Engineering 130
Chemical Engineering 130
Electrical Engineering 126
Mechanical Engineering 129

Apply a MATLAB script that prompt the user to his/her engineering program. Use
a switch/case structure to send the minimum number of credits required for

graduation back to the command window. (10 marks)

End of Question







