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ANSWER ALL QUESTIONS 

 
 
 

Equipment or materials required – Calculators are permitted.  

Adnoddau neu ddefnyddiau sydd eu hangen - Caniateir cyfrifianellau.  
 

  



Open a Word file, put your name in a header and at the end of the exam copy your Matlab 
commands and output to the file. 
 

Print off your Word document and hand in before leaving the exam room 
 

In the event of printer error, email your Word file as an attachment to: 
ainsley.thomas@colegsirgar.ac.uk 
 

Marks 
 
1. If 𝑥𝑥 = 2.3 and 𝑦𝑦 = 3.1, evaluate using ‘assignment statements’: 
 
 a)  𝑥𝑥2 − 𝑦𝑦 b)  (4𝑦𝑦)𝑥𝑥−𝑦𝑦 c)   𝑒𝑒3𝑥𝑥𝑥𝑥 d)  𝑙𝑙𝑙𝑙𝑙𝑙10(𝑦𝑦𝑥𝑥 − 𝑥𝑥) 

[10] 
 

2. If 𝑄𝑄 = �
2
√8

2
√8

2
√8

− 2
√8

� and the matrix 𝑋𝑋 = � 3 4
−1 0� 

  
 a) Show that 𝑄𝑄𝑇𝑇 = 𝑄𝑄−1 
 b) Show that (𝑄𝑄𝑄𝑄𝑄𝑄𝑇𝑇)6 = 𝑄𝑄𝑋𝑋6𝑄𝑄𝑇𝑇 

 [20] 
 
 
3. On the same set of axes, plot the graphs of 𝑦𝑦 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 and 𝑦𝑦 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 for −𝜋𝜋 ≤ 𝑥𝑥 ≤ 𝜋𝜋. 
 Copy the figure window and your commands to your Word file. By zooming into the 
 points of intersection, and copying the resultant figures into your Word file, write 
 down the two points of intersection, correct to 2 decimal places. 

[25] 
 
4. Use the solve command to find the three roots of the equation 4𝑥𝑥3 = 2𝑥𝑥2 − 3𝑥𝑥 + 1. 

Show that the sum of the roots is 1
2
 and the product of the roots is 0.25. (start with 

clear all and syms x) 
[20] 

 

5. If 𝑦𝑦 = 3𝑒𝑒𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, use Matlab to find 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

, 𝑑𝑑
2𝑦𝑦

𝑑𝑑𝑥𝑥2
 and 𝑑𝑑

4𝑦𝑦
𝑑𝑑𝑥𝑥4

 
  

 Show that �𝑑𝑑
4𝑦𝑦

𝑑𝑑𝑥𝑥4
�
2

+ �𝑑𝑑
2𝑦𝑦

𝑑𝑑𝑥𝑥2
�
2

+ 4𝑦𝑦2 = 180𝑒𝑒2𝑥𝑥 

 [25] 
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PSDE4003-SGEE4002 Matlab Exam 2018-19 Solutions 

Qu 1 

>> x=2.3;y=3.1; 

>> x^2-y 

ans = 

    2.1900 

>> (4*y)^(x-y) 

ans = 

    0.1334 

>> exp(3*x*y) 

ans = 

  1.9479e+009 

>> log10(y^x-x) 

ans = 

    1.0490 

(2 marks each = 8 + 2 for statements) 

 

Qu 2 

>> Q=[2/sqrt(8) 2/sqrt(8);2/sqrt(8) -2/sqrt(8)] 

Q = 

    0.7071    0.7071 

    0.7071   -0.7071 (4) 

>> X=[3 4;-1 0] 

X = 

     3     4 

    -1     0  (2) 

>> Q' 

ans = 
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    0.7071    0.7071 

    0.7071   -0.7071 (2) 

>> Q^-1 

ans = 

    0.7071    0.7071 

    0.7071   -0.7071 (2) 

>> (Q*X*Q')^6 

ans = 

  -91.0000   45.0000 

 -180.0000   44.0000 (5) 

>> Q*X^6*Q' 

ans = 

  -91.0000   45.0000 

 -180.0000   44.0000 (5) 

(Qu 2 total = 20) 

 

Qu3 

fplot('sin(x)',[-pi,pi]) (5) 

>> hold   (2) 

Current plot held 

>> fplot('cos(x)',[-pi,pi]) (5) 
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  (3) 

  (2) 

Point of intersection (-2.68, -0.89)                      (3) 

   

(2) 

Point of intersection (0.79, 0.71)        (3) 
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(Qu 3 total = 25) 

 

Qu4 

>> clear all 

>> syms x 

>> ans=solve(4*x^3-2*x^2+3*x-1) (4) 

 ans = 

                                                                                                                        ((107^(1/2)*6912^(1/2))/6912 + 
29/432)^(1/3) - 2/(9*((107^(1/2)*6912^(1/2))/6912 + 29/432)^(1/3)) + 1/6 

 (3^(1/2)*(2/(9*((107^(1/2)*6912^(1/2))/6912 + 29/432)^(1/3)) + ((107^(1/2)*6912^(1/2))/6912 + 
29/432)^(1/3))*i)/2 + 1/(9*((107^(1/2)*6912^(1/2))/6912 + 29/432)^(1/3)) - 
((107^(1/2)*6912^(1/2))/6912 + 29/432)^(1/3)/2 + 1/6 

 1/(9*((107^(1/2)*6912^(1/2))/6912 + 29/432)^(1/3)) - 
(3^(1/2)*(2/(9*((107^(1/2)*6912^(1/2))/6912 + 29/432)^(1/3)) + ((107^(1/2)*6912^(1/2))/6912 + 
29/432)^(1/3))*i)/2 - ((107^(1/2)*6912^(1/2))/6912 + 29/432)^(1/3)/2 + 1/6 

 >> roots=double(ans)   (4) 

roots = 

   0.3576           

   0.0712 + 0.8331i 

   0.0712 - 0.8331i 

>> sum(roots)    (6) 

ans = 

    0.5000 

>> prod(roots)    (6) 

ans = 

    0.2500 

(Qu 4 total = 20) 
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Qu 5 

>> clear all 

>> syms x 

>> y=3*exp(x)*sin(x)   (6) 

y = 

 3*exp(x)*sin(x) 

 >> y1=diff(y)   (3) 

 y1 = 

 3*exp(x)*cos(x) + 3*exp(x)*sin(x) 

 >> y2=diff(y,2)   (3) 

 y2 = 

 6*exp(x)*cos(x) 

 >> y4=diff(y,4)   (3) 

 y4 = 

 -12*exp(x)*sin(x) 

 >> y4^2+5*y2^2+4*y^2 (6) 

 ans = 

 180*exp(2*x)*cos(x)^2 + 180*exp(2*x)*sin(x)^2 

 >> simplify(ans)  (4) 

 ans = 

 180*exp(2*x)    

(Qu 5 total = 25) 
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