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INTI INTERNATIONAL COLLEGE PENANG 

 

FOUNDATION IN SCIENCE (CFSI) 

MAT1211: MATHEMATICS 2 

FINAL EXAMINATION: JANUARY 2020 SESSION 

 

Instruction: This paper consists of FOUR (4) questions. Answer ALL FOUR (4) questions.  

All questions carry equal marks. 

 

 

Question 1 

 

(a) Given 𝑧1 = 1 + √3 𝑖  , 𝑧2 = 2 + 𝑖  , 𝑧3 = 3 − 𝑖   .  Express each of the following in the 

form 𝑎 + 𝑏𝑖. 
 

(i) 𝑧2𝑧3. 

(2 marks) 

(ii) 
1

𝑧1
. 

(3 marks) 

 

 

(b) Given 𝑧 = √2 + √2𝑖. 
 

(i) Express z in polar form. 

(3 marks) 

 

(ii) Use De Moivre’s theorem to find 𝑧5, giving your answer in the form of 𝑎 + 𝑏𝑖. 
(4 marks) 

 

(c) (i) Evaluate ∫ √𝑥
1

0
 using direct integration. 

(2 marks) 

 

(ii) Evaluate ∫ √𝑥
1

0
 using trapezoidal rule with 5 function values, giving your answers 

correct to 4 decimal places. 

(4 marks) 

 

 

(iii) Hence, calculate the percentage error with the approximation used in (ii). 

(2 marks) 

 

 

(d) Obtain approximate solutions of the differential equation 

 

𝑦′ = 𝑥 + 𝑦2, 𝑦(0) = 1, 
 

 on the interval [0, 0.6] using the method of Euler with a step size of h = 0.2. 

 

 What is the approximate value of y when x = 0.8? 

(5 marks) 
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Question 2 

 

(a) Given 𝐴 = [
0 1 −1
1 −1 0
1 1 2

]. 

 

 (i) Find A-1. 

(7 marks) 

 

 (ii) Hence or otherwise, find the solutions to the following linear system: 

 

32

2

1







zyx

yx

zy

 

(4 marks) 

 

 

(b) (i) By using the Maclaurin Series of 𝑒𝑥 and sin x available in the formula booklet, 

write down the first four terms of the Maclaurin Series of 𝑒−𝑥 and sin 2x. 

(3 marks) 

 

 (ii) Hence, write down 𝑒−𝑥sin2𝑥 up to and including the term in x3. 

(2 marks) 

 

 (iii) Hence, find an approximation of ∫ 𝑒−𝑥sin2𝑥 𝑑𝑥
1

0
. 

(3 marks) 

 

 

(c) The power (in watts) consumed in an electrical resistor is given by =
𝐸2

𝑅
 .  If E = 200 volts 

and R = 8 ohms, find the approximate change in power if E is decreased by 5 volts and R 

is decreased by 0.2 ohms. 

(6 marks) 

 

 

 

Question 3 

 

(a) Given the differential equation 𝑥𝑦′ − 𝑦 = 𝑥3𝑒𝑥. 

 

 (i) Find the integrating factor of the differential equation. 

(3 marks) 

 

 (ii) Hence, find the particular solution of the differential equation which satisfies 

y’(0) = 0. 

(6 marks) 
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(b) Find the general solution for each of the following: 

 

 (i) 𝑦′′ + 4𝑦′ + 13𝑦 = 0 

(3 marks) 

 

 (ii) 𝑦′′ + 4𝑦′ + 13𝑦 = 2𝑒−𝑥. 

(5 marks) 

 

 

(c) Find the general solution of  

𝑦′ =
𝑥2 + 𝑦2

2𝑥𝑦
 

 

 by putting 𝑦 = 𝑣𝑥, where v is a function of x. 

(8 marks) 

 

 

 

Question 4 

 

(a) The frequency distribution for the ages (in years) of a sample of 50 participants in a 

motivation programme is as follows: 

 

Age Number of Participants 

8-10 5 

11-13 10 

14-16 12 

17-19 17 

20-22 6 

 

 Find the mean, mode and standard deviation of the above sample. 

 (10 marks) 

 

 

(b) There is a booth that has two spins.  One spin has 10 equal slices with 6 red slices, 3 blue 

slices and 1 yellow slice.  The other spin has 5 equal slices with number 1 to 5 written on 

the slices, respectively.  If a person spins the spins, what is the probability that the person 

 

 (i) gets yellow on the first spin and number 1 on the second spin? 

(2 marks) 

 

 (ii) gets red on the first spin and odd number on the second spin or blue on the first 

spin and even number on the second spin? 

(3 marks) 
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(c) The position vectors of points A and B are [
2

−1
3

] and [
2
3
5
] respectively, relative to the origin 

O. 

 

 (i) Calculate the angle AOB. 

(5 marks) 

 

 (ii) The point C is such that 𝐴𝐶⃑⃑⃑⃑  ⃑ = 2𝐴𝐵⃑⃑⃑⃑  ⃑.  Find the unit vector in the direction of 𝑂𝐶⃑⃑⃑⃑  ⃑. 

(5 marks) 

 

 

 

 

 

 

 

 

 

 

~ The End ~ 
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