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1. (a). In an analysis for the consistency of Portland cement production, the 

corresponding values of fineness (m2/kg) and grinding time (hours) are 

respectively represented by X and ln X as the followings: (300, 2.4771), 

(304, 2.4829), (305, 2.4843) and (307, 2.4871). Calculate ln (301) by using 

the Lagrange multiplier method based on the given data. 

[10 marks] 

 

 (b).  Use Newton Algorithm to construct the polynomial interpolation for the set 

of data given in Table 1. 

[15 marks] 

 

Table 1 

X 0 1 -1 2 -2 

Y 
 
-5 

 
-3 

 
-15 

 
39 

 
-9 
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2. The proposed traffic flow for a road upgrade in Batu Kawan, Pulau Pinang is 

shown in Figure 1.  There are four intersections; A, B, C, and D, and the streets 

are all one-way road where the arrows indicate the direction of traffic flow. The 

flow of ‘traffic in’ and ‘traffic out’ of the network is measured in terms of vehicles 

per hour (vph).  Figure 1 shows the traffic from 7 am to 9 am on a typical 

weekday. Assume all traffic entering an intersection must leave that intersection. 

 

 (a). Based on Figure 1, construct a set of mathematical models that describes 

the traffic flow. 

[8 marks] 

 (b). Using Gauss Jordan elimination method, solve the mathematical model in 

(a). 

[17 marks] 

 

 

Figure 1 
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3. (a). Approximate the following integrals:  

 

∫ (𝑐𝑜𝑠𝑥)2
0.25

−0.25

 𝑑𝑥 

 

  i) by using trapezoidal rule and find the percentage of relative error. 

[5 marks] 

  ii) by using Simpson’s 1/3 rule and find the percentage of relative error. 

[5 marks] 

  iii) Make a conclusion based on answers in (i) and (ii). 

[2 marks] 

 

 (b).  

∫ 𝑥2 cos 𝑥
𝜋

0

 𝑑𝑥 

 

  i) Use the multiple-application trapezoidal rule (n=6) to approximate the 

integrals. 

[5 marks] 

  ii) Use the multiple-application Simpson’s 1/3 rule (n=6) to approximate 

the integrals. 

[8 marks] 
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4. (a). Three dices are rolled one by one. 

 

  i) Calculate the probability of having the first dice showing “6”. 

[2 marks] 

  ii) Calculate the probability of having AT LEAST ONE dice showing “6” 

after all the dices are rolled. 

[4 marks] 

  iii) By using conditional probability relation, calculate the probability that 

the first dice is showing “6” and the sum of all the dices is less or equal 

to 10. 

[4 marks] 

 

 (b). A flow meter is used to measure the flow speed in a river.  From past 

measurements, it is found that the standard deviation of the instrument 

reading is 0.1 m/s.  

 

 Test the hypothesis that the average flow speed in the river is 0.82 m/s, 

given that the significance level is 10%. 

 

  i) Write the null and alternative hypothesis. 

[4 marks] 

  ii) By using the Z-distribution table, determine the confidence interval, 

and therefore conclude the hypothesis claim. 

[11 marks] 
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Table 2 : Z-distribution table 
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