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SECTION A: SHORT ANSWER AND THEORY QUESTIONS    [10] 

Question 1:          (5) 

Complete the following short answer questions by providing the correct answer in the 

allocated space. 

Question Answer 
 

Evaluate the integral: 
 

∫ 𝒙𝟑𝒅𝒙 

 
 
 
 
 
 

Evaluate the integral: 
 

∫
𝒅𝒙

𝒙
 

 
 
 
 
 
 

Evaluate the integral: 
 

∫ 𝒆𝟐𝒙𝒅𝒙 

 
 
 
 
 
 

Evaluate the integral: 
 

∫ 𝒔𝒊𝒏𝒙𝒅𝒙 

 
 
 
 
 
 

Evaluate the integral: 
 

∫
𝒅𝒙

𝟗 + 𝒙𝟐
 

 
 
 
 
 
 

 

Question 2:          (5) 

2.1 State the rule for integration by parts. 

            (1) 
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2.2 If the expression √𝒂𝟐 − 𝒙𝟐 occurs in an integral, what trigonometry substitution 

might you try? 

            (1) 

 

 

2.3 Give the partial fraction decomposition for: 

𝒙𝟐 + 𝟒

𝒙𝟐(𝒙 − 𝟒)
 

            (1) 

 

 

 

2.4 State True or False: 

𝐜𝐨𝐬−𝟏 𝒙 =
𝟏

𝒄𝒐𝒔𝒙
 

            (1) 

 

 

2.5 State True or False: 

𝒅

𝒅𝒙
(𝒍𝒏𝟓) =

𝟏

𝟓
 

            (1) 

 

 

SECTION B: MULTIPLE CHOICE QUESTIONS     [20] 

Question 3: 

The following questions are multiple choice questions.  There is only one correct answer 

from the choices given.  Select the correct option by marking the option with a cross (X). 
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3.1. Find the value of the integral: 

∫
𝒔𝒆𝒄𝟐 (

𝝅
𝟒 𝒍𝒏𝒙)

𝒙
𝒅𝒙

𝒆

𝟏

 

a) 
4

√2
 

b) 
4

√2𝜋
 

c) 0 

d) 
4

𝜋
 

e) None of the above. 
(5) 

 

3.2. Evaluate the following indefinite integral: 

∫
𝟑𝒅𝒙

√𝟗𝒙𝟐 − 𝟏
 

a) 𝑠𝑒𝑐𝜃 − 𝑡𝑎𝑛𝜃 + 𝐶 
b) 𝑠𝑒𝑐𝜃 + 𝑡𝑎𝑛𝜃 + 𝐶 
c) 𝑙𝑛|2𝑠𝑒𝑐𝜃 + 𝑡𝑎𝑛𝜃| + 𝐶 
d) 𝑙𝑛|𝑠𝑒𝑐𝜃 + 𝑡𝑎𝑛𝜃| + 𝐶 
e) None of the above. 

(5) 

 

3.3. If  𝒈(𝒙) = ∫
𝒆𝒕

𝒕
𝒅𝒕

√𝒙

𝟏
 , then  𝒈′(𝟏) is: 

a) 𝑒 
b) 𝑒2 

c) 
𝑒

2
 

d) 
𝑒

3
 

e) None of the above. 
(5) 

3.4. If  𝒇(𝒙) = 𝒙√𝒙 then  𝒇′(𝟒) is 

a) 2 + 𝑙𝑛4 
b) 8 + 4𝑙𝑛4 
c) 16 + 4𝑙𝑛2 
d) 4 + 𝑙𝑛2 
e) None of the above 

(5) 
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SECTION C: APPLICATIONS       [90] 

Question 4:          (10) 

4.1 Express the given integral as a limit of Riemann sums (do not evaluate the limit): 

∫ (𝒙𝟐 − 𝟑𝒙)𝒅𝒙
𝟑

𝟎

 

            (2) 

 

 

 

 

4.2 Evaluate the integral by interpreting it in terms of areas. Draw a diagram on the 

given grid to illustrate the interpretation: 

∫ 𝟏𝒅𝒙 + ∫ √𝟗 − 𝒙𝟐𝒅𝒙
𝟑

𝟎

𝟎

−𝟑

 

            (3) 

 

 

 
-4

-3

-2

-1

0

1

2

3

4

-4 -3 -2 -1 0 1 2 3 4



6 | MAFT0A3/MA3AFET JUNE 2016 EXAMINATION 
 

4.3 Given  𝒈(𝒙) = ∫ 𝒇(𝒕)𝒅𝒕
𝒙

𝟎
 , where  𝑓 is the function whose graph is shown. 

 

Figure from Stewart, J. (2013). Essential Calculus. CENGAGE Learning  

4.3.1 Give four possible values of  𝑥 where the local maximum and minimum values of  𝑔 

occur? 

            (2) 

 

 

4.3.2 Sketch a rough drawing of the graph of  𝑔 on the grid below. 

            (3) 
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Question 5:          (10) 

In a research experiment, a population of fruit flies is increasing according to the law of 

exponential growth.  After 2 days there are 100 flies, and after 4 days there are 300 flies. 

5.1 Let  𝑦 be the number of flies at time  𝑡 .  Substitute the given information to set up a 

model for exponential growth. 

            (5) 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.2 How many flies will there be after 6 days. 

            (2) 
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5.3 Use the information above to represent the model graphically (work accurately and 

neatly to show clear indications on the graph, use the set of axes provided). 

            (3) 

 

 

Question 6:          (20) 

6.1 Differentiate the function (simplify your answer): 

𝒚 =
𝒍𝒏𝒙

𝒙𝟐
 

            (3) 

 

 

 

 

 

 

 

 

 

0

100

200

300

400

500

600

700

800

900

1000

0 1 2 3 4 5 6 7



9 | MAFT0A3/MA3AFET JUNE 2016 EXAMINATION 
 

6.2 Evaluate the integral: 

∫
(𝒍𝒏𝒙)𝟐

𝒙
𝒅𝒙 

            (4) 

 

 

 

 

 

 

 

6.3 Calculate the second derivative (simplify your answer): 

𝒇(𝒙) = 𝒍𝒏(𝒙𝟐 + 𝟏𝟎) 

            (5) 
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6.4 Use logarithmic differentiation to find the derivative of the function: 

𝒚 =
(𝒆𝒙 + 𝟏)𝟒𝒔𝒊𝒏𝟐𝒙

√𝒙
 

            (8) 
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Question 7:          (30) 

7.1 Differentiate the function (do not simplify your answer): 

𝒚 = 𝐭𝐚𝐧−𝟏 𝒙√𝟏 − 𝒙𝟐 

            (4) 

 

 

 

 

 

7.2a) Write 𝒙𝟐 + 𝟐𝒙 + 𝟓 in the form  (𝒙 − 𝒑)𝟐 + 𝒒. 

            (2) 

 

 

 

 

b) Hence, evaluate the integral: 

∫
𝟑𝒅𝒙

𝒙𝟐 + 𝟐𝒙 + 𝟓
 

            (4) 
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7.3 Find the limit: 

𝐥𝐢𝐦
𝒙→𝟎+

𝒙𝒍𝒏𝒙 

            (3) 

 

 

 

 

7.4 Show by differentiation the following reduction formula is valid: 

∫ 𝒍𝒏𝒙𝒅𝒙 = 𝒙𝒍𝒏𝒙 − 𝒙 + 𝑪 

            (3) 

 

 

 

 

7.5 Use the integration rule revealed in question 7.4 to evaluate the integral: 

∫ 𝒙𝒆−𝒙𝒅𝒙 

            (5) 
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7.6a) Complete the formula: 

𝒄𝒐𝒔𝟐𝒙 = ________________________ = _________________________ = ________________________ 

            (3) 

b) Hence, evaluate the integral: 

∫ 𝒄𝒐𝒔𝟐𝒙𝒅𝒙

𝝅
𝟐⁄

𝟎

 

            (6) 
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Question 8:          (20) 

8.1 Determine the area  (𝐴) included by the curves (draw a suitable graph and show 

clear calculations): 

𝒙 =
𝟏

𝟐
𝒚𝟐  𝒂𝒏𝒅  𝒚 = 𝟐𝒙 − 𝟐 

            (6) 
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8.2 Calculate the volume obtained by rotating the closed region between the curve  

𝒚 = 𝒙𝟒 and the line  𝒚 = 𝟖𝒙 about the line  𝒙 = 𝟎 .  Draw a sketch, indicate the 

cross-sectional area and show all calculations. 

            (8) 
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8.3 Solve the differential equation below with  𝒚(𝟎) = 𝟒 , given: 

𝒅𝒚

𝒅𝒙
− 𝒙𝒚 = 𝒙 

            (6) 

 

 

 

 

 

 

 

 

 

 

 


