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Sec�on I  
10 marks  

Allow about 15 minutes for this sec�on. Use the mul�ple-choice answer sheet 

 

1 A cosine func�on f has a maximum value of 2, a minimum value of  −1,  and a  

period of  2
5
 . The func�on could be: 

A 𝑓𝑓(𝑥𝑥) = 3 cos (5𝜋𝜋𝑥𝑥) 

B 𝑓𝑓(𝑥𝑥) = 1.5 cos (4𝜋𝜋𝜋𝜋
5

) 

C 𝑓𝑓(𝑥𝑥) = 3 cos �2𝜋𝜋𝜋𝜋
5
� − 0.5 

D 𝑓𝑓(𝑥𝑥) = 1.5 cos(5𝜋𝜋𝑥𝑥) + 0.5 

 
2 A par�cle, ini�ally at the origin, moves in a straight line with velocity   𝑣𝑣 = 8 − 4𝑡𝑡  

metres per second.  What is the total distance the par�cle travels in the first 4 seconds? 

A  0 𝑚𝑚  

B  16 𝑚𝑚  

C  8 𝑚𝑚 

D  12 𝑚𝑚  
 

3 In an arithme�c series, the sum of the first three terms is 21 and the sum of the first four 
terms is 36. What is the sum of the first five terms?   

A 15 

B 51 

C 55 

D 57 

4 Which of the following is the range of the func�on 𝑦𝑦 = 1
2
− 1

2
cos 2𝑥𝑥 ? 

A −1
2
≤ 𝑦𝑦 ≤ 0 

B −1
2
≤ 𝑦𝑦 ≤ 1

2
 

C 0 ≤ 𝑦𝑦 ≤ 1
2
 

D 0 ≤ 𝑦𝑦 ≤ 1 
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5 The number N of flies at the Longueville rubbish dump a�er t weeks is given by the formula 
𝑁𝑁 = 𝑁𝑁0𝑒𝑒0.04 𝑡𝑡,  where 𝑁𝑁0 is the ini�al number of flies.  

Which expression represents the number of weeks it takes un�l the rubbish dump has doubled its 
popula�on of flies? 

A 2 𝑙𝑙𝑙𝑙 100
5

 

B 25
𝑙𝑙𝑙𝑙 2

 

C 2 𝑙𝑙𝑙𝑙 25 

D 25 𝑙𝑙𝑙𝑙 2 
 

6 Which expression gives ∫ 𝑡𝑡𝑡𝑡𝑙𝑙2𝑥𝑥  𝑑𝑑𝑥𝑥 ? 

A 𝑠𝑠𝑒𝑒𝑠𝑠2𝑥𝑥 + 𝑠𝑠 

B 2 𝑡𝑡𝑡𝑡𝑙𝑙 𝑥𝑥 + 𝑠𝑠 

C 𝑡𝑡𝑡𝑡𝑙𝑙 𝑥𝑥 − 𝑥𝑥 + 𝑠𝑠 

D 2 𝑡𝑡𝑡𝑡𝑙𝑙 𝑥𝑥 − 𝑥𝑥 + 𝑠𝑠 

 

7 Jordie is installing a security keypad on the door to the server room. It has the digits 0 − 9 
and codes can be created which have either 4, 5 or 6 digits.   

How many more codes are available if he uses a 6 digit code rather than a 4 digit code? 

A 9900 

B 521 441 

C 524 880 

D 990 000 

 

8 Let X and Y be independent events where 𝑃𝑃(𝑋𝑋) = 0 ∙ 2  and 𝑃𝑃(𝑌𝑌) = 0 ∙ 52  

What is the value of 𝑃𝑃(𝑋𝑋� ∩ 𝑌𝑌�) ? 

A 0 ∙ 616 

B 0 ∙ 72 

C 0 ∙ 384 

D 0 ∙ 28 
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9 Let 𝑓𝑓(𝑥𝑥) = √𝑥𝑥  and   𝑔𝑔(𝑥𝑥) = 1
𝜋𝜋−1

.  Which is the range of 𝑔𝑔�𝑓𝑓(𝑥𝑥)� ? 

A [1,∞] 

B [0, 1)  ∪ (1,∞) 

C (−∞,−1]∪ (0,∞) 

D (0,∞) 

 

10  For what values of x is the curve  𝑦𝑦 = 𝑥𝑥4 − 12𝑥𝑥2 concave up? 

A 𝑥𝑥 < −√2 𝑜𝑜𝑜𝑜 𝑥𝑥 > √2 

B 𝑥𝑥 < −√6 𝑜𝑜𝑜𝑜 𝑥𝑥 > √6 

C −√6  < 𝑥𝑥 < √6 

D −√2  < 𝑥𝑥 < √2 
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Sec�on II  
90 marks  

 

Ques�on 11 (2 marks) 

Solve the equa�on |2𝑥𝑥 − 3| = 18               2 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

Ques�on 12 (2 marks) 

Solve the equa�on tan (2𝑥𝑥) = √3  in the domain   0 ≤ 𝑥𝑥 ≤ 𝜋𝜋.          2  

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 13 (2 marks) 

A standard pack of cards consists of four suits (Diamonds, Hearts, Clubs and Spades) with  
13 cards in each suit.  If four cards are chosen at random from the pack and placed side by side  
on a table, what is the probability that they are all from different suits?        2 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

Ques�on 14 (2 marks) 

Volodymyr likes Tic Tacs(R). On Monday he eats 2, on Tuesday he eats 4, on Wednesday he eats 6,  

and so on in this patern. A�er how many days will he have eaten a total of 132 Tic Tacs ?                 2 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 15 (5 marks) 

A sec�on of land has been earmarked for a new na�onal park. The shape of the land is shown below. 

 

The bearing of landmark A from landmark O is 248T and the distance between them is 24km. The 
distance between landmark A and point B is 40km, and the distance from B to O is 35km.  

(i) Show that ∠𝐴𝐴𝐴𝐴𝐴𝐴 = 83°  to the nearest degree.          2 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(ii) Calculate the area of the planned na�onal park, correct to the nearest square km.     2 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(iii) What is the bearing of O from B ?           1 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 16 (5 marks) 

(i) Find the integral   ∫ 10𝜋𝜋
𝜋𝜋2−8

 𝑑𝑑𝑥𝑥            2 

 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(ii) Find the exact value of ∫  2𝜋𝜋−16
2 𝑑𝑑𝑥𝑥             3 

 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

 

Ques�on 17 (2 marks) 

Find  
𝑑𝑑
𝑑𝑑𝜋𝜋

  ln 𝜋𝜋+1
𝜋𝜋−2

             2 

 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 18 (4 marks) 

A train wheel of radius 40 cm and centre O rolls along a horizontal track (as shown below). 

M is a point on the wheel where the wheel touches the track before it starts to roll. 

   
(i) Through what angle does M rotate about O (in radians) a�er the wheel rolls  

1 metre ?             1 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(ii) A�er the wheel rolls 1 metre, what is the ver�cal height of M above the 
 track?  (answer to the nearest cm)          3 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 19 (5 marks) 

In Glenrowan, the probability that it rains on any Monday is 0 ∙ 21. If it rains on Monday, then the 
probability that it rains on Tuesday is 0 ∙ 83. If it does not rain on Monday, then the probability of 
rain on Tuesday is 0 ∙ 3. 

(i) Draw a probability tree diagram to show this scenario.       2 
…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(ii) Calculate the probability that it rains on a Tuesday in any given week.      1  

 
…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(iii) Given that it rains on a Tuesday, find the chance it did not rain on the Monday.       2  
 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 20 (6 marks) 

(a) Sketch the curve y = 4𝑒𝑒−2𝜋𝜋            2 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(b) Consider the series   2𝑒𝑒𝜋𝜋 + 8𝑒𝑒−𝜋𝜋 + 32𝑒𝑒−3𝜋𝜋 + ⋯        
(i) Show that this series is geometric            1 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(ii) Find the values of x for which this series has a limi�ng sum.        2 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(ii) Find the limi�ng sum of this series in terms of x.          1 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 21 (6 marks) 

(i) Show that the curves  y = sin 2𝑥𝑥  and y = cos𝑥𝑥  meet at the point  
where  x = π

6
.              1 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(ii) Sketch, on the same set of axes, the curves y = sin 2𝑥𝑥  and y = cos𝑥𝑥  in the  
domain 0 ≤ x ≤ 𝜋𝜋

2
  and shade the region bounded only by those curves.       2 

 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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(iii) Find the area of this shaded region.            3 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………………… 

Ques�on 22 (2 marks) 

Evaluate    ∑ 1
√𝑟𝑟+1+√𝑟𝑟

63
𝑟𝑟=1             2 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 23 (5 marks) 

A tank contains 200 litres of petrol. More petrol is pumped into the tank for 20 minutes, 

un�l it is full.  

The volume flow rate R of petrol, in litres per minute, is given by 

𝑅𝑅  = 4 (20 − 𝑡𝑡 ) 

(i) Find a formula for the volume V of petrol in the tank a�er t minutes, where t ≤ 20.       2

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(ii) How many litres of petrol were in the tank when it was full?      1 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(iii) How long did it take to half fill the tank?  (answer in minutes)      2 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 24 (2 marks) 

If 𝑙𝑙𝑜𝑜𝑔𝑔𝑎𝑎(𝑥𝑥𝑦𝑦3) = 1 and  𝑙𝑙𝑜𝑜𝑔𝑔𝑎𝑎(𝑥𝑥2𝑦𝑦) = 1 what is the value of  𝑙𝑙𝑜𝑜𝑔𝑔𝑎𝑎(𝑥𝑥𝑦𝑦)  ?       2 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

Ques�on 25 (3 marks) 

Isis and Layla catch a train to school each day but they get on at different sta�ons.  

The probability that Isis gets a seat each morning is 
1
8
 . 

The probability that Layla gets a seat each morning is 
1
21

. 

What is the probability that, on the next three mornings, at least one girl gets a seat?            3 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 26 (8 marks) 

Consider the curve 𝑦𝑦 = 𝑥𝑥3 + 3𝑥𝑥2 − 9𝑥𝑥 − 5. 
(i) Find any sta�onary points and determine their nature.       4 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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(ii) Sketch the curve in the domain −5 ≤ 𝑥𝑥 ≤ 3          2 
(inflec�on and x-intercepts are not required) 

 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(iii) By drawing an appropriate line on your graph, or otherwise, solve 
𝑥𝑥3 + 3𝑥𝑥2 − 9𝑥𝑥 + 5 = 0        2 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 27 (6 marks) 

The graph of the func�on 𝑦𝑦 = 𝑙𝑙𝑜𝑜𝑔𝑔𝑒𝑒(𝑥𝑥2)  is shown below: 

    

(i) Use the Trapezoidal Rule with 5 func�on values to approximate ∫ 𝑙𝑙𝑜𝑜𝑔𝑔𝑒𝑒(𝑥𝑥2)3
1 𝑑𝑑𝑥𝑥 

to 3 significant figures, and explain why this approxima�on underes�mates the value of the 
integral.                    3 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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(ii) Find  ∫ 𝑒𝑒
𝑦𝑦
2

ln9
0 𝑑𝑑𝑦𝑦  and hence find the exact value of ∫ 𝑙𝑙𝑜𝑜𝑔𝑔𝑒𝑒(𝑥𝑥2)3

1 𝑑𝑑𝑥𝑥        3 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

Ques�on 28 (2 marks) 

Find  𝑓𝑓′(𝑥𝑥)  if it is known that 
𝑑𝑑
𝑑𝑑𝜋𝜋

 [𝑓𝑓(2𝑥𝑥)] = 𝑥𝑥2         2 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 29 (8 marks) 

ABCD is a quadrilateral inscribed in a quarter of a circle centred at A, radius 100 m. 

The points B and D lie on the x and y axes and the point C moves on the circle such that 

∠𝐶𝐶𝐴𝐴𝐴𝐴 = 𝛼𝛼   as shown in the diagram below. 

     
(i) Solve the equa�on sin (𝑥𝑥 + 15°) = cos 24°         1 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(ii) Show that the area of the quadrilateral ABCD can be expressed as       3 

𝐴𝐴 = 5000 (sin𝛼𝛼 + cos𝛼𝛼) 

 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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(iii) Using calculus, show that the maximum area of this quadrilateral is 5000 √2 𝑚𝑚2     4 

 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 30 (3 marks) 

Let 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 − 4𝑥𝑥. 
Sketch the graph of 𝑦𝑦 = 2𝑓𝑓(1− 𝑥𝑥) + 6, showing the loca�on of the vertex and the intercepts.      3 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 31 (5 marks) 

The func�on 𝑦𝑦 = 𝜋𝜋
𝜋𝜋2+1

 is shown below. It is an odd func�on. 

(i) For what values of m do the line 𝑦𝑦 = 𝑚𝑚𝑥𝑥  and the curve 𝑦𝑦 = 𝜋𝜋
𝜋𝜋2+1

 
enclose a region?            2 
 

 
 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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(ii) Find the area of the region (in terms of m).         3 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 
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Ques�on 32 (5 marks) 

(i) Show that 𝑒𝑒𝜋𝜋 ≥ 1 + 𝑥𝑥  if 𝑥𝑥 ≥ 0.        2 
 (Hint: show that the func�on 𝑓𝑓(𝑥𝑥) = 𝑒𝑒𝜋𝜋 − (1 + 𝑥𝑥) is increasing for 𝑥𝑥 ≥ 0. ) 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

(ii) Deduce that 4
3
≤ ∫ 𝑒𝑒𝜋𝜋21

0 𝑑𝑑𝑥𝑥 ≤ 𝑒𝑒       3 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………………… 

ENDS 



























Question 23 (5 marks) 

A tank contains 200 litres of petrol. More petrol is pumped into the tank for 20 minutes, 

until it is full. 

The volume flow rate R of petrol, in litres per minute, is given by 

R = 4 (20 - t)

(i) Find a formula for the volume V of petrol in the tank after t minutes, where t ::; 20. 2 

R. � Jv = 'f (20 --t ) -=- to - l.f--b d:t
/ '.: Y.=.-. j(8..t> ::.'!!.)<#.. -::. �'?.t:::. 2..��±. �

M. t = 0 V =- 2.o o · � 2 oo = o - o + C · � C.::: 2 o o 
. . .................... ') .............................. ,.;. ..................................................................................................................... .. 

........................................ •.'·@Jfo.-t.- 2t.
2 

. .  +. .. ::1og)/ ................................. . 

(ii) How many litres of petrol were in the tank when it was full? 1 

, ......... i ............. �.v_. .... � ....................................................................................................................................... ..

full � off - 0 • � 4('.2-o -t ·)-:= -o . •. Z =- 2o 
..................................................................... ...................... .................................................................................... / 

M t. =:: '2-:?r V.?:. �li. '?.}-::: 2.(?:r>.�2.+:.2.:"'9. -:. {f ii£[) 
(iii) How long did it take to half fill the tank? (answer in minutes) 2 

't!..<!:: ... h� ...... Jl.<?. .. i .... � .. �� .. � .... � .. � ..... � ...... �9..9. ............................................................ .. 

21; 2 
- Sot r3oo .=o •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

f 1.. - 'to-t + tStJ .::: 0 

--�•••••{••�•••••••••;�••;••J2���•;.••••��•••••••�•••••••1;•••;••••1;��•••••••z•••••••••••••••••••• 
2.. 2. 

So t: =- 3 5. � I J ..t t == lf-· I t'�I . 
......................................................................................................... :..:.;; ... ,:.:.: .. ·.:.:..:. .. ·:.:;. .... :.:.:.; ... = .. ·-· __ ........, ____ .:.:..:.:.

Bu..,t +�"- -ru,u at t: :;. 2o . •  \ t :::: 't. / Srst, yY} i n.u� • ............... ................................................................. 7 .......................................................................................... .. 

13 ( 'f rni;,s. I I s�cs) .•
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