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Section A – Multiple-choice questions 
Question 1 
The correct answer is D. 

The graph is the sum of a parabola and a negative rectangular hyperbola: . This can also be 

written as . 

Question 2 
The correct answer is B. 

The equation 4 12 9 0 has one solution, so there will only be one vertical asymptote. For an 
inverse quadratic, there is also always a horizontal asymptote, so  will have two asymptotes in total. 

Question 3 
The correct answer is C. 

Question 4 
The correct answer is B. 

1 1 1 and sin , from formula sheet. 

Rearranging these gives: 

0 8 and 0 2 sin 2  

Question 5 
The correct answer is C. 

Solving the equation 2  gives 8 solutions  radians apart from each other. 

⇒ | | 1. This rules out options B, D and E. Option A claims  is a solution, but 

, so option A is incorrect. By elimination, the answer is C. 

Question 6 
The correct answer is B. 

Question 7 
The correct answer is D. 
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Question 8 
The correct answer is D. 

Question 9 
The correct answer is C. 

As the derivative function has two stationary points, the function itself has two points of inflexion (one of 
these is a stationary point of inflexion). For the function to have a turning point, the graph of the derivative 
function must cross the x axis (change sign), hence the function has one turning point only. 

Question 10 
The correct answer is D. 

Resolving perpendicular to the plane: 

sin 30 17 30 sin 30 10 9.8 cos 17 79. Hence the weight force of the block 
far exceeds the component of T perpendicular to the plane, the block does not lift from the plane. (we 
assume the strength of the plane is more or less infinite and can support the mass without problem) 

Resolving parallel to the plane: 

∥ cos 30 sin 17 2.67. The weight force exceeds the horizontal component of  (just!), so 
the net force acts down the plane, causing the block to accelerate down the plane. 

Question 11 
The correct answer is A. 

Question 12 
The correct answer is C. 

Question 13 
The correct answer is D. 

The conjugate factor theorem does not apply here, as  has complex coefficients. The cSolve function 
on a CAS yields four solutions, one of which is .  

Question 14 
The correct answer is B. 

Speed is the magnitude of the velocity. 

Question 15 
The correct answer is B. 

Question 16 
The correct answer is C. 

Question 17 
The correct answer is A. 

1
2
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Question 18 
The correct answer is B. 

 

Question 19 
The correct answer is E. 

Δ . Mass is constant and change is velocity will be negative, so change in momentum 
must be negative. 

Question 20 
The correct answer is A. 

Truck is moving at constant speed, so net force acting on truck must be zero. 

Question 21 
The correct answer is C. 

The graph crosses the x axis over the required interval, so two integrals must be evaluated and their 
magnitudes added. 

Question 22 
The correct answer is D. 

Convert velocities to kph, then draw a triangle and use the cosine rule. 

 m/s 

s

 3

 350 m 

,  
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Section B – Short-answer questions 
Marks allocated are indicated by a number in square brackets, for example, [1] indicates that the line is 
worth one mark. 

Question 1a i 
From the formula sheet, the domain of an inverse tan function is . Hence  is . [1]. 

Question 1a ii 
From the formula sheet, tan . 

3
2

3 tan
3
2

 

3
2

3 tan 2
3
2

	

∴ 	 ,  [1] 

Question 1b 

 
general graph shape [1], intercepts [1], correctly labelled asymptotes [1] 

Question 1c i 

Area between two curves: | | 

0, ⇒ 2 

3 tan 2 	

3 tan 2  [2]	
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Question 1c ii 
4.228735 

	
30 4.228735 [1] 

126.8621	  [1] 

Question 2a 

Resolving in x direction, 30 cos 30° 15√3 

Resolving in y direction, 30 sin 30° 15 

∴ 15√3 15  [2] 

Question 2b i 
9.8	 /  in the y direction.  is constant, therefore 0 9.8  

Question 2b ii 
0 9.8 	

9.8 , , ∈  [1]	

15√3 15 ⇒ 15√3	 	 15 

∴ 15√3 15 9.8   [1] 

15√3 15 9.8 	

15√3 15 4.9 , , ∈     
0 0 ⇒ 0	 	 0	

∴ 15√3 15 4.9  

Question 2c i 
| |	

5√3 5 9.8  [1]	

| | 5√3 5 9.8  

√96.04 98 100	 /  [1] 

Question 2c ii 

Min speed 	 √75  

Question 2c iii 
Particle’s flight ends when it returns to the ground, ie 0 

15 4.9 0 [1] 
15 4.9 0 → disregard solution 0	

∴ 15 4.9 0 ⇒
15
4.9

150
49

 

Question 2c iv 

Displacement in the y direction is 0, so total displacement is given by  

50
49

15√3
150
49

79.533  
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Question 2d 
0 9.8 , as , 

9.8 	
cos sin  [1]	

⇒ cos sin 9.8 	
cos sin 4.9 	

0 0 	
⇒ cos sin 4.9  [1] 
Net displacement  occurs when , such that 0 

sin 4.9 0 ⇒
.

	  [1] 

cos
sin
4.9 9.8

2 sin cos
9
sin 2 	

Max value of	  will occur when sin 2 1, so 45° [1] 

Question 3a i 

∝ 	

∴ 25  [1] 

Question 3b 

 [1]	

1
25

	

log | 25|  [1] 

log | 25|	
25 ⇒ 25 0 [1] 

log 25 	
25 25	

25, where 0 
80 when 0 

80 25 ⇒ 55 [1] 

65 when 5 
65 55 25	
8
11

	

log  [1] 

∴ 75 25, where log  [1] 

Question 3c 
It will never reach room temperature, ° is a horizontal asymptote. 
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Question 4a i 

[1] 

Question 4a ii 
Resolving perpendicular to the plane: 

sin 50° 	
0, so 300 sin 50°  [1] 

Resolving parallel to the plane: 

∥ cos 50° 	
10000 0.2 500 300 cos 50° 	
10000 0.2 300 sin 50° 500 300 cos 50°  
7159.77	  [1] 

.
23.8659	 /  [1] 

Question 4a iii 
23.8659 ⁄ 	

10 , 10  [1] 

2  

√10 2 23.8659 10 24.0274	 /  [1] 

Question 4b i 
25 cos 40 25 sin 40 4.9  

25 cos 40 ⇒  [1] 

25 sin 40 4.9 25 sin 40
25 cos 40

4.9
25 cos 40

	

∴ 0.8391 0.0134  [1] 

40° 
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Question 4b ii 
It only makes sense to graph  against  for 0, 0. 

 

graph shape [1] intercepts [1] 

Question 4c 
The end of the ramp is a height 10 sin 40 6.4	  above ground. The total width of the cars is 20 m. 
From the above graph, it is evident she clears them easily. [2] 

Question 5a 

2 2√3

2√2 2√2
	

√

√ √
∗ √ √

√ √
  [1] 

4√2 4√6 4√2 4√6
4 ∗ 2 4 ∗ 2

	

√ √ √ √  [1] 

Question 5b i 

| | 2 2√3 2 2√3 4	

As  is in the first quadrant, tan √  

∴ 4	  [1/2]	

| | 2√2 2√2 4	

As  is in the first quadrant, tan √

√
 

∴ 4	  [1/2] 

	

	
 [1] 

(62.8,0)(0,0)
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Question 5b ii 

 

At least two correct [1] 

All correct [1] 

Question 5b iii 
√ √ √ √  [1]	

cos
12

sin
12

 

⇒ cos √ √  and sin √ √  

tan √ √ √ √  [1] 

√6 √2

√6 √2

√6 √2

√6 √2

√6 √2

√6 √2
	

√ ∗
2 √3 [1] 

Question 5c 

 is a factor, so, by the conjugate factor theorem,  is also a factor. 

Hence √ √ √ √  is also a solution.[1] 

As the equation is cubic, it can be written in the form . 
√ √ √ √ 1  [1] 

Equating coefficients gives √6 √2, so the third solution of the equation is √6 √2 [1] 

 

 
 

2 4 


