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Section I   
 

10 marks 
Attempt Questions 1 – 10 
Allow about 15 minutes for this section 
Use the multiple-choice answer sheet provided for Questions 1 to 10. 

 
 

1. What is the range of  𝑦 = 4 cos−1  
3𝑥

2
 ?   

 
 

 

A. 
 

Range:      −4𝜋 ≤ 𝑦 ≤ 4𝜋. 
 
 

 
 
 

B. 
 

Range:          0 ≤ 𝑦 ≤ −4𝜋. 
 
 

 
 

C. 
 

Range:         0 ≤ 𝑦 ≤ 4𝜋. 
 

 
 

 

D. 
 

Range:         0 ≤ 𝑦 ≤ 4. 
 
 

 
 

 

2. 
 

Consider the equation 3𝑥3 + 2𝑥2 − 𝑥 + 5 = 0. 

What is the product of the roots of this polynomial equation?  

 

 
 

A.     
5

3
 

 
 

B.     
1

3
 

 
 

C. −
1

3
 

 
 

D.  −
5

3
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Section I continued 

3. 
 

The diagram shows the graph of ℎ(𝑥) which is the product of the functions 𝑓(𝑥) and 

 𝑔(𝑥). 

 
Which of the following is the best option to represent the graphs of the two functions 

𝑓(𝑥) and 𝑔(𝑥)? 

 A.  
 
 

B. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

D. 
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Section I continued 
 
4. 
 

Which of the following is equivalent to ∫  cos2 7𝑥  𝑑𝑥 ?  

 

 
 

A. 
𝑥

2
  +  

1

14
  cos 7𝑥 + 𝐶 

 
 

B. 
𝑥

2
 +  

1

28
  sin 14𝑥 + 𝐶 

 
 

C. 
𝑥

2
 +  

1

14
  sin 7𝑥 + 𝐶 

 
 

D. 
𝑥

2
  −  

1
28

  cos 14𝑥 + 𝐶             

 

 

5. 
 

 
Which of the following is the exact value of          𝑑𝑥 ?        
                        

 A.  −π 

 
 

B.  −
π

4
 

 
 

C.  π

 4
 

 D.  π 

   

6. 
 

How many years will it take for a bacterial population to reach 8000 if the population is 
modelled by the following function? 
 
 
 
 

  
A. 

 

𝑡 =  31.6 

 

 B. 𝑡 =  30 

 

 C. 𝑡 = ln 0.12 

 

 D. 𝑡 = ln 0.25  

 
 

 
 

  

∫
4

√9 − 𝑥2

3

3

√2

 

𝑓(𝑡) =
10000

1 + 𝑒−0.12(𝑡−20)
 

 

, where 𝑡 represents the number of years. 
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Section I continued 
 

7. 
 

What is the term independent of 𝑥 in the expansion of (𝑥3 +
2

𝑥
)

20

 ? 
 

 A. (
20
10

) ∙ 210 

 
 B. (

20
5

) ∙ 215 

 
 C. (

20
5

) ∙ 225 

 

 D. (
20
4

) ∙ 216   

 
8. A parametric function is graphed below.  

 

 

 

 

 

 

 

 

 

 

 

 

Which of the following shows the parametric equations of the curve above  

for  −1 ≤ 𝑡 ≤ 2? 

 A. 𝑥 = 𝑡 − 1  and  𝑦 = 3𝑡 − 𝑡3   

 

 B. 𝑥 = 𝑡 + 1  and 𝑦 = 3𝑡 − 𝑡3   

 

 C. 𝑥 = 𝑡 + 1  and  𝑦 = −3𝑡 + 𝑡3  

 

 D. 𝑥 = 𝑡 − 1  and 𝑦 =  3𝑡 + 𝑡3   

 
 

−𝟏 
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Section I continued 
 

9. 
 

The magnitudes of two vectors 𝑝 and 𝑞 are 3 and 2 respectively.   

The angle between these two vectors is 𝜃 such that  
𝜋

3
≤ 𝜃 ≤  

2𝜋

3
.     

 

 

 

 

 

 

 

 Which of the following is the correct range of  | 𝑝 − 𝑞|?  

 
 A.    7 ≤  | 𝑝 −  𝑞| ≤ 19 

 

 B. 7 ≤ | 𝑝 −  𝑞| ≤ 13 

 

 C. √7 ≤  | 𝑝 −  𝑞| ≤ √19 

 

 D. √7 ≤  | 𝑝 −  𝑞| ≤ 13 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NOT TO 
SCALE 
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Section I continued 
 

 

 
10. 
 

 

Consider the vector 𝑝 = 2 (ln 𝑥 )2 𝑖  + 3 ln 𝑥 𝑗 and the vector 𝑞 =  −5 𝑖 + 12 𝑗 . 

The length of the projection of 𝑝 onto 𝑞, where ln 𝑥 is a positive integer, is  
32

13
 . 

             What is the value of |𝑝|?  

 

 A. 5   

 

 B. 10 

 

 
 

C.  13 

 

 
 

D.  15 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       End of Section I 
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Section II   
60 marks 
Attempt Questions 11 – 15 
Allow about 1 hour and 45 minutes for this section 
 
In Questions 11-15, your responses should include relevant mathematical reasoning and/or 
calculations 

 
Question 11 (13 marks) Use a SEPARATE writing booklet.   Marks 
 

(a) (i) Show that (𝑥2 + 𝑦)4 = 𝑥8 + 4𝑥6𝑦 + 6𝑥4𝑦2 + 4𝑥2𝑦3 + 𝑦4. 

 

1 

 (ii) Hence, or otherwise, expand (𝑏4 − 1)4. 

 

2 

 

(b) Solve the inequality  
1

𝑥 − 3
    ≥ −1.  

 
 

3 
 
 

(c) 
 

 The polynomial 𝑃(𝑥) = 2𝑥3 + 𝑚𝑥2 + 𝑛𝑥 − 20 has a double root and  

 𝑃(2) = 𝑃′(2) = 0. 

 
 

 

 (i) Find the values of 𝑚 and 𝑛. 

 

3 

 (ii) Hence, find the other root of 𝑃(𝑥). 

 

2 

(d) Express 9 sin𝑥 + 40 cos𝑥 in the form 𝑅 sin(𝑥 + α) where 0 ≤ α ≤
π

2
 .  

Leave α in terms of 3 significant figures. 
 

2 
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∫  cos 4𝑥 cos 2𝑥 𝑑𝑥

𝜋
3

0

 

 

Section II continued 

Question 12 (12 marks) Use a SEPARATE writing booklet.              Marks 

(a) Consider the vector 𝑎 = 𝑖 −  2𝑗 and the vector 𝑏 = 𝑥 𝑖 +  𝑦𝑗 where 𝑥 and 𝑦 are real.            

𝑏 is perpendicular to 𝑎 and |𝑏| = 2√5.         

Find the possible values of 𝑥 and 𝑦.  

 

 

3 

 

(b) 
 

Find the equation of the tangent to the curve 𝑦 = cos−1 2𝑥 at  𝑥 = 0.  

 
 
 

3 

(c)  Use mathematical induction to prove that, for all integers 𝑛 ≥ 1,  
 
(21 + 2) + (22 + 4) + (23 + 6)+.  .  . +(2𝑛 + 2𝑛) = 2𝑛+1 + 𝑛(𝑛 + 1) − 2.  
 
 
 
 

 

3 

 

(d) 

 

Find the exact value of                                       . 

 
 
 
 

 

3 
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Section II continued 

Question 13 (12 marks) Use a SEPARATE writing booklet.                Marks 
 
(a) A cricket player hits a ball from ground level. The ball is projected under gravity 

with speed 𝑉  ms−1in a direction making an angle 𝛼 with the horizontal. 

The ball lands on the boundary, which is 60 metres away.   

 

The displacement vector of the ball is  

 

𝒓
~

(𝒕) = (
𝑽𝒕 𝐜𝐨𝐬 𝜶

−
𝟏

𝟐
𝒈𝒕𝟐 + 𝑽𝒕 𝐬𝐢𝐧 𝜶

), 

where the horizontal and vertical displacement is measured in metres after 

𝑡 seconds and 𝑔 = 9.8 ms−2. (DO NOT PROVE THESE) 

If the angle of flight to the horizontal is 28° at the instant the ball leaves the bat, 

calculate the initial speed of the ball.  

 

 

 

3 
 
 
 

 

(b) It is given that cos 3𝜃 = 4 cos3 𝜃 − 3 cos 𝜃. (DO NOT prove this.) 

Hence, prove that the cubic equation 4𝑥3 − 3𝑥 +  1 = 0, has only two solutions.  

 

 

 

 

 

  

3 
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(c) The vectors 𝑎 and 𝑏 form two adjacent sides of a parallelogram 𝑂𝐴𝐶𝐵.  

The diagonals of the parallelogram are the vectors  𝑎 +  b and  𝑎 −  𝑏 , as shown. 

   

 

 (i) Prove that for the parallelogram,  ( 𝑎 +  𝑏). ( 𝑎 −  𝑏 ) = |𝑎|2 − |𝑏|2.  2 
 

 (ii)   Hence, show that for a rhombus, the diagonals are perpendicular. 1 
 

    

(d) Harry sets up a playlist which has ten tracks on the media player on his phone.  

Three of the tracks are by G Flip and two are by D’Arcy. 

The media player is put into “shuffle” mode, where each track is played exactly 
once, but in a random order.” 
 
What is the probability that the three tracks by G Flip are played together and the 

two by D’Arcy are also played together?  

(The five tracks do not necessarily have to be played together)  

3 

 

 

 

 

 

 

 

Section II continued    
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Section II continued 

Question 14 (12 marks) Use a SEPARATE writing booklet.                   Marks 
 
(a) A committee containing 4 men and 2 women is to be formed from a group of 9 men 

and 7 women. In how many different ways can the committee be formed? 

  1 

 

(b) 𝑃𝑄 and 𝑆𝑅 are two towers of height 0.7 km. 𝑄 is 10 km due North of 𝑅.  

A vehicle at 𝑇 is travelling due East moving away from 𝑄 at a constant speed of 

10 km/h.  

Let the distance 𝑄𝑇  be 𝑥,  the distance 𝑃𝑇  be 𝑘, and  ∠ 𝑃𝑇𝑆 be 𝜃. 

 

 

 (i) Show that:   
𝑑𝑘

𝑑𝑡
=

10𝑥

√𝑥2+0.49
 . 

  2 

 (ii) By first finding an expression for 𝑘 in terms of 𝜃, show that 

    
𝑑𝑘

𝑑𝜃
= −10 cosec2𝜃. 

  2 

 (iii) Find the exact rate at which 𝜃  is changing when the vehicle is 2.4 km  
from 𝑄. Leave your answer correct to 2 decimal places. 

  3 

(c) Find the exact value of  cos−1(sin
4𝜋

3
).   2 

(d) Use the substitution 𝑢 = tan 𝑥 − 𝑥   to find  ∫ tan2 𝑥 √ tan 𝑥 − 𝑥 𝑑𝑥.                         
 

  2 
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Section II continued 

Question 15 (11 marks) Use a SEPARATE writing booklet.                Marks 
 

(a) 

 

At a film festival, there are nine feature films. On the opening night, all 9 films are 

shown at 6pm, 8pm as well as 10pm.   

There are 200 film review critics at the opening night of the festival. 

Each critic attends one movie at 6pm, a different movie at 8pm and then a third 

different movie at 10 pm. Each critic will end up seeing 3 different films in total.  

Use the pigeonhole principle to show that at least one combination of three films 

will be reviewed by at least three different critics. 

 

 
2 
 

(b) 
 
 

(i) 

 

Differentiate  𝑥 tan−1𝑥 with respect to 𝑥.  1 
 

 (ii) Hence, find ∫ tan−1𝑥 𝑑𝑥.  2 
 
 
 

(c) The region 𝑅 is bounded by the 𝑥-axis, the 𝑦-axis, 𝑦 = cos 𝑥 and the unit circle, as 
shown in the diagram.   
The graph of  𝑦 = cos 𝑥 lies on or outside the unit circle. 
 

 
Find the exact volume of the solid of revolution formed when the region 𝑅 is rotated 

about the 𝑥-axis. 

 3 
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(d) 
 

   The Eiffel tower in Paris of height ℎ metres stands with its base at a point 𝑂 on a 

horizontal ground. At the same instant, stone 𝐴 is projected from 𝑂 with speed  

   𝑉 ms−1 at an angle 𝛼 above the horizontal and stone 𝐵 is projected from the top of 

the tower with speed 𝑈 ms−1 at an angle 𝛽 above the horizontal, where 𝛼 > 𝛽. 

   The two stones move in the same vertical plane under gravity, where the 

acceleration due to gravity is 𝑔 ms−1, and collide after 𝑇 seconds. At time 𝑡 seconds 

after firing, the position vectors of the two stones are: 

   𝑟𝐴(𝑡) = (𝑉𝑡 cos 𝛼)𝑖 + (−
1

2
 𝑔𝑡2 + 𝑉𝑡 sin 𝛼) 𝑗 and 

   𝑟𝐵(𝑡) = (𝑈𝑡 cos 𝛽)𝑖 + (ℎ −
1

2
 𝑔𝑡2 + 𝑈𝑡 sin 𝛽) 𝑗.  

   
   DO NOT PROVE THE ABOVE RESULTS. 
 

   Show that 𝑇 = 
ℎ cos 𝛼

𝑈 sin (𝛼−𝛽)
 . 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 

END OF EXAMINATION 

3 

 
 
 
 
 



Question 
Number 

Suggested Solutions Marking Guidelines/ 
Teachers’ Comments 

1. 
 

Range:  0 ≤
𝑦

4
≤ 𝜋 ∴ 0 ≤ 𝑦 ≤ 4𝜋. 

 

1 Mark: C 

2. Let 𝛼, 𝛽, 𝛾 be the roots of 𝑃(𝑥) =  3𝑥3 + 2𝑥2 − 𝑥 + 5 = 0. 
  

𝛼𝛽𝛾 = −
𝑑

𝑎
= −

5

3
  

 

1 Mark: D 

3. As ℎ(𝑥) has 4 zeros, the graphs of 𝑓(𝑥)  and 𝑔(𝑥) must 

have a total of 4 distinct zeros, which means the correct 

option must be B or D.  Option B has 2 of its zeros on the 

negative part of the 𝑥 axis, but ℎ(𝑥) has only one zero on 

the negative part of the 𝑥 axis, another zero at the origin 

and 2 zeros on the positive part of the 𝑥 axis, which 

matches with the zeros of the 2 graphs in option D exactly. 

Hence, the correct option is D. 

 

1 Mark: D 

4. 
 

cos2 𝑛𝑥 =
1

2
(1 + cos 𝑛𝑥) 

 

∫  cos2 7𝑥  𝑑𝑥 =  
1

2
 ∫(1 + cos 14𝑥)   𝑑𝑥 

                      =  
1

2
(𝑥 +

1

14
 sin 14𝑥) + 𝐶 

                      =  
𝑥

2
+

1

28
 sin 14𝑥 + 𝐶 

 
 

1 Mark: B 

5. 
∫

4

√9 − 𝑥2

3

3

√2

𝑑𝑥 = 4 × ∫
1

√9 − 𝑥2

3

3

√2

𝑑𝑥 

= 4 [sin−1 (
𝑥

3
)]

3

√2

3

 

= 4 [sin−1 (
3

3
) − sin−1 (

1

√2
)] 

= 4 [
π

2
−

π

4
] 

= π 

1 Mark: D 
 
 
 
 
 
 
 
 
 
 
 

6. 10

8
= 1.25 

∴ 1 + 𝑒−0.12(𝑡−20) = 1.25 

            𝑒−0.12(𝑡−20) = 0.25 
   −0.12(𝑡 − 20) = ln 0.25 

∴ 𝑡 = 31.6 
 
 
 
 
 
 

1 Mark: A  



7. (𝑎 + 𝑏)𝑛 

= (
𝑛
0

) 𝑎𝑛𝑏0 + (
𝑛
1

) 𝑎𝑛−1𝑏1 + ⋯ + (
𝑛
𝑟

) 𝑎𝑛−𝑟𝑏𝑟 + ⋯

+ (
𝑛
𝑛

) 𝑎0𝑏𝑛 

General term =  (
20
𝑟

) 𝑥60−3𝑟 (
𝟐

𝒙
)

𝑟

 

=  (
20
𝑟

) 2𝑟𝑥60−4𝑟 

For the term independent of x,  

60 - 4r = 0 ⟹ 𝑟 = 15 

∴ The independent term =  (
20
15

) 215 

=  (
20
5

) 215 

1 Mark: B 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. We have −1 ≤ 𝑡 ≤ 2 this means  

−2 ≤ 𝑡 − 1 ≤ 1 and as from the graph  

 −2 ≤ 𝑥 ≤ 1 we can easily deduce that 𝑥 = 𝑡 − 1.   

This indicates that options B and C are invalid.  

Also, using the following table below we can see  

that option D is invalid as (1, 14 ) is not a point  

on the graph. 

𝑥 = 𝑡 − 1, 𝑦 =  3𝑡 + 𝑡3 

 𝑡 𝑥 𝑦 

Option D 2 1 14 

   

Now, Options B, C and D are invalid then option A must be 

valid. In addition, if we substitute any value of 𝑡 such that 

−1 ≤ 𝑡 ≤ 2 we obtain a point on the curve.  

Hence, the correct option is A. 

𝑥 = 𝑡 − 1  and  𝑦 = 3𝑡 − 𝑡3   

 𝑡 𝑥 𝑦 

Option A 2 1 −2 
 

1 Mark: A 

9. 

 
Using the cosine rule  

|𝑝 − 𝑞|2 = |𝑝|2 + |𝑞|2 − 2|𝑝||𝑞| cos 𝜃  

When 𝜃 =
𝜋

3
, |𝑝 − 𝑞|2 = 9 + 4 − 2 × 3 × 2 ×

1

2
 

  |𝑝 − 𝑞| = √13 − 6 = √7 

When 𝜃 =
2𝜋

3
, |𝑝 − 𝑞|2 = 9 + 4 − 2 × 3 × 2 × (−

1

2
) 

  |𝑝 − 𝑞| = √13 + 6 = √19 

So,  √7 ≤ |𝑝 − 𝑞| ≤ √19 

Hence, the correct option is C. 

1 Mark: C 



10. The length of the vector projection of vector 𝑝 onto vector 

𝑞 is  
𝑝∙ 𝑞

| 𝑞|
 which we are given as

32

13
. 

Now,|𝑞| = √(−5)2 + 122 = √169 = 13  

and 𝑝 ∙ 𝑞 = −10 (ln𝑥)2  + 36 ln 𝑥  this indicates that 

 
𝑝∙ 𝑞

| 𝑞|
=

−10 (ln 𝑥)2+ 36 ln 𝑥

13
=

32

13
  that is 

 

−10 (ln 𝑥)2 + 36 ln 𝑥 = 32  

10 (ln x)2 − 36 ln𝑥 = −32 

10 (ln 𝑥)2 − 36 ln𝑥 + 32 = 0 

𝐿𝑒𝑡 𝑚 = 𝑙𝑛𝑥 

10 𝑚2 − 36 𝑚 + 32 = 0 

2 (5𝑚 − 8)(𝑚 − 2) = 0, that is, 𝑚 = 2 𝑜𝑟 𝑚 =
8

5
.  

As 𝑚 = ln 𝑥 is a positive integer then only 

 ln 𝑥 = 2 is valid. 

𝑝 = 2 (ln 𝑥)2 𝑖  + 3 ln 𝑥 𝑗 

Therefore, 𝑝 = 8 𝑖 + 6 𝑗  so  |𝑝| = √82 + 62 = 10. 

Hence, the correct option is B. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 Mark: B 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

EXAMINER’S COMMENTS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question Il

(a)(i)(x2+ y)
*

=> (6)(x2)4y + (4)(3)y'+ (2)(yy2 ⑪
+ (5)(x)y + (2)(x2)

%

y
*

= x8+ fxy + bxty2 + 4x2y3 + y
X

(using the Binomial Theorem)
-The students were not penalized if the

highlighted parts were missing) but they
should learn to write it out in full) -

- students lost half a mark if (I) was
not used or ki"y4-r was not need .

- Some students wrote out Pascals triangle ,
and this was accepted to obtain the

coefficients .

Alternative Solution (not recommended)
(x +y)2 (2 +y)2= (xk + 2xy +y)(+2xy+y)
= x8+ 2xy + xty2+ 2xby + &xy2+ 2yfxy2+2xy+y
= x8+ fxy + bxty2 + 4x2y3 + y

X



 

EXAMINER’S COMMENTS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question I

(a)(ii) In previous expansion , let
x
2 bY and y =

- 1

..x = b and y = -1 ①

... (b* - 172=

(b28+ R(b2)4(-1 + 6(b247)+ x(b2)27- + )- 134

= bl
- kb
!
+ bb8- kb*+ 1 ⑪

(b Method) - multiply both sides by (x -3)
2

(x-3) x I
! -1x(x - 3)2 ⑪

x- 3

x - 3 x - (x2 - 6x + 9)
x - 37 - x2 + 6x - 9

x2 - 5x + 67 0

(x - 2)(x-3)7 0 ① /Us/
x < 2 or <3 ⑪ I - I

/

as x 3
.

-

Lost if x = 3 included in the answer
.

- CFPt allowed for last step .



 

EXAMINER’S COMMENTS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question II

(b Method 2 - Critical Point Method

x-3 ?
-1

I

x-3
+ 1 -0

1 + x-37 0 ⑪
x - 3

x -
2

zero at x = 2

70
x - 3

< discontinuity at c = 3--

x I 2 2-5 3 I
x- 2

-10 0 .5 I 2

x- 3
-2

- 1 -0 .50 I

x- 2 + 0-1 Un- + 2
x- 3 defined ⑪

From the table we can see that

s
to

when

x = 2 or > 3
.



 

EXAMINER’S COMMENTS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

question I

(C)()P(x) = 2x+ mx2 + nx- 20L

P(2) = 0
3

2(2) + m(2)2 + n(2) - 20 = 0
16 + ↑m + 2n-20 = 0

↑ m + 2n = 4 ⑪

p'() = 6x2 + 2mx + n
p'(z) = 0

6(2)2 + 2m(2) + n = 0
2k + ↑m + n

= 0

km + n
= - 2x ①

Am + 2n = 1 -D
4m + n =

-21 -2

① -D : n = 1 - ( - 24) = 28

SUB n = 28 into 2 : 4 m +28 =-21

4m =
- 52

m =
- 13

... M = - 13
,
n = 28 ①
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(2) (ii) Using m =
- 13

,
n =
28 :

P(x) = 2x3+ mx2 + nx - 20
0(x) = 2x3- 13x2 + 28x - 20

From P(2) = p1/2) = 0 , we know that
x
= 2 is a double root .

: The roots are 2
,
2
,
and <

.

Using coefficients of the Polynomial, the
sim of roofs equals - I

.

... 2 + 2 + x =- ⑪

4 + x = 2

x =

B - E

. Other roof : 1 = 5 ⑪
I

- students could also us productofroots,
2x2 x x =

=2)
2

- students could also divide P(x) by
(x- 2) = x2- 4x +4 .

A number of students

I
- 2

,
as they factorised butout ofonly go idnt solve and find root .
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Question I

(d) 9 sinc + Pocos = & sin(x + 2)
95 ,nx + 40 cOSK= R[sinx cos + cosxsinC]

= Rossin + Rsinx cosx

: Equating coefficients :
RLOS &

=
4

Rsin x = 10

Ros + &sin = 92+ 402

R2(cos + Sin ) = 168
R
2
= 168)

R = 1681 = 41 ②

in =

e

q

tanx = 10 ②
9

a = tan" () = 1 .35
- Has to be in radians and to 3 significant figures.

... 9 Sinx +ROcoss= P sin(x + 1 . 35) IO
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MATHEMATICS	EXTENSION	1	–	QUESTION	5	
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	
	

t

9) "(x z = 2646

b)In APQT
,

P

0.7
k k2= x + 0.72 (Pythagoras' Theorem)

k=0.49(k>0
, length)

07
x

T = (c
2
+ 0 . 49)
I

= x (x2+ 0. 49
e

x
2
+ 0.49

dAlso It
= 10
,
since the vehicle is moving at 10km/h

at=at
e

x

x 10

10x
I
-

20
.49

complete solution
, including showing where K=r-I marks 1240.49 comes from.

I mark Clearly shows the relationship kizx + 0.72
· correctly combines and

,
without showing where
-

K= tog comes from .

This question was poorly done .

This is a "show" question ;

don't leave anything out . Feed back from MSC examiners

is to show even more detail in a "show" or "prove" question,
to convince the marker you know exactly where every
part of the result comes from and you havent just workedS

backwards from what you're given . In this case
,

the expression
10

. 49 is given in the question , so it is important to sw where this

comes from
. Quoting it as the start of your working is not enough .
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(continued)

b) I In APTS
S

PJ
k

O
I tanO=I

10 .. k = 0

S
- 10 taO-

dk

= -1 + 10 x sec20x tanO-2

= 10
- x()-

= 10 + x
= 10x to
- 10 cose>20

2 marks Complete solution
I mark correctly finds an expression for kin terms of a (iektata)

Again , this question was poorly done (see previous comment..
It is certainly true that the derivative of (tana) is -cosecto,
but it's your job to show it ! Don't skip steps, or do
them in your head ; write everything down .

↳ When x= 2 . 4
,
K= tra (from 1)
= 2 . 5

2 . 5
when K= 2. 5- O /

10 tan&=5

= 4

X7 ... sino=
4
..cosecO=-

O 4
r

I
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⑭ Continued)

b)i (continued)
dO

dt

-to a ;.here
=- X 4

25

= 4

425

= 0 . 90352 ...

=- 0 .90 radian per hour

Imarks Complete solution
2marks correctly finds K= 2 . 5 and coseco=4
I mark Correctly finds K=2.5

② correctly combines rates to get an expression for the
that depends only on O .

Many students had difficulty with this question . Many also
did not show appropriate working to earn partial marks .

If your work is not set
out clearly you risk earning

nothing for at best I mark) from this 3-mark question .

Also note that calculus with turgonometry only works for
angles in radians .
-
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4 (continued)

o let c = cos" (sin)
:cos1= Sin

,

where 06

I=
- 5

I
· related angle * 2nd quadrant#
.. 1 = I

-

π

5

-
:cos"(sin)=

2 marks complete solution
I mark Correctly identifying sint--
Note that your calculator can tell you that cos" (sic(*)) = 2 . 61799 ...
Dividing this number by pi gives you E , which is quite useful.

a) let u= tanx-x

Stari di * -> sec-1

=>tan (Since Ittanic=sec)
=> -x tanie di du= tand

=) du

Mostly well done .

In this case

=) idu marks were not deducted for

mixing variables, but they may
- be in future

.

Your integral
should b entirely inc, or

= (anx-x)* + C entirely in u , but never a mix
of the two·

= -x) + C

2 manks Complete solution
It marks Complete solution, without "to"
I mark -correctly reducing the integral to Jude
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15

a) Need to choose 3 movies from the 9 I correctly finding i =84
9c =84. Y mark lostfor

200 =
2.38095258 (2) =3 Incorrect notation

When ceiling function

This means each of84 critics could (atworstcases choose a different was used.

combination of three movies. The next 84 critics could

also choose these same combinations ofmovies (as we

have already had critics view each ofthe combinations)
(168 critics accounted forNow the nextcritic would

need to watch a combination ofthree movies that

has alreadybeen watched by two other critics. I clearly showing that
at least one combination

.. By the pigeonhole principle atleastone ofthree films will be

combination of three films will be reviewedby at reviewedby at least

leastthree differentcritics. three different critics.

·Learn the correct ceiling function notation.

· Be clear with explanation
· Avoid using I or I
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b) (i) Let y
=xtants v

=

xYFtarin
y
=uv 4 =1

y
=vu' +uvl

-tan's+ I correctlydifferentiates

METHOD I
y =
xtan's

(ii)

Stant's de

=) (tanic +F -e) 3 I correctly sets op

-) (tanx+Fr)-c)
de Integral.

-stan - - (n)1 + x2) +c 1 Correctanswer

METHOD 2
x

(otanic) =

tan'i+1+s

... S
x

C dx

(stan-ic)di=)fane +1+

ectant Stand+),Fed

sctan=(tandx + (n) (x) +c,

... (tansck=sctan' - (n(1+)+
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VV 2
2

) v =i)
*

cosec dx - xar? I correct integration
0

with correctbounds o

v =i(*2xxs2x +1)dx - zπ(1)2 find D,I
0

=* Esinax+xJ- I correctly foundvolume

ofthe hemisphere Ve

[ in +- (sinc +0)]-*I I IS

=(0 +4 - 0) - ① Correctanswer.

T
-

2I
- I 3 units

U
Ifan incorrectprocess" 3

3

was used, to gain
the studentneeded t

square
i

,
apply

METHOD 2 the identify AND

V
↓ 2

12

x =i)*c0dx - i)( -x)dx
then integrate it

correctly.

v =*)*Roszec+1) dx -[x-J
b Correct integration

with correctbounds o

=[2sin2x + xJY - i[1-3]
findthe volume V,

I correct integration
-(2sinT + - 0) - g with correctbounds o

findV2
=

-

Lit
3

① Correctanswer

The question was poorly executedby

many students. Most common mistake was:

S*(cosi -(x - 1) dx
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METHOD3

1, =i)(cosix - (1 - x2)]dx
=π) +yc0s2x - 1 +x2) dx

=i)(2c0sx - 2 +x)de

=[Isinz -+g

=(tsina -It=i(sinz -(2- 5)]IS3

=sind -

Y =i)* cos's de

#2

=)(1 +cos2x) dx

=[x +asinzet*
I

I
-

=(+sink-1-2sinz]

=- - Isinz)

=

-

- sinz

:: I =V, +Vz

-sinG
-+- *- *sinz

#2 - i
-

2 12

= -
3
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Wimb
...... -
uml.

collide.

·
METHOD 2 At t =T they collide

VTcOSX
=UTcosB gT+VTsinc =h-2gT + 45sin I Equate oc andy/ /

... VcoS=Ucos components.
cos COSX

I =Ucos ... VTsin =h +UTsin ... 2
COSX

sub into and

Sub, into 2 I

Multiply through

We Tsina) =h + UTsin (xcos by costC

UTSinxCOSP =Lcos + uTcossin I Use identity
UTsinccos-cos-sin) =hcos andcomplete proof
UT sin (6-B) =bcos

↓ cosa

T = usin(x-B)
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METHOD2 Collide att=T

I/Tcosx=UTcos -gT+VTsinc =h-fg + 4TsinB I Equate oc andy/
... cos=Ucos ... components.

VTsinc =h +UTsin Xcos2

-
↓T sinccos =hcosx+ UTsimcos

Sub into TsindxUcosB =hcos +UTsinBcos I

Multiply through
UTsindcosB -UTossinB =

hcos by cost
UT (sindcos-cosasin) =Icos

UT sin (6-B) =bcos I replace Vcos&=Ucos.

TUsin(a-B) =Lucos andcomplete proof
↓cos G

T =Usin(<-B)
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