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Section II 

10 marks 
Attempt Questions 1–10 
Allow about 15 minutes for this section 

 
Use the multiple-choice answer sheet for Questions 1–10. 

 

 

1 What is the exact value of   

 

 A.   B.   C.   D.  

 
 
 

2 What is the domain of ? 

 

 A.     B.  

 

 C.     D.  

 
 
 

3 What is the derivative of ? 

 

 A.      B.  

 

 C.      D.  

 
 
 

4 Which of the following functions is the inverse of  

 

 A.    B.  

 

 C.    D.  

 

sin−1
1

2

⎛
⎝⎜

⎞
⎠⎟
cos−1

1
2

⎛
⎝⎜

⎞
⎠⎟

π
12

π
24

π 2

24
π 2

12

y = 1
2
arccos 1− 3x( )

0 ≤ x ≤ π
2

0 ≤ x ≤ 2
3

0 ≤ x ≤ 2π − 2
3
≤ x ≤ 0

tan−1 1
x

⎛
⎝⎜

⎞
⎠⎟

1
1+ x2

− 1
1+ x2

x2

1+ x2
− x2

1+ x2

f x( ) = 3− 1
2x + 6

f −1 x( ) = −3− 1
2x − 6

f −1 x( ) = −3+ 1
2x − 6

f −1 x( ) = 3− 1
2x − 6

f −1 x( ) = 3+ 1
2x − 6
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5 What is the range of the function ? 
 

 A.     B.  

 

 C.     D.  

 
 
 
 
6 Which of the following functions best describes this graph? 

 

 
 
A.    B.  
 
C.    D.  
 

 
 
 
 
7 Which of the following is true about the identity ? 
 
 A. False for all real x.   B. True for all real x. 
 

 C. False for .   D. True for . 

 
 

  

f x( ) = arcsin x + arctan x

− π
2
, π
2

⎛
⎝⎜

⎞
⎠⎟

− π
2
, π
2

⎡

⎣
⎢

⎤

⎦
⎥

−π ,π( ) − 3π
4
, 3π
4

⎡

⎣
⎢

⎤

⎦
⎥
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3. Consider the graph.

Which function best describes this graph?

(A)

(B)

(C)

(D)

4. What is the constant term in the binomial expansion of 

(A)

(B)

(C)

(D)

5. The acute angle between the lines  and  is T.

What is the value of T?

(A)

(B)

(C)

(D)

O 1 2

π

π
2
---

y x( )1–cos=

y 1 x( )1–cos–=

y x 1–( )1–cos=

y 1 x–( )1–cos=

2x3 7
x
---–© ¹

§ · 12
?

12
9© ¹

§ ·– 2379

12
9© ¹

§ ·– 7329

12
9© ¹

§ · 2379

12
9© ¹

§ · 7329

3x 3y+ 7= y 4x 3+=

1
13
------© ¹

§ ·1–tan

3
5
---© ¹

§ ·1–tan

1( )1–tan

5
3
---© ¹

§ ·1–tan

y = arccos 1− x( ) y = arccos x

y = arccos x −1( ) 1− arccos x

sin−1 sin x( ) = x

− π
2
, π
2

⎡

⎣
⎢

⎤

⎦
⎥ − π

2
, π
2

⎡

⎣
⎢

⎤

⎦
⎥

x 

y 
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8 Which integral is obtained when the substitution  is applied to ? 

 

 A.    B.  

 

 C.    D.  

 
 
 
 
 
 
 

9 What is the number of solutions to ? 

 
 A. 0  B. 1  C. 2  D. 3 
 
 
 
 
 
 
 
10 The function  has an inverse function  in the domain . 

 What is the value of , where m is a real number such that ? 
 
 A. 2 – m  B. 2 + m  C. 4 – m  D. 4 + m 
 
 
 
  

u = 1− 2x x 1− 2x
⌠

⌡
⎮ dx

− 1
4

u u −1( )⌠

⌡
⎮⎮ du − 1

2
u u −1( )⌠

⌡
⎮⎮ du

1
4

u u −1( )⌠

⌡
⎮⎮ du 1

2
u u −1( )⌠

⌡
⎮⎮ du

sin−1 3x
5

⎛
⎝⎜

⎞
⎠⎟
+ sin−1 4x

5
⎛
⎝⎜

⎞
⎠⎟
= sin−1 x( )

f x( ) = x2 − 4x + 7 f −1 x( ) 2,∞⎡⎣ )
f −1 f (m)( ) m < 0



5 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 

YEAR 12 Mathematics Extension 1 
 
 

TERM 2 HSC TASK #3 
 
 
 
 
 

Part A 
 
 

  

NESA 
Number 

         

 



6 

 
Section III 
 
Part A – 15 marks  
Attempt Questions 11 – 15 
 
Answer each question in the spaces provided. A blank page is provided at the end of this Part to allow 
rewriting of a question. 
 
Your responses should include relevant mathematical reasoning and/or calculations. 
  
 

Question 11 (4 marks) 
 
The graph of  is shown below. 

 
 
(a) Sketch the graph of  on the axes above.       2 
 

(b) Given that , where , find the rule for .    2 
 

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

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

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

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

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

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

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

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

  

y = g x( )

See next page
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Question 5   (6 marks)

The graph of y = g(x) is shown below.

y

x
–5 5

5

–5

(a) Sketch the graph of y = g –1(x) on the axes above. (3 marks)

(b) Given that g(x) = 1
16  (x – 4)2 – 3 where x ≤ 4, determine the defining rule for y = g –1(x). 

  (3 marks)

y = g−1 x( )

g x( ) = 116 x − 4( )2 − 3 x ≤ 4 g−1 x( )
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Question 12 (3 marks) 
 

Let . 

 

(a) Find .            1 
 

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

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

 

(b) Evaluate .          2 

 

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

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

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

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

 
 
Question 13 (3 marks) 
 

Evaluate  by using the substitution .      3 

 

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

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

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

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

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

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

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

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

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

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

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

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

 
 
 

y = arccos x
2

⎛
⎝⎜

⎞
⎠⎟

dy
dx

arccos
x
2

⎛
⎝⎜

⎞
⎠⎟0

1
⌠

⌡⎮
dx

4t 2t −1( )5
1
2

1
⌠

⌡
⎮⎮ dt u = 2t −1
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Question 14 (3 marks) 
 

Evaluate .           3 
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
  

4x2 −1
4x2 +10

1
2⌠

⌡⎮
dx
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Question 15 (2 marks) 
 
The graphs of  and  are drawn below.      2 
 
                       

 
 

Given that  exists, sketch a possible graph for  on the axes below. 

Justify your answer by considering . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

End of Section A 

y = f x( ) y = f x( )

f x( ) f x( )

See next page
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Question 7   (4 marks) 

The graphs of y = f (|x|) and y = | f (x)| are shown below.

x

2

1

–1

–2

–2      –1                    1        2

f (|x|)

          

x

2

1

–1

–2

–2      –1                    1        2

| f (x)|

Given that y = f –1(x) is also a function, sketch a possible graph for y = f (x) on the axes below. 
Justify your answer considering y = f –1(x).

x

2

1

–1

–2

–2      –1                    1        2

f (x)

A spare grid is provided at the end of this Question/Answer booklet. If you need to use it, cross 
out this attempt and indicate clearly that you have redrawn it on page 15.

y = f −1 x( ) y = f x( )
y = f −1 x( )

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07
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Question 7   (4 marks) 

The graphs of y = f (|x|) and y = | f (x)| are shown below.

x

2

1

–1

–2

–2      –1                    1        2

f (|x|)

          

x

2

1

–1

–2

–2      –1                    1        2

| f (x)|

Given that y = f –1(x) is also a function, sketch a possible graph for y = f (x) on the axes below. 
Justify your answer considering y = f –1(x).

x

2

1

–1

–2

–2      –1                    1        2

f (x)

A spare grid is provided at the end of this Question/Answer booklet. If you need to use it, cross 
out this attempt and indicate clearly that you have redrawn it on page 15.
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Use this space to re-write any question. Clearly indicate that you have done so. 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 
 

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2
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Section III 
 
Part B  15 marks  
Attempt Questions 16 – 18 
 
Answer each question in the spaces provided. Two blank pages are provided at the end of this Part to allow 
rewriting of a question. 
 
Your responses should include relevant mathematical reasoning and/or calculations. 
  
 

Question 16 (3 marks) 
 

Evaluate  using the substitution .       3 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

 

  

x

x −12

10
⌠
⌡⎮

dx x = t2 +1
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Question 17 (4 marks) 

Prove, using mathematical induction, that  for .   4 

 

You may use , where  and . (Do NOT prove)  

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
 
 
 

arctan 1
2k 2

⎛
⎝⎜

⎞
⎠⎟k=1

n

∑ = arctan n
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Question 18 (8 marks) 
 

A function f is defined by , where .  

 

(a) What is the equation of the horizontal asymptote?       1 
 

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

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

(b) (i) Show that .        3 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
(ii) Why does  exist?         1 

 

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

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

 
Question 18 continues on page 15 

 

f x( ) = arcsin x2 −1
x2 +1

⎛
⎝⎜

⎞
⎠⎟

x ≤ 0

′f x( ) = 2x
x x2 +1( )

f −1 x( )
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Question 18 (continued) 
 
(c) Find a rule for .          2 
  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
(d) State the domain of .          1 
 

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

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

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

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of paper 
 
  

f −1 x( )

f −1 x( )
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1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use



17 

 
Use this space to re-write any question. Clearly indicate that you have done so. 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 
  

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use



18 

 
Use this space to re-write any question. Clearly indicate that you have done so. 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 
 

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use

1 In a certain country, twenty cars are on display in a car showroom. The costs of the cars in
the local currency, the zen, are shown below.

10 255 23 250 48 500 25 950 12 340
34 750 5 690 13 580 7 450 9 475
18 890 14 675 6 295 21 225 37 850
51 200 43 340 16 575 8 380 28 880

(i) Complete the table giving the frequencies of the leading digits. [1]

The country joins the European Union and so the costs of the cars are converted to euros.
The exchange rate is 1 zen = 3 euros.

(ii) Give the costs of the cars in euros in the space below and then complete the table giving
the frequencies of the leading digits in euros. [2] 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) In the table below, give the frequencies predicted by Benford’s Law, in each case correct
to one decimal place. [2]

(iv) Compare the results in the three tables. [1]

……………………………………………………………………………………………

……………………………………………………………………………………………

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6.0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 7 0

Leading digit 1 2 3 4 5 6 7 8 9
Frequency 6 4 2

2

© OCR 2007 4754B/01 Jan 07

For
Examiner’s

Use



 SYDNEY  
 BOYS  
 HIGH  
 SCHOOL 

 
 

YEAR 12  
TERM 2 

 ASSESSMENT TASK 3 
 

Mathematics Extension 1 
 

Sample Solutions 
 
NOTE: Some of you may be disappointed with your mark. 
 

This process of checking your mark is NOT the opportunity  
to improve your marks. 
Improvement will come through further revision and practice,  
as well as reading the solutions and comments. 
 
Before putting in an appeal re marking, first consider that the mark 
is not linked to the amount of writing you have done. 
 
Just because you have shown ‘working’ does not justify that your solution is 
worth any marks. 

 
Put Your NAME and CLASS on the cover page 

 
MC Answers 

 
1 D    6 A 
2 B    7 D 
3 B    8 C 
4 A    9 D 
5 D    10 C 

2022 

 



Section II 
 

1 What is the exact value of   

 

 A.   B.   C.   D.  

 
C or D must have the right answer due to the “ ”. 

 

 
 
 

2 What is the domain of ? 

 

 A.     B.  

 

 C.     D.  

 
B or D must have the right answer due to the “3”. 

 

 
 
 

3 What is the derivative of ? 

 

 A.      B.  

 

 C.      D.  

 

 Students hopefully remember that   

  

sin−1
1

2

⎛
⎝⎜

⎞
⎠⎟
cos−1

1
2

⎛
⎝⎜

⎞
⎠⎟

π
12

π
24

π 2

24
π 2

12

π 2

sin−1
1

2

⎛
⎝⎜

⎞
⎠⎟
cos−1

1
2

⎛
⎝⎜

⎞
⎠⎟
= π
4
× π
3
= π 2

12

y = 1
2
arccos 1− 3x( )

0 ≤ x ≤ π
2

0 ≤ x ≤ 2
3

0 ≤ x ≤ 2π − 2
3
≤ x ≤ 0

−1≤1− 3x ≤1⇒−2 ≤ −3x ≤ 0

∴0 ≤ x ≤ 2
3

tan−1 1
x

⎛
⎝⎜

⎞
⎠⎟

1
1+ x2

− 1
1+ x2

x2

1+ x2
− x2

1+ x2

tan−1 x + tan−1 1
x

⎛
⎝⎜

⎞
⎠⎟
= constant, x ≠ 0



 

4 Which of the following functions is the inverse of  

 

 A.    B.  

 

 C.    D.  

 
 Asymptotes “switch”, so the answer has to be A or B. 

 

 
 
 
5 What is the range of the function ? 
 

 A.     B.  

 

 C.     D.  

 
 Both functions are odd and 1 : 1. 
 The common domain is . 

  

  

f x( ) = 3− 1
2x + 6

f −1 x( ) = −3− 1
2x − 6

f −1 x( ) = −3+ 1
2x − 6

f −1 x( ) = 3− 1
2x − 6

f −1 x( ) = 3+ 1
2x − 6

y = 3− 1
2x + 6

⇒ 2x + 6 = − 1
y − 3

∴2x = −6− 1
y − 3

⇒ x = −3− 1
2y − 6

∴ f −1 x( ) = −3− 1
2x − 6

f x( ) = arcsin x + arctan x

− π
2
, π
2

⎛
⎝⎜

⎞
⎠⎟

− π
2
, π
2

⎡

⎣
⎢

⎤

⎦
⎥

−π ,π( ) − 3π
4
, 3π
4

⎡

⎣
⎢

⎤

⎦
⎥

−1≤ x ≤1

arcsin x : −1≤ x ≤1, − π
2
≤ x ≤ π

2

arctan x : −1≤ x ≤1, − π
4
≤ x ≤ π

4



 
6 Which of the following functions best describes this graph? 

 

 
 
A.    B.  
 
C.    D.  
 
The domain, , dictates the answer. 

 
 
 
7 Which of the following is true about the identity ? 
 
 A. False for all real x.   B. True for all real x. 
 

 C. False for .   D. True for . 

 
 Definitions! 
 
 

8 Which integral is obtained when the substitution  is applied to ? 

 A.    B.  

 

 C.    D.  
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3. Consider the graph.

Which function best describes this graph?

(A)

(B)

(C)

(D)

4. What is the constant term in the binomial expansion of 

(A)

(B)

(C)

(D)

5. The acute angle between the lines  and  is T.

What is the value of T?

(A)

(B)

(C)

(D)

O 1 2

π

π
2
---

y x( )1–cos=

y 1 x( )1–cos–=

y x 1–( )1–cos=

y 1 x–( )1–cos=

2x3 7
x
---–© ¹

§ · 12
?

12
9© ¹

§ ·– 2379

12
9© ¹

§ ·– 7329

12
9© ¹

§ · 2379

12
9© ¹

§ · 7329

3x 3y+ 7= y 4x 3+=

1
13
------© ¹

§ ·1–tan

3
5
---© ¹

§ ·1–tan

1( )1–tan

5
3
---© ¹

§ ·1–tan

y = arccos 1− x( ) y = arccos x

y = arccos x −1( ) 1− arccos x

0 ≤ x ≤ 2

sin−1 sin x( ) = x

− π
2
, π
2

⎡

⎣
⎢

⎤

⎦
⎥ − π

2
, π
2

⎡

⎣
⎢

⎤

⎦
⎥

u = 1− 2x x 1− 2x
⌠

⌡
⎮ dx

− 1
4

u u −1( )⌠

⌡
⎮⎮ du − 1

2
u u −1( )⌠

⌡
⎮⎮ du

1
4

u u −1( )⌠

⌡
⎮⎮ du 1

2
u u −1( )⌠

⌡
⎮⎮ du

u = 1− 2x⇒ du = −2dx

x 1− 2x
⌠

⌡
⎮ dx = u −1

−2
u⌠

⌡⎮
.− 1
2
du

x 

y 



 

9 What is the number of solutions to ? 

 
 A. 0  B. 1  C. 2  D. 3 
 
 

0 is an obvious solution. 

x = 1 is a solution, either by calculator, or realising, that using a diagram,  and  

are complementary angles (or using ). 

 
Given the point symmetry (odd) of  then  is also a solution. 

 
 
 
10 The function  has an inverse function  in the domain . 

 What is the value of , where m is a real number such that ? 
 
 A. 2 – m  B. 2 + m  C. 4 – m  D. 4 + m 
 
 Draw a diagram and then use symmetry of the parabola about x = 2. 
 

 
 

Now  is in the required domain. 
  

  

sin−1 3x
5

⎛
⎝⎜

⎞
⎠⎟
+ sin−1 4x

5
⎛
⎝⎜

⎞
⎠⎟
= sin−1 x( )

sin−1 3
5

⎛
⎝⎜

⎞
⎠⎟

sin−1 4
5

⎛
⎝⎜

⎞
⎠⎟

sin−1 x + cos−1 x = π
2

sin−1 x( ) −1

f x( ) = x2 − 4x + 7 f −1 x( ) 2,∞⎡⎣ )
f −1 f (m)( ) m < 0

x = 2+ 2−m = 4−m
∴ f −1 f (m)( ) = f −1 f (4−m)( ) = 4−m

2 – m  



Section III Part A Solutions 
  
 

Question 11 (4 marks) 
 
The graph of  is shown below. 

 
 
(a) Sketch the graph of  on the axes above.       2 
 

(b) Given that , where , find the rule for .    2 

 

  

  

Let  

 

 

 
Comment 
Part (a) was generally well done 
With Part (b), only the students who included the domain got full marks. 

 
  

y = g x( )

y = g−1 x( )

g x( ) = 116 x − 4( )2 − 3 x ≤ 4 g−1 x( )

g x( ) : x ≤ 4; y ≥ −3

g−1 x( ) : x ≥ −3; y ≤ 4

y = 1
16

x − 4( )2 − 3⇒ x − 4( )2 = 16 y + 3( )

x − 4 = ±4 y + 3

∴g−1 x( ) = 4− 4 x + 3, x ≥ −3



 

 
Question 12 (3 marks) 
 

Let . 

(a) Find .            1 

 

 

(b) Evaluate .          2 

The required area is shown in the diagram below 
 

 

. 

The area is given by: 

 

 
 
 Alternative solution over the page 
  

y = arccos x
2

⎛
⎝⎜

⎞
⎠⎟

dy
dx

dy
dx

= − 1
2
× 1

1− x
2( )2

= − 1

4− x2

arccos
x
2

⎛
⎝⎜

⎞
⎠⎟0

1
⌠

⌡⎮
dx

y = arccos x
2

⎛
⎝⎜

⎞
⎠⎟
⇒ x = 2cos y

2cos y
π
3

π
2⌠

⌡⎮
dy + π

3
= 2sin y⎡⎣ ⎤⎦π

3

π
2 + π
3

= 2− 3 + π
3



 

 
Question 12 (b) Alternative solution 
 
This is using the principle of integration by parts. 
 

 

 
Comment 
The question was done very well if students saw to work with the inverse i.e. looking sideways. 
Some students used integration by parts. 
 
  

arccos
x
2

⎛
⎝⎜

⎞
⎠⎟0

1
⌠

⌡⎮
dx = 1× arccos x

2
⎛
⎝⎜

⎞
⎠⎟0

1
⌠

⌡⎮
dx

= xarccos
x
2

⎛
⎝⎜

⎞
⎠⎟

⎡

⎣
⎢

⎤

⎦
⎥
0

1

− x × −1

4− x20

1
⌠
⌡⎮

dx

= π
3
− 1
2

−2x

4− x20

1
⌠
⌡⎮

dx

= π
3
− 1
2
2 4− x2⎡
⎣⎢

⎤
⎦⎥0

1

= π
3
− 3 − 2( )

= π
3
+ 2− 3



 

Question 13 (3 marks) 
 

Evaluate  by using the substitution .      3 

 

 

 

 

 

 

 
Comment 
Students need to set their work out neatly. 
  

4t 2t −1( )5
1
2

1
⌠

⌡
⎮⎮ dt u = 2t −1

u = 2t −1⇒ du = 2dt⇒ dt = 1
2
du

2t = u +1⇒ 4t = 2 u +1( )
t : 1

2
~1

u : 0 ~1

4t 2t −1( )5
1
2

1
⌠

⌡
⎮⎮ dt = 2 u +1( )u5

0

1
⌠

⌡
⎮ .1

2
du

= u5 + u6
0

1
⌠

⌡⎮
du

= 1
6
u6 + 1

7
u7⎡

⎣
⎢

⎤

⎦
⎥
0

1

= 13
42



 

Question 14 (3 marks) 
 

Evaluate .           3 

 

 

 
Comment 
Students who split the integrand were generally successful. 
  

4x2 −1
4x2 +10

1
2⌠

⌡⎮
dx

4x2 −1
4x2 +10

1
2⌠

⌡⎮
dx =

4x2 +1( )− 2
4x2 +10

1
2⌠

⌡
⎮ dx

= 1− 2
4x2 +10

1
2⌠

⌡⎮
dx

= 1− 2

2x( )2 +10

1
2⌠

⌡
⎮ dx

= x − tan−1 2x⎡⎣ ⎤⎦0
1
2

= 1
2
− π
4



 

 
Question 15 (2 marks) 
 
The graphs of  and  are drawn below.      2 
 
                       

 
 

Given that  exists, sketch a possible graph for  on the axes below. 

Justify your answer by considering . 
 

 
 As  exists, it must be 1 : 1 

 
 
Comment 
There is more than one possible graph. The x > 0 part is taken from the top left graph. 
The x ≤ 0 part is made so that it will pass the horizontal line test. 
 

y = f x( ) y = f x( )

f x( ) f x( )

See next page
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Question 7   (4 marks) 

The graphs of y = f (|x|) and y = | f (x)| are shown below.

x

2

1

–1

–2

–2      –1                    1        2

f (|x|)

          

x

2

1

–1

–2

–2      –1                    1        2

| f (x)|

Given that y = f –1(x) is also a function, sketch a possible graph for y = f (x) on the axes below. 
Justify your answer considering y = f –1(x).

x

2

1

–1

–2

–2      –1                    1        2

f (x)

A spare grid is provided at the end of this Question/Answer booklet. If you need to use it, cross 
out this attempt and indicate clearly that you have redrawn it on page 15.

y = f −1 x( ) y = f x( )
y = f −1 x( )

y = f −1 x( )



Question 16 (3 marks) 
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Question 17 ( 4 marks)

Prove, using mathematical induction. that � arctan (
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Proof 

Method 1: Test :  

Consider the coefficient of :  

Method 2: Long division 

Method 3: Expand 

m = −2 2(−2+1)3 − (−2) = 0

2 m+1( )3 −m = m+ 2( ) 2m2 + Bm+1( )
m2 2× 3= B + 4

∴2 m+1( )3 −m = m+ 2( ) 2m2 + 2m+1( )

LHS = arctan (m+1)(2m2 + 2m+1)
2(m+1)3 −m

⎛
⎝⎜

⎞
⎠⎟

= arctan (m+1)(2m2 + 2m+1)
(m+ 2)(2m2 + 2m+1)

⎛
⎝⎜

⎞
⎠⎟

= arctan m+1
m+ 2

⎛
⎝⎜

⎞
⎠⎟

= RHS
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Question 18 (8 marks) 

A function/is defined by f( x) = arcsin ( x'.- 1.). where x � o.
l, x- + 1 

(a) 

(b) 
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Question 18 ( continued) 

(c) Find a rule for 1- 1 ( x).
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( d) State the domain of f._1 ( x).
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