
Baulkham Hills High School 
Task 2 Examination 2023 

Marking Guideline- Yr 12 Advanced 

Section I (5 marks) 

Award 1 marks to each correct answer.  

Answers 1. B 2. B 3. D 4. B 5. D 
 

 

Question Suggested solutions Answer 
1 𝑑𝑦

𝑑𝑥
ൌ  െ4 ൈ 3𝑒ିସ௫ 

𝑑𝑦
𝑑𝑥

ൌ  െ4𝑦 

B 

2 Note: 𝑒ଶ is a constant so its derivative is 𝑒ଶ𝑥 B 
׬ 3 tan 𝑥  𝑑𝑥 ൌ න

sin 𝑥
cos 𝑥

𝑑𝑥 D 

4 

 

B 

5 𝑓ᇱᇱሺ𝑥ሻ ൌ 0  means no concavity (does not bend) D 
 



    

Section II (33 marks) 

In all questions, award full marks for correct answers with necessary working.  

Use the suggested solutions in conjunction with the marking criteria.  

Q Suggested Solutions Marking criteria 
6a 3 secଶሺ3𝑥 െ 4ሻ 1- correct solution 
6b cos 𝑥

sin 𝑥
ൌ cot 𝑥 1- correct solution 

6c 𝑢 ൌ cos 3𝑥 
𝑢ᇱ ൌ െ3 sin 3𝑥 

 

𝑣 ൌ 𝑥 
𝑣ᇱ ൌ 1 

𝑦ᇱ ൌ
െ3𝑥 sin 𝑥 െ cos 3𝑥

𝑥ଶ
 

2- correct solution 
1- derives cos 3𝑥 or correct 
use of product/quotient rule 

6d 𝑢 ൌ 2𝑥 െ 1 
𝑢ᇱ ൌ 2 

 

𝑣 ൌ 𝑒ଶ௫ 
𝑣ᇱ ൌ 2𝑒ଶ௫ 

𝑦ᇱ ൌ 2𝑒ଶ௫ ൅ 2ሺ2𝑥 െ 1ሻ𝑒ଶ௫ 
𝑦ᇱ ൌ 𝑒ଶ௫ ൅ 4𝑥𝑒ଶ௫ െ 2𝑒ଶ௫ 

𝑦ᇱ ൌ 4𝑥𝑒ଶ௫ 

2- correct solution 
1- derives 𝑒ଶ௫or correct use 
of product rule 

7 4
5

 
1- correct solution 

8 𝑓ᇱሺ𝑥ሻ ൌ 4𝑥ଷ ൅ 3𝑥ଶ ൅ 2𝑘𝑥 െ 3 
𝑓ᇱᇱሺ𝑥ሻ ൌ 12𝑥ଶ ൅ 6𝑥 ൅ 2𝑘 

Concave up with 𝑓ᇱᇱሺ𝑥ሻ ൐ 0 
2ሺ6𝑥ଶ ൅ 3𝑥 ൅ 𝑘ሻ ൐ 0 

𝑎 ൐ 0 𝑜𝑟 Δ ൏ 0 
3ଶ െ 4 ൈ 6 ൈ 𝑘 ൏ 0 

െ24𝑘 ൏ െ9 

𝑘 ൐
3
8

 

3- correct solution 

2- finds 𝑘 ൌ ଷ

଼
  

1- finds 𝑓′′ሺ𝑥ሻ 

9 
𝐴 ൌ

2.7
2
ሾ0 ൅ 2ሺ3.5 ൅ 1.3 ൅ 2.3ሻ ൅ 0ሿ 

𝐴 ൌ 19.17 mଶ 

2- correct solution 
1- finds one iteration of the 
trapezoidal rule 

10 𝑓ሺ𝑥ሻ ൌ 𝑥ଷ െ 2𝑥ଶ ൅ 𝑥 ൅ 𝑐 
𝑓ሺ2ሻ ൌ 5 ൌ 2ଷ െ 2 ൈ 2ଶ ൅ 2 ൅ 𝑐 
𝑐 ൌ 3 
∴ 𝑓ሺ𝑥ሻ ൌ 𝑥ଷ െ 2𝑥ଶ ൅ 𝑥 ൅ 3 

2- correct solution 
1- integrates correctly 

11 𝐴 ൌ ׬
ଶ

ଷ௫
𝑑𝑥

ସ
ଶ ൌ ଶ

ଷ
ሾ𝑙𝑛𝑥 4

2]  

ൌ
2
3
ሺ𝑙𝑛4 െ 𝑙𝑛2ሻ 

ൌ
2
3

ln 2 

OR 𝐴 ൌ ׬
ଶ

ଷ௫
𝑑𝑥

ସ
ଶ ൌ ଶ

ଷ
ሾ𝑙𝑛3𝑥 4

2]  

ൌ
2
3
ሺ𝑙𝑛12 െ 𝑙𝑛6ሻ 

ൌ
2
3

ln 2 

2- correct solution 
1- correctly integrates  

12 𝑑𝑦
𝑑𝑥

ൌ 𝑒௫ sin 𝑥 ൅ cos 𝑥 𝑒௫ 

At 𝑥 ൌ 𝜋 
𝑚் ൌ 𝑒గ sin𝜋 ൅ cos𝜋 𝑒గ 

𝑚் ൌ െ𝑒గ 

𝑚ே ൌ
1
𝑒గ

 

Equation of the normal  

𝑦 െ 0 ൌ
1
𝑒గ
ሺ𝑥 െ 𝜋ሻ 

𝑒గ𝑦 െ 𝑥 ൅
𝜋
𝑒గ

ൌ 0 

3- correct solution 
2- finds the equation of a 
tangent OR finds the 
gradient of the normal. 
1- correct derivative 
OR finds the equation of the 
normal with an incorrect 
derivative. 
 



13a) 2ଶ௫ ൈ 2ଷ െ 4 ൈ 2௫ ൌ 0 
2ଶ ൈ 2௫ሺ2௫ ൈ 2 െ 1ሻ ൌ 0 

2௫ ൌ 0 
Not possible 

2 ൈ 2௫ ൌ 1 

2௫ ൌ
1
2

 

𝑥 ൌ െ1  
∴ 𝑥 ൌ െ1 

3- correct solution 
2- solves a quadratic 
equation 
1- has an equation in terms 
of 2௫ 

13b) logହ 3ଶ ൌ logହ ቀ
𝑥
6
ቁ 

3ଶ ൌ
𝑥
6

 

𝑥 ൌ 54 

2- correct solution 
1- uses at least one log law 
correctly.  

14a) 
නሺ2𝑥 ൅ 1ሻିଶ𝑑𝑥 ൌ

ሺ2𝑥 ൅ 1ሻିଵ

െ1 ൈ 2
൅ 𝑐 

ൌ
െ1

2ሺ2𝑥 ൅ 1ሻ
൅ 𝑐 

2- correct solution must 
have +c  
1- integrates ሺ2𝑥 ൅ 1ሻିଶ 

14b) 1
10

log௘|5𝑥ଶ ൅ 3| ൅ 𝑐  
2- correct solution 
1- integrates without chain 

(missing 
ଵ

ଵ଴
ሻ  

14c) 
න 3𝑥 ൅

4
𝑥
𝑑𝑥 

3
2
𝑥ଶ ൅ 4 log௘|𝑥| ൅ 𝑐 

1- correct solution 

14d) 1
2
𝑒ଶ௫ ൅ 𝑐 

1- correct solution 

14e) 
െ

1
4

cosሺ4𝑥 െ 3ሻ ൅ 𝑐 
2- correct solution 
1- integrates without chain 

(missing െଵ

ସ
ሻ 

14f) 
න5 ൈ 5௫𝑑𝑥 ൌ

5
log௘ 5

5௫ ൅ 𝑐 

ൌ
5௫ାଵ

log௘ 5
൅ 𝑐 

1- correct solution 

14g) 
න

2
cosଶ 𝑥

𝑑𝑥

గ
ସ

଴
ൌ න 2 secଶ 𝑥 𝑑𝑥

గ
ସ

଴
 

4
02[tan ]x


  

ൌ 2ሺtan
𝜋
4
െ tan 0ሻ 

ൌ 2 

3- correct solution 
2- integrates secଶ 𝑥 
1- changes 1 െ sinଶ 𝑥 to 
cosଶ 𝑥 

15a) 2𝑥 ൌ െ4𝑥ଶ ൅ 16𝑥  
0 ൌ െ4𝑥ଶ ൅ 14𝑥 
0 ൌ 2𝑥ሺെ2𝑥 ൅ 7ሻ 
𝑥 ൌ 0 or 𝑥 ൌ ଻

ଶ
 

1- correct solution 

15b) 7
7

2
2 3 22

0
0

4
4 16 2 7

3
x x x dx x x

          

ൌ ቆെ
4
3
ൈ ൬

7
2
൰
ଷ

൅ 7 ൈ ൬
7
2
൰
ଶ

ቇ െ 0 

343
12

ൌ 28.583 

 
 
 
 

2- correct solution 
using part (a) 
1- correct integral 



16a) 𝑥 ൏ 1 𝑜𝑟 𝑥 ൐ 9 1- correct solution 
16b) 3- correct solution 

2- satisfies 2 criteria points 
1- satisfies one criteria point 
 
Criteria point: 
- stationary points 
- max/min points align with 
inflection points  
- asymptote at 𝑦 ൌ 0 as 
 𝑥 → ∞ 

17a(i) 𝑦 ൌ ሺ3𝑥ଶ ൅ 6ሻ
ଵ
ଶ 

𝑑𝑦
𝑑𝑥

ൌ
1
2
ሺ3𝑥ଶ ൅ 6ሻି

ଵ
ଶ ൈ 6𝑥 

ൌ
3𝑥

√3𝑥ଶ ൅ 6
 

2- correct solution 
1- derives without chain rule 

17a(ii) 1
2

0

1 1
3 6 9 6

3 3

6
1

3

x       

 
 

2- correct solution 
1- correct integral 

17b) 𝑦 ൌ ሾsinሺ2𝑥ሻሿହ 
𝑑𝑦
𝑑𝑥

ൌ 5ሾsinሺ2𝑥ሻሿସ ൈ cosሺ2𝑥ሻ ൈ 2 

𝑑𝑦
𝑑𝑥

ൌ 10 cosሺ2𝑥ሻ sinସሺ2𝑥ሻ 

2- correct solution 
1- correct integral able to 
apply chain rule once 

17c) 𝑦 ൌ sin ቀ
𝜋

180
𝑥ቁ 

𝑑𝑦
𝑑𝑥

ൌ
𝜋

180
cos ቀ

𝜋
180

𝑥ቁ 

  

𝑜𝑟 
𝑑𝑦
𝑑𝑥

ൌ
𝜋

180
cos 𝑥° 

 

2- correct solution 
1- converts degrees to 
radians and dervies without 
chain rule. 

17d) 
𝑦 ൌ

1
2

log௘ሾ𝑒௫ሺ2𝑥 ൅ 1ሻሿ 

𝑦 ൌ
1
2
ሾlog௘ 𝑒௫ ൅ log௘ሺ2𝑥 ൅ 1ሻ ሿ 

𝑦 ൌ
1
2
ሾ𝑥 ൅ log௘ሺ2𝑥 ൅ 1ሻ ሿ 

𝑦ᇱ ൌ
1
2
൅

1
2
ൈ

2
2𝑥 ൅ 1

 

𝑦ᇱ ൌ
1
2
൅

1
2𝑥 ൅ 1

ൌ
2𝑥 ൅ 3
4𝑥 ൅ 2

 

2- correct solution 
1- uses at least one log law 
to simplify the question.  
 

18 
𝑥 ൌ

3
𝑦
൅ 1 

 

𝐴 ൌ
1
2
ൈ 2 ൈ 3 ൅න

3
𝑦
൅ 1 𝑑𝑥

ହ

ଷ
 

 533 3log ( )eA y y    

𝐴 ൌ 3 ൅ ሾሺ3 log 5 ൅ 5ሻ െ ሺ3 log௘ 3 ൅ 3ሻሿ 

𝐴 ൌ 5 ൅ 3log௘ ൬
5
3
൰ 

3- correct solution 
2- Correct expression to find 
the area 
1-finds the area of the 
triangle,  

or finds ׬
ଷ

௬
൅ 1 𝑑𝑥

ହ
ଷ   

or finds ׬
ଷ

௫ିଵ
𝑑𝑥 



19a) 𝑓ᇱሺ𝑥ሻ ൌ 3𝑥ଶ െ 𝑥ଷ 
Stat point when 𝑓ᇱሺ𝑥ሻ ൌ 0 

0 ൌ 3𝑥ଶ െ 𝑥ଷ 
0 ൌ 𝑥ଶሺ3 െ 𝑥ሻ 
𝑥 ൌ 0 𝑜𝑟 𝑥 ൌ 3 

𝑓ሺ0ሻ ൌ 0,𝑓ሺ3ሻ ൌ 6.75 
 

𝑥 -1 0 2 3 4 
𝑓ᇱሺ𝑥ሻ 4 0 4 0 -16 

Gradient / - / - \ 
 
∴ horizontal inflection point at ሺ0,0ሻ and maximum point at ሺ3, 6.75ሻ. 
 

3- correct solution 
2- test nature of the points 
by a table or second 
derivative. 
1- Finds 𝑥 ൌ 0,3 
 
Note: Must conclude a 
horizontal inflection point to 
obtain full marks.  

19b) 𝑓ᇱᇱሺ𝑥ሻ ൌ 6𝑥 െ 3𝑥ଶ 
Inflection when 𝑓ᇱᇱሺ𝑥ሻ ൌ 0 

3𝑥ሺ2 െ 𝑥ሻ ൌ 0 
𝑥 ൌ 0 𝑜𝑟 𝑥 ൌ 2 

𝑥 -1 0 1 2 3 
𝑓′′ሺ𝑥ሻ -9 0 3 0 -9 

Concavity 
 

     

𝑓ሺ2ሻ ൌ 4 
∴inflection at ሺ0,0ሻ and ሺ2,4ሻ 
 

3- correct solution 
2- tests for the change in 
concavity 
1- Finds 𝑥 ൌ 0,3 

19c) 𝑓ሺെ2ሻ ൌ െ12 
𝑓ሺ5ሻ ൌ െ31.25 

 

3- correct solution 
2- satisfies 2 criteria points 
1- satisfies one criteria point 
 
Criteria point: 
- Finds and correctly plots 
endpoints 
- Shows max/min and 
inflection points  
- Correct shape 
 
Note: important that the 
horizontal inflection point 
shows a flat gradient at (0,0) 
and the inflection point at 
(2,4) does NOT have a 
bump or is flat. 

19d) െ13.25 ൑ 𝑦 ൑ 6.75 1- correct solution 



20 

 

2- correct solution 
1- correct shape or a graph 
that passes through (0,0) 

21a) 

 
 
𝐴 ൌArea below PR + Area below RQ – Area below PQ 

𝐴 ൌ ൬
1
2
ൈ 𝑡 ൈ sin 𝑡൰ ൅ ቌ

1
2
ൈ ൬

2𝜋
3
െ 𝑡൰ ൈ ቆsin 𝑡 ൅

√3
2
ቇቍ

െ ቆ
1
2
ൈ

2𝜋
3
ൈ
√3
2
ቇ 

𝐴 ൌ
1
2
𝑡 sin 𝑡 ൅

1
2
ቆ

2𝜋
3

sin 𝑡 ൅
√3𝜋

3
െ 𝑡 sin 𝑡 െ

√3
2
𝑡ቇ െ

𝜋√3
6

 

𝐴 ൌ
𝜋
3

sin 𝑡 െ
√3
4
𝑡 

𝐴 ൌ
1

12
൫4𝜋 sin 𝑡 െ 3√3𝑡൯ 

2- correct solution 
1- Finds an area that will 
lead to significant progress 
to a solution. 
 

21b) 𝐴 ൌ
1

12
൫4𝜋 sin 𝑡 െ 3√3𝑡൯ 

𝑑𝐴
𝑑𝑡

ൌ
1

12
ൣ4𝜋 cos 𝑡 െ 3√3൧ 

Stat point when 
ௗ஺

ௗ௧
ൌ 0 

∴ cos 𝑡 ൌ
3√3
4𝜋

 

𝑡 ൌ 1.145 … 
𝑑ଶ𝐴
𝑑𝑡ଶ

ൌ
1

12
ሺെ4𝜋 sin 𝑡ሻ 

𝑤ℎ𝑒𝑛 𝑡 ൌ 1.145 
ௗమ஺

ௗ௧మ
ൌ െ0.9534 ∴concave down  

𝐴 ൌ
1

12
൫4𝜋 sin 1.145 െ 3√3 ൈ 1.145൯ 

𝐴 ൌ 0.46 

3- correct solution 
2- satisfies 2 criteria points 
1- satisfies one criteria point 
 
Criteria point: 
- Finds 𝑡 
- test for concavity 
- Finds maximum A 
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reasoning and/or calculations 
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 Attempt Questions 1‐5. 

 Allow about 10 minutes for this section. 

Section II ‐ 73 marks (pages 6‐22) 

 Attempt Questions 6‐21. 
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Section I 

5 marks 
Attempt Questions 1-5 
Allow about 10 minutes for this section 
Use the multiple-choice answer sheet for Questions 1-5. 

1 Which of the following is the derivative of the function, 𝑦 ൌ 3𝑒ିସ௫? 

A. 4
dy

y
dx

  

B. 4
dy

y
dx

   

C. 3
dy

y
dx

  

D. 3
dy

y
dx

   

 

2 Which of the following is 2 3( )xe e dx ? 

A. 32 3 xex e c   

B. 2 31

3
xe x e c   

C. 2 32 3 xe e c   

D. 31 1

2 3
xe e c   

 
 

3 Which of the following is equivalent to tan x dx ? 

A. 2sec x c  

B. 2cosec x c   

C. log (sin )e x c  



5 
 

D. log (cos )e x c   

 

4 
 

The diagram shows the graph 𝑦 ൌ 𝑓ሺ𝑥ሻ, which is made up of line segments and a  
semi-circle.  

 

Which of the following represents the exact value of 
8

4

( )f x dx

 ? 

A.  30 ൅ 2𝜋 

B. 24 ൅ 2𝜋 

C. 6 ൅ 2𝜋  

D. 2𝜋 

 

5 
 

The function 𝑓ሺ𝑥ሻ is defined for 𝑎 ൑ 𝑥 ൑ 𝑏.  On this interval, 𝑓ᇱሺ𝑥ሻ ൐ 0 and 𝑓ᇱᇱሺ𝑥ሻ ൌ 0. 

Which graph best represents 𝑦 ൌ 𝑓ሺ𝑥ሻ? 

A. 

 

B. 

 



6 
 

C. 

  

D. 

 

 

End of Section I  
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Section II 

73 marks 
Attempt Questions 6-21 
Allow about 1 hour 50 minutes for this section 
Answer the questions in the spaces provided. These spaces provide guidance for the expected 
length of response. Your responses should include relevant mathematical reasoning.  

 

Question 6 (6 marks) 

Differentiate the following with respect to 𝑥 
a) tan(3 4)y x   1 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 ..............................................................................................................................................................  

b) log (sin )ey x  1 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 ..............................................................................................................................................................  

c) 
cos3x

y
x

  2 

 ..............................................................................................................................................................  

 ..............................................................................................................................................................  

 ..............................................................................................................................................................  

 ..............................................................................................................................................................  

d) 𝑦 ൌ ሺ2𝑥 െ 1ሻ𝑒ଶ௫ 2 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ...........................................................................................................................................................  

End of Question 6 
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Question 7 (1 mark) 

Find 
0

sin 4
lim

5x

x

x
 1 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ...........................................................................................................................................................  

Question 8 (3 marks) 

Let 𝑓ሺ𝑥ሻ ൌ 𝑥ସ ൅ 𝑥ଷ ൅ 𝑘𝑥ଶ െ 3𝑥 െ 5, where 𝑘 is a constant.  

Find the values of 𝑘 for which 𝑓ሺ𝑥ሻ is always concave up. 3 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

End of Question 8 
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Question 9 (2 marks)  

The diagram below shows a vertical cross-section of a creek which is 10.8 metres wide. 
At this location the depth of the river, in metres, has been measured at 2.7 metre intervals.  
 

 
Use the trapezoidal rule with the five depth measurements to calculate the approximate area 2 
 of the cross-section.   
 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

Question 10 (2 marks) 

Find the equation of the curve passing through the point (2,5) with gradient function  2 
2'( ) 3 4 1f x x x   . 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

End of Question 10 
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Question 11 (2 marks) 

Find the exact area of the region bounded by the curve 
2

3
y

x
 , the x-axis and the  

lines 2x  and 4x  . 2 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

 .............................................................................................................................................................  

Question 12 (3 marks) 
 
Find the equation of the normal to the curve 𝑦 ൌ 𝑒௫ sin 𝑥 at the point ሺ𝜋, 0ሻ.   3 
  

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

 .............................................................................................................................................................  
End of Question 12  



11 
 

Question 13 (5 marks) 

For the following equations, solve for x  

a) 2 32 4 2 0x x     3 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 ..............................................................................................................................................................  

b) 5 5 52 log 3 log log 6x   2 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 ..............................................................................................................................................................  

End of Question 13 
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Question 14 (12 marks) 

a) Find 
2(2 1)

dx

x . 2 

 ........................................................................................................................................................... 

 ...........................................................................................................................................................  

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ...........................................................................................................................................................  

b) Find 25 3

x
dx

x  . 2 

 ........................................................................................................................................................... 

 ...........................................................................................................................................................  

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ...........................................................................................................................................................  

c) Find 
23 4x

dx
x


 . 1 

 ........................................................................................................................................................... 

 ...........................................................................................................................................................   

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

d) Find 
3x

x

e
dx

e .  1 

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  
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e) Find sin(4 3)x dx . 2 

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

f) Find 15x dx . 1 

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

g) Find the value of 
4

2
0

2

1 sin
dx
x



 . 3 

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

End of Question 14 
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Question 15 (3 marks) 

The parabola 𝑦 ൌ െ4𝑥ଶ ൅ 16𝑥 and the line 𝑦 ൌ 2𝑥 intersect at the origin and point A.  

 

a) Find the 𝑥-coordinate of the point A. 1 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

b) Calculate the area enclosed by the parabola and the line.  2 

 .............................................................................................................................................................  

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

End of Question 15 
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Question 16 (4 marks)  

 

The diagram shows the graph of a function 𝑦 ൌ 𝑓ሺ𝑥ሻ 

a) For which values of 𝑥 is the curve concave down?  1 

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

b) Sketch 𝑦 ൌ 𝑓ᇱሺ𝑥ሻ on the graph below. 3 

 

End of Question 16 
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Question 17 (10 marks) 

a) (i)      Differentiate 23 6y x  . 2 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ...........................................................................................................................................................  

(ii) Hence find 
1

2
0 3 6

x
dx

x 
 . 2 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ...........................................................................................................................................................  

b) Differentiate 5sin (2 )y x  2 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 ..............................................................................................................................................................  
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c) Differentiate 𝑦 ൌ sin 𝑥°. 2 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 .............................................................................................................................................................. 

 ..............................................................................................................................................................  

d) Differentiate 𝑦 ൌ log௘ ඥ𝑒௫ሺ2𝑥 ൅ 1ሻ 2 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ...........................................................................................................................................................   

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ...........................................................................................................................................................  

End of Question 17 
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Question 18 (3 marks) 

The curve 𝑦 ൌ ଷ

௫ିଵ
 intersects the line 𝑦 ൌ ଷ

ଶ
𝑥 at the point ሺ2,3ሻ. 

The region bound by the curve 𝑦 ൌ ଷ

௫ିଵ
, the line 𝑦 ൌ ଷ

ଶ
𝑥, the 𝑦-axis and the line 𝑦 ൌ 5 is shaded in 

the diagram. 

 

Find the exact area of the shaded region. 3 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

End of Question 18  



19 
 

Question 19 (10 marks) 

Consider the function 3 41
( )

4
f x x x  . 

a) Find any stationary points of the curve ( )y f x , and determine their nature. 3

  
 ............................................................................................................................................................. 

 .............................................................................................................................................................  

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

 .............................................................................................................................................................  

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

b) Find any points of inflection of the curve 𝑦 ൌ 𝑓ሺ𝑥ሻ. 3 

 ........................................................................................................................................................... 

 ........................................................................................................................................................... 

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  
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c) Using the information above, sketch 𝑦 ൌ 𝑓ሺ𝑥ሻ for െ2 ൑ 𝑥 ൑ 5 showing all  3 
important features.   
 

 

 
 

 
d) State the range of the function for the given domain. 1 

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

 ...........................................................................................................................................................  

End of Question 19 
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Question 20 (2 marks) 

The graph below shows a sketch of the gradient function of the curve 𝑦 ൌ 𝑓ሺ𝑥ሻ.  
It is given that 𝑓ሺ0ሻ ൌ 0. 2 

  

Draw a sketch of 𝑦 ൌ 𝑓ሺ𝑥ሻ. 

  

 

End of Question 20 
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Question 21 (5 marks) 
 
The diagram below shows the graph of the function ( ) sinf x x for 0 .x    

The points (0,0)P  and 
2 3

,
3 2

Q
 

  
 

 both lie on the curve.  

The point ( ,sin )R t t  is also a point on the curve between P and Q, such that 0 ൑ 𝑡 ൑ ଶగ

ଷ
. 

 
a) Show that A, the area of ,PQR is given by 2 

 1
4 sin 3 3

12
A t t   when 

2

3
t


 . 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 .............................................................................................................................................................  
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b) Find the maximum value of A, the area of PQR . 
Justify your answer, leaving your answer correct to two decimal places.  3 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 ............................................................................................................................................................. 

 .............................................................................................................................................................  

End of Exam 
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