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Cheltenham Girls’ High School   

 
 
 
 
 

 2021 
 
TRIAL HSC EXAMINATION 
 

Mathematics Extension 1 
Solutions 

 

Section I 
 

No Working Answer 

1.   

D 



No Working Answer 

3.  

 

 

 

 

 

 

 

 

 

 

B 

4. There are  ways of selecting the six directors to go through 
to the elections. 

There are  ways of electing people to the three positions. 

  C 

 

5. 

 

 

 

 

C 

 

 

𝒂𝒂.𝒃𝒃 = 0 

(𝑘𝑘 × 6) + �3 × (𝑘𝑘 − 6)� = 0 

6𝑘𝑘 + 3𝑘𝑘 − 18 = 0 

9𝑘𝑘 = 18 

∴ 𝑘𝑘 = 2 

 

 



2.   

 

 

 

 

 

 

 

 

By substituting coordinate values into 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

 we see that option A is 
the correct one. 

e. g. Test (3,0) 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
−2(3)
0 − 2

= 3 
Only A has a positive gradient at (3,0) 
est (1,1) 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
−2(1)
1 − 2

= 2 
Only A has a positive gradient at (1,1) 
Also, as y = 2 makes denominator zero, would expect vertical 
gradient for points with y = 2 and as x = 0 makes numerator zero, 
would expect horizontal gradient for points with x = 0, which 
only happens with A and B, then eliminate B by testing a point.  

A 

 

 

 

  1. A      B          C   D 

  2. A      B          C   D 

  3. A      B          C   D 

  4. A      B          C   D 

  5. A      B          C   D 

  



[Comments] 
Mathematics Extension 1 Trial HSC 

Solutions 2021 
Section II 

Question Working and answer Marks Mark 
Allocation 

6.  (a)   

 
(i)  

  
(ii) Since   

 

  
   

 

1 

 

 

2 

 

 

1 mark for 
correct 
substitution 

 

2 marks for 
correct 
answer with 
appropriate 
method 

1 mark for 
working 
towards 
solution  



 (b)  

 

  

 

  
 
 
 

   

 

3 

 

 

 

 

 

3 marks for 
correct 
solution with 
adequate 
reasoning 

 

2 marks for 
correct 
critical 
values 

 

1 mark for 
working 
towards 
solution 
using an 
appropriate 
method 

 

 (c)  

 

  

2 

 

 

2 marks for 
correct 
answer 

1 mark for 
some valid 
working 
towards 
correct 
answer 

 



 (d)  
(i) This sketch has the 

domain of f(x) 
restricted to   . 

 

 

 

 

 

 

 

 

 

 Or if the domain of f(x) restricted 
to  𝑥𝑥 ≤ 0.  

 

 

 

 

 

 

 

 

 

1  

 

 

 

1 mark for 
sketch which 
identifies 
correct x and 
y intercepts 
for the 
inverse 
function 



 (d)  ii) 

 

 

 

 

 

 

 

 

 

 

 

Or if using  𝑥𝑥 ≤ 0. 

 

 

2 

 

 

 

 

 

 

2 marks for 
correct graph 
showing 
correct y-
intercept, 
asymptote at 
x=-5 and 
correct limits  

1 mark for 
correct 
asymptote or 
y-intercept 

 

 



 

 

  



7.  

(a) 
 

Step 1: Prove true for 𝑛𝑛 = 1 

 

  

 

  

Step 3: Prove true for 𝑛𝑛 = 𝑘𝑘 + 1 

RTP:   

 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 marks for 
full proof, 
clearly 
showing true 
for 𝑛𝑛 = 1 and 
for  𝑛𝑛 = 𝑘𝑘 +
1 when 
assumed true 
for 𝑛𝑛 = 𝑘𝑘. 

 

2 marks for 
proving true 
for 𝑛𝑛 = 1 and 
for progress 
towards 
proof for 𝑛𝑛 =
𝑘𝑘 + 1. 

 

1 mark for 
proving for 
𝑛𝑛 = 1 and no 
further merit 

 

 



7 
continued 

(b) (i) 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=  
3𝑥𝑥2 + 4

2𝑦𝑦
 

2𝑦𝑦 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=  3𝑥𝑥2 + 4 

�  2𝑦𝑦 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

 𝑑𝑑𝑑𝑑 =  � 3𝑥𝑥2 + 4 𝑑𝑑𝑑𝑑 

�  2𝑦𝑦 𝑑𝑑𝑑𝑑 =  �3𝑥𝑥2 + 4 𝑑𝑑𝑑𝑑 

𝑦𝑦2 = 𝑥𝑥3 + 4𝑥𝑥 + 𝐶𝐶 
Possible solution is of the form 𝑦𝑦 = ± √𝑥𝑥3 + 4𝑥𝑥 + 𝐶𝐶   
  

 

2 

 

 

 

2 marks for 
correct 
answer 

(As it only 
asks for a 

solution, if C 
or the± is left 

out, it is 
okay.)  

1 mark for 
working 

towards an 
answer 

rearranging 
correctly 

 (b) (ii)  

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=  3𝑥𝑥
2+4
2𝑦𝑦

 Note when y = 0, 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

 is undefined, so a vertical gradient 

on x-axis at x =-1 and at x = 2. . Follow slope lines to get shape of 
curve from there. 
If equation in (i) doesn’t have ± then only section above x axis is the 
graph. (Don’t penalise if student shows the whole grasph) 

                

 

 

 

 

 
 
 
 
 
 
 

 

2 2 marks for a 
diagram with 
2 correct 
graphs 

 

 1 mark for 
one correct 
graph or two 
incorrect 
graphs with 
the same 
minor error 



7 
continued 

(c) (i) 
�𝑛𝑛0� + �𝑛𝑛1� 𝑥𝑥 + �𝑛𝑛2� 𝑥𝑥

2 + … + �𝑛𝑛𝑟𝑟� 𝑥𝑥
𝑟𝑟 + … + �𝑛𝑛𝑛𝑛� 𝑥𝑥

𝑛𝑛 = (1 + 𝑥𝑥)𝑛𝑛 

Let 𝑥𝑥 = −1 
�𝑛𝑛0� + �𝑛𝑛1� − 1 + �𝑛𝑛2� (−1)2 + … + �𝑛𝑛𝑛𝑛� (−1)𝑛𝑛 = (1 − 1)𝑛𝑛 

1 − �𝑛𝑛1� + �𝑛𝑛2� −  … + (−1)𝑛𝑛 �𝑛𝑛𝑛𝑛� = 0 as required 

1 1 mark for 
the correct 
proof 

 (ii)  Integrate both sides with respect to x 

𝑥𝑥 + �𝑛𝑛1�
𝑥𝑥2

2
+ �𝑛𝑛2�

𝑥𝑥3

3
+ … + �𝑛𝑛𝑛𝑛�

𝑥𝑥𝑛𝑛+1

𝑛𝑛 + 1
=

(1 + 𝑥𝑥)𝑛𝑛+1

𝑛𝑛 + 1
+ 𝐶𝐶 

To find 𝐶𝐶 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 = 0 

0 + �𝑛𝑛1�
02

2
+ �𝑛𝑛2�

03

3
+ … + �𝑛𝑛𝑛𝑛�

0𝑛𝑛+1

𝑛𝑛 + 1
=

(1 + 0)𝑛𝑛+1

𝑛𝑛 + 1
+ 𝐶𝐶 

0 = (1)𝑛𝑛+1

𝑛𝑛+1
+ 𝐶𝐶 

0 = 1
𝑛𝑛+1

+ 𝐶𝐶 

∴ 𝐶𝐶 = −1
𝑛𝑛+1

 

∴ 𝑥𝑥 + �𝑛𝑛1�
𝑥𝑥2

2
+ �𝑛𝑛2�

𝑥𝑥3

3
+ … + �𝑛𝑛𝑛𝑛�

𝑥𝑥𝑛𝑛+1

𝑛𝑛 + 1
=

(1 + 𝑥𝑥)𝑛𝑛+1

𝑛𝑛 + 1
−

1
𝑛𝑛 + 1

 

𝑤𝑤ℎ𝑒𝑒𝑒𝑒 𝑥𝑥 = −1 

−1 + �𝑛𝑛1�
(−1)2

2
+ �𝑛𝑛2�

(−1)3

3
+ … + �𝑛𝑛𝑛𝑛�

(−1)𝑛𝑛+1

𝑛𝑛 + 1
=

(1 − 1)𝑛𝑛+1

𝑛𝑛 + 1
−

1
𝑛𝑛 + 1

 

−1 + �𝑛𝑛1�
1
2
− �𝑛𝑛2�

1
3

+ … + �𝑛𝑛𝑛𝑛�
(−1)𝑛𝑛(−1)1

𝑛𝑛 + 1
= 0 −

1
𝑛𝑛 + 1

 

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
 

1 − �𝑛𝑛1�
1
2

+ �𝑛𝑛2�
1
3

+ …− �𝑛𝑛𝑛𝑛�
(−1)𝑛𝑛

𝑛𝑛 + 1
=

1
𝑛𝑛 + 1

 

 

1 −
1
2
�𝑛𝑛1� +

1
3
�𝑛𝑛2� −  … + (−1)𝑛𝑛

1
𝑛𝑛 + 1

�𝑛𝑛𝑛𝑛�  =
1

𝑛𝑛 + 1
 

as required 

3 3 marks for 
the correct 
proof 

 

2 marks for 
some 
progress 
towards the 
solution 

 

1 mark for 
integrating 
both sides of 
the 
expression 
correctly or 
correct use of 
substitution 
at some point 
in the 
solution 

 



8. (a)  

(i)  

  
(ii)  

  
 

  

 

1 

 

 

3 

 

 

 

 

 

 

for valid proof 

 

 

3 marks for 
correct answer 
(in form of 
any of last 3 
lines) 
including 
integration of 
tan 𝑥𝑥 and 
showing 
substitution 

 

 2 marks for 
correct 
integration and 
substitution 
with 
calculation 
error 

Or 

2 marks for 
correct 

integration and 
substitution 

using incorrect 
𝑥𝑥-intercept 

value or 
equivalent 

merit 

1 mark for  
correct 𝑥𝑥-

intercept or 
correct 

integration of 
tan 𝑥𝑥 or 

equivalent 
merit  



8  
continued 

(b) Using  
 

 

   

3 

 

 

 

 

3 marks for all 
solutions with 
valid working 

 

2 marks for a 
correct method 
used to solve 
the equation, 
some missing 
answers or a 
small error 

 

1 marks for 
progress 
toward using 
the compound 
angle results to 
rearrange 
equation 



 8  
continued 

(c) (i) 

   
(ii) 

   

   

 

 

 

 

1 

 

 

2 

 

 

 

 

 

1 marks for 
correct 
derivative 

 

 

2 marks for 
correct answer 
showing 
appropriate 
integration 

 

1 mark for 
correct use of 
(i) with some 
progress 
towards 
answer 

 



 8  
 continued 

(d) (i) 

   

   

   
(ii)  
 When the ball hits the ground its vertical displacement will be zero. 

   

∴ 𝑑𝑑 > 26.2 m 

So, the ball will be called out. 

 

 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

3 marks for 
valid proof 

showing unit 
conversion 

and derivation 
from 𝑎𝑎(𝑡𝑡), 
including 

evaluation of 
constants 

2 marks for 
correct 

integration of 
a(t) and v(t) 

1 marks for 
correct unit 
conversion or 
one correct 
integration 
step 

 

 

 

2 marks for 
correct 
calculation of 
horizontal 
displacement 
when vertical 
is zero and 
comparison 

1 marks for 
attempt to 
find 
horizontal 
displacement 
when vertical 
is zero. 

 



 
  

9  
continued 

 

 1 1 Mark: 
Correct 
answer. 

 (a) (ii) 

𝑂𝑂𝑂𝑂�����⃗ = 3𝒂𝒂 +
1
3

 (6𝒃𝒃 − 3𝒂𝒂) 

       = 2𝒂𝒂 + 2𝒃𝒃 
 
2
5
𝑂𝑂𝑂𝑂�����⃗ =

2
5

(6𝒃𝒃 + 5𝒂𝒂 − 𝒃𝒃) 

         = 2𝒂𝒂 + 2𝒃𝒃 
 

∴ 𝑂𝑂𝑂𝑂�����⃗ =
2
5
𝑂𝑂𝑂𝑂�����⃗  𝑎𝑎𝑎𝑎 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 

3 3 Marks: 
Correct 
answer. 

2 Marks: 
makes 
some 

progress  

1 Mark: 
finds one 

of the 
vectors 
required  

 (c) (i) Substituting 𝑥𝑥 = 3 into 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) gives 𝑦𝑦 = 1 + 3 + 𝑒𝑒3 
So 𝐴𝐴 has coordinates (3, 4 + 𝑒𝑒3) 

𝐴𝐴’ has coordinates (4 + 𝑒𝑒3, 3)  

 

1 

1 marks 
for 

correct 
answer 

 (ii) The tangent at 𝐴𝐴’ will have a gradient that is the reciprocal of the 
gradient of the tangent at 𝐴𝐴. 

   

   

 

2 

 

 

 

 

 

 

2 marks 
for 
correct 
gradient 
leading 
to correct 
equation 

 

1 mark 
for 

stating 
gradient 
relations

hip 

6b-3a 

(a) (i) 



 

 9  
continued 

(iii) The tangents will meet on the line 𝑦𝑦 = 𝑥𝑥 due to the inverse functions. 

 

  
Alternate Method of solving the two Tangents simultaneously is more 
time consuming, but gives the same result, but likely to be 
unsimplified. 
Abbreviated working follows below 

2 

 

 

 

2 marks for correct 
answer with working 

 

 

1 mark for recognising 
intersection is on 𝑦𝑦 = 𝑥𝑥 
and starting to work 
towards solution or 
attempting to solve 
simultaneously with an 
error or incomplete 
working 

 

 Equation of tangent at A is 
𝑦𝑦 − (4 + 𝑒𝑒3) = (1 + 𝑒𝑒3) (𝑥𝑥 − 3) 
𝑦𝑦 = (1 + 𝑒𝑒3) 𝑥𝑥 − 2𝑒𝑒3 + 1 
Solve with tangent at 𝐴𝐴′ 

(1 + 𝑒𝑒3) 𝑥𝑥 − 2𝑒𝑒3 + 1 =
𝑥𝑥 − 1 + 2𝑒𝑒3

1 + 𝑒𝑒3
 

which leads to 𝑥𝑥 =
2𝑒𝑒6 + 3𝑒𝑒3 − 2

2𝑒𝑒3 + 𝑒𝑒6
 =

(2𝑒𝑒3 − 1) (𝑒𝑒3 + 2)
𝑒𝑒3(2 + 𝑒𝑒3) =

2𝑒𝑒3 − 1
𝑒𝑒3

 

𝑦𝑦 = (1 + 𝑒𝑒3) 
2𝑒𝑒6 + 3𝑒𝑒3 − 2

2𝑒𝑒3 + 𝑒𝑒6
 − 2𝑒𝑒3 + 1 

=  
2𝑒𝑒6 + 3𝑒𝑒3 − 2 + 2𝑒𝑒9 + 3𝑒𝑒6 − 2𝑒𝑒3

𝑒𝑒3(2 + 𝑒𝑒3)  +
(−2𝑒𝑒3 + 1) (2𝑒𝑒3 + 𝑒𝑒6)

𝑒𝑒3(2 + 𝑒𝑒3)  

=  
2𝑒𝑒6 + 3𝑒𝑒3 − 2 + 2𝑒𝑒9 + 3𝑒𝑒6 − 2𝑒𝑒3

𝑒𝑒3(2 + 𝑒𝑒3)  +
−4𝑒𝑒6 − 2𝑒𝑒9 + 2𝑒𝑒3 + 𝑒𝑒6

𝑒𝑒3(2 + 𝑒𝑒3)  

 𝑦𝑦 =
2𝑒𝑒6 + 3𝑒𝑒3 − 2 
𝑒𝑒3(2 + 𝑒𝑒3) =

(2𝑒𝑒3 − 1) (𝑒𝑒3 + 2)
𝑒𝑒3(2 + 𝑒𝑒3) =

2𝑒𝑒3 − 1
𝑒𝑒3

 

Which gives the same answer as previous method, 
but accept unsimplified answer of: 

�
2𝑒𝑒6 + 3𝑒𝑒3 − 2 

2𝑒𝑒3 + 𝑒𝑒6
 ,   

2𝑒𝑒6 + 3𝑒𝑒3 − 2 
2𝑒𝑒3 + 𝑒𝑒6

� 

 

  



Markers Comment Year 12 Extension mathematics 2021 

Question 6 

a)i) and ii) were well done 

b) Generally well done but some students still forgetting restriction of x from denominator of 
equation, in this case x can not equal 1. A few had issues with testing or lack of testing which shows 
a need to review this again.  

c) Well done except a few students made calculation errors or didn’t notice the negative in front of 
cos so must be in second quadrant.  

d) i) Some students struggle with identifying how to draw an inverse function or didn’t read then 
need to restrict the domain and drew an inverse relation so lost the marks. 

ii) Some students mixed up reciprocal of the inverse function with a reciprocal of the reciprocal. 
More time needs to be spent recognising correct notation. Also some students didn’t recognise it 
was the  reciprocal of the y-values so y=3 became y=1/3 and y=0 became y=1/0 which didn’t exist, so 
a asymptote must exist. More revision of this is required. 

Question 7 

a) Most students can do this induction question. A few has very poor technique (e.g. do not know 
when to factorise), clearly from a lack of practice.  

(bi)This part is very well done. Those who has gone on to solve for values of C has a better idea of 
the sketch in part (ii) 

(bii) Need to show that the gradient is infinite at (-1,0) and (2,0). Otherwise students might lose 1m. 
Some students could show the exact y-intercept which is impressive. 

(ci) A number of students do not realise that they need to do a substitution and lose the mark. 

(cii) About 8-10 students have not attempted this part at all. Notable reasons are lack of 
exposure/practice and time management issues. Some of the response were excellent especially 
for those who have used definite integration. 

A well done question on the whole.   

Question 8 

a)i) Well done 

ii) Quite a few errors in this like forgetting to find the boundary in terms of x, forgetting pi or when 
expanding y squared, incorrect algebra. Substitution of the expression from part (i) was generally 
well done.  

b) i) 2 methods available, fastest method was using product identities but using addition identities 
still works. Students who used either of these correctly generally got full marks. Most students 
couldn’t simplify their trig identities correctly to get any marks. If they could some students lost 
marks as forgot 2x means double the domain as well.  

 



c)i) Generally well done. 

ii) This question was poorly done as quite a few students did not show their working. Working is very 
important in any examination setting. Some students confused the question with inverse trig, need 
to work on recognising the difference.  

 d) 
i) Students were able to apply the correct process to generate the displacement vector. However, 
some students did not convert to the correct units. 
ii)  This was done well. 
 
Question 9 

a i) Quite well done 
a ii) Genreally well done but with some students not able to find the correct vectors for OX or OY, 
and trying to fudge answer as if they have proven the required statement 
 
bi) Quite well done 
b ii) A lot of students are not able to find the gradient of the inverse by using the reciprocal 
relationship  
b iii) poorly answered, less than 2 students actually can solve the tangent of the inverse with y = x. 
Vast majority tried to find the intersection between the tangents of f(x) and its inverse and ended in 
nowhere 
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