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Section II 
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Question 12 
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 (iv) This is a rhombus as diagonals DB and         1 
AC bisect each other and are perpendicular  
to each other. 
 
Furthermore, since diagonals are equal in  
length, the quadrilateral is really a square. 
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Question 13 
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Question 14 
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(c) (i) Water is leaking out from the tank and so the volume of water decreases as time goes by. 
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(a)  
4

0

4

2

0

4

2

0

tan

 sec

tan

1 0
4

1 0.2146...
4

x dx

x dx

x x  

3 

(b) (i) 

cos 2
6

when 4,
12

9
2

1 9cos 2
2 6 2

Let ,
3

9
2

 the particle is 4.5 m to the righ

sin 2
6

t of th

1
2

e origin

v

t c

x t

c

x t

t

x

t

x

 

2 

 (ii) 
12 3

0
12

3
12

12
0

Total distance travelled = sin 2 sin 2
6 6

1 1cos 2 cos 2
2 6 2 6

1 11 0 1
2 2 2

2 1
4 2

4 met e
4

3

r s

3

3

t dt t

t t

 

 

2 
 



 
 

 (iii) 

2cos 2
6

since the amplitude of 2cos 2  is 2, the maximum value of the 
6

acceleration is 2. 

To find when the particle has acceleration 2, let 2

2 2cos 2
6

cos 2 1
6

dva
dt

a t

y t

a

t

t

2 0,...
6

2 ,...
6

,...
12

Hence the particule first experience a maximum acceleration of 2 when 
12

t

t

t

t s

 

2 

(c)  2

2

2

2

ln 2 ln 2

ln 2ln 2 2ln

ln 2ln 2 2ln 2

ln

1 2

d x x x
dx

x x x x

x x x

x

x x  

2 

(d) (i) 
3 22 2

1

3 22 2

1

l

For 

n 3 ln

3 ln n

ln 9,

l

3y

x x dx

V x

x

V

dxx

 

1 



 (ii) 3
22

1
3

2 2

1
3

2 2

1

2 2

3
2 2

1

2 2

3

ln 9 2ln

3 ln 9 4 ln

3 l

3

4

From

n 9 ln

3 ln 9 ln

3 ln 9

 (c), l

3 ln 3

8 ln 3

n ln 2ln 2

4 2ln 2

4 2l 3 2

u

n 2

V

dx

dx

x dx x

x dx

x

x

x x

xx x

 

3 

 

  



Marker’s Comments 

Question 11 

(a)  Well done except for about half the students who went on to write a =, b =  , c = , which 
wasn’t the question asked. (No penalty was applied and these answered were ignored). 

(b)  Very well done. 
(c)  Remember that the final solution for this question lies between two points and should be 

written as such. Not “or”, implied or otherwise. (Half mark penalty) 
(d)  Very well done. Factorised form is best. 
(e)  Several students forgot that they needed to go around twice, so missed half of the solutions. 
(f)  Mostly done well. Some students still need to learn the rule. Remember the + c for some. 

(No penalty applied) 
(g)  Few students achieved the full 3 marks for this question. Most lost half a mark for not 

having an open circle for the intersection of the included circle and excluded line. Other 
errors included not stating the x and y intercepts of the circle/line, graphing the circle 
incorrectly and/or the line graphed incorrectly. 

 

Question 12 

(a) (i) Most students answered this question correctly. 
 (ii) Most students answered this question correctly. Some student worked LHS and RHS at the 

same time but they were not penalised for this. 
 (iii) Most students answered this question correctly. 
 (iv) Successful student used the previous answers and AC BD (with working) to explain 

ABCD is a square. Some students used only the previous answers to conclude that ABCD is 
a rhombus. They were not penalised for this 

(b) (i) Lots of careless errors and algebraic errors. Some students answered focal length is – 2 but 
they were not penalised for this. 

 (ii) Poorly done. Some student successfully answered part (i) but put focus as 2, 4 or 2,0  

as they considered 22 8 2y x  as concave up/down parabola. 
(c) (i) Some students used alternate angles on parallel lines and opposite angles of parallelogram. 

Many students spent a lot of time proving |||CDF CBF  to show that GDE GBF . 
 (ii) Most students answered this question correctly. 
 (iii) Most students answered this question correctly.  

 

 

Question 13 

(a) (i) Was done very well 
 (ii) Students are reminded to check for change of concavity with points of inflexion. 
 (iii) Some students are still not drawing a "good" sized diagram (1/3 to 1/2 page recommended). 

Some students haven't used a reasonable scale or ruler. 
(b)  Many students wrote the correct inequality but did not reverse the inequality sign when 

dividing by log 0.8. This often led to wrong working and the loss of 1 mark. Also, students 
who wrote an equation instead of an inequality are encouraged to test both A13 and A14. 

(c)  Many students didn't recognise one area as a quarter of a circle. Many students incorrectly 
found the area under the parabola from 2 to 1 rather than from 1 to 0. 

   

 

  



Question 14 

(a)  Most students proved that angle RPQ=60 which was not necessary. 
       Some students got the cosine rule wrong – please check the reference sheet. 

 
(b) (i) Mostly well done. 

Some students did not take off the repayment before finding the interest and then fudged 
the answer or ignored the difference to the required result. 

 (ii) Good attempts, however a lot of students used n=36 for the total amount owing and found 
A36 when it should be A48. 

(c) (i) Many students misunderstood this question and found dR/dt. Answers were also given as  
 t=10 not t=10. 

 
 (ii) Well done. 
(d) (i) Well done except some misunderstanding of 4 decimal places! 
 (ii) Mostly well done, the majority of students did not find how many more years were needed. 

 

Question 15 

(a) (i) This questions was completed very well across the year. 
 (ii) This questions was completed very well across the year.  The most common error as to not 

answer the question and leave the final solution as 3 13 or 
5 5

t t  instead of  writing the 

conclusion 3 the particle first comes to rest when 
5

t  

 (iii) This was quite a challenging question but the majority of students managed to make it 
through.   
 The most common errors were algebraic in nature and occurred early in the question on the 

way to arriving at 
225 130 119

t

t ta
e

.   

If students were able to arrive at this equations for acceleration then the only major error 
here was to write the following : 

  ‘
213 1325 130 119

5 5
2

0
2

te
 and 

213 1325 130 119
5 5

2
0

2

te
 

This is not shown as it is not obvious that either of these two expressions is equal to zero. 
 (iv) The majority of students lost marks in this part.  There are two important points that need 

to be addressed. 
 
 It is only a possible max or min of v when a = 0 and you must check that it is a turning 

point and not an inflexion point. 
 That a maximum speed can occur at either the max velocity or min velocity since 

speed v   

So the correct solution required students to show that at 
5

213t  and 
5

213t  

There are max and min velocities, and then test both these times in the velocity function 
and then take the absolute values to decide which is the larger speed.  

 
 (v) To achieve the entire mark there needed to be a reference to both the displacement 

approaching zero and velocity approaching zero. 



(b) (i) This was completed quite well but some students did not rtefer to the triangle they were 
using or explain that OQ was equal to 1 and simply wrote: 

sin
1

sin

QM

QM
 

This was not sufficient to show that sin QM  

 
 (ii) Completed quite well 
 (iii) Completed quite well 

 

Question 16 

(a)  A good proportion successfully integrated the given expression. For those who were 
unsuccessful, it was interesting see a mixture of rules for integration being used incorrectly. 
Students are encouraged to practise various integration techniques involving trigonometry.  
Other students who recognised the trigonometric identity to integrate were mostly 
successful in the integration part. However, a number of students did not simplify their 
final expression correctly.  

(b) (i) Most students recognised to integrate the velocity expression to derive the expression for 
displacement. A number of students did not find the value of the constant or found it 
incorrectly. Students are advised to take particular care with their numbers.  

 (ii) This question was poorly done across the cohort. Many students did not recognise that the 
particle changes direction after గଵଶ seconds. Many students who did recognise that the 
particle changes direction, were not able to develop the correct integral expression.  
Overall, students are encouraged to practise questions on finding the total distance travelled 
of motion that changes direction. 

 (iii) This question was poorly done across the cohort.  
Many students assumed that the motion is simple harmonic. Students are reminded that 
unless stated in the question, or proven in their response, the motion cannot be assumed to 
be simple harmonic. This resulted in many students stating that maximum acceleration 
occurs when velocity is zero. This is only true for simple harmonic motion. This is not the 
correct way to find the maximum acceleration for any particular in motion.  
Other students stated that maximum acceleration occurs when acceleration is zero which is 
a puzzling statement.  
Some successful students correctly found the expression for acceleration and differentiated 
again to maximise the expression. The more efficient students considered the amplitude of 
the acceleration expression, which would have given the maximum acceleration.  

Many students did not answer the question, only finding the time when maximum 
acceleration occurs. Students are encouraged to always answer the question. 

(c)  Most students successfully applied the product rule or expanded the expression to 
differentiate. 

(d) (i) This question was generally well done. However, many students referred to their 
expression as areas, rather than volumes.  

 (ii) This question was poorly done across the grade due to the fact that student needed first use 
logarithmic laws to simplify the expression before applying the result in (c). 

 


