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Cor e Mat h em at ics Un i t  C4  

 
I n t r od u ct ion  

 

This paper proved accessible to m uch of the candidature and afforded 

a typical E grade candidate enough opportunity to gain m arks across 

the m ajority of quest ions.  At  the other end of the scale, there were 

also a few dem anding m arks for the A*  candidates.  

 

Exam iners were im pressed with the quality of work dem onst rated by 

m any of the candidates sit t ing this paper.  The standard of algebra 

was very good, although a num ber of candidates m ade basic sign or 

m anipulat ion errors in quest ions 2, 3(a) , 6(c) , 6(d)  and 8(b) .  The 

design of the quest ion booklet  cont inues to help candidates to clearly 

present  their  solut ions, and in alm ost  all cases they were able to give 

solut ions to all quest ions in the spaces provided.  

 

I n sum m ary, quest ions 1, 2, 3, 5(a) , 6(a) , 6(b) , 7(a) , 7(b)  and 8(a)  

were a good source of m arks for the average candidate, m ainly 

test ing standard ideas and techniques;  and quest ions 4, 5(b) , 6(c) , 

7(e)  and 7( f)  were discr im inat ing at  the higher grades.  Quest ion 8(c)  

was the m ost  dem anding quest ion with only about  3%  of the 

candidature able to show that  the populat ion of m eerkats could not  

exceed 5000. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Rep or t  on  in d iv id u al  q u est ion s  

 

Qu est ion  1  
 

Most  candidates at tem pted this quest ion and m any achieved full 

m arks. 

 

I n part  (a) , m ost  candidates were able to different iate im plicit ly to 

gain the first  three m arks.  A m inority of candidates st ruggled to 

apply the product  rule correct ly on 23x y .   At  this point  a m inority of 

candidates subst ituted 1x = −  and 1y =  in their  different iated 

equat ion, but  the m ajority of candidates proceeded to find an 

expression for 
d

d

y

x
 in term s of x  and ,y  before subst itut ing in these 

values.  Although the m ajority of candidates were able to find the 

correct  answer of 
4

,
9

−  com m on errors in this part  included sign errors 

either in rearranging or when subst itut ing 1x = −  and 1y =  into their  

d

d

y

x
 expression.  A sm all num ber of candidates t r ied to rearrange the 

equat ion given in the quest ion in order to m ake y the subject .  This 

resulted in very few, if any, m arks being awarded.   

   

I n part  (b) , a sm all m inority of candidates either found the equat ion 

of the tangent  and gained no m arks or did not  give their  equat ion of 

the norm al in the form  0ax by c+ + = , where a,  b and c are integers, 

and lost  the final accuracy m ark. 

 

 

 

Qu est ion  2  
 

This quest ion was generally well answered with around 50%  of the 

candidature gaining all 6 m arks.  The m ajority of candidates were 

able to apply the integrat ion by parts form ula in the correct  direct ion.  

Som e candidates, however, did not  assign u  and 
d

d

v

x
 and then write 

down their  
d

d

u

x
 and v  before applying the by parts form ula, which 

m eant  that  if errors were m ade the m ethod used was not  always 

clear. 
 

I n part  (a) ,  sin 3 dx x∫ caused som e problem s for a m inority of 

candidates who produced responses such as cos3x±  or 3cos3x±              



 

or 
1

cos3
3

x .  After correct ly applying the by parts form ula, a few 

candidates then incorrect ly wrote down 
1

cos3 d
3

x x∫  as 
1

cos3
6

x . 

 

Most  candidates who could at tem pt  part  (a)  were able to m ake a 

good start  to part  (b) , by assigning u  as 2
x and 

d

d

v

x
as cos3 ,x  and then 

correct ly apply the integrat ion by parts form ula.  At  this point , when 

faced with  
2

sin 3 d
3

x x x∫ , som e candidates did not  m ake the connect ion 

with their  answer to part  (a)  and m ade lit t le progress.  Other 

candidates independent ly applied the by parts form ula again, with a 

num ber of them  m aking a sign error.  
 

 

 

 

Qu est ion  3  
 

This quest ion was also generally well answered with about  50%  of 

candidates obtaining all of the 9 m arks available.   

 

I n part  (a) , a m inority of candidates were unable to carry out  the first  

step of writ ing 
2

1

(2 5 )x−
 as 

2
1 5

1
4 2

x
−

⎛ ⎞
−⎜ ⎟

⎝ ⎠
, with the 

1

4
outside the brackets 

usually writ ten incorrect ly as either 1 or 
1

2
.  Many candidates were 

able to use a correct  m ethod for expanding a binom ial expression of 

the form (1 )n
ax+ .  A variety of incorrect  values of a were seen, with the 

m ost  com m on being either  
5

2
, 5 or 5.−   Som e candidates, having 

correct ly expanded 

2
5

1 ,
2

x
−

⎛ ⎞
−⎜ ⎟

⎝ ⎠
forgot  to m ult iply their  expansion by 

1
.

4
  

As expected, sign errors, bracket ing errors, and sim plificat ion errors 

were also seen in this part . 

 

I n parts (b)  and (c) , m ost  candidates realised that  they needed to 

m ult iply  (2 )k x+  by their  binom ial expansion from  part  (a)  and equate 

their  x  and 2
x coefficients in order to find both k and A.   A sm all 

m inority, however, at tem pted to divide (2 )k x+  by their  part  (a)  

expansion.  Other candidates om it ted the brackets around 2 ,k x+  

although they progressed as if these “ invisible”  brackets were really 

there.   
 



 

I n part  (b) , a significant  m inority of candidates used an incorrect  

m ethod of m ult iplying  (2 )k x+  by the first  term  
1

4

⎛ ⎞
⎜ ⎟
⎝ ⎠
usually  of their  

binom ial expansion, and equat ing the result  to 
1

2
 in order to find k.   

I n part  (c) , these candidates also m ult iplied (2 )k x+  by the third term  

275

16
usually x
⎛ ⎞
⎜ ⎟
⎝ ⎠

of their  binom ial expansion and equated this to 2
Ax in 

order to find A.  

 

A few candidates in parts (b)  and (c)  applied an alternat ive m ethod of 

m ult iplying out  2 21 7
(2 5 ) ...

2 4
x x A x

⎛ ⎞
− + + +⎜ ⎟

⎝ ⎠
 and equat ing the result  to 

(2 )k x+ ,  in order to correct ly find both k and A. 

 

 

 

 

Qu est ion  4  

 
At  least  90%  of the candidature was able to apply the volum e of 

revolut ion form ula correct ly.  Only a few candidates did not  include π  

in their  volum e form ula or did not  square the expression for y.  

  

The integrat ion was well at tem pted and the m ajority of candidates 

recognised that  the integral could be m anipulated into the form  

f ( )
d

f ( )

x
x

x

′

∫  and integrated to give their  result  in the form  

( )2ln 3 4 ,k x + usually with  
1

3
k = .  A variety of incorrect  values of k were 

seen with the m ost  com m on being either 3 or 1. A significant  num ber 

of candidates integrated incorrect ly to give answers such as 

( )2 2ln 3 4x x +  or ( )22 ln 3 4x x + . 

Those candidates who applied the subst itut ion  23 4u x= +  proceeded to 

achieve
1

ln
3

u , and changed their  x-lim its of 0 and 2 to give correct                

u-lim its of 4 and 16.  Other subst itut ions of 23u x=  or 2
u x= , were also 

used, usually successfully. 

 
 

  

  

 

 

 



 

Unproduct ive at tem pts were seen by a m inority of candidates, such 

as integrat ion by parts or sim plifying 
2

2

3 4

x

x +
 to give 

2

2 2
,

3 4

x x

x
+  or 

integrat ing 2x and 23 4x +  separately and then m ult iplying or dividing 

the two results together. 
 

The m ajority of candidates were able to apply the lim its correct ly and 

exam iners observed the correct  answer in a variety of different  

forms. 

 

 

 

Qu est ion  5  

 

This quest ion was generally well answered with about  40%  of the 

candidature gaining all 8 m arks. 

Whilst  a large num ber of fully correct  solut ions were seen in part  (a) , 

there were a significant  num ber of candidates who st ruggled to 

different iate sine and cosine funct ions, with expressions such as 

d
4cos

d 6

x
t

t

π⎛ ⎞
= − +⎜ ⎟

⎝ ⎠
 or 

d 3
sin 2

d 2

y
t

t
=  being encountered frequent ly. Most  

candidates were able to apply the chain rule to find an expression for  

d

d

y

x
, although the applicat ion of  

d d

d d

y x

t t
× was occasionally seen.  A 

sm all proport ion of candidates used the com pound angle form ula to 

rewrite x  as 2 3 sin 2cos ,t t+  or likewise the double angle form ulae to 

rewrite y  as either  23(2cos 1)t −  or  2 23(cos sin )t t−   or 23(1 2sin )t− before going 

on to find their
d

d

y

x
. 

 

Candidates found part  (b)  m ore challenging and a variable range of 

m arks was awarded in this part .  Although a few candidates could not  

proceed further from  set t ing their  
d

d

y

x
 to zero, m ost  candidates 

appreciated that  the num erator from  their  
d

d

y

x
 expression needed to 

be equated to zero, so result ing in the first  m ethod m ark.  A num ber 

of candidates who solved sin 2 0t = , found only one value of t (usually  

0t = ) and then one point  (usually  (2, 3) ). A surprisingly large num ber 

of candidates found all four correct  values of t,  but  did not  realise that  

they needed to use these values in order to find four sets of 

coordinates for  ( , ).x y   Candidates who found m ore than one value for 

t  often relied on the sym m etry of the diagram  to find all four points 

rather than a full solut ion, and this was perm it ted. A surprising 

num ber of st ronger candidates did not  relate the diagram  to the 

quest ion in part  (b) .  These candidates stopped at  finding only two or 

three sets of coordinates when it  was clear from  the diagram  that  



 

there was a total of four points where 
d

0
d

y

x
= .  Few candidates also set  

the denom inator equal to zero and used the result ing values of t to 

find erroneous coordinates.  

 

 

 

Qu est ion  6  
 

I n part  (a) , vir tually all candidates were able to find the y-value 

corresponding to
8

x
π

= .  

I n part  (b) , m ost  candidates were able to apply the t rapezium  rule 

correct ly to find the correct  est im ate with the m ost  com m on errors 

being candidates writ ing h as either  
10

π
, 

4

π
 or 

16

π
;  or candidates 

rounding incorrect ly to give 1.1503.  Few bracket ing errors in part  (b)  

were encountered in this session. 

Part  (c)  provided a diverse range of solut ions.  Most  candidates 

followed the advice given in the quest ion to use the subst itut ion of  

1 cosu x= + , so obtaining 
d

sin
d

u
x

x
= −  (or occasionally  sin x ), as well as 

using the double angle form ula for sine to process the num erator of 

the integral. Whilst  som e students found the conversion of the given 

integral to an expression in  u beyond them , m any m ore were able to 

reach an integral of the form  ( )
( 1)

d .
u

k u
u

−∫   Whilst  m ost  candidates 

reaching this stage then correct ly divided through by  u and integrated 

term  by term  to reach an expression of the form  ( )lnk u u− , a few 

resorted to integrat ion by parts and were generally less successful.  A 

significant  proport ion of candidates lost  the final accuracy m ark as a 

result  of not  showing how their  constant  of integrat ion could be 

com bined with the -4  from  their integrat ion to give the stated k in the 

quest ion;  som e found a value for k (usually 4)  or som e sim ply failed to 

state the final result . 

In part  (d) , those candidates who were unable to com plete part  (c)  

often realised that  they were st ill able to at tem pt  part  (d) .  The use of 

lim its for either x or for u was generally successfully com pleted to 

obtain the value 1.227  or 4 4ln 2− , but  the final step of finding the 

error was not  so successfully tackled.   

 
 

 

 



 

Qu est ion  7  

 
This quest ion discr im inated well across all abilit ies, with parts (e)  and 

( f)  being the m ost  dem anding, and those candidates who drew their 

own diagram  being the m ore successful. About  15%  of the 

candidature was able to gain all 15 m arks.   

Part  (a)  was well answered with only a few candidates adding OB to 

OA  instead of applying OB OA− .  Candidates who failed to answer part  

(a)  correct ly usually st ruggled to gain few if any m arks for the 

rem ainder of this quest ion. 

 

I n part  (b) , m ost  candidates were able to write down a correct  

expression for l,  but  a num ber of candidates did not  form  a correct  

equat ion by writ ing either ...=r  and so lost  the final accuracy m ark.  

(After som e discussion the exam iners also accepted ...l = ,  which is 

quite com m on, though non standard) . 

 

I n part  (c) , m ost  candidates were able to take the correct  dot  product  

between either AB and AD  or BA and DA  to obtain the correct  answer 

of 109° .  The most  common error was to obtain an answer of 71°  by 

incorrect ly taking the dot  product  between either AB and DA  or  

BA and AD ,  and using this answer to obtain an answer of 109°  

without  proper just ificat ion.  A small m inority of candidates applied 

the cosine rule correct ly to achieve the correct  answer.  A num ber of 

candidates st ruggled with this part  and usually took the dot  product  

between non- relevant  vectors such as OA  and OB  or AB  and BD .   

 

I n part  (d) , a significant  num ber of candidates were able to obtain the 

correct  posit ion vector of 2 4 9= + +OC i j k  by adding either OD to AB   or 

OB to AD .   A few candidates also achieved the correct  result  by 

arguing that  the m idpoints of the two diagonals of a parallelogram  

are coincident .  Occasionally the incorrect  answer of (4 2 )OC i j k= ± + +  

was given, which is a result  of taking the difference between OD  and 

AB .  

 

Candidates who were successful in part  (e)  found the area of the 

parallelogram  either by finding the area of t r iangle ABD using 
1

sin
2

bd Aand doubling the result  or by applying a m ethod of 

base perpendicular height .×   The m ost  com m on error in part  (e)  was 

for candidates to find the product  of lengths AD and AB. 

 

Candidates who were successful in part  ( f)  usually found the shortest  

distance by m ult iplying their  AD  by sin 71° (or equivalent ) .  Those 



 

candidates who m ult iplied AB  by sin 71° did not  receive any credit .  A 

few candidates at tem pted to use vectors to find DE ,  where E is the 

point  where the perpendicular from  D m eets the line l, often spending 

considerable t im e for usually lit t le or no reward. 

 

 
 

Qu est ion  8  

I n part  (a) , the majority of candidates were able to write down the 

correct  ident ity to find their constants correct ly, although a few 

candidates forgot  to express their answer as a part ial fract ion as 

requested in the quest ion. 

A significant  m inority of candidates who com pleted part  (a)  correct ly, 

m ade no at tem pt  at  part  (b) .  Most  candidates, however, were able 

to separate the variables, although som e did this incorrect ly, or did 

not  t ry.  The m ajority used their part  (a)  answer and integrated this 

to obtain an expression involving two ln term s.  Although m any 

integrated their expression correct ly, som e m ade a sign error by 

integrat ing  
1

5 P−
  to obtain   ln(5 ).P−   Those candidates who integrated 

1

5P
 and  

1

25 5P−
 to 

1
ln 5

5
P and ( )

1
ln 25 5 ,

5
P− −  respect ively, tended to 

find subsequent  m anipulat ion m ore difficult .   A significant  num ber of 

candidates did not  at tem pt  to find a constant  of integrat ion – with 

som e om it t ing it  from  their working whilst  others referr ing to “ c+ ”  

and not  at tem pt ing to use the boundary condit ion of 0t =  and 1P =  

to find its value.  Most  candidates were able to apply the subt ract ion 

(or som et im es the addit ion)  law of logarithm s correct ly for their 

expression but  a num ber of candidates st ruggled to correct ly rem ove 

the logarithm s from  their integrated equat ion, with incorrect  

m anipulat ion of 
1

ln ln 4
5 3

P
t

P

⎛ ⎞
= −⎜ ⎟

−⎝ ⎠
 leading to 

1

3e 4
5

tP

P
= −

−
 usually 

seen . 

 

A significant  num ber of those candidates who rem oved logarithm s 

correct ly were able to m anipulate their result  to m ake P the subject  

of their  equat ion, although a num ber of these candidates could not  

m ake the final step of m anipulat ing 

1
3

1
3

5e

(4 e )

t

t
P =

+
 into 

1
3

5
.

(1 4e )
t

P
−

=
+

  

Of all the 8 quest ions, quest ion 8(b)  was the m ost  dem anding in 

term s of a need for accuracy, and about  20%  of candidates were able 

to score all 8 m arks in this part .  

 

Very few candidates gained the m ark in part  (c) .  Many were able to 

show that  P could not  be equal to 5, and som e of them  also looked at  



 

what  happens to P as t  approaches infinity, but  then failed to point  

out  that  the funct ion was st r ict ly increasing.  Few candidates were 

able to state 
1
31 4e 1
t−

+ >  im plied 5P < ,  but  som e of them  did not  go 

on to give a conclusion in relat ion to the context  of the quest ion. 
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