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I n t er n at ion al  GCSE Fu r t h er  Pu r e Mat h em at ics 

( Pap er  4 PM0 - 0 2 )  

I n t r odu ct ion  t o  Pap er  0 2  

This paper was found to be more accessible than Paper 1. There was lit t le 

evidence that  students ran out  of t ime before being able to demonst rate 

their knowledge fully.  

 

Students need to be rem inded of the need to show sufficient  working in 

case the answer they provide is incorrect . Correct  answers obtained from a 

calculator usually qualify for full marks, but  without  full working being 

shown, incorrect  answers cannot  qualify for any marks on that  part  of a 

quest ion. I t  is good pract ice to quote general formulae before subst itut ing 

numbers. I ncorrect  subst itut ion can st ill lead to some marks being gained 

as quot ing a correct  formula and subst itut ing sat isfies the general condit ion 

of "knowing the method and at tempt ing to apply it "  which has to be 

demonst rated before a method mark can be awarded. This would apply 

even to basic formulae such as the one for solv ing a quadrat ic equat ion. 

As always there were cases seen where students have used a previously 

obtained rounded answer in a subsequent  calculat ion. Somet im es using, for  

example, an answer rounded to three significant  f igures in subsequent  

working will give the same three significant  f igure result  for a later answer 

as using the non- rounded value does, but  frequent ly it  does not . Such cases 

of premature approximat ion are always penalised. This can be avoided by 

init ially wr it ing down at  least  four f igures for the first  answer and then 

rounding as inst ructed;  this way the more accurate answer is st ill available 

should it  be needed later on in the quest ion. 

 

I n t r igonometr ic quest ions students are advised to work in the units of the 

quest ion and let  their  calculators do the work for them. Working in degrees 

instead of radians (or v ice versa)  and then changing units to obtain an 

answer in the required units not  only wastes valuable t im e, but  also 

increases the chance of errors. 

Rep or t  on  I n d iv id u al  Qu est ion s  

Qu est ion  1  

Overall this was well answered with a good number of students able to 

achieve full marks. Common errors included using degrees and failing to 

convert  to radians and using an incorrect  formula usually arc length rather 

than sector area in part  (a) . Some students appeared confused between the 

area of a sector and the area of a t r iangle. 

 



Qu est ion  2  

Most  students answered this quest ion well, correct ly ident ify ing that  there 

are 56 terms in the sequence and either finding 56 60 4 or S S S− . However, 

there were st ill a significant  proport ion of students who scored no marks 

because they failed to grasp the number of terms in the series. There were 

also a significant  number of responses that  used 55 terms rather than 56,  

hence gaining only 2 marks. There were very few blank responses, 

suggest ing students understood what  was required. 

 

Qu est ion  3  

I n part  (a)  most  students managed to find a correct  expression for OB


 (a 

small m inor ity found BO


) . Less able students then had problems such as 

not  knowing the meaning of isosceles, not  knowing how to calculate the 

length of a side and not  stat ing a conclusion. Many students appeared to 

not  know what  was meant  by a unit  vector and so could not  gain the mark 

in part  (b) . 

 

Qu est ion  4  

Blank responses for part  (a)  were very rare. There was a very high success 

rate for students at tempt ing the quest ion. Students understood what  was 

required and m ade good at tempts  to f ind the correct  coordinates. These 

were almost  always in pairs and only a handful stopped after finding the x

values.  

I n part  (b)  almost  all students gave answers involving inequalit ies with x , 2 

and 5. However, many were incorrect , often giv ing answers with x  in the 

m iddle of two inequalit ies. Many of those ident ify ing the correct  region lost  

a mark for expressing the required outside regions in a double-sided 

inequalit y. Only a few did not  include  = .  Most  students started part  (b)  by 

solv ing again rather than using their answer from part  (a) . Those who drew 

sketches were more likely to succeed. 

 

Qu est ion  5  

Parts (a)  and (b)  were answered correct ly and concisely by the majority of 

students. However there was more different iat ion between the ability of 

students in part  ( c) . I n part  ( c) , most  of the students at tempted the change 

of base correct ly, but  many were unable to deal with the result ing equat ion.  

Some confused the laws of logs relat ing to log 64  often ending up with 

1
log

3
p . The most  successful students subst ituted to make a quadrat ic in x

or y . Solving the quadrat ic posed few problems for those students. 

 



Qu est ion  6  

The marks on this quest ion were quite polar ised. Those who successfully 

negot iated the algebra in part  (a)  often went  on to gain full m arks. Those 

who did not , scored lit t le more than 2 or  3 marks. Blank responses were 

uncommon. Students were usually able to recall at  least  one of the required 

formulae for part  (a)  but  of those who had both correct , very few realised 

(or at  least  did not  take advantage of the fact )  that  
1

a

r−
  is present  in both 

S∞  and Sn. This would have been helpful in part  (a)  and also in part  ( c) . 

 

The formulae needed in part  (a)  were generally well known although a 

sizeable m inor ity only recalled one of them correct ly. The best  solut ions 

came from using the correct  sum formula, the sum to infinity formula and 

div iding as shown in the mark scheme. Equally successful was using a +  ar  

+  ar
2 =  175 and subst itut ing a =  200(1 – r) . A few arr ived at  a quart ic 

equat ion in r , 200r
4 - 200r

3 -25r  +  25 =  0 and correct ly solved to r  =  1 or r3 

=  1/ 8, although a significant  number using this approach made sign errors 

in rearrangement  and therefore did not  cancel correct ly.  

I f part  (a)  was correct  then part  (b)  usually was too. The great  majority of 

students knew what  to do in part  ( c) , although a few started using 

arithmet ic series formulae in this part . Somet imes the algebraic 

manipulat ion was a bit  unwieldy but  many successfully arr ived at  

1 1

2 256

n

  = 
 

. As many students then used inspect ion of powers of 2 as used 

logs to complete to 8n = . One noteworthy source of error seen in solv ing for  

n was 3 3100 0.5 50× = .  

 

Qu est ion  7  

I n part  (a)  most  students managed to find the coordinates of the point  of 

intersect ion with the majority using the first  method. Those who used 

different iat ion tended to make m istakes.  

The most  common error seen in (b)  was the failure to establish the correct  

lim its of integrat ion. Many students used 0 and 4 only to find that  the result  

of the integral in the first  scheme method was then zero. Another error was 

to forget  that  the equat ion of the curve was in terms of 2
y and to square 

again before at tempt ing to integrate. There were two problems for those 

who used the second method – sign errors when taking away the brackets 

and not  realising that  the volume of the sm all cone was needed.  

 



Qu est ion  8  

Almost  all students knew what  to do in parts (a) , (b)  and (c) . As with 

sim ilar quest ions in previous years, most  students found these 

st raight forward and provided consise calculat ions and well- const ructed 

graphs  whereas a small m inor ity had lit t le idea of what  was actually being 

asked and, in part icular, had lit t le or no understanding of asymptotes. Part  

(d)  was less accessible. Some students om it ted this part ,  others did not  

realise that  they needed to different iate. Completely blank responses were 

very rare. 

 

I n part  (a)  the method for finding asymptotes was generally well known, 

although there were a surprising number of errors here. Not  all gave 

equat ions and the asymptotes were somet imes reversed, although students 

then frequent ly labelled them successfully on their sketches in part  ( c) .  

Quite a few students made x the subject  in order to find 
3

4
y = .  

I n part  (b)  the coordinates of the intercepts with the axes were usually 

correct  but  occasionally reversed, although less often than with the 

asymptotes. Most  students made a good at tempt  at  the sketch in part  ( c) , 

and some of the errors in parts (a)  and (b)  were corrected here. However, 

many students did not  gain the full 3 marks for the graph, somet imes 

because the asymptotes/ crossing points were not  labelled, somet imes 

because the graph had only one branch. The standard of graph sketching 

was no bet ter or worse than in previous series. Some students take care, 

others rush;  some label everything, others label nothing. Those who 

at tempted the different iat ion in part  (d)  did so very successfully to gain 

M1A1 and almost  all used the quot ient  rule as in the mark scheme. Only on 

few occasions were the terms on the num erator reversed. Only a handful of 

students used the product  rule. There were occasional slips in subst itut ing 

1x = − , somet imes in the removal of the brackets in the numerator but  more 

often in the denom inator. The B1 for 5y = −  was usually given as were the 

next  M1A1ft  for the equat ion of the norm al but  a not iceable m inor ity used 

an incorrect  point  (one of the intercepts with the axes) . The great  majority, 

having successfully obtained the equat ion, managed to give the answer in 

the required form . There were many fully correct  solut ions here. 

 

 



Qu est ion  9  

Parts (a)  and (b)  were very successfully done by most  students. The only 

issue was the om ission of “=  0” . However students often realised that  this 

was m issing and went  back and added it  as an afterthought .  

 

For part  ( c)  those students who were fam iliar with factor ising cubics dealt  

with the quest ion without  any issues but  a few found the correct  factors but  

did not  display all three factors together, thereby failing to complete the 

demand to " factorise completely" .  

 

I n part  (d)  the most  common error was to term inate the curve at  the points 

of intersect ion with the x -axis. Some students drew a negat ive cubic curve. 

I t  was rare to see fully correct  solut ions for part  (e) . Many used the wrong 

lim its and some used complicated combinat ions of integrals of the two 

funct ions. A frust rat ing error was not  to give the answer to 3SF, 500/ 27 was 

a common answer. Those who were most  successful simplif ied the 

difference of the two equat ions before integrat ing. The lim its were usually 

correct  but  errors were made when subst itut ing them.  

 

 



Qu est ion  1 0  

The first  part  of the quest ion on deriv ing double angle formulae from the 

addit ion formulae for sine and cosine was answered well by most  students, 

although there was variat ion in the length of working produced to support  

their conclusion. Those who failed to earn marks simply did not  show 

sufficient  intermediate steps to just ify the given result  for cos 2A, or failed 

to change the B in the addit ion formula to an A, or used a corrupted version 

of the Pythagorean ident ity such as cos 2 sin 2 1A A− =  or cos 1 sinA A= − . The 

great  majority of students scored all available marks.  

 

Many students successfully proved the ident ity in part  (b)  although some 

failed to use their answers to part  (a)  and repeated the same work. I t  was 

surprising to find a number of students who answered part  (a)  correct ly but  

then made sin 3A =  sin A +  sin 2A in part  (b) , as if the addit ion formula no 

longer applied.  Missing brackets were also an issue in part  (b) , but  most 

students recovered successfully in their  next  line of working. Where 

students started badly or lost  their way subsequent ly, many t r ied making 

small but  completely unjust if ied adjustments to get  to the given result .  

 

To solve the equat ion in part  ( c)  students were required to see the 

connect ion with the result  from part  (b) . A good proport ion managed this,  

but  there were a handful who arr ived at  fully correct  or nearly fully correct  

solut ions without  expressing the equat ion in terms of sin 3x . I n these 

cases, many students t r ied unsuccessfully to factorise the expression while 

more successful students were able to write down values of sin x  direct ly, 

presumably through the use of a calculator. A large number of students 

worked in degrees regardless of the method they used and many lost  marks 

through failure to convert  to radians or inaccurate conversion. The smallest  

value of x  seemed part icular ly suscept ible to rounding errors, perhaps as 

the third significant  f igure is in the ten thousandths place. Those who were 

able to work in terms of sin 3x  in radians from the start  were least  likely to 

make these errors. I t  was very rare to see responses that  gained both 

accuracy marks. For those who got  as far as solv ing and using radians 

0.0843 rather than 0.0842 was commonly seen, although 0.963 and 2.18 

were usually accurate. The fourth value was often m issing or incorrect .  

 

Few students managed to answer parts (d)  and (e)  correct ly – many failed 

to use their previous result  to obtain an expression to be integrated and 

therefore did not  score any marks. Only a small number of students seemed 

to have a good grasp of integrat ing t r igonometric funct ions with many 

t ry ing to apply some version of a rule for integrat ing powers of x , so that  

cos4θ appeared regular ly but  sin2θ and sim ilar were also seen. Those 

students whose integrat ion st rategies were based on increasing powers 

generally saw no need to use an ident it y to simplify the integral but  even 

some of those who could see a link with the previous parts of the quest ions 

st ruggled to make the necessary subst itut ion. Many of those who 

successfully t ransformed the integral tended to make slips in integrat ion. 

 

 



Qu est ion  1 1  

I n part  (a)  a surprising number of students choose to start  with cos 60 =  ...  

rather than using cosine rule in the usual format . Students using the cosine 

rule were usually successful whichever format  they started with. Frequent  

errors seen included mult iply ing out  the brackets and re- factorising as their  

‘proof’, others m isquoted the cosine rule, some did not  know where to start  

and others students incorrect ly processed the length of BC.  

 

I n part  (b)  the quadrat ic was almost  always solved correct ly but  the reason 

for not  using 
1

9
x =  was rarely correct . Students said that  it  was 

inappropr iate but  did not  always spell out  why this was so. Most  did choose 

to use x =  3 for the remainder of the quest ion.  

 

Part  ( c)  was generally answered well with only a small m inor it y using the 

wrong combinat ions of angles and sides. Most used the sine rule but  the 

cosine rule was seen occasionally. A significant  m inor it y of students failed to 

give the answer correct  to 1 decimal place.  

 

Some students did not  appreciate the significance of ‘exact ’ in part  (d) , 

giv ing the answer as a decimal. Those who used 
1

9
x =  should have realised 

when they obtained a negat ive area that  they should have used x =  3. 
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