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I nternat ional GCSE Further Pure Maths  

Paper 4PM0 02 
 

Candidates found paper 1 considerably harder than paper 2. The responses, or lack 

of them , which were seen for quest ion 1 of paper 2 suggested that  m any 

candidates are st ill not  taught  this topic. Many candidates are st ill not  aware that  

when the range for answers for angles includes π ,  the answers are required to be 

in radians. Som e candidates seem  unable to abide by rounding inst ruct ions given in 

quest ions and others use rounded answers in further calculat ions which leads to 

inaccurate final answers. 

 

I t  is good pract ice to quote form ulae before using them . I n alm ost  all cases, a 

correct  form ula with values then subst ituted for the variables can gain the m ethod 

m ark even if an error is m ade on subst itut ion. Without  the general form ula on the 

page, an error on subst itut ion m eans the m ethod m ark is lost  and this can have 

serious consequences for the following work. 

 

Som e candidates have calculators which can solve quadrat ic equat ions sim ply by 

entering the coefficients in the correct  m anner. Whilst  this is generally an 

acceptable way to solve an equat ion which is correct ,  it  is inadvisable in an 

exam inat ion as there is no support ing working to be shown. I f the answers are not  

correct  (and an incorrect  equat ion cannot  yield correct  answers)  any m ethod m arks 

available cannot  be awarded. 

 

There were st ill cases of candidates who needed ext ra space for a quest ion using 

surplus space intended for a different  quest ion and not  clearly indicat ing this had 

been done. This is a very r isky pract ice;  an ext ra sheet  of paper should be 

requested instead. 

 

 

Qu est ion  1  

Many candidates failed to score any m arks on this quest ion. Few could select  an 

appropriate r ight  angled t r iangle and then use the appropriate t r igonom etr ic rat io. 

Those who did m ake som e sense of what  was being asked m ost ly knew to work in 

radians, with only a few working in degrees.  

 

Part  (b)  was m ore successful as candidates could see a clear st rategy for finding 

the area of the sector and subt ract ing the area of the circle. Most  knew the 

form ulae needed but  m ore than half only worked with the θ  they found in part  (a) , 

rather than 2θ .  This was a rare case where showing and using the general form ula 

was not  always sufficient  to gain the m ethod m ark. Failing to double the answer 

from  part  (a)  im plied that  only half the angle of the sector was required. 

 

Qu est ion  2  

Most  candidates were able to prove part  (a)  but  som e candidates gained only the 

first  m ethod m ark.  

 

A significant  num ber of candidates found it  difficult  to answer part  (b) , especially 

part  b ( ii) .  Som e candidates used calculator answers of sin 15o and cos 15o,  then 

sim plified their result  to obtain the required answer. 



 

Qu est ion  3  

I n part  (a)  m any candidates handled the powers of 
2

3x  and the factor ial num erators 

very well in the expansion. However, there were a considerable num ber of m istakes 

m ade when working with the fract ions.  

 

Not  m any candidates om it ted part  (b)  ent irely, as has been the case in previous 

years. The m ain error here was in handling the negat ive sign, with m any retaining it  

inside the square root . When candidates rewrote the expression as a product  in part  

(c)  m ost  worked efficient ly and scored 2 or 3 m arks. Others wasted t im e by redoing 

the expansion from  part  (a) . Part  (d)  was well answered, and even if the answer to 

part  (c)  was incorrect , candidates knew how to equate the relevant  parts of the 

expansion to find the value of k .  

 

 

Qu est ion  4  

Part  (a)  was very well done by m ost  candidates. The product  rule was correct ly 

applied in alm ost  all responses, with only one or two incorrect  different ials of sin5x  

to either sin 5x−  or cos5x .  There were candidates who t r ied to different iate each 

com ponent  direct ly with no work suggest ing they knew the product  rule and so 

gained no m arks.  

 

Part  (b)  was sim ilar, with only a few candidates unable to apply the quot ient  rule. 

The quot ient  rule was correct ly applied in alm ost  all responses with only occasional 

errors of sign, although a large num ber of candidates, having gained the available 

m arks, cont inued to t ry to sim plify their  answer and m ade basic algebraic errors. 

 

 

Qu est ion  5  

Part  (a)  was very successful, with only a sm all num ber of candidates not  able to 

at tem pt  it .  They knew to rewrite the expression writ ing A B=  and then used the 

Pythagorean ident it y to obtain the desired result .  

 

I n part  (b) , m ost  candidates gained the m ark but  som e failed to appreciate what  was 

required and left  this part  blank. Many of this lat ter group then used a correct  

ident ity in part  ( c) . Som e rushed to the conclusion that  2k = without  any working.  

 

Candidates knew the correct  integral to use in part  (c)  to find the volum e of 

revolut ion. However, m any failed to m ake the connect ion with the ear lier  work to put  

this expression into an integrable form ;  candidates at  this level should be aware that  
2

9sin 2x  cannot  be integrated without  som e init ial m anipulat ion. 

 

 



 

Qu est ion  6  

Part  (a)  was com pleted correct ly by m any candidates, usually by finding an 

expression for A including h,  and then subst itut ing for h from  the volum e 

relat ionship. 

 

The need to different iate in part  (b)  and equate the answer to 0 was well 

understood, although there were a not iceable num ber of errors in different iat ing. 

Som e of the responses did not  go on to use the second different ial or any other 

m ethod to just ify the m inim um  area, and a sm aller num ber m ade errors in the 

different iat ion, often with first  term . Many failed to gain the final accuracy m ark in 

part  (b)  as they did not  give a proper conclusion to their  just ificat ion of the 

m inim um . Having been told in the quest ion that  they were dealing with a m inim um  

value it  is essent ial to state that  
d

0
d

A

x
>  and so the area was a m inim um .  

 

Part  (c)  was generally done well,  including by those who had m ade earlier errors, 

although som e candidates subst ituted their  value of x  into the different ial not  the 

expression for A.   

 

 

Qu est ion  7  

Again, a very successful quest ion. I n part  (a)  m ost  found the gradient  using the 2 

points and then subst ituted into ( )1 1
y y m x x− = −  or  y mx c= + ,  using a point  

(som et im es the m id-point  of AB)  to find c.  Candidates were accurate and careful.  

 

Part  (b)  caused som e problem s as there were m any at tem pts which did not  follow 

through to a conclusive proof. Many found the 2 gradients, but  didn’t  link these to 

the sam e coordinate. Som e set  the 2 equat ions equal and found the single root  but  

didn’t  give a sat isfactory conclusion.  

 

Part  (c)  was successful for the vast  m ajor it y of candidates;  however, t im e was 

wasted by those who repeated their  work from  part  (b) .  

 

I t  was pleasing to see how succinct ly candidates dealt  with part  (d) . They 

m anipulated the gradient  and used appropriate coordinates from  part  (c)  to find the 

equat ion of the norm al. 

 

 



 

Qu est ion  8  

Very few candidates scored all the m arks available on this quest ion. However the 

great  m ajor ity did com plete part  (a)  fully correct ly. Those who wrote down a vector 

equat ion and then subst ituted values were the m ost  successful, except  in the rare 

instance where the equat ion was incorrect , eg AB OA OB= +
uuur uuur uuur

.  The rat io in ( iii)  was 

used correct ly by the m ajor it y of candidates. 

 

Part  (b)  was m uch m ore problem at ic.  Only a sm all m inority wrote down a vector 

equat ion, with m ost  start ing by t rying to find an equat ion for PX
uuur

 or MX
uuuur

 in term s 

of PM
uuuur

.  Failure to do so frequent ly ended the at tem pt  at  the rest  of the quest ion, 

although a sm all m inority decided to assum e MX
uuuur

 was equal to PM
uuuur

.  Of those who 

did write down an equat ion, the equat ion OX MX OX+ =
uuur uuuur uuur

 was seen m ost  often. 

Those who correct ly used param eters for an appropriate equat ion containing OX
uuur

 

were then able to find the r ight  answer, with very few errors seen at  this stage. 

 

Part  (c)  was usually not  at tem pted or resulted in no m arks. Very few candidates got  

as far as linking the areas of AOM and AOB,  and even fewer connected OMB and 

OMX,  usually due to a lack of a value for OX
uuur

.  Those candidates who scored any 

m arks usually gained all three. Many candidates who t r ied to answer part  (c)  

assum ed that  as the quest ion was about  the rat io of areas of two t r iangles these 

t r iangles m ust  be sim ilar.  

 

 

Qu est ion  9  

A few candidates dealt  with this as an ar ithm et ic series quest ion and so scored no 

m arks. Parts (a)  and (b)  were done well.  However, problem s arose from  part  (c)  

onwards, with candidates unsure of which com m on rat io to use. Those who tested 

the two values for r  from  part  (a)  were successful at  select ing the appropr iate one 

and proceeded to a correct  conclusion. The form ula used was m ost ly correct  and 

candidates knew which of their  values to subst itute into it .   

 

Many candidates om it ted parts (d)  and (e)  altogether.  

 

Finally, in part  ( f) , candidates knew how to find the sum  to infinity but  didn’t  have a 

rat io of the appropriate size to progress. However, those who used the correct  rat io 

proceeded to use the correct  sum  to infinity and sum  of n term s form ulae and used 

these in an inequalit y. Candidates seem ed confident  solving the inequality using 

logs correct ly. Unfortunately there were m any candidates who then rounded their  

answer up to 6 after all that  hard work. 

 

Qu est ion  1 0  

The great  m ajor ity of responses to this quest ion were fully correct . I t  was very rare 

to see an error in part  (a)  or (b) , other than of the basic ar ithm et ic kind.  

 

I n part  (c)  alm ost  all candidates understood that  they were required to change the 

base of one of the logs and then solve a quadrat ic equat ion. Marks were only very 

occasionally lost  in get t ing to the correct  quadrat ic, and even m ore rarely in get t ing 

the correct  answers from  the log equat ions.  

 

 



 

Gr ad e Bou n d ar ies 
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