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Qu est ion  1  

 

Parts (a) , (b)  and (c)  of this quest ion were accessible to the m ajor ity of 

candidates with m any gaining full m arks.  An incorrect  answer of 
1

6
 was 

occasionally given for part  (a)  and in part  (b)  a few candidates divided by 2 

rather than 12.  

I n part  (c)  the m ost  com m on error was finding P( 7)X < .   

A high proport ion of candidates found part  (d)  of this quest ion challenging and 

their  understanding of condit ional probabilit y in the context  of the quest ion 

was poor. The m ost  com m on incorrect  responses included 

finding P(4 6)X< < or P( 6) P( 4)X X< − <  

or ( )P 6 4X X< < .  The most  successful candidates used U[ 4,9]  and a diagram . 

 

 

Qu est ion  2  

 

Responses to this quest ion generally reflected candidates' understanding with a 

high percentage gaining 5 of the 7 available m arks.  A com m on error in giving 

the hypotheses was to wr ite the alternat ive hypothesis as 0.5p < or 0.5p ≠ .  

Occasionally let ters other than ‘p’ were used. The m ajority of candidates used 

the correct  Binom ial and successfully calculated the probabilit y 0.0214.  The 

m ost  com m on error was to use the incorrect  statem ent  P( 21) 1 P( 21)X X≥ = − ≤  

or calculate P( 21).X = I t  is pleasing to see that  a higher proport ion of 

candidates are able to use stat ist ical tables accurately. 

Having calculated a correct  probabilit y of 0.0214 and stated that  the null 

hypothesis should be rejected, a num ber of candidates showed that  they had 

not  read the quest ion carefully by stat ing incorrect ly that  ‘David’s claim  is 

supported/ correct '.   Many candidates do not  use the full context  of the 

quest ion in their f inal statem ent .  For the final statem ent , if the statem ent  

saying ‘David is not  correct ’ was not  used, the  candidates needed to include 

the words 'forecast ',  'radio' and 'tossing/ flipping a coin'.  

 

Qu est ion  3  

 

Parts (a)  to (c)  of this quest ion seem ed st raight forward for candidates with 

m any fully correct  answers.  A signif icant  m inor ity of candidates incorrect ly 

used a Poisson approxim at ion.  A com m on error in part  (b)  was to find

P( 3) 1 P( 2)X X> = − ≤ .  Part  (c)  was well answered with the m ajor ity of 

candidates solving   0.15  5n × = .  

Part  (d)  proved challenging to m any candidates, with m any not  being able to 

ident ify an appropr iate m ethod to use.  Overall,  m ost  candidates at tem pt ing 



 

 

this showed that  they needed to find a value which would sat isfy 

1 P( 0) 0.95X− = >  or P( 0) 0.05X = <  and used var ious m ethods to solve this 

including logs and 't r ial and im provem ent '.   Candidates who used tables rather 

than solving 0.85 0.05
n

< to f ind a value for ‘n’ usually gave a solut ion n = 20.  

I ncorrect  m ethods included solving 0.15 0.95n > and using 0.95
n
. 

 

Qu est ion 4  

 

This quest ion was well answered, with a high proport ion of candidates 

gaining full m arks.  The choice of Poisson was recognised easily and, in 

m ost  cases, just ified with appropriate propert ies.  One m ark was lost  

frequent ly by candidates who did not  wr ite the answer in the context  of 

'hits'.    

 

A large proport ion of scr ipts showed excellent  solut ions to both parts (c)  

and (d) .  Errors were rare, but  perhaps the m ost  com m on was to wr ite a 

final answer correct  to two significant  f igures only. The inequalit ies were 

handled well by alm ost  all candidates, although there were a t iny num ber 

who wrote, for exam ple, P( 10) P( 11) P( 10)X X X= = ≤ − ≤  in part  (c)  and 

P( 15) 1 P( 15)X X≥ = − ≤ in part  (d)   

A pleasing m ajor ity of candidates obtained full m arks to part  (e) , with clear, 

confident  and accurate responses. Most  of these candidates achieved the 

perfect  com binat ion of a fully detailed m ethod together with econom y of 

expression. 

Marks lost  in this part  were m ainly due to using a value 69.5 instead of 70.5 in 

the standardisat ion or no cont inuity correct ion at  all.   Few candidates m ade no 

at tem pt  at  this part  of the quest ion. 

 

Qu est ion  5  

 

I n part  (a)  a signif icant  m inor ity of candidates used a Norm al approxim at ion to 

the Binom ial, despite the fact  that  the Binom ial param eters, 120 and 0.075, 

can only be described as large and sm all respect ively. Those candidates who 

m ade their  m ethod clear were able to score som e m arks but  those who sim ply 

wrote their  answers down gained few m arks if any. However,  a large num ber 

of scr ipts were awarded full m arks.  

 

There were som e interest ing features to the overall response to part  (b) .  Som e 

candidates used an elaborate m ethod that  consisted of defining a new Binom ial 

dist r ibut ion, B(2, 0.9788) , and then using the form ula for Binom ial probabilit y 

to com plete their solut ion. This was alm ost  always successful,  but  cont rasts ( in 

the am ount  of work involved)  with those candidates who used the 

mult iplicat ion rule for  independent  events and therefore sim ply wrote  

0.9788 ×  0.9788 or 0.9788
2
.  

 

The m ost  curious aspect  of part  (b)  was the frequency with which candidates 

ret raced their steps by repeat ing their  work for part  (a) , before proceeding 

with part  (b) . I nt r iguingly, it  was not  uncom m on for candidates to have been 



 

 

incorrect  in part  (a) , but  to go on and write a different  solut ion to part  (a) ,  

correct  this t im e, as part  of (b) . Unfortunately, correct  answers only earn 

m arks when they occur in the parts to which they relate. I f only these 

candidates had reflected on the discrepancy between their  two at tem pts they 

could have corrected part  (a)  and earned full m arks. 

 

Qu est ion  6  

 

Most  of the sketches seen in part  (a)  were of the correct  shape. However, a 

disappoint ingly low num ber were awarded the second m ark. Labelling the 

coordinates of end points and joins are essent ial when graphs are either in 

sect ions or else do not  extend indefinitely in any direct ion. 

 

I n part  (b)  the m ost  com m on m ethod was to use integrat ion and use the fact  

that  total probabilit y m ust  be equal to one. However, there were a few 

candidates who wrote 
1

1
d 1

2

k

x x
⎛ ⎞

− =⎜ ⎟
⎝ ⎠∫ forget t ing about  the probability dist r ibut ion 

for 10 ≤≤ X .  

 

The second m ost  com m on m ethod was to calculate the areas of the sim ple 

shapes involved:  either a rectangle and a parallelogram  or else a rectangle and 

a t r iangle. This required som e fiddly details, but  it  was pleasing to note that  

m any fully correct  responses were seen using this m ethod. 

 

Not  all candidates were able to com plete part  (b)  successfully. Som e arr ived at  

the correct  equat ion 01
2

=−− xx  and then stopped, as if they had never seen 

a quadrat ic equat ion before. I t  would appear that  som e candidates were a lit t le 

too hasty when their  next  (and only)  line following 01
2

=−− xx  was ( )51
2

1
+ ,  

which is the answer given in the quest ion. Such candidates need to be 

rem inded of the ‘Advice to Candidates’ on the front  of the exam inat ion paper:  

“You should show sufficient  working to m ake your m ethods clear to the 

Exam iner. Answers without  working m ay not  gain full credit .”  

 

Som e candidates m ade ext ra work for  them selves by om it t ing the sim ple 

expedient  of ‘clear ing fract ions first ’.  The equat ion 01
2

=−− xx  is m uch easier 

to deal with than the sam e equat ion 0
2

1

2

1

2

1 2
=−− xx .  For instance, there were 

candidates who obtained a correct  expression 
1

25.1
2

1
±

 who were then unable 

to relate this to the required answer. 

There were m any fully correct  answers to part  (c)  but  there was also the usual 

signif icant  num ber of candidates who failed to consider the constant  ½  which 

needs to be added to
1

1
d

2

x

t t
⎛ ⎞

−⎜ ⎟
⎝ ⎠∫ .  The constant  can be obtained in var ious ways, 

the sim plest  being to look at  the sketch in part  (a) .  By way of cont rast , there 



 

 

were a few candidates who m anaged to obtain the correct  value of the 

constant  by the hardest  possible route in this case:  solving ( )
1

F 1 5 1
2

⎛ ⎞
+ =⎜ ⎟

⎝ ⎠
.  

 

The candidates who were correct  in (c)  were generally also correct  in (d) .  The 

m ost  com m on error was to use 

⎟
⎠
⎞

⎜
⎝
⎛

+×−×−⎟
⎠
⎞

⎜
⎝
⎛

+×−× 5.05.0
2

1
5.0

2

1
5.05.1

2

1
5.1

2

1 22
 where the 0.5 has been 

subst ituted into the wrong part  of  )(F x .  

There was a var iety of ways of solving part  (d) .  I t  is a m at ter of som e concern 

that  not  all candidates m ade their method clear. This part icular ly affected 

those candidates whose answers in (c)  were incorrect :  they could have gained 

som e m arks if som e explanat ion of their m ethod had been provided. 

 

Disappoint ingly few candidates responded to the hint  “write down”  in part  (e) .  

The m ost  effect ive, and sim plest , m ethods were visual. Half the area, as 

already noted in part  (c) , is to the left  of .1=X  Furtherm ore, the highest  point  

on the graph occurs when .kX =   However, there were m any correct  answers 

obtained by other m ethods, for exam ple, by solving the quadrat ic equat ion 

5.0
2

1

2

1

2

1 2
=+− mm .  

 

Qu est ion  7  

 

Som e candidates were fam iliar with the term  ‘cr it ical region’, but  for all but  a 

t iny num ber, ‘signif icance level’ was uncharted terr itory.  

 

Part  (b)  was answered well by the m ajor ity of candidates. The m ain error was 

the use of the incorrect  notat ion for a cr it ical region i.e. P( 3)X ≤ .   

 

There were m any good solut ions to part  (c)  that  dem onst rated correct  

ident if icat ion of the situat ion “as bad or worse than that  observed” , accurate 

calculat ion of the relevant  probabilit y and a clear conclusion in context .. 

 

A sm all number of candidates found P( 13)X = ,  clearly failing to grasp the 

cent ral concept  of an event  “as bad or worse than that  observed” . P( 14)X >

also featured in som e scr ipts, bear ing no relat ion to either this lat ter concept  

or any at tem pt  to f ind the crit ical region. 
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