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Mathematics
Advanced
Paper 2: Pure Mathematics 2

Sample Assessment Material for first teaching September 2017
Time: 2 hours 9MA0/02
You must have:
Mathematical Formulae and Statistical Tables, calculator

Candidates may use any calculator permitted by Pearson regulations. 
Calculators must not have the facility for algebraic manipulation, 
differentiation and integration, or have retrievable mathematical 
formulae stored in them. 

Instructions• Use black ink or ball-point pen.• If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).• Fill in the boxes at the top of this page with your name, 
 centre number and candidate number.• Answer all questions and ensure that your answers to parts of questions are 

clearly labelled.• Answer the questions in the spaces provided  
– there may be more space than you need.• You should show sufficient working to make your methods clear.  Answers 
without working may not gain full credit.• Answers should be given to three significant figures unless otherwise stated.

Information• A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.• There are 16 questions in this question paper.  The total mark for this paper is 100.• The marks for each question are shown in brackets  
– use this as a guide as to how much time to spend on each question.

Advice• Read each question carefully before you start to answer it.• Try to answer every question.• Check your answers if you have time at the end.•  If you change your mind about an answer cross it out and put your new 
answer and any working out underneath.

Pearson Edexcel 
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7.!

f ( ! ) = 2 x " − 5 x 2!#!"!!#!"

! $%&'(!)*+)!,! + 2) is a factor of f ( ! ), find the value of the constant "-
89:

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

8;-+1<'=-&'>*%#+,-"'7',#'9'?1&@#:

3

!"#$%&'(')%&! Turn over     

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

!"  o e   level students  ere  iven the follo in   uestion

  olve, for          , the e uation

cos  2 sin
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tudent ! tudent "

cos  2 sin cos  2 sin
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2

n θ =

1
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5

θ = ±

  (a)  dentif  an error  ade   student !%
#$%

  tudent  ives  =  2  as one of the ans ers to cos  2 sin %

  ( )  (i)  lain  h  this ans er is incorrect

    (ii)  lain ho  this incorrect ans er arose
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!"  he  ass, !  ra s, of a radioactive su stance, "  ears after first  ein  o served, is 
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!!= 25e 5"

  ccordin  to the  odel,

  (a)  find the  ass of the radioactive su stance si   onths after it  as first o served,
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  ( )  sho  that  d
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!
"
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#$%

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
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"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
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!"  o lete the ta le  elo    he first one has  een done for  ou

  or each state ent  ou  ust state if it is al a s true, so eti es true or never true, 
ivin  a reason in each case

!"#"$%$&" l a s 
rue

o eti es  
rue

ever 
rue eason

he  uadratic e uation
!"2'('#"'('$ =  ,    (!'¹  )
has 2 real roots 9

t onl  has 2 real roots  hen'
#2    !$'> 
)*$&'#2    !$'=   it has   real 
root and  hen #2    !$'<   it has 
 real roots

(i)

hen a real value of " is 
su stituted into
"2    " +   the result is 
ositive

#$%
(ii)

f !"'>'#'"*$&' " >

#$%
(iii)

he difference  et een 
consecutive s uare 
nu ers is odd

#$%

#&'()*+,'-+./01(2'3+!+21+!+4)-51%
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)*$&'#2    !$'=   it has   real 
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( ) !!!2 " 2= + +! ! "!
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  i ure   sho s a rectan le "$%#!

  he  oint " lies on the ! a is and the  oints $ and # lie on the ' a is as sho n in  i ure 

  iven that the strai ht line throu h the  oints " and $ has e uation 5! + 2' = 

  (a)  sho  that the strai ht line throu h the  oints " and # has e uation 2! − 5' = 
+,-

  ( )  find the area of the rectan le "$%#!
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  (a)  tate the ran e of f
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  ( )  olve the e uation 
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  iven that the e uation f ( " ) = $,  here $ is a constant, has t o distinct roots,

  (c)  state the set of  ossi le values for $%
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!"#$(a)  olve, for  !!    , the e uation

 sin2!! + sin ! +   =   cos2!!

    ivin   our ans ers to 2 deci al  laces
%&'

  ( )$ ence find the s allest  ositive solution of the e uation
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!"# (a)  ress   cos   −   sin   in the for  ! cos ( !"! ),  here !!>   and   <! !<   !
ive the e act value of ! and  ive the value of  , in de rees, to 2 deci al  laces

$"%

&'()*+,"
"#

$

  he hei ht a ove the  round, $  etres, of a  assen er on a  erris  heel "  inutes after 
the  heel starts turnin , is  odelled   the e uation

$ = % −   cos (  ")  +   sin (  ")

  here % is a constant  

  i ure   sho s the  ra h of $ a ainst " for t o co lete c cles of the  heel  

  iven that the initial hei ht of the  assen er a ove the  round is    etre, 

  ( )  (i)  find a co lete e uation for the  odel,

    (ii) hence find the  a i u  hei ht of the  assen er a ove the  round  
$-%

  (c)  ind the ti e ta en, to the nearest second, for the  assen er to reach the  a i u  
hei ht on the second c cle

! ! # )
$"%

  t is decided that, to increase  rofits, the s eed of the  heel is to  e increased  

  (d)  o   ould  ou ada t the e uation of the  odel to reflect this increase in s eed
$!%
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!"#   co an  decides to  anufacture a soft drin s can  ith a ca acit  of 5   l  

  he co an   odels the can in the sha e of a ri ht circular c linder  ith radius ! c  
and hei ht   c  

  n the  odel the  assu e that the can is  ade fro  a  etal of ne li i le thic ness

  (a)  rove that the total surface area, " c 2, of the can is  iven 

" = 2 ! 2!"
! $%&

! #$%&'!()*(!! can var ,

  ( )  find the di ensions of a can that has  ini u  surface area
$'&

  (c)  ith reference to the sha e of the can, su est a reason  h  the co an   a  
choose not to  anufacture a can  ith  ini u  surface area

$!&
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