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Gen er a l  Mar k in g  Gu id an ce 

• All candidates m ust  receive the sam e t reatm ent . Exam iners m ust  m ark the first  

candidate in exact ly the sam e way as they m ark the last .  

• Mark schem es should be applied posit ively. Candidates m ust  be rewarded for 

what  they have shown they can do rather than penalised for om issions. 

• Exam iners should m ark according to the m ark schem e not  according to their  

percept ion of where the grade boundaries m ay lie.  

• There is no ceiling on achievem ent . All m arks on the m ark schem e should be 

used appropriately. 

• All the m arks on the m ark schem e are designed to be awarded. Exam iners 

should always award full m arks if deserved, i.e. if the answer m atches the m ark 

schem e. 

Exam iners should also be prepared to award zero m arks if the candidate’s 

response is not  worthy of credit  according to the m ark schem e. 

• Where som e judgem ent  is required, m ark schem es will provide the pr inciples by 

which m arks will be awarded and exem plificat ion m ay be lim ited. 

• When exam iners are in doubt  regarding the applicat ion of the m ark schem e to a 

candidate’s response, the team  leader m ust  be consulted. 

• Crossed out  work should be m arked UNLESS the candidate has replaced it  with 

an alternat ive response. 

• Ty p es o f  m ar k  

o M m arks:  m ethod m arks 

o A m arks:  accuracy m arks. Can only be awarded if the relevant  m ethod 

m ark(s)  has (have)  been gained. 

o B m arks:  uncondit ional accuracy m arks ( independent  of M m arks)  

• Ab b r ev ia t ion s 

o cao – correct  answer only 

o ft  – follow through 

o isw – ignore subsequent  working 

o SC -  special case 

o oe – or equivalent  (and appropriate)  

o dep – dependent  

o indep – independent  

o eeoo – each error or om ission 

• No w or k in g  

I f no working is shown then correct  answers m ay score full m arks 

I f no working is shown then incorrect  (even though nearly correct )  answers  

 score no m arks. 

• W it h  w or k in g  
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I f there is a wrong answer indicated always check the working and award any 

m arks appropriate from  the m ark schem e. 

I f it  is clear from  the working that  the “correct ”  answer has been obtained from  

incorrect  working, award 0 m arks. 

Any case of suspected m isread which does not  significant ly sim plify the 

quest ion loses two A (or B)  m arks on that  quest ion, but  can gain all the M 

m arks. Mark all work on follow through but  enter A0 (or B0)  for the first  two A 

or B m arks gained. 

I f working is crossed out  and st ill legible, then it  should be given any 

appropriate m arks, as long as it  has not  been replaced by alternat ive work. 

I f there are m ult iple at tem pts shown, then all at tem pts should be m arked and 

the highest  score on a single at tem pt  should be awarded. 

 

• Fo l low  t h r ou g h  m ar k s 

Follow through m arks which involve a single stage calculat ion can be awarded 

without  working since you can check the answer yourself, but  if am biguous do 

not  award. 

Follow through m arks which involve m ore than one stage of calculat ion can only 

be awarded on sight  of the relevant  working, even if it  appears obvious that  

there is only one way you could get  the answer given. 

 

• I g n o r in g  su b seq u en t  w or k  

I t  is appropriate to ignore subsequent  work when the addit ional work does not  

change the answer in a way that  is inappropriate for the quest ion:  eg. incorrect  

cancelling of a fract ion that  would otherwise be correct . 

I t  is not  appropriate to ignore subsequent  work when the addit ional work 

essent ially shows that  the candidate did not  understand the dem and of the 

quest ion. 

 

• Lin ear  eq u at ion s 

Full m arks can be gained if the solut ion alone is given, or otherwise 

unam biguously indicated in working (without  cont radict ion elsewhere) . Where 

the correct  solut ion only is shown subst ituted, but  not  ident ified as the solut ion, 

the accuracy m ark is lost  but  any m ethod m arks can be awarded. 

 

• Par t s o f  q u est ion s 

Unless allowed by the m ark schem e, the m arks allocated to one part  of the 

quest ion CANNOT be awarded in another 
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 January 2012 I nternat ional GCSE Mathem at ics (4PM0)  Paper 02 Mark Schem e 
 

Quest ion  Schem e Marks    

   

1 (a)     
4 2 10 1 6 2 3 1

,
3 3

R Rx y
× + × × − ×

= =  M1  (either) 

           6 3OR = +i j  A1  (both) 

   

 (b)      
9

Area area 
4

SRQ ORQ∆ = ∆  M1 

            3Area area ORQ OPQ∆ = ∆  M1 

            
9

3Area area 
4

SRQ OPQ× ∆ = ∆  M1 

             
27

4
λ =        oe (exact) A1 

   

   

   

2 (a)  2 2 212 5 , 13VA VA= + =  cm M1,A1 

   

 (b)  P is the mid-point of AB  

   

 Identify the required angle B1 

 2 2 213 2.5VP = −                                            2 2 25 2.5PX = −  M1 

 
2 2

12
sin

13 2.5
θ =

−
                 ALT                     

2 2

12
tan

5 2.5
θ =

−
 M1 

                                           70.2θ = °  A1 

   

   

3 27 3 6x x x+ = + −  M1 

 2 5 4 0x x− + =  A1 

 ( )( )1 4 0x x− − =  M1dep 

 1 8x y= =  A1 

 4 11x y= =  A1 

 points are ( ) ( )1,8 4,11   
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Quest ion  Schem e Marks    

4 (a)  2 21 1
15 1.2 15

2 2
r rθ = × =  M1 

 
30

5cm
1.2

r = =  A1 

   

 (b)  5 1.2 6 cmrθ = × =  M1A1ft 

   

 (c)  Area of 21
5 sin1.2

2
∆ = × ×  M1 

       Area of segment 2 21
15 5 sin1.2, 3.35 cm

2
= − × × =  M1,A1 

 

 

(Calculator in degree mode gives 14.7 - allow M marks if this is seen w/o 

working.) 
 

   

   

5 (a)  

 ( ) ( ) ( ) ( ) ( ) ( )
91 4 1 41

2 35 5 5 5 5
5

1
1 3 1 3 3 3 ...

5 2! 3!
x x x x

× − × − × −
+ = + × + × + × +  M1 

 
2 33 18 162

1 , , , ...
5 25 125

x x x= + − + +  A1,A1,A1 

   

 (b)  

 

1 1 1

5 5 5
53 5 20 1

1 20
8 8 32 2

⎛ ⎞ ⎛ ⎞ ⎛ ⎞− = = = ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

 M1A1 

 

1
2 3

53 3 1 18 1 162 1
1 1

8 5 8 25 8 125 8

⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞− = + × − − × − + × −⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

 M1 

 ( 0.91121875...= ...)  

   

 5 20 2 0.91121875.. 1.82244= × =   (Give A1 for awrt this) A1 

   

 (c)  

 Series is only convergent for 
1

3
x <     ∴ not convergent when 1x =  B1 

   

   



I nternat ional GCSE Mathemat ics (4PM0)  Paper 02 January 2012 

 

 

Question 

Number 
Scheme Marks    

   

6 (a)  

 At time t, vol ( )2 31 1
tan 30 ,

3 9
h h hπ π= =  M1,A1 

 
1000

0 vol
9

t
π

= =  B1 

 
31000 1

2
9 9

t h
π π− =  M1 

 
3 18

1000
t

h
π

= −   

 3
18

1000h t
π

⎛ ⎞= −⎜ ⎟
⎝ ⎠

    * M1A1 

   

   

 (b)  

 ( )
2

22 tan 30
3

h
A r h

ππ π= = =  B1 

 
d 2

d 3

A h

h

π
=  B1 

 
d d d 2 d

d d d 3 d

A A h h h

t h t t

π
= × = ×  M1 

 

1

318
1000

t
h

π
⎛ ⎞= −⎜ ⎟
⎝ ⎠

  

 

2

3d 1 18 18
1000

d 3

h t

t π π

−
⎛ ⎞= − ×−⎜ ⎟
⎝ ⎠

 M1 

 

1 2

3 3d 2 18 1 18 18
1000 1000

d 3 3

A t t

t

π
π π π

−
⎛ ⎞ ⎛ ⎞ ⎛ ⎞= − × − × − × −⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

  

 
1

3

d 2 1 18 1
15

d 3 3
18 15

1000

A
t

t

π
π

π

= = − × × ×
×⎛ ⎞−⎜ ⎟

⎝ ⎠

 
M1 

 0.412= −   cm
2
/s A1 
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Question 

Number 
Scheme Marks    

   

   

7 (a)    

 Grad AB =
8 5 3

7 3 4

−
=

−
 M1A1 

   

 Grad AC 
1 5 4

6 3 3

−
= = −

−
 A1 

 
3 4

1
4 3
×− = −  A1 cso 

 ( )AB AC∴ ⊥   

   

 (b)  

 Eqn AC:   ( )4
5 3

3
y x− = − −  M1A1ft 

                   3 4 27 0y x+ − =   (o.e. but must be integers) A1 

   

 (c)  D is ( )12, 7−  B1B1 

   

 (d)    

 Length AD ( ) ( )( )2 2
12 3 7 5 , 15= − + − − =  M1,A1 

 Length AB ( ) ( )( )2 2
7 3 8 5 , 5= − + − =  A1 

   

 Area 
1 1

15 5 37
2 2

ABD∆ = × × =  sq.units A1ft 
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Question 

Number 
Scheme Marks    

   

8 (a)  

 ( ) ( )
( )

sin sin cos cos sin
tan

cos cos cos sin sin

A B A B A B
A B

A B A B A B

+ +
+ = =

+ −
 M1 

               

sin cos cos sin

cos cos cos cos
cos cos sin sin

cos cos cos cos

A B A B

A B A B
A B A B

A B A B

+
=

−
 M1 

               
tan tan

1 tan tan

A B

A B

+
−

       * A1 

   

 (b)  

 
2

2 tan
tan 2

1 tan

θθ
θ

=
−

 B1 

   

 (c)  

 
tan 2 tan

tan 3
1 tan 2 tan

θ θθ
θ θ
+

=
−

 M1 

   

            
2

2

2 tan
tan

1 tan
2 tan

1 tan
1 tan

θ θ
θ
θ θ
θ

+
−=

− ×
−

 M1 

            
3 3

2 2

2 tan tan tan 3tan tan

1 3tan 1 3tan

θ θ θ θ θ
θ θ

+ − −
= =

− −
    * M1A1 

   

 (d)  

 2 31 3tan 3tan tanθ θ θ− + = −   

 3 2tan 3tan 3tan 1 0θ θ θ+ − − =     * B1 

   

 (e)  

 ( )( )2tan 1 tan 4 tan 1 0θ θ θ− + + =  M1 

 ( ) 4 16 4
tan 1 tan

2
θ θ − ± −
= =  M1 

 tan 2 3θ = − ±  A1A1 
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Question 

Number 
Scheme Marks    

   

9 (a)  

 ( )3 23 3 dy x x x x= − − +∫   

 ( )4 3 21 1
3

4 2
y x x x x c= − − + +  M1A1 

 Through  ( )0,4 4c⇒ =   

 
4 3 21 1

3 4
4 2

y x x x x= − − + +  B1 

   

 (b)  

 ( ) 3 2d
f 3 3

d

y
x x x x

x
′= = − − +   

 ( )f 1 1 3 1 3 0′ − = − − + + =  M1A1 

 ( )f 3 27 27 3 3 0′ = − − + =  A1 

 ( )( )( )( )or divide/factorise, 1 3 1 0x x x+ − − =  (M1,A1A1) 

 
2

2

2

d
3 6 1

d

y
x x

x
= − −  M1 

 
2

2

d
1 3 6 1 0

d

y
x

x
= − = + − >    ∴ min at 1x = −  A1 

 
2

2

d
3 27 18 1 0

d

y
x

x
= = − − >      ∴ min at 3x =  A1 

   

 (c)  

 (i)  ( ) ( )( )( ) ( )f 1 3 1 0 f 1 0x x x x′ ′= + − − = =  M1 

       
1 1 3

1 3 4 5
4 2 4

y = − − + + =  A1 

 (ii)  
2

2

d
1 3 6 1 0

d

y
x

x
= = − − <    ∴ max. A1 

   

 (d)    Increasing for 1 1, and 3x x− < < >  B1,B1 
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Question 

Number 
Scheme Marks    

   

   

10 (a)  2 104a ar+ =  M1 (either) 

       2 24ar ar+ =  A1 (both) 

       
2

2

1 13

3

r

r r

+
=

+
  

       2 23 3 13 13r r r+ = +         210 13 3 0r r+ − =   

      ( )( )5 1 2 3 0r r− + =         
1 3

5 2
r r

⎛ ⎞= = −⎜ ⎟
⎝ ⎠

 M1A1 

   

 (b)   
1 1

1 104
5 25

r a
⎛ ⎞= + =⎜ ⎟
⎝ ⎠

 M1 

        
25

104 100
26

a = × =  A1 

 

100
125

1
1

5

S = =
−

 
M1A1 

   

   

  (c)  
3

'
2

r = −  B1 

   

 (d)  
9

' 1 104
4

a
⎛ ⎞+ =⎜ ⎟
⎝ ⎠

,   
4

' 104 32
13

a = × =   M1A1 

        
( )( )3

2

3
2

32 1
125

1

n− −
=

+
 M1 

        
3 561

2 64

n

⎛ ⎞− − =⎜ ⎟
⎝ ⎠

 A1 

        solve 

561
log

3 561 64
5.35...

32 64
log

2

n

n

⎛ ⎞
⎜ ⎟⎛ ⎞ ⎝ ⎠= = =⎜ ⎟ ⎛ ⎞⎝ ⎠
⎜ ⎟
⎝ ⎠

 M1 (log or ln) 

        n must be odd    7n∴ =  A1 
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