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0.6 

QUESTION 3 

 (a)  

 

Red

Yellow

Grows

Does not grow

Grows

Does not grow

0.4

0.9

 (A3) (N3) 

[3 marks] 

 
 (b) (i) 0.4 0.9×   (A1) 
   = 0.36   (A1) (N2) 
 
  (ii) 0.36 0.6 0.8 ( 0.36 0.48)+ × = +  (A1) 
   = 0.84   (A1) (N1) 
 

  (iii) P(red grows)
P(grows)

�  (may be implied) (M1) 

   0.36
0.84

=   (A1) 

   30.429
7

§ ·= ¨ ¸
© ¹

 (A1) (N2) 

[7 marks] 

Total [10 marks] 

0.1

0.2

0.6 

0.8

Red 

Yellow 
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QUESTION 4 

 (a) 
21

2
A r T=  

  
21

27 (1.5)
2

r=  (M1)(A1) 

  
2

36r =   (A1) 
  6 cmr =   (A1) (C4) 
 

 (b) Arc length 1.5 6rT= = ×  (M1) 
  Arc length = 9 cm (A1) (C2) 

   Note: Penalize a total of (1 mark) for missing units. 

 

 

 

QUESTION 5 

 Total number of possible outcomes = 36 (may be seen anywhere) (A1) 
 

 (a) P ( ) P(1,1) P(2, 2) P(3, 3) P(4, 4) P (5, 5) P (6, 6)E = + + + + +  

    
6

36
=  (A1) (C2) 

 

 (b) P ( ) P (6, 4) P(5, 5) P(4, 6)F = + +  

    
3

36
=   (A1) (C1) 

 

 (c) ( )P P( ) P( ) P( )E F E F E F� = + � �  

  
1

P ( )
36

E F� =  (A1) 

  ( ) 6 3 1
P

36 36 36
E F� = + �   

8 2
, 0.222

36 9

§ ·= =¨ ¸
© ¹

 (M1)(A1) (C3) 
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QUESTION 1 

 Using area of a triangle 
1

sin
2
ab C=  (M1) 

 
1

20 (10)(8)sin
2

Q=  (accept any letter for Q) (A1)(A1)(A1) 

 sin 0.5Q =    (A1) 

 
ʌˆPQR 30 or or 0.524
6

= D  (A1) (C6) 

 
 
 
QUESTION 2 

 Correct probabilities 
13 12 11 10

, , ,
24 23 22 21

§ · § · § · § ·
¨ ¸ ¨ ¸ ¨ ¸ ¨ ¸
© ¹ © ¹ © ¹ © ¹

  (A1)(A1)(A1)(A1) 

 Multiplying 
13 12 11 10

24 23 22 21
§ ·× × ×¨ ¸
© ¹

 (M1) 

 
17160

P(4 girls)
255 024

=  
65

0.0673
966

§ ·= =¨ ¸
© ¹

 (A1) (C6) 

 
 
 
QUESTION 3 
 
 METHOD 1 
 
 Using binomial expansion (M1) 

 ( ) ( ) ( ) ( )3 2 3
3 23 3

3 7 3 3 7 3 7 7
1 2
§ · § ·

+ = + + +¨ ¸ ¨ ¸
© ¹ © ¹

 (A1) 

    27 27 7 63 7 7= + + +  (A2) 

 ( )3

3 7 90 34 7+ = +     (so 90 , 34p q= = ) (A1)(A1)  (C3)(C3) 

 
 METHOD 2 

 For multiplying   (M1) 

 ( ) ( ) ( )( )2

3 7 3 7 9 6 7 7 3 7+ + = + + +  (A1) 

       ( )27 9 7 18 7 42 21 7 7 27 27 7 63 7 7= + + + + + = + + +  (A2) 

 ( )3

3 7 90 34 7+ = +  (so 90 , 34p q= = ) (A1)(A1) (C3)(C3)  

 - 6 - M06/5/MATME/SP1/ENG/TZ1/XX/M+ 

QUESTION 1 

 (a) (i) 5a =   A1 N1 
  
  (ii) 9 4b + =  (M1) 
         5b = �  A1 N2 
  
 (b) Comparing elements   3(2) 5( ) 9q� = �   M1 
        3q =   A2 N2 
 
 
QUESTION 2 

 (a) Independent P ( ) P ( ) P( )A B A B� � = ×  ( 0.3 0.8)= ×  (M1) 
     0.24=   A1 N2 

 (b) P ( ) P ( ) P ( ) P( )A B A B A B� = + � �  ( 0.3 0.8 0.24)= + �  M1 
    0.86=     A1 N1 
 
 (c) No, with valid reason    A2 N2 
  e.g. P( ) 0A B� z  or P ( ) P( ) P( )A B A B� z +  or correct numerical equivalent 
    
 
QUESTION 3 

 (a) D   A2 N2 
 
 (b) C   A2 N2 
 
 (c) A   A2 N2 
 
 
QUESTION 4 

 (a) 180 160 1
20

z �
= =  (A1) 

  (1) 0.8413I =    (A1) 
  P (height 180) 1 0.8413> = �   
         0.159=     A1 N3 
 
 (b) 1.1800z = �      (A1)  

  Setting up equation 1601.18
20

d �
� =  (M1) 

      136d =  A1 N3 
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QUESTION 11 

 (a) ( ) 6 5f x xc = �  A1 N1 
   

 (b) ( ) 7f pc =   (or  6 5 7p � = ) M1 
    2p =   A1 N1 
 

 (c) Setting (2) (2)y f=  (M1) 
  Substituting (2) 7 2 9 ( 5)y = × � = , and 2

(2) 3 2 5 2 ( 2)f k k= × � × + = +  A1 
2 5k + =  

    3k =   A1 N2 

 
 

QUESTION 12 

 (a) ( ) 20
P

20 40

P C =
+

 A1 

      
1

3

=   A1 N1 

 

 (b) ( ) 30
P

30 60

P Cc =
+

 A1 

       1

3

=  A1 N1 

 
 (c) Investigating conditions, or some relevant calculations (M1) 
  P is independent of C , with valid reason A1 N2 
  e.g.  ( ) ( )P PP C P Cc= , ( )P P( )P C P= ,  

   ( )20 50 60
= . . P( ) P( ) P( )

150 150 150

i e P C P C× � = ×    

 
 
 
QUESTION 13 

 (a) 
2

( ) 2 e e
x xf x x x� �c = �  ( )2

(2 )e (2 )e
x xx x x x� �= � = �  A1A1 N2 

 
  

 (b)  Maximum occurs at 2x =  (A1) 
   Exact maximum value 

2

4e
�=  A1 N2 

 

 (c)  For inflexion, ( ) 0f xcc =     
2

4 16 8
( 4 2) 0, , .

2

x x x etc
§ ·± �

� + = =¨ ¸¨ ¸
© ¹

 M1 

   ( )4 8
2 2

2

x +
= = +      A1 N1 
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QUESTION 5 
 
 (a) For attempting to use the formula (P( ) P( ) P( ))E F E F∩ =  (M1) 
  Correct substitution or rearranging the formula A1 

  e.g. 1 2 P( )
3 3

F= , 

1
P( ) 3P( ) , P( ) 2P( )

3

E F
F F

E
∩= =  

  1P( )
2

F =    A1 N2 

 
 (b) For attempting to use the formula ( )P( ) P( ) P( ) P( )E F E F E F∪ = + − ∩  (M1)  

  2 1 1P( )
3 2 3

E F∪ = + −  A1 

      5 ( 0.833)
6

= =  A1 N2 

 
 
QUESTION 6 
 
 (a) (i)  3m =  A2 N2 
 
  (ii)  2p =  A2 N2 
 

(b) Appropriate substitution  M1 
 
  e.g. 20 (1 3) 2d= − + ,  20 (5 3) 2d= − + ,  2 (3 1)(3 5)d= − −   

  1
2

d = −   A1 N1 

 
 
 
QUESTION 7 
 

 (a) 
1 3

AB OB OA 5 2
3 1

→ → →
§ ·§ · § ·
¨ ¸¨ ¸ ¨ ¸= − = −¨ ¸¨ ¸ ¨ ¸

¨ ¸ ¨ ¸¨ ¸© ¹ © ¹© ¹

 (M1) 

  
2

AB 3
2

→
−§ ·
¨ ¸= ¨ ¸
¨ ¸
© ¹

 A2 N3 

 
 (b) Using t= +r a b   

  
3 2
2 3
1 2

x
y t
z

−§ · § · § ·
¨ ¸ ¨ ¸ ¨ ¸= +¨ ¸ ¨ ¸ ¨ ¸
¨ ¸ ¨ ¸ ¨ ¸
© ¹ © ¹ © ¹

 or  
1 2
5 3
3 2

x
y t
z

−§ · § · § ·
¨ ¸ ¨ ¸ ¨ ¸= +¨ ¸ ¨ ¸ ¨ ¸
¨ ¸ ¨ ¸ ¨ ¸
© ¹ © ¹ © ¹

 A1A1A1 N3 
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QUESTION 1 

 (a) 1
(0.2)

5
 A1 N1 

  

 (b)  (i) 
9

10
1

25
5

u  (M1) 

         
7

51 1
0.0000128 , 1.28 10 ,

5 78125
 A1 N2 

       

  (ii) 
11

25
5

n

nu
 A1 N1 

 

(c) For attempting to use infinite sum formula for a GP 
25

11
5

   (M1)         

  125
31.25

4
S   ( 31.3  to 3 s.f.) A1 N2 

 
 
 
QUESTION 2 

 (a) 3
4

  A1 N1 

 
 (b) P( ) P( ) P( ) P( )A B A B A B  (M1) 
  P( ) P( ) P( ) P( )A B A B A B  

        2 3 7
5 4 8

 A1 

     11
(0.275)

40
 A1 N2 

 

 (c) 
P( )

P( | )
P( )
A BA B
B

  

11
40
3
4

 A1 

      11
(0.367)

30
 A1 N1 
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QUESTION 4 

 (a) 46
( 0.474)

97
 A1A1 N2 

  

 (b) 13
( 0.255)

51
 A1A1 N2 

 

 (c) 59
( 0.608)

97
 A2 N2 

 
 
QUESTION 5 

 2( ) (12 2)df x x x  (M1) 

 3( ) 4 2f x x x c  A1A1 
 
 Substituting  1, 1x y  (M1) 
 e.g.  31 4( 1) 2( 1) c    

        3c  (A1) 
 3( ) 4 2 3f x x x  A1 N4 
 
 
 
QUESTION 6 
 
 (a) 8 3 p<u v       (A1) 
  For equating scalar product equal to zero (M1)  
  8 3 0p    
   11p  A1 N3 
 

 (b) 2 2 2| | 2 3 ( 1) 14 , 3.74u  (M1) 

  14 14q  A1 
         14 ( 3.74)q     A1 N2 
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QUESTION 1  
 
 (a)  

Age range Frequency Mid-interval value 
0 age 20  40 10 

20 age 40  70 30 
40 age 60  100 50 
60 age 80  50 70 

80 age 100  10 90 
        
             A1A1 N2 

           
(b) For attempting to find f x  (M1) 
          Correct substitution (A1) 
  e.g. 40 10 ... 10 90 11900  
           For dividing by 270  (M1) 

                     e.g. 11900
270

 

           Mean 44.1   A1 N4 
     
 
 

QUESTION 2 
 

 (a)     
19

( 0.158)
120

   A1 N1 

 
   (b)     35 (8 5 7) ( 15)  (M1) 

             Probability
15

120
  

3 1
0.125

24 8
 A1 N2 

 
   (c)     Number studying 76  (A1) 
 
           Number not studying 120 number studying  44  (M1)                        

            Probability 
44

120
    

11
0.367

30
 A1 N3 
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QUESTION 3 
 (a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       A1A1A1 N3 
 

 (b) 
4 6 6 4

10 9 10 9
  M1M1  

 

    
48 8

, 0.533
90 15

 A1 N1 

  
 

QUESTION 4 

 (a)     
2π

3
2

cos dx x   A1 N1 

 
    (b)    Area of A 1 A1 N1 
 
  (c) Evidence of attempting to find the area of B (M1) 

  e.g.
3
2

3

dy x , 0.134  

  Evidence of recognising that area B is under the curve/integral is negative (M1) 

          e.g. 
3
2 3

3 2

d , cos dy x x x , 
3
2

3

cos dx x    

   Area of B 0.134   
2 3

accept
2

 (A1)        

   Total Area 1 0.134   

                       1.13   
4 3

accept
2

 A1 N4  

 
 


