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7. (a)  (M1)P( ) P( ) P( ) P( )A B A B A B� = + � � P( ) P( ) P ( ) P( )A B A B A B� � = + � �

(M1)
3 4 6

11 11 11
= + �

(A1) (C3)( )1 0.0909
11

=

(b) For independent events, (M1)P( ) P( ) P ( )A B A B� = ×

(A1)
3 4

11 11
= ×

(A1) (C3)12 (0.0992)
121

=

[6 marks]

8. METHOD 1

0

y

x

Using gdc coordinates of maximum are 
(0.667, 26.9) (G3)(G3) (C6)

METHOD 2

At maximum (M1)(A1)(M1)2d 3 20 12 0 (3 2)( 6)
d
y x x x x
x
= � + = = � �

 must be where maximum occurs (A1)2
3

x� =

 (= 26.9, 3 s.f.) (M1)(A1)
3 22 2 2 2 72510 12 23

3 3 3 3 27
x y § · § · § ·= � = � + + =¨ ¸ ¨ ¸ ¨ ¸

© ¹ © ¹ © ¹

Maximum at (C4)(C2)
2 725,
3 27

§ ·
¨ ¸
© ¹

[6 marks]

9. Median = middle value (A1)11b� =

Mean (M1)11 9 11 27
3 3

a b c a c a c+ + + +
= = = � + + =

           (A1)16a c� + =
Range (M1)(A1)10c a= � =
Solving equations simultaneously gives a = 3 (A1) (C6)

[6 marks]
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QUESTION 1

Arithmetic sequence  (may be implied) (M1)(A1)d = 3

(A2)n =1250

 (M1)
1250

(3 3750)
2

S = +
1250

or  = (6 1249 3)
2

S§ ·+ ×¨ ¸
© ¹

   (A1) (C6)= 2 345 625

QUESTION 2

Selecting one term (may be implied) (M1)

(A1)(A1)(A1)( )52 25 2x
7§ ·
¨ ¸2© ¹

(A1)(A1) (C6)10x= 16 800

Note: Award C5 for 16 800

QUESTION 3

21112

20210

1848

1437

1146

755

224

f¦fx

(a) (A2) (C2)6m =

(b) (A2) (C2)1 5Q =

(c) (A1)3 8Q =
(M1)IQR = 8 � 5

        (accept 5 – 8 or [5 , 8]) (C2)= 3
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QUESTION 4 

 (a) Mean = 
f x
f

¦
¦

  

  (1)(0) (2)(4) (3)(6) (4)( ) (5)(8) (6)(6) (7)(6)f x k= + + + + + +¦  (A1) 

  30f k= +¦  (A1) 

  Using mean 144 44.6
30
k

k
+

=
+

 (M1) 

  4.6 138 144 4k k+ = +  (A1) 
  0.6 6k =  
  10k =     (A1) (C5) 
 
 (b) Mode = 4  (accept 5, if 8k < ) (A1) (C1) 
 
 
 
QUESTION 5 

 (a) 1 and 3 (or 3, 1)p q p q= � = = = �  (accept ( 1)( 3)x x+ � ) (A1)(A1) (C2) 
 
 (b)  EITHER 

   by symmetry (M1) 
 
   OR 

   differentiating d 2 2 0
d
y x
x
= � =  (M1) 

 
   OR 

   Completing the square (M1) 
   2 22 3 2 1 4x x x x+ � = � + � 2( 1) 4x= � �  

  THEN 

  1, 4x y= = �   (so C is (1, 4)� ) (A1)(A1) (C2)(C1) 
  
 (c) – 3 (accept (0, 3)� ) (A1) (C1) 
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QUESTION 1

(a) (i) Correct lines drawn on graph, A1 C1
median = 20 A1 C1

(ii) Correct lines drawn on graph, A1 C1
A1 C13UQ Q= = 24

(b) (or ) (M1)3 1IQR Q Q= � UQ LQ�
(accept 14 to 24) A1 C210=

Note: Accept 14 to 24, 24 to 14,  .14 24 or 24 14� �

QUESTION 2

(a) (i) A1 A1 C24A is , 0
3

§ ·
¨ ¸
© ¹

(ii) A1 A1 C2( )B is 0, � 4

Notes: In each of parts (i) and (ii), award C1 if A and B are 
interchanged, C1 if intercepts given instead of coordinates. 

(b) M1
4Area 4
3

1
=
2
� �

          A1 C28 ( 2.67)
3

= =
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QUESTION 1

(a) (A1)(A1)(A1)2
( ) 3 4 0f x x xc = � �

         (C3)2
3 4x x= �

(b) Gradient (M1)(2)f c=
(A1)3 4 4 2= × � ×
(A1) (C3)4=

QUESTION 2

Area of large sector (M1)2 21 1
16 1.5

2 2
r T = ×

 = 192 (A1)

Area of small sector (M1)2 21 1
10 1.5

2 2
r T = × ×

  = 75 (A1)
Shaded area = large area – small area = 192 – 75 (M1)

= 117 (A1) (C6)

QUESTION 3

(a)

20( 1)±42( 1)±66( 1)±5022
Number of

Students

80 100xd <60 80xd <40 60xd <20 40xd <0 20xd <Mark (x)

(A1)(A1)(A1) (C3)

(b) 40th Percentile  80th student fails, (mark 42 %) (M2)�
Pass mark 43 % (Accept mark > 42.) (A1) (C3)
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QUESTION 1 
 

 (a) 
6 4

2
2 8k
§ ·= ¨ ¸
© ¹

A   (A1) 

  
4 2

2
2 1 5k
§ ·− = ¨ ¸−© ¹

A B  A2 N3  

 
 (b) Evidence of using the definition of determinant (M1) 
  Correct substitution (A1) 
  e.g. 4(5) 2(2 1), 20 2(2 1), 20 4 2k k k− − − − − +  
  det (2 )− =A B 22 4k−  A1 N3 

 
 
QUESTION 2 
 
 (a) 3ln 3ln lna b a b= +  (A1)(A1) 
  3ln 3a b p q= +   A1 N3 
 

 (b) 1
ln ln ln

2
a

a b
b

= −  (A1)(A1) 

  1
ln

2
a

p q
b

= −   A1 N3 

      
 

QUESTION 3   
 
 (a) 3      A1 N1 
 
 (b) 6      A2 N2 
 
 
 (c) Recognising the link between 6 and the upper quartile  (M1) 
  e.g. 25 % scored greater than 6,  
  0.25 32×     (A1) 
  8        A1 N3 
 
 
 
QUESTION 4 
 

 Graph Diagram  
(a) ( )f x′  I         A3 N3 
(b) ( )f x′′  IV         A3 N3 
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QUESTION 3 
(a) Evidence of using the cosine rule (M1) 

e.g.  
2 2 2

ˆcosPQR
2

p r q
pr

,  2 2 2 ˆ2 cosPQRq p r pr   

  Correct substitution A1 

  e.g.  
2 2 24 6 5
2 4 6

,  2 2 25 4 6 2 4 6cosQ  

              27ˆcosPQR 0.5625
48

 (A1) 
        
           ˆPQR 55.8D  (0.973 radians) A1 N2 
   

 (b) Area 1 ˆsin PQR
2

pr     

  For substituting correctly 1
4 6sin55.8

2
  A1 

        29.92 (cm )      A1 N1 
 
  
QUESTION 4 
 (a) (i) 165m  A1 N1 
 
  (ii) Lower quartile (1st quarter) 160   (A1) 
   Upper quartile (3rd quarter) 170  (A1) 
   IQR 10     A1 N3 
  
 (b) Recognize the need to use the 40th percentile, or 48th student (M1) 
  e.g.  a horizontal line through (0, 48) 
  163a  A1 N2 
 
 
 
QUESTION 5 
  
 (a) log 10 log (5 2)a a  (M1) 
    log 5 log 2a a  
    p q  A1  N2 
     
 (b) 3log 8 log 2a a  (M1) 
            3log 2a  
            3q  A1 N2 
 

 (c) 
5

log 2.5 log
2a a  (M1) 

      log 5 log 2a a  
      p q  A1 N2 

 
 

 - 9 - M07/5/MATME/SP1/ENG/TZ2/XX/M+ 

QUESTION 9   

 (a) Evidence of using d
d
va
t

 (M1) 

  e.g.  3 23e t    
  (1) 3e ( 8.15)a  A1 N2 
  

(b) Attempt to solve 3 2e 22.3t  (M1) 
 
 e.g.  (3 2)(lne) ln22.3t ,  sketch  
 1.70t  A1            N2 
 
(c) Evidence of using ds v t    (limits not required) M1 

 e.g.  
13 2 3 2

0

1
e d , e

3
t tt  

 1 2 21 1
(e e ) (e e ) 0.861

3 3
       A1 N1 

 

 
QUESTION 10   

 (a)   A 18,  B 19,  C 23,  D 31,  E 36  A1A1A1A1A1 N5 
 
 (b) IQR 12    A1 N1 

 
 
QUESTION 11 
 (a) For using perimeter r r arc length  (M1) 
  20 2r r  A1 

    20 2r
r

 AG  N0 

   

 (b) Finding 2 21 20 2
( 10 )

2
rA r r r

r
 (A1) 

  For setting up equation in r M1 
  Correct simplified equation, or sketch  
  e.g.  210 25r r , 2 10 25 0r r   (A1) 
  5 cmr   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 

 
 
 


