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Level of accuracy: If a question specifies how many decimal places or significant 
figures are required, there is a mark for this. Otherwise accept any reasonable level of 
accuracy and alternative form. 
 
Error carried forward: Where numerical errors have been made, students lose a 
mark/marks at that stage but may be awarded marks for using correct methods 
subsequently if the student demonstrates basic understanding. 
 
Section A 
 

A1 The equation of the line has the form cxy +−=
3
7 . 1 

 Since it passes through ( )0,2− , 
3

14,
3

140 −=+= cc  1 

 So the equation is 
3

14
3
7

−−= xy  or 1437 −=+ yx  1 

 
A2 Multiplying the first equation by 3  and the second by 8−  
 122421 =+ yx  
 82416 =−− yx  1 
 Adding: 4,205 == xx  M1A1 
 Then 3,248,4828 −=−==+ yyy  M1 
 

A3 
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 4 

 
A4 ( ) ( ) ( )42531210135 223 −+=−÷+−− xxxxxx  3 
 
A5 51256 2 +≤+ yyy  
 0576 2 ≤−− yy  1 
 ( )( ) 01253 ≤+− yy  1 

 
3
5

2
1

≤≤− y  2 

 
A6  Pascal’s triangle looks like: 

 

1331
121

11
1

 1 

 
 ( ) ( ) ( ) ( ) ( )( ) ( )32233 3323323232 yyxyxxyx −+−=−  M2 
 3223 2754368 yxyyxx −+−=  A1 
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A7 3/26/1 3xx =  
 32/1 =−x  1 

 
3
12/1 =x  1 

 
9
1

=x  1 

 
A8 ( ) ( ) 25log3log 33 =−++ xx  
 ( )( ) 253log3 =−+ xx  1 
 ( )( ) 9353 2 ==−+ xx  1 
 0242,9152 22 =−−=−− xxxx  1 
 ( )( ) 4,6046 −==+− xxx  1 
 But 5>x , so 6=x  1 
 
A9 xxxy 32 e75cos3 −+= −  

 xxx
x
y 33 e2110sin3

d
d

−−−= −  3 

 ( )
( )

6.3
3 21e

2.1
102.1sin3 −−−= 146.777−=  1 

 780−=  correct to 2 significant figures 1 
 

A10 ∫ 





 −

3

2
3 de32 x

x
x  

 
3

2
2 e31





 −−= x

x
 2 

 23 e3
4
1e3

9
1

++−−=  2 

 0.389506.37 −≈−=  1 
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Section B 
 
B1a(i) The determinant of A  is ( ) ( ) 521373 =×−−−×  1 
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1
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 M2A1 
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x

 M2 

 2,5 −=−= yx  A1 
 
b(i) By the factor theorem, ( ) ( ) .043 == ff  1 
 So 21906927 =−=+−− qpqp  1 
 and 5616081664 =−=+−− qpqp  1 
 Subtracting 2421455357 =−=== qpp  M1A2 
 
(ii) ( )( )( )2432425)( 23 +−−=+−−= xxxxxxxf  2 
 
 
B2a(i) If the first term is a and the common difference is d  
 then 318 =+ da  1 

 and ( ) 3882171829
2
1

=+=+ dada  2 

 so 7=a  1 
 and 3248 == dd  1 
 

(ii) The sum of the first 50  terms is ( ) ( ) 4025147142549250
2
1

=+=+ da . M1A1 

 
b(i) The nth term of the GP is ( ) 197.09 −n  1 
 

(ii) The sum of the first n terms is 
( ) ( )( )n

n

97.01300
97.01

97.019 −=
−

−  2 

 

(iii) If ( ) 18097.01300 =− n  then 
5
2

300
180197.0 =−=n  1 

 Taking logarithms of both sides ( )4.0ln97.0ln =n  M1A1 

 So 
( ) 083.30

97.0ln
4.0ln

==n  1 

 But we need an integer, so they have completed 30  trays.  1 
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B3a(i) The first logarithm is defined when 
4
7

>x  and the second when 
2
5

>x . 2 

(ii) ( )25274 −=− xx  1 
 25204 2 +−= xx  
 032244 2 =+− xx  
 0862 =+− xx  1 
 ( )( ) 042 =−− xx  1 
 4,2=x  1 
 The first value must be rejected since the second logarithm is not defined, 
 so the only solution is .4=x  1 
 
b(i) From the given data, kk AA 74 e80,e150 −− ==  2 

 Dividing: 
8

15
80

150e3 ==k  1 

 Taking logarithms: 210.020954.0
8

15ln
3
1,

8
15ln3 ≈≈






=






= kk  M1A1 

 Then 3478.346e150 4 ≈≈= kA  1 
 
(ii) ( ) 1.2806.28e12 12 ≈≈= − kAV  2 
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B4a Shape 1 
 Amplitude 1 
 Period  1 
 Phase  1 

 
b(i) Using the sine rule  

  
( )
( ) 9.11906.11
65sin
46sin15

)sin(
)sin(

≈≈
°
°

×==
PRQ
RPQPQQR m M2A1 

 
(ii) °=°−°−°=∠−∠−°=∠ 696546180180 PRQRPQPQR  M1A1 
 The area is 

 ( ) ( ) 4.8336.8365sin91.1115
2
1sin

2
1

≈≈°××=× PQRQRPQ m2

 

.  M2A1 

(iii) Using the cosine rule )cos(2222 QRSRSQRRSQRQS ×−+=  
   55.57)37cos(1291.1121291.11 22 ≈°××−+=  

 So 59.7586.755.57 ≈≈=QS m M2A1 

2
π  π  

3  

3−  
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B5(i) Since the relationship between price and demand is assumed linear the relation 
is of the form bapd += . From the given data: 

  ba += 12240  
  ba += 15150  1 
 Subtracting: 60030390 =−=−= baa  1 
 So pd 30600 −=  1 
 
(ii) ( ) ppdC 15031003060051005100 −=−+=+=  1 
 ( ) ( )pppCdpN 150310030600 −−−=−=  1 
 310075030 2 −+−= pp  M1A1 
 

(iii) 75060
d
d

+−= p
p
N   2 

 0=  when 50.12
60
750

==p  M1A1 

 060
d
d

2

2

<−=
p
N  so this point is a maximum. M1A1 

 
(iv) At this point the maximum profit is  
 50.1587£310050.1275050.1230 2 =−×+×−=N  M1A1 
 

B6(i) The gradient of the line is .37474
d
d

2 −=−=−=
x

x
x
y  2 

 The coordinates of P  are ( )9,1 . 1 

 The equation of the line is ( )139 −−=− xy  or .123 =+ yx  M1A1 

(ii) When .4,123,0 === xxy  M1A1 

(iii) The area is 

 7.5170.510
3
24ln7

3
128ln7

3
2d72

4

1

34

1

2 ≈≈−−+=







+=+∫ xxx

x
x . 4 

(iv) The triangle below the line PN  has area 5.1393
2
1

=×× . 2 

 So the area between the line and the curve has area 20.38  approximately. 1 

 The ratio is .83.28299.2
5.13
20.38

≈≈  1 

 


