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AVAILABLE
MARKS
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M1 sin between  1
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M1 values at  360º
W1 sketch

2	 (i)	 cos   0.1
		     �84.26º or 275.74º	 MW1, MW1

(84º or 276º to nearest degree)
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M1

		   x  �67.83º or 307.17º	 W1, W1
(68º or 307º to nearest degree)
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AVAILABLE
MARKS5	 (i)
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MW1

		            y  mx  c
	 	  3  (23)(2)  c	 M1
		   c  9
		  So equation of tangent is
		  y  23x  9	 W1

	 (ii)	 When y  0, x  3         A(3, 0)	 MW1
		  When x  0, y  9         B(0, 9)	 MW1

	
(iii)

	
area AOB    3  9  13.51
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MW1
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		   3x2  2x  3  3(2x2  3x  1)	 M2
		   3x2  2x  3  6x2  9x  3
		   3x2  11x  6  0	 W1
		   (3x  2)(x  3)  0

		
 x x 2

3  or   3
	

W1
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AVAILABLE
MARKS7	 (a)	 8 5 0
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		    x  3.678 to 3 d.p. (or 3.68 to 3 s.f.)	 W1

	 (b)	 log525  log28
		   2 + 3	 MW1, MW1
		   5

	
(c)
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1
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1
3 4 	 M1

		    a  43

		    a  64	 W1 8
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AVAILABLE
MARKS8	 (i)
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		   XŶA  74.16º	 W1

	 (ii)	 SÂC  XŶA  74.16º	 W1

	 (iii)	AŜC  180º  SÂC  AĈS
		  AŜC  180º  74.16º  48.50º  57.34º	 MW1
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M1

		  As this is greater than 5º he can’t see the full length of the ship in his 
binoculars.	 M1
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9	 (i)	 log A  nlog P  log k	 M1

log P log A

3.085 3.422

2.983 3.356

2.948 3.334

2.729 3.194

2.679 3.161

M1 for taking logs
W1 for all answers correct to 3 decimal places

		  Straight line graph (see graph page)	 W1 for labels
			   W1 for all points plotted accurately
			   W1 for straight line drawn through these points

	
(ii)

	
n�

�

�
�

3 422 3 161

3 085 2 679
0 64

. .

. .
.

	
M1, W1

		  A  kP0.64

		  2640  k(12170.64)
		        k  27.99	 M1, W1

	 (iii)	A  27.99 (5080.64)  1509	 MW1

	 (iv)	27.99P0.64  2190
		  27.99P0.64  78.24 . . .	 MW1
		  27.99P  0.64√78.24 . . .        or        0.64log P  log 78.24 . . .
		  27.99P = 0.64√78.24        or        0.64log P  2.9585 . . .
		  27.99P = 908.87                                     P  908.87	 MW1

	 (v)	 Attendance is not directly proportional to the profit	 MW1 14
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AVAILABLE
MARKS

10	 (i)	      84x  60y  68z  824		  M1
		     21x  15y  17z  206	 1 	 W1

	 (ii)	      7x  11y  6z  100	 2 	 W1

		       3x  9y  z  58	 3 	 W1

	 (iii)	3  2   1   18y  z  94	 4 	 M1, W1

		  7  3   1   48y  10z 200
		                             24y 5z  100	 5

	 M1, W1
		  5  4   5   114y  570		  M1
		                             y  5	 	 W1
		      From 4          z  9418y

		  From              z  4

		      From 3           x  1
3 (58  9y  z)

		  From              x  3		

M1

		  So amounts are:	Cornflakes	  300 g
			   Porridge	  500 g
			   Crispies	  400 g		 W1

	 (iv)	12p  9q  120	 6

		  10p  7.5q  100	 7 	 MW1
		  10  6   12  7   0p + 0q  0		
		  and so there is no unique solution		  M1 14
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AVAILABLE
MARKS

11	 (i)	 2x(3x  1)(2x  3)  0	 M1
		  x  0 or  1/3 or 3/2
		  (0,0) (1/3,0) (3/2,0)	 W1

	 (ii)	 y  2x(3x  1)(2x  3)
		  y  2x(6x2  7x  3)
		      12x3  14x2  6x	 MW1

	 	

d

d

y

x
x x�� � �36 28 62

	
MW1

		  36x2  28x  6  0	 M1
		  2(18x2  14x  3)  0
		  18x2  14x  3  0
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36

. .
or

	

M1

		  x  0.17 or 0.95	 W1
		  y  0.56 or 8.05
		  (0.17, 0.56) and (0.95, 8.05)	 M1, W1

	

(iii)
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	 M1 (full method) W1
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	 (iv)

 	

	

x

y  

 (-0.17,-0.56)    

(0.95, 8.05)

-1.0 -0.5 0.5 1.0 1.5-1–
3

6

4

2

-2

8

W1 max and min
W1 intercepts on x-axis

	

(v)
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