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M1 for obtaining a single fraction, 

correctly 
 

M1 for expansion of ( )2sin1 A+  

and use of identity 
 

DM1 for factorisation and 

cancelling of ( )Asin1+  factor 
 

A1 for use of A
A

sec
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final answer 

 

 

 
 

M1 for multiplying first term by 
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( )( )AA sin1sin1 +−  and use of  

identity 
 

M1 for simplification of the 2 terms 
 
 

A1 for use of A
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Maximum point occurs when 
8

25
=y  

  

 

 
 

so 
8

25
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M1 

 

 

 

 

 

A1 

 

 

 

B1 for shape 

 

B1 for y = 2 (must have a graph) 

 

B1 for x = – 0.5 and 2 (must have a 

graph) 

 

 

 
 

M1 for obtaining the value of y at 

the maximum point, by either 

completing the square, 

differentiation, use of discriminant 

or symmetry. 

 

Must have the correct sign for A1 

Ignore any upper limits 
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5.03cos =a  
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3
π

=a , 
9

π
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B1,B1 

 
 
 

M1 

 
A1 

 

M1 

 
 

A1 

 

B1 for cos 3k x only, B1 for 

x3cos
3

2
−  only 

 

M1 for correct substitution of the 

correct limits into their result 
 

A1 for correct equation 
 

M1 for correct method of solution 

of equation of the form kma =cos  
 

A1 allow 0.349, must be a radian 

answer 

 

5 (i) 

 

 

 
 (ii) 

325
222
−

=×
yx  

leads to 325 −=+ yx  

 

 

1497
2
=×

yx can be written as 

04 =+ yx  
 

 

Solving 325 −=+ yx  and 04 =+ yx  leads to 
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B1, B1 
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B1 

 

 
M1 

 
 

A1 

B1 for y2
2 , B1 for 3

2
− , B1 for 

dealing with indices correctly to 

obtain given answer 

 
B1 for either y4

7  or 0
7  seen 

B1  for 04 =+ yx  

 

 
M1 for solution of their 

simultaneous equations, must both 

be linear 
 

A1 for both, allow equivalent 

fractions only 
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A2,1,0 

 
 

M1 

 
 

A1 

B1 for each, must be in correct 

order,  

 
M1 for pre-multiplication by A-1 

 
B1 for 

3

1
− , B1 for 


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DM1 for attempt at matrix 

multiplication 

A1 allow in either form 

 

 

 
M1 for a complete method to 

obtain 4 equations 

 

–1 for each incorrect equation  

 
 

M1 for solution to find 4 unknowns 

 
 

A1 for a correct, final matrix 
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7 (i) 
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8
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θ
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θ
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or θcos1288812
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−+=  

  

6961.1=θ or better 

 

or   using areas 

θsin8
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1
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M1,M1 

 
A1 

 

 

 

M1 for a complete method to find 

either θ  or 
2

θ
 

 
Answer given. 

 

 

 

 
M1 for using the area of the 

triangle in 2 different forms 

A1 for choosing the correct angle. 

 

 

M1 for correct attempt at a minor 

or major arc length 
 

A1 for correct major arc length, 

allow unsimplified 
 

A1 for 48.7 or better 

 

 

 
M1 for correct attempt to find area 

of major sector 
 

M1 for correct attempt to find area 

of triangle, using any method 

 

 
M1 for attempt at area of circle – 

area of minor sector 

M1 for area of triangle 
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8 (a) (i) 
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Starts with either a 2 or a 4:  48 ways 

 

Does not start with either a 2 or a 4: 96 ways 

(i.e. starts with 1 or 5) 

 

Total = 144 

 

 

Alternative 1: 

 

Ends with a 2, starts with a 1,4 or 5 : 72 ways 

Ends with a 4, starts with a 1,2 or 5 : 72 ways 
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B1, B1 

 
M1 

 
M1 

 
A1 

 

√B1 

 

 

 

 

 
 

M1 for substitution of h or rhπ  into  
their equation for A 

A1 Answer given 

 

 
B1 for each term correct 

 
M1 for equating to zero and 

attempt to find  3
r  

 

M1 for substitution of their r to 

obtain A. 

A1 for 1390 or awrt 1395 
 
√B1 for a complete correct method 

and conclusion. 
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10 (i) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (ii) 
 
 

 
 (iii) 
 
 
 

 
 (iv) 
 
 
 (v) 

Velocity = ( )ji 125
13

1
26 +×  

  = ji 2410 +  

 

Alternative 1: 
22

24102410 +=+ ji  

  26=  
 
Showing that one vector is a multiple of the 

other, hence same direction 

 

Alternative 2: 

13125
22
=+ ,  2613 =k , so 2=k  

Velocity ( )ji 1252 += ,   

 

Velocity ji 2410 +=  

 

Alternative 3: 

Use of trig:
5

12
tan =α  , °= 4.67α  

Velocity ji 4.67sin264.67cos26 +°  

 
Velocity = ji 2410 +  

 

 

Position vector = ( )ji 24104 +  

or ji 9640 +  

 

 

( ) ( ) t jiji 24109640 +++   oe 

 

 

 
  
( ) ( ) t jiji 302281120 +−++     oe 

 

 

tt 221201040 −=+ or  

tt 30812496 +=+  
 

3018or5.2 : t  =  

 

Position vector  ji 15665 +=  
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M1 
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A1 
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A1 

 

 
B1 

 
 

M1 
 
 

A1 
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A1 

M1 for ( )ji 125
13

1
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M1 for working from given answer 

to obtain the given speed 

 
A1 for a completely correct method 

 
 

 
M1 for attempt to obtain the 

‘multiple’ and apply to the direction 

vector 
 

A1 for a completely correct method 

 

 

 

 
M1 for reaching this stage 

 
A1 for a completely correct method 

 

 
Allow either form for B1 

 

 

 
M1 for their ( ) ( ) t jiii 2410 ++  or  

( ) ( )42410 +×+ tji  

A1 correct answer only 

 
 
 

 
 
M1 for equating like vectors  

 

 
A1 Allow for t = 2.5 

 
DM1 for use of  t  to obtain 

position vector 

 
A1 cao 
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11 (a) 
 
 
 
 
 

 (b) 
 
 
 
 
 
 
 
 
 
 (c) 

( ) 05tantan =+xx  

0tan =x , °°= 180,0  x  

5tan −=x ,   °= 3.101x  
 

 

2(1–sin2
 y) – sin y – 1 = 0 

2 sin2
 y + sin y – 1 = 0 

(2 sin y – 1) (sin y + 1) = 0 

2

1
sin =y , y = 30°, 150° 

 

sin y = –1, y = 270° 
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6
2
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12

11π
z = or 2.88 or better 
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A1,A1 
 

 

A1 
 

 
M1 

 

 

 

 

 
A1 

 

 
M1 

 

 

 
A1 

 
B1 for each , must be from correct 

work 

 

 
M1 for use of correct identity and 

attempt to solve  resulting 3 term 

quadratic equation. 

 

 

 

 

 

 

 

M1 for dealing with sec correctly 

and obtaining 
3

π

 or 1.05 

 

 

 

 

 

 
M1 for obtaining a second equation 

3
2

6
2

π

π

π

 theirz −=
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
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