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11 (a) 
π 1

sin 2

3 2

x

⎛ ⎞
− =

⎜ ⎟
⎝ ⎠

 

  
π π 3π

2 ,

3 4 4

x − =  

  
7π 13π

,

24 24

x =  

  (0.916, 1.70) 

 

 

 (b) (i) 

 
2 2

10cos 5sin cos 5sin 7y y y y+ − =  

 

2 2

10 5 tan 5 tan 7secy y y+ − =  

 
( )

2 2

10 5 tan 5 tan 7 tan 1y y y+ − = +  

 

2

12 tan 5 tan 3 0y y− − =

 

 Or 

 

2

10 15sin 5sin cos 7y y y− + =

 

 

2 2

3sec 15 tan 5 tan 0y y y− + =

 

 
( )

2 2

3 1 tan 15 tan 5 tan 0y y y+ − + =

 

 Or 

 

2

15cos 5sin cos 5 7y y y+ − =

 

 

2

15 15 tan 12sec 0y y+ − =

 

 
( )

2

15 5 tan 12 1 tan 0y y+ − + =  

 

M1 

 
 
M1  
A1, A1 

  [4] 

  
 

M1 
 
M1 
 
M1 
 
A1 

  [4] 

 

 

 

 

 

 

 

 

 

 

 

 

M1 for dealing with cosec 

 
 
M1 for a correct order of operations 

 

 

 

  
 

M1 for expansion 
 
M1 for division by cos

2

 
 
M1 for use of correct identity 

 

  
M1 for expansion and use of identity 
 
M1 for division by cos

2 

 
M1 for use of correct identity  
M1 for expansion and use of identity 
 
M1 for division by cos

2 

 
M1 for use of correct identity 

 

 (ii) ( )( )4 tan 3 3tan 1 0y y− + =  

  

3

tan

4

y = , 36.9y =

o

 

  

1

tan

3

y = − , 161.6y =

o

 

 
M1 

 

A1  
A1 

  [3] 

 
M1 for attempt to solve quadratic 
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10 (i) (sec
2

 x – 1) – 2sec x + 1 = 0  

  sec x (sec x – 2) = 0  

  
cos x = 0.5,

  
x = 60°, 300°

 

 

  Alt scheme: 

  01

cos

2

cos

sin

2

2

=+−

xx

x

 

  
sin

2

 x – 2 cos x + cos 
2

 x = 0,  

  cos x = 0.5, x = 60°, 300° 

M1 

M1 

A1, A1 

[4]

M1 for use of correct identity 

M1 for solution of quadratic in sec or cos 

A1 for one correct solution 

 

 

 

M1 for dealing with tan and sec correctly and 

for use of correct identity 

M1 for solution to obtain cos x 

 (ii)  ( )

5

1

3tan,

5

1

3tan
2

±== yy  

  ( ) ( ) )

6

5

3cos,

6

1

3sinor( ±=±= yy  

  
3y = 0.42,  2.72, etc. 

  
y = 0.140,  0.907,  1.19,  1.95  

 
M1 

 

  
M1 

A1, A1 

 [4]

 
M1 for correctly obtaining in terms of 1 trig 

ratio and square rooting 

  
M1 for dealing with ‘3’ correctly 

A1 for first A1 for others 

 (iii) 

5

2

4

π

sin =⎟

⎠

⎞
⎜

⎝

⎛
+z  

  

695.6,730.2,4115.0

4

π

=+z

 

  
z = 1.94,     5.91 

 
M1 

 

 
DM1 

 
A1,A1 

 [4]

 
M1 for dealing with ‘2’ and cosec correctly  
DM1 for dealing with 

4

π

 correctly 

11 EITHER 

 (i) 
xx

ee

x

y
−

−= 35

d

d

 

  When 

 

2

d

d

,

5

3

n1 −==

x

y

x

     

 

  When ,

5

3

n1=x y = 8 

  Tangent: ⎟

⎠

⎞
⎜

⎝

⎛
−−=−

5

3

n128 xy  

  When ( )49.3

5

3

n14,0 +== xy  

  
B1  
B1  
B1 

 

 
M1 

 
 

A1 

 [5]

  
B1 For correct derivative   
B1 for grad = –2 from correct working  
B1 for  y = 8 

 
 
Equation of a tangent using their gradient and 

their 8 

 (ii) 12d35

0

=+

−

∫ xee

x

a

x

 

  [ ] 1235 =−

−

a

o

xx

ee  

  12235 =−−

−aa

ee  

  03145
2

=−−

aa

ee  

 
B1 

  
M1 

 
A1 

  

[3]

 
B1 for correct integration 

  
M1 for correct use of limits 

 
Answer given so need to see some 

manipulation 

 (iii) ( ) 03e()1e5 =−+

aa

  
  ln3a = , 1.1 or 1.10 

 

M1 

M1 

A1 

 [3]

 

M1 for recognising and dealing with quadratic 

M1 for correct method of solution to obtain a 
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6 (i) 

θθ

θ

22

2

cos

7

cos

sin

215 =+  

  15 + 2tan
2

 θ = 7 sec
2

 θ 

 

  15 + 2tan
2

 θ = 7(1 + tan
2

 θ) 

  leading to 

5

8

tan
2

=θ  

  or   

  15cos
2

 θ + 2sin
2

 θ = 7(cos
2

 θ + sin
2

 θ) 

  8cos
2

 θ = 5sin
2

 θ 

  leading to 

5

8

tan
2

=θ  

 
M1  
M1 

 
M1 

 
A1 

 

 
[M1] 

[M1] 

 
[M1] 

[A1] 

 
M1 for dividing by cos

2

 θ 

M1 for θ

θ

2

2

sec

cos

1

=  

M1 for sec
2

 θ = 1 + tan
2

 θ 

 
A1 for rearrangement to get required 

result 

 

M1 for use of identity 

M1 for simplification 

M1 for use of 

θ

θ

θ

cos

sin

tan =  

 (ii) 

5

8

tan ±=θ  

  leading to θ = 0.902, 2.24 

  (also, sin θ = ± ,

13

8

 cos θ = ±

13

5

) 

 
M1 

 
A1, A1 

 

[M1] 

[7] 

 
M1 for attempt to solve 

 

 

 
M1 for attempt to solve 

7 (i) BxA

x

y

+=  

 

x 1 3 6 10 14 

y/x 2.5 1.5 0 –2 –4 

 

   

 

 (ii) Grad = B = –0.5 

  Intercept = A = 3 

 
B1 

 

 

M1 

 

 

 

 

A2, 1, 0 

 

 

 

 

 
M1, A1 

M1, A1 

[8] 

 

 

 

 

M1 for attempt to calculate points and 

plot 

 

  
–1 each error 

 

 

 

 

 
M1 for grad = B 

M1 for intercept = A 

8 (a) 2lg x – lg(5x + 60) = lg10 

  10

605

2

=

+x

x

 

  leading to x
2

 – 50x – 600 = 0 

  x = 60 

B1 

B1 

M1 

 
DM1 

A1 

B1 for lg 10 

B1 for dealing with ‘power’ 

M1 for dealing with division 
 
DM1 for attempt to solve quadratic 

 (b) log
5
 y = 

y
5

5

log

5log4

 

  (log
5
 y)

2

 = 4 

  log
5
 y = ±2  

  y = 25, 

25

1

 

 
M1  
M1 

 

 
A1,A1 

[9] 

 

M1 for change of base  
M1 for valid attempt to solve 
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1 (i) 
2

3

)57(

21

2

−x    (+ c) 

 

 
B1  

B1, B1 

B1 for multiplication by 

3

2

, or division by 

2

3

 

B1 for 
2

3

)57( −x , B1 for 

1

7

 

 (ii) 
⎟

⎟

⎠

⎞

⎜

⎜

⎝

⎛

−
2

3

2

3

916

21

2

    (  = )2764(

21

2

− )   

  = 

21

74

 or awrt 3.52 or 

21

11

3  

 
M1 

  
A1 

[5]

 
M1 for correct use of limits, must have 

attempted integration, must be using their 

2

12

)57(

+

−

n

x  from (i) 

2 4u
2

 – 5u + 1 = 0 

 (4u – 1) (u – 1) = 0 

 

 or  (4.2
x

 – 1)(2
x

 – 1) = 0 

 2
x

 = 

4

1

,   2
x

 = 1 

 leading to   x = –2, 0 

 

 Alternate scheme for one correct factor: 

 2
x

 = 

4

1

, leading to x = –2  

 2
x

 = 1, leading to x = 0 

B1, M1 

 

 

DM1 

 
A1 

 
A1 

 

  
[A1] 

 
[A1] 

[5]

B1 for 2
2x + 2 

= 4u
2

 or 4 × 2
2x

 or 2
2

 × 2
2x

 or 2
2

u
2

 

M1 for attempt to obtain a 3 term quadratic 

equation in terms of either or, equated to zero. 

DM1 for solution of quadratic equation 

 
A1 for both 

 

A1 for both 

3 

A

A

A

A

cos1

sin

sin

cos

+

+  

 = 

)cos1(sin

sincoscos
22

AA

AAA

+

++

 

 = 

)cos1(sin

)cos1(

AA

A

+

+

 

 = 

Asin

1

  = cosecA 

 

 Alternate solution:  

 

 

)cos1)(cos1(

)cos1(sin

cot

AA

AA

A

−+

−

+  

 = 

)sin

)cos1(sin

cot
2

A

AA

A

−

+  

 = 

A

A

A

sin

cos1

cot

−

+  

 = 

A

AA

sin

1

cotcot +− leading to cosecA 

 
B1 

 

 
M1 

 

 
M1 

 

 
A1 

 

 

  
[M1]  
[M1]  
[M1] 

 

 
[A1] 

[4]

B1 for 

A

A

A

sin

cos

cot =  

 
M1 for obtaining as a single fraction 

 

 
M1 for use of cos

2

 A + sin
2

 A = 1 

 
 
A1 for correct simplification – answer given. 

 

 

  
M1 for multiplying by (1 – cos A)  
M1 for use of cos

2

 A + sin
2

 A = 1 anywhere  
M1 for cancelling sin A 

 

 
A1 for subtraction and simplification 
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