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1. 1ln 5 ln120x+ =  ( any consistent base of log may be used) M1 
 ( 1) ln 5 ln120x + =   

 
ln120

1
ln 5

x + =  M1 

 
ln120

1 1.97
ln 5

x = − =  A1 A1 

  (4) 
  [4] 
   

2. (a) (i) 2d
3

d

x
t

t
=  B1 

   

 (ii) 
d

1 10
d

y
t

t
= − +  B1 

  (2) 

. (b) 
d
dt

2d
dt

d 10 1

d 3

y

x

y t

x t

−= =  M1 A1ft 

  (2) 
  [4] 
   

3. 1 2x y= −  M1 

 2 22(1 2 ) (1 2 ) 36y y y y− + − − =  M1 

 2 2 22(1 4 4 ) 2 36y y y y y− + + − − =   

 25 7 34 0y y− − =  A1 

 ( 2)(5 17) 0y y+ − =  M1 
 2 and =5y x= −  (award for both x or both y values) A1 

 17
5 and 5.8y x= = −  (award for remaining two values) A1 

  (6) 
  [6] 
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4. (a) ( )2
2

d 1 d

d d
x

x x x
−  = 

 
 M1 

 3
3

2
2x

x
− −= − =  A1 

  (2) 

 (b) 
2 3

d 1 2
2

d (2 1) (2 1)x x x

   −=   + +   
 M1 A1 

 3

4

(2 1)x

 −= + 
  

  (2) 

 (c) ( ) 12
2

d 1 d
  1 cos   attempt to use quotient rule

d sin d
or x or

x x x

−  − 
 

 M1  

 
 

   Attempt to use chain rule for sin2x or cos2x M1 

 3

2cos

sin

x

x

−=   or  –
2 2

2sin cos

(1 cos )

x x

x−
 oe A1 

  (3) 
  [7] 
   

5. (a) 2 27 10 7 2x x x x− + = − + −  M1 
 22 14 12 0x x− + =   
 2 7 6 0x x− + =   
 (x – 6)(x – 1) = 0 M1 
 x = 6, x = 1 A1 
 y = 36 – 42 + 10 = 4, y = 1 – 7 + 10 = 4 A1 
  (4) 

 (b) 
6 62 2

1 1
( 7 2)d ( 7 10)dx x x x x x− + − − − +∫ ∫  M1 

 
6 2

1
( 2 14 12)dx x x= − + −∫   

 
6 6 63 3 2 3 2

2

1 1 1

2 7 7
7 12   2 10

3 3 2 3 2

x x x x x
x x or x x

     − −= + − + − − − +     
     

 A1 

 
= (–144 + 252 – 72)–( 2

3− + 7 – 12) or 

 7 71 1
3 2 3 2( 72 126 12) ( 2) [(72 126 60) ( 10)]− + − − − + − − − + − − +  

M1 

 (= 36 + 2
35  or 5 5

6 640 ( )− − )  

 2
341=  A1 

  (4) 
  [8] 
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6. (a) (i) 
2 2

2
r

−=  oe B1 

 (
2 2

1 1 2
2

= − = − )  

 (ii) 3

2 2
( 2 2)

2
t

−= −  M1 

 
6 4 2

2

−=  or 
(2 2 2)( 2 2)

2

− −
 A1 

 6 2 8
3 2 4

2

−= = −  M1 A1 

  (5) 
   
 (b) (i) 1 2 0.41r = − ≈ −  since |r| < 1, series is convergent  * B1 

 (ii) 
2 2

1
1 (1 2) 2

S∞ = = =
− −

 M1 A1 

  (3) 
  [8] 
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7.   
 (a) (i) y = 3 B1 
  (ii) x = 1 B1 
  (2) 

 (b) (i) ( )4
3 ,  0  or 4

3  , 0x y= =  B1 

  (ii) (0, 4) or  0 , 4x y= =  B1 
  (2) 
  (in (a) and (b) award B0 B1 for correct answers in wrong order)  
 (c)  

 

 

B1 
two branches 
in correct 
quadrants 
 
B1 
Asymptotes 
(with either 
branch shown) 
 
B1 
(0, 4) and 

( )4
3 ,  0 shown 

   
  (3) 

 (d) 
1

3 3 (2 3)
1

x
x

− = − −
−

 M1 

 = 6 – 2x    
 So l has equation y = 6 – 2x A1 
  (2) 
   
  [9] 
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8.   

 (a) 
2

d 25
4

d ( 2)

y

x x
= −

−
 M1 A1 

 At TP, 
2

25
4 0

( 2)x
− =

−
 M1 

 
5

2
2x

± =
−

  

 5 1 1
2 2 22  or 4x = ± = −  M1 A1 

 1 1
2 2

25 25
2 8 4, 18 8 36

2 2
y y= − + + = − = + + =

−
 A1 

 Stationary points 1 1
2 2( ,  4) and (4 ,  36)− −   

  (6) 

 (b) 
2

2 3

d 50

d ( 2)

y

x x
=

−
 M1 

 At 
2

1
2 2 31

2

d 50
( , 4), 0, maximum

d ( 2 )

y

x
− − = <

−
 M1 (either 

 point) 

 
2

1
2 2 31

2

d 50
(4 ,36), 0, minimum

d (2 )

y

x
= >  A1 (both 

 points) 

  or consider gradient either side of each point. (3) 
  [9] 
   

9. (a) v = 2t + c  M1 
 t = 0, v = 6 so c = 6 and v = 2t + 6 A1 
  (2) 
 (b) s = t2 + 6t + k M1 
 t = 0, s = 0 so k = 0 and s = t2 + 6t  * A1 
  (2) 
 (c) v = 3t2 + d M1 
 t = 0, v = 0 so d = 0 and v = 3t2 A1 
  (2) 
 (d) s = t3 + h M1 
 t = 0, s = 0 so h = 0 and s = t3  A1 
  (2) 
 (e) |(53) – (52 + 6 × 5)| = 70 M1A1ft 
  (2) 
 (f) t2 + 6t = t3 M1 
 t3 – t2 – 6t  = 0  
 t(t – 3)(t + 2) = 0 M1 
 t = 3 (as t > 0) A1 
  (3) 
   
  [13] 
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10. (a) (i) 6 6 (3 5 )BC = + − +i j i j
uuur

 B1 

 (ii) BC
uuur

1
33 AD= + =i j

uuur
 M1 

 So BC is parallel to AD, and ABCD is a trapezium.  * A1 
  (3) 
 (b) (i) 9 3 (3 5 ) 6 2BD = + − + = −i j i j i j

uuur
 M1 

 36 4 40 2 10BD = + = =
uuur

 M1 A1 

   

 (ii) unit vector is 
1

(6 2 )
2 10

−i j or 
1

(6 2 )
2 10

− −i j  B1ft 

  (4) 

 (c) 1
3

2
  

3

AB AD
AF AB BD or

+= +
uuur uuur

uuur uuur uuur
 M1  

 1
3

2(3 5 ) (9 3 )
(3 5 ) (6 2 )  

3
or

+ + += + + − i j i j
i j i j  A1 

 1
35 4= +i j   

  (2) 
 (d) (i) 3 5EC = +i j

uuur
 B1 

 EF EA AF BC AF= + = − +
uuur uuur uuur uuur uuur

  

 1 1
3 33 5 4 2 3= − − + + = +i j i j i j  M1 A1 

 = 2
3 (3 5 )+i j  M1 

  2
3EF EC=

uuur uuur
, so F lies on EC  * A1 

   
 (ii) EF : FC = 2 : 1 B1 
  (6) 
  [15] 
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11. (a) (i) AC2 = 102 + 102 = 200, AC = 10 2  M1 A1 
   
 (ii) EG2= 42 +  42 = 32,  EG = 4 2  M1 A1 
   
 (iii) AP = ½ (10 2  – 4 2 ) = 3 2  M1 A1 ft 
  (6) 
 (b) 2 2 212 (3 2) 144 18 162AE = + = + =  M1 
 AE = 12.7 cm (3sf) A1 
  (2) 

 (c) 
12

tan 70 5
3 2

EAP EAP= ⇒ ∠ = ⋅ o  M1 A1 

  (2) 
 (d) (i) PQ = 1

2 (10 4)−  = 3 B1 
 (ii) AQ = 3 B1 
  (2) 

 (e) 
3

cos 76.4
162

EAB EAB= ⇒ ∠ = o  M1 A1 

  (2) 
 (f) Angle required is PQE B1 

 
12

tan 76.0
3

BQE BQE= ⇒ = o  M1 A1 

  (3) 
  [17] 
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