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  Question Scheme          Marks
   number

1. (a) ( )5,3
2

82,
2

51
2

,
2

2121 =�
�

�
�
�

� ++=�
�

�
�
�

� ++ yyxx   M1 A1 (2)

(b) Gradient = 
15
28

12

12

−
−=

−
−

xx
yy   M1 A1

)1(2 −=− xmy
2
1

2
3 += xy   M1 A1 (4)

Allow 
2

13 += xy   or  )13(
2
1 += xy 6

2. (a) √8 = √4√2 = 2√2 (seen or implied)   B1

(3 – √8)(3 – √8) = 9 – 6√8 + 8 = 17 – 12√2   M1 A1 (3)

(b) 2
4
1

2
1

816
84,

84
84

84
1 √+=

−
√+=

√+
√+×

√−
  M1, M1 A1 (3)

Allow )22(
4
1 √+  or equiv. (in terms of √2) 6

3. (a) 300)20(22 <++ xx (Using x – 20 is A0)   M1 A1 (2)

(b) 4800)20( >+xx (Using x – 20 is A0)   M1 A1 (2)

(c)  65    (i.e. Allow wrong inequality sign or x = 65).   B1ft

Solving 3 term quadratic, (x + 80)(x – 60) = 0       x = …   M1

x > 60 (x < –80 may be included here, but there must be no other   A1

            wrong solution to the quadratic inequality such as x > –80)

60 < x < 65   A1 (4)
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   number

4. (a)         C C : “U” shape   B1

C : Position   B1

      l : Straight line through origin with negative gradient   B1 (3)

        l

(b) (2, 0),   (–2, 0),   (0, – 4) 2 of these correct:   B1

All 3 correct:   B1 (2)

(c) xx 342 −=−   

...0)1)(4(0432 ==−+=−+ xxxxx   M1

x = – 4 x = 1     A1

y = 12 y = –3 M: Attempt one y value   M1 A1 (4)

9

5. (a)
3
8tan =x (or exact equivalent, or 3 s.f. or better)   B1 (1)

(b)
3
8tan =x x = 69.4° (α), x = 249.4° (180 + α)   M1 A1, A1ft (3)

(c) 0cos8)cos1(3 2 =−− yy 03cos8cos3 2 =−+ yy   M1 A1

...cos0)3)(cos1cos3( ==+− yyy ,
1
3    (or  –3)   M1 A1

y = 70.5° (β), x = 289.5° (360 –β)   A1 A1ft (6)
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6. (a) )96( 24 +− xx   M1 
31324 96)96( −− +−=÷+− xxxxxx (*)   A1 (2)

(b) 42 2761)(f −− −+=′ xxx First A1: 2 terms correct (unsimplified)   M1 A1 A1 (3)

Second A1: all 3 correct (simplified)

(c) When ( ) ( )42
3

27

3

61)(f,3 −+=′±= xx   M1

�
�

�
�
�

� −+=
9
27

3
61 = 0,    ∴Stationary   A1 (2)

(d) 53 10812)(f −− +−=′′ xxx        M: Attempt to diff. )(f x′ , not )(f )g( xx ′ .   M1

( ) �
�

�
�
�

�==+−≈+−=′′
3

8619.4928.6309.2
)3(

108
)3(

12)3(f 
53

  A1

> 0, ∴Minimum  (not dependent on a numerical version of )(f x′′ )  A1ft (3)

10

7. (a) 1...)( −+++= nararaS “S =” not required.         Addition required.   B1
narararrS +++= ...)( 2 “rS =” not required         (M: Multiply by r)   M1

      )1()1( nrarS −=−   
r
raS

n

−
−=

1
)1(      (M: Subtract and factorise each side) (*)   M1 A1 (4)

(b) r = 0.9   B1

8.87
9.01

)9.01(10 20

20 =
−
−=S   M1 A1 (3)

(c) Sum to infinity 100
9.01

10
1

=
−

=
−

=
r

a  (ft only for 1<r )   M1 A1ft (2)

(d) 10
11

=
−

=
− r

r
r

a    (Put a = r in the formula from (c), and equate to 10)   M1

11
10...,)1(10 =−= rrr  (or exact equivalent)    M1, A1 (3)
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8. (a) 15143
d
d 2 +−= xx

x
y   M1 A1 (2)

(b) 015143 2 =+− xx   M1

3...,0)3)(53( ==−− xxx  (A1 requires correct quadratic factors).   M1, A1

       y = 12 (Following from x = 3)           A1 (4)

(c) P: x = 1 y = 12   B1

Same y-coord. as Q (or “zero gradient”), so PQ is parallel to the x-axis   B1 (2)

(d) ( ) xxxxxxxx 3
2

15
3

7
4

d3157
234

23 ++−=++−�   M1 A1 A1

(First A1: 3 terms correct,  Second A1: all correct)

�
�

�
�
�

� ++−−�
�

�
�
�

� ++−=�
�

	


�

�
++− 3

2
15

3
7

4
19

2
13563

4
813

2
15

3
7

4

3

1

234

xxxx   M1

 24
12
58

4
333 −�

�

�
�
�

� −  =  25
1
3  – (2 × 12) =   1

1
3     (or equiv. or 3 s.f or better)   M1 A1 (6)
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