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1. x or y eliminated completely

Uses the discriminant b
2

-4ac on a

quadratic set to 0

Arrives at k = 0 from 32k = 0

Correct answer k!0.

M1

M1

A1

A1

[4]

Allow as soon as x or y eliminated.

Condone poor algebra – quadratic

must be set to 0 – b
2

-4ac = 0, <0, >0

all ok.

For k and 0.

For k!0.

2. Length = (1 + √ 6)! (√ 2 +√ 3)

Multiplying top and bottom by

"(√ 3 -√ 2)

!√ 3 + √ 18 - √ 2 - √ 12

Reduces √ 18 to 3√ 2 or √ 12 to 2√ 3

!2√ 2 - √ 3

!√ 8 - √ 3

M1

M1

DM1

A1

[4]

Multiply both top and bottom by

"(√ 3 -√ 2).

Allow wherever this comes – not

DM.

Dependent on first M – collects √ 2

and √ 3.

Co.

3. (i) 32 – 80x + 80x
2

(ii) (k + x) !  (i)

Coeff. of x is –80k + 32

Equated with –8!k = ½ or 0.5

B1 x 3

M1

A1√

[5]

Allow 2
5

 for 32 (if whole series is

given, mark the 3 terms).

Must be 2 terms considered.

For solution of k = (-8 - a)! (b)

4. Liner travels 54km or relative speed

of lifeboat is 60km/h.

Correct vel./distance triangle

Use of cosine rule in triangle

V
2

 = 60
2

 + 36
2

 – 2.60.36cos45 or

d
2 

= 90
2

 + 54
2

 – 2.90.54cos45.

V = 42.9 or d = 64.4!V = 42.9

B1

B1

M1

A1

A1

[5]

Anywhere.

Triangle must be correct with 54,

45
o

, 90 or 36, 45
o

, 60 or even 36,

45
o

, 90.

Allow for other angles.

Unsimplified and allow for 135
o

 as

well as 45
o

.

Co.
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8.    y = (ax+3)lnx 

        On x-axis, y = 0 

        ax + 3 = 0 → x is -ve →no soln 

But lnx = 0 → x =1 

 

        dy/dx = alnx + (ax+3).(1/x) 

 

        Use of m1m2 = -1 

        Gradient of tangent = -1 Q (-1/5) 

 

        → a = 2 

 

 

M1 

 

A1 

 

M1 

B1 

M1 

A1 

 

A1 

[7] 

 

 

Needs an attempt at solution. 

 

Ignore other solutions at this stage. 

 

Correct use of "uv" formula. 

For d/dx(lnx), even if M0 given above. 

Could equate m with -1 Q (dy/dx) 

Co. 

 

Co. 

9. (a)  

18

5

2

1

⎟

⎠

⎞
⎜

⎝

⎛
−

x

x  

           18C15 (x)
15

 (1/2x
5

)
3

 

           → 18.17.16(–⅛) ÷ 6 

           → –102 

 

    (b)  (1 + kx)
n 

 

            Coeff of x
2

 = nC2k
2

  

            Coeff of x
3

 = nC3k
3 

 

            Equating and changing to factorials 

            → k = 3/(n–2) 

            or equivalent without factorials 

 

  
B1 

B1  
B1 

[3]
 

 

B1 

B1 

 

M1 

A1 

[4] 

  
For 18C3 or 18C15 

For (±½)
3

 – even if in (1/2x)
3

 

 

Co 

 

 

Co. 

Co. 

 

Needs attempt at nCr 

Co 

 

10. (i)  Area = ∆ – sector 

       BCA = ! – 1.4  or height = 20sin0.7

                 ∆ = ½.20
2

sin(! –1.4)   

                 or ½bh   = 197.1 

                      Sector = ½20
2

0.7 = 140 

                 → Area = 57.1 

 

 

 

     (ii)  DC = 20 x 0.7 (=14) 

           AB = 2 x 20cos0.7 or cos rule 

           BD = AB – 20 = 10.6 

           → Perimeter = 44.6 

 

Could be [5] + [3] if AB used in part (i) 

 

  
M1 

 

M1 

 

M1 

A1 

[4] 

 

 

 M1 

M1 

M1 

A1 

[4]
 

  
Award for either of these. 

 

Correct method for area of ∆ 

 

Use of ½r
2

θ 

Co 

 

 

 

Use of s = rθ 

Correct trig – could gain this in (i) 

 

Co 
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10 

 

(a) 

 

Replace tan
2 

x by sec
2 

x –1 

 

4sec
2 

x + 15sec x – 4 = 0 ⇒  (4sec x –1)(sec x + 4) = 0 

 

(cos x = 4), cos x = – 0.25⇒  x = 104.5° or 255.5°  

 

 

 

B1

M1

A1 A1√

 

    

  

(b) 

 

tan
-1

5 ≈ 1.37 (or 78.7°), or any correct value of tan
−1

(−5) 

 

Any 2 correct values, or the specific value, of tan
−1 

(−5) = 1.77 

(101.3°), 4.91 (281.3°), 8.05 (461.3°) 

 

Add 2 [or 114.6°], divide by 3 [consistent]      y ≈ 3.35 [one answer 

only] 

B1

B1

M1 A1

[8] 

    

 

11 

 

(a) 

 

(i)  32 + 80x + 80x
2

 + 40x
3

 + 10x
4

 + x
5  

All coefficients to be resolved 

B3, 2, 1

 

    

  (ii) x = √3     ⇒      x
3

 = 3√3,     x
5

 = 9√3 

 

32 + 80√3 + 240 + 120√3 + 90 + 9√3 = 362 + 209√3  

B1 B1

B1  

    

 (b) …+ x
4

(– 4/x )
3

…   × 
 7
C
4
 (or 

7
C
3
 ) = 35   =  – 2240   M1 A1 A1 

 [9] 
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1. (i) 

 

 

 (ii) A ∩  B’ ∩  C 

 

 (iii)    (X∪Y)’              X’∪Y’ 

 

 

 

 

B1 [1] 

 

 

 

B1 [1] 

 

 

B1 B1 

 

 [2] 

 

 

 

co 

 

 

 

co 

 

 

co co. 

 

2.  

2

42

−

+

=

x

x

y    dy/dx = 
2

)2(

)42(2)2(

−

+−−

x

xx

 

      If x = 4, dy/dx = −2 

      Perpendicular has m = ½ 

      If x = 4,  y = 6 

      → Eqn     y − 6 = ½(x − 4)   [2y=x+8] 

     

 

 

 

M1 

 

A1 

M1 

B1 

A1 

 [5] 

 

 

Formula must be completely correct 

 

co.  (may be implied) 

Independent of first M mark. 

Anywhere in the question. 

 

 

3.   1823 += yx     0502232
2

=++− yxx    
   →  01610

2

=+− xx  or 0183
2

=−+ yy  M1A1 Complete elimination of x/y for M. 
   →   →  (2, −6)  and (8, 3) DM1 A1 Correct method of solution of quad. 
   
    Vector moves or other  →  P (4, −3) M1A1√ 

[6] 

 

Any valid method. 
 

4.  (i)  
5

)2( u+  = 32 + 80u + 80u
2

 

 

(ii) Replaces u by 2x − 5x
2

 

      –400 from ‘u’ term or +320 from ‘u
2

’ term 

      Also …  +80
22

)52( xx −  

      →  − 400  + 320 = −80 

 
B2,1,0 

 [2] 

M1 

B1 

M1 

A1√ 

 [4] 

 

 
One lost for each error 

 

Recognises and uses the link. 

Co  (may be implied by answer) 

Needs to look at 2 terms for x² 

From his original expansion. 
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 (i) straight line, +ve gradient, – ve intercept B1 

  idea of modulus (V shape on axis) B1 

  meets axes in correct places DB1 

 

 (ii) 6  B1 

  4  B1 [5] 

 

 

5 (i) evidence of 27 or 56 in correct place B1 

  1512 B1 

 

 (ii) 28 x 9 B1 

  complete plan M1 

  504  A1 [5]   
6 (a) uses cos

2  

x = 1 – sin
2

 x or sec
2

 x = 

x

2

cos

1

or sec
2

 x = 1 +

x

x

2

2

cos

sin

 B1 

  
2

1

1

p−

 or 

( )( )pp −+ 11

1

 or 
2

2

1

1

p

p

−

+  B1 

 

 

 (b) express LHS in terms of sine and cosine B1 

  uses common denominator B1 

  uses sin
2

 A + cos
2

 A = 1 in useful way B1 

  correct conclusion B1 [6] 
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1 (a) ''or)( YXYX ∩∪   '  B1 

 

 

 (b) (i) 

    
 

 

 

 

 

 

 

 

    B1 

 

  (ii) 9 B1 

 

  (iii) 11 B1 

     4 

 

 

2 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

=
−

73

64

10

1
1

A  B2,1,0 

 premultiply
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

3

17

 M1 

 x = 5 , y = –3 A1 

     4 

 

 

3  Understands modulus M1 

  Curve from x I 2 to x K 6 A1 

  Cusp A1 

  Position correct  A1 

     4 

 

 

4  (i) 15 or 2
4

 B1 

   240 B1 

 

  (ii) 160 B1 

   ( ) ( )160

4

1

240 ×⎟

⎠

⎞
⎜

⎝

⎛
−+  M1 

   200 A1 

     5 

 

10 4 7 

P E 

9 


