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1 (i) 
2

1

32

)1(3

2

1 −

+ xx  

 

 

 

 (ii) 2x cos2x – 2x
2

 sin2x 

B1,B1 

 

 
 

[2] 

 

M1 

A2,1,0 

[3]

B1 for 
2

1

3

)1(

2

1 −

+ x  

B1 for  × 3x
2

 

  
M1 for attempt to differentiate a product 

–1 each error 

2 (i) 1 + 18x + 135x
2

… 

 

 

 (ii) (1 × –5) + (18 × –3) + (135 × 1)  

    = 76 

B1,B1 

[2] 

 

M1,A1ft 

A1 

[3]

B2, 1, 0   –1 for each error 

 

 

M1 for a correct method using their (i) 

A1ft on their 3 terms unsimplified 

3 (k – 2)
2

 – 4(2k – 4) 

 k
2

 – 12k + 20 = 0 

 

 critical values 2 and 10 

 k Y 2 and k [ 10 

M1 

A1 

M1 

A1 

A1 

[5]

M1 for use of discriminant 

for 3 term quadratic in k 

M1 for attempt to solve quadratic 

A1 for critical values 

A1 for range 

4 (i), (ii) and (iii)  

 

 

 

 

 

 (b) (i) {9,10,11,12,13,14} 

  (ii) {5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,

   20} 

  (iii) x or { } 

B1 

B1 

B1 

[3] 

 

 

B1 

B1 

 

B1 

[3]

B1 for each correct Venn diagram 

 

 

 

 

 

Or equivalent 

Or equivalent 

5 3x
3

 + 17x
2

 + 18x – 8 = 0 

 f(–2) = 0   (or other roots) 

 (x + 2)(3x
2

 + 11x – 4)(= 0) 

 (x + 2)(3x – 1)(x + 4)(= 0) 

 

 x = –2, –4, 
3

1  

M1 

M1 

M1 

DM1 

 

B1, A1 

 

[6]

M1 for simplification = 0 

M1 for attempt to find a root 

M1 for attempt to obtain quadratic factor 

DM1 for obtaining linear factors or use of 

quadratic formula 

B1 for first solution  

A1 for the other pair 
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5 Search for first root or factor  M1 

 x = –2 or 

2

1

 or 3 or (x + 2) or (x – 3) or (2x – 1)  A1 

 Attempt to factorise cubic  M1 

 (x + 2)(2x
2

 – 7x + 3) 

 or (x – 3)(2x
2

 + 3x – 2)  A1 

 or (2x – 1)(x
2

 – x – 6) 

 Solve 3 term quadratic  M1 

 x = –2 and 

2

1

 and 3 A1 [6] 

 

 

6 (i) A = xy M1 

  A = 12x – 2x
2

  oe  A1 

 

 (ii) x

x

A

412

d

d

−=   B1√ 

  equate to 0 and solve  M1 

  x = 3  A1√ 

 

 (iii) A = 18  A1 

   Completely correct method and maximum B1√ [7] 

 

 

7 (i) Idea of modulus correct  M1 

  Shape and position completely correct  A1 

  (0, 9) (–3, 0) indicated on graph  A1 

 

 (ii) Straight line with +ve gradient and +ve y intercept, correct position B1 

 

 (iii) 3x + 9 = x + 6 ⇒ x = –1.5  B1 

  Solve –(3x + 9) = (x + 6)  or  (3x + 9)
2

 = (x + 6)
 2

  M1 

   x = –3.75 A1 [7] 

 

 

8 (a) (i) 1 – 21x + 189x
2

 – 945x
3

  B3, 2, 1, 0 

 

  (ii) 2 × (189) and 5 × (–945)  M1 

   –4347  A1√ 

 

 (b) Identifies relevant (x
2

)
3

6

2

⎟

⎠

⎞
⎜

⎝

⎛

x

  B1 

  Multiplies by 84  M1 

   5376 A1 [8] 
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5  (a + x) (1 – 2nx + …) = 3 – 41x + 

bx
2

 

term in x
3

 = nC2 (± 2x)
2

 

 

 

B1 

 

 

Wherever it comes. 

   → a = 3 B1 Co – anywhere 

  1 – 2an = –41 → n = 7 M1 A1 Must use 2 terms. 

  Coeff of x
2

 is 3 × 84 – 1 × 14 M1 Must use sum of 2 products. 

   → 238 A1 

 [6] 

Co. 

6  f(x) = 5 + 3cos4x   

 (i) a = 3, period = ½π B1 B1 Co. allow 90° for period. 

 (ii) max/min x = π/4 or 2π/4 or 3π/4 

 → max of 8 

 → min of 2 

 

B1 

B1 

 

When “8” is used as stationary value. 

When “2” is used as stationary value. 

  (π/4, 2) (2π/4, 8) (3π/4, 2) B2, 1√ 

 [6] 

√ for 5 ± his “a”.  [B0 if degrees here] 

Ignore inclusion of max/min at 0 or π. 

7 (a) 
8 × 8! or 

9

8

 × 9! or 9! – 8! 

 → 322 560 

M1 

 

A1 [2] 

 

 

Must be 
n
C

r – knows what to do.  Ans 

only is ok for 2 marks. 

 (b) 2G, 1B   5C2 × 3C1 = 10 × 3 = 30 

3G, 0B   5C3 = 10 

M1 A1 

B1 

Needs to be a product of nCr’s.  Co. 

Anywhere. 

  total = sum of these = 40 A1 

 [4] 

Co. 

8 (i) y = (3x + 11)/(x – 3)   

  Makes x the subject.   

f 
-1

(x) = (3x + 11)/(x – 3) 

f and f
 -1

 are the same functions. 

M1  

A1 

Good algebra in making x the 

subject. 

  → Graph has y = x as line of   

     symmetry. 

B1 

 [3] 

Co accept any mention of y = x. 

 (ii) g(x) = ½(x – 3) 

g
 -1

(x) = 2x + 3 

→ 2x + 3 = (3x + 11)/(x – 3) 

→ 2x
2

 – 6x – 20 = 0 → x = –2 or 5

 

B1 

 

M1 A1 

 [3] 

 

Anywhere. 

 

Algebra must lead to quadratic. Co. 

 (iii) gf(x) = –2 → f(x) = g 
-1

 (–2) 

→ x = –2 

B1 

 [1] 

However obtained. 
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1 [4] 

 

(i)  dy/dx  =  x 
-3   

               × ( – 1600 ) oe 

 

(ii)  δy  =  

x

y

d

d

δx   =   –  p

1000

1600

  =   – 1.6p 

 

M1 A1 

 

 

M1 A1√ 

 

2 [5] 

 

sin(x/2-1) =1/3        0.34     ( 19.5° )            or  2.8(0)      or    π - 0.34    ( 160.5° ) 

 

Using radians, + 1, ×2    ⇒    2.68  or 7.6(0)    ( both, no other values < 15 ) 

 

                                                  or  15.2~3  ( no other values between 15 and 20 )  

 

 

B1  B1√

 

M1  A1 

 

 A1 

 

3 [5] 

 

(i)       9
x+1

        ⇒     3
2x+2

             

 

(ii)    
3 2

27
x

    ⇒      3
2x

   

 

(iii)  Substitute (i) and (ii) into expression 

 

  Correctly cancel powers involving x                    simplify    ⇒     2 / 3                        

 

 B1 

 

 

 B1 

 

 B1√ 

 

M1  A1 

 

4 [6] 

 

(i) ( )

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

⎟
⎟

⎟

⎟

⎟

⎠

⎞

⎜
⎜

⎜

⎜

⎜

⎝

⎛

800

500

300

486

01210

2107

4128

2.02.03.03.0      or     ( )

⎟
⎟

⎟

⎟

⎟

⎠

⎞

⎜
⎜

⎜

⎜

⎜

⎝

⎛

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

2.0

2.0

3.0

3.0

4024

8121012

61078

800500300  

 

(ii) 1
st

 product    ( )6.26.107.7     or   

⎟
⎟

⎟

⎟

⎟

⎠

⎞

⎜
⎜

⎜

⎜

⎜

⎝

⎛

9000

9000

8700

11600

       or transpose of either 

 

   2
nd

 product     [ 2310+5300 +2080  or  3480 +2610+1800+1800 ]   ⇒   $9690 

  for 9690 with no matrices allow sc 1 

 

 

 

 M1 A1 

 

 

   

 

 

 M1 A1 

 

 

 

 M1 A1 

 

5 [6] 

 

(i)    ( 1 + x )
5

  =  1 + 5x + 10x
2

 + 10x
3

 + 5x
4

 + x
5

 

 

(ii)    (√2)
3

 = 2√2              (√2)
5

 = 4√2                  ( 1 + √2 )
5

 = 41 + 29√2 

(iii)  ( 1 – √2 )
5

  =  41 – 29√2                      ( 1 + √2 )
5

 + ( 1 – √2 )
5

  =  82 

 

B1 

 

B1 B1 B1 

 

B1√ B1√
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7 (i) y = 4x
2

 – 12x + 3 

  y = (2x – 3)
2

 – 6 

   

 

 (ii) ⎟

⎠

⎞
⎜

⎝

⎛
−6,

2

3

 

 

 (iii) f ≥ –6 

B1 

B1 

B1     [3] 

 

 

√B1, 

√B1 [2]  
√B1  [1] 

B1 for 2  (part of linear factor) 

B1 for –3 (part of linear factor) 

B1 for –6 

 

 

Follow through on their a, b and c 

Allow calculus method.  
Follow through on their c 

8  )(e2

d

d
2

c

x

y
x

+−=

−

 

 When 5,0,3

d

d

=∴==
1
cx

x

y

 

 5e2

d

d
2

+−=

− x

x

y

 

 y = e
–2x

 + 5x(+c
2
) 

    When x = 2, y = e
–4

 ∴c
2
 = –10 

 y = e
–2x

 +5x – 10 

B1 

 

M1 

A1 

 

 

B1 

M1 

√A1 [6] 

B1 for –2e
–2x

 

 

M1 for attempt to find c
1 

 

 

 

B1 for –2e
–2x

 

M1 for attempt to find c
2 

√ –2 times their c
1 

9 (i) 2
5

 + 
5

C
1
2

4

(–3x) + 
5

C
2
2

3

(–3x)
2

 

  32 – 240x + 720x
2

 

 

 

 

 (ii) 32a = 64,       a = 2 

  32b – 240a = –192,   

  b = 9 

  –240b + 720a = c 

  c = –720 

B1 

B1 

B1   [3] 

 

 

B1 

M1 

A1 

M1 

A1 [5] 

B1 for 32 or 2
5

 

B1 for –240 

B1 for 720. 

 

 

B1 for a = 2 

M1 for equation in a and b equated to ±192 

A1 for b = 9 

M1 for equation in a and b equated to c 

A1 for c = –720 

10 (a) (i) fg(x) = f ⎟

⎠

⎞
⎜

⎝

⎛

+ 2x

x

 

   = 3 – 

2+x

x

 

 

 (ii) 3 –

2+x

x

= 10 

  leading to x = –1.75 

 

 

 (b) (i) h(x) > 4 

 

  (ii) h
–1

(x) = e
x – 4 

   h
–1

(9) = e
5

     (≈ 148) 

   or 4 + lnx = 9,  

   leading to 
5

ex =  

 

  

(iii) correct graphs 

    

M1 

 

 

A1 [2] 

 

 

DM1 

A1 [2] 

 

 

B1 [1] 

 

M1 

A1 [2] 

 

 

 

B1 

B1 

B1    [3] 

M1 for order 

 

 

 

 

 

DM1 for dealing with fractions sensibly 

 

 

 

 

 

M1 for attempting to obtain inverse function 

 

 

 

 

B1 for each curve 

 

B1 for idea of symmetry 

 


