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1 Gradient –2 B1 

 y intercept 15 B1 

 152
3

2

+−= x

x

y

 M1 

 
25

152 xxy +−=  A1√ [4] 

 

 

2 (i) 40320 B1 

 

 (ii) 

( )12345

45678

××××

××××

 or 

!3!5

!8

×

 M1 

  56 A1 

 

 (iii) uses 5, 4 and 3 only M1 

  60  A1 [5] 

 

 

3 (i) f(1) = 0 M1 

  b = 5 – a only A1 

 

 (ii) Finds f(2) and f(3) M1 

  substitute b = 5 – a or  a = 5 – b M1 

  2a – 22 or a – 11 (–2b – 12 or –b – 6) A1 

  both correct  A1 [6] 

 

 

4 (a) p
2

 + (2p)
2

 = 1 or cot x = 2 B1 

  

5

1

=p  or 5 cosec cot1 cosec
22

=⇒+= xxx  B1 

  5 cosec =x  or 

5

1

=p  B1√ 

 

 (b) cot
2

 x – tan
2

 x oe B1 

  cosec
2

 x – 1 – (sec
2

 x – 1) or other relevant use of Pythagoras M1 

  Correctly reaches conclusion 

xx

22

cos

1

sin

1

−  A1 [6] 

 

 

5 
2

1

322

−

+ xx  B1+B1 

 
2

3

162

−

− x  B1+B1 

 Equate to 0 and solve M1 

 4=x  A1 

 144=y  A1 [7] 
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9  (i) 

)1( 234

6789

×××

×××

 M1 

   126 A1 

 

  (ii) 

)1( 2

34

×

×

 B1 

   23

)1( 2

34

××
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

×

×
 M1 

   36 A1 

 

  (iii) adds number of arrangements of  2,1,1 and 1,2,1 and 1,1,2 only M1 

   multiplies for each selection M1 

   (36) + 4 × 3 × 2 + 4 × 3 (× 1) A1√ 

   72 A1 

     9 

 

 

10  Eliminate y (or x) M1 

  x
2

 + 12x + 32 = 0 (or y
2

 – 48y + 560 = 0) A1 

  solve 3-term quadratic M1 

  x = –4 and x = –8 (or y = 20 and y = 28) A1 

  (–4, 20) and (–8, 28) A1√ 

  M (–6, 24) M1 

  Grad AB = –2 B1 

  Uses grad perpendicular = 

AB
m

1−

 and coordinates of a point M1 

  27

2

1

+= xy  or )6(

2

1

24 +=− xy  or 0542 =+− yx  A1 

     9 

 

 

11 (a) (i) tan x = 1.5 B1 

   56.3 B1 

   236.3 B1√ 

 

  (ii) uses sin
2

 y = 1 – cos
2

 y M1 

   2cos
2

 y + 3cos y – 2 = 0 A1 

   solve 3-term quadratic M1 

   60 A1 

   300 A1√ 

 

 

 (b) 1.12  B1 

  0.06 or 0.0599 B1 

  0.51 or 0.511 B1 

     11 
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1 

 

( )

( )

4 3 2
8 3 2

4 3 2 4 3 2

32 12 2 24 2 18

16 18

50 36 2

2

−
−

+ −

− − +

−

−

−

 

 

 a = –25, b = 18 

 

 

M1 

 

 

DM1 

 

 

 

 

 

A1 

 [3] 

 

 

 

M1 for attempt to rationalise  

 

 

DM1 for attempt to expand out and 

simplify 

 

 

 

 

Allow A1 at this stage 

2 (i) 
10

5
252C =  

 

 (ii) 4 women, 1 man: 6 

  3 women, 2 men: 
4 6

3 2
C C×  

    = 60 

  Total = 66 

 

B1 

 [1] 

 
M1 

B1 

B1 

A1 

 [4] 

 

 

  
M1 for a plan 

B1 for 6 

B1 for 60 

A1 for total 

Allow marks for other valid methods  

3 (i)    

( )( )

2

2 2

4 16 0

4 5 144 0

x kx

y ky k

+ + =

− + + =

 

M1 M1 for attempt to get a quadratic in 

terms of one variable 

  16   256,   ,4
22

±=== kkacb  DM1, A1 

 

  [3] 

DM1 for use of b
2

 – 4ac 

A1 for both 

   

 (ii) using 

2

b

x

a

= − , or equivalent 

  When k = –16, (2, –10) 

  When k = 16, (–2, 10) 

 

  
B1 

B1 

[2] 

 

  
B1 for each pair 

Allow B1 for x values only 

   

4 (i) gradient = 2, equation of line of  

 form Y = mX + c, where c = 0.6 

 e 0.6
y

∴ =   

 

 

 (ii)  

2

2

e 2 0.6

ln(2 0.6)

y

x

y x

= +

∴ = +

 

M1 

 

A1 

[2] 

  
A1 

  
M1 

A1 

[3] 

 

M1 for attempt to get equation of 

straight line  

 

 

  
A1 for correct form (allow if seen in 

(i))  
M1 for attempt to take ln 
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1 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

=
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

=

03

33

11

12

2

2

A  

 (A²)
–1

 = 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ −

33

30

9

1

 

 

 

 

 

or A
–1

 first B1 B1 

 followed by squaring B1√B1√ 

 

B2,1 

 

B1√,B1√ 

 [4]

 

 

 

 

 

One off for each error. 

 

B1√ for 1÷9. B1√ for rest. 

√ from his attempt at A². 

If 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

11

14

 used, could get last 2 

marks. 

2 9 CDs →4 Beatles, 3 Abba, 2 Rolling 

 

(i) 
8
C

3
 = (8×7×6)÷(3×2×1)  =  56 

 

 (ii) 2B 2A 
4
C

2
×

3
C

2
 = 18 

 2B 2R 
4
C

2
×1 = 6 

 2A 2R 
3
C

2
×1 = 3 

 → Total of 27 

 

 

M1 A1 

 [2]

 

M1 

M1 

A1 [3]

 

 

2 if correct without working   

9
C

3 
 M0.  4×

8
C

3
 gets M1 A0 

 

One correct product with 
n
C

r
s 

3 products added – even if 
n
P

r
 

CAO 

3 θθ
2

sin1cos −=   = 

3

2

 

cs

s

−

 = 

3

1

3

2

3

1

−

 = 

12

1

−

 

× top and bottom by )12( +  

 

→ 1 + 2  

 

M1 A1 

 

 

M1 

 

 

M1 

 

A1 [5]

 

Use of s² + c² = 1 to obtain cos as a 

surd – or correctly from 90
o

 triangle. 

 

Correct algebra – getting rid of √3 

 

 

Correct technique used to 

rationalise the denominator. 

 

This form ok.  No need for a =, b = . 

(decimals get no credit) 

4 OA  = 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

1

3

, OB  = 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

2

1

, AB  = 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

3

4

 

AC  = 
5

3

AB  = 
⎟

⎟

⎠

⎞

⎜

⎜

⎝

⎛

5

9

5

12

 

OC  =OA + AC =
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

1

3

+
⎟

⎟

⎠

⎞

⎜

⎜

⎝

⎛

5

9

5

12

=
⎟

⎟

⎠

⎞

⎜

⎜

⎝

⎛−

5

4

5

3

OC = ( )
25

16

25

9
+  = 1 

 

 

M1 

 

 

A1 

 

 

M1 A1 

 

 

M1 A1 

 [6]

Use of b – a or a – b – not for a + b 

 

 

CAO – not for negative of this.   

Could be implied by correct OC . 

Any correct method ok.  CAO 

 

Correct method on his OC.  

Answer was given. 
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6 (i)

   (ii)

  (iii)

[7]

x
2

 – 8x + 12 = 0              Factorise or formula !Critical values x = 2, 6

x
2

 – 8x + 12 > 0   ! ! "2: !xx  !  ! "6: "xx

x
2

 – 8x = 0        !  Must be an attempt to find 2 solutions

x
2

 – 8x < 0   ! ! "80: !! xx

Solution set of │x
2

 – 8x + 6│< 6 is combination of (i) and (ii)

! "20: !! xx ! "86: !! xx

M1 A1

A1

M1

A1

B1 B1

(one for

each

range)

 7 (i)

   (ii)

  (iii)

  (iv)

   (v)

[8]

6! = 720

M … !  5! = 120

4!           48

6!/4! 2! = 15        Accept 6C4 or 6C2 = 15

5!/3! 2! = 10        (or, answer to (iv) less ways M can be omitted)

(Listing – ignoring repeats ! 8 [M1] !  10 [A1])

B1

M1 A1

M1 A1

B1

M1 A1

 8 (i)

   (ii)

[8]

Collect sin x and cos x !  sin x = 5 cos x

Divide by cos x !  tan x = 5 (accept 
1

/5 – for M only)

x = 78.7
o

      or      (258.7
o

) i.e. 1
st

 solution + 180
o

Replace cos
2

 y by 1 – sin
2

 y

3sin
2

 y + 4sin y - 4 = 0

                   Factorise (or formula) (3 term quadratic) ! sin y = 
2

/3 (or -2)

y = 0.730 (accept 0.73 or better) or (2.41) i.e. ! (or 

7

22

) less 1
st

 solution

M1

M1

A1 A1√

B1

M1

A1 A1√

 9 (i)

   (ii)

[8]

# ! )12(
2

tt dt = 6t
2

 – 
1

/3t
3

From t = 0 to t = 6 distance = #

6

0

= 144

Max. speed = 36 !  from t = 6 to t = 12 distance = 36 x 6 (= 216)

During deceleration distance = (0
2

 – 36
2

) !  2(- 4) = 162

Area of !  is fine for M mark but value of t must be from constant

acceleration not 12 – 2t = "4

Total distance = 144 + 216 + 162 = 522

   v

                                                           t

M1 A1

A1

B1

M1

A1

B2, 1, 0


