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8 (i)  

   

 

 (ii) ( )1, 9−  

 

 (iii)  

   

 

 

 

B1 

B1 

B1 

B1 

 

B1 

 

 

 

 

 

√B1 

 

B1 

[7] 

 

 

 

B1 for x = – 0.5 

B1 for x = 2.5 

B1 for y = –5 

B1 for shape 

 

 

 

 

 

 

 

√B1 on shape from (i)  

 

B1 for a completely correct sketch 

9 (i) : 2 π

3

OBA

θ

θ

⎛ ⎞
∆ + =

⎜ ⎟
⎝ ⎠

 

 

 (ii) 

3π

9π

5

r= ×  

  r = 15 

 

 (iii) Area = 
2 2

1 3π 1 3π

15 15 sin

2 5 2 5

⎛ ⎞ ⎛ ⎞
× × − × ×

⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 

  =105 

M1 

A1 

  

M1 

A1 

 

 

M1M1 

A1 

[7] 

M1 for using angles in an isosceles 

triangle 

 

M1 for use of s rθ=  

 

 

 

M1 for use of 
2

1

2

r θ or 
1

2

rs  

M1 for use of 
2

1

sin

2

r θ or other correct 

method 

10 (i) 

29 5 24

13 6 7

⎛ ⎞ ⎛ ⎞ ⎛ ⎞

− =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
− − −⎝ ⎠ ⎝ ⎠ ⎝ ⎠

 

  Magnitude = 25, unit vector 

241

725

⎛ ⎞

⎜ ⎟
−⎝ ⎠

 

 

 (ii) 2 3AC AB=

uuur uuur

 

  or 2 2 3AB BC AB+ =

uuur uuur uuur

 leading to  

  

36

10.5

AC

⎛ ⎞

= ⎜ ⎟
−⎝ ⎠

uuur

 

  OC OA AC= +

uuur uuur uuur

  

  or  2 2OB OA OC OB− = −

uuur uuur uuur uuur

 

  leading to 

41

16.5

OC

⎛ ⎞

= ⎜ ⎟
−⎝ ⎠

uuur

 

  (equivalent methods acceptable) 

M1 

 

M1 

A1 

 

M1 

 

 

 

 

M1 

 

A1 

A1 

[7] 

M1 for subtraction 

 

M1 for attempt to find magnitude of their 

vector 

 

M1 for attempt to find AC

uuur

– may be part 

of a larger method 

 

 

 

M1 for attempt to find OC

uuur

 

 

A1 for each  
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1 (i) correct diagram 

 

 (ii) correct diagram 

 

 (iii) correct diagram 

 

B1 

 

B1 

 

B1 [3] 

 

 

2 (2x + 1)
2

 > 8x + 9 

 4x
2

 – 4x – 8 > 0 

 x
2

 – x – 2 > 0 

 (x + 1)(x – 2) > 0 

 Leads to critical values x = –1,2 

 x < –1 and x > 2 

 

M1 

 

DM1 

A1 

√A1 [4] 

 

M1 for simplification to 3 term quadratic 

 

DM1 for factorisation 

A1 for critical values 

Follow through on their critical values. 

 

3 

 LHS = 

AA

AAA

sin)cos1(

cos2cos1sin
22

+

+++

 

 

 

 = 

AA

A

sin)cos1(

cos22

+

+

 

 = 

Asin

2

 leading to 2cos ecA 
 

 

 

M1 

A1 

  
M1 

 

 

A1 [4] 

 

 

M1 for attempt to deal with fractions and attempt to 

obtain numerator 

A1 correct  
M1 for use of sin

2

 A + cos
2

 A = 1 

 

4  Substitution of x = 1      

 leading to a + b + 4 = 0 

 Substitution of 

2

1

−=x  leading to  

 –a +2b – 28 = 0 

  
 Leading to a = –12, b = 8 

   

M1 

  
M1 

 

 

A1 

 

M1 

A1 [5] 

M1 for substitution of x = 1 and equated to 3 

 

M1 for substitution of x = 

2

1

−  and equated to 6 

 
A1 for both correct 

 

M1 for solution 

A1 for both 

 

5 (i) a = 

13

1

 (5i – 12j) 

 

 (ii) q(5i –12j) + pi + j = 19i – 23j 

  5q + p = 19 

  –12q + 1 = –23 

  Leading to q = 2, p = 9 

 

M1, A1  

 [2] 

  
M1 

M1 

A1 [3] 

M1 for a valid attempt to obtain magnitude. 

 

  
M1 for equating like vectors 

M1 for solution of (simultaneous) equations 

A1 for both 

6 (i) 2t 2 – 9t – 5 = 0 
  (2t + 1)(t – 5) = 0 

  

2

1

=t , t = 5 

 

 (ii) 5 0.5,
2

1

−=x  

  x = 0.25, 25 

M1 

DM1 

A1   [3] 

 

 

M1 

A1,A1 

 [3] 

M1 for attempting to form a quadratic in t 

DM1 for attempt to solve a 3 term quadratic 

A1 for both 

 

 

M1 for realising that x
0.5

 is equivalent to t (or valid 

attempt at solution) 
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10 Use product rule 

 2xe
x

 + x
2

e
x

 

 

 Evaluate gradient of tangent at P 

 e + 2e = 3e 

 

 Equation tangent y – e = 3e(x – 1) or y = 3ex – 2e  

 At A, e20 −=⇒= yx or –5.44 

 

 Use m
1
m

2
 = –1, equation normal is ( )1

e3

1

e −−=− xy  

 At B, 1e30
2

+=⇒= xy  or 23.2 

 Area OAB = ee3
3

+  or 63(.0) or 63.1 

M1 

A1 

 

M1 

A1 

 

M1 

A1 

 

 

M1 

 

A1 

A1 

[9] 

11 (i) abAQ −= 3  

  AQOAOX µ+=  

  ( )aba −+ 3µ  

 

M1 
 

M1 
 

A1 

 (ii) baBP −= 2  

  BPOBOX λ+=  

  ( )bab −+ 2λ  

 

M1 
 

M1 
 

A1 

 (iii) Equate vectors and solve 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−=

=−

λµ

λµ

13

21

 

  2.0=µ  

  4.0=λ  

 
M1 

 

A1 

A1 

[9] 

12E (i) Plot with (attempt at) linear scales 

  v             2           4           6           8 

  v
2

p     24.9       45.4      65.9       86.4 

M1 

 

A1 

 (ii) v
2

p = a + bv 

  Valid attempt at gradient 

  b = 10.2 to 10.3 

  a = 4 to 4.5 

B1 

M1 

A1 

B1 

 (iii) Attempt to rearrange to ...+=

v

a

Y  

  pv on y-axis 

 
M1  
A1 

 (iv) Gradient is a 

  y intercept is b 

A1 

A1 

[10] 
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6  m
AB
 = 2 B1 

  Uses m
1
m

2
 = –1 and point A M1 

  AD: )1(

2

1

4 −−=− xy  or x + 2y = 9 or 

2

9

2

1

+−= xy  A1 

  CD: y – 13 = 2(x – 13) or y = 2x – 13 B1 

  Solve equation AD with equation CD M1 

  (7,1) A1 

[6]

7 (a) 

x

x

2

2

tan

1

cot =  B1 

  cosec
2

x = 1 + cot
2

x B1 

  
2

1

1

p

+=  or 
2

2

1

p

p +

 
B1 

 OR  Draw triangle with 1, p and p
2

 + 1 correct B1 

 

 

  cosec x

p

p 1
2

+

=  B1   cosec
2 

x
2

2

1

p

p +

=  B1 

 

 

 
 

 (b) 

θ

θ

cos

1

sec =  B1 

  Multiply out and correct use Pythagoras M1 

  

θ

θ

cos

sin
2

 
A1 

  θθ

θ

θθ

tansin

cos

sinsin

=  A1 

 

[7]

8 (i) ba

5

2

5

3

+=OP   oe M1 A1 

  ⎟

⎠

⎞
⎜

⎝

⎛
+= ba

5

2

5

3

µOX  
A1 

 
 

 (ii) ba λOX +=   or  aba −⎟

⎠

⎞
⎜

⎝

⎛
+=

5

2

5

3

µAX  
B1 

  Equates a components M1 

  

3

5

=µ  A1 

  Equates b components M1 

  

3

2

=λ  A1 

[8]
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11E (i) 
OX = a + µ (b-a)  or  (1 – µ)a + µ b 
 

M1A1 

 (ii) a

5

3

=OS  B1 

 b

5

7

=OT  B1 

 

⎟

⎠

⎞
⎜

⎝

⎛
−+= aba

5

3

5

7

5

3

λOX   or  ba

5

7

5

3

)1( λλOX +−=  

 

M1A1 

 (iii) Equate components or arrange to (α) a = (β) b and put α = β = 0 

Solve simultaneous equations 

M1 

DM1 

 

2

1

=λ  A1 

 

10

7

=µ  A1 

  [10]

11O (i) OP  = 3c B1 

 d

2

3

=OQ  B1 

 cd −==   CDDR  B1 

 cd −=+= 2 DRODOR  M1A1 

   

 (ii) Finds two of PRQRPQ   ,  ,  M1 

 Two of cdcdcd 42  ,

2

1

  ,3

2

3

−=−=−= PRQRPQ  A1+A1 

 Express one vector as multiple of another 

3:1 

 

M1 

A1 

[10]
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11E (i) 
OX = a + µ (b-a)  or  (1 – µ)a + µ b 
 

M1A1 

 (ii) a

5

3

=OS  B1 

 b

5

7

=OT  B1 

 

⎟

⎠

⎞
⎜

⎝

⎛
−+= aba

5

3

5

7

5

3

λOX   or  ba

5

7

5

3

)1( λλOX +−=  

 

M1A1 

 (iii) Equate components or arrange to (α) a = (β) b and put α = β = 0 

Solve simultaneous equations 

M1 

DM1 

 

2

1

=λ  A1 

 

10

7

=µ  A1 

  [10]

11O (i) OP  = 3c B1 

 d

2

3

=OQ  B1 

 cd −==   CDDR  B1 

 cd −=+= 2 DRODOR  M1A1 

   

 (ii) Finds two of PRQRPQ   ,  ,  M1 

 Two of cdcdcd 42  ,

2

1

  ,3

2

3

−=−=−= PRQRPQ  A1+A1 

 Express one vector as multiple of another 

3:1 

 

M1 

A1 

[10]

  


