
Remainder and Factor Theorem, Matrices and Co-ordinate Geometry 
ANSWERS

1)

2)
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10 (i) 20 or 4.47 

 

 (ii) Grad AB = 

2

1

, ⊥  grad = –2 

  ⊥ line! ! y – 4 = –2(x – 1) 
 

 

  (y = –2x + 6)   
 (iii) Coords of C (x, y) and BC!2 = 20 
  (x – 1)

2

 + (y – 4)
2

 = 20    or 

  Coords of C (x, y) and AC!2 = 40 
  (x + 3)

2

 + (y – 2)
2

 = 40 

 

  Need intersection with y = –2x + 6,  

 

 

  leads to 5x
2

 – 10x – 15 = 0  or  

leads to  5y
2

 – 40y – = 0   

 

 giving x = 3, –1  

 and y = 0, 8
 

 

 

 Or, using vector approach: 
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B1 

           [1] 

M1 

 

M1, A1 

 

 

           [3] 

 
 
M1  
A1 

 

DM1 

 

 

 

 

 

DM1 

A1, A1 

           [6] 

 

 

 

B1 

  
M1 

A1, A1  
A1,A1 

 

  
M1 for attempt at a perp gradient  
M1 for attempt at straight line equation, 

must be perpendicular and passing through 

B. 

A1 allow unsimplified 

 
 
M1 for attempt to obtain relationship using 

an appropriate length and the point (1, 4) or 

(–3, 2) 

A1 for a correct equation  
DM1 for attempt to solve with y = –2x + 6 

and obtain a quadratic equation in terms of 

one variable only 

 

  
M1 for attempt to solve quadratic  

A1 for each ‘pair’ 

 

  
May be implied  
M1 for correct approach 

A1 for each element correct  
A1 for each element correct 
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5 (i) Matrix multiplication 

  AB = 
⎟
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  Matrix multiplication 
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  Matrix multiplication 
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6 34123

d

d
2

−+⎟
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= xx

x

y

 

 Uses 
1 2

1mm = −  after differentiation 

 Gradient normal 

2

1

−=  

 Finds equation of normal ( )⎟

⎠

⎞
⎜

⎝
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−−=− 2

2

1

8 xy  or 9

2

1

+−= xy  

 (18, 0)
  

 
 (0, 9)

  

 
 Midpoint (9, 4.5)  

 

 Shows midpoint lies on 4y = x + 9 

 
B1  
M1 

 

A1  
DM1  
B1 
 
B1  
B1√ 

 

M1 

[8] 

 

7 (i) 10sin60 or 10cos30 or 5tan60 or 
22

510 −  

  35  or 8.66 

 
 (ii) 

⎟
⎟
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t

t

66.812

516

 o.e. 

 

 (iii) Equate x component to 0 

  1512 (when t = 3.2) 

 

 (iv) Substitute t into y component 

  39.7 km 

 
M1 
 
A1 

[2] 

 

M1A1 

[2] 

 

M1 

A1 

[2] 

M1 

A1 

[2] 



3)

4) 

5) 
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5 (i) xx 3cos

3

1

9 − (+c) 

 

 

 

 

 (ii) 

π

π
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π
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1

8 += π  

B1, B1, 

B1 

           [3] 

 

 

 

 

 

 

 
M1 

  
A1, A1 

           [3] 

B1 for 9x, B1 for 

3

1

 or cos3x 

B1 for – 

3

1

 cos3x 

Condone omission of + c 

 

 

 

 

 
M1 for correct use of limits in their answer 

to (i)  
A1 for each term 

 

6 2

2

1

82

1

f −++=⎟

⎠

⎞
⎜

⎝

⎛ ba

 

 

 leading to a + 4b – 8 = 0 

 

 f(2) = 2f(–1) 

  
 8a + 16 + 2b – 2 = 2(–a + 4 – b –2) 

 

 leading to 10a + 4b + 10 = 0 or equivalent 

 

2

5

  2, =−=∴ ba  

 
M1 

  
A1  
M1  
A1 

  
DM1 

A1 

          [6] 

M1 for substitution of 

2

1

=x  into f (x) 

 

A1 for correct equation in any form  
M1 for attempt to substitute x = 2 or 

x = –1 into f(x) and use f(2) = ±2f(–1) or 

2f(2) = ±f(–1) 

A1 for a correct equation in any form 

  
DM1 (on both previous M marks) for 

attempt to solve simultaneous equations to 

obtain either a or b 

A1 for both correct 
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 (c) 

 

 

 

 

 

 

 

 

 

       
 

 

 

 

18 – x + x + 14 – x + 3x = 40 

x = 4 

 

 

 

 

 

  
B1 

  
M1 

A1 [3] 

 

 

 

 

 

  
B1 for any two of x, 3x, 18 – x or 14 – x 

in correct place (or implied by correct 

equation) 

6 (a) (i) 

 

 

 

 

 

 

 

  
  (ii) 

Equate f(–3) to zero 

Equate f(2) to 65 

 

– 54 + 9a – 3b + 21 = 0 (9a – 3b = 33) 

or 

16 + 4a + 2b + 21 = 65 (4a + 2b =28) 

 

Solve simultaneous equations 

a = 5, b = 4 

 

Calculate 21

244

1

2

1

f +−+−=⎟

⎠

⎞
⎜
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⎛
−

ba

 

 

20 

M1 

M1 

 

 

 

A1 

 

M1 

A1 [5] 

  
M1  
A1 [2] 

 

 

 

 

 

 

 

 

 

  
Or use long division 

7 Eliminate x or y 

Rearrange to quadratic in x or y 

correctly 

 

x
2

 – 10x + 16 (= 0) 

or 

y
2

 + 8y – 128 (= 0) oe 

 

Solve 3 term quadratic 

 

x = 2, x = 8 

y = 8, y = –16 

 

 

Correct method for at least one 

coordinate of C 

  
C (4, 0) 

M1 

M1 

 

 

 

 

A1 

 

M1 

 

A1 

A1 

 

 

M1 

 

  
A1 [8] 

 

 

 

 

 

 

 

 

 

 

Or one correct coordinate pair 

 

 

e.g. x
c
 = 

3

1

[2 (2) + 1 (8)], 

OC = OA + 

3

1

AB oe 

  

                                             3x 

 

18–x 14–x x 
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8 (a) (i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  (ii) 

X (14, 12) 

 

m
AX
 = 

3

1

 

 

Use m
1
m

2
 = –1 for grad CD from 

grad AX 

 

CD is y – 4 = –3(x – 10) 

or 

y = –3x + 34 

 

AX is y – 6 = 

3

1

(x + 4) 

or 

3y – x = 22 

 

Solve eqn for CD with eqn for AX 

D (8, 10) 

 

Method for area 

100 

B1 

  
B1 

 
 
M1 

 

  
A1√ 

 

 

  
B1√  
M1 

A1 [7]  
M1 

A1 [2] 

 

 

 

 

 

 

 

 

  
√ on grad AX 

 

 

  
√ on grad AX 

9 (a) (i) 

 

  (ii) 

 

 

 

 

  (iii) 

9 

 

a = k cos 2t 

12 cos 2t 

–7.84 

 

 

t = 

12

7π

 or awrt 1.8 

 

3t – 3 cos 2t 

 

Use limits of 0 and their ⎟

⎠

⎞
⎜

⎝

⎛

12

7π

 

or 

finds c (≠ 0) and substitutes their 

⎟

⎠

⎞
⎜

⎝
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12

7π

 

 

11.1 or 3

2

33

4

7

++

π

 

B1 [1] 

 

M1 

A1 

A1√ [3] 

 

 

 

B1 

 

B1, B1 

 

 

 

 

 

M1 

 

 

 

 

A1 [5] 

 

 

No other functions of t or constants 

 

√ on k only Must be negative (if correct) 

or say “deceleration” 

 

 

 

 

 

 

 

Upper limit must be positive 

  


