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7 (a) –3, –4.25, –3  1, 1, 1 Allow – 4.2 or – 4.3 for – 4.25 

 (b) 10 correct points plotted  

 

 Smooth curve through their 10 points 

and correct shape 

 Two separate branches 

P3ft 

 

C1 

 

B1ft 

P2ft for 8 or 9 correct  

P1ft for 6 or 7 correct 

Correct shape not ruled, (curves could be joined) 

 

Indep but needs two ‘curves’ on either side of y-

axis 

 (c) (i) 0.7 to 0.85  

 (ii) Any value of k  such that k Y –3 

and must be consistent with their 

graph 

1 

1ft 

–1 each extra      

ft consistent with their graph 

(If curves are joined then k = –3 only) 

 (d) y = 5x drawn 

 – 0.6 to –0.75, 0.55 to 0.65    

L1 

1, 1 

Ruled and long enough to meet curves  

Indep –1 each extra                                                 

 (e) Tangent drawn at x = –2 

 

 y change / x change attempt 

 

 

 

 

 2.7 to 4.3 

T1 

 

M1 

 

 

 

 

A1 

Must be a reasonable tangent, not chord, no 

clear daylight 

Depend on T and uses scales correctly.  Mark 

intention – allow one slight slip e.g. sign error 

from coords but not scale misread 

If no working shown and answer is out of range 

– check their tangent for method 

Answer in range gets 2 marks after T1 earned 

8 (a) (i) Correct translation to (3, –5),  

(5, –6) and (4, –4) 

2 SC1 for translation of ⎟
⎠

⎞
⎜
⎝

⎛

k

3

 or ⎟
⎠

⎞
⎜
⎝

⎛

− 7

k

 or vertices 

only 

  (ii) Correct reflection to (4, 1), (5, 3)  

  and (6, 2) 

2 

 

SC1 for reflection in y = 3 or vertices only 

  (iii) Correct rotation to (–2, 0), (–1, 2)  

  and (–3, 1) 

2 SC1 for rotation 90 clockwise around (0, 0) 

or vertices only 

  (iv) Correct enlargement to (0, –3),  

(–8, 1) and (–4, –7) 

2 SC1 for two correct points or vertices only 

 (b) 16 cao 1  

 (c) (i) Correct transformation to  

(–4, 0), (5, 3) and (–2, 0) 

 

 

 (ii) Shear only  

   x-axis oe invariant 

  (factor) 3 

3 

 

 

 

1 

 

1 

1 

B2 for 3 correct points shown in working but not 

plotted 

or B1 for incorrect shear drawn with x-axis 

invariant or two correct points shown 

If more than one transformation given – no marks 

available 

Accept fixed, constant oe for invariant 

  (iii) ⎟
⎠

⎞
⎜
⎝

⎛ −

10

31

oe 2 B1 for determinant = 1 or k ⎟
⎠

⎞
⎜
⎝

⎛ −

10

31

 oe      
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7 (a) (a) (i) Reflection only B1 Spoilt if extras 

   y = –2 B1  

  (ii) Enlargement only B1 Spoilt if extras 

   

2

1

 B1  

   (1, 4) B1  

  (iii) Rotation only B1 Spoilt if extras 

   90° clockwise   oe B1 Accept –90° or (+)270° 

   Around (1, –3) B1  

 (b) (i) Triangle at (–4, 4), (–1, 4), (–1, 5) 2 B1 for translation of 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛−

k

5

 or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

2

k

 

   After B0, SC1 for translation of 5 small squares 

to the left and 2 small squares up 

  (ii) Triangle at (4, 4), (1, 4), (4, 6) 3 B1 for each of (4, 4) or (4, 6) plotted 

If no/wrong plots allow SC2 for 3 correct 

coordinates shown in working or SC1 for any 2 

correct coordinates shown 

or M1 for 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

322

441

20

01

shown 

 (c) Stretch only B1 Spoilt if extras 

  (Factor) 2  B1  

  x-axis   oe   invariant B1  
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2 (a) (i) 39 2 B1 for (f(2) =) 6 or 6
2

 seen or (4x – 2)² + 3 seen 

 

 (ii) 2

8

+

x

 or 
x

x28 +

 
or 

x

x)4(2 +

 

  or 8x
-1

 + 2 final answer 

2 M1 for 21

2

4 −⎟

⎠

⎞
⎜

⎝

⎛
+

x

 

 

 (b) –2.5   oe 2 M1 for 2 + x = 0.2x oe or 12.0

2

−=

x

or better 

 (c) 2.2   oe 2 

M1 for 1

oe

3

5

2

+ allow 1.66 to 1.67 for 5/3  

or 1

1
2

2

+

+

x

 

 (d) (i) 4x – 2 = 

x

2

+ 1 oe with these four terms 

   At least 1 intermediate step and 

  4x² –3x – 2 = 0   

E1 No errors 

 

 (ii) 

)4(2

)2)(4(4)3()3(
2

−−−±−−

 B1 

B1 

   

B1 for )2)(4(4)3(
2

−−−  or better (41) 

and in form 

r

qp +

 or 
r

qp −

 

   B1 for – (–3) and 2(4) or better 

   1.18 and –0.43  cao B1B1 SC1 for 1.18 and –0.43 seen or 1.2 and –0.4 

or 1.17... and –0.425… 

3 (a) Reflection only B1 Two transformations scores 0 

  x = –1   oe only B1  

 (b) (i) Triangle (–1, 2) (–1, 6) (–3, 6) B2 B1 for vertices plotted only 

or for clockwise rotation about (0,0) 

  (ii) Triangle (–1, –2) (–1, –6) (–3, –6) B2 B1 for vertices plotted only 

or for reflection in x = y 

  (iii) Triangle (1, –1) (7, –1) (7, 2) B2 B1 for vertices plotted only 

or for enlargement by 1.5 with correct orientation

 (c)  (i) Triangle drawn at (2, 3) (6, 7) 

(6, 9) 

3 B2 for 2 correct vertices plotted 

or SC2 for 3 correct coordinates shown in 

working or SC1 for any 2 correct coordinates  

or M1 for 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

3

6

11

62

11

01

 

  (ii) Shear (only) B1 Two transformations scores 0  

   y axis invariant B1 or x = 0 invariant 

   (factor) 1

 

B1  

 (d) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

− 01

10

 B2 B1 for either column or row correct 
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4 (a) Image (1, –1), (1, –2), (4, –2), (3, –1) 2 B1 if vertices plotted only or reflects in y = –x  

 (b) Image (–3, 2), (–4, 2), (–4, 5), (–3, 4) 2 B1 for translation by
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛−

k

2

 or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

1

k

 

 (c) (i) Rotation only, 1 Spoilt if extras 

   90 clockwise   oe, 1  

   (Centre) (0, 0)   oe 1  

  (ii) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

− 01

10

 2 B1 for one row or one column correct 

 (d) Stretch only,  1 Spoilt if extras 

  (Factor) 2,  1  

  x-axis   oe   invariant 1  

5 (a) 55   www B4 M3 for 3w + 6(w + 5) = 525   oe   in $ 

or (3j – 5) + 6j = 525   oe   in $ 

or M2 for j = w + figs5  oe  and 3w + 6j = figs525

or M1 for w and w + figs5 or j and j – figs5 

 (b) (i) 2

3

7272

=

+

−

xx

   oe M2 M1 for

x

72

or

3

72

+x

 

   72(x + 3) – 72x = 2x(x + 3)   oe M1 Dep on 3 terms above 

Fractions removed, isw 

  (ii) –12, 9   www 3 M2 for (x + 12)(x – 9) or 

2

4413 ±−

 

   or SC1 for ))(( bxax ++  where ab = –108  

or a + b = 3 or 

2

1081433
2

−××−±−

 

  (iii) 30  1 ft 3 × a positive root + 3 

6 (a) (i) 13 or 13.0   www 3 M1 for 3
2

 + 4
2

   oe   Equiv if find AC first 

and M1 for )43(their12
222

++  

 

 (ii) 13.32 to 13.35 or 13.3 2 M1 for sin =

APtheir

3

or tan =

ACtheir

3

  oe 

 (b) (i) 36.86 to 36.87 or 36.9  2 M1 for tan (PBC) =

4

3

  oe 

 

 (ii) 2.770 to 2.774 or 2.77 3 M2 for 

120sin

))((theirsin4 ib

 or M1 for correct 

   implicit eqn 
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20 (a)  12 

 

(b)  2x
3

 cao 

 

(c)  3 )1(2 +x
 oe 

1 

 

2 

 
 
3 

 

 

M1 clear evidence of adding 1 then 

multiplying by 4 to g(x) 
 
M1 each correct move 

21 (a)  triangle at (1, 1), (1, –1), (2, –1) 

 

(b)  triangle at (–1, –1)(1, –1), (1, –2) 

 

(c)  reflection in the x axis 

2 

 

2ft 

 

2 

SC1 triangle at (–1, –1),(–1, 1), (–2, 1)  

 

correct or reflection of their triangle in  

y = –x   

B1 reflection B1 x axis or y = 0 

  70  

 

 


