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Section E Solutions 
 
1.  Sides  a : b 
    4 : 5 
 
  SA  a2 : b2 
    42 : 52 
    1.44 : Δ 

∴ Deluxe Model requires 
2

2
2

51.44 2.25m
4

Δ = × =  

Comment: The main error was forgetting to square the ratio. This was a 1 mark penalty. 
 

2. a) P( > 4) = 10 5
16 8

=  

 

+ 1 2 3 4 
1 2 3 4 5 
2 3 4 5 6 
3 4 5 6 7 
4 5 6 7 8 

 
 

b) P( >4 | 3 on one face) = 5
7

 i.e. 5 of the shaded squares satisfy the condition. 

 

+ 1 2 3 4 
1 2 3 4 5 
2 3 4 5 6 
3 4 5 6 7 
4 5 6 7 8 

 
Alternatively  

P(3 on one face) = 7
16

 

P( > 4 and at least one 3) = 5
16

 

∴ P( >4 | 3 on one face) = 
5
16
7
16

5
7

= ’ 

Comment: The advice given in the question was to use a table – this was good advice, 
especially for part b) 
Part b) was not done very well. Practice with two-way tables is 
recommended. 

  

–  if fraction not reduced BUT not 

penalised twice 
– 1 for an answer that was impossible  

–  if fraction not reduced 



3. The dotted graph is the original function and the solid is the answer. 
(a) y = f (x) – 1 

NB The answer is the original graph translated 1 unit downwards. 

 

 (b) 
2
x

y f ⎛ ⎞= ⎜ ⎟⎝ ⎠
 

NB the answer is the original graph stretched horizontally by a factor of 2. 
OR 

By applying the function to some significant points (red dots), the 
transformation can be seen. 

NB that (0, –2) doesn’t “move” since 0 (0) 2
2

f f⎛ ⎞ = = −⎜ ⎟⎝ ⎠
 

 
 

x –2 0 2 4 
f (x) –2 –2 0 2 

2
x

f ⎛ ⎞
⎜ ⎟⎝ ⎠
 

2
2
( 1)
2

f

f

−⎛ ⎞
⎜ ⎟⎝ ⎠

= −
= −

 

0
2
(0)
2

f

f

⎛ ⎞
⎜ ⎟⎝ ⎠

=
= −

 

2
2
(1)
0

f

f

⎛ ⎞
⎜ ⎟⎝ ⎠

=
=

 

4
2
(2)
2

f

f

⎛ ⎞
⎜ ⎟⎝ ⎠

=
=

 

 
 

  



3. (c) ( )1y f x= −  

NB the answer is the original graph reflected in the line 1
2x = . 

By applying the function to some significant points (red dots), the 
transformation can be seen. 
 

 
 

x –2 0 2 4 
f (x) –2 –2 0 2 

( )1f x−  
( )1 ( 2)
(3)
2

f
f
− −

=
=

 
( )1 0
(1)
0

f
f
−

=
=

 
( )1 2
( 1)
2

f
f
−

= −
= −

 
( )1 4
( 3)
2

f
f
−

= −
= −

 

 
Comment: Parts (b) and (c) were not done well. 

No half marks were awarded. The graph had to be “perfect”. 
 

4. The domain of 4y x= − +  is determined by 4 0x + ≥  
4x∴ ≥ −  

 
Comment: A lack of understanding about square roots cost many students the mark. 
 
5. (a) ( 2)( 1)( 1)y k x x x= + + −     [1 mark] 
 
  The y-intercept is –4 i.e. 4 ( 2)( 1)(1)k− = − −   [Substitute x = 0] 

2
2( 2)( 1)( 1)
k
y x x x
∴ =
= + + −

 

 
(b) There is a double root at x = 0 

2 ( 1)y kx x= −       [1 mark] 
 
Substitute (–1, 2) 2 ( 2)k⇒ = −  

2 2

1

( 1) or (1 )

k

y x x x x

∴ = −
∴ = − − −

 

 
Comment: Many students ignored the text about the two graphs being cubics. 

Students with an incorrect answer, who showed no working, could only get a 
maximum of 1 mark if that. 

 



6. Using the Sine Rule 
sin sin 42
8 7

8sin 42sin
7

θ

θ

°=

°∴ =
 

   

∴θ !! 50°,180°−50°
= 50°,130°

 

Both angles fit the diagram. 
 
Comment: Many students only scored 1.5 marks because they didn’t consider the 

“ambiguous case”. 
Many students ignored the “nearest degree” which could have been costly. 

 









2015 Year 10 Mathematics Yearly: Section G Solutions

1. (a) 1Expand
(

x2 + 2x
)2
.

Solution: x4 + 4x3 + 4x2.
Comment: Generally well done.

(b) 1Write x4 + 4x3 − 5x2 − 18x+ 8 in the form
(

x2 + 2x
)2

+ A
(

x2 + 2x
)

+B.

Solution: x4 + 4x3 + 4x2 − 9x2 − 18x+ 8 =
(

x2 + 2x
)2 − 9

(

x2 + 2x
)

+ 8.
Comment: Although most answered this part well, some did not seem to
understand what was required and others, after finding A and B, did not
explicitly answer the question.

(c) 3Hence, by using the substitution m = x2 + 2x,
solve x4 + 4x3 − 5x2 − 18x+ 8 = 0.

Solution: m2 − 9m+ 8 = 0,
(m− 8)(m− 1) = 0,

∴ m = 8, 1.
i.e. x2 + 2x = 8, or x2 + 2x = 1,
x2 + 2x− 8 = 0, x2 + 2x− 1 = 0,

(x+ 4)(x− 2) = 0, x =
−2±

√
4 + 4

2
,

x = −4, 2. = −1±
√
2.

Comment: Well done by those who succeeded in (b).
Most subsequent errors were the result of a careless attempt to factorise
x2 + 2x− 1 as (x− 1)2.

2. 2If x2 = 8x+ y and y2 = x+ 8y with x ̸= y, what is the value of x2 + y2?

Solution: Method 1:—
x2 = 8x+ y . . . . . . . . .

✄

✂

#

✁
1

y2 = x+ 8y . . . . . . . . .
✄

✂

#

✁
2

✄

✂

#

✁
1 −

✄

✂

#

✁
2 : x2 − y2 = 7x− 7y,

(x+ y)(x− y) = 7(x− y),
x+ y = 7 (because x ̸= y).

✄

✂

#

✁
1 +

✄

✂

#

✁
2 : x2 + y2 = 9x+ 9y,

= 9(x+ y),
= 9× 7,
= 63.

Comment: Few got beyond simple addition, 9(x + y), which only garnered a
half mark.



Solution: Method 2:—
x+ y = 7 (as above).

Now x2 = 7x+ x+ y,
i.e. x2 = 7x+ 7, and similarly y2 = 7y + 7,

x2 − 7x− 7 = 0,

x =
7±

√
49 + 28

2
,

=
7±

√
77

2
, and also y =

7±
√
77

2
.

As x ̸= y, take x =
7 +

√
77

2
, y =

7−
√
77

2
,

then x2 + y2 =
49 + 14

√
77 + 77

4
+

49− 14
√
77 + 77

4
,

=
252

4
,

= 63.

3. 3f(x) = 2x2 − x4, 0 " x " 1. Find the inverse function f−1(x).

Solution: First put y = 2x2 − x4, with end-points (0, 0) and (1, 1),
then for the inverse, x = 2y2 − y4,

next put k = y2,
x = 2k − k2,
= −(k2 − 2k + 1) + 1,

x− 1 = −(k − 1)2,
k − 1 = ±

√
1− x,

k = 1±
√
1− x,

but the inverse passes through (0, 0) and (1, 1) like f(x),
so k = 1−

√
1− x,

y2 = 1−
√
1− x,

y =
√

1−
√
1− x,

(

y # 0 as through (0, 0) and (1, 1)
)

i.e. f−1(x) =
√

1−
√
1− x.

Comment: Many candidates failed to use completion of squares to extract y as
the subject from x = 2y2 − y4.
Those who did then often failed to take account of whether the positive or negative
root was appropriate to the given domain.
Sadly, quite a few students must have been away in Year 8 when

√
a2 + b2 ̸= a+b

was discussed.



4. 3The lines y = 1

2
x and y = −1

2
x are tangents to a circle at (2, 1) and (2, −1).

Find the equation of the circle.

Solution: x

y

O 2

1

−1

y =
1
2
x

y = − 1
2 x

To find the centre, calculate where the perpendicular from the tangent at (2, 1)
cuts the x-axis.

Slope of normal = −2,
y − 1 = −2(x− 2).

When y = 0, −1 = −2x+ 4,
2x = 5,

x =
5

2
.

∴ Centre
(

21

2
, 0

)

.

Radius =

√

(

5

2
− 2

)2

+ 12,

=

√
5

2
,

∴ Circle:

(

x−
5

2

)2

+ y2 =
5

4
,

x2 − 5x+
25

4
+ y2 =

5

4
,

x2 − 5x+ y2 + 5 = 0.

Comment: Many candidates failed to make a clear sketch which would have
helped in planning the method to use. For too many candidates, this seemed to
arise from an inconsistent mis-application of the order of ordered pairs.
An effective—but somewhat more cumbersome—method of finding the centre
used by some candidates was to derive the equations of both normals and then to
solve them simultaneously.
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