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[GCSE]
Q1. The expression x*> — 8x + 21 can be written in the form (x — a)® + b for all values of x.

(a) Find the value of a and the value of b.

A= e
b= .
3)
The equation of a curve is y = f(x) where f(x) = x> — 8x + 21
The diagram shows part of a sketch of the graph of y = f(x).
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The minimum point of the curve is M.
(b) Write down the coordinates of M.
(1)
(Total 4 marks)
[GCSE]
Q2. The expression x* — 8x + 6 can be written in the form (x — p)* + g for all values of x.
(a) Find the value of p and the value of q.
D T e
= ettt
3)
The graph of y = x> — 8x + 6 has a minimum point.
(b) Write down the coordinates of this point.
(cervemmeerrenreneeeenes ) eerreeeeee et saeens )
(1)
(Total 4 marks)
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[GCSE]

Q3. By completing the square, find the coordinates of the turning point of the curve with
equation y = x* + 10x + 18
You must show all your working.

(Total 3 marks)

Q4. (a) Write 2x* — 8x + 9 in the form a(x + b)* + ¢
3
(b) Hence, or otherwise, explain why the graph of the curve with equation
y =2x*>—8x + 9 = 0 does not intersect the x-axis.

(1)
(Total 4 marks)
[Awards]
Q5. (a) Write the quadratic expression x* + 4x + 7 in the form (x + m)*> + n
where m and n are integers.
(2)
(b) Write down the coordinates of the turning point of the graph of y = x* + 4x + 7
(1)

(Total 3 marks)

[Awards]
Q6. (a) (i) Write the quadratic expression x* + 6x + 7 in the form (x + a)* + b
where a and b are integers.

(ii) Hence solve the equation x* + 6x +7 =0
Give your answer in the form p + Vg where p and g are integers.

4)
(b) Sketch the graph of y = x* + 6x + 7
You must label, with coordinates, the points of intersection with the axes
and any turning points.
3)

(Total 7 marks)
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[Awards]
Q7. x*-8x=(x+p)*+ q for all values of x.

(a) Find the value of p and the value of g.

D Tttt saeen
Sttt sttt et n
(2
(b) Solve the equation 4(x* — 8x) + 63 =0
3
(Total 5 marks)
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Mark Scheme

Q1.
(a) a=4b=5 3 M1 for sight of (x — 4)2

M1 for (x— 42 — 16 + 21
Alfora=4,b=5

OR

M1 for ¥2— 2ax + a*+ b

M1 for —2a = — 8 and a+ b =21
Alfora=4,b=5

(b) (4. 5) 1

B1ft

Q2.
(a) p=4. 3 | Ml forsightof (x-4) orp=4
g=+10 M1 for (x -4)*-16+6

Alforp=4.g=-10

OR

M1 forx® —2px +p* + g or—2p =8
orp’+g=6

Ml for-2p=-8and p>* +q=6

Al forp=4.g=-10

(b) (4.-10) 1 |Blft

(-5-7) 1.3 | M1 | method to start to complete the square,
b e.g. (x +5)°
1.3 | M1l | (x+5)32-7
b
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1.3 | Al | cao (dep on method seen)
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Q4.

Question Working Answer Mark | AO Notes

a 2(x*—4x)+%or AD1 | M1

2 —4x+ 2)

A(x—2P -2 +9%or M1
B e
Ax—2P-22+2)
Hx—2P+1 3 Al
b explanation 1 AO1 | Bl ez Because mininmm is at (2. 1)
Q5.
Question Working Answer Mark Notes
@ |(x+2)P—-4+7 (x+2)*+3 2 | M1 for (x + 2)° oe
Al for (x+ 2’43
(b) (-2, 3) 1 B1 for (-2, 3) or fi from (a)
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Q6.

PAPER: AAL30 01

Question

Working

Answer

Mark

Notes

(a)(i)

(11)

(b)

(x+3)*> =2

—3=2

Graph drawn

Bl for(x +3)%ora=3

Blfor (x+3)2—2o0ra=3.b=-2
Bl ft —3 — 2

Bl ft —3 + V2

B3 ft fully correct graph sketched with
labels at points where the graph
intersects the axes and at the turning
point.

(B2 correct graph sketched without
labels)

(B1 correct shape of graph in any
position)

10

3

-3+2
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Q7.
PAPER: AATL30 01
Question ~ Working Answer | Mark Notes
@ | -9 - 16 —4, —16 2 Ml for (x—4)Y ¢
Al cao
(b) | 4{(x— 4> —16} +63=0 7 9 3 M1 for correct use of
x—4Pp=1 2% 2 completing the square, eg
e 4{(x— 4P — 167} +63 =
: 3 Oor (2x —8Y—-64+63=0
1
% M1 for (x— 4) =Nt or
T — i
42— 30x+63 =0 e 3)? —91
(2x —TWx—9 =10 Al fnr;= 5 oe
OF
OF. .
a=4.p=—=32. c=63 M1 for 4x-—32x+ 63 =0
) =2 M1 for factorisation of 42
——32+,(-32)" —4x4x 63 A9 ren
Yy 2
=% 4 ﬁ1f0r3=gne
gk
_ 32+£4/1024-1008 OR
B g - M1 for correct substitution
i he formula
32 iﬁ mio t
2+
8 M1 for —3 ﬁ or
. A
— %3 16+.4  8+1
| o 2
Al for E E oe
22
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