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Sketch the graph of: 
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Sketch the graph of: 
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Sketch the graph of: Sketch the graph of: 
ଶ
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Sketch the graph of: 
ଷ ଶ

Sketch the graph of: 
ଷ
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Sketch the graph of: 
ଷ

Sketch the graph of: 
ଷ

T.62 4A: Qs 1-4, P.26 4.1 Qs 1-3
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A curve is a positive cubic, touches the -axis at and crosses the -axis at . Write a possible equation 
for the curve.

T.62 4A: Qs 5+, P.26 4.1 Qs 4+
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Sketch the graph of: Sketch the graph of: 
ଶ
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Sketch the graph of: 
ଶ ଶ

Sketch the graph of: 
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Sketch the graph of: 
ଶ

Sketch the graph of: 
ଷ
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Sketch the graph of: 
ସ

Sketch the graph of: 
ଷ



4.3) Reciprocal graphs

Page 35
T.67 4C: all Qs, P.28 4.3: all Qs
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On the same diagram sketch the curves with equations 𝑦 = −𝑥ଶ 5𝑥 − 𝑎 and 𝑦 = −
௕

௫
, where 𝑎, 𝑏 are positive 

constants. 
State, giving a reason, the number of real solutions to the equation 𝑥ଶ 5𝑥 − 𝑎 +

௕

௫
= 0
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On the same diagram sketch the curves with equations ଷ

௫మ and ଶ .
State, giving a reason, the number of real solutions to the equation ସ

T.69 4D: Qs1-2, P.29 4.4: Qs 2-3
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On the same diagram sketch the curves with equations 𝑦 = 𝑥(𝑥 − 5) and 𝑦 = 𝑥 𝑥 − 3 ଶ, and hence find the coordinates of 
any points of intersection.
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Work out the range of values of 𝑎 such that the graphs of 𝑦 = 𝑥ଶ + 𝑎 and 3𝑦 = 𝑥 − 2 have two points of intersection

T.69 4D: Qs3+, P.29 4.4: Qs 1, 4+
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Effect of transformation on specific points

T.74 4E: Qs 1,2, P.30 4.5: Qs 1,2
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The point with coordinates (−1.5, 0) lies on the curve with equation 
𝑦 = 𝑥 + 𝑎 ଷ + 6 𝑥 + 𝑎 ଶ + 9(𝑥 + 𝑎)

where 𝑎 is a constant. Find the two possible values of 𝑎
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Sketch . On the same axes, sketch , where .

T.74 4E: Qs 3+, P.30 4.5: Qs 3+
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Page 63

Sketch 𝑦 = 𝑥ଶ 𝑥 + 8 . On the same axes, sketch the graph 
with equation 

𝑦 = 4𝑥 ଶ 4𝑥 + 8

If 𝑦 = (𝑥 + 2)(𝑥 − 1), sketch 𝑦 = 𝑓(𝑥) and 𝑦 = 𝑓(
௫

ସ
) on 

the same axes.
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On the same axes, sketch:
𝑦 = 𝑥 𝑥 + 2 𝑥 − 1      𝑦 = 4𝑥 4𝑥 + 2 4𝑥 − 1       𝑦 = −𝑥(𝑥 + 2)(𝑥 − 1)

T.78 4F: Qs 1-3, P.32 4.6: Qs 1-3
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Worked Example KS 450i

Page 69 T.78 4F: Qs 4+, P.32 4.6: Qs 4+
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Worked Example
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Find the new coordinates under the 
transformations



Worked Example
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The point 𝐴(2, 5) is the minimum of the curve with equation 𝑦 = 𝑓 𝑥 . Write the new coordinates of the new minimum 
of the curve:
a) 𝑦 = 2𝑓 𝑥 + 3
b) 𝑦 = 3𝑓 𝑥 − 2
c) 𝑦 = 𝑓 2𝑥 + 3
d) 𝑦 = 𝑓 3𝑥 − 2
e) 𝑦 = −𝑓 𝑥 + 3
f) 𝑦 = −𝑓 𝑥 − 2
g) 𝑦 = 𝑓 −𝑥 + 3
h) 𝑦 = 𝑓 −𝑥 − 2



Worked Example
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The point 𝐴(2, 5) is the minimum of the curve with equation 𝑦 = 𝑓 𝑥 . Write the new coordinates of the new minimum 
of the curve:
a) 𝑦 = −2𝑓 𝑥 + 3
b) 𝑦 = −3𝑓 𝑥 − 2
c) 𝑦 = 2𝑓 −𝑥 + 3
d) 𝑦 = 3𝑓 −𝑥 − 2
e) 𝑦 = −2𝑓 −𝑥 + 3
f) 𝑦 = −3𝑓 −𝑥 − 2
g) 𝑦 = 3𝑓 2𝑥 + 7
h) 𝑦 = 7𝑓 5𝑥 − 2
i) 𝑦 = −3𝑓 2𝑥 + 7
j) 𝑦 = −7𝑓 5𝑥 − 2
k) 𝑦 = −3𝑓 −2𝑥 + 7
l) 𝑦 = −7𝑓 −5𝑥 − 2

T.80 4G: all Qs, P.33 4.7 all Qs



Past Paper Questions
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Past paper practice by 
topic.  Both new and old 
specification can be 
found via this link on 
hgsmaths.com 



Summary of Key Points

Page 78 T.82 mixed ex    P.35 BSG


