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Differentiation

Question Paper

Course Edexcel IGCSEMaths

Section 3.Sequences, Functions & Graphs
Topic Differentiation

Difficulty Hard
Time allowed: 90

Score: /72

Percentage: /100
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Questionla

Acurve has equation y =2x2 + x — 3. Find:
the coordinates where the curve crosses the x-axis,

[2 marks]
Question1b
the coordinates where the curve crosses the y-axis,
[1mark]
Questionlc
the coordinates of the turning point on the curve,
[3marks]

Question1d

Sketch the curve showing the points you have found.

[2 marks]



Question 2a

Aparticleis moving along a straightline.
The fixed point O lies on this line.

The displacement of the particle from O at time t seconds is s metres where
s=26-9£-60t

Find an expression for the velocity, v m/ s of the particle at time ¢ seconds.

Question 2b
Findthe time at which the velocity is instantaneously zero.

Question 3a

Forthe curve with equation y = x3 — 7x% — 5x:

dy
find dx

Question 3b

findthe x-coordinates of the two turning points on the curve.
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[2 marks]

[2 marks]

[2 marks]

[2 marks]
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Question 3¢

By considering the shape of the curve determine which of youranswers to (b) is the x-coordinate of a maximum point.

[1mark]
Question 4a
Thecurve G has equation y =1—x3 —6x%2 —9x.
Part of the graph of G is shown below.

b4
C
B A

Write the coordinates of A.

[1mark]

Question 4b

Points B and C are stationary points on G.
Findthe coordinates of points Band C, stating the nature of the stationary pointin each case.

[5 marks]
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Question 4c

Forwhichvalues of x is the gradient of the curve G negative?

[2 marks]
Question 5a
Forthe curvewithequationy=4x + = +7
dy
find dx
[2 marks]
Question 5b

find the coordinates of the stationary points on the curve.

[3marks]
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Question 5¢

find the exact distance between the two stationary points.

[2 marks]
Question 6a
Aparticleis moving along a straight line and passes a fixed point O.
The displacement of the particle, from point O, at time ¢ seconds is

. B > 2+20t-15
7307
where s is measuredin metres.
Initially how faris the particle from O?
[1mark]

Question 6b
Find, interms of £, the velocity of the particle.

[2 marks]

Question é6c

Find the time at which the particle’s velocity is atits minimum.

[2 marks]
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Question éd

Forhow longis the particle decelerating?

[2 marks]

Question7a

Ahomeownerwishes to enclose arectangular part of their garden by building a fence, using an existing wall as one side of
therectangle as shownin the diagram below.

VLA IA. VIt d1247,

T Enclosed
W Area

l

The width of the enclosedrectangleis w metres andits length / metres.

Thehomeownerhas 40 metres of fence to use and would like to useit allin order to maximise the area of the garden to be
enclosed.

——_—p

Showthat/=40-2w

[1mark]

Question7b
Show that the area of the garden to be enclosed, A, is given by A= 40w - 2w?

[2 marks]

Question7c

Find 24
n dw
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[2 marks]

Question7d

Find the value of w that maximises A

[2 marks]

Question7e

Findthe dimensions of therectangle that produce the maximum area that can be enclosedusing all of the fence. Also find
the maximum area.

[2 marks]



Question 8a

(2x + 5)em

The diagram shows a cuboid of volume Vem?

Showthat V = 15 + 16x — x? — 2x3

Question 8b

Thereis a value of x forwhich the volume of the cuboidis a maximum.

Find this value of x.
Show yourworking clearly.

Giveyouranswer correct to 3 significant figures.

www.mikedemy.com

Diagram NOT
accurately drawn

(x + 1)em

[3marks]

[5marks]



Question 9

Aparticle Pis moving along a straightline.
The fixed point O lies on this line.
Attime f seconds where t > 0, the displacement, s metres, of P from O is given by

s=8+5£2-8t+ 10

Find the displacement of P from O when Pis instantaneously at rest.

a
Giveyouranswerin the form g where a and b areintegers.
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[5marks]
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Question10a

A cuboidwith a square cross sectionis to be made fromrods as shownin the diagram. The shorterrods making the square
are of length xxcm and thelongerrods

\

\

X Cm

yem

xom
are oflength y cm.

Explain why 12 rods in total will be needed to make the cuboid, and state how many of each length will be required.

Thetotallength of therods is to be fixed at 36 cm.

[2 marks]
Question10b
The totallength of therods is to be fixed at 36 cm.
Find y interms of x

[2 marks]

Question10c

Show that the volume of the cuboid, Vem3is V=9x2 - 2x3.

[2 marks]
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Question10d

Findthe value of x that maximises the volume.

[3marks]

Question10e

Find the maximum volume.

[2 marks]



