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Question 1a
Acurve, C, has equation y =2x2 + 8k%x — 3 where k is a constant.
Show thatwhen k = O, the turning pointon C has coordinates (O, -3).

[2 marks]

Question1b

Show thatwhen k = 0, the turning point on Cmust have a negative X-coordinate.

[4 marks]

Questionlc

When k= 0 determine whether ornot the y-coordinate of the turning pointis negative.

[2 marks]
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Question 2
Part of the graph with equation y = 2x4 — 16x2 + 3is shown below.

| 4 ]

\Q

The graph has three stationary points, indicated on the graph by points P, Q andR.
Findthe area of the triangle PQR.

[7 marks]
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Question 3a

The diagram shows a cuboid with a square cross-section.

xcm

yom

xXoom

The sides of the square face are xcm and thelength of the cuboidis ycm.
The cuboidis to have a fixed surface area, A, of 25 cm?2.
Show that the volume of the cuboid, V cm3is given by

[4 marks]

Question 3b

5.6
Show that the value of x that maximises the volume of the cuboidis \é_

[4 marks]
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Question 3c
Find the maximum volume of the cuboid, correct to 3 significant figures.

[2 marks]

Question4

Aparticle Pmoves along a straightline that passes through the fixed point O
Thedisplacement, x metres, of P from O attimetseconds, where t > 0, is given by

x =48- 27t + 8

The direction of motion of Preverses when Pis atthe point A ontheline.
The acceleration of Pattheinstantwhen Pisat A is a m/s2.
Findthevalue of a.

[5 marks]
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Question 5

Two particles, Pand QQ, move along a straightline.
The fixed point O lies on this line.

The displacement of Pfrom O attime t seconds is s metres, where

s=8-—4£ + 5¢ fort > 1

Thedisplacement of Q from O attime t seconds is x metres, where
x=£-4t+4 fort > 1

Find therange of values of twhere ¢ > 1 forwhich both particles are moving in the same direction along the straight line.

[6 marks]

Question 6

16
Thepoint Ais the only stationary point on the curve with equation y = kx? + — where k isaconstant.
X

2
Given that the coordinates of A are (3, a)

findthevalue of a.
Show yourworking clearly.
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[5 marks]

Question7

The curve Chasequationy = ax3 + bx? — 12x + 6 where aand b are constants.

The point A with coordinates (2, -6) lies on C.
The gradient of the curve at A is 16.
Findthe y coordinate of the point on the curve whose x coordinateis 3.

Show clear algebraic working.

[6 marks]
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Question 8

Aparticle Pis moving along a straightline.
The fixed point O lies on theline.

Attimetseconds (¢ > 0),the displacement of Pfrom O is s metres where
s=18-92+33t-6

Find the minimum speed of P.

[5 marks]
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Question 9a
ABCED s afive-sided shape.

Diagram NOT
accurately drawn

A xcm B

ABCD s arectangle.
CEDis an equilateral triangle.

AB=xcm BC=ycm

The perimeterof ABCED is100 cm.
Theareaof ABCED is R cm?

Showthat R= %(200 - [6 - ﬁ]x)

[3marks]
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Question 9b

(i)

Find the value of x forwhich R has its maximum value.
p

Giveyouranswerin theform ———— where p and g areintegers.

q-3

(if)
Explain why the maximum value of R is given by this value of x.
[

[3marks]

Question10

Aparticle moves along a straight line.
The fixed point O lies on this line.
The displacement of the particle from O at time tseconds, t > 0,is s metres where

s=8+42 -5t+7
Attime T seconds the velocity of Pis Vm/swhere V > =5

Find an expression for T'interms of V.

-4+ Jk+ mV

3

Give yourexpressionin the form where k mand areintegers to be found.

[6 marks]
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