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Practice Paper A

1 (i) Sketchthe graph of y=x>—4x+3.

(ii) Hence solve the inequality x> -4x+3<0.

2 Find the x-coordinates of the points of intersection of the curve y=3x*—3x+5 and the

line y =2x + 3. Give your answers to 2 decimal places.

X (i)  Draw a sketch of the curve y = sinx for values of x between 0° and 360°, giving a clear

indication of the scale on both axes.

(1)  Find the two values of x in this range for which sinx = 0.225.

(iii) For what range of values of x between 0° and 360° is sinx < - 0.225?

4  The diagram shows the graph of the curve y = 5x — x*.

L Y N Y T )

1 4 3 4 5 6

Find the equation of the normal at the point (1, 4).
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(i)

‘The graph shows the curve y = (1 — 2x)*.

wd

Obtain the full bipomial expansion of (1 — 2x)* in the form 1 —8x + @ + bx* + cx*, where
a, b, and ¢ are to be determined. [2]

Use this expansion to find the shaded area between the curve, the x-axis and the y-axis. [5]

() By drawing suitable graphs on the same axes, indicate the region for which the following
inequalities hold. You should shade the region which is not required.
- 2x+y<7
x+3y<9
x=0
y=0 o
[5]
(1) Find the maximum value of x -+ y subject to these conditions. 2]
(i) Show that x = 4 is a root of the equation x> — 5x* + 2x + 8§ = 0. [11
(ii) Hence solve the equation x> — 5x* + 2x + § = 0. [4]
A, B, C, D are the points with coordinates (0, 0), (5, 5), (12, 4) and (7, -1) respectxve]y
Prove that the quadrilateral ABCD is a rhombus. [4]
1 1 1 .
Solve the equation ——— =— [6]

x+1 2x-1 20

10 Find the coordinates of the point on the curve y = 2 + 8x — 6x” at which the gradientis—16.  [4]
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11 Inthe diagram, S and F are the start and finish points of a car journey. The point J is the
junction between two motorways SJ and JF; SF denotes a non-motorway route. The angle SJF
is 6.

Start
- 8

. . - Junction
This question investigates the relative merits of using J

the two sections of motorway or the direct route.

The roads are assumed to be straight lines. It is also
assumed that a motorist’s average speed on the
non-motorway road is %/ of his average speed on the -
motorway.

Non-
motorway

Motorway

. Finish
(D Inthe case when SJ = 50 km, SF = 60 km and F

6= 150 calculate the the distance JF. Hence show
that the motorway route is quicker in this case. [6]

(ii) In a different situation SJ =50 km and JF =40 km,. Find the angle @ for which both routes
take the same time. {31

(iii) In a third situation, SJ and JF are both x km and the journey times for both routes are the
same. Show that cos@= /. [3]
12 A student runner is taking part in a 200 metre race. During the first 10 seconds her velocity,
v metres per second, at time ¢ seconds is modelled by
v=0247 -0.016£, 0<t<10.
(i) Find the velocity of the runner at times 0, 5 and 10 seconds. [1]

(ii) Find the acceleration of the runner when 7 = 10. What does this acceleration indicate
about the motion of the runner? [4]

_For >10 the runner runs at constant velocity.

(#ii) Sketch the velocity-time graph for the runner. ‘ 121
(iv) Calculate the distance travelled by the runner in the first 10 seconds. [3]
(v) Find the total time for the runner to sprint the 200 metres. 2]
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he predicts that in the next 5 vehicles there will be just one lorry and in the next 10 vehicles there
will be just two lorries.

Assume that the probability that a vehicle which passes the house is a lorry is —;— .

Find the probability
(@) thatin the next 5 vehicles there will be exactly one lorry, [3] ‘_
(i) that in the first group of 5 vehicles there will be exactly one lorry and in the néxt group of

5 vehicles there will be exactly one lorry, 21
(iii) that in the next 10 vehicles tl-lere will be exactly two lorries. 31 .
(iv) that in the next 10 vehicles there will be at least two lorries. [4]

The inside edge of an athletics track is shown in the figure. It consists of two straight sections
of length x metres and two semicircular sections of radius r metres. The total length of the track
1s 400 metres.

(i) Express x in terms of . : [31

(i) Hence show that the rectangular shaded area, 4, within the straight sections of the track,
is given by 4 = 400r — 2n°. 2]

(iii) The designers of the track want this area to be as large as possible, to accommodate field
events. Use a calculus method to find the appropriate value of 7.

Find also the corresponding values of x and 4. {71
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