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Answer all eleven questions.

1 (i) Usingthe axesand scalesin Fig. 1 inyour Supplementary Answer Booklet, sketch the
graph of y =sinx for 0° < x < 360° [2]

(i) Hence, using the axes and scalesin Fig. 2 in your Supplementary Answer Booklet,
sketch the graph of y =sinx—1 for 0° < x < 360° [2]

2 Solvethe equation
sin (3x +80°) = 0.6
for —180° < x < 180°

Give your answers correct to 2 decimal places. [9]

8

3 () FindA™ where«zg 6

E 2]

(i) Hence, using a matrix method, solve the following simultaneous equations for x and y.

3x+ 8y =13
2x+6y= 9 [4]
. dy 7 5
Find == wheny =2x' —— -7
4 (a) Find -2 wheny 7 [3]
: 02 40
(b) Find EW_SX Ddx [3]
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5 (i) Show that

3x—-1 + 2x -1
X+2 x+4
can be written as
5x% +14x— 6
0 4
X* +6x+8 4]
(if) Hence, or otherwise, solve the equation
3x-1 2x-1
+ =3
X+2 x+4 [4]
6 (a) Iflog,64=awhatisthevalue of a? [1]
(b) If log, 2 = b expresslog, 18 in terms of b. [3]
(c) Solvethe equation
51 +3%) = 21
giving your answer correct to 3 decimal places. [4]
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7  Fig. 3 shows a sketch of the graph of the functiony = x2 —4x + 7

Yy a4
A(1, 4)
>X
Fig. 3
(i) Find the equation of the tangent at the point A(1, 4). [4]
(if) Find the equation of the tangent to the curve which has a gradient of 6 [3]
(ii1) Verify that both tangents meet at the point (3, 0). [1]
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8 ThepointsA, O and B liein astraight line on horizontal ground, with AO = 1200 m and
OB =500 m, as shownin Fig. 4.

15.0° 65.0°

1200m > 500m

A 4

Fig. 4

A hot-air balloon takes off from A and rises at a constant angle of 15.0° to the horizontal ina
plane vertically above the line AOB. When it is at the point X its angle of elevation to an
observer at O is65.0°

(i) Calculate the distance OX. [4]

The balloon then descends along the path XB, reaching the ground at B, as shown in Fig. 4.

(ii) Calculate the distance BX. [4]
(iii) Calculate the angle to the horizontal at which the balloon descends. [2]
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9  With her digital camera Ann can take high, medium and low resolution photos.

One day she took 10 high, 15 medium and 20 low resolution photos and she used 45 Mb
(megabytes) of storage on her memory stick.

Let x, y and z represent the amounts of storage, in megabytes, used by a high, amedium and a
low resolution photograph respectively.

(i) Show that X, y and z satisfy the equation
2x+3y+4z=9 [1]

On the next day Ann took 14 high, 12 medium and 20 low resolution photographs which used
50 Mb of storage.
(if) Show that x, y and z also satisfy the equation

7X+ 6y + 10z =25 [1]
On the third day Ann took 15 high, 12 medium and 36 low resolution photographs which
used 60 Mb of storage.
(iii) Show that x, y and z also satisfy the equation

5x+4y+ 127=20 [1]
(iv) Solve these equations, showing clearly each stage of your solution. [9]
The camera has a video mode. Six seconds of video recording uses the same amount of
storage on the memory stick as a high resolution photograph.

The total amount of storage on the memory stick is 256 Mb.

(v) Show that, in addition to all the photographs taken so far, Ann could get just over
5 minutes of video before the memory stick would be full. [2]
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10 At anArctic weather station the wind chill index W was recorded for various wind speeds V
and the results are given in Table 1.

Table 1
Wind speed Wind chill index
V (km/h) wW

5 25.5
10 28.5
25 33.0
50 36.9
80 39.8

It is believed that arelationship of the form
W =kv"
exists between W and V, where k and n are constants.
(i) Using Fig. 5inyour Supplementary Answer Booklet verify this relationship by drawing

asuitable straight line graph, using values correct to three decimal places. L abel the
axes clearly. [6]

(if) Hence, or otherwise, obtain values for k and n. [4]

(iii) Use the formula W = kV" with the values you obtained for k and n to calculate the wind
chill index when the wind speed is 100 km/h. State any assumption which you make. [3]
When the wind chill index reaches 35 there is a high risk of frostbite.

(iv) Usethe formula W = kV" to determine the wind speed which would give awind chill
index of 35 [2]
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11 A curveisdefined by the equation
y=x(x+1)(x—2)

(i) Write down the coordinates of the points where the curve crosses the x-axis. [1]

(if) Find, correct to 2 decimal places, the coordinates of the turning points and identify each

as either amaximum or a minimum point. [8]
(iii) Sketch the curve using Fig. 6 in your Supplementary Answer Booklet. [3]
(iv) Find the area above the x-axis which is enclosed by the curve and the x-axis. [4]
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