Answer all six

Question 1 (25 marks)
Mary threw a ball onto level ground from a height of 2 m. Each time the ball hit the ground it
bmneedb.cqu)miofmehigmofmcpmviombome.asshown.

(a) Complete the table below to show the maximum height, in fraction form, reached by the ball
onegchoftheﬁmfombomces.

) Find, in metres, the total vertical distance (up and down) the ball had travelled when it hit the
ground for the 5® time. Gwcymnmatnﬁlcuon form.
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‘Solve the equation x* —3x* ~9x+11=0. ,
Write any irrational solution in the form a + bvc, where a, b,c€ Z. |
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Qu - (25 marks)
() Prove that tan(4 + B) = nAvtmB
I—tan Atan B
s 1B)

= SinBlosB + CesfiSin B
CosNCosB — SinRSin B,
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{(b) Find all the values of x for which sin(h):é, 0< x <360, x in degrees, lu@h
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Answer all three questions from this section.

Question 7 (50 marks)

A plane is flying horizontally at P at a height of 150 m above level ground when it begins its descent.
P is § km, horizontally, from the point of touchdown (. The plane lands horizontally at O,

5 km

Taking O as the origin, (¥, f(x) ) spproximately describes the path of the plane’s descent where
f(x)=0-0024x" 40018+ +extd, -5$x50, and both xand /(x) are measured in km.

(a) (i) Showthatd=0
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(i) Usmgtbcfwtl!utPuthepomt(-S 0-15), orothermsc show that ¢ = 0.
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®) () Findthe value of £(x), the derivative of /() When x=—4.
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(if) Use your answer to part (b) (i) above to find the angle at which the plane is descending
when it is 4 km from touchdown. Give your answer correct to the nearest degree.
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Question 8 (50 marks)

Annﬁ-apﬂ!ocamoﬂ’-shmemmmofulmwﬂcrthhnommm The oil is spilling at a rate
of 4x10* em’ per minute. The oil floats on top of the water.

() () Complete the table below to show the total volume of il on the water after each of the
first 6 minutes of the oil-spill.

O.Iﬁ 12~ 16

Draw a graph to show the total volume of oil on the water over the first 6 minutes.
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(b) The spilled oil forms a circular oil shick 1| millimetre thick.
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(i) Find the rate, in cm per minute, lll which the radius of the oil slick is increasing when
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(c¢) Show that the arca of water covered by the oil slick is inercasing at a constant rate e
of 4x107 cm® per minute. d . 4
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(d) The nearest land is | km from the point at which the oil-spill began. Find how long it will
take for the oil slick to reach land. Give your answer correct to the nearest hour.,
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PAPER 2

Question 3 Xy rs Y (25 marks)
(a) The co-ordinates of two points are A(4, —1) and B(7, 1),

The line /, :3x~4y—12 =0 is perpendicular to AB. Find the value of 7.
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(b) Find, in terms of £, the distance between the point P(10, k) and /.
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(€)  P(10, k) is on a bisector of the angles between the lines /, and £, :5x+12y—20=0. o450

(i) Find the possible values of k.
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Question § (25 marks)

tun A+ wn B

(a) Provethat tan(A4 4 B) = ———,
I—tan Atan B

’Tan(ﬂ*@ = Sa[A+8
@sﬁ‘*B)

= SinBlosB + CosASin B
CosNCosB — SinHSin B,
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(b) Find all the values of x for which sin(3x) = é 0 < x <360, x in degrees. ’”@‘0
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Question 6 (25 marks)

(a) Construct the centroid of the triangle ABC below, Show all construction lines.
(Where measurcment is used, show all relevant measurements and calculations clearly.)
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) Prove that, if three parallel lines cut off equal segments on some transversal line, then they
will cut off equal segments on any other transversal line.
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Answer all three questions from this section.

Question 7 (40 marks)

A flat machine part consists of two circular ends attached to a plate, as shown (diagram not to scale).
The sides of the plate, HK and PQ, are tangential to each circle.

The larger circle has centre A and radius 4r cm.

The smaller circle has centre 8 and radius r cm.

The length of [HK] is & cm and | AB | = 20J/73 cm.

b P

(a) Find r, the radius of the smaller circle. (Hint: Draw B7 || KH, Te 4H.)




(b) Find the area of the quadrilateral ABKH.
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(i) Find the area of the machine part, correct to the nearest cm’.
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