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General Instructions

» Reading Time ~ S mins

»  Working time — 2 hours

*  Attempt ALL questions

" ALL questions are of egual
value

»  All necessary working should
be shown in every: question.
Marks may be deducted for

careless or badly : arranged
work. i

*  Standard infegrals  are
supplied '

» Boeard-approved calculators
may be used

» Diagrams arc not to scale

* Tach .question attempted
should be started on a new
slicet. Write on one side of
the paper only.

Question 1 (12 marks) Marks

(2) Find the point P which divides the interval AB externally in the ratio 1:2 where

A=(-2,0)and B=(3,-7). 3)
(b) Evaluate
X
) Smi
) @
4
© Solve X255 @
x
xdx
(d) Find using a the substitution # = 2x - § (4
"’ V2x =35 & @
Question 2 (12 marks)
(2) Differentiate y =Scos™ (2x) 3

(b) Sketch the graph of y = Scos™(2x) showing the domain and range on your
graph 3

(¢) Taking x=0.5 radians as a first approximation to the root of cos x —x = 0, Find
a better approximation correct to 1 decimial place using ene application of

Newton’s method. 3y
(d) Solvefor2m <6 <2m &)
1+~43tand=0

Then write dewn the general solution to this equation.




Question 4 (12 marks) marks

Question 3-(12 marks) _ marks (®)
H D an? A i s 24 The centre, 0 of the circle PBQ lies on the
\ (a) Points P(?.ap,ap ) and. Q(Qaq,aq ) lie ont parabola x* = 4ay circumference of circle APQ @3)
i ) Derive the equation of chord PQ (6]
ii} If chord PQ subtends a right angle at the origin, show that pg = -4 ) APBQis a parallelogram
iii) Find the equation of the locus of the miidpoint of chord PQ. 2) B i) Copy this diagram
ii J Find angle PBQ (x”) Give reasons,
(b)Y If &, B,y are'the roots of 2x° +8x —x+6=0 3)
Find D) a+fey (c) Prove by the Principle of Mathematical Induction that n* +2n is divisible by 3 for
all integers n>1 @
i) af+ay+ By
iil) a’+ g2+ p?
Question 5 (12 Marks)
(a) Find the acute angle between the lines 4x—3y-2=04and 3x—y~2=0 (3)

Answer in radians cerrect to 2 decimatl places.
(¢) i) Find the zeros of the polynomial function  P(x)= x* +3x* +2x? @)

ify Without using caleulus sketch the fundtion, . (b) By using the substitution. * =1+’ ®)

3% dx

21+ x} o

1
Evaluate as an exact value.
ind the equation of the curve which passes throu epoint |3,— | and has
(d) Find the equati { th hich p hrough the poi (3;’) dh '["

% = 5 i pr ® (¢) i Express 4cosf—3siné in the form Acos(0+c) where A>0 and & is a
subsidiary angle in the range 0 < o <90° 3)
ii  Hence or otherwise solve for 0 £ §<360° 4cosd~3sind =-1 3)
Answer to the nearest minute,
Question 4 (12 Marks)

(@) i) Find the domain and range for which the functiony = x> +6x is
increasing. (2)

i) Hence find the inverse function over this above domain making y the subject.

State the domadin and range for this inverse function. 3)

fmee N




Question 6 (12 marks)
(a) Evaluate as an exact answer 2)

o)

(b) A particle moves such that when its poesition is x metres to the right of the origin
its velocity v =+/2x +4 m/s

(i) show that the acceleration is constant throughout the motion. 1)
[}
(ii) show that 1 = [(2x+4) 2.d m
by o 2+ 4
(iif) if initially x = 0, show that x = 2)
(iv) Hence find the veloeity when ¢ = § seconds (48]

(c) From the top of a mountainr 1000 metres high & plane is sighted on an airstrip at a
bearing of 160° from the base of the mountain. The angle of elevation of the
mountain top from the plane is 30°.  The plane takes off and climbs at a constant
speed on a constant bearing. After 1 minute it is observed 2km due West of the
observer at the same height as the observer. (Altitude 1000 metres).

Find
i) the course of the plane as a true bearing from the airstrip (to nearest degree) (2)
ii) the angle of the climb, ( to nearest degree) [4))]
iif) the speed of the plane in km/h (to nearest whole number) @)
Observer
} /N
W / E

Plane

Question 7 (12 marks) marks

(a) A dump funnel drops a steady stream of sand on the ground at the rate of 8m’ per
minute. The sand falls to form a cone shape so that the height (h) metres of the
cone is twice the radius (r ) metres.

Find the rate at which the height (h) is changing when the height is 2 metres

{answer correct to two decimal places). 3)
y
(®)
V
0 d A T x

A projectile is fired from O, with initial speed of V m/s at an angle of elevation O, at a
target at point A which is & metres distant from O.

1. Show that the position (x,y) of the projectile at time f seconds after the start is given
by

x=Vtcos@, y=VisinG -% gt @)
ii. Show that the projectile is above the x — axis for a total of 2 sing seconds (63
b4
2 ¥
iii. Show that the horizontal range is P sin26 metres. 1)
g

fv. At the exact instant of firing, the target moves away from A in a positive direction
at a constant speed of W metres/s.

If the projectile hits the moving target show that W =V cos 8- _“gc_i__ )y
2V sin€@
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(c) The tide rises and falls in simple harmonic motion with the time between ! N oA T * ‘,\, i . ~ SN
successive high tides being 12 hours. A ship is due to sail from a wharf, On the- o " MO w e ENE) N
. PP P . . 3 . L) fo i 3 -
morning it is te sail, high tide at the wharf occurs at 6am. The water depths at the AN o . n v Vo ? - o
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wharf at high tide and low tide are 12 metres and 4 metres respectively. DR oy o9 o Y i Fp 4 I DA EN s
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oy vy i . - . . - il 0 3 N ";\ 5 1 A r‘~' ~ N
i.y Show that the water depth, y metres, at the wharf is given by y = §-+4 cos | — § Yoy e i .o
‘ 6 n N ;"
when ¢ is the number of hours after high tide. 1) ~ & " ? ™ ~
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ii) A nearby bridge obstructs the ships exit from the wharf. The ship can only leave if o " n ¥ - : Qs L
v . : o - R LT ¥ N N )
the water depth at the wharf in 10 metres or less. Find the earliest possible time tiiat ~ I~ L A RN b \x Pl ¥ " " N
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{ii) Under the bridge is a sandbar. In order for the ship to sail through, the water level Tt t\ ol (\ B N E N
must be at least 3 metres above low tide level. Find the latest possible time that the NR N a4y, \3- ™ , v) X |u voT
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