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Attempt ALL questions.
ALL questions are of equal value.

All necessary working should be shown in every question. Marks may be
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Standard integrals are printed on the last page.
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QUESTION 1 (start a new page)

x+5
<1
1

a) Solve

b) Find the co ordinates of the point that divides the interval joining A(-1, 4) to B(7, 12)
externally in the ratio 1 : 2

¢) Differentiate with respectto x ;
i) y=sinx
ii) y=sin"'(1-x)
d) Evaluate J::secz3x dx correct to 3dp

QUESTION 2 (start a new page)

a) Find the exact value of sin‘l(%) - tan"(ﬁﬁ)

b) For the polynomial P(x) =x"+x-1
i ) show that a root exists between x = 0 and x = 1
ii) use one approximation of Newtons' method to achieve a better estimate of this
root which lies near 0.5 correct to 2 decimal places.

c) Find the equation of the tangent to y = tan3x at the point where x = 3

d) The figure below is a cube.

D C

Calculate the angle between CE and the plane EFGH (ansWer to the nearest minute).




QUES TION 3 (start a new page)
a) Given the function y =3sin(2x +7) ;
i) state the period and amplitude
ii) sketch the graph for 0 S x <27
b) Using the substitution #=1+x" find f x(1+ x2)7dx

¢) Use mathematical induction to show that 3*" ~1 is divisible by 8

QUESTION 4 (start a new page)
a) i) For what value of  is the polynomial Q(x) = 4x® - x+k divisibleby 2x + 3 ?
- {i) Use your answer from i) to fully factorise Q(x)

b) P is a point on the parabola x* =4y . Show the normal to the curve at P(Z b pz) has
equation x=-py+2p+ P

c) Given the function 6cos’8 +8sinfcos 6
i ) Express the function in terms of cos26 and sin26
i ) Hence deduce an expression for the function in the form A + 5cos( 20 - @)

where A and o are constants.
iii) Solve the equation 6cos’8 +8sin6cos 8 =4 for 0° <0 <360°




QUES TION 5 (start a new page)

a) i)Showthat P=Pe" satisfies the equation % =kP
if) In a culture of bacteria the number present P , is given by the formula

P=PBe” where F, is the initial population of bacteria and k.is a constant.

If between lam and 4am the population doubles, at what time would you
expect the population (o be ten times the lam population ?

b) The velocity of a particle is given by v =2x+1 cms™. If the”im'u'al displacement
is 1 cm to the right of the origin, find the displacement as a function of time.

<)

PX and PY are tangents, £YXZ = £ZXPY =2a°, prove XZ = XY giving reasons.




QUESTION 6 (start a new page)

a) Find the volume of the solid of revolution generated by rotating y =sinx around
the X axis from x=0 to x=7

b)

(o

i ) A particle is projected with a velocity V ms™" atan angle o to the horizontal.
Show that the projectiles trajectory is defined by the equations

x=Vtcosx

y= --;-gtz + Visina

-3

ii ) A plane is flying horizontally at 400ms ™" at a height of 1280m above the ocean.
It releases a survival package from a point O towards the centre of a small

island Q

S
Q\
o) How far before Q should the package be released so that it falls on the centre
of the island ? (use g = 10ms™) —
B) Show that the speed of the package on impact is approximately 431ms™




QUES TION 7 (start a new page)

a) i) Show that

5 A B
e caq be expressed in the form ——+
(x-2)(x+3) pressed i e o S 2 T 7 +3

ii) Hence or otherwise find J —éﬁ—-—
(x=2)(x+3)
b) On a certain day in Fremantle Harbour the depth of hngh tide is 32 metres. At low
tide 6; hrs later the depth of water is 21 metres. If :&gﬁ tide is 12.10am, what is the

earliest time at which a ship needing 28.5 metres of water can enter the harbour.
(Assume rise and fall of tide in SHM)

c)

Two equal circles of radius r are drawn passing through the centre of each other.

l’
Show that the common areais r (-f—-— -E-J units®
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