
3 MANLY HIGH 2OO1 + ANS

Question I

a' Determine the co-ordinates of point P whish divides the intenral joining (3, -2)

and (-5,4) exernally in the ratio 5:3.

b. Solve the inequality 
I

x - 2

c. For the polynomial P(r) = x3 - 2x2 - x + 2

i. show that r - I is a factor.
ii. Hence, or otherwise, find all the factors ofP(x).

Marks

3

d i . l f  t  = tan9. ,ho* that s inO - 2t  ^nd
2 '  l + t z

ii. Using these results, show that I -: 
?s0 =

sin0
iii. Hence find the exact value of tan 15".

l - t zcosO =

0
tan - .

2

l * t z

Question 2 (Start a new work book)

a. For the parabola defined by the parametric equations .r = 4t, y = 2t2

i. by ditrerentiation, show that the gradient of the tangent at the point, P, where
t = 3 , i s 3 .

ii. find the gradient of the focal chord through P.

iii. calculate the acute angle between the tangent at P and the focal chord
through P.

t

I

z

b (i)

(ii)

Show that the equation er : x + 2
hasasolutionintheinterral I < x < 2.

Letting x, : 1.5, use one application of Newton's Method
to approximate that solution, correct to 3 decimal places.

Six people attend a dinner party.

i. In how many different ways can they be arranged around a round table?

ii. In how many different ways can they be arranged if a particular couple must
sit together?

iii What is the probability that, if the people are seated at random, the couple
are sitting apart from each other?



Question 2 (continued)

d. PC and PD are equal chords of a circle' A

tangent, AB, is drawn at P-

Prove that AB is Parallel to CD

Marks

2

Question 3

a.Jane,anetbal lgoalshooter,hasaTo%probabi l i tyofscor ingagoalatany
attempt. In herlefi l0 attempts at scoring, what is the probability that she

scores at least g times? Give your answer as a decim arts 2 significant figures'

b. Find the maximum value of 3 cos x - 2 sin x

c .

d .

UsethePrincipleofMathematicallnductiontoprovethat
by 5 for all Positive integers n'

The arc of the curve / = cos2x between r = 0 and x =

360" about the x-axis'

Find the exact volurne of the solid formed'

23' - 3n is divisible

is rotated through1t

6

Question 4

(  , \a  r r l , J  =

b. i. ExPress

[, ' i
x 2 +

J , *n"r" n and r arepositive integers' show that n is odd'

r)

6x + 13 in the form (x * a)z * bz

f &
ii. Hence, using the substitution tr = x 1 3 ' nnd 

J Gi



Question 4 (continued)

c. Show that

d' Find the coeffrcient of xa in the expansion of

Question 5

a. A particle's motion is defined by the equation v2 = 12 + 4x - x2, where r is

its dispracement from the origin in meties ̂ and 
v its velocity in ms-t. Initially, the

particie is 6 metres to the right of the origin'

i. Show that the panicle is moving in Simple Harmonic Motion

ii. Find the centre, the period and the amplitude of the motion

iii. The displacement of the particle at any tirne I is given by the equation

x = asin(nt * 0) + b.

Find the values of 0 and b, given 0 s 0 < 7rr

b. Newton,s Law of cooling states that the rate of change in the temperature, 7-,

of a body is proportional to the diffflerence between the temperature of the body

and the surrounding temperature, Po'

i.lf Aand /6 are constants, show that the equation T = P + Aeh satisfies

Newton's Law of Cooling'

ii. A cup of tea with a temperature of 100"c is too hot to drink' Two minutes

later, the temperature hus dropped to 93"c. If the surrounding temperature is

23"C, calculate A and k'

iii. The tea will be drinkable when the temperature has dropped to 80oc' How

long, to the nearest minute, will this take?

cos-'�tfl +cos-'[*) = +

Marks

3

3
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Marks
Question 6

a. A particle is projected horizontally with velocity, V ms't, from a point h metres

above the ground. Take g ms-2 as the acceleration due to gfavity.

i. Taking the origin at the point on ground immediately below the projection

point, find expreisions for x and y, the horizontal and vertical displacements

iespectively of the particle at time / seconds'

ii. Hence show that the equation of the path of the particle is given by the

equation y = Lhv;fiTx'�

iii. Find how far the particle travels horizontally from its point of projection

before it hits the ground.

b. A particle moves in a straight line so that its velocity after / seconds is v rns'

and its disPlacement is x'

i .G iven  tn^ t { !  =  lOx  -  ? r3and tha tv  =  0  wherx  =  - l , f i ndv in te r rns

dt2
ofr .

ii. Explain why the rnotion cannot exist between x = - I and x = 1'

iii. Describe briefly what would have happened if the motion had commenced at

x  = 0 wi th Y = 0 '

Question 7 (Start a new work book)

a. In the circle, the chord AB is 6 rnetres
long. The chord is produced to the point
P and BP is a metres.

A tangent to the circle cuts the chord at
P. PT is r metres.

Showthat x = i@.



Quesfion 7 (continued)

b' 
A water tank is generated by rotating the curve

y : *
1 6

aroundthey - axis.

i. Show that the volume of water , V as a function of its
depth h, is given by:

Marks

R 1
Y -  1n .h2

3
'ii' Water drains from the tank through a small hole at the

bottom.

The rate of change of the volume of water in the tank
is proportional to the square root of the water's depth.

Use this fact to show that the water level in the tank falls
at a constant rate.

c. i Sketch .y : cosec x in the domain -n < x < 7t. I

ii Explain why the inverse of ), : cosec x is not a function over this domain' 1

iii ./ = cosec-l r is the inverse of Jy = cosec r where the domain is restricted 2

to - 1= t <1 but excluding x = o.
2 2

Skech .I = eosec-l r and state its domain and range'

End of paper
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