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General Instuctions

Reading time - 5 minutes

Write using black or blue pen

» Working time - 2 hours

Board-approved calculators may be

used

+ Atable of standard integrals is

provided at the back of this paper
o All necessary working should be
shown in every question

Total marks - 84

» Attempt Questions 1 — 7
 All questions are of equal value

Name :_Lagscn Salen

Teacher: Kolso
Question | Question | Question | Question | Question Question | Question | Total
2 3 4 5 6 7

L

2

/

[

5

5

iR

|

=

e




Question 1 (12 marks)

(a) Fully factorise x” —3x*® —10x + 24

(b) Differentiate (i) cos™' 3x

(i) cos’x
(¢) Solve ——<3
x

(d) Find, giving vour answer to the nearest degree, the acute angle between

the lines x—y—3=0 and x-3y+1=0 .

(¢) Sketch the function y =4sin ~' 2x showing clearly the domain and range.

Question 2 (12 marks) Start a new page.
(a) Find the coordinates of the point P, which divides the interval from

A(-1,8) to B(13,3) internally in the ratio 5:2.

(b) Evaluate

< 2 dx
SR iyl

o 2
(ii I X using the substitution u =1-2x
“11-2x

(©) (@) Sketch y=|2x-3]

(i) Using the above sketch, or otherwise. determine the values of m for which

the equation l 2x -3 [ = mx has 2 solutions

o 1-cos2
(d) Giventhat 3 sin (2r —I)x =~

r=1

2sin x

find J~ 1_C.OS4xdx
2sinx
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Question 3 (12 marks) Start a new page.

(@) Prove by Mathematical Induction that

5" +2(11)" is a multiple of 3 for all positive integers 7.

(b) Consider the curve y = (1+2x)e™".

(1) Give the coordinates of the ) intercept.

(i) Where does the curve cross the x axis ?

I
(iv) Show that there is a point of inflexion where x = 5 .

(v) Draw a neat sketch of the curve showing all the important features.

(iii) Find the coordinates of any stationary points and determine their nature,

[99)




Question 4 (12 marks) Start a new page.

(a) A particle is moving about the oﬁgin in Simple Harmonic Motion.

After ¢ seconds its displacement in centimetres from the ornigin
o 4
isgivenby x=5cos(3t+ g)

(i) By differentiation, show that the acceleration of the particle

can be expressed in the form - n*x
(i) State the amplitude of the motion.

(ii1) State the period of the motion.

L /s
(iv) Find the distance travelled by the particle in the first — scconds.
J

(b) Solve 3sinf -cos@ =2 for 0<6<360°

giving your answers to the nearest degree.

(c) Attime ¢ minutes, the temperature 7°° Celsius of an object is given by
T =24 —-22¢™" where k is a constant.

After 5 minutes the temperature of the object has risen from 2° C to 13° C.

() Find the exact value of & .

(i) Find the temperature of the object after 10 minutes.
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Question S (12 marks) Start a new page.

(9%}

(a) The volume of a cube is increasing at the constant rate of 10 cm’ /sec .

Find the rate at which the surface area is increasing when the volume is 125 ¢m” .

. e
(b) Giventhat sind = i and @ is acute, find the exact value of tan 5 . 3

Justify your answer.

(c) The tangent to the parabola x° =4ay at the variable point P(2ap,ap?)

cuts the x axisat Q andthe y axisat R.

(i) Show that the equation of the tangent at P is givenby y— px+ap” =0 2
(ii) Find the coordinates of O and R. 2
(iii) Find the cartesian equation of the locus of M | the midpoint of OR . 2
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In the diagram AB s a diameter of the circle.

The chord BP of the circle is produced to meet, at (), the tangent to the circleat A4 .

T e

The tangent to the circle at P meets 40 at X

L)

@) If ZABP =6, show that mg:%-a

(i) Show that X js the midpoint of 40 .

(%]

(b) Find fsinlexdx

2
(¢) The function J(x) is defined by f()=x-Z forxso . 3
x

Evaluate f'(2)
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Question 7 (12 marks) Start a new page.

(a) The velocity of a particle moving in a straight line is given by

—=1+x where x is the displacement, in metres, from the origin

dt
and £ is the time in seconds. Initially the particle isat x=1.
(1) Find an expression for the acceleration of the particle in terms of x .

(1) Find an expression for the displacement of the particle in terms of f.

(b) A projectile is fired from ground level with an initial velocity } m/s atan
angle of elevation of & to the horizontal. The only force act‘ih;g on the projectile is
gravity which equals g m /s>,

(1) Derive expressions for the horizontal and vertical components of displacement
from the point of projection as functions of ¢ , where ¢ is the time in seconds

since the projectile was fired.
(i) Derive an expression for the time of flight assuming the projectile lands at ground level.

(iii) At the instant the projectile is fired, a target moving at a constant speed of A m/s
at a position b metres horizontally from the point of projection, starts moving away
from the point of projection in the same horizontal direction that the projectile

is moving. Show that for the projectile to hit the target ' and must satisfy

the equation  V'? sin 2 = 24V sin o — bg =0
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