Name:

Mrs Leslie Teacher’s Name:
Mrs Stock - :
Mrs Williams

MATHEMATICS EXTENSION 1

YEAR 12
ASSESSMENT 1 27 MARCH, 2003
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MARKING GUIDELINES:

THE MARKS FOR EACH PART ARE INDICATED BESIDE THE QUESTION

Instructions:

All questions should be attempted.

All necessary working must be shown.

Start each question on a new page

Put your name and your teacher’s name on each page

Marks may be deducted for careless or untidy work.

Approved calculators may be used.

DO NOT staple different questions together.

All rough working paper must be attached to the end of the last question.
A standard integral sheet is attached.

Staple a coloured sheet of paper to the back of each question
Hand in this question paper with your answers

There are four (4) questions in this paper




QUESTION 1.

(a)

(b)

(c)

(d)

I

Find (i) tan’ x

COs X

(i)

SN

Prove the identity

sin 2x cos 2x
- =sec x

sin x coSs x

Given that f’(x)=x+l and f()= 0 find f(e).
x

You are given that the expression 4e” + e~ has a minimum
value. Find, in simplest log form, the value of x for which this
minimum occurs, and find the minimum value, also in simplest form.

(You do not need to establish that a minimum occurs.)




QUESTION 2

(a)

(b)

)

(i)

(1)

(i)

(iif)

(iv)

Find the number and nature of any stationary points of the
curve f(x)=e* —ex

Hence sketch the curve for all real x .

Using your graph, or otherwise, explain why e* > ex for

all real x, and discuss for what value(s) of x e* = ex.

Prove that the equation of the normal PT to the parabola

x? = 4ay at the point P (2ap,ap2) is
x+py=ap3 +2ap

Show that the line QS through the focus S and parallel to

the tangent at P is
px—y+a=0

Show that R, the point of intersection of PT and QS is the point
(ap, a(p? +1)).

Hence find the equation of the locus of R and discuss briefly

the nature of this locus.

N




QUESTION 3

@

(b)

Solve cos@=tan@ for 0 <O < .

Give your answer to 2 decimal places.

Consider the equation sinx + 3cosx =1 for -z <x<7x.

1) Using the formulae for sinx and cosx intermsof ¢ = tang— ,

solve the equation.

(ii) Express sinx + 3cosx in the form Rsin(x +«) where
o is acute, and hence sketch y =sinx + 3cosx over the

given domain. Indicate clearly how your graph could be used

to solve the equation in (i) and show your solutions on the graph.




QUESTION 4

. 4x +1 . o
(a) Find j X using the substitution » =2x +1. 3
2x +1
3
(b) Evaluate jo xv4 —x dx using the substitution u =4-x . 3
(c) The curve y =tanx isgivenfor 0 < x < % 3

The size of the shaded area is given by

e 1
_[ tanx dx = —log2.
0 2

. sin x
Given that tanx = , find 6.
cosx
0 X
(d) Two concentric circles have radii 2cm and 4cm. 3

Two tangents are drawn from a point on the larger circle to the smaller
circle, and the points of contact are joined as shown.
Find the exact area of the major

segment thus formed, as shaded

on the diagram.

[You will need to use:
the tangent is perpendicular to

the radius at the point of contact.]

END OF PAPER
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