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Outcomes Assessed: P2 — P8
Task Weighting: 40%

General Instructions

e Reading time — 5 minutes
e Working time — 2 hours
e Write using blue or black pen

e Attempt all questions and show all
necessary working

e Answer all questions on the pad paper
provided

e Write your Student Number at the top
of each page

e Begin each question on a new page

e Marks will be deducted for careless or
badly arranged work

e Mathematical templates, geometrical
equipment and scientific calculators
may be used

Centre Number

Total marks — 78

e Attempt Questions 1 — 6

Student Number

Question | Calc | Comm |Reasoning| Marks
1 /3 /13
2 /5 /1 /13
3 2 2 /13
4 /1 /1 /8 /13
5 /3 2 /6 /13
6 /3 /3 /5 /13

TOTAL 12 /9 124 /78
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Marks
Question 1 (13 marks)

542 . S .
(a) Evaluate 3171107 expressing your answer in scientific notation correct 2
. X

to 3 significant figures.

(b)  Simplify | -7 |—]| 4| 1
(c) A car salesman buys a second hand car and then sells it at a profit of 37.5%. If 2
the car salesman sells the car for $30 800, what price did he pay for the car
originally?

1 1
(d) Express + in simplest form. 2
4-3 4+
(e) Factorise fully:
8—x’ 2
() Solve:
1
i — =8 1
(1) X
(i) |2x=5|=7-3x 3
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Marks
Question 2 (13 marks)

(@)

Not to Scale

In the above diagram A(1, 0), B(4,1) and C( 1, 6) are points on the number plane.

Copy or trace this diagram into your writing booklet.

(1) Show that the equation of AC is 3x+y—-3=0 2

(1)  Find the length of AB 1

(iii)  Show that AB L AC 2

(iv)  Find tan @ 2

(V) On your diagram, shade the region satisfying the inequality 1
3X+y—-3<0

(b) Differentiate:

(i) 2’ —Lys 1
X
Gi)y  (3x* +4f 2

(i)  xy1—X 2
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Marks
Question 3 (13 marks)

(a)  Solve v/2sin@+1=0 for 0° <6 <360° 2

(b)  Solve 12+4x—x>>0 2

() A ship sails from point A on a bearing of 237° for a distance of 423 kilometres
to point B. The ship then turns and sails due south to point C. The bearing of A

from C is 041°.

(1) Draw a diagram showing this information 1
(i)  Find the size of ZBAC, to the nearest degree 1
(ii1))  Calculate the distance (to the nearest km) the ship must travel back 2

to point A from C.

d If « and A3 are the roots of the quadratic equation 2x*> — 6x + 3 =0 find:
( q q

(1) a+ f 1
(i1) af 1
(iii) o’ + B’ 2
(e) The diagram below shows part of the graph of an even function 1
Y 4
» X

Copy and complete the graph of the function.

Preliminary Course, Semester 2 Examination 2008 page 4
Mathematics



Marks
Question 4 (13 marks)

(a) Find the quadratic equation whose roots are 2 and -3 1

(b)  Consider the function y = 1 +2
X

(1) State the domain and range of the function 2

(i)  Find y 1
dx

(iii))  Hence or otherwise explain why the gradient of 1

1 ) .
y =—+ 2 is always negative
X

(© A

Not to scale

The triangle ABC has a right angle at B. D is the midpoint of AB and DE is
parallel to BC. Copy this diagram into your writing booklet.

(1) Prove that ADE is a right angle 1
(1))  Prove that triangle AED is congruent to triangle BED 2
(ii1))  Prove that BE = EC 2
(d)  Express 3x> — 7x — 2 in the form ax(x + 1)+ bx* +c(x + 1) 3
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Marks
Question 5 (13 marks)

(a) The angles in a regular polygon are 156° each. Find the number of sides 2
in the polygon.
(b) Find the values of q for which the expression 2x> — X + 4q is positive definite 3
(©) Differentiate from first principles 3
f(x)=2x> - 6x
(d) Prove that: 3
sin@(1 + tan@) + cos & (1 + cot @) = W—COS@
sin @ cos 6
(e) Maud was asked to sketch the graph of y = | 6 — 3X | showing all important 2
features
Below is her solution: R
6

» X
The solution is incorrect.
Explain why this is incorrect and draw a correct solution.
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Marks
Question 6 (13 marks)

(@)  Simplify tan> 0 (1 —sin’ 0) 2

(b) For the function defined by:

3-x? for -2<x<-1
f(x)= 2 for ~1<x<1
X +1 for 1<x<2
(1) Evaluate: (a) f(— 2) 1

(i)  Sketch the graph of the function in the given domain. 3

(©) Find the value of X for which the curve y = (3X — 4)3 cuts the Xx-axis 3
and find the gradient of the tangent at this point.

(d) Solve x* —5x* —=36=0 3

End of paper
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