Student No:

ROSEVILLE COLLEGE

HSC MATHEMATICS
HALF-YEARLY EXAMINATION

2004

Time allowed: 3 hours + 5 minutes reading time

DIRECTIONS TO CANDIDATES:

e  Attempt all questions

e  Board approved calculators may be used

e All questions are of equal value. The part marks for each section are shown
on the right hand side of the page

e  Please start each question in a new writing booklet.
All necessary working should be shown. You may not be awarded the marks
for an answer unsupported by working or badly arranged work.



Question 1 Begin a new page with your number written clearly at the top

a)

b)

<)

d)

Solve 4x—-8=12

Find the value of - 12- 365 ; 8-66

correct to two decimal places.

Factorise fully:
i. a’ —b" +3a+3b

ii. 8p° + 64

Write down the next two terms of the following series:
1. -1,4,9,..

1. 4,3, —9— y o
4

2

4+3

Express with a rational denominator.

At Octopus Communications’ annual sale, all mobile phones were discounted by 40%.
Cedric paid $630 for a mobile phone at the sale. What was the original price of the phone?

Question 2 Begin a new page with your number written clearly at the top

a)

b)

d)

x—6 4x

Solve the equation s

Find the values of x for which 6x* —x—2=0.

Graph the solution of | 2x + 3 | > 2 on the number line.

Solve for n:
i " —15n+16=0 (correct to 2 decimal places).
it. |3n —5|=4n -17.

Find the values of tan x when tan’x + sec’x = 7.




Juestion 3 Begin a new page with your number written clearly at the top

a)

In the diagram O(0, 0), A(1, 5), B(8, —2) and C(7, —7) are the vertices of quadrilateral OABC.

1.
.
i,
v.
V.
Vi.
vii.

Viil.

yf A(l, 5)

O B(8, —2) x

C(7,-7)
DIAGRAM NOT DRAWN TO SCALE

Find the midpoint of the interval joining AC.

Find the gradient of AB.

Show that the equation of AB isx +y = 6.

Find the exact length of AB in simplest surd form.
Show that AB is parallel to OC.

Explain why OABC is a parallelogram.

Find the exact perpendicular distance from O to AB.
Hence find the area of parallelogram OABC.

b) The graph shows the graph of y = f (x).

1.
il.

y A

\0

=

Copy this graph onto your answer sheet.
On the same set of axes, sketch the graph of its derivative, f(x).
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Question 4 Begin a new page with your number written clearly at the top

a) If cosa = ——i— and sina < 0, find the exact value of tana.

2x for -4<x<0

J9-x*  for 0<x<3

b) The function f(x) is defined as: f(x) = {

i Find the value of /(0).
1. Sketch y = f(x).
1ii. State the range of y = f(x).

c) Differentiate with respect to x:
i. 26 +4x -1
G CoS X
x
d) Given the equation 3x” + 4x — 3 = 0 has roots o and f,
evaluate the following without finding o or -
1. atp
il. of
. 207 +2p°

Question 5 Begin a new page with your number written clearly at the top

a) The equation of a parabola is (x — 3)* =—12 (y - 1). Find the:
1. coordinates of its vertex.
1. equation of its directnx.
x=10
b) Show that Z (4x +1) is an arithmetic series and hence evaluate this summation.
x=]
c)
Not to VA
scale ]
A B

7

/0

R 4

The diagram shows a sketch of the curve y = x* — 6x° + 9x + 4.
The curve has a local maximum point at A and a point of inflexion at B.
The line / is a normal to the curve at point B and meets the x axis at a point C.
1. Find the coordinates of point A.
1. Show that the coordinates of point B is (2, 6).
1. Show that the equation of the line /isx -3y + 16 = 0.
v. Find the coordinates of point C.
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Question 6 Begin a new page with your number written clearly at the top

a)
P Q
\'
T
S R
NOT TO SCALE
PQRS is a parallelogram. TQ bisects £ PQR and VS bisects £ PSR.
1. Copy this diagram onto your answer booklet.
. State why £ PQR = Z PSR. 1
iii. Prove that A PVS and A RTQ are congruent. 3
1v. Hence find the length of TV if PR =20 ¢cm and TR = 8 cm. 1
b) The table below gives the values of f(7) for 0 <r<2. 3
0 0.5 1 1.5 2
f) 0 0-30 0-37 0-33 0-27
Use the Trapezoidal Rule with 5 function values to evaluate:
2
j f(t)dt correct to 1 decimal place.
0
©)

=Y

A C
4— 6m —>
NOT TO SCALE

The diagram represents the span of a bridge, 10 metres high and 6 metres wide.

The curved part of the span is a parabola with vertex 9 metres above the ground.

Using the axes shown in the diagram, find:
1. the equation of the arc ABC; 1
it. the shaded area ABCDE. 3




Question 7 Begin a new page with your number written clearly at the top

a) Find the limiting sum of the series 1 + 3 + 2 + 27 + ... 2
4 16 64
b) Find:
1. j(4x3 +x% +3)dx 1
i [x/xdr 1
i, [ sin 3xdx | 1
iv. j-—fix——y 2
2x+3)
i
c) Evaluate I sec’ 3xdx. 2
0
d)
Wasteland bordering a river bank and a straight road was fenced off and used 3

as arecreational park. Perpendicular distances from the road to the river bank
are shown on the diagram. Use Simpson’s Rule, with 5 function values, to
approximate the area of the recreational park.

24 m >

NOT TO SCALE




Question 8 Begin a new page with your number written clearly at the top
a)

i 2 1 2

3 4 3

Group A Group B
A card is chosen at random from the four cards in group A, then a second card
is chosen at random from the three cards in group B. What is the probability that:
1. both of the cards chosen are numbered 2? 1
il. exactly one of the two cards chosen is numbered 2? 1
1ii. the number on the card from group A followed by the number on the 1
card from group B will form a two digit number greater than 40?

b) A number of electrical components are wired together in an alarm so that it will operate .1
if at least one of the components works. The probability that each one of these components
will work is 0-6. If an alarm had three components wired together, find the probability that
at least one of the components will work.

c) To calculate the area of the region bounded by the curve y = x* — 2x and the x axis
4
between the ordinates x = 0 and x = 4, Ernie used j' ( —2x) dx.

1. Explain why Emie’s method of calculating this area is incorrect. 1
. Find the area of the required region. 3
d)

The cross section of the tamp was ' Wﬁ% g@h of y = ﬁx)

f(x)= {

1—-cos mx 3<x<

1. Find the area of the cross section of the ramp, the shaded area in the diagrams. 3
il. The ramp is solid concrete. How much concrete was used to make the ramp? 1

6




Question 9 Begin a new page with your number written clearly at the top

a)
1. On the same number plane, sketch the curves y = sinx and y = tan% 2
in the domain 0 <x <27
il. Hence find the number of real solutions to the equation sin x = tan% 1
for0<x<2nm
b)
Not to A
scale B
o C
The diagram shows a sector OAC with area of 907 cm?® and OA = 15 cm.
i Find the exact size of 0 in radians. 2
ii. Find the perimeter of the segment ABC. 3
Give your answer correct to the nearest cm.
c) The diagram shows a cone and a paraboloid. It represents an ice-cream cone
which is completely full of ice-cream and which has an additional scoop of
ice-cream on top.
Y A
©,5)
,—_-- 2" =
14
0 x
(All measurements in cm)
FIGURE NOT TO SCALE
To calculate the volume of ice-cream, the area bounded by the section of the
line y = 4x between (0, 0) and (1, 4), the part of the parabola between (1,4) and (0, 5)
and the y axis, was rotated about the y axis.
1. Determine the total quantity of ice-cream contained in the cone and the scoop on top. 3
1. How many of these ice-creams can be made from a 1 litre container of ice-cream? 1

(All measurements are in cm and 1000 cm’® = 1 litre).




Ouestion 10 Begin a new page with your number written clearly at the top

a)
b)

How much will $6000 accumulate to at the end of five years if it is invested
in a fund which pays an interest rate of 4% p.a. compounded quarterly?

Not to
scale

Beginning with a circular piece of fabric of radius 5 cm, Le sewed together circular
strips of different coloured fabrics which increased in width to make a circular tablecloth.
The finished width of the first strip was 10 cm, the second was 15 cm, the third was 20 cm
and so on.
1. Show that the width of the tenth strip was 55 cm.
1. The radius of the table cloth was 455 cm. How many strips were sewn to the edge
of the first circular piece?

When Jack left school, he borrowed $15 000 to buy his first car.
The interest rate on the loan was 18% p.a. and Jack planned to pay back the loan
in 60 equal monthly instalments of $M.
1. Show that immediately after making his first monthly instalment, Jack owed
$[15 000 x 1-015 - M].
1. Show that immediately after making his thlrd monthly mstalment Jack owed
$[15 000 x 1-015° — M(1 + 1-015 + 1-0159)].
1i. Calculate the value of M.
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