Name:

" Teacher:

Class:

FORT STREET HIGH SCHOOL

2009

HIGHER SCHOOL CERTIFIC‘ATE:;COURSE

ASSESSMENT TASK 4: TRIAL HSC

Mathematics

TIME ALLOWED: 3 HOURS
(PLUS 5 MINUTES READING TIME)

QOutcomes Assessed Questions Marks
Chooses and applies appropriate mathematrcal techniques in order to 1,2,6
solve problems effectively
Manipulates algebraic expressions to solve problems from toprc areas 5,7,
such as functions, quadratics, trigonometry; probability and
logarithms
Demonstrates skills in the processes of differential and integral 3,4,10
calculus and applies them appropriately ‘
Synthesises mathematical solutions to harder problems and - 8,9
communicates them in appropriate form
)
1 Question |1 2 3 4 5. |6 7 8 9 10 | Total | %
Marks M2\ 12| 12| 12| M2| M2| 12| 12| 12| 12| 120

Directions to candidates:
e Attempt all questions
e The marks allocated for each question are md.rcated

* Allnecessary working should be shown in every question. Marks may be deducted for -

careless or badly arranged work.
* Board - approved calculators may be used
¢ Each new question is to be started in a new booklet
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QUESTION 1 (12 marks) Start a NEW booklet,

(a)
(b)

(©)

(d)

)

®
@)

Factorise 16x> —25

Find the value of 177 to two decimal places
4z .
Convert = radians to degrees

Simplify x+3x L

2
Evaluate J.4x+7dx
1

Express 0.23 as a fraction. Show working.

Solve 5-3x<9

Marks

QUESTION 2 (12 marks) Start a NEW booklet.
(a) For the points A (3,2) and B (-5,-5),
(i) - Find gradient between A and B
(ii) Find midpoint of A and B
(iii) Find distance betweeh A an.d B. Answer as a surdl

(iv) Show that the equation of the line / through Aand B
is 7x—-8y—5=0

(v) Show that the point C (-3,4) does not lie on the line /
(vi) Find the perpendicular distance from the line / to (-3,4)

(b) Find the equation of the line through (2,3) and the point of
intersection of x+2y~3=0and 2x+3y-7=0

QUESTION 3 (12 marks) Start a NEW bookiet.

(a) Differentiate (i) (x*-D"
(i) tan(3x)

(b) Find the equation of the tangent to the curve: y xe*
at the point (1,e)
sinx
14+cosx

(c) Differentiate y =

and hence show that Q: !
dx' 1+cosx

(d) The curve y=3x+);iz has a turning pointat x=3.

Find the constant a

‘ Marks




QUESTION 4 (12 marks) Start a NEW booklet.
(@) Find the primitives (i.e. indefinite integrals) of:
() e
(i) sin6x

(b) Evaluate

R 2jcosxarx
(i) j’ﬂ

(c) The following gives values of S(x)=xlogx

1 2 3 4 5

X
fix) 0 1.39 3.30 5.55 8.05

Use Simpson's rule with these five values to find an approximation
to two decimals places of

].x log xdx
1

'(d) Find the area between the curve y :—1—2,
(1+3x)

the x-axis and the ordinates x=0and x= 1% as

shown in the sketch below.

Marks

QUESTION 5 (12 marks) Start a NEW booklet.

(a) ()  The co-ordinates of P are (2,1). Show that P lies on
both the parabolas 4y = x* and 4y = (x-4)*. Show

that P is the only point of intersection of the two
curves.

(i) Find the equation of the tangent at P to the parabola
4y =(x-4).

(iii) Find the co-ordinates of the other point Q at which
this tangent intersects the parabola 4y =x*

(b) The roots of 2x” —3x—7=0are a and B. Find:-
(i) a+B
(ii) ap

(i) a®+p>

Marks

S



QUESTION 6 (12 marks) Start a NEW booklet. Marks QUESTION 7 (12 marks) Start a NEW booklet  * Marks

(a) s (a) Two ordinary dice, with the numbers 1 to 6 on théir faces are
T Ly R thrown. What is the probability that:- '
7
\ ‘ (i) they both show 62 1
(Not to scale) '

. ) (i) they show a 1and a 6? ‘ 1
(iii) at least one of them shows a 1? 2

/ ‘
P 4 Q / (iv) they show a total of six? : ‘ 1

The diagram (not to scale) shows a quadrilateral PQRS, in which (b} On a destroyer there are two lines of defence against aircraft
PQIISR, PS=S8R,and PR=RQ . Also, T is a pointon RS attack. . These are a surface-to-air missile and a 15mm rapid-
produced. Draw a neat sketch of this diagram in your answer firing gun. The probability of success in hitting an attacking 3

book. aircraft with each line of defence is respectively 0.9 and 0.8.
) . Find the probability of hitting an attacking aircraft before it
(i) Given that ZRQP =35, and ZPRQ=x", find x, giving ) penetrates both defences.
reasons.

(c) Given log 23 = 1.58496, find, correct to two decfmal places:-
(ii) Ifalso £7SP=3°, find y, giving reas(o:ns » 3 (i) log 2 9 ‘ 2
(b)

(i) log 2 12

(Not to scale)

In the diagram (not to scale), ABCD is a quadrilateral. The

diagonals AC, BD interest at right angles, and £D4S = £BAS .
- Draw a neat sketch of the above diagram in your answer
book.

(i) Explaining the reason for each step, use congruent triangles - 3
to prove that DA=AB.

(i) Hence prove that DC=CB




QUESTION 8 (12 marks) Start a NEW booklet

@)

|

The diagram shows two concentric circles centre 0 and radii 20 cm
and 10 cm respectively. ODA and OCB are straight lines and the
angle between OA and OB is 60°.

Find, correct to 3 significant figures:-
(i) the perimeter of the shaded region ABCD
(ii) the area of the shaded region ABCD

{b) From a point O the point P bears 120° from North and is
12.3 km away. The point Q is 15.2 km South West of O.

(i) Mark the relative positions of O, P, Q on a sketch.

~ (ii) What s the size of £POQ?

(iii) Calculate the distance PQ in kilometres (rounded off correct
to one decimal place).

(c) The area under the curve y=+9—x* —3<x <3, is rotated about

the x - axis. Find the volume of the solid of revolution thus
obtained. Name the solid.

Marks

QUESTION 9 (12 marks) Start a NEW booklet.
(a) The first three terms of an arithmetic series are 50, 43, 36.
(iy Write down a formula for the nth term.

(i) If the last term of the series is -27, how many terms are
there in the series?

(iii)- Find the sum of the series.

(b) Aloan of $1000 is to be repaid by equal annual instalments,
repayments commencing at the end of the first year of the loan.
Interest , at the rate of 10 per cent, is calculated each year on
the balance before each repayment, and added to
‘that balance.

If the annual instalment is P dollars, prove that:

(i) the amount owing at the beginning of the second year of the
loan is (1100 - P) dollars.

(if) the amount owing at the beginning of the thlrd year of the
loan is (1210 - 2.1P) dollars

(iii) if the loan (including interest charges) is exactly repaid at the

end of n years, then

_100(L.1)"
Ty -t

Marks



QUESTION 10 (12 marks) Start a NEW booklet. Marks
(a) A function f(x) is defined by the rule
| S () =9x(x~2)"
in the domain -1<x<3.

(i) Draw a sketch of the graph of y = f (x), showing clearly the
turning points, the intercepts with x and y axes, and the
values at the end-points of the domain. ‘

(i) What is the range of f(x)?
) (b) A cylindrical can is to hold a volume of 600cm?,

(i} Show that the can's surface area can be expressed
in terms of radius r as:-

S4= 1200 + 2772
¥

(i) Find the radius r and height h for the minimum surface 4
. area to hold a volume of 600cm?®. (Answer to 2 decimal
.places.)

(For a cylinder ¥V =zr*h, SA=2zrh+2zr?)

END OF EXAMINATION
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