FORT STREET HIGH SCHOOL

2007

Teacher: _

Class: _

HIGHER SCHOOL CERTIFICATE COURSE
ASSESSMENT TASK 4: TRIAL HSC

Mathematics

Time allowed: 3 hours
(Plus 5 minutes reading time)

Qutcomes Assessed

|
Chooses and applies appropriate mathematical techniques in order to 1 e

solve problems effectively

ue_gs_ _Mark.é )
15

Manipulates algebraic expressions to solve prcb!erns from wplc areas | 4,5.6
| such as functions, quadratics, probability and series
SEEISS "

calculus and applies them appropriately

Symhes;ses mathematical solutions to harder problems and

J
——
Demonstrates skills in the processes of differential and integral 1 7.8,9
[ communicates them in appropriate form _ ‘

Question |1 2 3 4

Marks M2 M2 12| M2
|

M2 M2) M2 M2| M2 M2]| 120

Directions to candidates:
s Attempt all questions

e The marks allocated for each question are indicated
¢ All necessary working should be shown in every question. Marks may be deducted

for careless or badly arranged work.

* Board - approved calculators may be used
s Each new question is to be started on a new page
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Question 1: (12 marks)
Use a SEPARATE writing booklet

a) Factorise completely ab—a—bx+x

b) Simplify [2| + |- 3|

c) Find integers a and b such that

ﬁl. 2z:av!§+b

d) Find the value of cos% , correct to 3 decimal places.

e) Solve tz-;.nﬁ‘:—L for 0° <8 <360°

V3

f) Graph on a number line the values of x for which [x-2|>1

aml _gn

9) Simplfy =5

MARKS

Question 2: (12 marks) MARKS
Use a SEPARATE writing booklet
a) B
E
X
y D c

Triangle ABC is a right angled triangle with £A4BC =90°. D is a point on
AC such that 4B=BD=DC. E lies on BC such that 4E bisects
ZBAD. Let ZADB=x".

Copy the diagram into your booklet showing this information.

i) Show that £DBC = (2x-90) 2
i) Hence find the value of x. 1
iii) Show that triangle AEC is isosceles 2

b)

E

In the diagram above, ZABC =ZAED, AB=2, BD=3, CE=5 and
AC =x . Copy the diagram into your booklet
i) Prove that triangle ABC is similar to triangle AED 3

iiy Hence find the value of x 2



C) P

18.6 kilometres

12.5
kilometres

R 0

In the diagram above, PQ =18.6 kilometres, PR =12.5 kilometres and
ZPOR=37". ZPRQ is obtuse. Find the size of ZPRQ correct to the

nearest minute.

Question 3: (12 marks)
Use a SEPARATE writing booklet

A

A(-3,6)
NOT TO

SCALE

2

c@2,y)

The diagram shows the origin 0 and the points 4(-3,6), B(5,2) and C(2,y).
The lines AB and BC are perpendicular,
Copy or trace this diagram onto your writing sheet.

a) Showthat 4 and B lie onthe line x+2y=9

b) Show that the length of 4B is 445 units.

c¢) Find the perpendicular distance from 0 to 4B.

d) Find the area of triangle 40B.

e) Show that C has coordinates (2,-4).

f) Does the line AC pass through the origin? Explain.

g) The point D is not shown on the diagram. The point D lies on the x
axis and 4BCD is a rectangle. Find the coordinates of D. Note: D is
not the point of intersection of line AB extended to meet the x axis.

h) On your diagram, shade the region satisfying the inequality

x+2y29.

MARKS



Question 4: (12 marks) ' MARKS
Use a SEPARATE writing booklet

a)
i) On the same set of axes, sketch the graphs of y=+/4-x* and
y=|x+2. 2

ii) Hence, shade the region bounded by y =+v4-x* and y =|x+2| 1

iii) Using the diagram or otherwise, explain why
a
jJ4- P (x+2de=n-2
-2

b) From seven cards showing numbers
15 132,233, 3,:3
two cards are chosen at random and without replacement. What is
the probability that
i) both cards showa 1 1
ii) the sum of the two numbers on the cards is greater than 47 2

c)

The spinner shown above is ugd—m—a-ga_me. Once spun, it is equally
likely to stop at any one of the letters A, E |, O or U.
i) If the spinner is spun twice, find the probability that it stops on the
same letter twice. 2
ii) How many times must the spinner be spun for it to be 99% certain

that it will stop on the letter E at least once? 2

Question 5: (12 marks)
Use a SEPARATE writing booklet

a) Solve x*+2x+1=4.

b) A given parabola has a focus with coordinates (2,—1) and a directrix
with equation y=3. Find the equation of the parabola and state its
focal length.

¢) Find the exact solutions of 2sin’ @ -sin@—-1=0 for 0< @ <2x.

d) The quadratic equation x* +mx+n=0 has one root that is twice the

2
other. Find the value of 7.
n

MARKS



Question 6: (12 marks)
Use a SEPARATE writing booklet

a) The first three terms of an arithmetic series are 6+10+14+.,. ..

Calculate the number of terms needed to give a sum of 390.
b) The geometric series a+ar+ar’ +... has a second term of % and

has a limiting sum of 1.
i) Showthat a=1-r

iy Solve a pair of simultaneous equations to find »

c) The sum of the first 8 terms of a geometric series is 17 times the sum
of its first 4 terms. Find the common ratio.

d)
i} Write down the discriminant of 2x* —=3x+k

iy For what values of k does 2x* -3x+k have an equal real roots?

MARKS

Question 7: (12 marks)
Use a SEPARATE writing booklet

a) Differentiate with respect to x:

—

i) Jx (leave answer as surd)
i) x’e?*  (answer in factored form)

tan x
2x+1

i)

2r
b) Find J’—j—4 dx
€ <+

3

Evaluate ]"(% X +cos Zx}k

R

c

—

d) Find the equation of the normal to the curve y=xsinx at the point

where x =

TP

MARKS



Question 8: (12 marks) MARKS

Use a SEPARATE writing booklet Question q: ( 12 -marks) MARKS
Use a SEPARATE writing booklet

a) The table shows the values of a function f(x) for five values of x. 2
a)
x 2 2.5 3 35 B
e
7B) [Faz | 120 ee f &0 | 27 .

Use Simpson’s Rule with these five values to find an approximation to

4
_[ f(x)dx (Answer to 2 decimal places)

b) Consider the curve given by y=6x* —x’ ) . :
i) The curve y=x* and the line y=3x+4 intersect at the points 4

i) Find the coordinates of the two stationary points 2 . )
and B as shown in the diagram above. 2
i) Determine the nature of the stationary points 2 . )
Find the x coordinates of the points 4 and B.
iy Show that there exists a point of inflexion when x=2 1
i) Find the area bounded by the curve y = x* and the line y =3x+4. 3
iv) Sketch the curve for the domain -2<x<6 2

b) A cylindrical container closed at both ends is made from a sheet of
¢) Find the area bounded by the curve y=+x+2, the x-axis and the
: thin plastic. The surface area of the cylinder is 600z centimetres® .
line x=7. 3
i) Show that the height # of the cylinder is given by the expression:

h= 0 _ r, where r is the radius. 2
r

ii) Find an expression for the volume ¥ in terms of ». 2

ili) Find the height of the container if the volume is to be a maximum. 3



Question 10: (12 marks)
Use a SEPARATE writing booklet

a)

b)

c)

d)

Sketch y=4cos3x for 0<x<2x

Find the sum of the series

logx +logx? +logx’ +.......+log x'°

Bronwyn borrows $500 000 from a finance company to buy a house.

She pays interest at 6% per annum, calculated quarterly on the

balance still owing. The loan is to be repaid at the end of 20 years with

equal quarterly repayments of $P.

Let 4, equal the amount owing after the n" repayment.

i} Show that after the first quarterly repayment of $P Bronwyn owes
an amount equivalent to 4, =$507 500 - §P

ii) Find an expression for the amount still owing after 3 repayments of
$P.

iy Find the value of $P to the nearest cent.

Find the volume generated when the curve y =-/cotx is rotated about
the x-axis between x=% and x=%. Leave your answer in exact

form.

MARKS
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