SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY HILLS

DECEMBER 2004

HSC ASSESSMENT TASK #1

Mathematics

General Instructions

* Reading Time ~ 5 Minutes

*  Working time — 90 Minutes

¢ Write using black or blue pen. Pencil
may be used for diagrams.

¢ Board approved calculators may
be used

¢ All necessary working should be
shown in every question
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Question 1. (15 Marks) (Start a new booklet.)
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Express as a common fraction in lowest terms:

635 i

14%x15"
Calculate the probability of obtaining a total of 10 or more when two standard dice
are rolled. ’

Factorise completely 6x° ~13x—35.

Sketch on the number plane the graph of the function y=log, x in the domain
0<x<8. )

Write an equation for the parabola with vertex (0, 0) and directrix y=-~3,
Solve for x: 2logs3 =log, x—log, 6.
Find the 108th term of the arithmetic series ~8— 45-14+2L+...

Find log,128, correct to 4 decimal places.

2x%—x

Find lim
X0 X

4
Evaluate 27

r=l

For which values of k does x* —kx+4 have no real zero.
Given the expression 3x*+12x+5:
(i) Find the value of x for which the expression has its minimum value.

(i)  State the minimum value of this expression
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Question 2. (15 Marks) (Start a new booklet.)

(2)  Find and simplify the derivative.of each of the following:

(6)) 3 —4x* -3
@ (2*-1)°

(iif)  xvx-1

i)

(®)  Consider the parabola with equation y = %()c2 +2x+ 13)

(i) Write the equation in the form (x— h)2 =4a(y-k).

(ii)  State the vertex and focus.

(iif)  Sketch the curve.

(¢)  Express the arithmetic series 1+3+5+7+...+199 in sigma notation

(d) A fair tetrahedral die has its faces marked 0, 1, 2, and 3, and the bottom face is
noted. An experiment consists of rolling two such dice, and multiplying the
outcomes.
(i) Use a table to enumerate the sample space of this experiment.

(ii)  State the probability that the result is 0.

(i)  State the probability that the result is greater than 4.
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Question 3. (15 Marks) (Start a new booklet.)
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Find the values of 4, B and Cif x* —4x+3= dx(x—1)+ Bx+C.

An urn contains 6 black balls and 4 white balls. Two are drawn without
replacement.
Find the probability that

(i)  both balls are black

(ii)  atleast one is black.

If log, x= p, log, y = ¢, and log, z =r, find an expression in terms of p, g and r

2
3log, [%J
z

Show that the equation (x— p)(x—g)=r" always has real solutions for real p, ¢

for:

and r.

The fifth term of a geometric series is 2, and the €ighth term is % .
Find

@) the first term

(i)  the common ratio

(i)  the sum to infinity.

The quadratic equation x*—5x+3~3a=0 has roots & and 3.
6] Find -+ f, and ¢ff in terms of a.

(ify  Given that the roots differ by 11, find the value of a.
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Question 4. (15 Marks) (Start a new booklet.)

Marks
(8)  Find the co-ordinates of the point on the curve y = x* +6x® +12x+3 where the 2
gradient of the tangent is zero - <
"‘RWA] qlgﬂl“
X
() Solve the quadratic inequality x* +x~2<0. 2 SYDNEY BOYS HIGH
, : SCHOOL
(c)  The positive multiples of 7 are 7, 14, 21, .... . 2 MOORE PARK, SURRY HILLS
@) ‘What is the largest multiple of 7 less than 1000? D ec emb er 200 4
(i) ~ What is the sum of the positive multiples of 7 less than 1000?
(d)  Solve the equation x* —5x*+4=0. 2 Year 11
(6)  Consider the curve with equation y=x*+x: 3 ) HSC Assessment Task #1

(1) . Find the gradient of the tangent at the point on the curve where x = 1.

(ii) Write in general form the equations of the tangent and normal to the curve

Wt n gen Mathematics

(f) Iiyainvests $50 000 in an account which earns 8% interest, compounded annually. 6
He intends to withdraw $M at the end of each year, immediately after the interest
has been paid. He wishes to be able to do this for exactly 20 years, so that the
account will then be empty.

Sample Solutions

Question Marker
(if)y ~ Write an expression in terms of M for the amount of money in the account, 1 Mr Fuller

@ " How much money does he have in the account immediately after he has
made his first withdrawal?

immediatety after his 20th withdrawal. 2 Mr Boros/Ms Roessler
3 Mr Dowdell
(iii)  Calculate the value of M which leaves his account empty after the 20th 4 Ms Opferkuch

withdrawal.

(iv)  Suppose llya wished to be able to withdraw $8000 per year for the 20 years.
By using your calculator alone, estimate, to the nearest percent, the interest
rate he would then need to earn on his account.

End of paper.
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