SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY HILLS

DECEMBER 2004

HSC ASSESSMENT TASK #1

Mathematics

General Instructions Total Marks — 62
* Reading Time — 5 Minutes * All Questions may be attempted
*  Working time — 90 Minutes
e Write using black or blue pen. Pencil
may be used for diagrams.
* Board approved calculators may
be used
«  All necessary working should be Examiner -A. M. Gainford
shown in every question
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Question 1.(15 Marks) Gtart a new booklet)

(@)

(b)

(€)

(d)

()

(f)

(9)

(h)

()

(k)
()

Express as a common fraction in lowest terms:

1
6°x35° )2
148 x15°

Marks

Calculate the probability of obtaining a tosél10 or more when two standard dice 1

are rolled.

Factorise completelgx® —13x— 5.

Sketch on the number plane the graph of the funcfie log, x in the domain
0<x<8.

Write an equation for the parabola with vertexQQand directrixy = -3.

Solve forx: 2log, 3= log, x— log; €.

Find the 108th term of the arithmetic seried— 43 -1+ 22 +...

Find log, 128, correct to 4 decimal places.

NG

X

Find Iirrg 2

4
Evaluatez 2"

r=1

For which values ok doesx? —kx+4 have no real zero.

Given the expressioBix’ +12x+ 5:
0] Find the value ok for which the expression has its minimum value.

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

(@)

(b)

(©)
(d)

Find and simplify the derivative of each of thowing:

(i) x*—4x* -3

@  (-1°
(i) Xa/x—1
. 2x-1
(iv) i1

Consider the parabola with equatitynﬁ(x2 + 2x+13)

()  Write the equation in the forifx—h)’ = 4a(y-k).

(i)  State the vertex and focus.

(i)  Sketch the curve.

Express the arithmetic serigs 3+ 5+ 7+...+ 19¢in sigma notation

A fair tetrahedral die has its faces marketl, @, and 3, and the bottom face is
noted. An experiment consists of rolling two suatedand multiplying the
outcomes.

0] Use a table to enumerate the sample spacesoéxiperiment.

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

(i) State the probability that the result is gredtean 4.
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Question 3.(15 Marks) Gtart a new booklet)

(@)

(b)

(©)

(d)

(e)

(f)

Find the values oA, BandCif x* -4x+3= Ax(x-1+Bx+C.

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

0] both balls are black

(i)  atleast one is black.

If log,x=p, log, y=q, and log z=r, find an expression in terms jfq andr

for:
X2y
3log. | —=
ga( ﬁJ

Show that the equatiofx— p)(x—q) =r? always has real solutions for regk
andr.

The fifth term of a geometric series is 2, anddlghth term is%.
Find

(1) the first term

(i) the common ratio

(i) the sum to infinity.

The quadratic equationx’ —5x+3- 3a = 0 has rootsy andf3.
(1) Find a + £, andaf in terms ofa.

(i)  Given that the roots differ by 11, find thelva ofa.
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Question 4.(15 Marks) Gtart a new booklet)

Marks
(@)  Find the co-ordinates of the point on the cugve x* +6x? +12x+ 3 where the 2
gradient of the tangent is zero.
(b)  Solve the quadratic inequality’ + x—2< 0. 2
(c) The positive multiples of 7 are 7, 14, 21, .... 2
(i) What is the largest multiple of 7 less than Q®0
(i)  What is the sum of the positive multiples olegs than 1000?
(d)  Solve the equatiox* —=5x*+ 4= 0. 2
(e)  Consider the curve with equation= x* + x: 3

(1) Find the gradient of the tangent at the pomtle curve wherg = 1.

(i) Write in general form the equations of thegant and normal to the curve
at this point.

(H llyainvests $50 000 in an account which ed@¥#sinterest, compounded annually. 6
He intends to withdrawM at the end of each year, immediately after thera@st
has been paid. He wishes to be able to do thisxactly 20 years, so that the
account will then be empty.

0] How much money does he have in the accountathately after he has
made his first withdrawal?

(i)  Write an expression in terms bf for the amount of money in the account,
immediately after his 20th withdrawal.

(i)  Calculate the value dfl which leaves his account empty after the 20th
withdrawal.

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

End of paper.
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Question |

. ‘/ 6 %355 )2 (3% 20 %7V s
a) . | e
( ‘\14“x15“J 2% 7 %310 x5
i

(b) P = P(46) + P(55) + P(56) + P(64) + P(65) + P(66)

S
36
.
6
~15)6x+2) X239
© 6x2—13x_szw +L3
= (2x-5)3x+1)
9
(d) 2f el

K

< - - - ~-~-Zn:-3

xX*=4ay a=3
x* =12y

) 2log,3 =log,x—log, 6
.. x
log, 3’ = logs(gj

S 9=

wh
J>_c:\!><

X =
(@7, =a+(n-1d

7
= —8+(108*1)>{27J

= 3664

log,, 128

(h) log, 128 =
]Ogl07

=2-4935

2x° - (25~
) lim 2% iy 222 1)
x>0 X =0 X

=1i1132x?l
=2(0)-1
=-1

4
G) D27 =2"+224273 40
r=1
= 1—5 or 0-9375
16

k) A=b*—4dac
= (-KF -4(1fa)
=k*-16
No real zero when A <0
k*-16 <0
Graph

4<k<4

(D (i) axis of symmetry
)
2a
-12

23)
=-2
Value of x for which the expression has its
minimum value is -2

(i) sub x = -2 into 3x% +12x+5
3(-2f +12(-2)+5
=7

Minimum value is -7
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k=0 1 -3 = Ty = ac =7Z7
Coxtpga —37 Ax(x-) ¥Bx -3 = 3 2
At 2 =) = ‘z”:;
O\ 44-3 = g-3 e =% i)
5 =5 2 x("f) -z
Lox Wy =3 2 Arxlxo) Fix -3 ST -2
1.7 ? le o -l candr A = (62 (1 \
=1 (W = {—~C
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= 243 &
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=3(2p +q, -27) Lo-qe = () —a)
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? i T = -
' a = 9 2 @
(OU Cx.—y)(x—?) = |
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(4)  (f) (iv) M =8000

20 _
We need R such that 50000R™ - 8000( RR 11] =0

Testr=10%ie R=11

R* -1
50000R* — 8000( j = -121825[00
Testr =14%ie R=1[15

R* -1
50000R* - 8000( j =-41024193
Testr =15%ie R=1015

R* -1
50000R* - 8000( j = -1221[79
Testr =16%ie R=1016

R* -1
50000R* - 8000( j = 5000000

S0 15% paisthe required interest rate.
NB  Asapoint of interest amore exact answer is:

R =10150269696 = r =150269696%



