SYDNEY BOYS HIGH SCHOOL

MOORE PARK, SURRY HILLS
-NOVEMBER 2005

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

- Al necessary working should be shown

in every question .

Total Marks - 70

) All questions may be-attempted '

. All questions are of equal value

Examiner — R Dowdell
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Question 1: (14 marks)

()  Write down the derivatives of

@ *+x° 32" v 2% ‘
G) -3
i)~ Fxx*
. v N
@) fi‘
x

b)Y The fifth term of an Arithmetic Series is-l and the sum of the first 8 terms is

6. Find the 11th term.

{®  Find the values of 4, B and C when 2x* —4x+3= A(x -1 +Bx-D+C.

(@  The quadratic equation 5%% +3x—7 =0 hasroots & and A.Find the value

of:
® a+p
@ op
107
(iii) ;+E

i) o+p
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Question 2: (14 marks) START ANEW BOOKLET

Mat
(2 A point moves such that its distance from the point (1, 3) is always equal to
its distance from the line x = 5. The path that point moves on is a parabola.
For this parabola, determine: '
@ .its Cartesian equation;
(i) the focus; 5
(i) the directrix;
_(v) the focal lengih;
(;I) the axis of symmetry.
® "{@ Find the equation of the line which is perpendicular to
' 3x+2y -7 =0 and which passes through the point (1, 2).
@) Find the point of intersection of these two lines 4
(©) Sketch the region represented by x+3y =3 and x—y<2.
’ . 3
(@  Calculate the shortest distance from (2, 3) to the line y =3x+2.
2
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" Question 3: (4marks START A NEW BOOKLET

@
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(i) . Write in simplest form log, % —log, xz+2log, x
@iy Mai;e ythe subject of log,x —log, y =3log,(xy)
(i)’ Find log,8, correct to 3 decimal places.

vy I k)ga 7.5 =365, find the value of a, correct to 4 significant
figures.

Solve:
@) #¥4+7 =8
@ (P+xP 14" +x)+24=0 . 7

@) **+5x<6
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Question 4: (4 marks) START A NEW BOOKLET

(@

®

©

@
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z

N

Marks

Evaluate the discriminant of 3x* +5x-7=0.
Hengce, or otherwise, solve the equation. 2

For what value(s) of m does 3% +mx+5 =0 have 2 distinct, real roots?

3 white ma‘rbles' and 5 black marbles are placed in a container.

ii) A marble is drawn at random from the container. Its colour is noted

)

()

and it is returned to the container. A sécond marble is then drawn and
its colour noted. -

@ Draw a tree diagram which could be used to determine the |
probability of each possible event.

(@D Find the probability that the two marbles drawn have the same ¢
coloar.

If the first marble drawn is not returned to the container, find the
probabilty that the two marbles drawn are the same colour.

Tn a game, if a person draws 2 black marbles, he is allowed torolla
die. If the die roll yields a 6, the person wins $10. What is the
probability of winning $10 in the game if the first marble drawn is not
replaced. '

Bill borrows $10 000 (aper annum reducible interest) to setup a Home
Thedtre. He repays the money under the following conditions: :

1no répayment is required until 2 months after the purchase — that is;
no repayment is due after 1 month

the loan is to be repaid by making equal monthly repayments of $M 4
the loan is to be completely repaid 24 months after the purchase date.

Calculate the size of the monthly repayment $M.
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Qitestion 5 (14 marks) START A NEW BOOKLET

@
y 4
y=f®
» (3+h,9+6h+h2)

A 4

i , L
3 34 h x

B represents a general point on the curve y =f(%).
@@ Write down, in simplest form, the gradienit of the secant 4B.
(i) Find the gradierit of the tangentto y = f(x) at4 (3,9). .
(i) Find the eguaﬁon of the tangent to y = f(x) atthe point 4 (3,9).

o) () Copy and complete the following table in your answer booklet

(giving answers to 3 decimal places).

A 0-1 0-01 | 0-001
241 '
2

L 281 . '
) ¥A= %1_1:)%—;1-—-— , write down an approximation to A correct to 2

decimal places.

(5 Show, nsing fist principles, hat -(2°) = A2*

Question 5 continues on the next page

>
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Question 5 (continued)

A

©) O Giventhatn!=1x2x3x‘.....x(n—1)xﬁ for n>1

andthat 01=1 show that ==

“(ii) Consider thé function

1
nt (@-)

E(x)=zf—— =1+x+£+—xi+f
1
u=0 It 1

([).

@

2

21 3t
Is E(x) aninfinite geometric series? Justify your answer.
Find an approximation for E() by using the first five teﬁns

of the appropriate series. ‘Write your answer correct to 4
significant figures.

R - 4
Find the derivative of 1+ x4+ o+ 47—
T

By considering your answer to part (IIf), write down 2 simple
rélationship between E(x) and E'(x) . '

‘Write down an approximation to the gradient of the tangent to
the curve y = E(x) at the point wherex=1. Write your
answer correct to 1 decimal place.

End of Paper
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SYDNEY BOYS HIGH
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MOORE PARK, SURRY HILLS

November 2005

Assessment Task #1

Mathematics
Sample Solutions
Question Marker
1 AW
2 DM
3 FN
4 AF
5 EC

Question 1

A) D g (s )

) con),
suls © wto ®@.
6= 8(_\._ 4,d>+ 284,
b= 3 204 + 28d.

a= %

08 ‘FrGVV‘- @
o= \—4d
= =\
—:::":-——’:
o: Ty= G‘*Q\”Od)
_ -1+ 0(E)

R —
O 2 doex?
= MV B

b) 1), Th= a+ (n-0d .

whan =5
1= a+4d.

= A(x“-21+\>+ 8- De
= Asc™ - LAt v B SRASS
= Ass (Bm2R)se + A8
Equatung coefficenks
—

p2h="4 —C3)
AR =D —&
Jaubs O wkp L

DR CD




A) 5t Rx— [
rooks x & B

D) ok B =
) «p=T
1 J&Z* Aoz i b

p =B

_—

—_—

7.
W) B PR (B

=2~ 2(2)

Question 2 ,
) ‘ ) |

49 \Bﬁ)g

%)

) (g:3) = kl2) (3.
(y-3)"= —§(2-3)

[ ’
Preyt by I5=0,
U /

T s (3,3)

i) Aireddete x5

W) Local legPs 3 (2 55 occefhble)
V) cxes @@symmf/& y=3

L) ) gf«’%dwlz




Question 3

@

®

)]

(i)

(i)

log, x* —log, xz+2log x
3log, x—(log, x +log,z) +2log, x
4log, x—log z

4
log, (E—)
z

log,_x—log, y=3log (%}

y=$=—x— (x,y>0)

g8
log 8= e =1.161 (3dec.pl)

log,7-5=3-65

a3A65 =75

3.65lna=1In7-5
na=0552

a=e"" =1.737 (4 sig.fig.)

® O

(i)

(i)

¥ +7*-8=0 (Leta=x3)

@ +7a-8=0
(a+8)(a—1)=o

a=-8a=1=x

sx=-2x=1

(xz +x)2—14(x2+x)+24=0 a=(x2+x)
&’ —14a+24=0

(a-12)(a-2)=0

a=12, a=2

(x2+x)=12, (x2+x)=2
(x=4)(x~3)=0, (x+2)(x-1)=0
x=-4,3-2,1

*+5x—-6<0
(x+6)(x—~l) <0

s—6<x<1




N

L 2z - dutle=o

&)
®

Rt Y- 70
y,

38 ~ 1 {B)

61«— qi_; +] 220

(61‘-(%*3;"[{*&0.

,]33_:{»_?‘53@

L= 2
J

Skt @)

Tt = Gele=0)

o=/,

' ,@&t‘nﬂ‘éﬁ /A/:efie_nj:lz;m %)

i . iy
) e A b yrx-2 §)
N S Ur-2+l @
T Syb Co0) wWo(B)
= /Z 3\£\ ) & y-2 J-M/L
= / b 8
; b (op0) inds (@
/ .

oztl. [le

Question 4

(a) A=b"—4dac

=(s) ~4(3)(-7)
=25+84
=109

~bt B ~4ac
2a
—5++/109
6

x=

(b) A=F-4ac

- =4(3)

=m*—60

For 2 distinct real roots A>0.
m —60>0

(—~60)(m-++60)>0

m< — 60,m>\/-63
m < —2415,m> 2415

© O O
v
318 s 5
38 w
518 B
‘ 58 B

@M  P(same colour) = P(WW) + P(BB)

3.3 5.5
=Ix=+Ix=
8 8 8 8
9 25
=e— 4 —

64 64

17

32




, /ax+bu,~e¢ /

(i)  P(same colour)=P(WW) +P(BB)
3 2 5 4
=ZX=+=%X=—
87 8 7

6 .20
=-=—+t—
56 56
B
28
5.4.1
iii] PBB)XP®) =-X—x—
(il) PEB)xPEO =5xzx¢
3
84
(@  Let 4 be the amount owing after » months.
4,=10000x1-0075
A, = 4, x1-0075— M
4,={10000%1-0075)x1-0075~ M
4,=10000x1-0075" - M
4, = 4,x1-0075— M
4,=(10000x1-0075° - M)x1-0075~ M
4,=10000x1-0075° — M{1+1-0075)

4, =10000x1-0075% - M(1+1-0075+ ....+1~0075")
But 4,=0

M(1+1-0075+...+1-0075")= 10000 x 1-0075%

1+1-0075+....+1-0075% is a geometric series.
a=1r=1.0075,n=23

s =a(1—-r")
1-r

n

1(1-1-007523)
S5 = 110075
~25
£ 25 M =10000 % 1-0075*
M =$478-57




Question 5

(a) B

\n:m\fafﬁ
A (3.9)

. m - Lr+6b
(iy A® =
= R+6-
Ay
HVN\ = 2»x
lm.r:l.lp = &
AX | x =3
i) Y —f{ =6 (n—3)

br -4 — =0
~ lJ\T fo M\“WD‘V

~& orl| 0rot |0-od
W
mﬁl\, 0-72| 0-To [0%9q
(i) o©-&<.

A 2%

(e) m I.NM|~I||.\\
o) Al T W) (-] - 3exd
1

— \
SN
(Y Ex) v wet 4P

oy (B M) # G

Auhv mﬁ.v = P+_+|M.ll +|N|.TNLM.
= 2.708 (4s.5.)
(ar)

1o+ % 4 x* 43
2\ 3

(w)
v)

m\mvnu = E(x)-

gty = 2-71



