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Write using black or blue pen
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e Atable of standard integrals is
provided at the back of this paper

e All necessary working should be

shown in every question

Total marks - 120

e Attempt Questions 1 -10
e All questions are of equal value



Total marks — 120
Attempt Questions 1-10
All questions are of equal value

Start each question in a SEPARATE booklet. Extra booklets are available.

Marks
Question 1 (12 marks) Use a SEPARATE writing booklet.
2 2
(@) Evaluate — 7 correct to three significant figures. 2
(b) Find a primitive of 4 + sec?x. 2
(©)  Factorise x* +27. 2
(d) Solve |[x-5|=8. 2
©  Simplify — % +—>_.
plify x> -9 x+3 2
2
(f) Solve 4x=x". 2
Question 2 (12 marks) Use a SEPARATE writing booklet.
(a) Differentiate with respect to x:
B x+7 2
2
.. X
I 2
(1) X+1
(i)  xcosx 2

Page 2



Question 2 (continued)

(b) Find
[ 10%°

i — dx
) x*+2

(ii) .(eSX ~1)dx

0]

(c) Find the equation of the tangentto y = e?* at the point (2,e4).
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Question 3 (12 marks) Use a SEPARATE writing booklet.

(a) yA
B(-4,6)
NOT TO
SCALE
A(1,1)
—>
C @) X
In the diagram, OABC is a trapezium with OA||CB. The coordinates
of O, Aand B are (0,0), (1,1) and (-4,6) respectively.
(i)  Calculate the length OA. 1
(i)  Write down the gradient of line OA. 1
(ili)  What is the size of ZAOC ? 1
(iv)  Find the equation of the line BC, and hence find the coordinates of C. 2
(V) Show that the perpendicular distance from O to the line BC is 5+/2.. 2
(vi)  Hence, or otherwise, calculate the area of the trapezium OABC. 2

(b) The lengths of the sides of a triangle are 8 cm, 9 cm and 14 cm. Find the size
of the angle opposite the smallest side.

4
(c) Evaluate E (1-3n) 1
n=2
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Question 4 (12 marks) Use a SEPARATE writing booklet.

(@)

(b)

(©

NOT TO
SCALE

B

AOB is a sector of a circle, centre O and radius 6 cm. The length of the arc
AB is 5 cm.

(1) Find the exact size of ZAOB

(i)  Calculate the exact area of the shaded segment.

Consider the function f (x) =3x% - x°.

Q) Find the coordinates of the stationary points of the curve y = f (x)
and determine their nature.

(ii) Sketch the curve showing where it meets the axes.

(iii)  Find the values for which the curve is concave down.

Sally invests $3000 in a term deposit that earns 6-5% per annum
compounded annually. What is the value of her investment at the end of 15
years?
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Question 5 (12 marks) Use a SEPARATE writing booklet.

Madison is learning to drive. Her first lesson is 10 minutes long. Her second
lesson is 15 minutes long. Each subsequent lesson is 5 minutes longer than

(@)

the previous lesson.
How long will Madison's fifteenth lesson be?

(i)

(i)  How many hours of lessons will Madison have completed after
her fifteenth lesson?
During which lesson will Madison have completed a total of 40

(iii) g
hours of driving lessons?

(b) Find the values of m for which the expression below is always positive.

x% +2mx+ (3m—2)

(c) Find the amplitude and period if y=-3coszx_

Differentiate log, (sinx)
2
cot x.dx

@ (@

(i)  Hence, or otherwise, find the exact value of j
4

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

Find all values of , where 0° < 8 < 360°, that satisfy the equation

(a)
cosf — 2 =0
5
Give your answer(s) to the nearest degree.

(b) Solve | x—2|>5 and graph your solution on the number line.
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Question 6 (continued)

© @ Find the limiting sum of the geometric series
3 3

3+\/§+1+ (\/§+1)2 +...

(i)  Explain why the geometric series
3+ 3 + 3 +
o1 (Ben?

does NOT have a limiting sum.

(d) A council worker accidently spread a toxic chemical on a local soccer field.
The concentration of the chemical in the soil was initially measured at 4
kg/ha. One year later the concentration was found to be 2-6 kg/ha. It is
known that the concentration, C, is given by C = Cye ¢, where C, and k are
constants, and t is measured in years.

() Evaluate C, and k.

(i) It is safe to use the soccer field when the concentration is below

0-1 kg/ha. How long must the soccer players wait after the accident
before the soccer field can be used? Give your answer in years,
correct to one decimal place.

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

(@)
P
C > D
50°
NOT TO
SCALE
R |
///X° B

In the diagram, CD is parallel to AB, PB = QB, ZBPD =50° and
/BQR = x° . Copy or trace this diagram.

Find the value of x, giving complete reasons.
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Question 7 (continued)

(b) Let « and S be the roots of the equation

X2 -5x+2=0

Find the values of;

(b) ()
(i)
(iii)
(c)

(i)

(i)

(iii)

a+p

aff

(a+)(B+D)

2

The equation of a parabolais y = %—3

Find the coordinates of the vertex of the parabola.

Find the equation of the directrix of the parabola.

Sketch the curve clearly labelling the vertex and directrix.

Question 8 (12 marks) Use a SEPARATE writing booklet.

(@) Use Simpson’s rule, with three function values to find an

15

approximation for j(loge x)2dx .

05

Give your answer correct to three decimal places.

(b) (i)

(i)

Write down the discriminant of 2x2 + (k—2)x+8 ,wherekisa
constant.

Hence, or otherwise, find the values of k for which the parabola
y= 2x% +kx+9 does not intersect the line y=2x+1.
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Question 8 (continued)
(© i . : dav .
During a storm, water flows into a 7000 litre tank at a rate of o litres per
. dv 2 . . .
minute, where s =120+ 26t -t~ and t is the time in minutes since the
storm began.

Q) At what time is the tank filling at twice the initial rate?

(i) Find the volume of water that has flowed into the tank since the start
of the storm as a function of t.

(iii)  Initially, the tank contains 1500 litres of water. When the storm
finishes, 30 minutes after it began, the tank is overflowing.

How many litres of water have been lost?
(d) Solve the equation 2Inx = In(7x —12)

Question 9 (12 marks) Use a SEPARATE writing booklet.

(@)
¥
_ _ a2
y_l?x, =
¥
o SRR (4,8) NOTTO
s\ SCALE
%S-H \
ol
." I'\ x
v A

The graphs of y =2x and y = 6x — x* intersect at the origin and point
B(4,8).

Find the shaded area bounded by y =2x and y = 6x—x” .
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Question 9 (continued)

(b)

(©)

YA 2
o] x

x° o . .
The part of the curve 7+ y® =8 that lies in the first quadrant is rotated

about the x-axis. Find the volume of the solid of revolution.

Mr Smith borrows $80 000 to purchase a new car. The interest rate is
calculated monthly at the rate of 1% per month, and is compounded each
month.

Mr Smith intends to repay the loan, with interest, in two equal annual
instalments of $M at the end of the first and second years.

Q) How much does Mr Smith owe at the end of the first month?

(i) Write an expression involving M for the total amount owed by Mr
Smith after 12 months, just after the first instalment of $M has been
paid.

(iii)  Find an expression for the amount owed at the end of the second year
and deduce that

M = 80000 (1-01)%*
1-01)* +1
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(iv)  What is the total interest over the two-year period?
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Question 10 (12 marks) Use a SEPARATE writing booklet.

(@) Solve the following equation for x :
2> —e* =0

4 —
(b) Show that f(x)= X 3 8 is an odd function.
X

(c) Let f(x)=v25-x*

() Copy the following table of values into your writing booklet and
supply the missing values.

X 0 1 2 3 4 5

f(x) | 5-000 4-583 0-000

(i) Use these six values of the function and the trapezoidal rule to find
the approximate value of

5
J-\/25—x2dx
0

(i) Draw the graph of x* +y? = 25 and shade the region whose area is
represented by the integral

5
J-\/25—x2dx
0

(iv) Use your answer to part (iii) to explain why the exact value of the integral is
257

4.

(v) Use your answers to part (ii) and part (iv) to find an approximate value of

End of Examination
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STANDARD INTEGRALS

| .
x" dx =— " n#-1; x#£0,ifn<0
n+1
1
—dx =Inx, x>0
X
ax 1 ax
e dx =—e™, a%0
a
1 .
cosaxdx :Esmax, a#0
' . 1
sinaxdx :—Ecosax, a#(
" 2 1
sec”ax dx :Etanax, a#0

~

1
secax tanaxdx = Esecax, a#0

1 1 X
3 2abc ——tanl—, az0
Joat+x a a
( 1 .1 X
—dx :sm]—, a>0, —a<x<a
2 2 a
JNa®—x
( 1 > 2
dx =Inlx+vVx—a“|, x>a>0
Jx? - a?

_ _ [ 2 2)
dex 1n(x+ X“+a

NOTE: Inx=1log,x, x>0

Page 13



" &’*1 %-\ (-0

o0 ° MATHEMATIES TRAAL HSC geLuTidVS
Al G zac =138
0-22.¢
@ Ay Fann +< (\\O W\ﬁ{_‘\ @"—?("4“9
© G2y = 3»(,10\) ~6= (x—»‘*)
— 4 3L
@ H =2 o \3 N ‘\1 e
lme B¢ = Nl
® x| oae) | et S 420"y 2m10
be.‘;)(“i) (’%"\;)(‘K“'% {X“Wﬁﬁg @) \ime 8¢ = W ~-HW+I0 =0
@ Wi =0 D {i_g.\u oeHm\
’((lm4\)’-‘l"0 '% =20 w4‘ ° _:h___'z m_zw«,,
EICID I LIS
| (“'3 Zx(xh\)»\.x”” _ ot a2m Vi Ve
(’H‘)L @4{}" = '9}}
= &!x-}z) x
Cx-nj” ¢ Need &EC m
C’@ COSH — 3 Bin o = {312
Q) (3 2 4-74, &’( " ié;&?—w
= 3 n ()L-a,i\)nw_ Moo= SQLﬂG’S’"*&L
okbc ¢
= 3501‘

2 .t o5
msdt‘:t}__lj_:%__,
2.a.\4

q
_ e A Z\
T g 8 ;ufy o .
5_ Sl t22.3025
= € £ \ !
e’ =32°18
(Z) \1‘;“ Zezl% e
- =2 M ()= D 4
-1('} e @) som= (\_\Q 4(\»06—» (\—é)
4 4
\'i“"e = e (1_2\)4 " e - %5
Y :Ze%x ~4e +e = =24
' 4 4.
Tawqm‘» s ¥=2e w._3e @4@\(‘3 ﬂ,:r@
RABD)  oh= \(-oF+(-F = ar= 69
C
. -0 5= ST
(ﬂ Moy= T <
=\ C"B Meee = -ié?(iz;”wsw%

= e — & S/M%




Joil CHS THSC

MRTHEMAYICS

g e—

$"(2)= beosn

MUYA

SO LyyIEvd
“/'é = AI)'\O
@j—:(‘"\(‘i) (tm&f&\ < \er -4 33\:&’“ 675 wminvie
2 sy 9 ov : = 0% hous,
(b) | 2 (tl@ *4’0 ){60 T B _7
Q) ) (7{\: £ - 3n e 5= 2 (12300 \CD
) 3,((1%%20 Ao o = D <20+ 5»\»5}
P
W\\QV\ =20 o 2

4200 = !?)l/\’\-gﬂz-
ol ya o n —aép =o
X=0 y=0 =) ( 002 " : mmg%\yqjﬁ:aso
T w=3 \7 = 4 '3 ('Zg%‘\) e
f=29°5
To delnalwe comsiber £ (\) . M\f_'go“\\»\wﬁmrr\
{”(ﬁ_\)b é é‘! CB) -A‘\WM?S PQA\\E % D?C)
=6(1-%) AP baem (am) -4 B ) >0
)
+" o\) 6>0 U 2,%:,::,%,..—& A -12m 870
Y- CD b

ML —3Im+2 70

C\N\ -2 W\~\}K>O

Forn M4 poinh
> RSN 1wzl ormr
" 4 (O amplitede =3
( AR enad = 5
\ —5
‘x
; K 1’4
& 0 ; Ao (d)(\) :i gﬁ)}i R/
(\() (—w\v\ (Slm H.)‘g
r Ve
\ N R/ _th«’Yb
(n\} Contave  Gbom ﬁg(ﬁ«.o% 66y <O g ( D
Eu »L 2 A\ f) = I
A = n i
® Ve AePOed RE) wesf
:$3000(I-065\’ 6= 66" or2
= %7 715862, Q‘D Xl & W“@»&);g
@5@( a=\0 A=5 M= ? XS 7 %< -3
\ w e T, = aq—(r\»w _ .
T 5= 0+ 1,5 o = ’;f““"*
2%0 mmo‘f} CB(B a=3 f‘:-i;r
= 3
(“> S 7 Use Smb?g%?mﬁ:) S =
-2 Cm%o‘) Ay




Al NS THC  rATHEMCS  Devriges

= 3(la)
Gri-r B

= (B4

= 2403

(D xL@@

= C@‘*D C&ﬂ

= J3y
==

= (1)
‘2.:1026(, >1¢:§ no h\m;‘%rjgﬁ;m
@0 &4 »

and 2-4= 9xe
24 -~

2:6 .
HRIN| ;3;> = 0+ 430782914

(j'i\) o = s e’»k’&\

Q...\-'-+‘= %}1

.ﬂ.‘g’\“a \V\ (%}

2 — In (]

ta — (Y
\ 13
= §-2£3(q8\32yis
= &y

we=)s"
Rk

C

P/So* D
mk/\/
,80"-* S -
A ‘?ﬂw%wﬁ

R
B0 «ep=R=s

() XB = & o2

Q@Caé@(‘g@mz@wu B +)
= 24+5+)
=%

<c>('\§ 8\’ = ‘CL“ZLV
w= g\i +24

L ﬁ?s(wé)
(D) = $erely?)
UVedex = (Ol“'i)

°

®7 (a) N LPY 15 )cnsceles (RP= RQ)
2 BQP = 180"~ (angle sum Sheilg hfoge
R@P)
2 BPG=4 POR Cbcue ang)es Avsceles 7((‘/\» »@P&
=1&0°- e Q\)
Z QRP = 2 RPP x:S@“G\wwm{e Qnslej )
POl @)

18D o 1€O=% +£D =218 (aajeﬁm/ll @PGD

-2} —4.2.8
= K _ak - bo
= (k-rd)1e+

(“) 2xF 4 kxtq > 2K+

25" + ()c»?) H+&= 6

o solims = no hlecedion s = A<0




2ol

CNS THEC MATHEIIATICS  SOLuTIOWS

@

4

—~b

@ O

Q

()

\/(20\): 1Se0 312020 + 13320 — 2

L (k-m\(\ﬁb&‘ ©

- <k <o

[

S

fo

in%'\ra\ M'\’v;"% {":m

"Av
-

2
2up = 2o 266t

w

1O +6 ~ 6 =120 L/MM

4206t 12050

(€-6)(e -2

-.’.._ 'é_‘.t“ é MZO oy

L S—

V= f(iw +260& wl“:z\)AlL

2
o+ 413~ % =

o
P

\[

"E‘-‘?—Oy V=\%00

1. 1%60 =0 + 0 -~ O
2
T

L. Vz\%eo 4120¢ 124
=

e

> 7800 =5 ook lod

(% N = 2.
Ll %
% C% I)O\’(
[+]
Y o, ‘ 3 4
% ‘Z;,“"f":g =1 §x~1]
G
o
S 64
= 27 - Y
1o (32 =57 (0-d)
- 7{2::'/@
T 2

(:CB let Amgwwlr Gmeﬁa‘Qm n mm”j\d&oﬁ%ﬂ
O]
. AOQ = $%ooso + IR sLd&so o0

= P“Ul x#%boﬁe’

@‘} Aoz = |olxAo)
= |-of .x 4G o000
= 3‘0\
. AO‘Z = \‘O\Ri$80090 - #M = T'
(" Aowz= [0l .Y,

Aow = [ro =Yy
Aozg = ot <Y1 kim °
:\-0\‘10‘0\2“;4&0000N$M\> .\e#r\-'

08 Ao2y = o

<d> 'V\(Xi} 3 !V\ (‘71“"?) oo \“0\1"&,&@090& - "0"2"_1 + M
L xPe Telz =m (13 \‘0|‘1>
)¥E=T7xs122 0 Son [-o1 I‘in@f—o“’f
(\94»3)(x—4\)=b | + (~ot
N — —
4 (1) M= P 47,7607
@i . 'Am»‘;‘: ( a2 O\x)L
(&3 6‘ - % "2)() A %0/5/P,;"~a/ b’!ck: 5?95/ 52} ‘S(
(o}
4 ‘ = 5,52/0-8)
= g\ (4%_,(2 dat "%Mwwﬁ / -
[>] e N
Ny R
2 @ U (20_‘)3/0
- 64
= 2y - Em[@mcs V20 o U ;l_{z
« 32 3
3VY o ¥




2000 CHS THSC MATHE/TATICS  SOLVTIONS

O 0= .._(:_’_‘flg

()

ol th:-g
v
N
Tt
=~ )= ’_’f/ﬁ) s an 00/4%
fﬂ Fomchon
©
Q) ,
y lo { 2. \ 2 4 f <
i) 5|34 (452 |4 (2] 06

<
s

v \
fJZS—xldn =7 35 + 2x (E; +4-583 +4+%+<

v
= 128-98197949

(,,‘) AT / Xzﬂll: 25 ]
a A [
L2 2> ©

S
(_P V) g&:;‘:;—"‘;’,dd‘ - qwopi c)"C& mN\Q

ce~dve (o) rodivs Sk
O Z(I)/
=S
4~
:_%;S:IP‘)L
4
4 =
s 4 glgak..
25

=32-6271167%




	Caringbah High School
	Mathematics
	General Instructions
	Total marks - 120
	Total marks – 120
	Attempt Questions 1–10
	All questions are of equal value
	Start each question in a SEPARATE booklet. Extra booklets are available.

