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2010 AP4

YEAR 12 TRIAL HSC EXAMINATION

MATHEMATICS

Time allowed - 3 HOURS
(Plus 5 minufes reading time)

DIRECTIONS TO CANDIDATES:

» Atternpt all questions.

¥ Al questions are of equal value.

> Each question is to be commenced on a new page clearly marked
Question 1, Question 2, etc on the top of the page. **.

» All necessary working should be shown in every question.' Full marks may
not be awarded for careless or badly arranged work.

> Approved calculators may be used. Standard Integral Tables are provided

> Your solutions will be collected in ane bundle stapled in the top left corner.

Please arrange them in order, Q1 to 10.

“*Each page must show your name and your ciass. **




Question 1 12 MARKS Start a NEW page MARKS

> :

a)  Evaluate _51_+1ﬂ correct to two decimal places. 2

b) Find the primitive of 4x* +2. 1

c) L /103, show that a=+10+3. 1
a

d) Factorise 3x” +6x~9. ' 2

e) Express the following as a single fraction 2

5 a
+
2a+6 o' -9

f) Solve |2x+35/<3 . 2

g) On a number plane, shade the region where y<0and y > x* +3x 2
hold simultaneously.

End of Question 1
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Question2 12 MARKS Start a NEW page MARKS

a) The coordinates of the points A, B and C are (0,-2), (4,0)and (6,-4)

respectively.

(i) Find the length AB. 1
(i) Find the gradient of AB. 1
(i} ~ Show that the equation of the line L, drawn through C paraliel to 2

ABis x-2y—-14=0

(iv)  Find the coordinates of D, the point where L intersects the x-axis. 1
(v) Find the perpendicular distance of the point A from the line L. 2
(vi)  Find the area of the quadrilateral ABDC. 2

b) A ship sails 150 km from Appleville (A) to Brooktown (B) on a bearing of

050°T. It then sails on a bearing of 130°T to Cook (C) which is 300 km from
Brooktown.

(i) Copy the above diagram onto your writing paper showing 1
all given information.
= (i) Find the distance from Appleville to Cook. Give your answer 2
correct to two decimal places.
End of Question 2
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Question 3 12 MARKS Start a NEW page MARKS

3 _—
a) Evaluate Iim X _27 2
x3 X
b) Differentiate with respect to x
Q) 4x?e> 2
. cos x
iy = - 2
(iii) Inv/3x? -1 2
c) Find the following indefinite integrals.
. 8x+10
i 2
0 2x? +5x
x+1
iy I T dx 2
X

End of Question 3
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Question 4 12 MARKS Start a NEW page MARKS

a) The roots of the equation 2x* —7x+12 =0 are & and j

Find
() «a+p and aff 1
(iy o*+p° 1

b) For the parabola 4y = x> —6x+1 find

(i) the coordinates of the vertex. 2

(ii) the coordinates of the focus 1

100z

em” . Given that the radius of the 2

(i) The area of sector OPQ is

circle is 10 cm, find the angle q, leaving your answer in exact form.

(ii) Hence, or otherwise, find the area of the shaded segment. 2

d) To calculate the area of the region bounded by the curve y=x*-2x ,

the lines x =0, x =4 and the x-axis, Fiona used
4

j (x? = 2x)dx .

0

(i) Explain why Fiona’s method of calculating this area is incorrect. 1
(ii) Find the correct area of the region. 2

End of Question 4

- _ _ __ . __ _ _____ ____ _____ _____ ___ __ ___________ ___ . .
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Question 5 12 MARKS Start a NEW page MARKS
a) Beginning with a circular piece of fabric with radius 5cm , Kevin sewed

together circular strips of different fabrics which increased in width to

make a circular parachute. The finished width of the 1% strip was 10cm,

the second was 15¢cm and the third was 20cm and so on .

DIAGRAM NOT TO SCALE

200m! 15cm

(i) Show that the width of the 10" strip was 55 cm. 2
(if) The radius of the parachute was 455 cm. How many strips were sewn 3

to the edge of the first circular piece?

QUESTION 5 CONTINUED ON PAGE6...........
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Question 5 continued MARKS

b) Tiam borrows $500 000 to buy a house. An interest rate of 9% p.a.
compounded monthly is charged on the outstanding balance. The loan is to
be repaid in equal monthly installments (R) over a 25 year period.
(i) Show the amount owing after 3 months is: 2

A, =500000(1.0075)’ ~ R[1+1.0075+1.0075" ]

(i} Assuming this pattern continues the monthly repayment can be 3
calculated using
4, =500000(1.0075)" - R[1+1.0075+1.0075" +......... +1.0075™"
How much should Tiarn be paying each month?

(i)  How much interest does Tiam pay over the 25 years? 1

(iv)  What is the equivalent simple interest rate of this loan? 1

End of Question 5

e
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Question 6 12 MARKS Start a NEW page MARKS

a) For what value of x is the tangent to the curve y =log_(x* —-9) parallel to 3
the line x—4y=07?
b) Consider the function y = (x2 + l)e”‘.

The first derivative and second derivatives of this function are

2
% =-e "(x-1)* and %_1 — ¢ *{x* —4x+3) (You don’t need to show these )
{i) Find any stationary points and determine their nature. 2
(i} Find any points of inflexion. 2
(iii)  State the equation of the horizontal asymptote 1
(iv)  Sketch the function clearly showing all of the above information 1

and the y-intercept .
c) (i) Copy and complete the table of values for y = (log, x)* . Express your 1

answers correct to 2 decimal places.

* 2 2.5 3
y hi
(ii) Using your results from Q8c¢) (i) and one application of Simpson’s 2

Rule, find, correct to one decimal place the volume when the area

bounded by y=log,x, x=2, x=13 and the x-axis is rotated about

the x-axis.

End of Question 6

. ___ __ __ __ __ __ ___ _____ _ __ __ __ __ ___ . ______________  ___ __ __ __ ]
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Question 7 12 MARKS Start a NEW page MARKS

a) A particle is moving in a straight line so that at time 7 seconds its
displacement from the origin is x metres. Initially the particle is 6 metres
to the left of the origin.

Consider the graph below illustrating the particle’s velocity as a function
of time.

v1‘

(i) During the first two seconds is the particle moving towards or away 1
from the origin?

g
(i) Given that jvdt =4 find the displacement of the particle after 1
; .
9 seconds
(i)  Sketch the graph of the particle’s acceleration as a function of time. 2

b} The acceleration of a particle moving in a straight line is given by
a=6-6t ms™ . The particle is initially 2 metres to the right of the
origin and moves towards the origin with an initial velocity of —3ms™ .

(i) Find an expression for the velocity of the particle in terms of time ¢,

(i) Find an expression for the displacement of the particle in terms

of time 1.
(Il  Find when and where the particle comes to rest. 2
(iv)  Show the particle passes through the origin after 2 seconds of motion. 1
{(v)  Show the paiticle never changes direction. 1

End of Question 7

. . " - . " " . — |
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Question 8 12 MARKS Start a NEW page MARKS

a) The line M is atangentio y = f(x) at the point (3,4). The tangent has a 1

y-intercept of 6. Find the value of /'(3).
Y A

w6

(3.4)

Y=f(x) M ‘
oA N

b) A swimming pool is to be emptied for maintenance. The quantity of

water Q litres, remaining in the pool at anytime, ¢ minutes, after it starts
to empty is given by:

O() = 2000025 ~¢)*, >0

(i) At what rate is the pool being emptied at any time (¢} 1
(i) How long will it take to half empty the pool to the nearest minute? 3
(i) At what time is the water flowing out at 20 kL / minute. 1

(ivi  What is the average rate of water flow in the first 10 minutes in L/imin? 2

c) The size of a colony of bees is given by the equation P = 5000e" where P
is the population after { weeks.

i) If there are 6000 bees after one week, find the value of k correct to 1
2 decimal places
(i) When will the colony (to the nearest day) triple in size?

(i)  Find the growth rate of the population after two weeks. 2

End of Question 8

- . . .
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Question 9 12 MARKS Start a NEW page MARKS

a) (i} State the period of the curve y=3sinzx. 1
(i) Sketch y=3sinzx for —1<x<1. 2
b) Solve the equation 4cos*@-4sinf=1for 0<@<2x. 2

c) The diagram below shows the region bounded by the curves

y=sec’x, y=2cotx and the coordinate axes.

A 4

i erify, by substitution, that the point | —.,2 | lies on bo
(i) Verify, b bstituti that th i (Z ]I' both

y=sec’x and y=2cotx. 1
(i) Differentiate y = log, (sinx). 1
(i)  Hence, or otherwise, find the exact area of the shaded region.: 3
. : o dy .
d} For the function y =2sin3x+4cos2x find p if p: +4y = psin3x. 2

End of Question 9
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Question 10 12 MARKS Start a NEW page MARKS
a) In the diagram, the line FC bisects AE at F and AD at B. The line AE is

parallel io CD. Copy the diagram onto your writing paper.

A
DIAGRAM NOT TO SCALE
F B c

E D
(i} Explain why ED=2BF. 1
(ii) Prove that A4BF = ADBC . 3

2
b) (i) Given thatm® + n* = 14mn , show that {@] =mn. 1
()  Hence show that log[(m%:n)} = %[logm +logn]. 2

QUESTION 10 CONTINUED ON PAGE 12

- o ...
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Question 10 continued MARKS

) An underground water pipe is being built from a reservoir to a new housing
astate on the other side of a river, 1000 metres downstream. The river is
400 metres wide and has straight banks.

The diagram shows the proposed route of the water pipe. It follows the river
bank for some distance before crossing the river to the housing estate.

The cost of laying the pipe underground is $800 per metre and the cost of
faying the pipe underwater is $1000 per metre.

reservoir NOT
TO
B X metres SCALE
A \
400 m river
E : \ Q
¢ 1000 m > .
housing estate
(i) Show that the cost (C) of the pipeline, in terms of x, is given by 1

C =800(1000 — x) +1000+400% +x* .
(ii) Find the value of x that gives the minimum cost. 3

(i)  What is the minimum cost of the pipeline? 1

End of Question 10

End of Paper
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CTHS 2010 AP4 Mathematics Page 12



- TTRAL —
9;1‘ . MP’T\'tEN\ﬂ(‘H('b o U
) TV 3571 .- /| ez 4 a3 Nl
= \, 3’6 C—Z-O‘ZC F’)\/’ a) (a-) \van (%j(_)e'.;’sz 4&)
b) K ; 6 =S %
! F(WD = 4‘—1, -?'-27‘-+'C. / ) :/ t ;b = -
) L/ % Q+q+-q
c) R I G y =27 ./
a :\r\—, -3 k) \..,ry ] , A S
SR S (55 Sy —4 7 “C (B 1y €10 LSS 1 8
o -3 o3 ' 3 4 = ’597_4631;-\—‘37(-63?} v
_ ) K - .
= \0\*3 (_ ) Aﬁ- J”'/?——/ v - 41&%1/@7:,?@
=@ 3 3 e s v |7 #0s g ot
L e -t
d) 3114—(970-4:3(1&1-\’27\1—3)‘,/(“) M = .; -:J_L v = -WASNF i
::'5(14—5)(%-9 W ' B - fz-n o057~
(lu) m aé}n-& L= '\.,", ars L“M \[ —¥ = :w’%‘—/.
) v m, =My
EETR *W
A a=9 31—4—-’{;(—#—-6)‘/ )
_ S - n -
7_(4*3\*(ai\3)(a+3) oxj,+ %-I:-—:Go? L4) L~ \)‘&1}-\
_ sfa-z)}+ 274 \/ D‘a = Jé\,-,(?,yf‘-—\) S
2(a-3)(a{—3) (N) b:o Qiay= e L=
e T 1S 2 ar.-—}.-xo—v\‘i’a-o Z@’«I‘:l
2(@-3)(0&'3) = :’_j%(;’l" 4
— 7a -1 % .. Dae C\A,O) v’ L
T — o C 3—;4—\0&»«
o -Y (7 (v p= 'La;_:_}f_:_%_‘_f Q)’)g.-——:‘"
2~ ) i | v e
~ |- = 2{ 4=¥S .
F) \2m—5l<3 \'\r’g"i L T _i,::g;a\o« v
3 \/ = {2 or 25y S »
322K+ DS NG L& (e -7 lo @,&*Sx)\;—c
g c 2 <72 (Ul)ﬁ'f‘e—s-\'f"\“"ﬁ s 2‘.§( ) M
— 4—-—L‘}L,[—-—1 C%:‘ J/: ".E'T';\CS rbg | lD ﬁ.‘-&d
77 20wV T=
4: ‘;( “.:.5(7(,)5’417& 1)&’7“ v
P
“ e =Z Ve 2t eV
o 2 fE 2 e
///_ 2 v’ Z
' ‘\’ \/ 2 2 C °
w z \5e ¥ o= —-?_x\scxsmn.:s\a:/
:llsn%.!%-- v
ACE 25 7,450}._-
= 267 .45 km (242< Pn)]./
ke ~
e 1



NN b
&f@o =R g{/ for botta
T

My 2 ppts @ gy 24
= (% ')L.’ 2>

=4 2

.
=%

\b)b 4y = 2 G+

ve

Y A i S
G- =y ¥
(¥-3 Y (YD

coNechex s (3,72

Le=
z 3
o= AT v
)

’na_a.ru*—{s
m#—-’ﬂ-“t5j
sk ((andh <
Ma.;u\:_ele-—é
aloschatt valeas N

||> A =\f Ev'«z'—?- <) A

d—,-\.J_c_J—fv

S

3o

\ + ré—ﬂ_‘-—-‘bx_-j EEN

2>

Tl
- )@—4)-@‘0)1 g ﬁ%*“’)‘(%"ﬂ
R 2

A

12

Sn T D{_E?ab "Q-—() GS
4-50 :,z_‘fleok(n-&jxg L
450 :.ﬂ?_iz_o.-l—Sr\—SJ
Qoo = V\ESn"’ls_}

Saz 4 (S -AD2TT
A3 —\¥® ==

(n

o

(b) "> A] =z Soo '°°°("""£’;.’T>l
oo‘lS)-K L

:SOc»coo(l.

A= E@g@b(l.oo'?s)._‘ﬂ 3:-00"'75 _
o

= Soa oo 1,227 -~
{
A= Eoo woct‘oovs)tfﬂ (r
5 °
3 Py
- oDo(r.Da'Tg\ e

4 Lo ? S* 1007
[.oo‘?E.

e

4 e

" [ &
A' = S00 O‘DOC o0 7
n

(oS D _]
= voo {207 53“'-" Ll u —
An—SDD \'oo’ls‘ \
R A o° ‘/’509__’
A9 see v”("o‘”sj ~& (1e=1% )
A,goo ;.GD’IS —{
==
o ks o a2
. zoo Dooc(_-a:o'a‘g-) .—KC .
© ©.0515

L=
oo 1% 30?_ I) __Soo DD&C (-2 7S§

K‘___‘—-——'_‘—_'_-—-__;,
Y-S 5 o

=)
b, COZS

R= $a195.9%
In) \nboest= PBronoant Vi, -

[[al=}
25814 = &5 o0 CReae
a=6.vI03

] -;r:D
= &.071

v

A

a5
(2)V) 10,1529,
A.P. a<ie A=5 _._p»\/
) T =to* QxS
=85%
.- o \.grk sw 15 S S~y
B} 3ovad S o LY. |78 “ =450
) ¢ oé(flfu.(s so

™
s

A=l

v

e 1258749 -Se0699 - !
=fsg7a4 Vv~



Nz in v
Q8 o &y Vo oasymo g0 mmf::» prmﬁm
e 7<."’q 3:#1 U‘) 20 12
\
?:___z:_ -_-'L QM\"'MW) (”-“-\)
=9 % 4
'Lol—"?—ﬂ ,
1§42 / j L
%—a\)(v‘-*‘)"o o * b 2.
k)(—_.,‘ﬁrq N x{q;«; \/5‘]’\.
=277
7L=°\0~L3 I/ V/T I
F 4
(b‘)b é. 4—1)&
SN (b)a. = b-6t
Cl)%?w:- (1 D C,t’ghi"ﬂc v
?'—o for stk @Y CoveE 8T N -0
=\ ' -2 = o<
‘y- 2e” A e
0 A Oll 2 v =6 3 PR ER v
@l‘:‘o;:e‘x(z"*x*—s) = | -7 S
F fll-tlo]-e”) > .
7C"'__ e—l({-—d—-J’S) St‘ry_l_ \J-—. \ e 7 e
—o fossila Hfol / "’H‘PBI (3‘/7 g__—_:cc:;y &_ ~3L+z /
etk ol 2‘6,_ ak (22" =380
&"1 207 .
g! 70 (y vV==2 23
— = bk -3€
"l"“'.'g' mﬁ:wﬂw""j :93(&2 ke
 HPox ‘J—(lze )l < @ __,‘;3’-"-;0
0 s 2o f pox e v
-"C-;(_ 4—7(.?3) o JC"_: 2 2-.._| S B . L-‘_.__’
-1_(70-5)(?“')" I N4 Lo Yo a%w of Y
=3 *=3 ﬁ/ e
W =loe I
g..?_e,ﬁ oed sk P a e
foT LS 2: por] =1 ETPTE I S T g
|l olZe (\‘J) - gvz,«"?" 2
U - e *.awpl 7(-—5— ?\7—2"?/6*— e
%:_ =0 g D7
3»06}) Bttt 6 \/
C ’ - 7.5:'“"“&5
vE-8le— ) ¢ ok Z £ o
("EM ?ig\%d-; b a'&._m,.,ce/hw;z:s v
5 (\D - .-
v bt ms#%' w P q—ax—w:s)")
& afes e
@ il Sy
Ihon v
TESEAE grechen)
(e = S
j Q,ars’\ 0.%‘7‘-| [ 2
; ;rj Qo?’q g 1/
=t . [ 3
/
“fLL +—

You

ok (1despt)



(9 fy--2
(b> 6‘(‘5}3 = 2000 (,23'——6; )2—

(i) c&Q = 4000 {25k Sfmnin
oM ,% «}:rc. 4.020 (z_s’_

(”) = o

2
ae) = 2evox2s
22T o Poo L

N L\A)\/Xll“—\ﬂb) %G.zsevec_.
G2s /9//‘9/(/‘:: 2 po/e (25 ~ e

as= ({25506 €%
1€ 100 L ffZ s0—~62S=e

v

2T look +625°0 ]

£= 120 210000~ 2%%628
7

i

:JOOf\Eoz:

—— . ——

[73
g e 6776, ., W T

- - s . o L
M}-—-,?&)OOO;‘ — DO :.7/"' P ro % 5

ool
~ 2000c
/

@ f:ahoaczﬁ'ﬁﬂu’:" @,eo:;(z s._e)"’—_]f

= Boo oo L
Zoo OO0
e 5k e =
Tetbal woke W5

Proerans Plo— Bxeez [ frmin

=

= % oo wdl-{""n

[ - i
.)) ¥~ Sonoe
0

Goon = Sooo €

K- b
[~
©
fe=1n %—’
T QB3 .-

= o-t ¥ (2deep

h) 3 ee_ld
A =lA 3
{-;'::. a3

p————r

(A3

In2,
In %
=b.0256...

t) /
a3

(or
o-¥
=6 12590 .

=

2.0 o0(2 5= 18) ' —2009 s

A

ELE4
n 'T"ng v’
{’)c’/f“"r (”) 3
' ' \//rar%p, ard shapl.
—t .t S
— > a V7 e oy
) % )
s ~3
(V) Gexls — 4sme 0% 0227

4(1—$A~?0) ~a5ne =)

G4 - GentE —qen e g/ n:j of {haqe
4‘5\’\"'(9-5-4'3\\9-3 o™
(25n® 43 Y (2s® -1 )Ta
=~3 A
W~ Z o-" ?.\\, y T
e Sola 9:_%:’5'11— / ;
(c‘)\>5=$¢czx v =2 ot
= =T
L o Tz ot
3‘5'65 3 = 2o T m‘)
. LU
L/ T W) c2% T
4 = 7 =2 1/

- '-(3.")1) Lo om Botla casveS
4
W) y= ch(‘gvﬂ"f\)
. 222
Sl
25(.&0*‘"* T

m) msz*gec?‘x%—f— I'Z-GM'?( d;(,‘/

b V L
74_ 4 P4
:Q-M’# L %2{”596"‘ -m]ﬂ” \/

; %
= (- ms)ﬂﬁage “‘E”‘ﬁf’g
z(t=e) 9l -1t
= | N2 - uvak” ./e";lw
(dY) y=28n 30 L Geas2x
j %

e

o

.
()

/

={

M . 6 wos TR~ Fsin 2
dt

_A_ZYJ,,? g 8NN+ 16 DR
aln

2{_2_5 4 3 = -\Isn S wlowesen
an? +4(2sn A Gcos 7/‘/»)
= ~loeNnBR
CpET 1o

Ry (4—’?.0‘0415) \/

2 ks
a2 veel s - Sooo o,

S8e 2w (82 7200 =

= R =)

= L2
220, 4 G-

“')P =200 V)

a3 31}2.2,{(5?_ \/



&
. . b Nole T+ cannet”
(1 go= 2 BF (Xne Vna_ JOrRg e _ "_EQ_QS‘;JMU:X Yrot .
midpons of haeo sidies ”":L“.ED o FCED
' o ‘)W\_Qz\oaw‘/\

of o A8 || to 3l s1de
fné\'haxp‘!}s lang fn) v/

(“) ll\b ﬁe'F) Dsc
CAF B = « Bep(alhemate £S5 =, AEI eo) v

£ FAB oy ape (aitemate <52 4c)e0) |,

AR B C%u,rh) )
A ABF = ADBC (AAS FsY) V= pr,ﬂo@ oy Fose\labj
{w 2 puT  “endle ki T
) " 2 T mus - not invelet
b 10t 2l s = " "'Zmrtl-n .,L’E‘ . 5
xR ET] o6 v~ o o§§\2mPhM ot FCU@
= [dmn T T © ,T MW‘Q_.M_QDQ -
6
T fomy
1o
. ="M
2
n 'ﬂ'}_n_‘] =rmn
( ) [' « et ctde’
& &
fake Lﬁs ‘@Cﬂ%ﬂ -a—_-_-_-b,ﬁ e

2-‘.03 v_m% =(,.>3Mw1 v

JOJ l‘,:‘%? = L lagma _
= Lzeoﬁmplosfj
. f 8 2 —fhooo -7 Ym
(&) e s aeer (R ™)
Aol

A0 {
Bp = nr+ qoo™ ﬁ sleaso
lows

=3 [ oo P
ST Y A
. Faw =25 v

O = 300x (moo—'x) + o o

—
3.
(2 deo.goo 4 L xtoeo(400 Zen>) ®1% e
ny — ;
o _goo + 1992 % doo®zaat
aiq—odzzr-x,"' / 16
L R
dﬁ_i.—.o Cor e~ toSF T acot <Y
= \Dégé’x_ E S
M oZ f w = trgeo
JE0o? N
J doot ""'%‘K ¥vo 2
.. x=ltbo® /
-
X llsoe| 1&°
dc = 600
—_— qu-li. Q LY X1 < /
elac l
glopl ~| - e
v
. ’_ PALY § i odaaa 7;-;.[232_3
( Hl) AL A, el J‘G {sh‘a‘aj-o;(
= — 16
T 00 H1OC0 _%G')J-loao @m‘)a
= f 104 90 90 Y




