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General Instructions

e Reading time — 5 minutes

e Working time — 2 hours

e Write using black or blue pen

e Only approved calculators for this course
are allowed in this task

e Atable of Standard Integrals is supplied

e Show all necessary working

e Write your Board of Studies Student
Number and your Class teacher on the
question paper and on any answer sheets
or writing booklets used to write your
responses to the questions submitted

e [f you do not attempt a question you must
submit an answer sheet or writing booklet
for that question clearly indicating N/A
and your Student Number or Name.

e HSC Assessment Weighting: 40%

Board of Studies Student Number
(Year 12 only)

Class Teacher:

Name:
(Year 11 only)

Do NOT write solutions on this question
paper. Any working on this question paper
will NOT be marked.

Date of examination:

Friday, 15 August 2014

Total marks — 70

10 marks

o Attempt Questions 1-10
e Allow about 15 minutes for this section

60 marks

e Attempt Questions 11-14
e Allow about 1 hour 45 minutes for this
section



Blank page

Page 2 of 11



Section | 10 marks

e Attempt Questions 1 —10

Allow about 15 minutes for this section

Shade the correct response on the multiple-choice answer sheet for Questions 1 — 10
Each question is worth 1 mark

1 What is the domain and range of y = %cos‘l(g) ?
(A) Domain: —2<x<2 Range: 0<y<nx

(B) Domain: —1<x<1Range: 0<y<r

(C) Domain: —2<x<2 Range: Ogysg
(D) Domain: —1<x<1 Range: OSygg

2 A particle is moving in a simple harmonic motion with displacement x. Its acceleration X is
given by: X=-4x+3. What is the centre and period of the motion?

v
(A) X:3,T :E
(B) x=-3T=nx

©) x=>T=z

(D) x=

Mlw

7=z
2

3 Which of the following is an expression for _[(2 _sz)st?
Use the substitution u=2-x.
) 2(2_—1)(2)2+c
(B) 4(2_—1)(2)2 +C
©) 4(2_—1)(2)4+c
(D) ﬁ +C
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4 What is the exact value of the definite integral jl 21 dx ?
0x“+1
T
A -
(A) 1
T
B -
(B) 3
T
C -
(®) 5
(D) =«

4
5 The term independent of x in the expansion (x+§j is?
X

(A) 54
B) 3
(C) 6
(D) 18

6 Find the acute angle between the lines y =2x and x+y—5=0. Answer correct to the nearest
degree.
(A) 18°
(B) 32°
(C) 45°
(D) 72°

7 What is the exact value of the definite integral jf (L+sin® X)dx ?
7
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8 What are the coordinates of the point that divides the interval joining the points A(-1,2) and
B(3,5) externally in the ratio 3:1?

(A) (56.5)

(B) (2.5,6.5)
(C) (5,4.25)
(D) (2.5,4.25)

9 What is the solution to the inequality 2X_45 >X7?
X —

(A) x<-land 4<x<5
(B) x<-land 4<x<5
(C) x<land 4<x<5
(D) x<land 4<x<5

10 The velocity of a particle moving in a straight line is given by v=2x+5, where x metres is the
distance from fixed point O and v is the velocity in metres per second. What is the acceleration
of the particle when it is 1 metre from O?

(A) a=7ms?

(B) a=12ms™
(C) a=14ms™
(D) a=24ms™?

End of Section |
Section Il commences on the next page
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Section |1 60 marks

e Attempt Questions 11 — 14
e Allow about 1 hour and 45 minutes for this section
e Answer each question in a SEPARATE writing booklet or answer sheet. Extra writing booklets

are available.

e In Questions 11 — 14, your responses should include all relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet

(@) Write out the expansion of (1+x)" in ascending powers of x. Hence or
otherwise show that:

) 3
30)-
ko \ K

(b) Two circles meet at A and B. CBD is a double chord and AQP is a chord of 2
the smaller circle. Prove that CQ is parallel to PD.

(c) Prove the following identity 3

sind sin@
+

- —— =tan 26
sin@+cos@ cos@—-sind
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(d) Find: %(ZsinlSX)

(e) Point A is due south of a hill and the angle of elevation from A to the top of
the hill is 35°. Another point B is a bearing 200° from the hill and the angle
of elevation from B to the top of the hill is 46°. The distance AB is 220 m.

H

S

(i) Copy the diagram and label the given information.
(i)  Express OA and OB in terms of h.
(i)  Calculate the height h of the hill correct to three significant figures.
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Question 12 (15 marks) Use a SEPARATE writing booklet

(@)

(b)

(©)

(d)

(€)

The tangent at the point P(2ap,ap®) on the parabola x* =4ay cuts the x-axis
at A and the y-axis at B.

(i) Find the coordinates of M, the midpoint of A and B in terms of P.
(i) Show that the locus of M is a parabola.

(iii)  Find the coordinates of the focus of this parabola and the equation of
the directrix.

Use the principle of mathematical induction to prove that for all positive
integers n:

1+2+4+..+2"=2"-1

Find the exact value of sin [cos‘1 % +tan! (—gﬂ

Find all the angles @ with 0 <8< 2z for which sin@+coséd=1.

The function f(x) is given by f(x)=sin™x+cos*x, 0<x<1.
()  Find '(x).
(i) Sketch the graph of y= f(x).
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Question 13 (15 marks) Use a SEPARATE writing booklet

(@ (1)  Show that the function f(x)=xe*—1 has a zero between x =0 and

1

x=1.
(i) Using x=0.5 as the first approximation, use Newton’s Method to 5

obtain a second approximation. Answer correct to 2 decimal places.

(b) A golfer hits a golf ball to clear a 6 metres high tree. The tree is 20 metres

away on level ground. The golfer uses a golf club that produces an angle of
projection of 40°. Take g =10 ms™.
(i) Derive the expressions for the vertical and horizontal components of 3

the displacement of the ball from the point of projection.
(i)  What is the Cartesian equation of the flight path? 2
(iii)  Calculate the speed in km/h at which the ball must leave the ground 3

to just clear the tree. Answer correct to one decimal place.

60 cm
— —>
—
% :
' ' 60 cm
hcm
l S
Not to Scale
Water is poured into a conical vessel at a constant rate of 30 cm® per
second. The depth of water is h cm at any time t seconds. What is the 4

rate of increase of the area of the surface S of the liquid when the
depth is 24cm?
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Question 14 (15 marks) Use a SEPARATE writing booklet

(@)

(b)

(©)

The quadratic equation x* —4x+9=0 has roots tan A and tanB.

Find the value(s) of angle A+ B , noting that 0° < A+ B <360°.
(leave your answer correct to the nearest degree)

A particle moves in a straight line and its position at any time is given by:
X =3C0s 2t +4sin 2t
(i) Prove that the motion is simple harmonic.

(i)  Calculate the particle’s greatest speed.

Water at a temperature of 24°C is placed in a freezer maintained at a

temperature of —12°C . After time t minutes the rate of change of
temperature T of the water is given by the formula:

dT
— =-k(T +12
pm (T +12)

where t is the time in minutes and k is a positive constant.

()  Showthat T = Ae™ —12 is a solution of this equation, where A is a
constant.

(i)  Find the value of A.

(iii)  After 15 minutes the temperature of the water falls to 9°C. Find to the
nearest minute the time taken for the water to start freezing. (Freezing
point of water is 0°C).
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(d) When a projectile is fired with velocity V ms™ at an angle @ above the

horizontal, the horizontal and vertical displacements (in metres) from the
point of projection at time t seconds are given by:

x=Vtcos# and y =Vtsin 9—% ot respectively (where g is the acceleration

due to gravity).

(i) A projectile is fired horizontally with velocity V ms™ from the top of
a cliff. The projectile hits a fixed target in the water after T seconds.

Show that the height of the cliff is given by H = % gT? metres.

(i) It is found that the target can also be hit by firing a projectile from the
top of the cliff at an angle o above the horizontal with the same
initial speed (V ms™).

Show that tan o = ﬁ )
gT

End of Section |1
End of Examination
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Section |
Multiple Choice Answer Sheet

NSW Board of Studies Student Number

{Year 12 only)
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(Year 11 only) i

Class Teacher:

e Write your answers for Section | on this answer sheet.

e Shade completely only ONE answer for each question.

e To change an answer, erase your previous mark completely and then record your
new answer.
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A table of Standard Integrals, if required, is printed on the reverse side of this answer sheet




(
Hse  Modemakics  Side~sion |7
) Bowein @ ramge  of Y= zeod(E)?
Torainy -~ € Z & |
2 £ pcl<l ol
@gmaﬁ‘r O gecos x s
05%@5')“‘51}; 2
o Ly <% T L I E

e geceleradion et e centre 15 O, - bheed | s, oc —*% =

<o the ce~tve 1= at s -=_f; - Also/ =g that s
N=2 as N>, .iMQ_‘Q)ﬂL vt\fu_ f]c::e/‘.oc'-‘: E?T:TT‘J

p!
2>!c,

L= : :
3.) ..2._,(_1) a:t \_ie-{ U w2 —5e’
Gl N1 1 PV NS | CPPS,
- 5 3 | x| J
—}J‘ wi - Su Ay — =25 ,dac
= by d
. ——— — ‘C«-' 5] o
NN [u.'l 2 G .
= A 2 ' :
-2 ( A\.I Q.Pﬂon.s ﬁ‘wan
| /' | ~arle
=410 1 . AL (= 8./
4‘\43-)' i I\ > Al ‘//H-_.-
ﬁfl | d.\)c
S 5 dil 9l
(&)
[
= (( c,,\-,t“\—j
; 2
= ‘ll.’..'#?:i\, - -L!_:'x.—:‘(::)
= A
5 — O 9 AN



e @ C"“)
= CH xf L 3L
. Q-F‘l‘ =
-2k
Be” = #
- O =g -2k
2k = M i
- @+bYii
4 -] 2z Cripie
(~ 35
C/.z.x = Grd ‘:ﬁ’ ol L
S lq e s
iy (qu

H

¥,
S5
¥ S
»
=y

3 N S

I
Ni—
L
5
WY
&
Q-
WA

\

1

)
p

"

@R W
3 4!;:} iy
1

&\
vo\I=1
|
Y
1
X/

R
;\

\

Q)K



Q) A(~L,¢ )l\ ) P/(s,r)

—

= () )
_(g-/(ﬁfs)

q) QDC "'? ) >C
2c. 44

GrE= = o G

| Q"‘QF@*‘— =5) —(x -9] 2l

(¥= 4 x* 420, +2&

o [
VT 25¢% 4+ O + E-E

— |

ED (-')+<3>(3> @ q + &) @)

.S)‘A\/



@\M&%\'or\ e
a) g +:x)ﬂ-=;= HCOI"-J—' ﬂcﬁ| 2 4 hgpc" 4—:"%23 e ) & ol LA
LMS s led é\i/

L i
A M

~ ’

R

<=0

)

Rits ok =)= "L, 4% 40 7 e

 hHSE RHE | | @

5) RT.F ‘<= (I Pp
CP‘E:@'C . Conghuet AR
T Neerger cante | - Be® = f—'B*’*@E-—-x{ 2= iwb«a_.:m;-‘q.:ﬁ»\*?

L Bl PR _f,:,..oa,.e-rw

Y

5f‘mj:,,_\ Senollor arele 2 Ppe = 2 pA F .,.‘E.r_“.!'v\:: Ere. erd ;—,‘)‘
e, LRCO = POR [ ] L
Jol L@ N PO [(alle s ale ~iadle g
e ¥ @'A‘ﬂ .M

e
‘J N

-~



LHS *
c) sin & + 2n&-

BinO- +Cos@ oS —sSiaG

Si n@/coss — =) n&) + < A(S‘(C-C)&Q- +SI1 &
%qs@-#a:\@j(cos@ S\nS\ . )/

L SO .cosO — Qn@ + 50 0 oSS + siA @

Gﬁs foat ——s”\'@)

= RSO ol &

= <SANR2E&
oS -

= dLo~2Q
= (RID | (&)

CD a—x—c..’?_ sia & x«)

2 S
m X /

Nl =) |

s T

N

L.‘D.



) Lo e = Ba
] o Y |
T /

Lﬁf‘4h°:‘ﬁz—‘

1"} 0$=;;;+G /// |
(=)
= OAT+ OB — L XDAXOB xcos 20

20"
c’l.’zd _{:a,,?,s) (.L.,a,-, ) (-bﬂf" 359/\/%«? )Xcos
) %T) ;_1 c.as.'.ltb
Faee Py Jcanssﬁ(—ba"‘s"!-(o
, ol = ‘
s (et e Axgmsad )

Ello3aan#4as3 .

= 353

= 3se386erss. / (_a)

¥ T’(”'b‘*’a + B9+ 5

‘F( 5) Ccs) -+ 3(__§Ba.__ﬁ WGQD =

= C,) f
4

'\/ 5‘)' ls! | & {:ac:y’n,- /

> 2+ | |
W+¢l-,c3_+ 2 ? q‘)‘ e
L3 el
_#“tj;k'qx
”2”L+Dnn
. +S
P




2
J.yl) {C_‘- gr\oo Vl”e_ ‘ O ue CTC M e,{lle\gl* e rl:
"Q’GM C,a-gr'c,",-,c,-t-oz m—c ('4

auatiar

(Or% ) PR, ‘“«n;e.{ ra
\

T



S) Teove e for =)

L5 | Rug i 2l |
(

ok

Fwe ’7£°’ e )
V&ﬁ“"ﬂ “hie ‘C&/ n= K.

Te V2 g o _--Ll’k" = .:.LK.._I M

@M Lt —_Qr Mmaekd |

e 3 W

v’

1+_1K

LIS o Forn assumpbio, x

e
[+ 2 dq+.0. 2

= R —t 4"

= Ris &)

fl‘@QVEf\""\WiU\Q !'Co,’ ~= | and ::"‘\m "Do/ h—-;l-h/ el "'[:Of e TS ki\j"%

?’.nc%ac oQ waatng posticiod '\A.Qi»c.:‘-!c_-,_,\) e o, | all F@gﬂ@h 1.-:!-2%_3_(5/\

)



ol> |Sin@-tlcos © =

- Lamet=]
ﬁé\'ﬁ(@"%%):\ od =

§ﬁ(@+£ =

I

)
(o + T iy = o v T
(Erl)=gl (O (&4 S A

- i = BT
o =0 (9#2 o
e a5} = v
€>‘70'(1.)=S\n . K eS| e C‘)S—x_ﬁ\
\ .QL | S x4 lcos] :—_})
(=38 é;_...l_-———--——

(1)
p-. ‘& Cﬂs- "‘:JC o=t = ('AMZ{S/A‘—‘:‘—L “\/\-Q.. Yo CM"!'S j |
4




@wes%\or\ \32

Q9 ‘)C(-;c) e e’ = )
—FCO) :—cze;— l

@) ==
HORO

Sl TR /

6‘“"\59— ‘F@D ﬂmc')'Fﬁ) o Wm{»e __Ar_.-:\c_)pn.& /*H/\GL oo+

el |oetwfeem | O Aacl |
I 46|
“ _ xz = :.)Cl =t t'jc'

Ao e Wl

i
")C(O.S’) = (O-S bc,.a'r-— A

= —m:13 5@ 329

D

g o5 e i }
£ (xD = |€,5 —+ € .5 fnels -P(os)g .p(o.s)
4 (os)%@o 59,-9-4—'1) [
" CJ;S_
= ‘KS; e_ = -
&
X, | |= Os -fose-| || _ LA
. pce"'*’/ = 0570204398 = Os3
b /{_\"”—m 12)
\QDL Sc = at $20 = vems 2 Tavallu = 4 veos zg\
xl=ay .. ] v-—-fvsan@/
x =N ot 4 &, L ))/I: J\[s}w‘av
ot =0 D= P, >
hog, s ® (¢ = Veos4o” [
- . I./
3w =Vt cosbh o pd
B e I /
x_;:j;c;c:s 40" | @) v
rﬁﬂ; ) /.’l rarles B M(ﬁ,\q
AT g= veingo® eitver the hore ool
U‘ :J='|Q Gltj ‘5‘;—\/' Heaal o atoss
o mo%e».ja
3:- =3 ‘DJD "I’c,,_s ,

o €y =WS\n4O° _
I'Ei]_:m-!pb—r vein40T @

——at Tt To Y=

y=|bot vvs r%t?‘j)“_’_t: L C9

)j;-é’-t"—rvbs"'\w f{ G

S B



W~

1 L=1 B
) en @ _
Y il
sudese e @)
3= =& Gremin) + o) 2 4T

B Vol S B . ST, RN O 4—0
v eos™
-5 "’_);. sec "4+ ek g O°

é-— il ;\/f (Atast A(_O) 1 sckan 407

‘!.H’> :-I—:((_,-\Of V. > = Do a:/\dd = (-

(@) = _—C_ﬁLC{ L —Fun‘{ad") 4 peoban i

lon® = —340 8136 4 26p~so v
Byosrio= v (20%anyo” ~ &)

vd

B, N 7
e J2ds / P
e / Vi = (é’l%.loi-’-'m n vl (3)
TAAADE  end A BDC
A D = OE
= ec
() SRR /7=
e =y e~
64; = r
Oow \/ }%-nw.rzln
=i (Y s Ll
v B e )
| E] 3 }—’\_A",L____/\-—'/
S A\ rs oV (::’*'}
Now i A | dE |
oV ‘"= fh>. 4dh
e 2 ;—‘;TC ;—{’_
J T M | A+ 2l L T
e -2k y TP
whi | Nanscls S o= di 5
o3 =<—‘J—°'.bn" : Themr | o Ly
ol e I
Of)




@JQSBor\ \ & -

Oﬂ)vban A -l-»*{;-af\ ’h
*L::’ﬂ,"\ A -‘:7113-\@ ‘-'—-_c'a-

aneans) *—*—r:ﬁ:i,z%a .

=
-

[}

ané\,c_ (Ar ) = | $3°2¢)

(35"%/ Qﬂ*

= 33326 = 333"/
b)) 2e = Beos 26 4 s1n 2% OF o= B cos(zt—hiE)
x =32, > - x2ces 2t x 3 TI0sin(2¢ '*'“"d(f
- a 51.«'\:1“5 4 e—c_p.g'.l‘h
x = 3;( 2*cos2t —4Y x2 CsiA 2 X = “R05n (24 Han
= - \7— s2t — \lo= A:Lt = - '5-1'.-05'(&‘;.‘5

x> 3ozl 4 45 a2k = O - mehion )
4‘5] (“\.2-*; = -3¢_¢3.LE;

Lanl2t = ’_%f_

2k =i 2, Li'2S ONDE @ +O, T 2" ..
2¢=dor ‘*‘_O'qs~ Fﬁﬁ;wlf\ﬂfe s a'\.v
S leet ot e PR B
‘g\&‘eea r{_/ 3“(’0 bt 38 | T (24 Tors L 9 H=a. >
b J¢c =-3 (2;»{2;( 2490 45. _.) 4’-)<2c,t::__.(2)<| 24%:4&)

ERLANE Ve e :5?2%; s leD v (‘3)



7

HLC) Ll Ae:‘q*l— |2 Ve AT=Triz
| %(1_'[: e pler®
t x
=—~[*’~<T+|:L) el a)
) Doy rak £, 7= 24
TI=AaT rE

ol ® Aée_'k T =
A- o S(a / ,’C')

m) Aleo L=\ o T =9
I, - 1 P S )

L%
=1 2L

.o
—|G5 K :IOﬁ o)

AR CRME LD

=
K = 003573210005 . ~ /
\,Af'@ wuci +5 Aadl 1 TR O
LY 2 BANY @-‘fce_‘l
e’%-i ST
3 3
= - I
—K = lo\ci&s
€ ==L log %
*‘—3o$?33;-__ //
'bMSI Mlnu‘({g \/,

IR W ke Sleoud S m,,_,,)-eQ v‘B@f SHae



Y

!409 = LV Eds Dl

V*TC\A _ﬂ- R
Jr= =0 @\ \j (\\mo-ES%m{,ﬁ\ )
:j -—'\H’/Slh(oy
JTEeY
M = beignt of S e &=T 7
d—s }:’\'=- _":zﬁcr')z (2)
)fecﬁ =k o—ﬁlc of oL
o 2 z‘('\?("—Osd @

ye V{—,.SmO(-""::q‘b:' &>
ﬂg@”‘ O e \/cosm. @

Sulcst  Vabe (ED

2.
47l 1 T i
J = 2 ‘an ok -—Jz—; _%2,% sec* XK
"::l;f’i\(“" wihhe im e;_% > =Vb let +=7T e =NT 2—@
ol \M_J: ",4?:5{/“’ et £=T :"'LjT, D)

/{
ngﬁe"‘" 'deg' J} tn‘% crk e = v Lame A, b-.JT e we =VE
e\ S Tael=NIT )
| ~
:’o *-LE:’)T * & Vi [tadol *__gé_\%r(%’_ ol
— = -Ti = - by a
Jé‘ Vb brmet - - (i “+ 'ban'oa
A

O *\I'T’tcrmo( - dl-r--b*r‘ﬁ( V /3
o= ’Y'{;-anel/v-g"r‘{,q ) &,)
1 [T
.. Thoarx =0 QR (_\70”“ =2V
' z[—r- -

=



