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General Instructions

Reading time — 5 minutes
Working Time — 180 minutes.
Approved calculators may be used.

Wite using blus or black pen.

A table of Standard Integrals is
provided at the back of this paper.

In Question 11-16, show relevant
mathematical reasorﬁng and/o‘r‘.
calculations.

Begin each quéstion on a new side of
the answer booklet.

Mirks shown are a guide and may need
to be adjusted. '

Full marks may not be awarded for

careless work or illegible writing.

 TEACHER

NAME

Total Marks — 100

SECTION1 Pages2-5
10 marks
o Attempt Questions 1 - 10

¢ Allow about 15 minutes.

"~ SECTION 2 Pages 6—12.

90 marks
» ’Attempt Questions 11 - 16

o Allow about 2 hiours 45 mins,

TABLE OF STANDARD INTEGRALS

_[x"dx = ~1—x”“; n#-1
n+l
~1~dx = Inx, x>0 Note: Inx=log,x, x>0
x
ax 1 ax
J.e dx = —e”, a=#0
a
1.
J'cosaxdx = —sinax, a=#0
a N
. 1
Ismaxdx = ——cosax, a#0
a
2 1
_[sec axdx = —tanax, a#0
a
j‘syecaxtanaxdx = lsecax, a#0
a
J.21 5 dx = ltan'lzc—, a#0
a’+x a a
f L & = sintE, awo
2 2

J' 21 dx = 1n(x+\/x2—a2'), x>a>0

1n(x+\/x2 +a2)




Question 1

" For what values of k does the equation x? — 6x — 3k = 0 have real roots?

A. k> -3 / T T
B. k<-3 ’
C. k=3
D k<3
Question 2

For the function y = f(x); a < x < b graphed below:

y

/

a
(ST PR
®

Which of the following is true? -
A. fl(x)>0and f'(x)>0 .
B. fi(x) >0 and f"(x) <0

C f'(x)<0and f"(x) >0

D. f'(x) <0 and f"(x) <0

Question 3

An inifinite geometric seties has a-first term of 8 and a Iimiting sum of 12.
What is the commdn ratio?

A 16 7 S 77

B. 5/3

o

13

Question 4

What are the domain and range of the function flx) =v4—x27?

% Domain: —2 < x < 2, Range: 0<y=<?2
B. Domain: —2 <x <2, Range: —2<y <2 .
c Domain: 0 < x <2, Range: —-4<y<4
D. - Domain: 0<x<2 Range: 0<y<4

» Question 5

What is the maximum value of 6 + 2x — x%7?

A. .6
A:
. "iluestion 6

C

D.

7,

cannot be determined. .

The sine curve with amplitude 3 units and period 47 units has equation:
]

A. y = 4sin 3x
B. y = 3 sin4x
C. y = 3sin2x

" i X
. y =3sin7

Question 7

The illustrated graph could be:

A v = 2%

B. y=27%
o y=0F

D. y=@*




Questioﬁ 8 Question 10

- Janet works out the sum of n terms of an arithmetic series. Her answer, which is correct, . ' Which expression below will give the area of the'shaded region bounded by the curve

could be: - , e - y = x? — x — 2, the x-axis and the lines x = 0 and x = 57
A Sp=202"-1) /
B, S,=9-2n /
c. S,=8n-—n? |

D. Sp=7x2"1

Question 9

-~ A A= Ifol(xz—x—z)dxl + ff(xz—x—Z)dx

B. A=f01(x2—x-—2)dx + Ifls(x2—~x—2)dx|
Figure not to scale

G A= lfoz(xZ —-x— Z)dxl + fzs(x2 —x—2)dx

D. A=[l(?—x-2)dx + |[[(x?—x—2)dx
. 0 . 2

In the diagram above: AC || BD, 2CAX = 2£BAX, £DBX = 22ABX.

LAXB =?

A~ 150°
B. 120°
C 160°
D. 135°

END OF SECTION 1




SECTION 2

90 marks

Attempt Question 11-16

Allow about 2 hours 45 minutes for this section.

Question 12 (15 marks)

Answer each guestion in the writing book provided. Start each question on a new page.
All necessary working should be shown, Fult marks cannot be given for illegible writing.

. Question 11 (15 marks)

a)

b)

d)

g)

Differentiate:

(i) x sin 2x
. 4x }_
(i1 e** + =

x+1
3+2x

(i)

Find [ (4x + 2) dx

1

. 1=-x .
Solve forx: 3 =75

Solve (sinx + 1)(2sinx+1) =0 for 0<x < 2w

Evaluate }32,(2n + 3)

a)
b}
c)
d)
Marks ‘
2
2
e)
2 i
2
f)
2
3
gl
2

Solve |x + 2] = 3x
Use a change of base to evaluate log, 50 correct to 2 decimal places.
Find the gradient of the curve y = "% at the point where x = 0.

If @ and B are the roots of x2 + 4x + 1 = 0, find without solving:

i) a+f and af.

1 1
ii)) ;;+E;

Differentiate:
i) In (x* +3)

i) tan4x

Given the parabola 4y = x? — 12, find the:
i) focal length.

if) coordinates of the focus.

Use Simpsan’s Rule and the five function values in the table below to

estimate f;’ F(x)dx.

fx) 4 1 =2 3 8

Marks




Question 13 (15 marks)

a)

b)

c)

d)

i) Factorise 24 + 2m — m?

ii) Hence solve 24 + 2m—m? < 0

' A(oﬁ)

B8(6,2)

>’

A(0,7) and B(6,3) afe-noints on thé num}ﬁtér plane and the equation of AB

is2x+3y—21=0.

i) Find the length of AB.

ii) Find the gradient of AB.

iii) Show tha;c the equation of the perpendicular from D(-2,0) to AB
Is 3x —2y +6 =0,

iv) Find the perpendicular distance from D to AB.

v) Find the coordinates of a point C such that ABCD is a parallelogram.

An amount of money doubles in value over a period of n months. Interest is

compounded at the rate of 1% per month. Use the compound interest formula

to find the number of months required, correct to the nearest month.

. .o, d
i) Find -a(cosecx)

it) Hence evaluate fn//z cotx cosec x dx. Give your answer in exact form.
3

Marks

Question 14 (15 marks)

a)

b)

e

d)

Find the angle that the line 3x + 5y + 2 = 0 makes with the positive

direction of the x-axis. ——

Find: 1) fsinz?x dax

x%e® +1
=

i)

cosf cos @
1+sin 8 1-sin8

Prove that = 2sech

Solve for m: logm, 8 + 3log, 4 = 6. Leave your answer in exact form.

i) Prove that ABXY is similar to AABC.

i) ' Ifangle Ais 35°, use the Sine Rule to find the size of angle C, correct

to the nearest degree.

Figure not to scale

Marks




Question 15 (15 marks)

Marks
a)

N

Figure not to scale

B

Two geologists on a large level area of land drive 20 km from point A on a bearing of 150°T
to a point B. They then drive 40 km on a bearing of 020°T to point C.
. 0

Copy the above diagram into your answer booklet, and find the size

1
.of 2ABC.
i) Use the Cosine Rule to find the distance AC to the nearest kilometre 2
b) Consider the curve defined by y = 4 — cos 2x.
i) State the'amplitude and period of this curve. 2
i) Sketch the curve for 0 < x < m. Show clear, relevant informétion on 2

the axes.

iii) Find the area between the curve and theliney = 2for0 <x < m.

[D

o

The diagram shows the curve y = e, a shaded area fromx = —2to x = 2,

and a point P on the curve.

Not to scale -

i) The point P has a y coordinate of 8. Find its x coordinate. 1

if) The shaded area is rotated about the x-axis. Find the volume of the 3
generated soIiFi, giving your answer correct to 3 significant figures.

d) Factorise x2 + 2xy +y%—1 1

Question 16 (15 marks)

a)
MY

The diagram shows the curves
T L-V . i
-1 ) '

Write an appropriate integral expression to represent the shaded area above.

DO NOT EVALUATE THIS INTEGRAL.




b)

c) -

Given the curve y = xlogx — x, for x > 0.

1) Find where the curve crosses the x-axis. ’ : 2
i) Find any stationary points and defermine their nature. 2

iii) . Write a statement for the concavity of this curve.. ‘ ' 1 A

iv) Find y when x = ez,‘and sketch the curve for 0 < x < e2 2

_Aman has 1 million (10%) dollars in a bank account. The account earnsa steady

%% interest per month, compounded monthly.

At the same time, However, a bank employee Is stealing a constant amount $M

per month from this account, immediately after the rﬁonth's interest is added to

the man's account. v

Let A". be the amount remaining in the man’s account at the end of n months. -

i) i Write an expression for A4, and show that - 2"
Az = 108(1.005)% — M(1.005 + 1)

i) Write a simplified expression for 4, o 2

ii) Determine the value of $M that is stolen each moﬁth, su;h that the man -

will have only $20 remaining in his account after 10 years. 2

END OF PAPER

(L
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Section I Multiple Choice . 10 Marks

Attempt Question 1 — 10 (1 mark each)
Allow approximately 15 minutes for this section.

Use the multiple choice answer sheet below to record your answers to Question 1 —10. -
Select the alternative: A,>B, C or D that best answérs the question.

Coloir in the response oval completely.

Sample: .
244=7 @A) 2 B 6 © & © 9
A o‘ B & cC o D o©

If you think you have made a mistake, draw a cross through the incorrect answer and colour in the new
answer

D ©

If you change your mind and have crossed out what you consider to be the correct answer, ther indicate
this by writing the word “correct” and draw an arrow as follows:

K—‘ correct

0. 40 3O c@ 1O L

Mathematics 2 Unit Trial HSC 2013

Oiestion 11

@) i) —,%(?( 9"\3‘*) = sth 2 tos E - Vs v=sinx
v

u'=\ v'= eos2x

“)ﬁ(éw“%)=£ﬂe“+1J>_ B
A - qeux_'x—l ]'\
- L}CW—‘J;*— t//@
0 d (Xt \  2420- (0) D=t]  Ve32X
A A [T (3420 v | v'=2
= 242X - 2x -2
(312"

D f(tp)t o L
T XU s
eSO
+C—%
29 .
C') Sl-)( :_—‘,l—ﬁ
37 =07
3|—1: %-%
e e
Cx= e )
A= S =
i 2 4
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oD (sin XA )Y Zsinx + D= O

sinxt | =0 2sinx =0 _

s(y\;Q:—{ /,-)S:f—fﬁ sinX = ~35 .Q,[A—

Y (T
tzk\/ B L /L,

S e on e
pr

(Yyestion 172
@) |42 =3%
L+ =3x PR WILEEE
2x="2 —lx=2
A=) - ’"ii
Cleck Cock ©
l142] =3 | |-L+2]=30-%5)
3:3 V . Ei-3
P I:l w\LL’f/ L

€7 ;0 (’)VH%\

h=\

T|=1(\)*_B"

T,=2(2)13

5= 20843

=1

C - 50 ()4 qh—(\\z\
A N

=5 (0tq8) ¥ A\
Se = 2700

7
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i) gt = P

£) 1) hy=x*-12

()(1!62

L=y tl2

Xk (yts) = Al

(x4B) = X"+ 20p+ B
Mﬂp‘:UHﬁY—ZMﬁ

", Focal lengfh is < uiils »
{

H) Fous (O f_a) \__ledd »2)7"
N

= (- -200)
- H—
g = () |
:.]'1 2
e B
w p ] /
=, ’
7

e) D —(%(Un(fﬁ)) = 2% / /

X*4+3

V4

7

”)d (+n24x\_ VAA _ﬁ(_/r LD

) =0 5(%“2%4(!%%2( 2)>
s\mfsov\ 3
_ /{Qu/ T
-6 (T2 1o 'r/
= Tt z ' 92
h
1TS y, /

PVZREND
AU T

= 7 mdxxdw‘f"x '
I

_//\74% =
o P dnndx sc”4X <

f
E— i




Mathematics 2 Unit Trial HSC 2013

Queston |3

Mathematics 2 Unit Trial HSC 2013

-m

a) 1) WA2m-m’ ;N

W) Fup.dint. = [OX +by ¥C | 2oH3Y-21=0

(6-m)(44m) /) v/ i
[

Jq‘+L’ ( (-2,0)

(2%-2) + (3¥0) =21 |

i) m=6 -4

AN

AN B

| %

. m<—4% m>6 |

5)1) Dy = jw) F(0-6)

16+ 36 ya

——erz; wts ]
!

e,
_ | -25 \
Iﬁg\ y
_25[ T
B /,
yd
) (- T
, Y. ]
/7
)
¢) aP=p(1.00)"
2=1.0("
lw1=M%LM
A= ﬁg'}"
: lo’qf.o[ y,
:éﬁ éé mouth's 7 L

_IO months _ Gorect b o vearest month

il') .y —( -3
M5t
_ 4
-t :
. L
= "—g‘,///
) Myx-F= -l
3 4
Mn =
y-0 =3 x1+D) \/
2y = 31+6 .
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‘ . -~(
d) (\ d / Cusq-(,l\ = d [ ’\ = g,. \/51/7)()
b 7T kmmt )
_;;7..//];\{% = — (sinx )Mz X cosx
e 2 — CosX
- 3 % 4 Sin . Sk

= ol cosee

Mathematics 2 Unit Trial HSC 2013

Questton (4
a) 3Ix+5y+2=0
5\4: —‘39("’1
nu ‘"}"Y "’% &
=% 5 8
budet- =/ (2)
Wz
Obuse angle = 180° — tan” (}’)
= 49°2'
V4
B)‘) S‘Y\ 27\\ ._,__ ((\Q('z‘*\\ AW
\3/ - (’g \3/ L
- =2 ccs/\a>+t \/QZD
2 B Vi
N e [ N L
X e X
= (]011—\;“\3( TC

o Ao (T)
= %Xé—:%nxm

7

%f + Inx+¢
©) cosb * s & =Dl
Hsing [ —cinD
e 0s@  cos@
Eio -+
ltsing [~¢in®
ol 1-sin®) 4 cosf 14sinb)

(14sind)(|~sinD)
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_ ¢os0 —cos@sinO YosO A osBsind
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1) In ABXY wd ARBC,

LAB( = L XBY (4 common)

\ s A X - 3
Nodor spcipes X ° 8 7 B3, e T§ S

, _Bc
qu/@&/%[a/r L ABKY [l AREC (Zides in the same
3

ko + ncluded aﬂy/e e/s;wa/)

- | — sin*6
_ Q2¢osH
[-sin*6
_ 2ws
05?0
_ 2 |

h'> §\n§§ B sin C

EERENIEY

= D3%ecH v \:/

= RHS

o LHS=RHS

0
cos O | _Cos 5

1 ~ 15
%4‘!"\( - | SsindY
1
A b 2000 T P N I
\_ l J To T o U([g'/“‘//

s [-sin0 T

A

" (2)

S

V7
d) logm 3+ 5'{81#%:6
RE h)\gmlf;é
log. (8x64) =6 L~

HAGER N

M= 512

+ 6
m= 512° #Qr [512

7
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| Queston 15

Mathematics 2 Unit Trial HSC 2013

9D "

\/

==
/\\

Ty

\Q vp\g“
\?
-

M

LABRZ = 30° ( alternate anﬂles e equal)

/ABC= 30°420° .

DA S IRV TV
s -2 T,

' :[(L}TL— 0)- 0]

= lﬂ'(. %

=50°,

AU -2 = 210 (hven wans m&omﬂle)

. Amq s 2T wits® ‘/

i) AC= 20*+40" ~2.20.40, ws 50

AC = 2000 = 400 cosbD

AC = Q71,54

AC= 31 kn o tl wnet b, V/

) .\> 3=e” | o) x4 23yt (f—.l a
x = log.8 7 Oy —|
=8, v = (x4 [(xwu] P

ol

= Tiw l)(wm 4[

D D lude =1 7

) y=e*

Poviod = ’?g /

—

0 =2

e

= 1 v

AR
C:

T i e
xl

=

>

S Ay

(o 1™ o=l F ],

A IR I

;/L\'. %55 l,(m\}s g// /‘ s §5.7 L(ru‘-ﬁsf CrfoA.B JF) ]
. —
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Glestion 16

_,OD siny = cos X

AN A= 10 () - Y -/

A =116 (Hes)'-M] 1.005' =M

./

sinX — s =0

A = 104 (tes) —M(1.005'+1)

/

S\Y\_}L _ CQS}L -0
cos N COS

d

A, 7 16¢C.008) - m(1.005'+1)

.7

tan =| S|

”) An: IOL(I. 005_>“- M(\H—I.OOgﬂ.OOS—n_t '+‘|'~005M'>

o= I 5 JTic

&P a=| vr_loos

TLGH nferseet ot oL E % “M{’%

yo 121376. T3

I
7(%1 0SAH—e% /
2 ,
L) i) Y= >L|oq)( X
Y= xloqex"l
:><:(oqe -0=0 //
=0 | logA=
-:}/,,,l i / hay
. |
X=0 e

EETENT %
M= 111061.93 /
J

F11101.93 Is bing shloa dgw =h. )
1% Ay //

i\') qCX\hX’)C d':%.;{z + Inx —{ b x>0
i}il \lY\‘A/M ez = oA =€ =
U”— —_'-L_ \v4 n L
Yy = TF g =

S‘f('a‘“o»\aw\ d"’h/‘s ot ”":O ﬂ” - "i for x =1 ﬂ“:l>0 u

L Min at (//"/ ) ;

X-inkercoplt e~ é/ =0

l 4
X ‘ i /\ ln: ;e/"

| =X =0 /




