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Sydney Technical High School

Mathematics Department

TRIAL H.S.C. - MATHEMATICS 2 UNIT

AUGUST 2013

General Instructions : NAME

e Reading time - 5 minutes

e Working Time — 180 minutes, TEACHER

e Approved calculators may be used.

e Write using blue or black pen.

e A table of Standard Integrals is Total Marks — 100
provided at the back of this paper.

e In Question 1]1-16, show relevant

mathematical reasoning and/or

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

calculations.

e Begin each question on a new side of * Allow about 15 minutes.

the answer booklet.

o Marks shown are a guide and may need SECTION 2 Pages 6 — 12
to be adjusted. 90 marks
e Full marks may not be awarded for o Attempt Questions 11 —~ 16

care]ess work or jllegible writing. s Allow about 2 hours 45 mins.



Question 1

" For what values of k does the equation x2 — 6x — 3k = 0 have real roots?

A k>-3
B k<-3
C k>3
D kE<3
Question 2

For the function y = f(x), a < x < b graphed bhelow:
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which of the following is true?

A. f'(x)>0 and f'(x) >0
B. f'(x)>0and f"(x) <0
C. f'x)<0and f'"(x) >0

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

Question 3

An infinite geometric series has a first term of 8 and a limiting sum of 12.
What is the common ratio?

A 1/6 C. 1/2

B. 5/3 D. 1/3



Question 4

What are the domain and range of the function f(x) = v4 —x27?

A. 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 sy <4
Question 5

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

A. 6 C.
B. 1 D.
Question 6

7

cannot be determined.

The sine curve with amplitude 3 units and period 41 units has equation:

A. y = 4sin3x
B. y = 3sin4x
C. v = 3sinZx

D. y = 3Sin§

Question 7

The illustrated graph could be:
A. y=2*

B. Yy ==2"%

. y=@EF

D.  y=()

)




Question 8

Janet works out the sum of n terms of an arithmetic series. Her answer, which is correct,
could be:

A. S, =202"-1)

B. Sp=9—2n

C. Sp = 8n —n?

D. S, =7 %271

Question 9

D

Figure not to scale

In the diagram above: AC || BD, £CAX = 24BAX, «£DBX = 2£ABX.

£AXB =7

A. 150°
B. 120°
C. 160°

D. 135°



Question 10

Which expression below will give the area of the shaded region bounded by the curve

y = x% — x — 2, the x-axis and the lines x = 0 and x = 57

A. A= ‘fol(xz —x— Z)dxl + ff(x2 —x—2)dx
B. A= [j(* —x—2dx + | (x?* —x — 2)dx|
C. A= |f02(x2 —x=2)dx| + [J(* —x~2)dx

D. A= foz(xz —x—2)dx + lf:(xz —-x— 2)dx|

END OF SECTION 1
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SECTION 2

90 marks

Attempt Question 11-16

Allow about 2 hours 45 minutes for this section.

Answer each question in the writing book provided. Start each question on a pew page.
All necessary working should be shown. Full marks cannot he given for illegible writing.

Question 11 (15 marks)

a)

b)

d)

Differentiate:

(i) x sin 2x
4x , 1

(i) e** + .

x+1

(Ill) 3+2x

Find f(4x + 2)%dx

Solve for x: 31°% =

3~
~J

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

Evaluate Y52,(2n + 3)

Marks



Question 12 (15 marks) Marks

a) Solve |x + 2| = 3x 2
b) Use a change of base to evaluate log, 50 correct to 2 decimal places. 1
c) Find the gradient of the curve y = €% at the point where x = 0, 2
d} If @ and f are the roots of x2 + 4x + 1 = 0, find without solving:

i) a+f and afs. 1

. 1 1

i) = -+ B’_Z 2
e) Differentiate:

i) In (x% + 3) 1

ii) tan®4x 2

f) Given the parabola 4y = x2 — 12, find the:

i) focal length. 1
ii) coordinates of the focus. }
g) Use Simpson’s Rule and the five function values in the table below to 2

estimate f:f(x)dx.

flx) 4 1 -2 3 8

p——



Question 13 (15 marks)
a) i) Factorise 24 + 2m — m?

i) Hence solve 24 +2m —m? < 0

it
Al

B(6,2)

> ¥

A(0,7) and B(6,3) are points on the number plane and the equation of AB
is2x + 3y — 21 = 0.

i) Find the length of AB.

it} Find the gradient of AB.

ifi) Show that 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.
c) 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.

: Lo, d
d) i) Find a(cosecx)

T
ii) Hence evaiuate |, /2 cotx cosec x dx. Give your answer in exact form.

T3

Marks



Question 14 {15 marks} Marks
a) Find the angle that the line 3x 4+ 5y + 2 = 0 makes with the positive 2

direction of the x-axis.

b} Find: 0)  [sinZ" dx 2
2, x2
+1
iy [T dx 2
X
2, @
c) Prove that o + cos = 2secH 2

1+sin 8 1-sin@

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

Figure not to scale

3] Prove that ABXY is similar to AABC, 2
i) If angle A is 35°, use the Sine Rule to find the size of angle C, correct

to the nearest degree. 2



Question 15 (15 marks) Marks

a)

N
A

Figure not to scale

20

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.

i) Copy the above diagram into your answer booklet, and find the size 1
of 2ZABC.
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
ii) Sketch the curve for 0 < x < 7. Show clear, relevant information on 2
the axes.

fii) Find the area between the curve and the liney = 2 for0 € x £ . 3



c) The diagram shows the curve y = ¢*, a shaded area fromx = —2tox = 2,

and a point P on the curve.

g
Not to scale
RS
?x
=2
ie‘
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 solid, giving your answer correct to 3 significant figures.

d) Factorise x? + 2xy + v —1 1
Question 16 (15 marks} Marks
a)

(K

The diagram shows the curves

ST 2T A

.—.l_,

Write an appropriate integral expression to represent the shaded area above. 2

DO NOT EVALUATE THIS INTEGRAL.



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

i) Find where the curve crosses the x-axis. 2
ii) Find any staticnary points and determine their nature. 2
iii) Write a statement for the concavity of this curve. 1
iv) Find y when x = e?, and sketch the curve for 0 < x < e? 2

A man has 1 million (10%) dollars in a bank account. The account earns a 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 month’s interest is added to

the man’s account.

Let 4,, be the amount remaining in the man’s account at the end of n months.

i) Write an expression for A4, and show that 2

A, = 10%(1.005)% — M(1.005 + 1)

i) Write a simplified expression for 4, 2

i) Determine the value of SM that is stolen each month, such that the man

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

END OF PAPER



STANDARD INTEGRALS

-
: 1 .
" dx = L on#E-1, x20,ifn<0
J n+1
(1
—dx =Inx, x>0
J X
[ 1
e dx == az(
o
[ 1
cosaxdx =—sinax, a#0
J a
[ 1
sinax dx =——cosax, a={
) a
-
3 1
sec“axdx =Etanax, a#x0
J

1
secax tanaxdx = —secax, a #0

[

J \.‘az-—xz
I S
\fxz—‘a?'

) x
X = sin = a>0, —a<x<a

d
-
dx =1n(x+ xz—az), x>a>0

r

1
J \]x2 +a®

dx = 1n(x+ \sz + az)

NOTE: Inx= 1ogex, x>0



@ ,G'L—-LQJ:,L. :’3’0 9 @ {____6_2:.--— = (2
—p
26 (2l 2 - = {220 D
- ..2'5:——_
® 4 e © g 2
P ‘/’M :7
C
=
m — o ‘ &3 @C% L)QL{’U
™ y=2 ® & D 2 %
| ()" - ry = 6O e
S San (el
/(}/)x e =
— 2 ’///,_
P

.@L) t)‘/) /(nx-fwuz'ﬁc +2cﬂr2/3¢)c)c t()} (-ﬁ = oy

— FLI/\JZJC ~+ L <ot [ *
W o' 7 (B2 m2Cer)
; G xzo)”
§+;»</“9/’
(B+2n) " »
= L Gé\fu:-}tf’“/( 0o ftm = = AT
Cg"r?ﬂ% % = 3%, ) 72/ “CC;
by (ew ey L







([-—("FL@‘/-#’ZXE"Z,).{—L&)CZ ,_F’)

/?
- {([-6*\“"\&%4\2 +£)
- }c;:.xlq'
- ¢
\* ﬁ)(é"’V“‘B(L& ‘P““") /é) z—ﬁﬂ’;(/{)<(%/—)
T\) g © ) “’\4"(-? 2 m'\>£, 2= 1 ioo |
%V o g
/{')‘i)&(;fegzum ,1,,/69 2_(
< O
= VO pesnhh
«©) ﬂ/{ 8 < "Le/ - "?
AV S (jz) A [Zf‘h; %)"7
- ._-‘7-,/ ‘ !/Jz& ‘
33 :’@Lp;w)“xc/o;:&
t(0) U M = 3
— S 5
g0 =3 (0 =
g =B ptb P
E() __ c.oflec 7;]
[V’) /ho( (-’L—('-[-O ,___2_(( ’%
2 _ w_( = |
- } — e
2«3 S'WZ’;’@ s'“m%
= 25
/
| 7
vy C s (Lt ’4,() ] L
: T TE




- (C,_‘/
& = (L9
? \ Py 2 .
A) V)~ car - S
~ ‘_‘5 C%f‘?’/{:—‘_kfc,
- = >

Q’) LHS =

(— fem

W

9 cos &

.
C_QJ‘@-

- 2 Secl
= RHS

S

p =S

. .
ST S (2

Z

&

£> b x - ;’ = (/
‘gc—:_ 7 3
AR S
FPIAT
o Lg f Couhn O .
| -Lc/f /z.jptee o
ABXY H(‘A%C(Eﬂ{ o
f[cf&’s—f c?.bc-q‘(’ ﬂﬁfw Lim W
7 .
{{} ;{‘—L“é — ‘__l:’,__._-—.
S’C;\’-ZS’ ;‘va
Sﬁ(":‘ = [S/j“i,;, 35’
g
. C ;___73 P2

Cof &((——leﬁ;lj teos o 14560
or G ) T T e



[Ade =SB

‘ coi SO
2 /?/07’ .{/ito}’lym%f-&o b

- S
(O T c,oj”gf)

W) Ac

- OO rilboe —

Cobe = 3l lea
[ ~ — Hod{ ';2—:;
K") ) 2egp = T AT e




(@C{) \‘)8" 3
T e /9%*/50?5 or And o 2079

W) yo- ((( (o) i
= TJQZJL A

by %

- /v@ ,_Qj‘*)

-’—-' ?’f i/\?

Ay ey =l =Gy ¥UEy )

@&)ﬂn«—w; Jﬁm;m%% - (%’aofx iﬁ) x 2-
| % %

t_(r

/(J“) () ‘jfb ._> V\,Z«aj%——)c =0
m(@?ﬂ-—"() =
¢c¢@éwfaf.) o /697 w —| =0

-—

/(,g? e =
’\("}4—72_ 0—(\./(./

e
'tz) _C,ﬂ:l,f‘ o\/z\ﬁ«\ 7{ = Af_’)}?;{ +-,L’(9:>C?&~{ =
. ALeg w4 A =
Leog = O

S e =

U

{
R o
[\/\/M P = l J ‘/} u> O ?Fﬂ:; Vlf\-wltm;’idm 'J’ur‘ftw:j’ )/'P a,/'—{— C[}



G(() {CM’ Ll }L>O/ fj“:)(_’)

=

A V- Ef c?;[c\/@yf o e & a/fd‘

V)9
2 L)
(‘;’“ ) &
NG L
e sl
> 3

s
e f » 39{. - 2-7_% 5 _Q—L—
v 2-
Ea - = e

Q/"U

f’#) ) ,4{ é(( OOY — 1
/Lt - LO -»uS’) ;f‘%j ooS’ Al
_ 08 (o) 1008 ~ 1

(( posT) - /v((( 5’05’*’{) ws ezt

L —

H)ﬂ - (Qbéf) _#ep((c)of( {&OS’Z”r‘-‘E’f)
e (c,‘*(b@os) — 1< LU acs’%wf)

[roeS |
- roc(toos)” — Q_(__Ei”_____@
} . ec-00Y
KU) /’]f{’LD = 2.0 Q/OOM({‘OOSZQLG-'()

Ve = (o C\ ‘-”’C’r)

S o= pc(ees) T —2o
200 ((roes) T —|

— f U 101093 (aceget 100 ar 19%)




