2015

TRIAL HS5C EXAMINATION

Mathematics

General Instructions

o Reading Time - 5 minutes
o Working Time - 3 hours

o Write using a blue or black pen. Black
pen is preferred

o Board approved calculators may be used

o A table of standard integrals is provided
at the back of this paper

o Show all necessary working in
Questions 11-16

Total marks q5
Total marks (10)
o Attempt Questions 1-10

o Answer on the Multiple Choice
answer sheet provided on the
reverse side of this page.

o Allow about 15 minutes for this
section

Total marks - S5
o Attempt questions 11 — 16

o Answer on the blank paper
provided, unless otherwise
instructed

o Start a new page for each
question

o All necessary working should be
shown for every question

o) Allow about 2 hour 45 minutes
for this section
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Mathematics

Section I

10 marks

Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple choice answer sheet provided for Questions 1 — 10.

2
1. Evaluate lim %.=2%=3
x— 3 X — 3

(A) O
(B) undefined
©) 4
™ 1

cos(g-—t?)
2. Simplify : —F——=
sin(f—a)

2

(A) 1
(B) cotd
(C) tan®

(D) — tan@

3. The quadratic equation x* —kx+3 =0 has roots  and f.

What is the value of o+ f*a?

(A) k-3
(B) k+3
(C) 3%
D) 3%

4. Which of the following is a primitive of the function 5 — ,,_,I_x?

(A} sx+=+cC
e

(B) Sx—e—1x+C
© s5-—4+¢C
D) 5x~Inx+C



2015 Trial HSC . Mathematics

5. Differentiate ———1—2-

2x
4
A 3
1
® 3
1
© 3
1
(D) %

6. Theline y = mx+b is a tangent to the curve y =x* —3x+2 at the point (-2, 0) . What are
the values of m and b?

(A)  m=9 and b=—18
(B)  m=9 and b=18

(C)  m=12 and b=-18
(D)  m=12 and b=18

7. The table below shows the values of a function f(x) for five values of x.

x 2 2.5 3 3.5 4

fx) 4 1 -2 3 R

4
What value is an estimate for L S (x)dx using Simpson’s rule with these five values?

(A) 4
(B)

(C) 8
(D) 12

8. Tenkilograms of chlorine are placed in water and begin to dissolve. After ¢ hours the

amount 4 kg of undissolved chlorine is given by 4 =10e™ . What is the value
of kgiventhat 4=3.6 and 1=57

(a) 0717
(B) ~0.204
(©) 0.204
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D) 0.717
9. The diagram below shows the graph of y = x* — 2x~8.

y
/ o

N

What is the correct expression for the area bounded by the x-axis and the curve
y=x*-2x-8 between 0<x<67?

(A) 4= Josxz —2x—8d.>c-!-”:x2 —2x—8dxl

(B) A=j:x2-2x—8dx+“46x2—2x—8dx

(C) A=

I:xz —2x—8dx’+j:x2 ~2x—8dx

D) 4= “:f -—2x~8dx‘+j:x2 —~2x—8dx

10. AOB is a sector of a circle, centre O and radius 5 cm. The sector has an area of 107z

Not to scale

O Sem B

What is the arc length of the sector?
(A) 2#
B) 4x
©) o=z
(D) 10z
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End of Section I
Section II

Total marks (60)
Attempt Questions 11-16
Allow about 1 hour 45 minutes for this section

Answer all questions, starting each question on a new sheet of paper with your name and
question number at the top of the page. Do not write on the back of sheets.

Question 11 (10 marks) Use a separate sheet of paper Marks
a) Factorise: m* —n® +5m—>5n 2
b) Find in radians correct to three significant figures, the acute angle 2

between the line 2x—3y —5 =0 and the positive x axis

43?! 1 1-3n
¢} Simplify ——%’-‘6— 2

5

d) Differentiate /2 —3x> 2

e} Express 65 — ng 3 in the form a+5+/5 where a and b are integers. 2

End Question 11



2015 Trial HSC Mathematics

Question 12 (15 marks)  Use a separate sheet of paper

a) In the diagram below 4, B, and C have coordinates (1, 5) , (7, - 5) and(— 2, q)
respectively. Cis in the third quadrant and ABCD is a parallelogram.

Ay
NOT TO SCALE
A(1,5)
D(
) > X
B(7,-5)
C(=2,9)

(i) Show that the equation of AB is 5x+3y—20=0.

(1)  Write down an expression, in terms of g, for the perpendicular distance
from C to the line AB.

(ii1)  Find the length of the interval AB.
(iv)  Given that the area of ABCD is 100 square units, find the value of g.

b) Ifthepoints(-2a, 3), (a—1, a~-2) and (a-—3, a + 1)are collinear,
find the value of a.

¢) Differentiate Sin(2x)+cos(%J

% +x

P! dx

d) Find [

e) By completing the squares or otherwise find the vertex of the parabola
x* —10x+15=2y

End Question 12

|
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Question 13 (15 marks)  Use a separate sheet of paper Marks

a) A ship sails 50 km from Port 4 to Port B on a bearing of 63°, then sails 130 km
from Port B to Port.C, on a bearing of 296°.

P N
L

B
E
i)  Copy the diagram and mark on it all the given information. 1
ii) Show that Z4BC = 53", 1
iii) Find, to the nearest km, the distance of Port 4 from Port C. 1.
iv) Find the bearing of Port 4 from Port C, correct to the nearest 2
degree.
b) In the diagram, QT || RS and TQ bisects 2PQS.
P

9 T NOTTO SCALE

R s

Copy the diagram into your answer booklet, showing this information.

i) Explain why 270S = 20SR. 1
1) Prove that AQRS is isosceles. 2
iit) Hence show that PT': 7S=PQ : OS 2
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Question 13 continued Marks

c) Solve forx: logz(x+1)+log2(x+3)=3 3

d) Ina geometric sequence the third term is 18 and the seventh term is 1458.

Find the first tenin and the common ratio. 2

End Question 13.
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Question 14 (15 marks)  Use a separate sheet of paper Marks
. d 2 Z2log,x
i} Showthat —i{log,x ;" =—— 1
ii) Hence evaluate J; ) —lgg-f—x-dx 1
x

b) A rain water tank which is furll is drained so that at time ‘t’ minutes,
the volume of water Vin litres is given by

2
V=500(1—i) for 0< t<60.
60

1) How much water was initially in the tank? 1
ii) After how many minutes was the tank half full? - 2
iii) At what rate was the water draining when the time is 58 min. 2

¢) Lisa has designed a garden bed which consists of a rectangle and a semicircle
as shown in the diagram. If the perimeter of the garden bed is to be 20 metres:

h
2r
i. Find an expression for h in terms of r. 1
ii. Show that the area of the garden bed can be given by the formula 1
A=20r-2/- —é—nrz.
ifi. Find the value of r that gives the maximum area and find this area. 3
2
d)  Consider the function  f(x)= et 3
+Xx

:2(1—3x2!

(1+x2)3

and hence find the values of x for which this fumction is concave up.

Show that the second derivative of this function is f"(x)

10
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Question 15 (15 marks)  Use a separate sheet of paper

a)

b)

d)

A quantity of radioactive material decays at a rate proportional to the
amount, M, present at any time, 7.

(i)  Giventhat M =M;e™ represents the mass of material in grams at any time
t years after the material was produced, show that

dM__ -
dt

(i)  Ifinitially there was 3500 g of material and after 4 years the mass had
decayed to 2300 g, calculate £, correct to 4 significant figures.

(i) Determine the number of years needed for the material to decay to
25% of its original quantity.

A particle moves in a straight line so that its velocity, v metres per second,

at time ¢ is given by v—3—i
1+¢

The particle is initially 1 metre to the right of the origin.

(1) Find an expression for the position x, of the particle at time ¢.

(i)  Explain why the velocity of the particle is never 3 metres per second.

(1i1))  Find the acceleration of the particle when ¢ =2 seconds.

Consider the quadratic equation in x:

(p2 +q2)x2 +2qr(p+r)x+(q2 +r2)=0

Find an equation in terms of p, ¢ and r such that the quadratic has real roots

Give a possible sketch for a curve which has the following defining features:

When x = -5, 0 and 3,

D .

dx
d’y - d*y

Also —=>0 forx<-2handx > 1%, while ?5-<0 for-2¥<x <1%.
% x

11

Marks
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Question 16 (15 marks)  Use a separate sheet of paper

a) TemplT is an employment agency which specialises in contracting temporary
employees. They have analysed the number of job applications received over the last
five years. They found that the demand (D), measured in hundreds, for temporary

employment at time (¢ years) is given by the function:

D(H)=4 sin(% z) +7

i)  Find all the times in the next 12 years where demand will be at its peak 3
ii)  State the amplitude and period of D(#) and sketch its graph for the first 3
twelve years. .

b)  The area of a circle radius » cm, is divided in the ratio 15:7 by a chord which

subtends an angle of @ radians at the centre of the circle.

aa

i) Show that the ratio of the areas of the major segment to minor segment is given by:

27 -6 +s5ind
@ -siné

.. . 22 .
ii) Given that 7 = ~ brove that 6 =2+sind

Question 16 continues next page

12
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¢} The sketch of the catenary curve y=-;-(e"‘ +e"’) is given below. A catenary

curve is the shape obtained when a chain or rope is strung between two points.

Ay

~_ | 7" ~ e +e”)
1

A
y

Calculate the volume of the solid generated when the curve 3
1 X =X
=—le* +
y 5 (e e )

is rotated about the x- axis between the ordinates x= -3 and x =3,

d}  The area bounded by the curve y =tanx , the lines x=0 and x=%

and the x — axis is shaded below.

= fanx

Evaluate this area correct to 3 significant figures

End of Examination

13



20135 Trial HSC Muathematics
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Section I — Multiple Choice Answer Sheet !

Name

Allow about 15 minutes for this section

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 244= (A) 2 (B) 6 (C) 8 (D) 9
A QO B @ cO D O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer. '

A ® B cO DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

correct

A B & coO DO

Start = 1, AL B O @ »0O

Here
2. A BO ¢c@ DO
3. AO 30O ¢cO »@
4. r® 8O cO nO
5. AaO 2@ ¢cO pQO
6. AO 3@ cO pO
7. o@® BO cO 0O
8. AO BO @ 10O
9 AO BO ¢cO 1@
10. AQO B@ cO DO
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2) (m-——ﬁ)(m-f—ﬁ) -f-5(hr-:-—r—:)
z(m—n)(m+n+5)

b) +an S = m

2x -5 =?>5
2 - -
a;'x 2. =Y

=

- 2‘}"6%1
2“‘6!"\
= o %

d) 5(2-32)"
...3/2

éijr "é o (2 ‘5:1’.’) x —bx

= I15x
@) G"Tj "—--...ql : 6ls - G-}—J
5-2 5-4
- els -3 2

Accep-f- OV o
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) ’\) Mz 5--5
} — 7

<10

-6

= -5

B

Y=S= 2 ()

33 -15 = -5x+5

Sx-re;fj -20 =0

i) = ’ S(-2) +3 ‘g -.p_o}
=
= | 29 - 3o]
=4

———

|56v-5c3, =50
.o 3(1/—503 50 or 56}—5O="5O
3?: 30 or 3% =z =20

6V: ‘2_673 CV = ‘_2_%
Since r N 3ed c:fchd OP :—2&
>



b) 9>2"Y, = a-2-3 - g+1-3
‘-—-—_-.——-
X, =2, a-l+2a a —Sr26
y‘v O_—S - o -2
- Sa - 2a-3

(-3 5‘-"3) (?.--'5) = (a-:"‘—)(f%a_—-y
Ba2_ 1ga +15 = Bgr—Ta 42
Na = 12
o =13
M

€) 2Zcosargy — L 5:‘ﬁL_%:’)

<) j x> v o
2x?

2 x>
‘=j X +_ 1L ox
= 2K
= X L1 Lh e te
o 2
e) xf-lox  =2g-I15
X% -0 +25 = 15451-;!5

C$—5)2= 2( ‘:j+5)

Vvertex Cs) -5)
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[
O
W

o

"’\'\) AC? - 1502+502—2x|50x50xc0653
S Nsg7
AC = 108 km

5N ¢ - sin53
Do
50 103
C =z 229
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€) Prar+y2h+ LxXnir
20= 2r +2h + -n?—'

20 ~2r -Tr = R
2
or 10O-r=0C = h
2

) A= Lxb +Lmr’
2
S 2rh v LTIC
2
20r -2 2 —“T'“ + LWr
2

-

( 1+ :11)3

T2ar-202 - 72
2
H':‘) AR - 20 -4 - nr For a rmax
Ar d2A £ O
for o max dA =9 Aar?
= here d°A = -4 -m
Yr+Wr = 20 : Ar: = «7. 14
r= 2 L O
g+ Je o mas
¥ 25 |
Max Dereqg = 20 x2:g —~2(2 6) - Lfﬂxg'gz
. 2
2 28 m?
) * Mo A @ “4oa - T bRy
-F(_zx_:) ~ % Ty 2 Z:MTEB?
|+ o® =
el -c’f:-'"*c»x
. = 2 i ™ T
oy = v, 22— o0 (229 P
L H’DC-") . :,:g_ a,
IR [
B '-'- 97‘:(.-!-1,15 - l.x 4&~+7r
e H—oc’j
= 9 CoNMcave CP wWhen
| ((1+22)* FY(29>0
\i . "
PO s (et - 22222000 agisxdso
(1+22)* -2 o™ >0
= 9.(_1-:-::@)[(1+3¢") 41] 2ot £ |
2
(1+x®)7 | % AJ,é
S 2(1—-33&) v/ _Jréz'x‘_',é-



) | M= ﬂac#k‘h

O) real reoots 20
-kt
dM - ‘_k..”oe b* -4 ac =0
—— —~t
P kM Gince ner, € Dag (prr] - 4 peg)faTe ) 2D
2 b 2 - 2., 2 2 2
" £=0 m :as00 4q (P rrr2pr) (PP
- Yrgic”
2300= 235006 | Ty ryr)ze
23 - ¢ | /q,f:+f},cpr+8prap FY
35 “‘fpzrzf'frcv‘*—drcf?za
. = -1 Ln(-?'—-‘—e‘- d
4 = 2t
Berg: -4 r - 4 4 20
T 0v1049¢g 7% F Y =
- O._1050(4‘8‘f) *

g, —2prc1,"1-f32f1 <0

' z _ 24
1) 259 of a500 = 575 g (q*-pr) =0

675 3500e  '©8T :
T 0rio50t = Ln( L) A 92 thisis a =quare
' ot = Lh ' 2 -

“ ¥°-pr=0
t- 13y

will d@cq& duri nﬁ |<[:H“);ear

ky vz 3 -2

= C=0 =i
I+t -
L= 3t -2Ln( lrt)+C
I = 0 - 20Ln | +c¢ i i ~ - 7 X
voc= 5 2% 0 3
X = 3t - 2Ln(1+y) ¥
i) since 2. >0

I+t
then vz 2 -2

—re——

I+t
7z 3
o -1
W) vz 3 -2 1+t)

-2
vy - oa = 2(l+—t)
OHL = s .

N (l"t“t)




QUESTION |f

%) b(¥) =

Find m ax when D'C{") =0
D"(‘C) = T aos(%t)

‘{'sfn(%rt)r7

2‘) G) 1O )lcqré‘o
for max D"C—L) £.0

\
D (..&) : -._12 T & _TT_—t)
Y 7
Max at +: 5 and t:io
D”Ct)""hle —TI =1

4.0 ;
LOJJM%

fpéf‘lod &

"
.

; =
pd

e N R T

) Area rnir)o'r:_L r2(3~6|'n6)
2

10 .
: Zhr*-@e + rlsine
rl@_ —_—

r* Singd

~

= 24N -@ +8iMNO

© -aing
1) 15 <« 21 -6 +2ins
-7 & —~=in@
I15& - 1ISsing = 41T -8+ 7armd
228 < 4 4+ 22=21m &y
T = 22
=

226 = 422 T 22 =inE
-2

& = 2+ =inmne

d 3 3
) TTJ\ ‘jldl’. or lTiJ\ HLO’J
3

a

. 2
Joo2m 1 e
J ” (c—: +e +2) a

6

T > 20 —2X
Z e + @ T2 dX

mn 2. ~2X 3
.:2- € - e + 23
L2 2
o
Ml ¢
512 -2 re- (g
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