Penrith Selective High School

2014

Higher School Certificate
Examination

Mathematics

General Instructions Total Marks — 100
e Reading time — 5 minutes

e Working time — 3 hours Pages 2-5

e Write using black or blue pen

Black pen is preferred 10 marks _
e Board-approved calculators may o Attempt Questions 1-10
be used e Allow about 15 minutes for this section

e Atable of standard integrals is
provided at the back of this paper Pages 6-14
e In Questions 11-16, show
relevant mathematical reasoning || 60 marks _
and/or calculations e Attempt Questions 11-16
e Allow about 2 hours 45 minutes for this section

Student Number:

Students are advised that this is a trial examination only and cannot in any way guarantee the
content or format of the 2014 Higher School Certificate Examination.




Section I;
10 marks

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

Use the multiple-choice answer sheet for Questions 1-10.

Q1. What is 6.04976 correct to 4 significant figures.

(A)  6.049
(B)  6.0497
(C)  6.050
(D)  6.0498

Q2. What are the solutions of 3x? — 7x — 3 = 0?

) x:—7iﬁ%
@ IR
©) x:7i:ﬁ
O) =TTEV
6
Qs. g — %4 is equal to
x—4
A —
x+4
(B) g
x+ 2
(©) 3
x+4
(D) 3



Q4.

Q5.

Q6.

What are the solutions of 2cosx = —V3 for 0 < x < 27?

(A) % and 5%
B) 5?” and 7?”
© Zand 2?”
() ZandZt

The line which is perpendicular to 2x — y + 1 = 0 with a y intercept of 4 has
equation:

A y=-2x+4

—X

C) y=2x+4

X
D) y=5+4

2
What is the derivative of L?
2x+3

A 3
(A) (2x + 3)2

1
B =

4x + 3

© vy

1
D) -



Q7.

Q8.

Two six-sided dice are thrown. The probability that the sum of the uppermost faces

is even is:
A 1
(B) even
1
(©) %
0 3
y
0
-3
A

[

The diagram shows the graph of y = f(x). The equation of y = f(x) is:

(A)
(B)
(©)
(D)

oo
f(x) =—|2x = 3|
f) = —|%x+3|

1
0=l



Q9. The diagram shows the graph of y = f(x)
y

T

Which of the following statements is true?

(A)  f'(@)>0andf"(a) <0
(B) f'(a)<0andf"(a) <0
©) f'(@)>0andf"(a) >0

(D) f'(a)<0andf"(a) >0

Q10. A geometric series will have a limiting sum if:
(A) |r| <1, where r is the common ratio
(B) |r| > 1, where r is the common ratio
(C) r <1, where r is the common ratio

(D) r > 1, where r is the common ratio



Section 11

60 Marks
Attempt Questions 11-16
Allow about 2 hours and 45 minutes for this section

Answer each question in a SEPARATE booklet. Extra writing booklets are available.

In Questions 11-16, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

a) Simplify the expression 3x — 5(x — 2) 2

a(r™-1)

b) Giventhat S,, = — find S,, whenn =12, a=3andr =2 2
c) Differentiate 2x3 + x2 — 2 1
d) Factorise 16a? — b? 2
2 . . . 2
e) EXxpress - with a rational denominator
f) James invests $1000 at 7% per year compound interest, compounded 3
quarterly. Calculate that value of the investment after 5 years. Give your
answer correct to the nearest dollar.
)] Given that log,b = 2.75 and log,c = 0.25, find the value of: 3

(i) loga(3)

(i) logq(bc)?

End of Question 11



Question 12 (15 marks) Use a SEPARATE writing booklet.

a)

b)

d)

Differentiate and simplify where necessary.

M xin(x — 3)

3x% —4x+7
x

(i)

3

(i) Evaluate f 6e3* +1 dx
1

(i)  Find [ sin4x dx

Find the equation of the tangent to the curve y = %sinx, at the point (7, 0)

Sketch y = 3cos§ for —m < x <  showing all key features.

A point P(x, y) moves so that it is always twice the distance from the point
A(1, 4) as it is to point B(2, -8). Show that the equation of the path traced
by P is 3x? — 14x + 3y? + 72y + 255 = 0.

End of Question 12



Question 13 (15 marks) Use a SEPARATE writing booklet.

a) The diagram shows a triangle ABC. The point A(4, 1) lies on [ given by
the equation x + 2y = 6, and the point B(—=5, —2) lies on the line k, given
by the equation y = 2x + 8.

A1)

B (-5,—2)

(1) Show that the point C, which is the point of intersection of [ and k
has coordinates (-2, 4).

(i) Find the gradient of the line joining A and B.

(iii)  Hence, or otherwise, find the equation of the line AB.

(iv)  Find the perpendicular distance from the point A to the line k.

(v) Hence, or otherwise, find the area of the triangle ABC.

Question 13 continues on page 9



b)

Food tins are stacked so there are 49 tins on the bottom row, 45 tins on the
next row, 41 tins on the row after and so on until a total of 321 cans are
stacked.

(i)  Write down a formula for the number of cans in the n row.

(i)  How many rows are in the stack in total?

(ili))  How many cans are in the top row of this stack?

If « and B are the roots of the quadratic equation 3x2 + 8x — 7 = 0, find
the value of:

) a+p
(i) ap

1 1
(iii) E+E
(iv) a?+ p?

End of Question 13



Question 14 (15 marks) Use a SEPARATE writing booklet.

a)

b)

A factory manufactures light bulbs. Testing showed that 1 out of 20 bulbs
tested was faulty.

Three of these bulbs are selected at random and tested.

What is the probability that:

Q) All three bulbs tested are faulty?
(i) None of the bulbs are faulty?
(iii)  Exactly two bulbs are faulty?

(iv) At most two bulbs are faulty?

ABC is a sector. 2 BCD = % BA=BC=9cmand DC| AB.
B D

A

ol

(i) Calculate the area of sector BAC.

(i) Calculate the area of the shaded region. Leave your answer in exact
form.

Find the primitive of:

. 2x

i

0 x2+3

- 2%

i -
(i ex +3

End of Question 14

-10-



Question 15 (15 marks) Use a SEPARATE writing booklet.

a) Consider the curves y = x% and y = 4x + 5.

(1) Find any points of intersection.

(i)  Sketch the graphs of the two equations on the same set of axes.

(iii)  Find the area of the region enclosed by these two equations.

b) Consider the function y = 2sinx + cosx

(i) Copy and complete the table of values correct to three decimal
places where necessary.

X 0

N
T
|
=]

y

(i) Use two applications of Simpson’s rule to calculate the approximate
area under the curve between x = 0 and x = .
Leave your answer correct to 2 decimal places.

Question 15 continues on page 12

-11-



c) A cylinder is made to fit inside a sphere with fixed radius r as shown in the
diagram.

Not to
scale

Let x be the distance from the base of the cylinder to the centre of the sphere, as
shown in the diagram. Let R be the radius of the circular base of the cylinder.

(1) Find an expression for, R, the radius of the base of the cylinder in
terms of rand x.

(i) Show that the volume, V, of the cylinder is given by
V =2mx(r?— x?)

(iif)  Find, in terms of r, the maximum volume of the cylinder.
Give your answer in exact form.

End of Question 15

-12-



Question 16 (15 marks) Use a SEPARATE writing booklet.

a) Find the equation of the parabola whose axis is parallel to the y-axis, vertex 3
is (2, —1) and has a tangent with equation y = 2x — 7.

b) A quantity Q of radium at time t in years is given by
Q = Qe

where k is a constant and @, is the initial amount of radium at time t = 0.

()  GiventhatQ = %QO when t = 1530 years, calculate k, correct to 1
three significant figures.

(i)  After how many years does only 20% of the initial amount of 1
radium remain, to the nearest whole number.

c) F

Not to
scale

E

ABCD and DEBF are two congruent rectangles with sides 3 and 7 units as
shown in the diagram. (AB = DF = 7,AD = DE = 3)

()  Showthat AT = = 3

(i) Find the area of the figure DWBT. 2

Question 16 continues on page 14

-13-



d)

A truck is to travel 1000 kilometres at a constant speed of v km/h.
When travelling at v km/h, the truck consumes fuel at the rate of

2
(60 + :—0) litres per hour.

The truck company pays $1.40 for fuel and pays each of the two drivers
$40 per hour whilst the truck is travelling.

(1) Let the total cost of fuel and the drivers’ wages for the trip be C
dollars. Show that

164000
C=28v+

(i)  The truck must take no longer than 12 hours to complete the trip,
and speed limits require v < 100.
At what speed v should the truck travel to minimise the cost C?

End of Paper

-14-



STANDARD INTEGRALS

x"dx

—dx
X

S X (1".\’

[ cos ax dx

sinax dx

2
sec”ax dx

secax tanaxdx

[
-
|
-~
=

[
-
(]
+
=~
s
[

1
_ \,.FH—I

; T
n+1
=lnx, x>0
=—e™, a0

1 .
:TSIII(.E.Y. a+#0
[

I

= ——cCosax,
a
|
= Etam ax, a#0

= —{seca.\’. a0
¢

-1 ¥
=—tan " —,
a a

. X
=sin ](—. a >0,

a#0

a=0

x=0,i1fn<0

—a<x<da

= In(x +4lxt —d? ) x>a>0

= In(x +fx? +(!2)

NOTE : Inx= Iog{_, X,

-15-
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Student Number:

Multiple Choice Answer Sheet

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

Sample: 2+4= (A) 2 (B) 6 ) 8 (D) 9
AO B@ cCO DO

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.
A W Bﬁ/ cO DO

IS{tea::—) . A0 BO cO 01O

2. A0 BO cO 0O

3. A0 BO cO 0O

4 A0 BO cO bpO

S A0 BO c¢cO 0O

6. O BO cO 0O

7 A0 BO c¢cO 0O

8. AO BO <c¢cO 00O

9. A0 BO cO 0O

10. A0 BO cO »bO

-16-



[Exam 2 vrdir 3 Rdcto MATHEMATICS : Question.... '

Suggested Solutions Marker’s Comments
__;_5 2 a:gv'rr_‘:ags v
2014 ) @ c ) wende ilhen, lackor sid 1
I . L {78 .
Mathematics Trial Solutions S = Gm‘b Conll Hirg
-1 Fod Qudents

- 2Ly W 1@ —2 (-5 !
Multiple Choice > - ¢ ) WovdTeon Ao SQalul dor 4.

1 c by = 3(17-1) - 17 1%5
2 B —
3 B 1-1
4 B —
5 B g bl rie
6 A ‘
7 D A (- 4 rh)
8 D
9 A 411 % 1 - %411
10 A —_— — LAICER
wrll  f-J7 9
i k n P - - 77 dnd B/ was adb
M oner B A5 = Sl weto gmimi o %ndé{.ﬁ’_
. 7AW - S)dbn ~Conf et
g Ksac:;:rl;l #1oay iy 'ﬁ‘_) Rl mf B hon s oo}
14 Antone usnd Combliond\ uadedd
15 Young Londand A

16 Chirgwin

Nileda ~V09a ¢ =148 ~0.ts =75

i) 2 oa Fle) = 203) =4 “B| ol nemlal
o dYdenrs had

()%= 1




oA
Exam MATHEMATICS : Question....|. 1
Suggested Solutions i\.\’lgalrker's Comments
D)y w Fw S N
=% /1 Velu(x-3) forgob ALa
(1"" I'O%O’iff—}- ”"GZ
. S '_M,(x“'3> p
x-%
l.L) o U.\Jl S(MU? 5'[""‘"0&""%
J° 2 MC@[{QO{&
v 7 ) _ro EE. "
z %((ox )= (3= B @&‘D?’?M rude
xl sfb@Qo-cf-i
= et S o) 0*;;5;‘ coped
){_ = —
y o= o7
.8
b) ;
i %
)J, é€g+| Ax ijgg! 3
b 3 oy [ 3 wﬂoﬂwﬂaa
N —E V,Q:_ rw“:ﬂﬁ—‘
3 3J Lt::ﬁ\j o rHfeinfih
= 277 & x] it bi
a1y stdd g
:(2{%35~(2€r A by 3
= 20V 2e’+ 2 SSWO‘%aJS
Y T 24 ) PRZCRS
= 16167.917 G ol
@uo_(fu-azéz

1y

O e,

Exam MATHEMATICS : Question. .=
Suggested Solutions Marker's Comments
u) J G b dy 5;2;«1 sﬁr{ﬁ«f;
/ﬁo‘l‘
:—vl—[ (os Gy + ( +C .
O yleheesx Shudwds
) dofosm o S\Llosjr(’wéi’
5 . 27"('—' 3 o
= -l
Y9, = (-7 )
-D= -1 (?‘-"‘T M
] 3_ X £T or l+?J—W:O Oit’@ m?iﬂ
- AR
d)
fu
f&d nu—HxﬁﬂQ
g ‘ajm&
} 071008,
" —:“{L Jr‘% il p
e PA= 278 N N z
e o s A :
2 - N 5
(X -1y f (J—(f) - = L’{(x }D +/£(j+2>/ éC'L) Somyg
N +J’_33H’6; L,l—[i“q'ﬂ"lj f(ijf; %Mb
o Zx By plT e MRS b8y 72 did wot
2y T + 3y 5 7{)+25‘5_= 9 Q){P‘L“‘ﬁ
) Coifey




Exam MATHEMATICS : Question.}3 Exam MATHEMATICS  Question, .5
Suggested Solutions Marker's Comments Suggested Solutions
\5"
L}

Marker's Comments
(7\’) Pe*rl‘bendrc;,t_ﬂav dislonee f@m Pt A 7o He
Lra ke = ;l&(q)ﬂ—f +E}

25>

= 15 Gy 3J% wunihs V7
I3

(V) Aveq qf Hapc - %xbamxlaeg}w

= L ﬁ;z_)( 3Jd5
2
= QQi
- 2-
() x+2y=6, Y=x+€, ‘ () T =49, 7= 45,
subcllidirng e valutof i frrst a=49, d=-4
e;Lua,U‘nhj _f’n—_d—r-Cn—OO‘ =
X+ 4 x+b =6 y :4(%'4(0@}')%
- - = -2 = c =
Sx =10 , X ’ g ' / (1 Tn =534 }/
CC.—QIL}-) ?—_- POm" C?”'r .'r\Te'\rsechon (?r) 3012 N CQQ*C""BOU
0w | == , > i
(1 My = - b o — n(‘%%f‘(n—l)x’q)
:% 4pt-loan + 642 =0 v
L N _5:1Lj§§
3 <+ ‘
‘ = jyas ov 3 .
" e?n ‘O/S—/' //MABJ NeiGei§ is rot TR valid Gnswer as <
Y-1 = 4 (x-%)
gj: Xy v

oxceeds 32 s, X
g:.. nelle3 /:$ Ha CC)YTCC/E’E ONg e
Thextore D =\4

(ifr)

2 Ailes on YA TOP vou0.




Exam

MATHEMATICS : Question....j. ?9
Suggested Solutions Marker's Comments
o
@ @ Frp=og 4
s W
Ki ) M‘ﬂ’& - 1
2

Henli wesre
? trcoveck
w port o
um of erols

pmeUQI‘ C’Zf
5 13

I

Penrith SHS
2014 HSC Triat— 2U Maths

Qn{14): Totat 15 Marks

PFY=2 PG =1
(a)li) P(FFF) = (2%)3 = L
(i) P(GGG) = (ﬁ)3 =8
/ o
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