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e Working time - 3 hours Section I: Pages 3-5
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Section |
10 marks
Attempt Questions 1-10

Allow about 15 minutes for this section

1. Whatis 4 correct to 3 significant figures?

e
(A) 1.47
(B) 1.470
(€) 1.471
(D) 1.472

2. What is the gradient of any line perpendicular to the line 3x—2y+12=07?

w2
® -2
© 2
o 2

3. What is the value of y if ﬁ =X+ Y2

@ -

1

® -
1
© =z
O 1

4.  Inthe diagram, what is the value of x?

(A) 45
(B) 50
(€) 60
(D) 65
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5. Which diagram below represents the following statements?

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

(A)

(B)
(©) (D)

6. Solve sin2x:—% for 0< x<2x.

T 5x
A X=—,—
A) 12 12
n 1lln
B X=—,—
(8) 12 12
n 5t 13n 17x«
C X=_1_|_|_
©) 12 12 12 12
(D) X_7_TE 11 197 23x
1212 " 12 " 12

7. The number of ants in my Ant Farm after t days is given by A= Ag“,

where k is a positive constant. Initially there are 50 ants and after 4 days
the number has increased to 90. How many days, correct to 3 decimal
places, will it take for the number of ants to reach 180?

(A) 0.147
(B) 0.545
(C) 8.000
(D) 8.717
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8.  Adccircular pizza with diameter of 28 centimetres is to be cut up into 12
equal sectors. What is the area of one sector, in square centimetres?

(A) ? (7-3)
® s
3
© 204
(D) 2891

9.  Forthecurve y=x>—x>—x+1
Which of the following statements are true?

I: Stationary points occur at x = %1 and x=1

) 1
I1: The curve is concave down for x < 5

(A) I only

(B) Il only

© Both I and 11
(D) Neither I nor 11

1
10.  Consider the function y =(4-x*)2.
Use the trapezoidal rule with 3 function values to find the approximate

1
area under the curve y = (4— X2 )2 for 0<x<2, correct to 2 decimal
places. What is this approximate area, in square units?

(A) 1.24
(B) 1.87
(€) 2.73
(D) 3.14

End of Section |
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Section 11
90 marks
Attempt Questions 11-16

Allow about 2 hours 45 minutes for this section

Question 11: 15 Marks

a) Differentiate with respect to x:

0 log, x 2

X
(i) xsin(3x—1) 2
el 1

b) Evaluate L Ax7' dx 2
C) ABC is a triangle, right-angled at A. AD is perpendicular to BC. 3

P is a point on the interval BD such that CP=CA. If
ZAPC =80°, show that PA bisects ~/BAD, with reasons.

d) Prove the following
(secOd+tanh)’® = 1+s!n 0
1-siné
€) Solve for x: |2x—5|=4x-1
f) The vertex of a parabola y =x*+bx+c is (-4,-18).

Find the values of b and c.

End of Question 11
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Question 12:

a) (i)
(i)

b)

(i)

(iii)

(iv)

(v)

(vi)

(vii)

Sketch the curve y=+/3tanx for -z <x<rx.

Hence, or otherwise, solve \/§tan x >1 in this domain.

For the parabola x* =16y

Find the co-ordinates of the focus, S.

Show that the equation of the tangent to this parabola at the
pointP(4,1) is x—2y—-2=0.

The straight line joining P to the focus, S, intersects the
parabola again at R. Show that the co-ordinates of R

are (—16,16).

The equation of the tangent at R is 2x+ y+16 =0. Show that
the tangents at P and R intersect at T on the directrix.

Find the distance PT.
Find the perpendicular distance from R to PT.

Hence find the exact area of ATRP .

End of Question 12
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Question 13: 15 Marks

a) Sketch on a Cartesian plane the region where x* +y* >9 and 2
y > x—3 hold simultaneously.

b) Give the exact solution of 2 -5 +2=0. 2
c) (1) Sketch the line 2x—3y =6, showing x and y intercepts. 1
(i) Find the co-ordinates of the point on the straight line 3

2x—3y =6 which is closest to the origin.

d) For the quadratic kx® —(2k +1)x+2 =0, find k if:
Q) x =1 is a root of the quadratic 1
(i) Roots are real 3
(iii) Roots are equal in magnitude but opposite in sign 2
(iv) One root is the reciprocal of the other 1

End of Question 13
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Question 14:
a)
b)
c)
d)
€)
()
(i)
(iii)
(iv)

Find je5"*2 dx

The curve y = x’is rotated around the y-axis
from y=-1to y=1.
Find the volume of the solid of revolution.

Sketch yzl—cos% for 0<x<3r.

If y:_i, show that sin X%ercosx:l.
X

SIn X

15 Marks

1

Two circles, with centres at A and B, intersect at C and D as
shown in the diagram below. The radius of the circle centred at

A'is 2 metres, CA L CB and AB=4 metres.

Copy or trace the diagram into your answer booklet.

Prove AABC =AABD.

Given the arc length CXD is 2—; metres, show that

/CAB=2.
6

Find the shaded area.

End of Question 14
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Question 15:

a)

(i)
(i)

(iii)

b)

(i)

(iii)
(iv)

v)

(vi)

15 Marks

A variable line with gradient m passes through the point (1, 2)
and intersects the x-axis at A(a,0) and the y-axis at B(0,b),
where both a and b are positive.

Show that the equation of AB is y =mx+2—-m

Show that the area of triangle AAOB is given by
Aam-m?> -4
2m

Area =

Find the smallest possible area of AAOB.

The displacement, x metres, of a particle moving along the
X-axis is given at time t seconds by the equation

X =122 —12+24t.

Show the particle is initially at rest.

Find the velocity when t =log, (%j seconds.

What is the limit approached by the velocity as t increases?

Sketch the velocity-time graph for 0 <t <3. On your sketch
clearly show the velocity at t=1.5.

Using Simpson’s Rule with 3 function values, find the distance
travelled in the first 3 seconds. Write your answer correct to 1
decimal place.

Prove that the acceleration is 48-2v, where v is velocity.

End of Question 15

PLC Sydney Mathematics HSC Trial Examination 2013

Page 10



Question 16 15 Marks

T

2
a) Find the values of A and B if Icot xdx = Alog, B 2
H
b 2
) For the curve y = f(x) where f(x)= 3¢ X for 0<x<m,
+tan x
(i)  Find the y-intercept and f(=). 2
B dy sec’x(tan® x+2tanx—1) 3
(i) Show that — = >
dx (1+tanx)
: . sec’x . 3
(iii)  There are two stationary points on the curve y = in the
1+tanx

interval 0 < x <. Given (0.39, 0.83) is a minimum stationary
point, find the other stationary point and determine its nature.

Do not try to find the points of inflexion.

. 1
(iv)  Show there are vertical asymptotes at X =g and x = ??Tn
(v)  Sketch the curve in the interval 0 < x <, clearly showing all 2
the above information.
N sec’ X 2
(vi)  Find the exact area under the curve f(x)= Tt bounded
+

anx

by the x-axis, the y-axis and x :g in exact form.

End of Paper
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STANDARD INTEGRALS

cos ax dx

sinaxdx
sec? axdx

sec ax tan axdx

dx

Jx? +a’

NOTE: Inx=log,x, x>0

:In(x+x/x2—a2), Xx>a>0

Xn+1
n+1

Inx, x>0

1.
—sinax, a0
a

1
——cosax, a0
a

1
—tanax, a#0
a

1
—secax, a#0

Q| >

In(x+a\/x2 +a2)
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Mathematics: Multiple Choice Answer
Sheet

Completely fill the response oval representing the most correct answer.

1 A O B
2 A O B
3 A O B
4 A O B
5 A O B
6 A O B
7 A O B
8 A O B
9 A O B
10. A O B

0

o 0 0 00 0 0 00

C

C

0

o 0 0 0 0 0 0 00
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Student Number

D

D
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o0 0 0 0 0 0 00
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Mathematics: Multiple Choice Answer
Sheet

Student Number ANSWERS

Completely fill the response oval representing the most correct answer.

1 A & B O c O b OO
2 A O B @ c O D 5
3 A O B O C @ D O
4 A @ B O cC O D O
5 A O B @ cC O D (O
6 A O B O cC O D @&
7 A O B O c O D @
8 A O B @ cC O D OO
9 A O B O C @ D O
1. A O B O C @ D O
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PLC Sydney Maths Department

Solutions for exams and assessment tasks

Ver |

Academic Year

Calendar Year

Course Name of task/exam
4 c g
Wveston 11 - -
&> L i('c’ﬂ"-l O)vo%-’u:" role
e X
\ ' w=n
=V —-uv v oL ‘
z' I ’
'S :
Ve g T. arca: fc=ca  (given)
. vis ' |
_ Carc = <pqy lon
=% [/t _ C_ an [ I
(2) = bx (3 _ (e oo
N 2 0o’ !
X 8o = < PAC are €a|vd>.
= I ._ L'\ X s < PAC = g0°
x |
Jis .i.[x ‘S 31-'] rodued v o | '
o | ( .) prodv ule < BAP - <CBAC ~ <pac <,-;3|~4-
we= X o < 9%° _ 20° drgla
. .
s Uv + V L,k_‘ \/L' :' = loa =
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-I(Sws(gl->+gm(gk_,)(9 Vs, (g> S PDA= 90" (ADL eq)
| s lﬁ . < PAD - 180 - ¢ppa_ <
- - <P
3x s (31-u> + sn3x-0) o D4 <(sl.:9,£“
i \ = 1% - 5 - 90" Wial
e -
> J‘ 4 x " dy = 1o°
. L <RAP = <PAD
= 4 f =+ 4 |
’ ~ . PA bisecds <8AD
3 '
Q
= 4 [Ln )Lj d Prow
, .
_ . (Scc o+ tanp) = L¥sine
=4[ -t ] =Sl
<4 L2t -] e (500 0 tas)”
_ 2
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> 1) ’ Page of
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Solutions for exams and assessment tasks

Ver |

Academic Year

Calendar Year

Name of task/exam

e l21~'5}=4;‘L—l

2 -5 = 4x-|
-2y =94
X = -2
Choclk Lyg = l?_(—z)—sl
- l~9/
= 9
R us :4(—2.)"’
= -q
LHS # RAHS
-5 o+ e Solud/s~

Course
| e 2 x SINe 4 Sine
s = ey os & <oSs cos’s 0® - (u—s)z 4y ~|
T2x+ 5 T 4x -
s 2
= |+ 2sie +Sin® —6éy = -6
ws e . xr = |
N .
= Q -+ S':;\G’) LHS = I 2(!)-6’
(1 - s.n’-t>> = | -2
= 3
= <| + s..\e-><h-\&.m\&> '
Y, ) Rys = 4 (i)-1
- o -~
T, .
= |+ Si~® L.ks = AMS
’;— ST X = | 'S soludion i
= R HS |
o £ oy . L
. -Pf°"°~d — ‘:S X+ X + C

Verdox X' —=b
2()

~4 : b

=

-8 -

.'.L::Q

(..4/-—(8) Sq.ﬁ‘:#.('w . of porabolo,

—i€= -4y ¢ (‘4) +C

—lg = 16 -32 +C
L— g = —Ulb +C
C ==2

Pace of
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Ver |

Solutions for exams and assessment tasks

Academic Year Calendar Year
Course Name of task/exam
Pueston 12 ¢ eq;« -l—amgqn-l-
. |
,Q'L l 1\. | ) (j._\j':: M(l-l,)
| ! = L i}
¢ A | _— L y-1= 2 (7L 4)
A / 'l ) . - R .‘
= 'Jg 1% e >X 2\1,_.2 = X -4
| | 0o = X - 2\1_4 +2
I ' . X-24y=-2 =0
L Solve 2 4anx =} l» 'ea\vc\'f\'o\ of i JO\'M'? P and S|:
. hhl: —J';.g ‘/;’— m = 4__" 4"> (0,‘1
~ I -5 i 0= 4
= -—E ) §z__ 2
L ST x <-F , T x<E T4
6 2 2 can -2 '
, ”Qr: Y- - :;(1~°>
[,/ X -:.-léj variax '(OJ o) dfj -6 = :3.(
L 4a=lb 3L+4\j—‘b =0 .,
a - 4
: To £d R solwe Simult ap)ns
TS ( O/ 4> )(Z: Ib\j @
1B }J: 12 3(+4y—lb:° @
A 2
@ j = X
d ' e
=Y. 2%
Jx 16 31+4(}}> _lp =0
6
4y = X
dy g g + X =16
4
at P
(4.1) x> 4121 —64=0
- 4 i : -
M+a3 - e (l— 4‘)(14' l(,)—O
x4 x> =6
"~ = L ‘
2 .',(4, l) C—'é/ |é) ‘ 4
SR =16 16) Page of
N
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Solutions for exams and assessment tasks

Academic Year

Calendar Year

Course

Name of task/exam

Ver |

v eqn +argont R J.L _ b 332
2r ty 416 =0 , e
epn raget = Se
'1-2\1 -2 =0 s
. = IO‘,—E: ~t
Selve  +e .F'I\J j: u~nTS
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.2)\+~7+|(,:o =§(sf§)(|or)
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. 55 +20 =90 -
Y Quustim 13
. T. lc'u_; o eh'rQ(‘frc'k \k i
_'.:\ a/
Y. cordindes o T (“6 _,_4> ‘%
. J
2 ' 3 = A’L
: J(x;-&) + (v.~4,) \ /3
V(a--)% (1--4) \
= yloe + 28 2, ‘12)(—3
>
YT Tat (3,9)
= {i2¢ oudeide crrele 33 o
= '5/—5_: UA:'K ‘(Tum
. ‘ b - k&
vL a(-u,,u,) ,, b 2¢ "T-5e t2=o0
eqn PT e g~ of +a~3u~+ ot P Lot w= e &
X=-2y-2%5° 20 - 5w+ 2=0
. S ) QL','Q'\OV]' +C.] <2u\—’xw—2> =0
AN Bl S s A B
= Vat+b> z i‘ w= 2
- _ L R
e =
= | (6 —z(lé) -2} 2
‘ ) — X :lzh«i) il & :L,v\z |
ity x:-tn(E)  XTTEE o
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Solutions for exams and assessment tasks -

\’ex"l

Academic Year

Calendar Year

Course Name of task/exam
c L A J/ box* — (2k+;>x-f52=o
’ 4 )
/‘ L X = | s roed
. . ) S , ' .
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4
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Solutions for exams and assessment tasks

Ver |

Academic Year

Calendar Year

Course Name of task/exam
QU‘LS'{W'ON l4- ‘
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- f € dx. = & + C
5
3 h
Lo ys

L
X = 53
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5
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5
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5
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Solutions for exams and assessment tasks

Academic Year

Ver |

Lyg = SInX S"'\X—KOOS’( + ‘)—(- (49 ' A = 7
v Sink - AABC = AARp
| i f = r e
T VX -XWSN 4 Yeesd 27 . 2 e
s SinX 3
T
o = =
- S/ 3 3
§)|h1 < CAD = l;L
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= R HS

Sy

Calendar Year
Course Name of task/exam
\
4 = X s~
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ws= A d C
' ' v
_‘J_ Yu - uy w =1
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Ver |

Solutions for exams and assessment tasks

Calendar Year

Academic Year
Course Name of task/exam
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Solutions for exams and assessment tasks

Academic Year

Ver |

Calendar Year
Course Name of task/exam
{ t -2¢
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Solutions for exams and assessment tasks

Ver |

Calendar Year

Academic Year

Name of task/exam

Course
\ ' .
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Solutions for exams and assessment tasks

Ver |

Academic Year Calendar Year
Course Name of task/exam
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