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NORTH SYDNEY

2017 HSC ASSESSMENT TASK 3 (TRIAL HSC)

Mathematics
Extension 1

General Instructions

¢ Reading time - 5 minutes Class Teacher:
e Working time — 2 hours (Please tick or highlight)
¢ Write using blue or black pen
¢ Board approved calculators may O Mr Berry
be used O Mr Hwang
e All necessary working should be O Mrireland
shown in every question O Dr Jomaa
e Each new question is to be started O Ms Lee
oNn a new page. O Mr Lin
e Afttempt all questions O Ms Ziaziaris
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(To be used by the exam markers only.)
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Section |

10 Marks
Attempt Questions 1 - 10

Use the multiple choice answer sheet for Questions 1 — 10
dx ]
j-——m—“; is equal to
V64 -9x”
1 9x 1 3x 1 3x 1 9x
A) —sin”'| = B) —sin”'| = C) —sin™'| == D wsin—(m-)
()9 (64) ()3 (8] ()9 (8] ()3 64

2 The domain and range of the function f(x)=3sin"'(4x—1) are respectively

(A) OS,\’S% and —%ﬂs)}s%ﬁ (B) —%SXSO and —f-s)zs%

1 b Sx 1 -3 3r
C) 0<x<— and ——<Lyp<— DY ——<x<0 and ——<y<—
© 5 5SS D) 5 y<=

3 If y = f(x) is alinear function with slope %, then the slope of y = ' (x) is

@) 2 ®) % ©) -2 ) ~%

4 The derivative of y = cos”' 3x+xcos” 3x is

A COS_] 3x______l:_—*.__;l._. B COS“1 3X_M
® 2 (®) 7
9-—x Vv1—9x~°

x—1 3(x-1)

-1
(D) COS™ 33X+ ——=——==
9—x° V1—9x?

(© cos™ 3x +

1 1 1
5 Given that a, 3,7 areroots of 3x* —2x” + x~1=0, then — +E+— is equal to
a Y

M2z Bl ©1 (D) -2



6 The points 4, Fand C lie on a circle with centre 0. OA s parallel to (5.
ACintersects OB at D, and Z0DC=«a. Whatis the size of ZOAD in terms of a ?

o a 2a
&) 3 (B) 3 © 3 (D) 3«

7 Find the acute angle (to the nearest degree) between the lines 2x-3y+6=0
and x+2y-12=0
(A 7° (B) 60° (C) 14° (D) 30°

8 The point Pdivides the interval ABjoining A(—4,-3) and B(l, 5) externally in

the ratio 3:2. The coordinates of P are
(A) (-14,-19) (B) (-11,-21) (©) (12D (D) (14,19)

9  The equation of the normal to the parabola x = 6, y =3¢* at the point where ¢ = -2 is
(A) x-3y+24=0 (B) x=2y+36=0
(C) 2x+y+12=0 (D) 2x—y-12=0

l3x+ll <lis

10 The solution to the inequality

(A) —%gx<—% (B) x<0 (C) x<-= (D) No solution



Section |l

60 Marks
Attempt Questions 11-14

Answer each question on a NEW page. Extra writing booklets are available.

In Questions 11 - 14, your responses should include all relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Start a NEW page

. sin2xcos2x
(a) Evaluate hng ---——)~(-—*~—~.

X—>

3x

~1 b4
(b) Find the exact value of ¢cos ™ cos (T) .
(¢) Find Icosz9x dx.

(d) Solve sinx+cosx=1for 0<x<27

(¢) When the polynomial P(x) is divided by 1—x it gives 4— x as the remainder.

What is the remainder when P(x)is divided by 1+x ?

(f) Ifthe three roots of x* —6x” +3x+k =0 form an arithmetic progression,

find the value of £,

(g) Prove using mathematical induction that n +(n+1)° +(n+2)° is divisible

by 9 for n=1,2,3, ...



Question 12 (15 marks) Start a NEW page

x—1

Vx+1

8
(a) Use the substitution x=u? -1 for u>0 to evaluate_[ dx
3

(b) Abarofgold is initially at a temperature of — 8 degrees Celsius.

It is taken into a nearby room where the air temperature is 22 degrees Celsius.

IT
The rate at which the bar warms follows Newton’s Law, that is, (—]— =—k(T -22),
dt

where k is a constant, time ¢ is measured in minutes and temperature 7 is in degrees Celsius.

(i) Show that T =22 — Ae ™ is a solution of the equation above, and
evaluate A.

(ii) Given that the bar’s temperature reaches 4 degrees Celsius in
90 minutes, find the exact value of 4.

(iii) Find the temperature of the bar after another 90 minutes.

(¢) Anarc ABof acircle subtends an angle of @ radians at the centre of a circle

of radius r. The arc’s length is Z, and the associated chord’s length is d

(See diagram).

. 0
(i) If L:d =4:3, show that 39=8s1n—2—.

(ii) Using @ =25 as a first approximation, use Newton’s method once

to find a second approximation (to 3 decimal places) for 0.



Question 13 (15 marks) Start a NEW page

(a) Inthe circle, ZABD + ZBCA=90°, and XYis tangent to the circle at .

The chords ACand BDintersect at /. (Copy or trace the diagram in your writing booklet.)

(1) Prove ZBCD =90° and hence that BD is a diameter of the circle.

(ii) Prove thatif A4BC isisosceles with AB = BC, then AC! )XY.

dx
(b) The velocity of a particle moving in a straight line is given by o =1+x°, where

x is the displacement in metres from the origin, and ¢ is the time in seconds. Initially the
particle is at x =1.
(i) Find an expression for the acceleration of the particle in terms of x.

(ii) Find an expression for the displacement of the particle in terms of ¢

(c) Assume that a spherical snowball melts so that its volume I/decreases at a rate
proportional to its surface area $(and also that it stays spherical as it melts).
(i) If risits radius in centimetres at time thours, show that the rate of change of r
is constant.

(ii) Given that it takes 3 hours for the snowball to decrease to half its original
volume, show that 7 =kt + R, where Ris the initial radius and

1
k:£(~3-~1).
2

X
(1ii) How much longer will it take for the snowball to melt completely?

V20—-x -5

(d) Find the value of the following limit:  lim
x> -5 S5+ux



Question 14 (15 marks) Starta NEW page
(a) PQ2ap, apz) and Q2agq, aqz)lie on the parabola X2 = day.
(i) Find the coordinates of the point of intersection 7of the tangents to
the parabola at Pand Q.

(i) Given that the tangents at Pand Qintersect at 45° show that

P —q =1+ pq where p>g.
(iii) Find the equation of the locus of 7" when the tangents at £ and @ intersect as given

in (ii).

(b) A plane flying horizontally at a speed of 180 km/h is observed from point £on the

ground (see diagram). Initially it is observed to be at 4, on a bearing 337°T and at an elevation

of 34°. After 2 minutes it is observed to be at B bearing 018°T at an elevation of 27°.

(i) Show that ZDEC =41°

(ii) Find the height A (in metres) of the plane.

A B
D c
& ©

E

(c) Given the function f(x)=e" +e™",
(i) Write down the domain and range of f(x).
(ii) Hence write down the domain and range of its inverse function £~ (x).

(iii) Find the equation of f~'(x).

END OF EXAMINATION
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20107 Yo Ext |l Test 3 (reial) Solutions

M ltiple Choice
-
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® B ©
© c @,

@

0

& @) Lim Sin 2x ¢os 2o¢ £

x>0 3x 3

N
N

-} = 371-—— \/
b wle(E) I

N

<) fCoSL%z dx = f%("'”“’”g’()dx

- x4+ SinlEX +cC
Z 36

AN

@)  sin o+ coSx = Jz sin(xt ’Z:)

J—{S"”/DHW):, y o $x 2
2+ 0
. - / T L X+t £
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b .
() () z QZrAelk{— AT _kt
ZL/t" = KA@
= /4(22»1’)
when 0, T=E = ok () /
—_— s _gzm22-A . A=3o v
() et T21 o
- - 2,1'306 v/
P Y
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Join O +o The m}dfo)»ﬂ' 2/)3
It nneels ( af ?00 (cfra(ﬂ

(7,@0,;4. W
. .4 .4
Sink t= |
L c f’ﬁ
/4'(?0) L - ff—-— ‘i’ﬁ"" N %
St 7% 2 yxsin8)
36 = & S é—) v
(;() Lot :f/g): 36 - §sin “(?9?
oo fie) s 37 9 @5%
77\"‘/-' 92: 9' — 36/9:)
£(6)
z Q5 — 3(2.5’ - &S [I‘ZS’) \//
3~ Y cos 125
= 2.5528420-- -
Vv

" (92 5 2.653 (3df')
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Q017 Y12 Ext+-l Test 3 (Tr/‘aé) SolutionS
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XY Wﬁ&&f/
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G) < BeD = <bCA + < Aed.
/

Bt < A = <ABD (amgu» T cheﬁw)
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Qo7 12 Extl Test 3 (Trial)

5@37@5 ted
Solu +HonsS

f/(”d
) Gy, dr Lk
) % fm / 1E
=kt +C
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— ¥ = kt ‘f“R
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Qo017 112 Ext| Test 3 (Tvial) 5

SolutionS

Q] <t A\ b
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