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Ql x*-27=x -3 =(x-3)x? +3x+9) C

Q2 Plx,y), x=—2+§(8—(—2))=4, y=2+§(—3—2)=—1,
2 P(4-1) A

Q3 x*+bx? +cex+d = (x—a)x- B)x-y)=0, where
b=—(a+p+y)=—-2)=2, c=af+By+yx=3 and
d=-afy=-1 B

Q4 The graph is the result of y =sin™" x undergoing two
transformations: vertical dilation by a factor of 3 and a

horizontal dilation by a factor of 2. .: y=3 sin™! % C

Q5 6&2!=2x6! D

Q6 Compare vi= 16(9—x2) with v* = }12(cz2 - xz).
a =73, .. amplitude A=3;n=4,.:peri0dT=2—ﬂ=% A
n

Q7 Apply the double angle formula: cos2A=1-2 sin® A,

sin® A= % (1—cos24A)

[sin*3xdx = | l(l—cosz)dx=l(x—lsin 6x)+C C
2 27 6

Q8 P(x)=(x+1)(x—-3)+2x+7. When P(x) is divided by

x—3, the remainder = P(3)=2x3+7=13. D

Q9 4 cos™! (B3x)= - X3= -3 D
dx V=622 V1-9x?

Q10

Angles in alternate segments are equal,

. 2ZAPB = 2/TAB =122 _‘9=90°—§ B
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11a =— dx==|tan~ —
Q '(09+x2 3'[032+x2 [ L
=—tan711=l z_-Z
3 3 4 12

Ql11b di (x2 tanx)= x? sec” x+2xtan x
X

<2

Qllc
e

When x>3, x<2(x-3), x>6.
When x<3, x>2(x—3), x<6.
s x<3orx>6

Qlld _[lzx(Z —x)sdx = LO— (2 —u)usdu

2_[;(2145 5 )

Let u=2-1x,
x=2-u
dx=—du

When x=1, u=1
When x=2, u=0

Qlle 3¢ x'°c, =11760

12
Q11fi Let the constant term in the expansion of (2x3 —lj be

X
2c (2x3 )f" (_ ljlzm _i2¢ (2x3 y" (L 1)z 2

x
2 3m+m—12=0,.: m=3
. the constant term is '*C, (23 X— 1)’ =-1760.

QI11fii Let the constant term in the expansion of (2)53 —l] be

X
nCm (2)(3 )’”[_ ljnm :ncm (2)(3 )" (_ l)n—m X
X

2 3m+m—-n=0,.: n=4m where m=0,1,2,......

Ql2a Let f(n)=2°"-3", n>1.

f(1)=2° =3=5 is divisible by 5.

Assume f(k)=2%* —3* is divisible by 5.

Flle+1)= 23000 _3001 Zgie 03k _ 353k — 5503 4 3% —3t)
. f(k+1) is divisible by 5.

Hence f(n)=2%" —3" is divisible by 5 for all n>1 by
induction.
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QI12bi f(x)=+/4x—3, which has a range of [0,c0), is defined

over R when 4x—-32>0, i.e. xZ%.The domain is [%,oo].
Q12bii Equation of the inverse function is x=+/4y—3,
. 4y—3=x2, y=%(x2+3),

- f_l(x):%(x2 +3) for xe [O,oo).

QI12biii y=+4x—-3 and y=x

x=+4x-3, x* =4x-3, x> —4x+3=0, (x—l)(x—3)=0
2x=land y=1OR x=3 and y=3
The two points of intersection are (1,1) and (3,3).

Q12biv

-

o . 2 2 3
12cii Binomial: n=6, p=—, g=1-—==
? P 5 1 5 5

3 3
2\(3 864
Pr(wins.exactly.3. sECC| = || = | =——=0.28
I‘(WZHS‘EXLIC y gamev)— 3(5j [5) 3125
Q12di P(x,y)=P(t,y), x=t

k 2
BC LAC, : myexmye=—1, lx7=—1,.: y="
—t

2
QI12dii The locus of P is the parabola y = % )

e x2= ky = 4(%))} L (O,g] is the focus.
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Q13a Let ¢:cosl(§], 0<¢<§, - cos¢:§, sin¢:§

sin(Zcos_l(%D:sin2¢= 2singcos¢ = 2x§x§ :%

2x% 2(x2 +9)—18 _,_ I8
2 +9 x> +9 2 +9
.. y =2 is the horizontal asymptote.

QI3bi y=

Q13bii When x=0, y=0.

As x >—oc0, y 27 jas x oo, y—>27.

QI3ci x=5+6c0s2t+8sin 2t
x=-12sin2t+16cos2t, X =-24cos2t—32sin2t.

. ¥=—4(5+6cos2r+8sin2r —5) = 2% (x—5),
.. simple harmonic motion.

QI13cii Let Acos(2r—&)=6cos2s+8sin 2t .

.2 Acos2tcos €+ Asin2tsin € = 6cos 2t + 8sin 2t
.2 Acose=6 and Asing=8

2 A*cos’ e+ A%sin? £=100,.: A=10

siné _,

8 14
ane=—,.. £€=tan  —
COS & 3

.. x=5+6c0s2t+8sin2t =5+10005(2t—tan1 %)

When x=0, 5+ 10005(2t —tan”! %j =0,

cos 2t—tan’1i =—l,.: zt—tan’lizz_”,
3 2 3 3

L A B T
2\ 3 3
Q13di C(r)=1.4e™"*

A€ | 46702 11 440702 (-0.2)=1.4¢7%(1-0.27)

dt

The maximum is reached when [Z—C =0,
t

ie. 1.4e70% (1 - O.Zt) =0,.:1-0.2t=0, ¢t =5hours after the
drug was administered.

2012 NSW BOS Mathematics Extension 1 Solutions



Clt)-Cly)
C,(tl)
C(t)=1.41e"* and C'(t)=1.4¢7"%(1-0.2¢)
When £, =20, C(20)=0.5128, C’(20)=-0.0769.
0.3-0.5128
~0.0769

Q13dii Newton’s method: = ¢ + where

When C(t)=0.3, t~20+ =~ 22.8 hours

Ql4ai

A M C B

ZADB =90°, angle on the circumference subtended by the
diameter

Similarly, ZDTC = ZCTB =90° and Z£DSC = ZCSA =90°
.. CTDS is a rectangle.

Q14aii Since CTDS is a rectangle, .: X is the midpoint of the
diagonals, .: SX =CX . MS = MC = radius of the semicircle.
MX is a common side. .. AMXS and AMXC are congruent.

Ql4aiii Since AMXS and AMXC are congruent,
2 ZMSX = ZMCX =90°. SM is aradius of the circle, .: ST is

a tangent to the circle.

Q14bi and ii From the given diagram, 0° < 6 <90°

x="70tcosé, .: t= al
70cos @
2
y="70tsin 6 — 491% = xtan @ — —————, a parabola.
1000cos” @
—tan @
Ymax OCCUrs when x=—-—=
2a ) -1
X 2
1000cos” @
=500sin@cos @ =250sin 26
. 2
20 Ymax =00sin @ cos 8x tanﬁ—w
1000cos~ @

=500sin? 8 —250sin” @ = 250sin> 6

Alternative method: By calculus, % =0, 70sin8-9.8t=0,
t

. 70sin &

=g Y =250sin” @ and x=250sin26 .

Q14biii For best viewing, y 2150 and 125 < x <180

. 250sin”2 8 >150, i.e. 6>50.8°
and 125 < 250sin 26 <180, i.e. 15°< 6 <23° or 67°< < 75°
L 67°<6<75°
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Ql4ci BG=ucosa, PG=usina
AG =\/12 +BG? —2(1)(BG)cos60° = \/1+uzcos2 a—-ucosx

r=\/AG2+PG2 = \/1+u2cosza—ucosa+uzsin2a

= \/l+uz(cos2 o +sin’ a)—ucosa

=vVl+u?—ucos

Ql4cii Given constant speed % =360km/h
t

At t=5min= i h, distance u = 360><i =30km
60 60

dr dr du 2u—cosa du

Rate =— =—Xx—= [ Gt
dt du dt 2\/1+u2—ucosa dt
60 —coso %360

2414900 30cos
_ 180(60-cosa)

v901-30cos

km/h

Please inform mathline @itute.com re conceptual
and/or mathematical errors.

2012 NSW BOS Mathematics Extension 1 Solutions



