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HSC Ext 1 2012 Solution

Multiple choice questions

1) (C), x* —=3* = (x =3)(x* +3x+9)

2) (A), x=>x8Fr2x=2_20_,
3+2 5
3)(B), X’* - Xax’+Xafx—Ila
4) (C),since D: —2<x<2, R: —%Zs yﬁ%r.
5) (D), 6!x 2.
2t

6) (A),n=4,.T=""=2A*=9 - A=3.
n 2

7) ©), jsinZBde:%j(l—cosﬁx)dx.

8) (D), P(X) = (x+1)(x—-3)Q(x) +2x+7,P(3) =13
-a

J1-(ax)?

10) (B), £LABT =90°—§ (angle sumiin isos. A)

9) (D), %(cosl ax) =

and ZAPB = ZABT (alternate segment angles)

Question 11
3 3

(a) %dx:[ltan‘lﬁ} :1)(1:1_
094X 3 3], 3 4 12

(b) di(x2 tan x) = 2xtan x + x* sec’ x,
X
X
(©) E<2
X(x—3) <2(x —3)?
(x=3)(x—2x+6)<0
(x=3)(-x+6)<0
Xx<3orx>6.

(d) u=2-x,du =—dx.
When x=1,u=1; when x=2,u=0.

I :J‘lo(Z—u)us(—du):J‘:(Zu5 —~u®du

fu w11 4
3 7)), 37 21

(e) °C, x °C, =11760.
. 1\ (2x* —1)2
) (i) (2x3——j =—( = ) .
X X

12 4\37_ 1\9
The constant term is C3(2X12) D

_ %, (2)° =—1760.
(ii) (2x3 —ljn _ @y
X X

n Ck (2X4)k (_1)n—k
Tk+1 = X '

-.n=4k, k is a non-negative integer.

n
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Question 12
(a) Letn=1,2° —~3=8-3=5, hence, divisible by 5.
Assume 2°" —3" =5M, where is an integer.
2" =5M +3".
Required to prove that 2°™*% —3" js divisible by 5.
23(n+l) _ 3n+1 — 23 % 23n —3)( 3n

=8(5M +3")—3x3"

=40M +5x3"

=5(8M +3"), which is divisible by 5.

. By the principle of Induction, 2°" —3" is divisible by
5foralln>1.

(b) (i) 4x—320,.'.x2%

(i) f 1y =+/4x—-3.
f:x=./4y-3.
x* =4y -3.
X’ +3
T4
.. X*+3
(iii) 2 =X
X —4x+3=0
(x-1)(x-3)=0
S.x=13
.. Points of intersection (1,1) and (3,3).
(iv)

,X=>0.

4x -3

(c) (i) Pr(W) =Pr(L),Pr(D) =%.
Pr(W) + Pr(L) + Pr(D) =1.

Pr(VV)zg.

(ii) Gcg(gj (gj _0.2765.

(d) (i) AC L BC,.'.ltx%:—l,.'. y=L
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Question 13

(a) sin (Zcos‘léj =sin2a = 2sina cosa

. 2% 2
(b) (|)y:m:—9—)2asx—)00.

.. Horizontal asymptote y = 2.
(i)

v

(c) (i) x=5+6Cc0s2t +8sin 2t

=5+10cos(2t—tan‘1%j.
. . L4
x=—203|n(2t—tan Ej'
o _14
x=—40cos(2t—tan §j:—4(x—5),.'.SHM.

(i) 0 =5+10cos(2t —tanlgj.

cos(Zt—tan‘lﬂj:—l.
3 2

2t—tan‘1£=2—”.
3 3

ot :ltan’1£+Z sec =1.5 sec.
2 3 3

@) (i) O('j—(tz =1.4(e** —0.2te**) =1.4e°* (1-0.2t)

d_C =0 givest :i =5 hours.
dt 0.2

d’C
dt?

=-0.28e"*(2-0.2t) <0 when t =5.

.. The maximum occurs when t =5 hours.

_ -4
(ii) C, =204 23714 20xE " _ 5 g s,
Lde (1—4)

=1.4(-0.2¢°*(1-0.2t) - 0.2¢**)

Note: Newton's method is based on the equation
of the tangent: y —y, = f'(x)(x—Xx,).
Usually we find the approximation wheny =0.
Here,y=0.3
_Yh
f'(x)
Y=y
()

—X

X=X +
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Question 14
(@) (i) CS L AD (semi-circle angle)
For the same reason, CT L BT and AD L. DB
.. CTDS is a rectangle (three right angles)
(if) MS = MC (= radii)
XS = XC (in a rectangle, the diagonals bisect)
MX is common
.. AMXS = AMXC (SSS)
(iif) ZMSX = ZMCX (corresponding angles in
congruent triangles)
- ZMSX =90°
.. ST is a tangent (tangent is perpendicular to the
radius at the point of contact).
(b) (i) At maximum height,y =0
70sin0-9.8t =0
70sin@
9.8

y = 70tsin @ — 4.9t*

~4900sin’6  4.9x4900sin’ &

98 98

= 250sin” 6.

t=

S.

70siné@ .

(i) Substitute t = into x =70tcosd

‘o 4900sin &cos &
9.8
= 250sin 26.

=500sin&cosd

(iii) Solving 250sin* & >150 gives sin’ @ 2%

\15

sin@ ==, 50.8°< 0 <120.2" 1)

Solving 125 < 250sin 260 <180 gives

1§sin29§E
2 25

30°+k.360° < 260 < 46° + k.360°

or 134° +k.360° < 26 <150° + k.360°.

A
18

25

2
vy \4

30 46 134150

HSC Ext 1 2012 Solution
Dividing by 2,

15°+k180° < 6 < 23° + k180°
or 67°+k180° <4 < 75° + k180°.
. To satisfy (1), 67° <@ < 75°.

(c) (i) cosa = % BG =ucosa.
u

sinazﬁ,:. PG =usine.
u

AG? =BG? +1° — 2BG c0s60°
=BG?+1-BG=u’cos’a +1-ucosa.
r’=PG’ + AG?
=u’sin® @ +u®cos’ @ +1-ucosa
=u?(sin® a +cos’ a) +1—-ucosa
=u®+1-ucosa.

r=+1+u’-ucosc.

(ii) dr _drdu_ 2u-cosa  du
dt dudt 2y1+u?-ucose dt

When t =5 min., u =30 km, z—l::6 km/min.,

dr _ 60-cosa <6

dt 24901-30cosa
180 —3cosa .

=—————— —  km/min.

v901-30cos«
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