[Terry Lee]

HSC Ext 1 2015 Solutions

Multiple Choice

1) (A) (-3)’ +18=-9

2) (C) ‘2—];] = kx 80" = 80(N —100)

3) (B), x(x+3) =4x10,x> +3x —40 = (x + 8)(x = 5),.. =

4) (C), "G, x'C,
5) (A), x=-1,-2,y =0

| 1
6) (D) —1<2x <1, ——<x<—
) (D) x -3 <x 5
k 7k 3
HB)sin' ===, ~="" - k=43
JB) s =307
8) (B), lim S =) | . jipy S0 =Y 1
=3 x=3 =3 (x=3)(x+2) 5

9) (D), a= 6T—2— l,.‘.n=8
n o n

10) (). cos(zt—fj=o,.-. LI
3 3 2

Y4 11z 11z
="t r=—=T,t=—
6 6 12

se o b —

Question 11

(a) jsm b J‘l c0s2x £_51n2x+c
(b) tana = 2= =1,..a=45°
1+2x(=3)
4
(©)
X+
Ax+3)=(x+3)

(x+3)(4-x-3)>0
(x+3)(1-x)=20
S-3<x<l1

(d) 5cosx—125inx=13>cos(x+tan1 %}
=13cos(x+1.176)

(e u=2x—1,du= 2dxandx—;1

(u+1)

J.(2x 1)° 4.[
SRt

[lnu—l}3

4 u
=l[l—l+ln3j

4 3
=l(%+ln3j

4\ 3

(H (1) P(3)=0,.27-9% +15+12=0,..k=6
(i) X’ —6x* +5x+12=(x—3)(x* —3x—4)

=(x-3)(x-4)(x+1)
Sox=3,4,—-1.
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Question 12

(a)(i) LACB =90°—-30°=60° (semi-circle angle = 90°)
(i1) £ADX =30° (angle between the tangent and a
chord is equal angle in the alternate segment)

(iii)) ZCDB ="70° (exterior angle in a triangle is equal
to the sum of two opposite interior angles)

ZCAB =70° (angles subtending the same arc are
equal)

(b) (1) Sub (0,a) to the equation of PQ,
—2a—2apg =0
If this statement is true then pg = —1.

- If PO is a focal chord then pg = —1.
(1) 8a =2ap,.. p=4
q= —%,.'. Q(Zaq,aqz) becomes [—%,%).

h
c) (1) tan15°=—.. OA = hcot15°.
(©) () 0d

(i1) Similarly, OB = hcot13°

AB* =OB* - 04’
2000” = 4’ (cot’ 13° - cot*15°)
Sh= 2000 =909.7 m
\/cot2 13°—cot*15°
(d)(i) By the Cosine rule,
160° =% + 7% = 2rxrxcos@ =2r* (1-cos6)
(i1) Arc length 200 =7r6,..7 = %
2
1607 =2x 22? (1-cos®)

86° =25(1—cos0)
. 86° +25c0s0-25=0
(iii) £ () = 80* + 25cos @ — 25
f'(6)=160—25sin60
87 +25cos 7 —25

O =m— :
167 —25sinx
2_
237230 5 57 10 2 dp)
167

Question 13

(a)()x=3or7m
(i) V11 m/s
(iii) a = amplitude = 2
c=centre=5

Whenx=5v>=11,.11=4n", .. n=

. 1)*® ~ (6x2 +1)18
(b) (l) (2x+§J —W-

Coefficient of x'* = coefficient of (x*)' in (6x2 + 1)18
' It'S _ 18 C16 616 _ 18 C16 216

o 318 32 :

(ii) The term independent of x = coefficient of (x*)’

in (62° +1)".

|5
=

18C69 18C29
Slts=——=—3
3
1 1 1
(c)Letn=1, LHS=—, RHS=1——=—. .. It's true
2 2 2
forn=1.
Assumei+£+...+ L b !
21 3! (n+1)! (n+1)!
RTp 4424 o ondl ]
21 3! (n+1D! (n+2)! (n+2)!
LHS=1- 1 n+l1

(n+1)!+(n+2)!

=1_(n+2)—(n+1)
(n+2)!

=1- ! =RHS.

(n+2)!

- It's true for all integers n>1.

@) /() ==L ()
J1-x \/1—(—)6)2 dx

-1 1 .
= + =0,.. f(x) is a constant.
1-x° 1-x°

Letx=0,f(0)=cos’10+cos’10=§+§=7r.

s.cos x+cos (=x)=x

s.cos ' (=x)=m—cos ' x
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Question 14

(c) (i) Pr(win 5 in 7 games) = Pr(win 4 in 6 games and

(a) () When y = 0,Vrsin 0 — - gr* =0,... = 2/ 50 , IV 1
2 g win the last game) = A3 15] %5
. 2 .
Subtox,szzVsmgcosH:ana. 6\ 1Y
g g _ H
L T V 4\2
(ii) ¥ =V cos6 = Vcosg - E (i1) Pr(win 5 in at most 7 games) = Pr(win 5 in 5
Vsing ot = Vsin — of NEY ) AN g games)+Pr(win 5 in 6 games)+ Pr(win 5 in 7 games)
=Vsin@—gt=Vsin——gt= - =
y g 3g 2gﬁg2J§ :415+516+6l7
v 412 41\ 2 40\ 2
y_2y3__ 1. Angle =tan"" (_LJ __r (iii) Pr(one player wins (n +1) games)
P ,

R I TR S Tl

(iii) The negative sign above indicates that the

. . . 2 2n+1
particle is travelling downwards. +( nj(%] , as after 2n +1 games there must be
N d(1 ) n
(®) (I)X_E(Ex J—x—l a winner,
! ¥ = ﬁ —x4C = %, as each player has an equal chance.
2

Multiplying both sides by 2°"*',
Whenx=0,%=1,-C=1. plying y

2 n\., (n+l\_. ., (n+2)_ , 2n "
5 2"+ 2"+ 2"+ =27
1 X 1 n n n n

=X = x =

2 2 2
X=Xt = 2x+1=(x-1)
SXx=x(x-1).

Whenx=0,x=1,.. takex=1—x.
dx

x=—=1-x

(i1) gy

da 1

d 1-x

t=—In(l-x)+C
t=0,x=0,..C=0
st==In(1-x)

sl=x=e"

nx=l-e

(iii) When ¢t > o0, x —> 1.

The limiting position is x =1.
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