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HSC Ext 1 2014 Solutions

Multiple Choice

1) (D) 80, angle at centre is twice angle at circumference
2)(A)

3)(C), [2x—%j SIS eg sy
X

x36
4)(D),tan0=i=_—4=2
1+(-D@3) -2
5)(B), [Ta=—42,3 aff =41
6) (B)
7 (A) 6 =2—ﬂ,.'. n =£,.‘.x=55inﬂ,.‘.v=5—ﬂcosﬂ
n 3 3 3 3
15151 15!
8) (D), "C.51=——=
) (D), °C 619!  6x9!

9) (C), x* —8x’ = 7x* +3=x(x+1)O(x) +ax +3

Putx=-1,1+8-7+3=-a+3,..a=-2

10) (C), it is the perpendicular bisector of the 2 points,
_b+a-(b-a) a . b

" a-b-(at+b) b7 a

Midpoint=(a+b+a_b,b_a+b+a

2 2 jz(a’b)

y—bzé(x—a),.‘.aysz
a

Question 11

(a) Letx+g=u,u2 —6u+9=(u-3)"=0,
X

.‘.u=3,.‘.x+g=3,.‘.x2 —-3x+2=(x-1D(x-2)=0
X

Sx=12
(b) Pr=0.9" +*C,0.1x0.9” + *°C,0.1 x 0.9
(c)

A
371" -~~~ ""~"-~---

v

5
X
(d)J‘ dx
2+4/x—1
Let x =u’ +1,dx = 2udu.
When x=2,u =1; whenx=5,u =2

P 2

2 2 3
J‘ “ +12udu=2J‘ (u2+1)du=2{%+u}
1 1

u 1
zz@_l}z(z_l):ﬂu:@

3 3 3 3

X +5

>6,..x +5x>6x,.x —6x> +5x>0

(©)

x(x* —6x+5)=x(x-1)(x—5)>0
S0<x<l,x>5

e Inx
Hy= :
X
X 1 X
e Inx+— |x—e' Inx . .
, X (x—De'Inx+e
Y= 2 = 2

X X
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Question 12

(@) (1) 4m
(i) v=6cos 3t,a =—18sin 3¢.
.. When it's first at rest, cos3t =0,sin3¢ =1,
sa=-18 m/s’

by V= 7Z'J-§COSZ 4x dx = %J‘E(l +cos8x) dx
0 0

s sin8x [¢ & ﬂj 7z’
=—| X+ = — |=—
2 g |, 208) 16

(c)i=2-e? =i(lv2j
dx\ 2

X

%vz =2x+2e¢ 2+C
v=4,x=0,..8=2+C,..C=6

oV =2£2x+2e_2 +6J= 4£x+e_2 +3J

(@ (+xy =[’SJ+@H[Z}Z +...+@xn
o}

(e) The tangent to the curve at x = x; meets the x-axis
at a point further to « than x, is.
() T =23-Be™*™
When t=0,T7=2,..2=23-B,-.B=21
T =23-21e""
When T =10,10=23-21e "
-0.03 _ 13
e -2
21
—0.03¢ = lnE
21

—=2 ~16 minutes.

Question 13

(a) Letn=1,2+1=3 is divisible by 3, .". true.
Assume 2" + (=1)""' =3M, where M is an integer
22" =3M = (=1)" =3M + (=1)"2,

Required to prove that 2"*' +(—1)"** is divisible by 3.
2" (=1)" = 2(3M + (1) )+ (1)

= 6M +3(~1)"

=3(2M +(~1)""?), which is divisible by 3.

22"+ (=1)"" is divisible by 3 forall n>1.

(b) (i) I* = 40° + x*

2L£=2x
dx

ﬁzizcos&

dx

(i1) ﬁzﬁﬁz.%cosﬁ
dt dt dx

(c) (i) PQ2at,at*),S(0,a)
‘o 1x2at +1* x0 _ 2at

0 12+ t22 1+ tz2
_Ixat” +t"xa 2at
o 1+7 1+
2at’
2
(i) mpp =11 =
1+
(i) m, = &1L _ 20l _,
dx/dt 2a
Since the gradient of the tangent at P is also ¢,
OQ // the tangent at P.

But from the optical property of the parabola, SP =

ST, where T is the point the tangent at P meets the

y-axis, .. ASPT ||| ASQO,.. SQ = SO =a.

.. The locus of Q is a circle of centre S, radius a.
(d) (1) In a cyclic quad, the interior angle is equal

to the opposite exterior angle

(il)) LOPA= ZOAP (OP = OA = radius, .. AOPA is

isosceles)

Extend OP to O, ZOPA = ZCPQ (vertically opposite)

- ZLCPQ = ZLCQP (since both = Z0AP)

.. OP is a tangent to the circle CPQ (angles in

alternate segments are equal)
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Question 14

. X
(a) (1)) x=Vtcosh,. .t = "y
1 ? .
CYETR 8 :Cos2 0 i Vcos@smg
2
= xtan@—%
=xtanf — g;z sec’ @
(ii) P is the point on the line y = —x
—x=xtanf — g;/cz sec’ @
~l=tan@ - g;cz sec’ 6
gax

sec’@=1+tanf

72
‘= 2V? 1+tan @ B 21
g sec’d g

(cos2 6 +sin 6 cos 0)

2
_2 cos@(cosd +sind)
g

2
~D=2x= 242y cos@(cosd +sin6)

g
23212

(iii) D =

(cos2 6 +sin O cos 0)

_22r? [1 +c0s26 . sin20}
g 2 2

dD 2\21?

a0 g

(—sin26 + cos 20)

(iv) % =0 when sin26 =co0s26,.. tan26 =1

20="0=-".
4 8
2 2
d 13=4\/§V (—cos20—sin20)
do g
2 2
zﬂ(_L_LJZ_Swahengzz
g V2 2 g 8

) ) Vs
.. D is maximum when @ = g

(b) (i) Player A4 takes the first turn.
If the arrow stops in section P, he wins, Pr= p
If the arrow stops in section R, and player B's
arrow stops in section O, player 4 wins, Pr=rg
S Pr=p+rg
=p+r(l-p-r), sincep+q+r=1
=p+r—rp-r’
=(p+r)=r(p+r)
=(=r)p+r)
(i1) The probabilities that player A wins in the first,
second, third, and fourth turns are p,rq,r2 J22 rsq,...
.. The probability that he eventually wins the game is
prrq+rip+rig+rip+rig+...
=(1=-rp+r)+rA=-r)(p+r)+r'd-r)(p+r)+..,
sincep+rg=(01-r)(p+r)
=(1-r)p+ r)(1+ P+t +)
~(1=r)(p+ )

_p+r
1+7
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