[Terry Lee]

HSC Ext 1 2017 Solutions

Multiple Choice

1) (A) The constant term is 10, so, test P(£2) only.
P(2)=8-20+22-10=0,x—2 is a factor
2) (B) log,8=1.893=3log, 2,..log, 4=2log, 2

=§><1.893 =1.26

3) (B) «DAB =70° (opposite angles in a cyclic quad)
ZTAB = 65° (alternate segment angles)
ZTAD = ZTAB + ZDAB = 65° + 70° =135°

2) (C)%

5) (D) Only (D) has horizontal asymptote y = -2

. 2X 1
6) (D)y' =7 m == m; =—p.

Eqny—%:—p(x—ng—px+2
p p

p’y+ px=2p*+1
7) (A) —1s§£1,.'.x23orx§—3
X

. dA_dAdr

, =2nrx5=150x
dt dr dt

8) (C), A= rr

7
9) (C) For (x” + ] , the constant term occurs

n+l
X

k
when (x”)”(xnlﬂj =x’.
~Tn—kn—(n+1)k =0
_7n
S 2n+1
As k is an integer, n =3 (and the constant is 'C,)

10) (B) You can pick any 3 squares by 9C3 =84 ways.
As there are only 8 ways to end up in the same row,

column or diagonal, Pr 8.2
84 21

Question 11

(a) x = 3(-4)+2(1) _ 5
2+3

3x?
6

d “17,3Y\ _
(b) &tan (x)_1

2X
(©) m>1
2X(x+1) > (x+1)°
(x+)(2x—-(x+1)) >0
(x+)(x-1)>0
SX<=lorx>1

(d) R
2T
\ T

-1 1
(e) Let x =u? —1,dx = 2udu.
When x=0,u=1;, whenx=3,u=2

3 21,2 _ 3 2
J. X dx=J. ! 12udu=2 LY _8
0/X+1 1 u 3 . 3

sin® x

() [sin® xcos xdx -

@) °C, @ (gj
ol
(nnl—(gj

+C
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Question 12

(@) ZABC = %(360o —100°) =80° (angle at the

circumference is half the angle at the centre subtending
the same arc)

(b) (i)

(2.3)

/Zl 5\
(i) —1<x<2

1

(©) (i) Given n_[h (1- Jx = 24 (1 Yo

h

3 3 +3
3h—h®+2=4-6h+2h°
3h*-9h+2=0
(ii) Let f (h) =3h® —9h + 2
f'(hy=9h? -9
(01O 2 2

f0) -9 9
(d)t=4-e2
e =4t
—2x=In(4-1)

1
x=—EIn(4—t)
dx 1
dt 2(4-1)
d’x 1 1 ¥
dt>  2(4-t)> 2" 2
. B 2

© Iximl—ti(OZSZXZIXiLnO Zs;n;x:z'xi_rj}(%j >

v

Question 13

() Using v* = n?(A? — x?),

16 = n?(A? — 4) ®
9=n?(A2 - 25) )

(1) - (2) gives 7=21n",-.n=

Period = 2% = 2\/§ﬂ

(b) (i) @+x)" =£2J+ Bx+[2}x2+...+(:jx” ©)
. _(n) (n Moo aaM)on
(1—x) _(Oj [1 x+(2jx vt (-1 (njx
:(n]_(n}“{n xz—...+(n}x”, ifniseven (4)
0 1 2 n

(3) + (4) gives

n n_ n n 2 n n
@+x)"+@1-x) _2£0J+2£2Jx +"'+2(an'

(ii) Differentiate wrt X,

n n
nil+x)"'—nl-x)""= 2><2(2Jx+4x 2( Jx3 +..

4
[nj n_l
+Nnx2 X
n

n[(1+ X)"t—(1- x)"’l] = 2[2(;jx+4[ﬂ X ...

) _
+n| |x"?
n

(iiii) Let x =1,

n2”_1=2{2 E}{Z}MGH
n2"t = 4{@* 2(Zj++g(:ﬂ
GEHEWEE W

(©) (i) Lety =0,t = 2510
g

2VZsin@cos® V?Zsin20
9 9

Sub to x gives x =
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(i) If V* <100g then x <100sin 26.
Since sin 20 <1, x <100.

(iii) If V2 = 200g and x >100
200sin 26 >100

sin2921
2
. . 1 T Y4
From the graph of sinx, smxzz for ES xs?
Eepp< E 9T
6 6 12 12

(iv) The greatest height is reached wheny =0,
Vsing—-gt=0
t=Vsm9
g
y_stinZQ 1 _V?sin®g _V?®sin’g

2

g
9 2 g 29

.. Max

H]
_ 200gsin"0 =100sin? 0 =100sin’ 5—” since
29 12

for x <0< 5—77 sins—ﬂ is largest.
12 12 12

Question 14

(@) Letn=1,8°+6=518=74x7,.. divisible by 7
Assume 82" +6°" =7M, where M is an integer,
ie. 8" =7M —-6""".
Required to prove that 8™ + 62" is divisible by 7.
873 1 6" =64 x 82" +36x 67"

=64(7TM —6"")+36x6°"*

=64x7M —28x6°""

=7(64M —4x6°"*), which is divisible by 7.
. By the principle of Induction, it is true that 8" + 6*"™*
is divisible by 7.
dy/dp
dx/dp
y-p*=p(x-2p),.y=px-p’
Sub to x* = —4ay gives x* =—4a( px— p’)

(b) (i) For the tangentat P, m =

- X* + dapx — 4ap® =0.
>a —4ap
o x==E = 0a
@iy M 2 2 P
y = p(-2ap) - p* =—p*(2a+1)
(iii) Sub to x* =4y gives 4a’p® = 4p°(2a+1)
na’-2a-1=0,..a=1+2
©) (i) % F(t)e® = F'(t)e®* + 0.4F (t)e*"
= (506" —0.4F(t))e"* +0.4F (t)e*"
— 50670.1'(
i) F(t)e*" = | 50e *"dt = -500e *" +C
(i) F(t)
When t =0, F(0) =0,..C =500
- F(t)e** =500(1-e")
- F(t)=500(e** —e**)
(iii) F'(t) =0 gives 50e %" = 0.4F(t)
~.50e°% =0.4x500(e** —e )

e 05t 4(6—0.4t _e—0.5t)

464).4'( :5e—0.5t . eO.lt —

Sl

t=10|nE
4
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