HSC Mathematics 2008 Solutions

Question 1: Question 2 :
s L . d ° 8 3 8
a) 2cos(5j = 162 (3sigfigs) a) () &(x2+3) = 9(x*+3) x2x = 18x(x’ +3)
b) 3x" +x-2 = (3x-2)(x+1) (ii) i(lenx) = 2x.|nx+x2.(1) = 2xInx+x
dx X
2 1 2(n+1)-n n+2 d(sinxj _ (x+4)cosx-sinx
c) —— = = (i) — = >
n n+1 n(n+1) n(n+1) dx\ x+4 (x+4)
d) [4x-3 =7 o ~1+5 4+8
0 4x-3 =7 or Ax—3 = -7 b) midpoint is given by > 5
4x =10 4x = -4 0 M =(2,6)
X=23 X==
Equation of line with gradient —% is :
_ _ o3 y=6 = -3(x-2)
€) (\/é 1)(2J§+5) = 2x3+5/3-2/3-5 2y12 = —yi2
= 1+3/3 X+2y-14 = 0
n o) (i) J'i dx = In(x+5) + ¢
H S, :E[2a+(n—1)d] with a=3, d=4, n=21 X+5
[ 2 - 1 ) :l _
5, = %1[6+20x4] - o (ii) jo sec? 3x dx 3tan3x]0 3><1 0
_1
3
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Question 3 :
5 3

a) (i) gradientof BC, m = 10 =2

gradientof AD: 2Xx-y-1=0 = y=2x-1

0 m,=
since m =m, then BC|| AD
[1 ABCD is a trapezium with a pair of opposite sides parallel.

(i) For D, substitute 5for y in 2x—y—-1=0.
ie 2x-5-1=0 = x=3
O Dis (3,5)

(ii) |3c::\/(1—0)2+(5—3)2 = 5

v on PO
‘ J22+12

(V) AD = \/(3—0)2+(5+1)2 = J45 = 35

4 x4
Area of trapezium = 1 (\/E + 3\/_) )g = 8 units®

d -sinx
b) (i) (I - = -t
) () dX(n(cosx)) p—" anx
(ii) thanxdx = [—In(cosx)]'j = —In(%}ﬂnl
1
= —In2
2

Question 4 :
a) OYRX = OXRQ (given)
OYXR = OXRQ (alternate angles, XY ||QR)

O OYRX = OYXR
0 the base angles of AXYR are equal and AXYR is isosceles.

b) () height

50><(1[2)8 after 8 zoom applications.
215 mm ( nearest mm)

(i) need 50x(1(2)" > 400 = (12)" > 8
O nin(12) > In8

n>111405
The least number of zoom applications needed is 12 times.

c) (i) vertex is (0,3)
(i) focal lengthis 2 units = focusis (0,5)

(i) x*=8(y-3) ;
becomes 4t
X2
= —+3 L
y 3 i

(iv) Area = area of rectangle — area under parabola (-4<X<4)
4 X2

5x8 — 2x I —+3|dx
ol 8

3 4
40 - 2x| Z-+3x| = 102 units’
24 —3

0
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Question 5 :

a) % =1- 6sSnN3x = Yy = X+ 2c0s3x+cC

when x=0,y=7
J 7=0+2x1+c = =5
Equation of curve is 'y = X+ 2C0S3Xx+5

b) (i) to have a limiting sum, |r|<1
023 <1 = -1<2x<1

—T<x< ™
2 2
(i) S, = S — 100
- 2X
0 1=20-40x = x=2
40
o) () A=6000
(i) ek :2 = e*=6
O k:%mG
(i) d e 1000In6xe ™)
ds
when s=6, 3 = 1000In6x "
ds
_ —10%0In6 .

the light intensity is decreasing at a rate of 298[6 lux / m

Question 6 :
; +1
a) sn“=" = sn-="_
3 2
X T -7 3 -3
-=-, = = X=—,
3 4 4 4 4

b) (i) initial velocity is 20 m/s
(i) when t=10

(i) acceleration is zero at the maximum TP of v = f (t)

ie when t=6

8
(iv) distance travelled = J- v dt
0

d = 4{ 20+ 60+ 4x(50+80) + 2x70 }

= 493% metres

2
c) V= ﬂjj(%j dx

6 -2
= ﬂL 25(x~2) dx

= 257{()(%3)11]6 = 25/7(—411 + 1)

T,
= —— units

page 3



Question 7 :
a) let u=Inx
O u—SZZ - u2-2u-3=0
(u-3)(u+1)=0
O u=3 = x=¢€

4 1
or u=-1 = x=ei==

D

b) (i) since 8<2m then ré<2m
and IZrHZ%T = @sﬁir

0 r=3
(i) when r=4 in | =r8, @:49 = 3:5_7T
3 6
Now, using A—1 29 Area = %x42x%r =
o) i) P(G wins)=P(XGG)+P(GXG)+P(GG)
2.1 1 1. 2.1 1.1
ZEXIXZ + ZXEXZ + =xZ
3 3 3 3 3 3 3 3
=
27
(i) P(3 gamesplayed) =P(XG)+ P(GX)
~2,1,1.2 _ 4
3 3 3 3 9

Question 8 :

a) () y= x* —8x? crosses the coordinate axes at (—2\/5,0) (2\/5,0)

and touches the axes at the point (O, O)

2 171

O 1() = (-~ 8

= x* -8x — |
- £ (x) - 42 uff\1

o f (X) is an even function. 1

N+
w
N

@ii) (0,0) is a maxjmum turning point 7
(-2,-16) is a minimum TP -8
(2,-16) is a minimum TP -9

(iv) see graph

b) () CD = AD (Opposite sides of a parallelogram equal)
AD =EB ( ABEF is a square, all sides equal)
0O CD=BE

(i) In ABDC, AHEB

CD =BE (from part (i) )
BC =HB ( sides of square BCGH are equal )
[BCD = [EBH ( [BCD=180°- JABC and

[JEBH = 360° —
=180°-
(SAS)
(corresponding sides of 2 congruent
triangles equal )

(180° + [JABC )

[JABC

O ABDC = AHEB
0 BD=EH
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Question 9 :

a) (i) 0.15x0.15 = 0.0225 = 2.25%
(i) 0.85x0.2 = 0.17 = 17%

b)) A =100000%1.005" - M (1+1.005+1.005° +....+1.005™%)

=100000x1.005" = M (1.005" 1)
' 1.005-1
~100000%1.008"— [1.005" -1)
' 0.005
) ) M (1005 -1)
() Au=0 = 100000x1005% ="
0 M =$97585

3
f'(-b)=-f'(b) = c=0, O f’(x):kibzx—%J
) kb k¢’
(ii) f(X)Z 5 _E-'-CZ
since f(b)=0 from graph,
2.2 4 4
K™ W =0 = ¢, =X
2 12 12
2.2 4 4 4
0 f(X):ka _kX _5kb N f(O):—Skb
2 12 12 12

units below the X axis.

O The beam is

Question 10 ;

y=In(x-2) = x=e+2

Area=7xIn5 —J';ns(ey+2)dy =7In5 —[ey+2yJ|0n
=(5In5-4) unit’

a)
5

AKJO 0 APMO ( equiangular)
MP_OM _  MP_I-x

KiI—0l ~ s «x
A=1(sx)sina + (I -x)MPsina

s(1 —X)} . s,(s:ina){x"I +|2_j<}

b) (i)
MP = £(1 - x)

:%sina{xs+(l - X) .

2

. OA_ /. I _ I
(ii) &—S(Slna)[l—yJ = 0, to minimise A.
0 1—L =0 = x=|—
2x2 J2
2 2
and %ZS(SMO’)[L—J > 0 forall x>0.
U X=£ gives a minimum value for A.
iy MP = |—(I_ﬁ) = —\ AL AN
() hey
0 MP = sv2-1)
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