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This document contains ‘sample answers’, or, in the case of some questions, ‘answers
could include’. These are developed by the examination committee for two purposes. The
committee does this:

(a) as part of the development of the examination paper to ensure the questions
will effectively assess students’ knowledge and skills, and

(b) in order to provide some advice to the Supervisor of Marking about the
nature and scope of the responses expected of students.

The ‘sample answers’ or similar advice are not intended to be exemplary or even complete
answers or responses. As they are part of the examination committee’s ‘working
document’, they may contain typographical errors, omissions, or only some of the possible
correct answers.
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Question 1 (a)
x? = 4x

x> —4x=0
x(x—4)=0 x=0or x=4

Question 1 (b)

1 X\/§+2:\/§+2:\/§+2
5-2 7 Y542 5-4

Question 1 (¢)
(x+1%+(y-2) =25

Question 1 (d)

2x+3 =19

2x+3=9 or 2x+3=-9
2x=6 2x =-12

x=3 or x=-6

Question 1 (e)

Let y= x? tan x
2

y = x%sec? x + 2xtanx
Question 1 (f)
a=1 r:—l S = a = 1 :é
3 1-r 1__1 4

Question 1 (g)

x=8
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Question 2 (a)

CcOSX
Let =

X

, _ Xx(=sinx)—cosx —xsinx—cosx

)C2

Question 2 (b)

(x—4)(x+3)<0
3<x<4

Question 2 (¢)
y=In3x
, 1
y ==
X
, 1
When x=2 y' =-—
2
Question 2 (d) (i)
1 3
2dx=- 2 2
J(5x+1) x=g . S(5a+1)
2 E
== 24C
5 (5x + 1)
Question 2 (d) (ii)

J al zdleln(4+x2)+C
4+ x 2
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Question 2 (e)

6 5 6
(x+k)de=|*_ 41| =18+6k
0 2 0

18+ 6k =30
6k =12
k=12

Question 3 (a) (i)

(—2+12 —4+6j=(51)
2 72 ’

Question 3 (a) (ii)

8—-06

e T 6127 3

Question 3 (a) (iii)

2-1 1
"Tun T3 75773
. BC || MN

- ZANM = ZACB (corresponding angles on parallel lines equal)
and ZAMN = ZABC (corresponding angles on parallel lines equal)
(also ZA is common)

. AABC ||| AAMN (equiangular)

Question 3 (a) (iv)

1

)’—Zz—g(x—Z)

or x+3y—-8=0

Question 3 (a) (v)

J(12-6) +(6- 87 =36 +4 = /40
=210
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Question 3 (a) (vi)
Let d = distance from A to BC
% x d x 210 = 44

gl

N

Question 3 (b) (i)

yi

(S
=Y

Question 3 (b) (ii)

X

1‘2‘3

y ‘ 0 ‘an‘lnS

3
1 1
J, Inxdx = —[0+2In2 +In3]=<Inl2
| 2 2

=1.24 (2 dp)
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Question 3 (b) (iii)

Approximation is less than the exact value since y = Inx is concave downwards and so
trapezia lie beneath the curve.

y A

[

[\

|98
=Y

Question 4 (a) (i)

Arithmetic series a=1, d=0.75
T9 =1+8x%.75

=7
She runs 7 km
Question 4 (a) (ii)

10=1+(n—-1)x.75
n=13
- 13th week

Question 4 (a) (iii)

She runs 10 km in weeks 14, 15, ...26

Total:%(a+g)+10x13

13
= ?(1+ 10)+130
=201.5 km
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Question 4 (b)

2
Area = Jr (er - e—X)dx
0

2
= [lezx + e_x}
2 0
= (164 +e_2)—(l+1j
2 2

1 _ .
:§e4+e L Sq units

Question 4 (¢) (i)

4 3 1

12 11 11

Question 4 (¢) (ii)

3xi:i
11 11

Question 4 (¢) (iii)

_3_8
11 11
Question 4 (d)

LHSZf(x).f(—x)
:(1+ex)(1+e_x)
=l+e " +e' +1

=2+e* +e "

RHS =f(x)+f(—x)
=l+e"+1+e*

=LHS
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Question 5 (a) (i)

wr’h =10
Cp=10
nr?
. A=2mr? +2n‘r( 10 ]
nr?
=27r + 20
B
Question 5 (a) (ii)
94 _ azr — 207
dr
% =0=4nr= @
r r?
/4
5
(_j =1.1675 (4 dp)
/4
2
d_‘;‘ =47+ 40 > 0 when r is positive
dr r

s A 1s a minimum

Question 5 (b) (i)

LHS =sec’x+secxtanx

1 1 sinx
= + )
cos?x COSX coSx
1+ si
- S;nx — RHS
cos“ x
Question 5 (b) (ii)
LHS=1+S;nx= 1+51an _ 1+ sinx
COS” X 1—sin“x (1 - sinx)(l + sinx)
= 1, = RHS

1-sinx
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Question 5 (b) (iii)

T

T
4 1 4,
——dx=| sec xdx+ secxtanx dx
0 1—sinx 0 0

T T

4 4
=| tanx + secx

0 0

T T
=tan— — tan0 + sec— — sec0
4 4

—1-0++2-1
=2

~18

Question 5 (¢)
'
A :J —dx =1Inl—1Ina=-Ina

A =1 ..lna=-1

_ -1

"
A =J —dx=Inb—-1Inl=1nb

~Inb=1 c.b=e
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Question 6 (a) (i)
(%)= (x+2)2x + (x* + 41
=3x> +4x+4
A=4%-4x3%x4<0
.. the equation f’(x) =0 has NO solutions.

.. There are no turning points.
Question 6 (a) (ii)
VA ”(x) =6x+4

2
Concave down for x < ——

Concave up for x > —%

Question 6 (a) (iii)

v

=Y

~10-
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Question 6 (b) (i)
Let ZPOQ=06
{=r6
5. 9=56

6="

5

Question 6 (b) (ii)

OP =0Q (radii)
ZOPT = £0QT =90° (given)
OT is common

.. AOPT = AOQT (RHS)

Question 6 (b) (iii)

From (ii)) ZOPT = %LPOQ = 9

10
PT (9)

S.— = tan| —
5 10

.. PT = Stan(i)
10

=6.30 cm

Question 6 (b) (iv)

Area POQT =2 X l X5 X 5tan(2j
2 10

- 25tan(i)
10

Area sector OPQ = % X 5% 2

5
_45
2
Shaded region = 25tan(2) _»
10) 2

= 25(tan0.9 — 0.9)
=9.00 cm?

—11-



nnnnnnnnnnnnnn

2010 HSC Mathematics Sample Answers

Question 7 (a) (i)

X =4cos2t
)'c=25in2t+C1
When r=0 x=1
s 1=0+C

S Xx=2sin2t+1
Question 7 (a) (ii)

x=0 = sin2t:—l
2

no=1
6
r
t=—
12
Question 7 (a) (iii)

x:—0082t+t+C2
When r=0 x=0
.-.0:—1+O+C2
.-.C2:1

sox=1-cos2t+t
Question 7 (b) (i)
y"=2x So the slope of tangent at (—1,1) is —2. So equation of tangent at (—1,1) is

y=1==-2(x+1)
ie y=-2x-1

—12 -
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Question 7 (b) (ii)

At C, the tangent has slope the same as that of AB.

+1

So, slope of tangent is = %

So, as slope at (x,xz) is 2x, at C, 2x =1. Hence C is (l lj

M is (l,ij(:f‘”B).
22 2

C,M have same x-coordinate, so CM 1is vertical.

Question 7 (b) (iii)
x-coordinate of 7T is % So T is (%, y), say. As y=-2x—1,
we have y=-2.So T is (%,— 2).

Slope of BT = — = 4 = slope of tangent at B.

W] N

— 13-
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Question 8 (a)

P = Ael
When =0 P=102 .. A’ =102
- P =102e"

When =75 P =200 000 000 =2 x 108
2% 108 =102e7°F

8
ok =i1n(2><10 j¢ 0.19318
75 102

When =100
P =102¢'0%
=2.503x10'°

Question 8 (b)

Let p = probability that coin shows a head
- p?=0.36
~p=0.6
Probability that coin shows a tail =1—-p
=0.4
. Probability that both coins show a tail = 0.4>
=0.16

Question 8 (¢) (i)

A=4

Question 8 (¢) (ii)

Period =7 = 2—”
b

sb=2

_14-—
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Question 8 (¢) (iii)
Vi
4
y=3sinx+ 1
1
7 T X
2
Question 8 (d)

f’(x) =3x>—6x+k

f is increasing if f* is always positive
S A<O

36 -12k <0

Sok>3

Note: If £ = 3, f is an increasing function, since if x <X

then f(x1)< f(x2).

2

—15-
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Question 9 (a) (i)

P =500(1.005)%*° +500(1.005)%*° + ...+ 500(1.005)"
= 500[(1 005)! +(1.005)% + ...+ (1 .005)240}

240 _
— 500(1.005)| L0097 =1
1.005-1

=232175.55

Question 9 (a) (ii) (1)

A, =P
A, = P(1.005) - 2000
A, = A,(1.005) - 2000
= P(1.005)%> — 2000(1.005) — 2000
Generally An = An_l(l .005)-2000
so that A = P(1.005)" — 2000(1.005)"~" — ... - 2000

— P(1.005)" — 2000[1 +(1.005)+...+(1 .005)"—1}

= P(1.005)" - zooo[%}
1.005-1

2000
= P(1.005)" — ———((1.005)" — 1
( ) 0.005 (( ) )

= P(1.005)" — 400 000((1.005)” - 1)
= P(1.005)" — 400 000(1.005)" + 400 000
= (P —400 000)(1.005)" +400 000

Question 9 (a) (ii) (2)

Find n so that An =0

400 000
400 000 — P

400 000 )
400 000 — 232 175.55
n=174.143

(1.005)" =

nlog(1.005) = log(

.~. There will be money in the account for 175 months.

—16-
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Question 9 (b) (i)

0<x<?2

Question 9 (b) (ii)

4

Question 9 (b) (iii)

-6
Question 9 (b) (iv)
Yy
(2,4)
33456

- (6, -6)

_17-
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Question 10 (a) (i)

Let ZCAD = o
Then AACD has two angles equal to ¢ (since it is isosceles) and AABC has two angles equal

to « (since it is isosceles). Hence (since 3" angles must be equal) AABC ||| AACD
(equiangular).

Question 10 (a) (ii)
Since corresponding sides are in proportion,
AB _AC
AC AD
aty _x
X a
. _ 2
sala+y)=x
x> =d*+ay

Question 10 (a) (iii)

x> =a’+a*-2d%cos6 (using cosine rule)

s a’+ay=2a*-2a*cosb
ay =a* —2a*cosh
y=a—2acos0
=a(l-2cosB)

Question 10 (a) (iv)

2cos0 = -2
s.—2cos0 <2
s 1-2cos@<1--2=3
sy <3a

— 18-
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Question 10 (b) (i)

Volume = n'J y2 dx

2>dx

’
3
X
= n'{rzx - —}
3 rsin@

3 3.3
r . r’sin” @
=7r[r3—?—r3sm9+ }

Il
A
- =
2.
=}
>

—_

-

o

|

=

3
= ™[5~ 35in0 + sin® 6]

Question 10 (b) (ii) (1)

I

r r r 1
r ‘ 7
2 -2 __
0 sin@ .
o="
6
\
Question 10 (b) (ii) (2)
nr’ Vi1 3
New volume = T 2— 3sing + sin” —
nr ( 3 1) (5]7:#
=—|2—=+—|=|=|—
3 2 8 8/) 3
3
Volume of hemisphere = ZT;F
5
.. fraction = 8 _ i
2 6

~19—



