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General Instructions 

 Reading time − 5 minutes 

 Working time − 3 hours 

 Write using black or blue pen 

 Board-approved calculators may be 
used 

 A table of standard integrals is provided 

on the back page of this question paper 

 All necessary working should be shown 

in every question 

 

 

. 

 

Total marks − 120 

 Attempt Questions 1 − 8 

 All questions are of equal value 

 Start each question in a new writing 
booklet 

 Write your examination number on the 
front cover of each booklet to be 

handed in 

 If you do not attempt a question, 
submit a blank booklet marked with 
your examination number and “N/A” 

on the front cover 
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Total Marks – 120 

Attempt Questions 1-8  
All Questions are of equal value 

Answer each question in a SEPARATE writing booklet. Extra writing booklets are 

available. 

Question 1 (15 marks) Begin a NEW writing booklet 

a) Evaluate
12

16

4  4  sec x tan x dx

b) Find x ln x dx

c) Find
3 29 9 5 4

  
3 1

x x x
dx

x

d) i. Find constants a, b and c such that  

2

22

3 2 3

9 39 3

x x ax b c

x xx x

ii. Hence find
2

2

3 2 3
  

9 3

x x
dx

x x
. 

e) By making the substitution
2

tant , evaluate 
2

0 1

d

sin cos

End of Question 1 

Marks 

2 

2 

3 

2 

2 

4 
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Question 2 (15 Marks) Begin a NEW booklet 

a) Given A = 3 + 4i and B = 1 – i, express the following in the form x + iy

where x and y are real numbers.

i. AB

ii. 
iB

A

iii. A

b) If iw 3 , 

i. Find the exact value of w  and arg w. 

ii. Find the exact value of 5w in the form a + ib where a and b are real. 

c) 

On the Argand diagram, OA represents the complex number 1z x iy ,

2AOB and the length of OB is twice that of OA. 

i. Show that OB represents the complex number ixy 22 . 

ii. Given that AOBC is a rectangle, find the complex number represented

by OC.

iii. Find the complex number represented by BA.

d) Sketch the region on an argand diagram where

21z and 
4

)arg(0 iz  both hold. 

End of Question 2 

Marks 

1 

2 

3 

2 

2 

1 

1 

1 

2 

x

y

A

B

O
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Question 3  (15 Marks) Begin a NEW booklet 

a) 

The diagram shows the graph of the function y = f(x) which has asymptotes, 

vertically at x = 0 and horizontally at y = 1 for  x 0   and at  y = 0   for  x 0 . 

Draw separate sketches of the following showing any critical features. 

i. 
f (x)

y
1

ii. 
 2

y f (x)

iii. f '(x)y

Question 3 continues 

Marks 

2 

2 

2 

x

y

1

3–1–2
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Question 3 continued 

b) 

The point A 
a

c
ca , , where 1a lies on the hyperbola 2

cxy . The normal 

through A meets the other branch of the curve at B. 

i. Show that the equation of the normal through A is

42 (1 a )
a

c
xay

ii. Hence if B has coordinates
b

c
cb , , show that 

3

1

a
b . 

iii. If this hyperbola is rotated clockwise through 45°, show that the equation
becomes

222 2cyx . 

End of Question 3 

x

y

Marks 

2 

3 

4 

A

B
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Question 4  (15 Marks) Begin a NEW booklet 

a) A solid shape has as its base an ellipse in the XY  plane as shown below.

Sections taken perpendicular to the X-axis are equilateral triangles. The
major and minor axes of the ellipse are 4 metres and 2 metres

respectively.

i. Write down the equation of the ellipse.

ii. Show that the area of the cross-section at x = k is given by

2(4
4

3
kA ) 

iii. By using the technique of slicing, find the volume of the solid.

b) The region enclosed by the curve 25 xxy , the x axis and the lines x = 1

and x = 3 is rotated about the y axis. By using the method of cylindrical shells,
find the volume of the solid so produced.

Question 4 continues 

Marks 

1 

2 

2 

4 

y

x2

1

–2

–1
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Question 4 continued 

c) The roots of the equation 093 23
xx  are ,  and . 

i. Determine the polynomial equation with roots 22 ,  and 2 . 

ii. Find the value of 222  and hence evaluate 333 . 

d) )( xP x , show that the  

(x)P ' x

Given that the polynomial has a double root at 

polynomial  will have a single root at .

End of Question 4 

Marks 

1 

3 

2 
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Question 5  (15 Marks) Begin a NEW booklet 

a) 

The gravitational force between two objects of masses m and M placed at a distance 
r metres apart is proportional to their masses and inversely proportional to the square of 

their distance apart, ie 0,
2

k
r

mM
kF . 

A satellite is to be placed in orbit so that it will rotate about the earth once every 36 
hours. 

i. Show that
2

2

r

mgR
F

Taking 
2/8.9 smg and the earth’s radius kmR 6400 , find: 

ii. The height of the satellite from the earth’s surface

iii. The linear velocity of the satellite.

b) By taking logarithms of both sides and then  differentiating implicitly, verify the

rule for differentiating the quotient y  is given by

2

v x u ' x u x v ' xdy

dx v x

Question 5 continues 

Marks 

2 

3 

1 

2 

satellite 

r

R
Earth 

u(x)

v(x)
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Question 5 continued 

c) i. Show that the recurrence (reduction) formula for 

n
nI tan xdx is 2

1tan
1

1
n

n
n Ix

n
I . 

ii. Hence evaluate
4 3

0

 tan x dx

End of Question 5 

Marks 

4 

3 
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Question 6  (15 Marks) Begin a NEW booklet 

a) A solid of unit mass is dropped under gravity from rest at a height of H metres.

Air resistance is proportional to the speed (V) of the mass.
(acceleration under gravity = g )

i. Write the equation for the acceleration of the mass. (Use k as the constant
of proportionality)

ii. Show that the velocity (V) of the solid after t seconds is given by

kte
k

g
V 1

iii. By using the fact that xV
dx

d
2

2

1
, show that 

g

kV

kVg

g

k

g
x ln

2
. 

b) Given z = cos  + isin , and using De Moivres’ Theorem

i. Find an expression for cos 4  in terms of powers of cos .
Hint: you may use the expansion:

4322344 464)( babbabaaba . 

ii. Determine the roots of the equation 14z . 

iii. Using the fact that n
z

z
n

n cos2
1

, find an expression for 4cos

in terms of cos n .

End of Question 6 

Marks 

1 

3 

4 

3 

2 

2 

( )
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Begin a NEW booklet Question 7  (15 Marks)  

a) i. Prove that coscos2 cos (k+1)kcos (k-1)

ii. Hence, using mathematical induction, prove that if n is a positive integer

then

cos22

1coscoscos1
1cos.............2coscos1

nn
n

b) A mass of 20kg hangs from the end of a rope and is hauled up vertically from rest

by winding up the rope. The pulling force on the rope starts at 250N and decreases

uniformly at a rate of 10N for every metre wound up.

Find the velocity of the mass when 10 metres have been wound up.

(Neglect the weight of the rope and take g = 10ms 
-2 

)

c) When a polynomial P(x) is divided by (x – 1) the remainder is 3 and when divided
by (x – 2) the remainder is 5. Find the remainder when the polynomial is divided
by (x – 1)(x – 2).

d) How many different words can be formed from the letters A, A, B, C, D, E, E if the
word must contain:

i. All seven  letters (1 mark)

ii. Exactly four letters

End of Question 7 

Marks 

1 

4 

3 

3 

1 

3 

(        )
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Question 8  (15 Marks)  Begin a NEW booklet 

 
a)  

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 In the diagram PCQ is a straight line joining the centres of the circles P and Q. 
 AB and DC are common tangents. 
 

i. Explain why PADC and CDBQ are cyclic quadrilaterals. 
 

 ii. Show that ADC  BQC. 

 

 iii. Show that PD  CB. 
 
        
b) Given  2 cos A sin B = sin (A + B) – sin (A – B) 
 

 If  P = 1 + 2 cos   + 2 cos 2  + 2cos 3   
 

 i. Prove that 
2

7
sin

2
sinP . 

 

 ii. Hence show that if 
7

2
 then 

 
    03cos22cos2cos21P  

  

 iii. By writing P in terms of cos  , prove that 
7

2
cos  is a root of the   

 Polynomial equation  

 

    01448 23 xxx     

 
 

End of Examination 

Marks 

 
 

 
 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
2 
 

2 
 

2 
 
 
 
 
 

 
 

3 

 
 

2 
 
 

 

 
4 

A

B

C

D

P Q
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Question 1	 Trial HSC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

a) . 

1 12 	 [sec 4x1E 
4x	 4x 

dx 
sec	 .tan	 =

Use standard 

it 1 
sec —

1 integral sheet 
T(	 4	 rc 

-1-
1 [	 TC — 

:=— sec— 
4	 3	 4 

4 1 

2-5 

4 
b)

fxln x dx = 1 x 2 lnx—flx2.1dx
1 

2	 2	 x 

= i x
2 

lnx—lixdx 
2	 2 

1	 , 
= 1 x

2 
ln x — — x` + c 

2	 4
1 

c) 3 -1- 9x 2 + 5x + 4
3x 2	 +

3 2 By division 
dx-=4 

---	 x +-1
Ix + 1+

3x -F 1

) 
dx 	  

-= x3
+ x2 +x+ln(3x+1)+c 1 

d)
i.  3x2 — 2x — 3	 ax + b	 c 

V 2 + 9Xx — 3)	 x 2 + 9	 x — 3 

3x 2 — 2x — 3 = (ax + b)(x — 3) + c(x2 + 9) 
x = 3 --> 18 = 18c

1 

.*. c = 1 
x = 0 —> —3 = —3b + 9 

: . b = 4 
x = 1 --> —2 = (a + 4)(-2) + 10

Any fair 
method 

= —2a + 2 
... a = 2 

:. a = 2, b = 4, c = 1 1 

ii.
1 

3x2 — 2x — 3 2x + 4	 1
dx . , cbc = 

s 

(x 2 + 9Xx — 3)
+	

) 

x2 + 9	 x — 3 

2x	 4	 1 
— ( dx

1 +	 + .1 
x2 4- 9	 x 2 + 9	 x — 3)

\	 4 
= ln(x2 + 9)+ — tan -` —x + ln (x — 3) + c 

3	 3

1

1 Fully 
simplified 

= 14x 2 + 9Xx — 3) +	 tan -1	 + c 
3	 3 not needed



Question 1 Trial HSC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

e) ir 
f 
i 0 

ci

dB 0 
..  if t .= tan — 

2 

dt	 1	 2 0

I 

i

i

t 

1 + sin 0 + cos 0 

2
dt

— = — sec — 
dO	 2	 2 

= 1 (1 + tan 2 / 
2	 2 

= —
1

(1 + t 2 ) 
2 

dO	 2 

dt	 1+ t2 
2 dt 

dO =
1 + t2 

7C 
0 = — , t = 1 

2 
0 = 0 , t = 0 

1 + t r 1	 2 dt 
0

+
2t 1- t 2 -10 1+1 2 + 2t + 1-t2 

f 1	 2 dt 
1+1 2

+-
1+12

i 0 2 + 2t 

-=- [1n (1 + t)]„' 

= In 2 — In 1 
= In 2

/15



Question 2	 Trial FISC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

a) i. AB = (3 + 441 — i) 
=3-3i+4i+4 1 

= 7 + i 

„	 A	 3 + 41

1 

H. — = „ 
iB	 ik.1 — ij 

3 + 4i	 1 — i x 
1 + i	 1— i 
3-3i+4i+4 

2 
7 + i	 7	 1 ,	 =	 + — i 1 — 

2	 22 

iii. Let4.74 = a + ib	 (a and b real) 
...A = a2 — b2 + 2abi 1 

... a2	 , 2 = o	 3	 , 2ab = 4 
ab=i2 	  

2 
a 

2	 4
= 3 Any fair method ...	 a —

a 
a 4 — 3a 2 — 4=0 

(a 2 — 4)(a 2 + 1) = 0 

... a = ± 2 only real solution 1 

... b = + 1
...-FA=±(2+i) 1



Question 2	 Trial 11SC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

b) i. lwl = V3 +1 = 2 1 

w = 2
1	 i -,5	

i
' 

--

If Arg

k. 2	 2 i 

w = 0 cos 0 = 
Ars	 1 

0 = — , sin	 - - 
2	 2 

-6-
rt-

:. Arg w = - — 1 6 

ii. w =15 - i = 2[cos(- 

32... ws =	 [cos

ic ) + • •	 (	 11 

51 i 511 (-	 + sin (- 
6	 6 1 

-15	 1= 32	 ' (	
2 - 2  1 

= -16 J -16i 1 
c) i. OB = i0A x 2 

= i (x + ly) x 2 
= -2y + 2ix 

ii. OC = OB + OA

1 

= (-2y + 2ix) + (x + iy) 
= (x - 2y) + (2x + y)i 1 

iii. BA = BO + OA 
= -0B + OA 
= - (-2y + 2ix) + (x + iy) 0 if signs 
= (x + 2y) + (y - 2x) i 1 incorrect



A

0

2
1 for region 
inside circle 

1 for between 
lines 

II	 1

X 

—1

/15



Question 3	 Trial HSC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

)

<-

1 
i•

2 

2 

2

2 marks each, 
deduct a mark 
for a major 
feature missing 
or incorrect, e.g. 
asymptotes not 
correct in (i) 

y =
f (x) 

ii. y = [[ (x)] 2

i 

i 
, 
,

v 
A

3
x 

Y 

iii. y = f' (x)

1

3 

-	 -



Question 3	 Trial HSC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

b) c 2 
i. y = — 

x 

c 
y	 c 2

x cLy
	 1 

= --	 , at 
dx	 x

= ca	 = -	 2 
dx	 a 

...Gradient of normal = a2 1 

...Equation of normal is 	 y -	 = a 2 (x - ca) 
a

= a 2 x - ca 3 

y = a 2
X +	 — ca 3 

a 

y = a 2
X + —C (I. — a 4 ) 

a
1 

c2 
ii. Solving y = — with equation in (i) 

x
2	 c i 2 

= a x + —	 - a4) 
x	 a

-- — - —1- --  
(1 - aqc - c2 2y2—	 	  ... a	 -E—=c 

a
c 2 

Product of roots = - 1 
a 

The roots are x = cb and x = ca 

c2 
:. c 2 ab = ---T 

a
1 

a3

1 

iii. Asymptotes become y = -±x

Original Vertices 
Y (± c,± c)

 1 Any logical 
reasoning 

---
Distance from 0 

- -	 is 15 c
1 

2b :. New vertices 
x = (± .5, 0) 

2a —> :. a = -5 c 1 
-.<—

As it is rectangular 
b = 5 c 

X 
2	 y 2

1 ...	 —	 = 2c 2	 2c 2 

..  . x 2 —	 2 
y = 2c2

1



Question 4	 Trial HSC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

a) i. a --- 2 , b = 1 

... Equation is —
x2 

+ y
2 

= 1 1 4 

ii. At x = k,	 y
2 

= 1 - -
k 2 

4 
... y = ± .14 — k2 

4 

.'.Length of side of triangle = V4 — k 2 1 

1	 i 
... Area =	 114 — k 2 . V4 — k 2	 sin 60° 

2 

— 1 
f	 \	 -sl 

k 2 0 —	 )• 
2	 2 

= 
,sh i

k2)
1 Vt — 

4 

iii. Let slice thickness = ok 

v. 

...Volume of slice 5v

j t
k 2 ) . ök -	 0 - 

4 

.N5 2
	 (4	 k 2 )dk 1 ...V= .1- 
-2	 4

2 

k3 1 = 15 [4k -
_2 4 L	 3 J 

- 1L-. [(8 -  
3
) -8 - (- 8 ± —811 

4 L	 3)] 

32 
43 
8,\/-j-

3 Volume = units 1 3



Question 4 Trial HSC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

b)

y y	 A 

n 

,

,, 

,	
,

Let thickness 
be Sk 

... Volume 

At x = k 

y = 5k — k2 

of shell 

of shell 

— 6)2 ) y 

c5k 2 ) y
1 

1 

1

Can use formula 

As

..x il	 :3 
t

517 = 71- (k2 — (Ic 

= re (2kb7c- – 

bk —> 0

3 

V=f 2.g. k. y dk 1 

= 271-f: k (5k — k2)dk 

3 5 --- 

Volume

— 27r
[ 3 

= 2.7r [ ( 45 

= 
1407r

le - k
4
4

1 

– — 81 )	 ( 5	 11 
43	 4 

3 
units 1 3



Question 4	 Trial HSC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

c) i. x = x2 
... x = -, Any method 

.-.X47-3X+9=0 

X(V7 -3) = -9 

41:1( -3 = -
-9 

X 

47 -9 
=-5-i, +3 

81	 54 
X = 

X2 
--

X
+9 

X3 = 81-54X + 9X2 

Required equation is 

x3 -9x2 +54x-81= 0
1 

ii.	 from equation in (i) sum of roots is given by 

2	 2	 2	 =1)
9 a + p + x = — =

1 Any method a 
Now, in original equation 

a 3 - 3a 2 +9 = 0 

13 3 - 3fi 2 + 9 = 0 as x = a, 16, x are roots 

Z
3
 - 3%

2 + 9 = 0 

Adding, 
a3 + 03 + .x 3	 3 (a2 +02 +x2) +27= 0 

oc 3 + [33 + X, 3 -3(9)+ 27 = 0

i 

... a3 + p3 + x3 = o 1 

d) Let P(x) = (x - a)2 Q(x) 
... P` (x)= 2 (x - a) Q(x) +(x - a) 2 Q' (x) 1 

= (x - a) [2 Q (x) + (x - a) Q' (x)} 

:. P r (x) has a single root at x = a

1 

/15



Question 5	 I Trial HSC Examination - Mathematics Extension 2 I 2010 

6-1{4 
Ro4o.4c.	 aos-t-k, /2-mend 3G 

345).r 1400 

G.c.0 
1.a.-43k	 tars. 

?sr" G	 'X to-5


T • 

r 7- 

o-4 ew-+LA tu--t-co-ce , =	 tirt.3


*IA

z R2-roca 

1'7 = VrAl

	

_	 	  

01.43 F 
Of- ecu.-4-.6.• 

F	 r-Cri-T
z 

soriet.n.A..72- = Vret 9 -

Mark. . 

, 

r
LA.T2- 

'; q.% (t•E'r x toc11- 
_ 

(14.sr
7.3 

= 1.7LEO	 1.1142.>:10 

r	 55 ez -r-tot2	 SS5k51455s. 

L S- cer.-2.. 111	 Seg et 1 krn	 I enal-le.. 

c81,d n Lit tAritA Li.PFCA.0 y 

49 LAS-Vele	 6"V61- G4co Lig 4.-s-.1 kilns L	 I rew-f-V.. 
• OLVOD -itc-k needs *I, be 4,ct i-E-S-tk.41.-...s ckloove podiA4 

4./	 rk-n„1-
4-S4 14't	 io -V	 t 

R.1 INNIS



b) u(x) 
Let y = —, \ 

vkx ) 

:An y = ln [44] — In [v(x)} 

1	 dy	 u' (x)	 v' (x) 
_._. 1 
y	 dx	 u (x)	 v (x) 

v (x)	 dy	 (x)	 v' (x) = u` . 

u (x)	 dx	 u (x)	 v (x) 

dyu' (x) 	 v' (x) . u (x) , 

dx	 v (x)	 [v (x)] 2 

. dy	 v (x) . u' (x) — u (x) .v' (x) = 1 
[v (4] 2 

c) i.	 In = f tan i' x dx 

= f tan 2 x . tan n-2 x clx 1 

= f (sec 2 X — 1) tan n-2 x dx 1 

= f sec 2 x tan n - 2	 CIX — f tan 11- 2 X dX 

=	
1

tan n	 1 2

g

1 — In _ —	 X 

n —1

I	 4	 1-1, 1 ii. f: tan 3 x dx =[ —	 2 tan	 xj	 — i	 tan x dx 1  
2	 0	 0 

1	
g . 

= — [1 — 0} + [hi (Cos x)] g 
2 .	 1 

_ 1 + [In ( 1	 ) hid 

2 

= 1
	 1 
+ ln 1 — 

2	 -,f

/15



Question 6	 Trial HSC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

a) i. X = g — kv 

ii. X = —
dv 

= g — kv 
dt 

dt	 1 =

1 

1 

1  

_ 
dv	 g — kv 

1 
t=--In(g — kv)-Fc 

k 
When t = 0, v = 0 

1 
:. c = — In g 

k 
1	 1	 t 

:. t = 
k
— In g — — In (g — kv) 
 k 

kt 	 g =ln(-
— kv)g 

	 ek' :=- 	g  
_

1 

ge kt — kvela = g 

ge kt	 g = kvekt 

g (e k' — 1). kvekt 

... v = 'I ( — e -11 
k



Question 6	 Trial HSC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

a) iii.	 i.,__.	 d	 11
) 

dv 

dr 

v2) 
dx 

_ d 

dv
dv

2 

( 1 v2 ) . 
, 2,	 ) 

= v —dx 

dv 
... v — = g — kv 

dx 
dv	 g — kv

1 

dx	 v 
dx	 v 

dv	 g — kv 

dx	 1 v 1 , _ v —
 g 
k

g 

+	 k

1 

dv	 k g_ v 

+ —1

k 

g _ 
k

g_ v 

_

g_v 
k 

k 

1 

— 
... x =	 [ — v — `g In LI — v)1+ c 

k	 k	 k 
When x = 0, v = 0 

1	 g	 g 
:. c = — • — ln — 

k	 k	 k

1 

: . x = I [ g ln g — v — g hi ( g — vji 
ITk	 k	 k	 k 

, 1,1 in

g 

k k g k_ v
_ v 

= g [14

n. k 

g

i 

1

_ 

kij 
x

k 2 L	 g—kv)
1



Question 6	 Trial 11SC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

b) _ i. z 4 — cos 40 + isin 40
also by expansion 

= c 4 + 4ic 3 s — 6c 2 s 2 — 4ics 3 + s' 1 

Where c = cos 0 and s = sin 0 
= e 4 + s4 – 6c 2 s 2 + 4i (c 3 s — cs3) 

Equating real parts 
cos 40 = cos 4 0 + sin 4 0 — 6cos 2 0 sin 2 0 1 

= cos 4 0+ (1 — COS 2 0)2 

— 6 cos 2 0 (1 — cos 2 0) 

' COS 4 0 + 1 — 2 COS 2 0 + COS 4 0 
— 6 cos 2 0 + 6 cos 4 0 

= 8 cos 4 0 — 8 cos 2 0 + 1 

ii. cos 40 = —1	 (Equating real parts) 
... 40 =7r, — IT , 37r, — 37r 

Ir	 7r	 37c	 3r 0

1 

1 

,_,__,_, 
4	 4	 4	 4 
	 	 73-	 7r)	 .	 37r 	 .	 (	 37r) 

	  	 iT 1Z.c ts-are	 — 
( 

c	 cis	 , ClS	 , CU
1 

4	 4 —4	 —4 - 

iii. z + 1 = 2 cos 0 
z

1	 4 

(z + - -)	 =16 cos 4 0 
z 

LHS = z 4 + 4z 3 . 1-+ 6z 2 . j-- + 4z. 1 + —
1 

z	 il-	 Z3	 Z4 

1 = Z 4 + —
1 

+ 4 (Z 2 +	 j-1- 6 
4	 2 Z	 Z

1  

:.16cos 4 0 = 2cos 40 + 8cos 20 + 6 
4 

:. cos	 0 = —
1 

cos 40 + —
1 

cos 20 + —
3 1 

8	 2	 8

/15



Question 7	 Trial HSC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

a) i.	 cos [(k — 1) 0]-2 cos 0 cos /09 
= cos k0 cos 0 +sin k0 sin 0 — 2 cos 0 cos kO 

= — (cos kb' cos 0 — sin k0 sin 6) 

= — cos (k + 0) 

= — cos Pc + 1) 0] 

ii. When n = 1

1 

1 — cos 0 — cos 0 + cos 0 
LHS = 1 RHS =

1 

2 — 2 cos 0 

= 
2 — 2 cos 0

1. LHS = 
2 — 2 cos 0 

...True for n = 1 
Assume true for n = k 
i.e.

i	 1 — cos 0 — cos k0 + cos Kk — 1) 0] 
1	 0	 	 	 Kk	 0j + cos	 +	 + cos	 —1)	 =

2 — 2 cos 0 

When n = kd- 1 
1 + cos 0 + 	 cos [(k —1) 0]+ cos k0 

= 
1 — cos 0 — cos k0 + cos [(k —1)0]	

k0 1 -	 + cos 
2 — 2 cos 0 

= 1— cosO —cos kV + cos Kk — 1) IA+ 2 cos k0— 2 cos 0 cos kO 

2 — 2 cos 0 

, 1 — cos 0 + cos k0 — cos [(k + 1) 0] 

2 — 2 cos 0 

= 1 — cosO —cos [(k + 1)0] + cos Rk +1)-r 1)0] 1 

2 — 2 cos 0 
If true for n = 1 then true for n = 1 + 1 = 2 etc 1 
.'. By induction true for all n positive integers. 	 .



Question 7	 Trial HSC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

b) Let Pulling force = F and distance pulled up be x metres. 
dF

= —10

i 

1 

— 
dx 
F=-10x+c 

When x = 0, F =250 
:.F = 250 — 10x 

At the mass 
20 1 = F —20g 

= 250 — 10x — 200 
= 50 — 10x 

..	 5	 x 
77 

d ( 1	 2)	

2	 2 

5	 x 
-— v 
dx 2	

= — — — 

1	 2	 5x	 x2 
— V =---+c 
2	 24 

When x = 0, v = 0, :.c = 0 

1	 2	 5x	 x2  
--V—= ---- — 

2	 4 —2

1 

v 2 
= 5x — —

x2 

2 
When x = 10, v2 = 0 
... The mass is stationary. 

c) When dividing by (x — 1)(x — 2) the remainder is in the form ax + b. 
P(x) = (x — 1)(x — 2) Q(x) + ax + b 
P(1) = a + b = 3 
P(2) = 2a+ b = 5

...a = 2, b = 1 
...Remainder is 2x + 1

1 
1 

1

C.4:0
Pc A Z.	 E	 ret	 A.-AA	 E 

'1 • LAALL4.A.3 0.LL1 LZA-ki - 

r.i.A.12441.1kr-=	
' 

14) 1...L.c.v-A...% 4 12--4es4 

°W--	
SC	 Lk I . -1a0 

a.) a A's	 tV	 x 

e	 3i. 

aA'siaC'a 

QE 1. , hoik	 C.01 

k	 ."4	 x	 E 

-ro4c.i3 vt...ual.04:6Ar	 2-1C)

lAAIDA., 40rEet4 

0"0.9.1.1-12.1" • 

1WD:1CA OfTed 
aregul-Wr 



Question 8	 Trial HSC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

a)

Similar

2 

Alig P
C Q 

is perpendicular 
at point of contact) 

supplementary) 

i. LPAD 

: . PADC

= ZDCP = 900	 (Radius 
to tangent 

is cyclic (Opposite angles 
for CDBQ 

ii. Let Z ADC = 0 
: . L BQC = 0 (Ext. angle of cyclic quadrilateral) 
DA = DC (Equal Tangents) 

... A ADC is isosceles 

... ZDAC = ZDCA = (90 — 61° 
2 

BQ — CQ (Equal radii) 
... ABQC is isosceles 

... ZBCQ = LCBQ = (90 — 9° 
2 

... A ADC III ABQC	 (AAA) 

iii. From above 
LAPC = 180 — 0 (opposite L of PADC) 

LPDC = (90 — —19 )* (PD bisects ZAPC) 
2 

= LBCQ (from (ii)) 

: . PD II CB (corresponding L equal)

2

Atikui corre ct 
...) 

Pr()Qk



Question 8	 Trial HSC Examination - Mathematics Extension 2 2010 
Part Solution Marks Comment 

b) 0 
i.	 P sin — 

2
0 

= (1 + 2 cos 0 + 2 cos 20 + 2 cos 30) sin — 
2 

0	 0 
= sin —	

0 
+ 2 cos 0 sin — + 2 cos 20 sin — 

2	 2	 2 1 
0 

+ 2 cos 30 sin — 
2 

0 
2	 2	 2

1 
+ sin L

0 
2 

= sin —
70 1 
2 

ii. From (i)
0 70 

P	 = sin —	 sin — 
	 2	 2	  

n	 2;r	  
When	 = 09 — 

7 
n 

P sin — = sin n 1 
7

= 0 
n 

As sin — ^ 0 then P = 0 
7 

i.e. 1+ 2 cos 0 + 2 cos 20 + 2 cos 30 = 0 

iii. P = 1 + 2 cos 0+ 2( 2cos 2 0 —1) 
+ 2(4 cos 3 0 —3 cos 0)

1 

I 
= 8 cos 3 0 + 4 cos 2 0 —4 cos 0 — 1 1 

P = 8x 3 + 4x 2 — 4x —1 when x = cos 0 1 

From (ii) 

P ------ 0 when 0 = —271- 
7 

.*.x = cos —
2n 

is a solution. 1 
7
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