
• 

• 

SYDNEY TECHNICAL HIGH SCHOOL 

TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION 

2005 

Mathematics Extension 2 

General lnstuctions 

• Reading time - 5 minutes 
• Working time - 3 hours 
• Write using black or blue pen 
• Board-approved calculators may be 

used 
• table of standard integrals is 

provided at the back of this paper 
• All necessary working should be 

shown every question 

Total marks - 120 

• Attempt Questions l - 8 
• All questions are of equal value 

Name:. __________ _ 

Teacher:, ____________ _ 

Question Question Q . I >o+; '~ Question Question Question '< uestwn 1 
' ' l 2 " 4 \ 5 6 7 8 



• 

• 

Question 1 ( 15 marks) 

(b) Find 

Use partial fractions to find 

(d) Find Jsin2x cos 3 x dx 

(e) the sub:stitu:tion 

Question 2 ( 15 marks) ( Start a new page ) 

Find the gradient of the curve 

atthepoint (2,-3), 

Solve I x- 21 + I x + 11 = 3 

y+ =l 

2 
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x = 6tan8 4 
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QUESTION 2 (Continued) 

(c) base of a solid is the area enclosed by the curve y = 4 

the x = 2 and the x axis. Each cross-section of solid 

a plane perpendicular to x axis is a regular hexagon 

with one side in the base of the solid. 

Find the volume of solid. 
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Min ( 2, -2) 

The sketch above shows the function y = f ( x). • 
Sketch possible graphs of the following 

j 
y=-- 2 

y= 2 

= 2 
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Question 3 (15 marks) ( Start a new page ) 

Given z = +3i 

express z in modulus argument 

n • , z rs reaL 

Evaluate 
4 \ 
-I 
1- i) 

Sketch the locus described by z + 2j = J z- 4i I 

Sketch the intersection of the locus described by 

I 
1 n n 7' < < and -- < arg(z+3) ~­

~~~--- 4- 4 

If the complex number w on the boundary of the region 

sketched in part find minimum value of J w I , 

• (e) OABC is a rectangle on the Argand diagram in which side OC 

1s the length of OA, where 0 is the origin, 

If A represents the complex nurnb<~r l + 2!, find the complex numbers 

represented Band C given the argument of the complex number 

represented by point C is negative, 

If this rectangle is rotated anti clockwise n: radians about 
3 

the complex number represented by the new position of A. 

4 

2 

2 

2 

3 

2 

2 



Question 4 (15 marks) ( Start a new page ) 

the hyperbola equation =36 

the eccentricity 

the equation of the asvmntotf:s 

(b) point secB, btanB) lies on hyperbola - -

Show that tangent to the hyperbola -, -
a-

= l 

xsece 
at the point P(asece, btanB) has equation 

a b 

(ii) If this tangent in part meets the directrix of the hyperbola 

=l 

= l corresponding to the focus at S ( ae, at point Q, 

show that L PSQ is a right angle, 

-(!-

lf = f~(l-J;)"dx n~O 

show 
n 

= 
n+2 
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Question 5 5 marks) ( Start a new page ) Marks 

The region bounded by curves y = andy =x+2 4 

is rotated about the line x = 3 . 

Use method of cylindrical shells to find the volume 

of the solid of revolution fonned. 

Solve the equation 8x 4 + l - 30x 2 + 17 x- 3 = 0 4 

given that it has a triple root 

• (c) If a ,fJ Ji are the roots of x 3 + +qx+r= 0, 2 

find the polynomial equation with roots a 2
, ,5 2

• 

(d) The acceleration of a particle moving in simple harmonic motion 

is given by x = x where x is the displacement of the particle 

from the origin and n is a constant. 

Show that the velocity v of the particle is given 2 

• = n 2 (a 2 -x2
) where a is the amplitude of the motion . 

(ii) that the speed of the particle is V m Is when it is d metres 

from the origin and . V I h . . d rs - m s w en lt !S 2 metres 
2 

its speed 

from the origin, show that : 

a) 
r 

particle's amplitude is ,J5d metres. 2 

period of the motion is 
4:rcd 

seconds. 
v 
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Quoesti~)n 6 ( 15 marks) ( Start a new page ) Marks 

Evaluate 

A 

dx 
---- usmg 
2 + cosx 

substitution I = tan} 

of mass m is fired vertically upwards with velocity V m Is 

and is subjected to air resistance equal to mkv Ne\\tons whPrP k is a constant 

and v is the velocrty of particle in metres per second as it moves 

through the 

(i) Explain the equation of motion of the particle is given 

x = - g - kv where g is acceleration due to gravity, 

(ii) Show that the maximum height reached by the particle is given by 

_ V g kV 
H ----,In(!+-) 

k k' g 

(c) Find the seven complex roots of the equation 

lf (;) is the complex root 

with smallest positive argument, the value of 

l+m+ + + 

Find cubic equation whose roots are 
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Question 7 ( 15 mmrks) ( Start a new page ) Marks 

circleD 

circle C 

) 

• 

In the diagram above, OA is a radius of a circle C centre 0, and two circles 

D E are drawn touching the line OA at A as shown, The larger circleD meets 

C again at B, and line AB meets the smaller circle E again at P. line 

OP meets circle E again at Q, and the line BQ meets the circle D again at 

• Let LOAF= 8, Explain why LPQA = {}, 

that points 0 , B , Q and A are con cyclic, 2 

that OQ bisects LBQA , 2 

Prove OQ/1 AR 2 
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7 (Continued) 

(b) 
y = lnx 

X 

-0.2t 
-0. :r 
-0. :+ ! 

II -0. 81' 
Y ""'in(x-1) 

3 4 k k'"-l 

• 
I 

ln the diagram above, the curves y = In x and y = In (x -!) are sketched 

and k -1 rectangles are constructed between x 2 and x = k + l where k 2: 2. 

Let S = In 2 + ln 3 + In 4 + ...... + Ink. 

(i) Explain whyS represents the sum ofthe areas of the k -l rectangles. • 
Use an appropriate integration method to show that 

ln(x-l) dx = klnk-k+! 4 

Hence e < k < t(k+ k?:2 3 

(note n'= n(n- X 2 X J ) 
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Question 8 (15 mm:Ks) 

(a) Find all x such 

If z is a complex 

2 
the value of arg 

1-

( Start a new page ) 

x = cos Sx and 0 < x < Jr , 

terms of(), 

Question 8 continued on next page . 
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f(x) 

2x 
is sketched above. lt curve = 

l+ 
point at (I, l) and minirnwm turning at (-1,-l). 

State the range of 
2x 

= 
l + x' 

Let be a real number not equal to l or -I and consider the sequence 

of real numbers defined by xn+l = f(xn) for n = 0,1,2, ....... . 

( a ) Given x, = g(r) and g(x) = -I 

+I 
express r 

(fJ) Hence deduce that there exists a real number r such 

elx -1 
where g(x) = . 

(o) that 

(y) 

+I 

2 g(x) _ (
2 

, 
l+(g(x))1 -g x;. 

= 

End 

ll 

terms of x,. 

x, = g(r) 
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