
Solution to Maths Extension 2 HSC 2003 (written by 
Terry Lee) 
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QUESTION 2 
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c) i) On the annulus let (x, y), x < 2, be a point of the curve, 
so, the outer radius of the annulus is 3 − x. As half of 
the line segment  is 2 − x, the inner radius is 
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Alternatively, 
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Alternatively, 
Let 1 2and x x be the two solutions of ( 1)(3 )x x y− − = , 
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ii) The volume of the solid: 
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QUESTION 4 

a) i) Noting and 0d d
dt dt
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∴The two components of the force are  
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b) i)
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QUESTION 7 
a)  Consider a strip of thickness δx, height y, that cuts the 

curve at the point (x,y). As this strip is rotated about the 
y-axis, it becomes a hollow cylinder of volume 
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b) 
 i)  ∠P is common 

 ∠PSB = ∠SAP (angle in alternate segment) 
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iii) In ΔDSP and ΔDTP, 
 ST = TP (proven) 
 DP is common 
 ∠SPD = ∠TPD (DP is bisector of ∠P) 
∴ΔDSP ≡ ΔDTP (SAS) 
∴∠DSP = ∠DTP = 90° (corresponding angles)| 
∴TD passes through the centre (the radius is 
perpendicular to the tangent at the point of contact) 
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a)  
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 iii) Since 0 1 and I I are integers (given) and all 
“coefficients” of 1 2 and n nI I− − are integers it follows 
that nI  is an integer. 
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iv) For , and 0 cos 1,
2 2 4 4

so, clearly 0

Also, 
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 v) In part (iv) we have proven that 
2 1

2 !

np p
q n

⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟

⎝ ⎠⎝ ⎠
 is a 

decimal between 0 and 1, in part (iii) we have proven 

that it is an integer. That’s impossible,∴ p
q

π ≠ . 

*Note: The question gave 1 4=I q and told us not to prove 
it. In fact, 
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