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(iii) Since QR is perpendicular to the y-axis, Q and R are 

symmetrical about the y-axis, ∴ q r= − . 

∴The y-coordinates of U and T are the same. 

∴UT is perpendicular to the y-axis. 
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(b) (i) When x = 1.5, f(1.5) = −0.28 < 0. 

When x = 2, f(2) = 0.08 > 0. 

∴The curves ln  and x x are continuous on the interval 

[1.5,2], ∴ 3lnx x−  is continuous and as it goes from a 

negative to a positive value it meets the x-axis at least once, 

∴there is (at least) a root between 1.5 and 2. 

(ii) 
3

( ) 1.f x
x

′ = −  

1

(1.5) 3ln1.5 1.5
1.5 1.5 1.78 (2 d.p.)

3(1.5)
1

1.5

f
x

f

−
= − = − =

′
−

 

(c) (i) 5 3P = 60. 

(ii) 5 5 5 5

2 3 4 5P P P P+ + + = 320. 

(d) (i) ∠QMT + ∠QKT = 180°. 

∴QKTM is a cyclic quad (opposite angles are 
supplementary). 

(ii) ∠KMT = ∠KQT (angles subtending the same arc are 
equal). 

(iii) ∠KQT = ∠PTN (the angle between a chord and a 
tangent is equal to any angle in the alternate segment) 

∴∠KMT = ∠PTN. 

∴KM // PT (corresponding angles on parallel lines are 
equal). 
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As 0, ( ) 0, ( )xe f x f x′> > ∴ is monotonic increasing, ∴f(x) is 

1:1, ∴It has an inverse. 
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