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7x—-9
4x+1
(@) Provethat f(x) isincreasing.

1. Define f(x)=

for all x>_—1.
4

(b) Find 1ilpof(x) : (4 marks)

2. Define h(x)=x*6"* forall real number of x. Someone claims that all the roots of the
equation h'(x) =0 are rational numbers. Do you agree? Explain your answer. (4 marks)
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3. (@ Expand e inascending powers of X as farasthe termin x°.

(b) Let n be a positive integer and a be a constant. If the coefficients of x and x> in the
expansion of e (1+ax)" are —14 and 96 respectively, find aand n. (7 marks)
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4. Consider the curve C:y=(x—6)v2x+4 wherex>-2.
(@ Find gy :
dx
(b) C cuts the x-axis and y-axis at point A and point B respectively. Find the coordinates of

A and B respectively. Hence, find the equations of the tangents to curve C at point A and
point B respectively.

(c) Someone claims that curve C has one and only one local maximum. Do you agree?
Explain your answer. (10 marks)
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5. The number of people (N) in a town who have suffered from influenza is given by
4000
N = kt
5+ae
where t (> 0) is the number of days after an outbreak and a and k are constants.

(@) Express In (%—5} as a linear function of t. (1 mark)

(b) It is given that the graph of the linear function obtained in (a) has a slope —0.4 and it
passes through (0, In45).
(i) Find aand k.

(if) Find the number of people suffered from influenza initially.

(iii) Estimate the total number of people who suffered from influenza in this outbreak.
: . dN
iv) Find —.

(iv) m

(v) Describe how N varies during the first 10 days after the outbreak. Explain your

answer.
(9 marks)
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--- End of paper ---
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