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2
1 Use the substitution u =In x to solve the inequality
(Inx)* —In (exz) >7,

leaving your answer in terms of e. [4]

2 Show that the expression 5x* —5x+ 2 is positive for all real values of x. Hence or otherwise,

find the set of values of k for which the equation
Ax* +(12k —8)x—k(k+2) =0

has two distinct roots. [4]

e—Zx
3 a) Differentiate In , leaving your answer in the form A+ . 3
@) [ 2+5X} 9y 4+ Cx 3]
. k 6 .
b) Giventhat |, —— dx =4 where k > 2. Find the value of k. 4
©) Ii 2+3x ]

4 The curve C has equation y=In(x-1)+2.

(1)  Sketch the graph of C, stating the exact coordinates of any point(s) of intersection with the

axes and the equation of the asymptote. [3]

(i) By using an appropriate line and the graph of C, solve the equation
In(x=1)+7=2x. [3]

(iii) Find the numerical value of the area of the region bounded by C, the x-axis, and the lines
x=15and x=4. [1]
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o/

The curve C has the equation y=k*—x* and the line L has equation y=—kx+k*, where

k is a positive constant. Curve C and line L intersect at the points A and B as shown.

(i)
(i)

(i)

(i)

Find, in terms of k, the coordinates of A and B. [3]

Find the area of the shaded region enclosed by C and L, leaving your answer
in terms of k. [4]

_ X2 +12
The curve C has the equation Y = \/— , Where x>0.
X

Use differentiation to show that the curve C has a stationary point at [2 , %j .
Determine the nature of this stationary point. [5]
Find the equation of the tangent to C at the point where x=1, giving your answer

in the form y =mx+C, where m and c are constants. [3]

The total sales, S thousand dollars, of a jewellery store is modelled by

5000

S =2500- ,
2+0.4t

where t is the time in years since the year 2010.

Sketch the graph of S against t for t >0, stating the coordinates of any point(s) of

intersection with the axes and the equation of any asymptotes. [2]
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(i) By using differentiation, find ?j—“:’when t =2. Explain what this value represents in the

context of the question. [3]
(iii) Explain what will happen to the sales in the long run. [1]
(iv) Find algebraically the value of j242500—2508(it dt, giving your answer to the nearest
+0.

integer. Explain what this value represents in the context of the question. [4]
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7 [continued]

The jewellery store is also interested in modelling its advertising costs, C thousand dollars for

each year. Attimetyearsfor t >0, it is modelled by

C=t>-12t* + (k +36)t,

where Kk is a positive constant.

(v) Find the set of values of k for which C is an increasing function of t.

[3]
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