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1 Do not use a calculator in answering this question.

Given the equation 3log, 5—

=5, use an appropriate substitution to find the exact

X

values of x. [4]

2  Find the range of values of m for which the straight line 2x+ y =—1 intersects the curve
y =x* —mx +8 at two distinct points. Hence, state the values of m for which the straight

line 2x+y =—1 is tangent to the curve y = x> —mx+8. [5]

3 The diagram shows the outline of a garden which is formed by removing the smaller
semicircle with diameter BC from a bigger semicircle with diameter AD. The length of
AB = CD = x m and the length of AD =y m. The total area of the garden is 14n m?2.

(i)  Show that xy—x? =28. [2]

(if)  Given that the perimeter of the garden is 10z m, show that y =10+ x—zx. [1]
T

(iii)  Using (i) and (ii), find the values of x and y. [3]

4 Differentiate each of the following expressions with respect to x, simplifying your

answers.
0 (foﬂ [3]
(ii) e27 4 J4_3x [3]
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5 Acurve C has equation y=-3+ Zi
—X

(i)  Sketch the graph of C, indicating clearly the equations of any asymptotes and axial
intercept(s). [3]

(i) Find the equation of the tangent to C at the point where x =2++/6, giving your
answer inthe form y = mx+ ¢, where m and c are exact constants to be determined.

[3]

(iii) Another curve D, has equation y = In(ax + b) , Where a and b are non-zero constants.

Given that curves C and D have a common asymptote, and curve D cuts the x-axis

atx = % , determine the values of a and b. [3]

6  Adurian retailer wants to predict the daily profit from the sales of durian that he can make

over a year. As durian is a seasonal fruit, its profit is modelled by
P=2(t-5)" +(5-2t) —15t* +470t 925, for2<t<12,
where P, in dollars, is the profit at time t months.
(i) FindPwhent=2. [1]
(i) Sketch the graph of P against t, for 2 <t <12, stating the coordinates of the turning

points correct to 3 decimal places. [2]

(iii)  Given that the retailer will open for business only on months whereby he is able to
achieve a predicted daily profit of at least $500, find the set of values of t where he

will open for business. [2]
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