The figure above shows the design of a theatre stage which is the shape of a semicircle
attached to rectangle. The diameter of the semicircle is 2x mand is attached to one side
of the rectangle also measuring 2x m. The other side of the rectangle is y m.

The perimeter of the stage is 60 m.

a) Show that the total atea of the stage, A m>, is given by

A=a\,x—bx2—%7rx2. Shakee @,

b) Determine by differentiation an exact value of x for which A is stationary.
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¢) Show that the value of x found in part (b) gives the o~ o value for A.
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d) Show clearly that the maximum area of the stage is
T+

@ .*[ The curve C has equation
| y o 2.1'—‘3

a) Describe geometrically a single transformation that maps the graph of y=2"

! onto the graph of C.
different transformation that can also map the graph of

b) Describe geometrically a
y=2% onto the graph of C,
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@ _! f(X)=\/;,xeR,x20.

| The graph of f (x) is translated by 3 units in the negative x direction, followed by a
i reflection in the Y axis, forming the graph of g(x).

i a) Find the equation of g(x).
b) Sketch the graph of g (x).

The sketch must include the coordinates of all the points where fhe curve meets
the coordinate axes.
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@ - In the convergent expansion of

(1+-§—nx)n, neR, ng N, n0,

the coefficients of x> and x° are non zero and equal.
a) Determine the possible values of 7.

b) State with justification which value, values or indeed if any of the values of n
produces a valid expansion for x=1.
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O JiJ.Zcos2):~“~sin%2‘5+6sin~2—3ia'x
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Gl o O f(e)= Pziaj,—1<x<1.

The value of the constant « is such so that the coefficient of x* in the convergent

binomial expansion of f(x) is e

Find the value of .
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f(x)=x2+6x+10, xeR.

a) Express f{x) in the form f(x}=(x+a)’+b, where a and b are integers.
b) Describe geometrically the transformation which map the graph of x* onto

the graph of f(x).

The figure below shows a pentagon ABCDE whose measurements, in cm , are given in
terms of x and y.
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| a) If the perimeter of the pentagon is 120 cm, show clearly that its area, A cmz, is
i given by

A= g x-b 2% Sheke. q,o
b) Find, by differentiation, the value of x for which A is stationary,

¢) Calculate the maximum value for A, fully justifying the fact that it is indeed the
| maximum value of A,

!

! j sin 2xcos2x dx
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