4. The function f is defined by
f(x)=2x"-5 x>0 xeR
(a) State the range of f

On the following page there is a diagram, labelled Diagram 1, which shows a sketch of
the curve with equation y = f(x).

(b) On Diagram 1, sketch the curve with equation y = f '(x).

The curve with equation y = f(x) meets the curve with equation y=f'(x) at the
point P

Using algebra and showing your working,

(c) find the exact x coordinate of P

@
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3. (i) The variables x and y are connected by the equation

10°
y=— x>0
x

Sketch the graph of log y against log x

Show on your sketch the coordinates of the points of intersection of the graph with
the axes.

(ii)

>

log N 4

Figure 2

Figure 2 shows the linear relationship between log, N and .

Show that N = ab’ where a and b are constants to be found.
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The curve C has equation

16 k
X # =

Y T 9G3x— k) 3

where k is a positive constant not equal to 3

(a) Find jy giving your answer in simplest form in terms of £.
x

2
The point P with x coordinate 1 lies on C.
Given that the gradient of the curve at P is —12
(b) find the two possible values of &
3
Given also that k£ < 3
(c) find the equation of the normal to C at P, writing your answer in the
form ax + by + ¢ = 0, where a, b and ¢ are integers to be found.
3

(d) show, using algebraic integration that,

3

JLdF AIn10
9(3x — k)

1

where A is a constant to be found.
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f(x) = 8sinxcosx + 4cos’x — 3
(a) Write f(x) in the form
asin2x+bcos2x+c

where a, b and ¢ are integers to be found.

(b) Use the answer to part (a) to write f(x) in the form

Rsin(2x+a)+c

where R > 0 and 0<a<%

Give the exact value of R and give the value of a in radians to 3 significant figures.

(c) Hence, or otherwise,
(i) state the maximum value of f(x)

(ii) find the second smallest positive value of x at which a maximum value of f(x)
occurs. Give your answer to 3 significant figures.
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