8. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(1) Solve, for 0 <8< m
3 cosec = 8cosl

giving your answers, in radians, to 3 significant figures.

®
(i1) Solve, for 0 < x < 180°
tan2x — tan70° 3

1+ tan2xtan70° 8

giving your answers, in degrees, to one decimal place.

@

7: A continuous curve has equation
¥l . T
y=e  sin3x nggg

The curve has a stationary point at the point P.

(a) Show, using calculus, that the x coordinate of P is a solution of the equation

1 3
X = —arctan| —
3 2x

4

Using the iteration formula
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(b) find the value of
® x,
(i) x,
giving your answers to 4 decimal places.
3)

(c) Using a suitable interval and a suitable function which should be stated, show that
the x coordinate of P is 0.430 correct to 3 decimal places.

(2)

w3t ¥V SIHLNIZLISM 1ON Od

VIYY SIHLNIFLIIMIONOG

HHLNI LM ION O



>

log,, v1

! (0, 1.5)

(-4.8,0) 0 x

Figure 1
The line / in Figure 1 shows a linear relationship between log,, ¥ and x.
The line passes through the points (0, 1.5) and (—4.8, 0) as shown.

(a) Write down an equation for /.

(b) Hence, or otherwise, express y in the form kb*, giving the values of the constants &
and b to 3 significant figures.

Va

y =1(x)

v

Figure 1

Figure 1 shows a sketch of part of the curve with equation y = f(x) where

2x° -4 1
f(x)z%——2 xeR x#0
[§] X
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(a) Show that f(x) =0 has aroot a in the interval [1, 2]

2)
(b) Show that the equation f(x) =0 can be written in the form
/ex + 4x°
X = o
2x+3
(2
Using the iteration formula
Xp + 4 2
v = ity =
" 2x +3
find, to 4 decimal places,
(¢) (i) the value of x,
(i1) the value of a
3)
K“
y=1)
P
0 x
Figure 1
Figure 1 shows a sketch of the graph with equation y = f(x) where
f(x)=2|x—5|+10
The point P, shown in Figure 1, is the vertex of the graph.
(a) State the coordinates of P
(2)
(b) Use algebra to solve
2|lx 5[+ 10 > 6x
(Solutions relying on calculator technology are not acceptable.)
(2)

(c) Find the point to which P is mapped, when the graph with equation y = f(x) is
transformed to the graph with equation y = 3f(x — 2)
2
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P

Figure 2

Figure 2 shows a sketch of the graph y = f(x), where
f(x)=3|x-2|-10
The vertex of the graph is at point P, shown in Figure 2.

(a) Find the coordinates of P
(b) Find ff(0)

(c) Solve the inequality
3x-2[-10< 5x+ 10

(d) Solve the equation

f(|x[)=0

2

2

(2)
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5. The functions f and g are defined by

f(x) =2+ 5nx x>0

6x —2 1
x> —
2x +1 3

glx) =
(a) Find £'(22)
(b) Use differentiation to prove that g is an increasing function.
(c) Find g

(d) Find the range of fg

3. The share price, £, of a company is being monitored.

A graph is drawn of log, } against £, where ¢ is the number of years after
monitoring began.

The graph is a straight line passing through the points (0, 2) and (5, 2.25)
Using this information,
(a) find an equation for the line in the form

log, V=mt+c

where m and ¢ are constants.

(b) Write the answer to part (a) in the form

where g and b are constants to be found.

Give the exact value of @ and the value of b to 3 significant figures.

(c) Find the value of 7', giving your answer to the nearest integer.

(Solutions relying entirely on calculator technology are not acceptable.)

When =T, the rate of increase in the share price of the company was £50 per year.

(2)

3

3

(2)
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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) atthe
point P
Using algebra and showing your working,
(c) find the exact x coordinate of P
3)
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
The temperature, 8°C, of a computer processor, ¢ minutes after the computer is switched
off, is modelled by the equation
6=21+4e"
where 4 and k are positive constants.
Given that the temperature of the processor was 75°C when the computer was
switched off,
(a) find the value of 4.
2
Given also that it takes 5 minutes for the temperature of the processor to decrease from
75°C to 25°C,
(b) find the value of &, giving your answer to 3 significant figures.
3
At time T minutes, the temperature of the processor is decreasing at a rate of 9°C
per minute.
(c) Find the value of T according to the model, giving your answer to 2 decimal places.
3)
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6. An area of sea floor is being monitored.

The area of the sea floor, S km® covered by coral reefs is modelled by the equation

S=pq
where p and g are constants and # is the number of years after monitoring began.

Given that
log,,§=4.5-0.006¢

(a) find, according to the model, the area of sea floor covered by coral reefs when =2

()
(b) find a complete equation for the model in the form
S=pq
giving the value of p and the value of g each to 3 significant figures.
3
(c) With reference to the model, interpret the value of the constant g
ey
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