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1.
Given that
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find the values of the constants a, b, c, d and e.
(4)
June 2013

2.
Given that
f(x) = ln x,
x > 0

sketch on separate axes the graphs of

(i)
y = f(x),

(ii)
y = |f(x)|,

(iii)
y = –f(x – 4).

Show, on each diagram, the point where the graph meets or crosses the x-axis.

In each case, state the equation of the asymptote.

(7)
Juen 2013

3. 


[image: image3.emf]
Figure 1

Figure 1 shows a sketch of the curve C which has equation

y = ex(3 sin 3x,   −
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(a) 
Find the x-coordinate of the turning point P on C, for which x > 0.

Give your answer as a multiple of (.

(6)

(b) 
Find an equation of the normal to C at the point where x = 0.
(3)
June 2012

4.
The point P is the point on the curve x = 2 tan 
[image: image6.wmf]÷

ø

ö

ç

è

æ

+

12

p

y

 with y-coordinate 
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Find an equation of the normal to the curve at P.

(7)
January 2012

5.
Joan brings a cup of hot tea into a room and places the cup on a table. At time t minutes after Joan places the cup on the table, the temperature, (  °C, of the tea is modelled by the equation

(  = 20 + Ae−kt,

where A and k are positive constants.

Given that the initial temperature of the tea was 90 °C,

(a)
find the value of A.

(2)

The tea takes 5 minutes to decrease in temperature from 90 °C to 55 °C.
(b)
Show that k = 
[image: image8.wmf]5
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 ln 2.

(3)

(c)
Find the rate at which the temperature of the tea is decreasing at the instant when t = 10. Give your answer, in °C per minute, to 3 decimal places.

(3)
January 2011

6.
Find algebraically the exact solutions to the equations
(a) 
ln (4 – 2x) + ln (9 – 3x) = 2 ln (x + 1),
–1 < x < 2,
(5)

(b)
2x e3x+1 = 10.
Give your answer to (b) in the form 
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 where a, b, c and d are integers.
(5)
June 2013

7.
(a)
Prove that
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(4)

(b)
Sketch the graph of y = 2 cosec 2θ for 0° < θ < 360°.

(2)

(c)
Solve, for 0° < θ < 360°, the equation


[image: image12.wmf]q

q

cos

sin

 + 
[image: image13.wmf]q

q

sin

cos

 = 3


giving your answers to 1 decimal place.

(6)

June 2007

8.
Solve

cosec2 2x – cot 2x = 1
for 0 ( x ( 180(.
(7)
January 2010

9.
The function f has domain –2 ≤ x ≤ 6 and is linear from (–2, 10) to (2, 0) and from (2, 0) to (6, 4). A sketch of the graph of y = f(x) is shown in Figure 1.
[image: image14.emf]
Figure 1

(a) 
Write down the range of f.
(1)

(b)
Find ff(0).
(2)

The function g is defined by

g : 
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x ≠ 5.

(c)
Find g–1(x).
(3)

(d)
Solve the equation gf(x) = 16.
(5)
June 2013
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