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1 The functions f and g are defined by:

f(x) = x?
gx)=x+2

(i) Find the composite function fg(x). [2]
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(iii) Hence find the value of x for which fg(x) = gf(x). [2]
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Fig. 1 below shows part of the curve

y=6-2x

0 5
Fig. 1

A plastic funnel can be modelled by rotating this curve between x =0 and x = 5
through 360° about the x-axis.

Find the volume that the funnel can hold. [6]
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An aircraft flies in a straight line from A to B. The position vectors of A and B,
relative to a fixed origin O, are

respectively.

(i) Find the distance travelled between A and B. [2]
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(ii) Find a vector equation of the line AB. [4]
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3
At B the aircraft changes course and flies towards point C whose position vector is ( 9 )

(iii) Find, in degrees, the angle ABC. [5]

*24AMC4108*

Py

@

-----

1 Leaming

i

2 Leaming



uwarsing |

) toaming

e |

) Lowming

-------

) Lowming

) Lowming

A |

BDRIGRI QI

Www.Xtrapapers.com

4 (a) Find
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j(3x+ 1)e? dx [4]
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(b) (i) Prove that

1
+ =
S0 cot2x =cotx 6]
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(i) Using partial fractions, show that

2 |
2x+1D(x+1)  (2x+1)  (x+1) [4]
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(ii) When it is recharged from empty, the voltage, V' volts, of a rechargeable battery
can be modelled by the equation

dr _ k
(2t+1)$ = m

where ¢ is the number of hours for which the battery is charged and £ is a
positive constant.

Initially V=0

When =2, V=2.36

The battery company recommends that a battery needs 24 hours to be
fully charged.

Find V" when the battery is fully charged. [10]
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A curve has equation
x*—4xy+2)>+18=0

(i) Show that
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(ii) Hence find the coordinates of the stationary points of this curve. [5]
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7  Solve the equation

7sin 6 + 24cos 6 =8 where 0°< 6 <360° [7]
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8 The metal blade of a scalpel can be modelled as the area enclosed by the curve
y = (sin x — 2cos x)*

the x and y-axes and the line x = g, as shown in Fig. 2 below.

y

y = (sin x — 2cos x)?

13 -

Fig. 2

Find the exact area of one face of the blade. [10]
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THIS IS THE END OF THE QUESTION PAPER
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