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1	 The functions f and g are defined by:

			   f(x)	= x2

			   g(x)	= x + 2

	 (i)	 Find the composite function fg(x).	 [2]
	
	
	
	
	
	
	
	
	
	
	
	
	

	 (ii)	 Find the composite function gf(x).	 [1]
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	 (iii)	Hence find the value of x for which fg(x) = gf(x).	 [2]
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

www.xtrapapers.com



*24AMC4104*

*24AMC4104*

11795

2	 Fig. 1 below shows part of the curve

y = 6 – 2√x

0

y

5
x

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]

	
	
	
	
	
	
	
	
	
	
	
	
	

1
4x + 1
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3	 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

		   	and	

		  ( 201 )	and	( 565  )		    	 and	

	 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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	 At B the aircraft changes course and flies towards point C whose position vector is ( 394 )
	 (iii)	Find, in degrees, the angle ABC.	 [5]
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4	 (a)	 Find 

∫(3x + 1)e2x dx [4]
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	 (b)	 (i)	 Prove that

1
sin 2x  + cot 2x ≡ cot x [6]
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		  (ii)	 Hence find

∫ 1
sin 2x  + cot 2x dx

	 [2]
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5	 (i)	 Using partial fractions, show that

1
(2x +1)(x+1)  = 2

(2x +1)  – 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

(2t +1) dV
dt  = k

t +1 

		  where t is the number of hours for which the battery is charged and k is a 
positive constant.

		  Initially V = 0
		  When t = 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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6	 A curve has equation

				    x2 – 4xy + 2y2 + 18 = 0	

	 (i)	 Show that

 dy
dx  = x – 2y

2x – 2y [5]
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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 θ + 24cos θ = 8    where   0°G H I JθG H I J360°	 [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)2

	 the x and y-axes and the line x = π4  , as shown in Fig. 2 below.

0

y

x

y = (sin x – 2cos x)2

π
4 

Fig. 2

	 Find the exact area of one face of the blade.	 [10]
	
	
	
	
	
	
	
	
	
	
	

www.xtrapapers.com



*24AMC4121*

*24AMC4121*

11795

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

[Turn over

www.xtrapapers.com



*24AMC4122*

*24AMC4122*

11795

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

THIS IS THE END OF THE QUESTION PAPER

www.xtrapapers.com



*24AMC4123*

*24AMC4123*

11795

BLANK PAGE

DO NOT WRITE ON THIS PAGE

www.xtrapapers.com



Permission to reproduce all copyright material has been applied for.
In some cases, efforts to contact copyright holders may have been unsuccessful and CCEA
will be happy to rectify any omissions of acknowledgement in future if notified.

Examiner Number

DO NOT WRITE ON THIS PAGE

For Examiner’s
use only

Question
Number Marks

  1

  2

  3

  4

  5

  6

  7

  8

Total
Marks

*24AMC4124*

*24AMC4124*

11795/3

www.xtrapapers.com


