C4 : Coordinate Geometry
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Figure 1 shows a sketch of the curve C with parametric equations



x = 3t sin t, y = 2 sec t,

0 ( t < 
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The point P(a, 4) lies on C.

(a)
Find the exact value of a. 








(3)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

The region R is enclosed by C, the axes and the line x = a as shown in Fig. 1.

(b)
Show that the area of R is given by 
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(tan t + t) dt.





(4)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

(4)

(c)
Find the exact value of the area of R.

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
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Figure 1 shows a cross-section R of a dam.  The line AC is the vertical face of the dam, AB is the horizontal base and the curve BC is the profile.  Taking x and y to be the horizontal and vertical axes, then A, B and C have coordinates (0, 0), (3( 2, 0) and (0, 30) respectively.  The area of the cross-section is to be calculated.

Initially the profile BC is approximated by a straight line.

(a)
Find an estimate for the area of the cross-section R using this approximation.

(1)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

The profile BC is actually described by the parametric equations.




 x = 16t2 ( ( 2,      y = 30 sin 2t,      
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(b)
Find the exact area of the cross-section R.






(7)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..

(c)
Calculate the percentage error in the estimate of the area of the cross-section R that you found in part (a).

(2)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
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Did your score match your estimated ‘success level’ ?

	Skill
	Qu
	(
	(

	I can use parametric equations of a curve to find points on a line
	
	
	

	I can solve simple cases of integration using parametric equations
	
	
	


                    ( Yippee!! - I got all the questions correct.

                    ( I made mistakes and need to practise this topic more.

	Top 3 topics I need to study further are:
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Overall, for this assessment I think my success level is: 
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