[image: ]

Section Check In – CG: Coordinate Geometry

Questions



1.	Find the equation of the straight line through the point  which has a gradient of 6. Give your answer in the form .
[CG5]


2.	Find the centre and radius of the circle with equation .
[CG3]

3.	What is the equation of the circle with diameter AB, where A has coordinates (-3, 7) and B has coordinates (7, -1).
[CG3]




4.	Sketch the graph  for  where . Show clearly any intersections with the axis.
[CG4]

5.	Illustrate on a single graph the following four inequalities.
	

	(i)	(a)	


		(b)	


		(c)	


		(d)	


	(ii)	Find the maximum value of to the nearest integer.
[CG7]



6.	The coordinates of three points are  and .


	(i)	Show that  is perpendicular to .




	(ii)	Explain why the mid-point of  is the centre of the circle through ,  and .



	(iii)	Find the equation of the circle through ,  and .
[CG2,3,5]











7.	The point  has coordinates  and the point  has coordinates . The gradient 
of  is  and the distance  is . Determine the possible values of  and .
[CG1,5]
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8.	A furniture manufacturer produces tables and chairs.

	In each week the following constraints apply.

· There are 24 workers, each working 40 hours (i.e. there are 960 worker-hours available).
· There is a maximum of £1800 available for the purchase of materials.
· Each table requires £30 worth of materials and 12 worker-hours.
· Each chair requires £10 worth of materials and 6 worker-hours.
· It is necessary to make at least 3 times as many chairs as tables.

Let x be the number of tables produced each week and y be the number of chairs produced each week.



	(i)	Explain why  and .


	(ii)	Show that the cost of materials constraint reduces to the inequality .


	(iii)	Show that the worker-hour constraint reduces to the inequality.

	(iv)	Find the inequality relating to the number of tables and chairs made each week.

	(v)	Plot these five inequalities on a graph. Indicate the region for which these inequalities hold. (you may find it easier to shade out the regions which are not required).

When finished, each table is sold for a profit of £20 and each chair is sold for a profit of £5.


	(vi)	The manufacturer wishes to maximise the profit. Explain why the objective function is given by .

	(vii)	Find the number of tables and chairs that should be made in order to maximise the profit.
[CG6,7,8]




9.	A circle with centre at the origin has radius . A tangent to the circle has equation . Find the possible values of .
[CG3,5]




10.	Sketch the curves  and  on the same axes, and show that the shortest distance between the two curves is .
[CG1]




Extension

What assumptions have been made in the mathematical model used in question 8?



Worked solutions


1.	Equation of line is 

	 

	Equation of line is  oe



2.	Equation is 

	Completing the square twice, 

	Simplifying, equation is 
	Hence centre is (-1, 3) and radius is 5.



3.	Centre of circle: midpoint of AB,  

	Radius of circle:  

	Equation of circle:  

a
-a
180
360

4.	


















5.	(i)	
		[image: ]



	(ii)	 




6.	(i)	Gradient of AB is  ; gradient of BC is . oe

		Product of gradients  so lines are perpendicular

	(ii)	Since angle , the angle in a semicircle property means that triangle ABC is a right angled triangle with AC the diameter of circle. Mid-point of the diameter is the centre of the circle

	(iii)	Centre of circle: midpoint of AC,  

			Radius of circle:  

		Equation of circle: 



7.	Gradient of PQ 

	Distance PQ  

	 

	 

	 


	 or  
	Coordinates of P: (14,10) or (2,4)




8.	(i)	The number of tables and chairs produced each week cannot be negative.


	(ii)	 


	(iii)	


	(iv)	 

	(v)

[image: ]

	(vi)	The profit P is equal to 20 times the number of tables manufactured plus 5 times the number of chairs manufactured.

	(vii)	
	x
	y
	P

	0
	0
	0

	0
	160
	800

	20
	120
	1000

	30
	90
	1050



		30 tables and 90 chairs.


9.	Equation of circle is  

	Line meets circle where  

	Expanding and simplifying,  

	For two distinct roots, discriminant  

	Simplifying


10.	

[image: ]


	 

	


At  both curves at minimum, therefore closest point. (3,18) and (3,10): Distance between minimums is  .




Extension

Students may consider a number of different assumptions that have been made, including, but not limited to:

· The Profit assumes that all the tables and chairs manufactured are sold each week.
· All workers can do any part of the manufacturing process.
· No wasted material or rejected tables/chairs.
· Cost of materials is constant. 
· All required materials are available when needed.
· etc.
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