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Section Check In – Pure Mathematics: Graphs

Questions

1.	Find an equation for the quadratic curve sketched below.

y
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(2, 3)
(0, 7)




2.	Sketch the curve , for .


3.*	Sketch the curve , showing the coordinates of any stationary points or points of inflection.



4.*	The diagram shows the graph of .
y
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	Sketch the graph of .


5.	Show that there is no curve with equation of the form with all the following properties.
 
· 

the stationary points are at  and 
· 



when ,   and 





6. 	Sketch the curve  given that ,  and . Give the coordinates of the vertex and intercepts with the axes in terms of a, b and c.



7.	Sketch the curve  when .




8. 	Show that the curve  has a line of symmetry  and a minimum value
of 2.



















9.*	Describe fully a combination of transformations which map the graph of  to the graph of  shown on the graph below.y
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10.	The graph below shows part of the graph of a cubic curve. Determine the equation of the curve in the form . The curve goes through the points (–1, 0), (0, 3),
(1, 0) and (2, –3).y
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Extension



Find the equations of all curves  such that  which have two distinct turning points with integer x-coordinates and with y-coordinates in the interval [0, 10].

Worked solutions


1.	Minimum (2, 3) 

	Check 
y

2.
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3.	Substituting  into , 



	Substituting  into , 


	[Note that this indicates a change of sign to find when ; ]


	 for turning point.



	 But for  then  therefore no stationary points.



	 Point of inflection   at (0, 1)
y
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4.	The transformation is a translation through .
y
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5.	When , ,  and 


This means the equation of the curve is of form  for some non-zero constant k.

Multiplying out



	

	Differentiating to check the location of the stationary points

	


	At the stationary points,  so 



When   so there is no stationary point at .

Note, there is no stationary point at  either but it is only necessary to show that one of the properties of the curve does not hold.





6.	Given that  is negative shape 

	Given that  so curve passes through (0, 0)

	

	Crosses x-axis at 0 and 


	Given that  and  is negative second root is positive
y
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	Intercepts with axes at (0, 0) and 


	The vertex is on the line of symmetry,  so 

	


	The vertex is at 

















7.	Coefficient of  is positive. Shape
[image: ]



	 , and  (twice)

	

	 for turning points

	


	, 
	Second turning point has positive x-coordinate
y
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8.	Completing the square:





Minimum 


So the vertex is at  and the line of symmetry is the line .


















9.	

y
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	Graph shows sequence of transformations


	

	

	


There are alternatives depending upon the order that the transformations have been performed. (i.e. could be )











10.	  therefore 








	  and    where  


	When   so

	

	

	

	

	


	 so 

	

	

	

	


Extension

At turning points, 



 so  or 


For  to be an integer distinct from zero,  where k is a non-zero integer







When , . This is in the interval [0, 10] so 


When , 

k is a non-zero integer

	

	
 at second turning point
	Comment

	–1
	

	
Lies in interval [0, 10] as long as 

	–2
	

	Cannot lie in interval [0, 10] – similarly for more negative values of k

	1
	

	
Lies in interval [0, 10] as long as 

	2
	

	Cannot lie in interval [0, 10] – similarly for more positive values of k
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