
QUADRATIC EQUATIONS
TEST
1.
Factorise
a)
x2 ( 5x ( 6,






[2]




b)
6x2 ( 11x + 4,






[2]



c)
x2 ( 3ax + 2a2.






[2]
2.
a) 
Solve the equation
(2x + 5)(x + 1) = 20.




[3]


b) 
Solve the equation 
x2  10x + 17 = 0,  giving your answers in terms



of 
[image: image1.wmf]2

.









[4]

3.
Complete the square for the following:


a)
x2 + 6x ( 1,








[2]


b)
2x2 ( 4x ( 1,








[2]

c)
5 + 4x ( 2x2.








[3] 

4.
Express x2  8x + 17  in the form (x  a)2 + b. 




[2]
Hence find the least possible value that x2  8x + 17 can take, and the 

corresponding value of x.







[2]
5.
Complete the square for y = 2x2 + 8x + 9 and hence sketch the graph of 

y = 2x2 + 8x + 9.








[4]


Write down the coordinates of the minimum point on the graph.


[1]


Use your graph to explain why the equation 2x2 + 8x + 9 = 0 has no solutions.
[1]

6.
The following curve has equation y = x2 + ax + b,  for constants a and b,  and has a 

minimum point at (2, 1) as shown.


[image: image2.emf]x

y








Find the values of a and b.







[4]

7.
Write down any quadratic equation having solutions x = (3 and x = 
[image: image3.wmf]1

2

.

[2]
8.
Sketch the graph of the curve with equation  y = x2 ( 7x + 10.


[3]


Find the co-ordinates of the minimum point on the curve.



[3]

Total = 42 marks

Solutions.
1.
a)
x2 ( 5x ( 6 = (x ( 6)(x + 1).






(2)

b)
6x2 ( 11x + 4 = (2x ( 1)(3x ( 4).





(2)


c)
x2 ( 3ax + 2a2 = (x ( a)(x ( 2a).





(2)
2.
a)
Remove the brackets to get
2x2 + 7x + 5  =  20



(1)



(



2x2 + 7x ( 15  =  0



and hence


(2x ( 3)(x + 5)  =  0



(1)



from which we obtain

x = 1.5 or x = (5.



(1)


b)
Use the quadratic formula to get
x = 
[image: image4.wmf]10  32

2

±




(2)



and hence x = 
[image: image5.wmf]10  42

2

±

 = 5 ( 2
[image: image6.wmf]2

.




(2)
3.
a)
x2 + 6x ( 1 = (x + 3)2 ( 9 ( 1






(1)




       = (x + 3)2 ( 10.






(1)

b)
2x2 ( 4x ( 1  =  2{x2 ( 2x} ( 1




          =  2{(x ( 1)2 ( 1} ( 1





(1)



          =  2(x ( 1)2 ( 2 ( 1




          =  2(x ( 1)2 ( 3.






(1)

c)
5 + 4x ( 2x2  =  5 ( 2{x2 ( 2x}




          =  5 ( 2{(x ( 1)2 ( 1}





(1)




          =  5 ( 2(x ( 1)2 + 2





(1)




          =  7 ( 2(x ( 1)2.






(1)

4.
Complete the square to get
x2 ( 8x + 17 = (x ( 4)2 ( 16 + 17


(1)







         = (x ( 4)2 + 1.



(1)

The least possible value of x2 ( 8x + 17 is thus 1, obtained when x = 4.

(2)
5.
Complete the square to get 
y = 2(x + 2)2 + 1.




(2)



[image: image7.emf]x

y














(2)


Min. point = ((2, 1).








(1)


The solutions of the equation 2x2 + 8x + 9 = 0 are the x-coordinates of the points 

where the curve y = 2x2 + 8x + 9 cuts the x-axis. 

Since this curve does not intersect the x-axis, the equation thus has no solutions.
(1)
6.
Because the curve has a minimum at (2, 1), the equation of the curve is given by


y = (x ( 2)2 + 1.








(1)


(This is the ‘completed square’ version of the formula.)

Expand brackets to get
y  =  x2 ( 4x + 4 + 1




(1)






    =  x2 ( 4x + 5.




(1)


Hence, a = (4 and b = 5.







(1)
7.
The equation
(2x ( 1)(x + 3) = 0  has solutions x = 
[image: image8.wmf]1

2

 and x = (3.


(1)


This can be written as
2x2 + 5x ( 3 = 0.





(1)
8.
Factorise to get
y = (x ( 2)(x ( 5).





(1)


This leads to the sketch below.



[image: image9.emf]x

y


















(2)


The minimum point has an x coordinate of 3.5  (midway between 2 and 5).

(1)

The corresponding y coordinate = 
(x ( 2)((x ( 5)   (it’s easier to use this formula)







(3.5 ( 2)(3.5 ( 5)







1.5 ( ((1.5)






   = (2.25.





(1)


Thus the minimum point is (3.5, (2.25).





(1)
Total = 42 marks

y = x2 + ax + b





2





1





y = 2x2 + 8x + 9





1





9





(2





y = x2 ( 7x + 10





10





2





5
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