
DISCRIMINANT OF A QUADRATIC
TEST
1.
Calculate the discriminant of each of the following:


a)
x2 + 3x + 1 = 0







[1]



b)
x2 ( 4x ( 2 = 0







[1]



c)
2x2 ( x + 5 = 0.






[1]


Which of the above equations has no real roots?




[1]

2.
Find the set of values of k for which the equation  x2  kx + 2k  3 = 0  has no 

real roots.









[4]

3.
The diagram shows the graphs of y = x + 1 and y = kx2, where k is a negative constant.


The graphs intersect at two distinct points A and B.
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a) 
Write down the quadratic equation satisfied by the x-coordinates of A 

and B, and hence show that k > (
[image: image2.wmf]1
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.





[5]

b)
Describe, briefly, the relationship between the graphs of y = x + 1 and y = kx2 

in each of the following cases.


i)
k = (
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ii)
k < (
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[3]
4.
Given that the equation  kx2 ( 4kx + 3 = 0,  where k is a constant, has two real roots,


a)
show that k(4k ( 3) > 0,






[3]


b)
find the set of possible values of k.





[3]
5.
Show that the line y = 3  x does not intersect with the graph of the curve y = 
[image: image5.wmf]5

x

.
[4]

6.
The equation 
x2 + 7x + 2k = 0  has two distinct roots.

Find the greatest possible integer value of k.





[4]
7.
Given that the equation  2x2 ( 8x + 11 = k  has no real roots, determine the set of 

possible values of the constant k.






[4]
8.










State, with reasons, which of the diagrams corresponds to the curve given by:


a)
y = x2 ( 4x + 4







[2]



b)
y = x2 ( 8x + 10






[2]



c)
y = x2 ( 2x + 6.






[2]
Total = 40 marks

Solutions.
1.
a)
Discriminant = 32 ( 4 ( 1 ( 1 = 9 ( 4 = 5.




(1)


b)
Discriminant = ((4)2 ( 4 ( 1 ( ((2) = 16 + 8 = 24.



(1)


c)
Discriminant = ((1)2 ( 4 ( 2 ( 5 = 1 ( 40 = (39.



(1)


The equation in c) has no roots since it’s discriminant = 0.



(1)

2.
For the equation to have no real roots, the discriminant must be negative


(
k2 ( 4 ( 1 ( (2k ( 3) < 0






(1)


(
k2 ( 8k + 12 < 0



(k ( 2)(k ( 6) < 0.







(1)

A sketch of the graph of y = k2 ( 8k + 12 quickly yields the solution 2 < k < 6.

















(2)

3.
a)
The x-coordinates of A and B are obtained by solving
y = x + 1










and
y = kx2


simultaneously.







(1)



This means that
kx2 = x + 1





(1)



(


kx2 ( x ( 1 = 0.



Now this equation must have two real roots (since the solutions are the x-

coordinates of A and B) and hence the discriminant > 0.

i.e.
((1)2 ( 4 ( k ( ((1) > 0





(1)

(
1 + 4k > 0







(1)

and hence k > (
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4

 as required.





(1)


b)
i)
If k = (
[image: image7.wmf]1

4

 then the discriminant of the above equation will equal zero

and hence the said equation will have one single root (equal roots). 

This means that the line y = x + 1 will touch the curve y = kx2 at a 

single point only. i.e. the line will be a tangent to the curve.

(2)


ii)
If k < (
[image: image8.wmf]1

4

 then the discriminant of the above equation will be negative

and hence the said equation will have no real roots. 

This means that the two graphs will not intersect.


(1)
4.
a)
The equation has two real roots  (  
discriminant > 0







i.e.  
((4k)2 ( 4 ( k ( 3 > 0

(1)







(
16k2 ( 12k > 0







(
4k2 ( 3k > 0



(1)



and hence  k(4k ( 3) > 0 as required.





(1)

b)
We must solve the inequality
k(4k ( 3) > 0.



A sketch of the graph of y = k(4k ( 3) quickly yields the solution



k < 0  or  k > 
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.
















(3)
5.
The x-coordinates of any points of intersection of the two graphs are obtained by solving

y = 4 ( x

and

y = 
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x



simultaneously.


We have

[image: image11.wmf]5

x

 = 4 ( x







(1)


(

5 = 4x ( x2

or

x2 ( 4x + 5 = 0.






(1)


The discriminant of this quadratic equation = ((4)2 ( 4 ( 1 ( 5 = 16 ( 20 = (4


and hence the equation has no real roots.





(1)


This of course means that the two graphs do not intersect.



(1)
6.
The equation has two real roots  (  
discriminant > 0






i.e.  
72 ( 4 ( 1 ( (2k) > 0



(1)






(
49 ( 8k > 0




(1)


and hence  k < 
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.








(1)

Hence the greatest possible integer value of k is 6.




(1)
7.
Rearrange the equation to get

2x2 ( 8x + (11 ( k) = 0.


(1)


For this to have no real roots, it’s discriminant < 0


(
((8)2 ( 4 ( 2 ( (11 ( k) < 0






(1)


64 ( 88 + 8k < 0

(
8k < 24








(1)

and hence k < 3.








(1)
8.
NOTE that there are many ways of answering each part of this question.
a)
We can factorise this formula to get y = (x ( 2)2.


This means that the graph of y = x2 ( 4x + 4 touches the x-axis where 

x = 2.









(1)


( Graph D.








(1)


b)
The discriminant of the equation
x2 ( 8x + 10 = 0



is ((8)2 ( 4 ( 1 ( 10 = 64 ( 40 = 24.



This means that the equation x2 ( 8x + 10 = 0 has two distinct roots which



in turn means that the graph of y = x2 ( 8x + 10 cuts the x-axis twice.
(1)


(Graphs A or B!)



Complete the square to get y = (x ( 4)2 ( 6  (  minimum point = (4, 6).



( Graph B.








(1)

c)
The discriminant of the equation
x2 ( 2x + 6 = 0



is ((2)2 ( 4 ( 1 ( 6 = 4 ( 24 = (20.



This means that the equation x2 ( 2x + 6 = 0 has no real roots which



in turn means that the graph of y = x2 ( 2x + 6 does not cut the x-axis
(1)


( Graph E.








(1)
Total = 40 marks
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