
INEQUALITIES
TEST
1.
Solve the inequality
8 < 3x ( 1 ( 15.





[3]
2.
Solve the inequality x2  7x + 6 < 0.






[3]

3.
Solve the inequality 3x2 + x ( 2 < 0.






[3]
4.
Solve the inequality 3x2  7x  6.






[4]

5.
Solve the inequality  x(2x + 1) > x2 + 6.





[4]
6.
The following diagram shows the graph of y = x3 ( 5x2 ( 4x + 20.
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Use the graph to solve the inequality

x3 ( 5x2 ( 4x + 20 ( 0.


[3]
7.
The diagram shows the graph of  y = x2  2ax + 2a  where a is a positive constant.  The 
graph has minimum point A as shown.
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Complete the square for y = x2  2ax + 2a and hence write down, in terms of a, 
the co-ordinates of A.








[3]

Hence find the range of possible values of a.





[4]

Total = 27 marks

Solutions.
1.
We have
8 < 3x ( 1 ( 15


(

9 < 3x ( 16







(1)


and hence
3 < x ( 5
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(2)
2.
Factorise to get  (x ( 1)(x ( 6) < 0






(1)


(  1 < x < 6.









(2)

(Use a sketch graph of y = x2 ( 7x + 6 for this last part.)
3.
Factorise to get
(3x ( 2)(x + 1) < 0





(1)


(  (1 < x < 
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(2)

(Use a sketch graph of y = 3x2 + x ( 2 for this last part.)
4.
We have
3x2  7x  6


(

3x2 ( 7x ( 6 ( 0.






(1)


Factorise
(3x + 2)(x ( 3) ( 0






(1)


and hence
x ( (
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 or x ( 0.






(2)

(Use a sketch graph of y = 3x2 ( 7x ( 6 for this last part.)
5.
We have
x(2x + 1) > x2 + 6


(

2x2 + x > x2 + 6


and hence
x2 + x ( 6 > 0.







(1)

Factorise
(x + 3)(x ( 2) > 0






(1)


and hence x < (3 or x > 2.







(2)


(Use a sketch graph of y = x2 + x ( 6 for this last part.)
6.
In terms of the given graph, the inequality
x3 ( 5x2 ( 4x + 20 ( 0 

asks us to locate those x coordinates for which the corresponding points on the graph

have negative y coordinates.

Thus, our solution set is given by

x < (2  or  2 < x < 5.


(3)
7.
Complete the square as requested to get
x2 ( 2ax + 2a = (x ( a)2 ( a2 + 2a.
(1)


This means that the minimum point, A, has coordinates (a, 2a ( a2).

(2)


Clearly, the y coordinate of A is positive  (  2a ( a2 > 0.



(1)


Rearrange to get
a2 ( 2a < 0


or


a(a ( 2) < 0.






(1)


We can solve this by using a sketch graph of y = a2 ( 2a to get 0 < a < 2.

(2)
Total = 27 marks

y = x3 ( 5x2 ( 4x + 20





(2





2





5





y = x2  2ax + 2a





A





a
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