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Increasing and Decreasing Functions 
Starter
1. (Review of AS material)  

Solve the inequality , expressing your answer in set notation:

Working: Solve  to find the roots.

Roots are  and 

Coefficient of  is positive so concave-up
above the axis

So  and 

E.g. 1 Find the region(s) of increasing function of .  Express your solution in set 
notation.

Working:

Increasing function  

Solve  to find the roots

Coefficient of  is positive so concave-up
above the axis

 and 

2x2 − 11x − 6 ≥ 0

2x2 − 11x − 6 = 0
(2x + 1)(x − 6) = 0

x = −
1
2

x = 6

x2

≥ 0 ⇒ x−
x ≤ −

1
2

x ≥ 6

{x : x ≤ −
1
2 } ∪ {x : x ≥ 6}

y = x(x2 − 3)

y = x(x2 − 3) = x3 − 3x
dy
d x

= 3x2 − 3

⇒
dy
d x

> 0
3x2 − 3 > 0

3x2 − 3 = 0
x = ± 1

x2

> 0 ⇒ x−

x < − 1 x > 1
{x : x < − 1} ∪ {x : x > 1}
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E.g. 2* Find the region(s) of decreasing function of .  Express your solution in set 

notation.

Working:

Decreasing function   

So 

Solve  to find the roots

        

below the axis
Since  the regions are 

 and 

…or…

From 

Multiply by :
N.B. The inequality symbol does not change direction since 
Solving  gives 

Sketch the graph of 
Coefficient of  is positive so concave-up

below the axis

 and 

But  for the curve  

because  is undefined.

 and 

Video:  Increasing and decreasing functions
Video:  Increasing and decreasing functions EQ

Solutions to Starter and E.g.s 

Exercise
p264 13E Qu 7i, 10, 13, 15-17

y = x +
4
x

y = x +
4
x

= x + 4x−1

dy
d x

= 1 − 4x−2 = 1 −
4
x2

⇒
dy
d x

< 0

1 −
4
x2

< 0

1 −
4
x2

= 0

1 =
4
x2

⇒ x2 = 4 ⇒ x = ± 2

< 0 ⇒ x−
x ≠ 0

−2 < x < 0 0 < x < 2

({x : x > − 2} ∩ {x : x < 0})∪({x : x > 0} ∩ {x : x < 2})

1 −
4
x2

< 0
x2 x2 − 4 < 0

x2 ≥ 0
x2 − 4 = 0 x = ± 2

y = x2 − 4
x2

< 0 ⇒ x−

x > − 2 x < 2
x ≠ 0 y = x +

4
x

4
0

−2 < x < 0 0 < x < 2
({x : x > − 2} ∩ {x : x < 0})∪({x : x > 0} ∩ {x : x < 2})
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