
➢ Calculus can be applied to many real-life situations, in 

which a set of equations need to be maximized (e.g. to 

make a profit) or minimized (e.g. to reduce costs)

➢ You will often need to set up equations – so learn the 

formulae for perimeter, area, total surface area and 

volume

➢ To maximize or minimize an equation, we will differentiate

and put the equation equal to 0 

➢ … i.e. the maximum or minimum point of an equation / 

graph is the turning point and the gradient equals 0!
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CALCULUS-OPTIMISATION

Example 1:

The length of a rectangle is x and its breadth is (25 – x).  

Determine the dimensions of the rectangle in order for it to 

have a maximum area. 

𝐴𝑟𝑒𝑎 = 𝑙𝑒𝑛𝑔𝑡ℎ × 𝑏𝑟𝑒𝑎𝑑𝑡ℎ
= 𝑥 × (25 − 𝑥)

= 25𝑥 − 𝑥2

What do we have 

to do to maximize 

or minimize?  
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𝐴𝑟𝑒𝑎 = 25𝑥 − 𝑥2

𝑑𝐴𝑟𝑒𝑎

𝑑𝑥
= 25 − 2𝑥

0 = 25 − 2𝑥
2𝑥 = 25
𝑥 = 12,5

𝐿𝑒𝑛𝑔𝑡ℎ = 𝑥 = 12,5 𝑢𝑛𝑖𝑡𝑠
𝐵𝑟𝑒𝑎𝑑𝑡ℎ = 25 − 𝑥

= 25 − 12,5
= 12,5 𝑢𝑛𝑖𝑡𝑠

Differentiate 

and put the 

equation equal 

to zero! 

But the question 

asked for the 

dimensions of 

the rectangle …
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Example 2:

A cylinder has a radius of x and a height of (300 –

x).  Find the value of x in order for the volume of the 

cylinder to be a maximum. 

𝑉𝑜𝑙𝑢𝑚𝑒 = 𝜋𝑟2ℎ
= 𝜋 𝑥 2(300 − 𝑥)
= 300𝜋𝑥2 − 𝜋𝑥3

What do we have 

to do to maximize 

or minimize?  
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𝑉𝑜𝑙𝑢𝑚𝑒 = 300𝜋𝑥2 − 𝜋𝑥3

𝑑𝑉𝑜𝑙𝑢𝑚𝑒

𝑑𝑥
= 300𝜋𝑥 − 3𝜋𝑥2

0 = 300𝜋𝑥 − 3𝜋𝑥2

0 = 100𝑥 − 𝑥2

0 = 𝑥(100 − 𝑥)
𝑥 = 0 𝑜𝑟 𝑥 = 100

𝑉𝑜𝑙𝑢𝑚𝑒 = 300𝜋𝑥2 − 𝜋𝑥3

= 300𝜋(100)2−𝜋(100)3

= 6 283 185,31

Differentiate 

and put the 

equation equal 

to zero! 

Since the 

question asked 

for a maximum, 

x = 100 …



➢ Average speed is the distance travelled divided by 

the time taken.

𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝒔𝒑𝒆𝒆𝒅 =
𝒄𝒉𝒂𝒏𝒈𝒆 𝒊𝒏 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆

𝒄𝒉𝒂𝒏𝒈𝒆 𝒊𝒏 𝒕𝒊𝒎𝒆

Example 1

I took 4 hours to travel to Johannesburg , a 

distance of 456km.

𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝒔𝒑𝒆𝒆𝒅 =
𝟒𝟓𝟔

𝟒
= 𝟏𝟏𝟒 𝒌𝒑𝒉.
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Speed, velocity and acceleration

Example 2

A stone falls at a distance of  s(t) = 2x2 -3 meters, 

where t is time in seconds.  Determine the average 

speed of the stone as it falls.

Distance travelled in …

2 seconds:    s(2) = 2(2)2 – 3 = 5 m

3 seconds:    s(3) = 2(3)2 – 3 = 15 m

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑠𝑝𝑒𝑒𝑑 =
15 − 5

3 − 2
= 10 𝑚 𝑝𝑒𝑟 𝑠𝑒𝑐

Note!  s 

represents 

distance and 

not speed! 



➢ Instantaneous speed – or VELOCITY - is the speed 

taken at one particular point in time

𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 = 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒 𝑜𝑓 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒
𝑣 = 𝑑′(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒)

Example 1

Determine the velocity at 3 seconds, if the distance 

of a particle can be given by:  s(t) = 20 – 5t (where 

t = seconds). 

s′ t = −5.

CALCULUS-OPTIMISATION
SPEED, VELOCITY AND ACCELERATION

Note! s’(t) is the 

derivative of 

distance = velocity! 



Example 2 

Determine the speed I was travelling at the exact 

time of 4 seconds, when the speed trap camera 

flashed after I had covered a distance of 120x

meters. 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑠𝑝𝑒𝑒𝑑 =
120𝑥

4
= 30𝑥 𝑚𝑒𝑡𝑒𝑟𝑠 𝑝𝑒𝑟 𝑠𝑒𝑐

𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 = 𝑑′ 𝑆𝑝𝑒𝑒𝑑
= 30 𝑚𝑒𝑡𝑒𝑟𝑠 𝑝𝑒𝑟 𝑠𝑒𝑐𝑜𝑛𝑑

CALCULUS-OPTIMISATION

Speed, velocity and acceleration



➢ Instantaneous velocity – or ACCELERATION - is the 

velocity taken at one particular point in time

𝑨𝒄𝒄𝒆𝒍𝒆𝒓𝒂𝒕𝒊𝒐𝒏 = 𝒅𝒆𝒓𝒊𝒗𝒂𝒕𝒊𝒗𝒆 𝒐𝒇 𝒗𝒆𝒍𝒐𝒄𝒊𝒕𝒚
𝒂 = 𝒅′(𝑽𝒆𝒍𝒐𝒄𝒊𝒕𝒚)

Example 1

Determine the acceleration of a particle, if the 

velocity can be given by v(t) = 6t  (where t = 

seconds). 

v′ t = 6.

CALCULUS-OPTIMISATION
SPEED, VELOCITY AND ACCELERATION

Note! v’(t) is the 

derivative of velocity 

= acceleration! 



Example 2 

If the distance of an object can be represented by the 

equation:  𝒔 𝒕 = 𝟒𝒕𝟐 – 𝟔𝒕 + 𝟏, determine the 

acceleration of the object. 

𝑠 𝑡 = 4𝑡2 – 6𝑡 + 1 …  Distance

𝑠′ 𝑡 = 8𝑡 – 6 …  Velocity

𝑠′′ 𝑡 = 8 … Acceleration

CALCULUS-OPTIMISATION

Speed, velocity and acceleration


