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Derivative of functions

Derivative of functions in the form ax™

fx) =ax™ —— f'(x) = anx™! or :—i’ = anx™1

For example:
f(x) = ax} > f'(x) = anx™1
/'l I\
If f(x) = 2x® > f'(x) = (2)(5)x>"1 = 10x*
If f(x)=3x > f'(x)=3)(1)x1t =3x" =3
If f(x) = 5x? > f'(x)= (5)(2) x* 1=10x! =10x
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it f(x) = 4x3 s f'() = (4)(3) x371 = 1242



Derivative of functions

In the form ax™

For example:

if f(x)=2

1

| f(X)=§

ffx) =0

ffx) =0
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Sum Rule

The sum rule for derivatives states that the derivative of a sum is equal to
the sum of the derivatives.

fx) =g +h(x)—— f'(x) = g'(x) + h'(x)

For example:

_ “xal fing &
If f(x) = 3x? x+7 find —=.

) = BREREEE 1 x 1 x5 40
flx)=[6ex-1%0
= 6x—1
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Second derivative

2
The second derivative (f" or %), is the derivative of the derivative (f’ or % :

To find the second derivative:

9 E T —

Find derivative of the f’(x).

@.

For example:
If f(x) = 4x3 —x+ flnd —

EFID))) = /0=4x3xx>1-1+0=1227~1

d2

ETB))) -/ 0= 12x2xx =2
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Gradient at a pointon a

curve by derivative

The gradient at a point on a curve is defined as the gradient of the tangent to the curve at that point.

The derivative function f'(x) gives the gradient (slope) of the tangent to the curve f(x) at any point x.

To find the gradient of a curve at a point on the curve:

"1 8| Find the £'(x). |

.@ | Substitute the x in the f’(x) with the x-coordinate of the point. |
b"—

For example: Calculate the gradient of the curve y = x3+9x + 1 at x = —2.
SEEPD YY) () =1x3xx31+9x1xx11 40
=3x%+9

))) The gradient of the curve at x = —2 is f'(—2)
f'(=2) = 3(=2)*+9
=12+9=21
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Coordinates of the

stationary points

To find the coordinate of the stationary points:
"1 8 Find the f'(x).
(___2 . |So|ve the equation f'(x) =0

|’3 ) | Substitute x in the function equation by the values of the found x-coordinate

For example: A curve has equation y = 2x3 — 3x2 — 5.
Find the coordinates of the two stationary points on the curve.

ETIDY)) /() =6x"—6x
EZEPII) /=0 =6-6x=0 | x

6x(x—1)=0 ——

—> x—1=0 x=1

ETEPIY) y=22-322-5 — » y=2(0%-3(0)>-5 y=-5

y=2x>-3x*-5 ——» y=2(1)*>-3(1)*-5 y=-6
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The coordinates of the two stationary points are (0, —5) and (1, —6).




Type of stationary point

(turning point)

-

A turning point is a point at which the derivative changes sign.(a curve changes from moving upwards to moving downwards, or vice versa )

A turning point may be either a relative maximum or a relative minimum.(also known as local minimum and maximum).

If the function is differentiable, then a turning point is a stationary point; however, not all stationary points are turning points.

To find the type of stationary point (local maximum - local minimum):

Find the coordinates of the stationary points.

Substitute the x-coordinate of the stationary points in the second derivative.

I. If f7(x) <0, itisa local maximum. (turning point)
Il. If f7(x) > 0, itisalocal minimum. (turning point)
. If f”(x) =0, itisnot a local mlnlmum or maximum. (inflection)

Local maximum
stationary point

stationary point stationary point
Local minimum it is not a local
minimum or minimum

f'(x) <0 f'(x)>0 f/(x) =0
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Find the coordinates of the turning points of the graph y = x3 + 3x% — 6.

To find the x-coordinates of the stationary points:

EEE» Y)Y () =3x*+6x

Step 2 ))) f'(x)=0 3x2+6x =0 3x(x +2) =0 # x:C_ D0 e _Zstatlonary points

To find the type of stationary point (local maximum - local minimum):

ETID))) f)=6x+6
))) ff(0)y=6(0)+6=6 >0 Local minimum (0, —6)
f(0)=(0)3+3(0)2-—6=-6

f'(=2)=6(-2)+6=—-6 <0 Local maximum (-2, —2)
f(=2) = (=2)° +3(=2)* - 6 = 2
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