Finding Coordinates of a Stationary Point

When f(x) stops increasing and begins to decrease Max poak
- - . - S\“
it is called a maximum point. \&\&o/ \ et

When f(x) stops decreasing and begins to increase
it is called a minimum point.

The maximum and minimum points are calieching points ‘g\ XN@M

At these points the gradient is zero. %é

That means that'(x) = 0 fin poat

Example 1. Find the coordinate of the turning pointtu functionf(x) = 5x° + 3x + 2

State whether it is a maximum or minimum turnoagnt.
f(x) = 5X° + 3X + 2
f(x) = 10x + 3

fl(x) = 0 for a stationary point
O 1x+3=0

10x = -3
_ 3
X___
10

whenx = — 0-3 y:5x2+3x+2
y=5x(-03f+@3x —0:3)+2
y=045-0-9 + 2
y = 1.55

O the turning point is ( — 0.3, 1.55)

whenx = —1 = —-0.3 x=0
flx)= -7 f'x) = 0 f'x) = 3
\ - /

by looking at the lines we can see that the turning point iguigum

Another way to find out if it's a maximum or a mimiim point is to calculate th&“Xerivative, as
this measures the change in the gradient.



If ay _ 0 andd—x >0 its a minimum point
> itS a maximum point
it could be a minimum, maximum or poinindéction

3
> and d—% # 0 thenits a point of inflection
dx dx dx

Example 2. Find the greatest value f{k) = 3 + 2 — X

This means find the y coordinate of the maxinmuming point
f(x) =3+ X—-X

fix) = 2 — X

f'x) = 0
0=2-2%
X =2
x=1

whenx = 1 y=3+2<—x2
y=3+@2x1)- ()
y=3+2-1
y=4

O Greatest value off(x) = 4

Example 3. Find the coordinates of the points wheeegtadient is zero, state where the
points are max, min or a point of inflexion, fbe function

f(x)=x3—x2—x+1
y=x3—x2—x+1

b3 x-1
dx

dy _ 0 for turning points
dx

O 3 -X-1=0
Bx+1)x-1)=0

X=1orx= —1
3



whenx = 1 y:x3—x2—x+1

y=0
whenx = _1 y:xs—xz—x+1
3
_ 1 1
y_ —— — —
S
27 3
5 1.5
y=1— (—.1)
27 3 27
d2
considering —XZ =6x —2
dx
d* d*
ax=1 L=4 0%Y>0
dx dx
2 2
ax = — d2= -4 Dd—xz>0 D(—é,
dx dx 3

y=1-1-1+1

(1,0)

0(1,0) is a minimum point

12) is a maximum point
27



