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Summary

- The equation of the tangent line to the curve y= f(x)at the point p(x,y;)is
given by:

d
Where M is a slope of the tangent line at the point p(x,, y;), thatis m= d—y
X

- The normal to the tangent line has the equation:
y=n__1
X— X,  m
- Rolle's Theorem:
Let f(x) be continuous function on [a ,b ] , and differentiable on (a,b).
If f(a)= f(b)=0, then there exists at least one number c € (a,b)such that

fi(c)=0.

- The mean value Theorem:

If f(x)is continuous function on[a,b], and differentiable on (a,b), then there
f(b)— f

exists at least one number ¢ € (a,b) such that f'(¢c) = f(b) - 1(a) b; (a)
—a

- Theorem1:(L'Hopital rule % form)
Let f(x) and g(X) functions such that lim f(x) =1lim g(x) = 0 and suppose that
X—a X—a

f(X) and g(x)are differentiable on an open interval I containing a , and that
g'(x) #0 ,except possibly at a itself. Then:

. T .1

lim (% = lim (%)

x—a g(X) x—a g'(X)
Provided the second limit exists:

Theorem2:(L'Hopital rule it form)
(e8]
Let f(X) and g(X)functions such that lim f(x)=1im g(x) =o0and suppose that

f(x) and g(X) are differentiable on an open interval I containing a , and that
Z'(x) # 0 except possibly at a itself. Then:
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) _ o £

=0 g'(x)

lim

x—a g( X)
Provided the second limit exists:
Theorem3:(L'Hopital infinite limit)

Let fi (X) and g(X) function such that }(1;101 1 (0= }(g}gg(@ =%and suppose that

) X
lim : ) exists Then;
X—>0 g (X

i ) _ i 0
X—>0 g(X) X—>00 g (X)
Provided the second limit exist:

Test for an Increasing or Decreasing function:
A differentiable function f(x) is:

a) increasing on the interval (a,b) if £(x)>0 for all xe(a,b).

b) decreasing on the interval (a.0) j¢ p (x) <0 for all X< (a.b) .

Steps for finding where f(x)is increasing and where decreasing:
Stepl : Find the derivative £'(x)

Stepz : Set up a table that solves the two inequalities:
f'(x)>0 and f'(x)<0

Like that:
X X medal X, medal X, medal b
f + 0 - 0 +

First Derivative test:
Let f(x) denote a differentiable function.Find f'(x)and set up table to

determine where f{(x) is increasing and where it is decreasing.
1- If f(x)is increasing to the left of a point A on the graph of f(x)and is

decreasing to the right of A , then at the point A there is a local maximum.
2- If f(x)is decreasing to the left of a point A on the graph of f(x)and is

increasing to the right of A | then at the point A there is a local minimum.

Steps for graphing function:
1- Find the domain of f(x).
2- Locate the intercepts of f(x).
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3- Determine where f{(x)is increasing and where it is decreasing.
4- Find any local maxima or local minima.
5- Locate all points on the graph of f(x) at which the tangent line is either

horizontal or vertical.
6- Determine the end behavior and locate any a symptotes.

Concaring up ; concave Down:

Let f(x) derote a function that is differentiable on the interval (a, b )

1- The graph of f(x) is concring up words on (a, b) , if throughout (a, b) , the
tangent lines to the graph of f(x) lie bellow the graph.

2- The graph of f(x) is concaring downwards on (a, b) , if throughout (a, b),the
tangent lines to the graph of f(x) lie above the graph.

Test for concavity:
Lat y= f(x) be a function and let f''(x) be its second derivative.

Inflection point:
An inflection point of a function f(x) is a point on the graph of f(x) at which

the concavity of f(x)changes.

Second Derivative Test:
Let y= f(x) be a function that is differentiable on an open interval I and

suppose that the second derivative "'(x) exists on .Also suppose C is a number in I
for which f{c) =0.

I- If (%<0, then at the point (c,(f(c)) there is a local maximum.

2- If 1"'(x) >0, then at the point (c,( f(c)) there is a local minimum.

3- If f"'(x)=0, the test is inconclusive and the First Derivative Test must be used.

3K o ok ok ok ok ok ok o o o ok ok ok ok ok ok ok ok sk ok ok ok ok
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