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February 17, 2016

Homework
1G p.39-40 #1-3,5,6,8.9

Applications of Continuity and Differentiability

Continuity lim f(x) = f(x,)

Limit as the function approaches a value is
equal to the function evaluated at that point.

Differentiability ~ 1.) Continuous on the given interval
2.) No "sharp" points

3.) No vertical tangents
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Intermediate Value Theorem (IVT)

For a function f{x) that is:

« Continuous on the interval [a,b]

« Has values at the ends of the interval f{a) and f(b)
Then there exists some number ¢ such that:

«a<c<b

« fla) < fc) < fib)

Extension: If f{a) < 0 and f{b) > 0, then there must exist an f{c) = 0.
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Intermediate Value Theorem (IVT)

If
— fis a continuous function on the interval [a,b]
= f(a)<0andf(b)>0

Then
— there must exist a value ¢ €]a, o[ Where f(c) = 0.

If a function has at least one negative and one positive
value, then there must exist a third point between the two
original points where the graph crosses the x-axis

(aka: x-int, root, zero, solution).

Mean Value Theorem (MVT)

For a function f{x) that is:
1.) Continuous on the interval [a,b]

2.) Differentiable on the interval Ja,b[

There must exist a point ¢ €]a,b[ such that:

S(b)-f(a) _

A

Mean Value Theorem (MVT)

If
— fis a continuous function on the interval [a,b]
— f'is a differentiable function on the interval Ja,b[
Then
— there must exist a value ¢ €]a, b[ Where
b)—
o= LD-1@
b-a

If a function is continuous and differentiable, then there
must be a point on the interval where the instantaneous
rate of change is equal to the average rate of change over
the same interval.
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Rolle's Theorem (Extension of MVT)

For a function f{x) that is:

1.) Continuous on the interval [a,b]
(Function must exist at ends of interval)

2.) Differentiable on the interval ]a,b[
(Not necessarily at a and b)

If f{a) = f(b), then there must exist some ¢ €]a,b[ such that /"'(c)=0.
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Rolle's Theorem

If
— f'is a continuous function on the interval [a,b]
— fis a differentiable function on the interval ]a, 5[
- fla=f®)

Then

— there must exist a value ¢ €]a, [ Where f'(c) =0.

If a function is continuous and differentiable and the
function values at the ends of the interval are equal, then
there must be a point on the interval where a max or min
exists.

Rolle's Theorem (Example 1)

Prove f(x)=x’+3x" +6x+1 has exactly one real root.
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MVT (Example 3)

If 7(x) is such that f(2)=—4 and f'(x)>2 forall x €]2,7]
find the smallest possible value for f(7).
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MVT (Example 2)

Determine all numbers ¢ which satisfy the conclusions of the Mean
Value Theorem for the following function:

f(x)= x*+2x* —x ontheinterval [-1,2]
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Mean Value Theorem (Example 4)

A car driving along the motorway and travelling below the speed limit of 70
mph passes a police officer at 12:00. At 12:20 the same car passes another
police officer 24 miles further down the road along the motorway, again
travelling less than 70 mph. The driver is pulled over by the second
policeman and given a speeding ticket.

Use the Mean Value Theorem to show how the police knew the driver had
exceeded the posted speed limit.
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