Calculus Name

Period 2 3 4

~ Inverse Function Theorem

Iffis a one-to-one differentiable function &
its inverse f 15 also differentiable,
then for the point f(a)=>b

()@=

/'(a)

Example:

Let f(x)=x’+x+1. Find an approximation for ( S/ —1) (4).

Solution: Because the derivative f'(x)=3x>+1 is always positive,

the function fis always increasing and, therefore, one-to-one.

One-to-one functions have inverses even though we may not be able to
solve and find the inverse function. But f has an inverse /' which is also
a function.

To apply the inverse theorem, we must find the corresponding a value for
the given b value of 4. Recall that the domain of a function is the range of
the inverse and vice versa.

So, we want to solve for x in the equation: x* +x+1=4.
Enter the function Y1=x + x+1 and Y2=4.

Use your calculator and the CALC 5: Intersect function to find the value.
The corresponding x ~1.213411663... °
You can use your calculator to complete the evaluation

Store X->A. Evaluate the derivative at A. Take the reciprocal..................

1
£'(1.213411663.. )

According to the theorem above ( f ) 4=

i

Iﬁtéf’ﬁé":“@;ﬂ
H=i.2134147

wH

Y=y

1.213411663
dxw‘ Mu=n

= 41?1@459
1-Ans ,
. 184c8848@1

(See HOME screen image above).

(f“) (4)~0.185.

Exer(:lses Record intermediate values in the table. Round all answers to the nearest thousandth

1. If f(x)=2x+sinx, A= f'(4)= f—-l (7)=
find (£} (7). ) (A)
2. If f(x)=x"+9x-2, | A= f'(4)= ) s = b oy
find (1 (5). ) f'(4)
3. If f(x)——; find: | s(4)= (r) (2)=~];—,27)=
(rJ@.

10 A= f'(4)= Y (6)=— =
4. Iff(x)—x2+1 for ( ) (f )(6)_f'(A)—
x>0, find () (6).




Three Value Theorems

Name

| . Formal Statement

Restatement

Graph

Intermediate Value Theorem

IVT

If is continuous on a
closed interval and
is any number between

and , then there
exists at least one value in

such that

On a continuous function, you will
hit every y-value between two given
y-values at least once.

v

Mean Value Theorem

MVT

If is continuous on the
closed interval and
differentiable on , then

there must exist at least one
value in such that

S ot

If conditions are met (very
important!) there is at least one point
where the slope of the tangent line
equals the slope of the secant line.

v

Extreme Value Theorem

EVT

A continuous function

on a closed interval
attains both an absolute
maximum for

all x in the interval and an
absolute minimum

forallxin
the interval

Every continuous function on a
closed interval has a highest y-value
and a lowest y-value.

A4




Calculus: IVT vs. MVT (vs. EVT) Name

2 3 4

1. Letfbe a function that is differentiable on the open interval (1, 10). If 7 (2) =-5f (5) =13,

and f (9) = -5, which of the following statements must be true? If the statement is true, also list

which theorem guarantees it.

a. fhas at least 2 zeros.
b. The graph has at least one horizontal tangent.
€, Forsomec,2<c<5,f(c)=3.

2. The function f is continuous for —2 < x <1 and differentiable for 2 <x <1 . If f (—2) =

and f (l) =4, which of the following statements could be true? For each of the true statements,
state which theorem supports it.

a. There exists ¢, where —2 < ¢ <1, such that f (c) =0.
b. There exists ¢, where =2 <c¢ <1, such that f '(b) =0.
c. There exists ¢, where —2 < ¢ <1, such that f (c) =3 .
d. There exists ¢, where —2 <c <1, such that f '(c) =3,

e. There exists ¢, where —2 < ¢ <1 such that f (c) > f (x) for all x on the closed interval
—2<x<1.

L

3. Given the diagram at the right, that f(x) is continuous, f(0)=1and f(3) =4, 4
is there a c on the interval (0, 3) such that f(c)=2.5 ? Justify your answer.




4. A car travels on a straight track. During the time interval 0 <7 <60 seconds, the car’s velocity
v,-measured in feet per second, and acceleration a, measured in feet per second per second, are
continuous functions. The table below shows selected values of these functions.

f(sec) ]0 |15 |25 [30 [35 |50 |60
V(o) B0 |30 |20 | -14 |10 (0" | 10
(ft/sec)

at) 1 15 |2 |1 |2 |4 |2
(ft/sec?)

a. For 0 <t <60, must there be a time ¢ when v(t) =—57 Justify your answer.

b. For 0 <7< 60, must there be a time  when a (t) =07? Justify your answer.

5. The functions fand g are differentiable for all real numbers, and g is strictly increasing. The table
below gives the values of the functions and their first derivatives at the selected values of x. The

function h is given byh(x) = f(g(x)) -6.

SR S() | g(x) | g'(x)
L |6 4 2 5
2 |9 2 3 1
3 (10 |4 4 2
4 -1 |3 6 7

a. Explain why there must be a value » for 1 <7 <3 such that h(r) ==3.

b. Explain why there must be a value ¢ for 1 < ¢ <3 such that h'(c) =y

6. Let g be a continuous function on the closed interval —1 < x < 3" and differentiable on the open
interval —1<x<3. If g(—l) =-10 and g(3) = 6, which of the following are guaranteed?

List the theorem that guarantees those statements as well.
a. g’(c) =0 for some c in the interval —1 < x <3.

b. g'(c) =4 for some c in the interval —1 < x <3.

g. g(c) =4 for some ¢ in the interval —1<x <3.



