Calculus 1 Section 4-7: The Mean Value Theorem

Question 1

Let
fz) = 2% + 22

(a) Verify that f(z) satisfies the hypotheses of the Mean Value Theorem on the interval [1,4].
(b) Find all numbers ¢ € (1,4) that satisfy the conclusion of the Mean Value Theorem.
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 1 - Solution

We are given
fz) = 2% + 22

(a) Verifying the hypotheses
The function f(z) is a polynomial, so it is continuous on the closed interval [1,4] and differentiable on
the open interval (1,4).
Therefore, the hypotheses of the Mean Value Theorem are satisfied.
(b) Applying the Mean Value Theorem
First compute the derivative:
flz)=2x+2

Next compute the average rate of change of f on [1,4]:

f(4) - f(1)  (16+8) —(1+2) 21 .
4—1 3 T3

Set the derivative equal to this value:
5
20+2=7z>20=5:c:§

Thus, the number that satisfies the conclusion of the Mean Value Theorem is

5
c= -
2

Graph of f(z), the secant line, and the tangent line at c

30 %

20 +

10 +

Function - - - Secant ----- Tangent
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 2

Problem:
Let
f(z) =1In(z), for z € [1,4]

(a) Verify that f satisfies the hypotheses of the Mean Value Theorem on the interval.

(b) Find all values of ¢ € (1,4) such that
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 2 - Solution

We are given:

f(x) = In(z)

(a) Check MVT hypotheses:

1. f(z) is continuous on [1,4]: Yes, In(z) is continuous for 2 > 0, so continuous on [1, 4]

2. f(x) is differentiable on (1,4): Yes, In(x) is differentiable for 2 > 0, so differentiable on (1,4)
The Mean Value Theorem applies.

(b) Find the value(s) of c:
Compute average rate of change:

f@) — (1) _ m(4) ~In(1) _ In(4) _ 2In(2)

4-1 3 -3 3
Now compute f'(z):
1
/ — —
fa)=1
et 1 2In(2) 3
iy 12 _
FaO=2===%3" = ““mp
Answer:
3
= ~ 2.164
T om() 0

Graph of f(z)=In(z) on [1,4]:

2,,
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 2

Problem:
Let
f(z) = 2® —32® + 22, on the interval [1, 3]

(a) Verify that f satisfies the hypotheses of the Mean Value Theorem on [1, 3].
(b) Find all values of ¢ € (1,3) such that

fB) - f(1)

7o) = 55—
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 2 - Solution

We are given:
f(z) = 2% —32% + 22

(a) Hypotheses of the MVT:
- f(z) is a polynomial continuous on [1,3] - f(z) is differentiable on (1, 3)
Therefore, MVT applies.

(b) Apply the MVT:

Compute:
f3)=27T-27+6=6, f(1)=1-3+2=0
6-0 6
verage rate of change 313

Compute derivative:
f'(z) = 32% — 62+ 2

Set f'(c) = 3:
32 -6c+2=3 = 3%2—-6c—1=0

Solve:

6+ +/(—6)2 —4(3)(-1) :6ﬁ:\/36+12:61\/@:614\/§:3ﬁ:2\/§

C =

Answer:
+2
- % Only the value(s) in (1,3) are valid.
Since:
3—2V3
T\[ ~ 0.845 <1 (not valid)
3423
%f ~ 2.155 € (1,3)
Final answer:
oo 3t 2V/3
=

Graph of f(z) =23 —32% + 2z on [1,3]:

8 «
/(=)
6
4 +
2+
\_\",/ ! x |
0.5 1 3.5 4
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 4

Problem:
Let
f(x) = ln(x2 +1) on the interval [—1,2].

(a) Verify that f satisfies the hypotheses of the Mean Value Theorem on [—1, 2].

(b) Find all values of ¢ € (—1,2) such that
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 4 - Solution

The function f(z) = In(1 + 22) is continuous on [—1,2] and differentiable on (—1,2), so the Mean Value
Theorem applies.

f@2) - f(=1) _ In(5/2) oy 2
e =
Let L =1In(5/2). Then Lc¢? — 6¢+ L =0, so
3++/9— L2
C:T.

The plus root exceeds 2. The only admissible value is

3= VI—G/2P _ | seiss.

n(5/2)

CcC =
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 5

Problem:
Let

fz) =

° on the interval [1,4].
z+2
(a) Verify that f(x) satisfies the hypotheses of the Mean Value Theorem on [1,4].

(b) Find all values ¢ € (1,4) such that
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 5 - Solution

We are given:

(a) Check MVT conditions:
- f(x) is a rational function with denominator 42 # 0 on [1,4] continuous on [1,4]. - It is differentiable
on (1,4) as it’s smooth where defined.
MVT applies.

(b) Compute average rate of change:

1 4 2
1 = — 4 = - = —
JW-ja) _3-1 1
4 -1 3 9
Find derivative:
Use quotient rule:
f,(l_)_(m+2)(1)—x(1)_x—|—2—x_ 2
B (x+2)? (@ +2)? (2+2)?
Set: 5 .

Now, only one of these is in the interval (1,4):

c=—243V2~ —2+4+424=294

c=—2+3V2]isin (1,4)

Graph of f(z) and secant line:

f(z) _
0.6 { i
0.5 { 2’
0.4 | L2’
0.3
i x\
1 15 2 25 3 35 4 45
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 6

Problem:
Let
f(2) = In(a? + 1)

on the interval [—1,2].
(a) Verify that f(x) satisfies the hypotheses of the Mean Value Theorem on the interval.

(b) Find all values of ¢ € (—1,2) such that
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 6 - Solution

The function f(z) = In(1 + 22) is continuous on [—1,2] and differentiable on (—1,2), so the Mean Value
Theorem applies.

f@2) - f(=1) _ In(5/2) oy 2
e =
Let L =1In(5/2). Then Lc¢? — 6¢+ L =0, so
3++/9— L2
C:T.

The plus root exceeds 2. The only admissible value is

3= VI—G/2P _ | seiss.

n(5/2)

CcC =
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 7

Problem:
Let

on the interval [1, 4].
(a) Show that the hypotheses of the Mean Value Theorem are satisfied.

(b) Find all values of ¢ € (1,4) such that
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 7 - Solution

We are given:

(a) MVT Conditions:
- f(z) is continuous on [1,4]: The function is a rational function with no discontinuities on this interval.
- f(z) is differentiable on (1,4): Differentiable as a quotient of differentiable functions, and denominator

never zero.
MVT applies.

(b) Compute the average rate of change:

=3 =3
f[H-f0 _5-3 % _3 1_1
-1 3 3 710 3 10
Find derivative:
ron (z+1)(1) —2(1) B 1
F@ ==y ~@rie
Set:
1 1

R S 1)2=10= 1=v1I0=c=v10-1
crng 10 Y cr1=VI0Ze=VI0

Since v/10 = 3.16, we find ¢ ~ 2.16 € (1,4)
c=+V10-1
Graph of f(z) and Secant Line:

0.8 1 f(z)

0.7 + T
0.6 + T
0.5 +

0.4 +
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 8

Problem:
Let
f(x) = sin(x)

on the interval [0, 7].
(a) Verify that f(z) satisfies the hypotheses of the Mean Value Theorem.

(b) Find all numbers ¢ € (0, ) such that

© 2026 Stem-Master.com, All rights reserved.



Calculus 1 Section 4-7: The Mean Value Theorem

Question 8 - Solution

We are given:

f(z) = sin(z)

(a) MVT Conditions:

- f(z) is continuous on [0,7]: Sine is continuous everywhere.

- f(z) is differentiable on (0,7): Sine is differentiable everywhere.
MVT applies.

(b) Apply MVT:
Average rate of change:

We want:

Graph of f(z) = sin(z) on [0,7]:

1,,

f(x)

SIER S
3
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 9

Problem:
Let

1
flx) = =
on the interval [1, 3].

(a) Verify that f(z) satisfies the hypotheses of the Mean Value Theorem.

(b) Find all numbers ¢ € (1,3) such that
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 9 - Solution

We are given:

flz) =2

x

(a) Conditions for MVT:

- f(z) is continuous on [1,3] - f(x) is differentiable on (1, 3)
Therefore, MVT applies.

(b) Apply MVT:

fB-fm _3-1_ -3 1
3—-1 2 2 3
Now compute derivative:
d (1 1
ey = & (2 _ L
i) = dx (x) x?
f'(c)——l——1 =3=c=V3
c? 3
c=v3¢e(1,3)
Graph of f(z) =1 on [1,3]:
f(=)
1 B
0.5 +
0.33 +
‘ x
V3 3
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 10

Problem:
Let
f(x) = sin(x)

on the interval [0, 7].
(a) Verify that f(z) satisfies the conditions of the Mean Value Theorem on [0, 7].

(b) Find all values of ¢ € (0, 7) such that
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Calculus 1 Section 4-7: The Mean Value Theorem

Question 10 - Solution

We are given:

f(z) = sin(z)

(a) Conditions for MVT:
- f(z) is continuous on [0,7] - f(x) is differentiable on (0, 7)
MVT applies.

(b) Apply MVT:

We need:

Graph of f(z) = sin(z) on [0, 7]:

f(x)

0.5

[SEREE
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