Calculus I Section 4-4: Finding Absolute Extrema

Question 1

Let:
f(z) = 2® — 62 + 9z + 2

Find the absolute maximum and minimum values of f(z) on the closed interval [0, 4].
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Calculus I Section 4-4: Finding Absolute Extrema

Question 1 - Solution

We are given:
f(z) = 2® — 62 + 9z + 2

Step 1: Find critical points
fl(x) =32 —1224+9=3(x - 1)(z—-3)=0=x=1, 3

Step 2: Evaluate at endpoints and critical points in [0, 4]

f(0) =2
f(1)=6
f@3)=2
f(4)=6
Absolute Maximum: @ atz=1land x =4
Absolute Minimum: atx=0and x =3
Graph of the function on [0, 4]
f(x) (1,6) (4,)
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Calculus I Section 4-4: Finding Absolute Extrema

Question 2

Problem:
Find the absolute maximum and minimum values of the function

flz)=2% 32 +1
on the interval [0,4].
(a) Identify all critical points of f(x) in the interval.

(b) Evaluate f(z) at the endpoints and critical points.

(¢) Determine the absolute maximum and minimum values.
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Calculus I Section 4-4: Finding Absolute Extrema

Question 2 - Solution

We are given:
flz)=2® -32 +1

(a) Find critical points:
Take the derivative:
f'(x) = 322 — 62 = 3z(x — 2)

Set f'(z) = 0:
3x(x—2)=0=2=0,2=2

Both are in the interval [0, 4].
(b) Evaluate function at critical points and endpoints:

f0)=0%-3(02+1=1
f2)=8-12+1=-3
f(4) =64 —484+1=17

(c) Absolute extrema:

o Absolute minimum: | f(2) = —3
o Absolute maximum: | f(4) = 17

Graph of f(z) =23 —32% + 1 on [0,4]:

20 %
f(x)
15 +
10 +
5 4
— | | T
TT— 2 3 4
51

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



Calculus I Section 4-4: Finding Absolute Extrema

Question 3

Problem:
Find the absolute maximum and minimum values of the function
T
T =

on the interval [—2,2].
(a) Find the critical points of f(x) in the interval.
(b) Evaluate f(x) at the endpoints and at critical points.

(¢) Determine the absolute maximum and minimum values.
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Calculus I Section 4-4: Finding Absolute Extrema

Question 3 - Solution

We are given:

(a) Find critical points:
Use quotient rule:

(@2 +1)(1) —x(2z) 2% +1— 222 1— 22

! = = =
fa) = (x2 +1)? (2 +1)2 (2 +1)2
Set f'(z) = 0:
1 — 2?2 9
So, critical points: x = -1, x =1

(b) Evaluate at endpoints and critical points:

—2 2 -1 1
I =g =5 /=177 3
1 2
=1 )=
(c) Conclusion:
. 1
o Absolute minimum: | f(—1) = —3
. 1
o Absolute maximum: | f(1) = 3
Graph of f(z) = z%rl on [—2,2]:
1 .
f(x)
0.5 —o—
T
| x
-2 -1 1 2

—0.5 +
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Calculus I Section 4-4: Finding Absolute Extrema

Question 4

Problem:
Find the absolute maximum and minimum values of the function

f@) = #* n(a)
on the interval [1,4].
(a) Find the critical points of f(x) in the interval.

(b) Evaluate f(z) at the endpoints and critical points.

(¢) Determine the absolute maximum and minimum values.
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Calculus I Section 4-4: Finding Absolute Extrema

Question 4 - Solution

We are given:
/(@) = 2 In(2)
(a) Find critical points:

Use product rule:

f(z) = %[12] ‘In(z) + 22 - %[ln(m)] =2zn(x) + =z

Set derivative to zero:
1
f(x)=2zIn(z) +z=22n(z) +1) =0=2In(z) + 1 = 0= In(z) = g T= e~ 1/2

Since e~1/2 ~ 0.606 ¢ [1,4], there are no critical points in the interval.
(b) Evaluate at endpoints:

f(1)=1%In(1) =0, f(4) = 161n(4) = 16 - In(2?) = 16 - 2In(2) ~ 16 - 1.386 = 22.18

(c) Conclusion:

o Absolute minimum: | f(1) =0
o Absolute maximum: | f(4) ~ 22.18

Graph of f(x) =2%In(x) on [1,4]:

25 %
f(x)
20 +

15 +

10 +
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Calculus I Section 4-4: Finding Absolute Extrema

Question 5

Problem:
Find the absolute maximum and minimum values of the function

flx)=2% -3z +1
on the interval [—2,2].
(a) Find the critical points of f(x) in the interval.

(b) Evaluate f(z) at the endpoints and critical points.

(¢) Identify the absolute maximum and minimum values.

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



Calculus I Section 4-4: Finding Absolute Extrema

Question 5 - Solution

We are given:
flx)=2a® -3z +1
(a) Find critical points:

fl(x)=38322-3=3(*-1)=3(x—1)(z+1)

Set derivative to zero:
f(x)=0=2=+1

Critical points: = -1,z =1
(b) Evaluate function:
f(=2)=(-2)*-3(-2)+1=-8+6+1=—1
f(=1)=(-1)*=3(-1)+1=-1+3+1=3
f)=1-3+1=-1
f2)=8-6+1=3

(c) Conclusion:

e Absolute maximum: ‘f(—l) =f(2) = 3‘

o Absolute minimum: ‘f(—Q) =f(1) = —1‘

Graph of f(z)=2%—-3z+1on [-2,2]:
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Calculus I Section 4-4: Finding Absolute Extrema

Question 6

Problem:
Let f(x) = 2% — 422

(a) Find the critical points of f(x) in the interval [—3, 3].
(b) Evaluate the function at the critical points and endpoints.

(c) Identify the absolute maximum and minimum values of f(x) on the given interval.
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Calculus I Section 4-4: Finding Absolute Extrema

Question 6 - Solution
We are given:
fzx) = 2* — 422
(a) Find critical points:

f'(x) = 42® — 82 = 4w (2? — 2)
Set derivative to zero:

fllz)=0=2=0,+V2

(b) Evaluate at critical points and endpoints:

f(=3)=(-=3)* —4(-3)> =81 — 36 = 45
f(=V2) = (V2)' —4(v2)? =4 -8=—4
f(0)=0*—-4(0)>=0
f(V2) = same as f(—V2) = —4
f(3)=81-36=45

(c) Conclusion:

o Absolute maximum: ‘f(f?)) =f(3) = 45‘

« Absolute minimum: | f(£v/2) = —4

Graph of f(z)=xz*— 422 on [-3,3]:
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Calculus I Section 4-4: Finding Absolute Extrema

Question 7

Problem:
A company models its daily profit (in hundreds of dollars) as a function of the number of units produced,

using the function:
P(z) = —2® 4+ 62% + 15

where z is the number of units (in hundreds) produced per day, and x € [0, 5].
(a) Find all critical points of P(z) on the interval.

(b) Determine the absolute maximum and minimum profit on the interval [0, 5].
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Calculus 1

Section 4-4: Finding Absolute Extrema

Question 7 - Solu

We are given:

tion

P(z) = —2® + 622 + 15

(a) Find critical points:

Differentiate:

P'(x) = =32 + 122 = —3x(x — 4)

Set derivative equal to zero:

These are critical points

—3z(z—4)=0=>2=0,z=4
in the interval [0, 5].

(b) Evaluate endpoints and critical points:

Conclusion:

P(0)=—-0+0+15=15
P(4) = —64 4 96 4 15 = 47
P(5) = —125 + 150 4 15 = 40

o Absolute Maximum: | P(4) = 47
o Absolute Minimum: | P(0) = 15

Graph of P(z) = —a3

47 +

40 +

30 +

20 +

15 ¢

+ 622 + 15 on [0, 5]:

P(x)
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Calculus I Section 4-4: Finding Absolute Extrema

Question 8

Problem:
Let f(r) = 5.

(a) Find all critical points of f(x) on the interval [—3, 3].

(b) Evaluate f(x) at the critical points and endpoints.

(¢) Determine the absolute maximum and minimum values of f(z) on the given interval.
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Calculus I Section 4-4: Finding Absolute Extrema

Question 8 - Solution

We are given:

(a) Find critical points:
Use the quotient rule:
) (@2 +1)(1) —2(22) 22+1-222 —22+1
xTr) = = =
(2 +1)2 (22 4 1)2 (2 +1)2

Set numerator to 0:
2?4+ 1=0=2’=1=2=+1

(b) Evaluate at endpoints and critical points:

-3 3
=531~ 1
-1 1
)= - =
FEN =173
1 1
TW=11=3
3 3
N _°> 2
/) 9+1 10
(c) Conclusion:
. 1
o Absolute maximum: | f(1) = 3
. 1
o Absolute minimum: | f(—1) = —3
Graph of f(z) = 5% on [-3,3]:
0.5 /()
| x
-3 -2 -1 1 2 3
—0.5 |
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Calculus I Section 4-4: Finding Absolute Extrema

Question 9

Problem:
Let f(x) = 2% — 322 + 1.

(a) Find the critical points of f(z) on the interval [0, 3].
(b) Evaluate the function at the critical points and endpoints.

(c) Determine the absolute maximum and minimum values of f(z) on the interval.
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Calculus I Section 4-4: Finding Absolute Extrema

Question 9 - Solution

We are given:
flz)=2® -32 +1

(a) Find critical points:

f(x) = 32% — 62 = 3x(z — 2)

Set derivative to zero:
3x(x—2)=0=2=0,xz=2

(b) Evaluate f(z) at critical points and endpoints:

F0O)=0—0+1=1
f2)=8-12+41=-3
fB)=271-2T+1=1

(c) Absolute extrema:

o Absolute minimum: | f(2) = —3

o Absolute maximum: ‘f(O) =f3)=1 ‘

Graph of f(z) =2 —32%+1on [0,3]:

f(z)
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Calculus I Section 4-4: Finding Absolute Extrema

Question 10

Problem:
Let f(z) = AR

(a) Find the critical points of f(z) on the interval [-2,2].

(b) Evaluate the function at the critical points and endpoints.

(c) Determine the absolute maximum and minimum values of f(z) on the interval.
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Calculus I Section 4-4: Finding Absolute Extrema

Question 10 - Solution

We are given:

(a) Find critical points:
Use quotient rule:

(22 +1)(1) —2(22) 22 +1— 222 1—2

f(x) = (22 + 1)2 - (22 +1)2 N (22 + 1)

Set f'(z) = 0:
1—-22=0=2=+1

(b) Evaluate f(x):

1
o Absolute maximum: | f(1) = 3
.. 1
e Absolute minimum: | f(—1) = ~5
Graph of f(x)= 2257 on [—2,2]:
05 1 f(x)
-2 —‘1 1
—0.5 +
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