Name: Period: Date:

Extrema and Average Rates of Change assignment

Use the graph of each function to estimate intervals on which the function is increasing, decreasing, or constant.
Support the answer numerically.
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Name: Period: Date:

Extrema and Average Rates of Change assignment

4, (2 if x< -2
f(x)_{—xz—Zx if x> -2
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Approximate the relative extrema of each function.
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Name: Period: Date:

Extrema and Average Rates of Change assignment

Approximate the relative and absolute extrema of each function.

7. 8.
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Estimate and classify the extrema for the graph of each function. Support the answers numerically.
9. f(x)=-x3-2x*+2x-1
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Name: Period: Date:

Extrema and Average Rates of Change assignment
10. f(x) = x* — 5«

y

\/ L\

Find the average rate of change of each function on the given interval.

11. f(x)=x*-3x+4 [0;4] 12. FO) = 2:_+x1

[1; 4]
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Name: Period: Date:

Extrema and Average Rates of Change assignment

13. f)=Vvx+2 [2;7] 14. fx) == 2 [—4; 6]

X

15. f(x)=x*-3x-2 [0;4]
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Name: Period: Date:

Extrema and Average Rates of Change assignment

16. f(x)=-x*-3x+4 [-3;2]
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SOLVE THE PROBLEM

17. Maria records her distance from home over time. The values are shown in the table below. Find her average
speed over the first 4 hours.

t (hours) 0 1 2 3 4 5 6 7
D(t)(miles) 0 60 110 180 220 360 | 420 600
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Name: Period: Date:
Extrema and Average Rates of Change assignment
ANSWERS

Use the graph of each function to estimate intervals on which the function is increasing, decreasing, or constant.
Support the answer numerically.

1. From the graph, it appears that:

1
fX)=—-=x*+x+4 1

2 A function- Exz + x + 4 isincreasing forx < 1
A function —%xz + x + 4 is decreasing forx > 1

The critical point is (1;4.5)

x| -3 | -2 | -1 0 1 2 3

5 y| —3.5| 0 2.5 4 4.5 4 2.5

21 The table supports this conjecture.

2. fx)=x3-2x*+4 From the graph, it appears that:

A function x3 — 2x + 4 isincreasingfor x <0 and x > 1.3

3. fx)=-x%+1
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The tables support this conjecture.

From the graph, it appears that:

A function x3 + 1 is decreasing for (—oo; ©)

sty A function x3 — 2x + 4 is decreasing for 0 < x < 1.3

a4 The critical points are (0;4) and (1.3;2.8)

3+ x<0

2+ X —4 -3 -2 -1

1T y| —92 —41 -14 1
a : 0<x<1.3

T x| 0.1 0.5 1.1

NI y| 3.98 | 3.63 2.9

T x>1.3

M x| 1.5 2 3 4

°T y| 2.87 4 13 36

X
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The table supports this conjecture.
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Name: Period: Date:

Extrema and Average Rates of Change assignment

4, flx) = {2 if x < -2 From the graph, it appears that:
—-x%2-2x if x> -2
A function f(x) is constant for x < —2

51V A function f(x) isincreasing for —2 < x < —1
. A function f(x) is decreasing for x > —1
: The critical points are (—2;0) and (—1; 1)
2 x < —2o0r (—ow;—-2)
1 ) x| -5 —4 -3 -2

5 4 3 2 -1 1 2 3 4 5 y 2 2 2 2
1 —2<x<-1lor(-2;-1)
2 \ x| —1.9 -1.6 -1.3 -1.1
3 y| 0.19 0.64 0.91 0.99
4 x> —1or (—1;»)
3 \\ x| 0 1 2 3

) -3 -8 —15

The tables support this conjecture.

Approximate the relative extrema of each function.

5. 6.

w

/
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Relative minimum (1; —2) Relative minimum (—1; 1)

Relative maximum (—1; 2) Relative maximum (—0.5;1.3)
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Name: Period: Date:

Extrema and Average Rates of Change assignment

Approximate the relative and absolute extrema of each function.

7. 8.
| Z\y H H H Gny
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3 2 1 i 2;. é 3 5 4 3 3 11 5
1+
2+
3+
| 6T
Relative minimum (—2;2) Relative minimum (1.1; —3)
Relative maximum (- 1.5;2.3) Relative maximum (0.1; —1.9)
Absolute minimum (0; 0) Absolute minimum (—1.3; —5.5)
No absolute maxima No absolute maxima

Estimate and classify the extrema for the graph of each function. Support the answers numerically.

9. f(x)=-x3-2x*+2x-1 From the graph, it appears that:
f(x) has relative minimum in x = —1.72
5Ly f(x) has relative maximum in x = 0.38
T lim f(x) = o and lim f(x) = —o0
34 X—>—00 X—00

f(x) has no absolute maxima and absolute minima.

1t x<—1.72 or (—o0,—1.72)
L N R S x| —4 -3.5 -3 -2.4 -2
T P s e y| 87 2263 | 3.5 | -3.49[-5.1

-1.72 < x < 0.38 or (—1.72;0.38)

x| —-1.7 -1.5 -1.2 -1 0

-5.3 —-5.14 | —4.55 -4 -1

For interval (—oo0, —1.72) the function is decreasing. x> 0.38 or (0.38; x)

In x =—-1.72, f(x) has relative minimum. x 1 2 3 4 5

For interval (—1.72; 0.38) the function is increasing. -2 ~13 —40 -89 —166

In x =0.38, f(x) has relative maximum.

” - ) The tables support this conjecture.
For interval (0.38; o) the function is decreasing.
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Name: Period: Date:

Extrema and Average Rates of Change assignment

10. f(x) = x* — 5x? From the graph, it appears that:

‘ 6Ly f(x) has relative maximum in x =0
f(x) has absolute minimumin x = —1.58 and x =
1.58

lim f(x) = o and chi_)rgf(x) = o0

I L Yoo
f(x) has no absolute maxima.

s 4 3 |2 4 3 a 5 x < —1.58 0or (—;—1.58)
X -3 -2.5 -2 —1.52
y 36 7.81 —4 —-6.21

—1.58 <x<0o0r(—1.58;0)
x| —1.36 | —1.20 | —1.04 | —0.88

—-5.83 | —=5.14 | —4.24 | -3.27

0<x<1.58 or(0;1.58
x| 0.56 0.72 1.04 1.20

—-1.47 | -2.32 | —4.24 | —-5.14

For interval (—oo; —1.58 ) the function is decreasing.
In x =—1.58, f(x) hasabsolute minimum.

For interval (—1.58; 0) the function is increasing.

In x =0, f(x) hasrelative maximum.

For interval (0; 1.58) the function is decreasing. x> 1.58 or(1.58;»)
In x =1.58, f(x) hasabsolute minimum. x| 1.68 2.0 2.48 2.98
For interval (1.58 ; o) the function is increasing. y| —6.15 -4 7.08 | 32.95

The tables support this conjecture.
Find the average rate of change of each function on the given interval.

11. f(x)=x*-3x+4 [0;4] 12. 2x+1

= 1;4
f=2"0 w4l
x)=x>-3x+4 [0;4 2x+1
I 10:4] f=2"— (14
fO) —fx)  f4)-f(0) ) = flx) _ f(A) - fQ1) _
X, —x;,  4-0 Xy — Xq 4-1
42 -3+4+4—(02-3+0+4) 2:4+1 2-1+1
= = _ _5-—4 5-1 _
p - 3
_16-12+4 —(0+0+4) _ 841 241
4 __1 4 _
4+4 -4 = 3 =
T4 9_3
A _1 a_
=1- 3
-1 _B
The average rate of change on the interval [0; 4] 12
. .33
is 1. The average rate of change on the interval [1; 4] is 12
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Name: Period: Date:

Extrema and Average Rates of Change assignment

X
fR=vx+z [27] fo=-222 a6
X
fa) = fa) _ f(D—f@) fxa) = f@x) _ f6) = (1)
X, —x = 7-2 X2 — X1 6—(—4)
NT¥2-(ZF2) 612 242
- 5 - - 10 -
V9 - (V4) 8_2
_3-2 o
. ° _1z_
— = 10
5 1
h f ch hei 112;7 12
The average rate of change on the interval [2; 7] The average rate of change on the interval [—4; 6] is L

.1
IS —. 12
5

15. f(x)=x*-3x-2 [0;4]
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f(xz)—f(x1)=f(4)—f(0)_2—(—2)=f

= =1
Xy — X1 4-0 4 4
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Name: Period: Date:

Extrema and Average Rates of Change assignment

16. f(x)=-x*-3x+4 [-3;2]
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SOLVE THE PROBLEM

17. Maria records her distance from home over time. The values are shown in the table below. Find her average
speed over the first 4 hours.

t (hours) 0 1 2 3 4 5 6 7
D(t)(miles) 0 60 110 180 220 360 | 420 600

220-0 _ 220 _

o 55

Average speed over the first 4 hours =

The average speed is 55 miles per hour.

Convricht © PreCalculusCoach.com 12 Precalcu"uscoach‘com



