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0 (5.3) Evaluating Definite Integrals
@ The Evaluation Theorem
@ Indefinite Integrals
@ The Net Change Theorem
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Theorem (The Evaluation Theorem)

If f is continuous on [a, b], then
b

f(x)dx = F(b) — F(a),
where F is any antideri\fative of f.
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Evaluate the integral [, x3 dx.
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Evaluate the integral [, x3 dx.

@ x3 is continuous on [—2, 1] (in fact, it's continuous everywhere).
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Evaluate the integral [, x3 dx.

@ x3 is continuous on [—2, 1] (in fact, it's continuous everywhere).
@ An antiderivative is F(x) =
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Evaluate the integral [, x3 dx.

@ x3 is continuous on [—2, 1] (in fact, it's continuous everywhere).

@ An antiderivative is F(x) = 1 x*.
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Evaluate the integral [, x3 dx.

@ x3 is continuous on [—2, 1] (in fact, it's continuous everywhere).
@ An antiderivative is F(x) = $x%.

/1 x¥dx=F(1) - F(-2)

2
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Evaluate the integral [, x3 dx.

@ x3 is continuous on [—2, 1] (in fact, it's continuous everywhere).
@ An antiderivative is F(x) = $x%.

/1 x3dx=F(1)- F(-2)= %(1)4 — (-3
-2
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Evaluate the integral [, x3 dx.

@ x3 is continuous on [—2, 1] (in fact, it's continuous everywhere).
@ An antiderivative is F(x) = $x%.

‘ 1
I L R O R D A
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

We often use the notation
F(x)]3 = F(b) - F(a)
or
[F(x)]5 = F(b) - F(a)
Therefore we can write b
/ fx)dx = F(x)]°
a

or

[ 00 = (F0o:
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the parabola y = x2 from 0 to 1.
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the parabola y = x2 from 0 to 1.
@ x2 is continuous on [0, 1] (in fact, it's continuous everywhere).
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the parabola y = x2 from 0 to 1.
@ x2 is continuous on [0, 1] (in fact, it's continuous everywhere).
@ An antiderivative is
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the parabola y = x2 from 0 to 1.
@ x2 is continuous on [0, 1] (in fact, it's continuous everywhere).
@ An antiderivative is 3x3.
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the parabola y = x2 from 0 to 1.
@ x2 is continuous on [0, 1] (in fact, it's continuous everywhere).
@ An antiderivative is x°.

1 1
/ X2 dx = [—x3]
0 3 1o
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the parabola y = x2 from 0 to 1.
@ x2 is continuous on [0, 1] (in fact, it's continuous everywhere).
@ An antiderivative is x°.

/01 x2 dx = [%x3]; = %(1)3 — %(0)3
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the parabola y = x2 from 0 to 1.
@ x2 is continuous on [0, 1] (in fact, it's continuous everywhere).
@ An antiderivative is x°.

1 1 .10 A 1 1
2 = —x3 :—13—— 3:_
/0 X2 dx [SX]O 5(1° - 5(0° =3
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the cosine curve from 0 to b, where 0 < b < /2.
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the cosine curve from 0 to b, where 0 < b < /2.
@ cos x is continuous on [0, 7r/2] (in fact, it's continuous everywhere).
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the cosine curve from 0 to b, where 0 < b < /2.
@ cos x is continuous on [0, 7r/2] (in fact, it's continuous everywhere).

@ An antiderivative is
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the cosine curve from 0 to b, where 0 < b < /2.
@ cos x is continuous on [0, 7r/2] (in fact, it's continuous everywhere).

@ An antiderivative is sin x.
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the cosine curve from 0 to b, where 0 < b < /2.
@ cos x is continuous on [0, 7r/2] (in fact, it's continuous everywhere).

@ An antiderivative is sin x.

b
/ cos x dx = [sin x]J
0
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the cosine curve from 0 to b, where 0 < b < /2.
@ cos x is continuous on [0, 7r/2] (in fact, it's continuous everywhere).

@ An antiderivative is sin x.

/b cos x dx = [sinx]% = sin(b) — sin(0)
0
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(5.3) Evaluating Definite Integrals The Evaluation Theorem

Find the area under the cosine curve from 0 to b, where 0 < b < /2.
@ cos x is continuous on [0, 7r/2] (in fact, it's continuous everywhere).

@ An antiderivative is sin x.

b
/ cos x dx = [sin x]g = sin(b) — sin(0) = sinb
0
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Indefinite Integrals

@ The Evaluation Theorem establishes a connection between
antiderivatives and definite integrals.

@ It says that fab f(x)dx equals F(b) — F(a), where F is an
antiderivative of f.

@ We need convenient notation for writing antiderivatives.
@ This is what the indefinite integral is.

Definition (Indefinite Integral)

The indefinite integral of f is another way of saying the antiderivative of
f, and is written [ f(x)dx. In other words,

/f(x)dx =F(x) means  F'(x) = f(x).
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(5.3) Evaluating Definite Integrals Indefinite Integrals

x*dx =
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(5.3) Evaluating Definite Integrals Indefinite Integrals

5
4 X

dx = —
X'dx = %
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(5.3) Evaluating Definite Integrals Indefinite Integrals

5
44y - X
x*dx = 5+C

FreeCalc Math 140 Lecture 22 April 30, 2013



FreeCalc Math 140

(5.3) Evaluating Definite Integrals Indefinite Integrals

Lecture 22

April 30, 2013




(5.3) Evaluating Definite Integrals Indefinite Integrals

@ This shows that the indefinite integral is a whole family of
functions.
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(5.3) Evaluating Definite Integrals Indefinite Integrals

5

by X°
/xdx— 5-|-C
d /x° 4
d—x(€+c)—x-

@ This shows that the indefinite integral is a whole family of
functions.

because

@ Example 1b, p. 318: the general antiderivative of 1 is

X
[ Injx]+Cy if x>0
F(X)—{lnyx|+c2 it x<0
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(5.3) Evaluating Definite Integrals Indefinite Integrals

5

by X°
/xdx— S-I-C
d /x° 4
d—x<€+c)—x-

@ This shows that the indefinite integral is a whole family of
functions.

because

@ Example 1b, p. 318: the general antiderivative of 1 is

X
[ Injx]+Cy if x>0
F(X)—{lnyx|+c2 it x<0

@ We adopt the convention that the formula for an indefinite integral
is only valid on one interval.
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(5.3) Evaluating Definite Integrals Indefinite Integrals

5
44y - X
/xdx—S-I-C

d /x° 4
d—X<—+C)—X.

because

@ This shows that the indefinite integral is a whole family of
functions.

@ Example 1b, p. 318: the general antiderivative of } is

[ Injx]+Cy if x>0
F(X)—{lnyx|+c2 it x<0

@ We adopt the convention that the formula for an indefinite integral
is only valid on one interval.

e [ ldx=In|x|+ C, and this is valid either on (—oc, 0) or (0, cc).
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.
/(10x4 — 2sec? x)dx
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.
/(10x4 — 2sec? x)dx = 10/x4dx — 2/sec2 xdx
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.
/(10x4 — 2sec? x)dx = 10/x4dx — 2/sec2 xdx
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.
/(10x4 — 2sec? x)dx = 10/x4dx — 2/sec2 xdx

5

X
=10 -2

05
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.
/(10x4 — 2sec? x)dx = 10/x4dx — 2/sec2 xdx

Xx°
—103—2
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.
/(10x4 — 2sec? x)dx = 10/x4dx — 2/sec2 xdx

5

= 10% —2tanx
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.
/(10x4 — 2sec? x)dx = 10/x4dx — 2/sec2 xdx

5

= 10% —2tanx + C
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.
/(10x4 — 2sec? x)dx = 10/x4dx — 2/sec2 xdx

5

_ 10% _dtanx+C

—2x° —2tanx+ C
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.

/c.oszedt9
sin© 6
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.

cos 6 1 cos 6
/sinzede_ /(Sin9> (Sin9> %
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.

cos 6 1 cos 6
/sinzede_ /(Sin9> (Sin9>d9
:/ do
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.

cos 6 1 cos 6
/sinzede_ /(Sin9> (Sin9>d9
= /csc9 do
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.

cos 6 1 cos 6
/sinzede_ /(Sin9> (Sin9>d9
= /csce do
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.
cosf 1 cos
/ sin219(:“9 B / (sin 6> (sin@ ) d

= / csc f cot0do
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.
cosf 1 cosf
/ sin219(:“9 B / (sin 6> (sine ) d

= / csc f cotfdo
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.
cosf 1 cosf
/ sin219(:“9 B / (sin 6> (sine ) d

= / csc f cotfdo

— —csch

FreeCalc Math 140 Lecture 22 April 30, 2013



(5.3) Evaluating Definite Integrals Indefinite Integrals

Find the general indefinite integral.
cosf 1 cosf
/ sin219(:“9 B / (sin 6> (sin@) d

= / csc 6 cot0do

= —c¢csch+C
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(5.3) Evaluating Definite Integrals Indefinite Integrals

3
(x3 — 6x)dx

0
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(5.3) Evaluating Definite Integrals Indefinite Integrals

/03(x3 — 6x)dx = [/(x3 - 6x)dx]:
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(5.3) Evaluating Definite Integrals Indefinite Integrals

/03(x3 — 6x)dx = [/(x3 - 6x)dx]:

= [/x3dx—6/xdx]z
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(5.3) Evaluating Definite Integrals Indefinite Integrals

/03(x3—6x)dx: :/(x3—6x)dx]:
- :/x3dx—6/xdx]z
- 3
L]
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(5.3) Evaluating Definite Integrals

3
/ (x3 — 6x)dx
0

FreeCalc Math 140

Indefinite Integrals

_/(xs - 6x)dx]:

r 3
/ Xdx 6 / xdx]
L 0

 _6

v }3
4 0
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(5.3) Evaluating Definite Integrals

3
/ (x3 — 6x)dx
0

FreeCalc Math 140

Indefinite Integrals

_/(xs - 6x)dx]:

- 3
/x3dx—6/xdx]
I 0

Z _6

v }3
4 0
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(5.3) Evaluating Definite Integrals

3
/ (x3 — 6x)dx
0

FreeCalc Math 140

Indefinite Integrals

_/(xs - 6x)dx]:

- 3
/x3dx—6/xdx]
I 0

- 3
x* . x? }
| 4 2 o
Lecture 22 April 30, 2013



(5.3) Evaluating Definite Integrals

3
/ (x3 — 6x)dx
0

FreeCalc Math 140

Indefinite Integrals

:/(x3 - 6x)dx]:

- 3
/x3dx— 6/xdx]
I 0

4 3

Xt X2
| 4 2 ]y

14 2 14 2
<43 33) <40 3-0
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(5.3) Evaluating Definite Integrals Indefinite Integrals

3 - 3
/(x3—6x)dx: /(x3—6x)dx]
0 i 0
- 3
= /x3dx—6/xdx]
I 0
[ )
| 4 2 Jo
(1 aizm) o (1lotog.02
4 4
81 27
=2 —27-0+0=-="
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Example
9542 42
2 -1
Evaluate: /zurtt,;/?dt
1
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Example
9542 42
2 -1
Evaluate: /zurtt,;/?dt
1

9
= / (2 +t1/2 — t2)dt
1
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(5.3) Evaluating Definite Integrals Indefinite Integrals

9542 | 42
2t t=vit—1

Evaluate: / Gro it YTl t2\[ dt
1

_ /19(2+t1/2—t_2)dt— [/(2+t‘/2—t‘2)dt}

9

1
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Example
9012, 42
2 —1
Evaluate: /zurtt,;/?dt
1

_ /19(2+t1/2—t_2)dt— [/(2+t‘/2—t‘2)dt}

9
— [/2dt+ /t1/2dt— /tzdt}
1

9

1
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(5.3) Evaluating Definite Integrals Indefinite Integrals

9542 | 42
2t t=vit—1

Evaluate: / Gro it YTl t2\[ dt
1

_ /19(2+t1/2—t_2)dt— [/(2+t‘/2—t‘2)dt}
_ ['/2dt+ /t1/2dt— /tzdtﬁ
M ]

1

9

1
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(5.3) Evaluating Definite Integrals Indefinite Integrals

9542 | 42
2t t=vit—1

Evaluate: / Gro it YTl t2\[ dt
1

_ /19(2+t1/2—t_2)dt— [/(2+t‘/2—t‘2)dt}

9
— [/2dt+ /t1/2dt— /tzdt}
. 1

9

9

1

e - |
]
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(5.3) Evaluating Definite Integrals Indefinite Integrals

9542 | 42
2t t=vit—1

Evaluate: / Gro it YTl t2\[ dt
1

_ /19(2+t1/2—t_2)dt— [/(2+t‘/2—t‘2)dt}

9
— [/2dt+ /t”zdt— /tzdt}
: 1

9

9

1

o - |
1
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(5.3) Evaluating Definite Integrals Indefinite Integrals

9542 | 42
2t t=vit—1

Evaluate: / Gro it YTl t2\[ dt
1

_ /19(2+t1/2—t_2)dt— [/(2+t‘/2—t‘2)dt}

9
— [/2dt+ /t”zdt— /tzdt}
: 1

£3/2 ] ©

9

1

ot - _
t+ 37

1
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(5.3) Evaluating Definite Integrals Indefinite Integrals

9542 | 42
2t t=vit—1

Evaluate: / Gro it YTl t2\[ dt
1

_ /19(2+t1/2—t_2)dt— [/(2+t‘/2—t‘2)dt}

9
— [/2dt+ /t1/2dt— /t2dt}
1

t3/2 ] ¢

9

1

2t+w—

1
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(5.3) Evaluating Definite Integrals Indefinite Integrals

9542 | 42
2t t=vit—1

Evaluate: / Gro it YTl t2\[ dt
1

_ /19(2+t1/2—t_2)dt— [/(2+t‘/2—t‘2)dt}

9
— [/2dt+ /t1/2dt— /t2dt}
1

9

1
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(5.3) Evaluating Definite Integrals Indefinite Integrals

9542 | 42
2t t=vit—1

Evaluate: / Gro it YTl t2\[ dt
1

_ /19(2+t1/2—t_2)dt— [/(2+t‘/2—t‘2)dt}

9
— |:/2dt+ /t1/2dt— /tzdt}
1

9
3/2 —1 9
2t+t—t] = [2t+ 2t3/2+1}
1 1

9

1

3 t
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Example
9012, 42
2 —1
Evaluate: /Wﬁdt
1

_ /19(2+t1/2—t_2)dt— [/(2+t‘/2—t‘2)dt}

9
— |:/2dt+ /t1/2dt— /tzdt}
1

9

1

9
e 2.4, 11°
- _ - cp/2 4 C
2t+3/2 1 [2t+3t +tL
1
2 1 2 1
= (2. £.932 L ) _(2.942.9%/2 L _
< 9+3-9 +9) < +3 +
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Example
9012, 42
2 —1
Evaluate: /Wﬁdt
1

_ /19(2+t1/2—t_2)dt— [/(2+t‘/2—t‘2)dt}

9
— |:/2dt+ /t1/2dt— /tzdt}
1

9

1

9
EEE . 2 11°
— |2 v — |2 “3/2 , 1
t+ 35~ 5 [t+3t +tL
1
2 1 2 1
= (2. £.932 L ) _(2.942.9%/2 L _
29 ) (1+210m
1 2
—18+18+- -2 _1
8 + 8+9 3
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(5.3) Evaluating Definite Integrals Indefinite Integrals

Example
9012, 42
2 —1
Evaluate: /Wﬁdt
1

_ /19(2+t1/2—t_2)dt— [/(2+t‘/2—t‘2)dt}

9
— |:/2dt+ /t1/2dt— /tzdt}
1

9

1

9
EEE . 2 11°
— |2 v — |2 “3/2 , 1
t+ 35~ 5 [t+3t +tL
1
2 1 2 1
= (2. £.932 L ) _(2.942.9%/2 L _
29 ) (1+210m
1 2 292
—18+18+ - -2 1=°2,
8 + 8+9 3 )
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(5.3) Evaluating Definite Integrals The Net Change Theorem

@ The Evaluation Theorem says that, if f is continuous on [a, b], then
b

f(x)dx = F(b) — F(a),
where F(x) is an antiéerivative of f(x).
@ This means F’ = f, so

/b F'(x)dx = F(b) — F(a),

FreeCalc Math 140 Lecture 22 April 30, 2013



(5.3) Evaluating Definite Integrals The Net Change Theorem

@ The Evaluation Theorem says that, if f is continuous on [a, b], then
b
f(x)dx = F(b) — F(a),
where F(x) is an antiéerivative of f(x).
@ This means F’ = f, so

/b F'(x)dx = F(b) — F(a),

@ F'(x) is the rate of change of y = F(x) with respect to x.
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(5.3) Evaluating Definite Integrals The Net Change Theorem

@ The Evaluation Theorem says that, if f is continuous on [a, b], then
b

f(x)dx = F(b) — F(a),
where F(x) is an antiéerivative of f(x).
@ This means F’ = f, so

/b F'(x)dx = F(b) — F(a),

@ F'(x) is the rate of change of y = F(x) with respect to x.
@ F(b) — F(a) is the net change in y as x changes from ato b.
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(5.3) Evaluating Definite Integrals The Net Change Theorem

@ The Evaluation Theorem says that, if f is continuous on [a, b], then
b

f(x)dx = F(b) — F(a),
where F(x) is an antiéerivative of f(x).
@ This means F’ = f, so

/b F'(x)dx = F(b) — F(a),

@ F'(x) is the rate of change of y = F(x) with respect to x.
@ F(b) — F(a) is the net change in y as x changes from ato b.

Theorem (The Net Change Theorem)
The integral of the rate of change is the net change:

/ " F(x)dx = F(b) — F(a).
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(5.3) Evaluating Definite Integrals The Net Change Theorem

@ If an object moves along a straight line with position function s(t),
then its velocity is v(t) = s'(t).
@ In this case, the Net Change Theorem says

/tz V(1)dt = s(t) — s(t;).

]
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(5.3) Evaluating Definite Integrals The Net Change Theorem

@ If an object moves along a straight line with position function s(t),
then its velocity is v(t) = s'(t).
@ In this case, the Net Change Theorem says

/tz V(1)dt = s(t) — s(t;).

]
@ This is the displacement, or net change of position.
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(5.3) Evaluating Definite Integrals The Net Change Theorem

@ If an object moves along a straight line with position function s(t),
then its velocity is v(t) = s'(t).
@ In this case, the Net Change Theorem says
b
/ V(1)dt = s(t) — s(t;).
]
@ This is the displacement, or net change of position.
@ If we want to calculate the distance the object travels, we have to
consider separately the intervals where v(t) > 0 (object moves to
the right) and v(t) < 0 (object moves to the left).
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(5.3) Evaluating Definite Integrals The Net Change Theorem

@ If an object moves along a straight line with position function s(t),

then its velocity is v(t) = s'(t).
@ In this case, the Net Change Theorem says

b
/ V(1)dt = s(t) — s(t;).
]

@ This is the displacement, or net change of position.
@ If we want to calculate the distance the object travels, we have to

consider separately the intervals where v(t) > 0 (object moves to

the right) and v(t) < 0 (object moves to the left). t
displacement = / v(t)dt
b

v(t) = A1 - A2 + AS

b
PE— distance:/ |v(t)|dt

1 2 t

=A;+ A+ Az

FreeCalc Math 140 Lecture 22 April 30, 2013



(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the displacement of the particle during the time period
1<t<4.

©@ Find the distance traveled during this time period.
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the displacement of the particle during the time period
1<t<4.

The displacement is

s(4) — s(1) = /14 v(1)dt
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = 2 — t — 6 (measured in meters per second).

@ Find the displacement of the particle during the time period
1<t<4.

The displacement is

s(4) — s(1) = /14 v(t)dt = /14(1‘2 _t—6)dt
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A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the displacement of the particle during the time period
1<t<4.

The displacement is

s(4) — s(1) = /14 V(1)dt = /14(1‘2 _t—6)dt
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v(t) = t> — t — 6 (measured in meters per second).

@ Find the displacement of the particle during the time period
1<t<4.

The displacement is

s(4) — s(1) = /14 V(1)dt = /14(1‘2 _t—6)dt
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the displacement of the particle during the time period
1<t<4.

The displacement is

s(4) — s(1) = /14 V(1)dt = /14(1‘2 t— 6)dt

- - 1

FreeCalc Math 140 Lecture 22 April 30, 2013



(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the displacement of the particle during the time period
1<t<4.

The displacement is

s(4) — s(1) = /14 V(1)dt = /14(1‘2 t— 6)dt
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the displacement of the particle during the time period
1<t<4.

The displacement is

s(4) —s(1) = /14 v(t)dt = /14(2‘2 —t—6)dt
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the displacement of the particle during the time period
1<t<4.

The displacement is

s(4) —s(1) = /14 v(t)dt = /14(2‘2 —t—6)dt
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the displacement of the particle during the time period
1<t<4.

The displacement is

s(4) —s(1) = /14 v(t)dt = /14(2‘2 —t—6)dt
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the displacement of the particle during the time period
1<t<4.

The displacement is

s(4) —s(1) = /14 v(t)dt = /14(2‘2 —t—6)dt

3 2
o 4ol

3 2

43 42 13 12
—<3‘z‘6‘4>—<3—2‘6 ‘)
_ 9
- .
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the displacement of the particle during the time period
1<t<4.

The displacement is

s(4) —s(1) = /14 v(t)dt = /14(2‘2 —t—6)dt

3 2
o 4ol

3 2
43 42 13 12
(3‘2‘6‘4>‘<3—2‘6 ‘)
_ 9
- .

Therefore the particle moves 4.5m to the left.
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the distance traveled during this time period.
v(i)=1? —t -6 =
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = 2 — t — 6 (measured in meters per second).

@ Find the distance traveled during this time period.
vi) =2 —t—6=(t—3)(t+2)
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the distance traveled during this time period.
v(t) =12 —t — 6 = (t — 3)(t +2) and so v(t) < 0 on the interval
and v(t) > 0 on the interval
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the distance traveled during this time period.
v(t)=1t> —t — 6 = (t — 3)(t + 2) and so v(t) < 0 on the interval [1, 3]
and v(t) > 0 on the interval
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A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the distance traveled during this time period.
v(t)=t2 —t— 6= (t—3)(t+2) and so v(t) < 0 on the interval [1, 3]
and v(t) > 0 on the interval
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).

@ Find the distance traveled during this time period.
v(t)=t2 —t— 6= (t—3)(t+2) and so v(t) < 0 on the interval [1, 3]
and v(t) > 0 on the interval [3, 4].
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).
@ Find the distance traveled during this time period.
v(t)=1t> —t — 6 = (t — 3)(t +2) and so v(t) < 0 on the interval [1, 3]
and v(t) > 0 on the interval [3, 4].
The distanc§ is

/1 v(t)dt
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).
@ Find the distance traveled during this time period.
v(t)=1t> —t — 6 = (t — 3)(t +2) and so v(t) < 0 on the interval [1, 3]
and v(t) > 0 on the interval [3, 4].
The distance is

4 3 4
/1 \v(t)\dt:/1[—v(t)]dt+/3 v(t)dt
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).
@ Find the distance traveled during this time period.
v(t)=1t> —t — 6 = (t — 3)(t +2) and so v(t) < 0 on the interval [1, 3]
and v(t) > 0 on the interval [3, 4].
The distance is

4 3 4
/1 \v(t)\dt:/1[—v(t)]dt+/3 v(t)dt
3

4
:/(—t2+t+6)dt+/ (2 — t — 6)dt
1 3
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).
@ Find the distance traveled during this time period.
v(t)=1t> —t — 6 = (t — 3)(t +2) and so v(t) < 0 on the interval [1, 3]
and v(t) > 0 on the interval [3, 4].
The distance is

4 3 4
[ wunm::j[_wnmr+é v(t)dt
3

4
:/X—F+t+®&+/ﬂﬁ—t—mm
1 3
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(5.3) Evaluating Definite Integrals The Net Change Theorem

A particle moves along a line so that its velocity at time t is
v(t) = t> — t — 6 (measured in meters per second).
@ Find the distance traveled during this time period.
v(t)=1t> —t — 6 = (t — 3)(t +2) and so v(t) < 0 on the interval [1, 3]
and v(t) > 0 on the interval [3, 4].
The distance is

4 3 4
ﬁ wunm::j[_wnmr+é v(t)dt
3

4
:/ﬂ—ﬂ+t+®&+/ﬂﬁ—t—mm
1 3
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= — ~10.17m
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