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Question 1

Find the critical points of a given function
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Find the critical points of a given function
1 (3-6) 258
Slane AW d ol Slas slaw)

In exercises 3-6, find all critical numbers by hand. Use your knowledge of the type of graph
(e.g., parabola or cubic) to determine whether the critical number represents a local maximum,

local minimum or neither.

3. (@ f(x)=x*+5x—1 (b) f(x) = —x* +4x+2

9L bl g pal! s yuda

Justin Dsouza



Find the critical points of a given function
1 (3-6) 258
Blase AW Ayl SlasY sl

In exercises 3-6, find all critical numbers by hand. Use your knowledge of the type of graph
(e.g., parabola or cubic) to determine whether the critical number represents a local maximum,

local minimum or neither.

4. (@) f(x) =x> =3x+1 (b) f(x) = —x> + 6x* +2

A9 el g ) Ty
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Find the critical points of a given function
1 (3-6) 258
Slane AW d ol Slas slaw)

In exercises 3-6, find all critical numbers by hand. Use your knowledge of the type of graph
(e.g., parabola or cubic) to determine whether the critical number represents a local maximum,

local minimum or neither.

5. (@) f(x) = x> —3x* + 6x (b) f(x) = —x> + 3x* — 3x

9L bl g pal! s yuda
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Find the critical points of a given function
1 (3-6) 258
Slane AW d ol Slas slaw)

In exercises 3-6, find all critical numbers by hand. Use your knowledge of the type of graph
(e.g., parabola or cubic) to determine whether the critical number represents a local maximum,

local minimum or neither.

6. (@) f(x)=x*-2x*+1 (b) f(x) =x*=3x> +2

9L bl g pal! s yuda

Justin Dsouza
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Find the absolute extrema of a given function
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2

Find the absolute extrema of a given function

Slans AW dillasll §gmaldll @adll Slow)

(25-34)

258

In exercises 25- 34, find the absolute extrema of the given function on each indicated interval.

25. f(x) =x°> —3x+1on (a) [0,2] and (b) [-3, 2]

Ay jaol|

9L bl g pal! s yuda
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2

Find the absolute extrema of a given function

Slans AW dillasll §gmaldll @adll Slow)

(25-34)

258

In exercises 25- 34, find the absolute extrema of the given function on each indicated interval.

26. f(x) =x* —8x* +2on (a) [-3,1] and (b) [-1, 3]

A jaol|

9L bl g pal! s yuda
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Find the absolute extrema of a given function

Slans AW dillasll §gmaldll @adll Slow)

(25-34)

258

In exercises 25- 34, find the absolute extrema of the given function on each indicated interval.

27. f(x) = x*/° on (a) [-4, —2] and (b) [-1, 3]

Ay jaol|

9L bl g pal! s yuda
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Find the absolute extrema of a given function

Slans AW dillasll §gmaldll @adll Slow)

(25-34)

258

In exercises 25- 34, find the absolute extrema of the given function on each indicated interval.

28. f(x) =sinx+ cosxon (a) [0, 27] and (b) [7/2, 7]

9L bl g pal! s yuda
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Find the absolute extrema of a given function

Slans AW dillasll §gmaldll @adll Slow)

(25-34)

258

In exercises 25- 34, find the absolute extrema of the given function on each indicated interval.

29. f(x) =e™ on (a) [0, 2] and (b) [-3, 2]

2

9L bl g pal! s yuda
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Find the absolute extrema of a given function

Slans AW dillasll §gmaldll @adll Slow)

(25-34)

258

In exercises 25- 34, find the absolute extrema of the given function on each indicated interval.

30. f(x) = x*¢"* on (a) [-2, 0] and (b) [0, 4]

9L bl g pal! s yuda
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Find the absolute extrema of a given function

Slans AW dillasll §gmaldll @adll Slow)

(25-34)

258

In exercises 25-34, find the absolute extrema of the given function on each indicated interval.

31. f(x) =

3x?

3 on (a) [—2, 2] and (b) [2, 8]

A jaol|

9L bl g pal! s yuda
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Find the absolute extrema of a given function

Slans AW dillasll §gmaldll @adll Slow)

(25-34)

258

In exercises 25- 34, find the absolute extrema of the given function on each indicated interval.

32. f(x) =tan"'(x*) on (a) [0, 1] and (b) [-3, 4]

Ay jaol|

9L bl g pal! s yuda
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Find the absolute extrema of a given function

Slans AW dillasll §gmaldll @adll Slow)

(25-34)

258

In exercises 25- 34, find the absolute extrema of the given function on each indicated interval.

33. f(x) =

X
x2+1

on (a) [0, 2] and (b) [-3, 3]

Ay jaol|

9L bl g pal! s yuda
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Find the absolute extrema of a given function

Slans AW dillasll §gmaldll @adll Slow)

(25-34)

258

In exercises 25-34, find the absolute extrema of the given function on each indicated interval.

34. f(x) =

X

on
x? + 16

(a) [0, 2] and (b) [0, 6]

Ay jaol|

9L bl g pal! s yuda
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Question 3

Identify increasing and decreasing functions
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3

Identify increasing and decreasing functions

Buviell 1Wly Ladlow) DI 2egha fe Iyl

(1-10)

267

In exercises 1-10, find (by hand) the intervals where the function is increasing and decreasing.

Use this information to determine all local extrema and sketch a graph.

1. y=x —3x+2

9L bl g pal! s yuda

Justin Dsouza




3

Identify increasing and decreasing functions

Buviell 1Wly Ladlow) DI 2egha fe Iyl

(1-10)

267

In exercises 1-10, find (by hand) the intervals where the function is increasing and decreasing.

Use this information to determine all local extrema and sketch a graph.

2. y=x +2x*+1

9L bl g pal! s yuda

Justin Dsouza




3

Identify increasing and decreasing functions

Buviell 1Wly Ladlow) DI 2egha fe Iyl

(1-10)

267

In exercises 1-10, find (by hand) the intervals where the function is increasing and decreasing.

Use this information to determine all local extrema and sketch a graph.

3. y=x*—-8x*+1

9L bl g pal! s yuda

Justin Dsouza




3

Identify increasing and decreasing functions

Buviell 1Wly Ladlow) DI 2egha fe Iyl

(1-10)

267

In exercises 1-10, find (by hand) the intervals where the function is increasing and decreasing.

Use this information to determine all local extrema and sketch a graph.

4, y=x —3x* —9x+1

9L bl g pal! s yuda
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3

Identify increasing and decreasing functions

Buviell 1Wly Ladlow) DI 2egha fe Iyl

(1-10)

267

In exercises 1-10, find (by hand) the intervals where the function is increasing and decreasing.

Use this information to determine all local extrema and sketch a graph.

5. y = (x +1)*°

9L bl g pal! s yuda
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3

Identify increasing and decreasing functions

Buviell 1Wly Ladlow) DI 2egha fe Iyl

(1-10)

267

In exercises 1-10, find (by hand) the intervals where the function is increasing and decreasing.

Use this information to determine all local extrema and sketch a graph.

6. y=(x—-1)"

9L bl g pal! s yuda
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3

Identify increasing and decreasing functions

Buviell 1Wly Ladlow) DI 2egha fe Iyl

(1-10)

267

In exercises 1-10, find (by hand) the intervals where the function is increasing and decreasing.

Use this information to determine all local extrema and sketch a graph.

7. Y = SInX + COS X

9L bl g pal! s yuda

Justin Dsouza
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Identify increasing and decreasing functions

Buviell 1Wly Ladlow) DI 2egha fe Iyl

(1-10)

267

In exercises 1-10, find (by hand) the intervals where the function is increasing and decreasing.

Use this information to determine all local extrema and sketch a graph.

2

8. y=sIn"x

9L bl g pal! s yuda

Justin Dsouza




3

Identify increasing and decreasing functions

Buviell 1Wly Ladlow) DI 2egha fe Iyl

(1-10)

267

In exercises 1-10, find (by hand) the intervals where the function is increasing and decreasing.

Use this information to determine all local extrema and sketch a graph.

9. y=e

¥2—1

9L bl g pal! s yuda

Justin Dsouza
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Identify increasing and decreasing functions

Buviell 1Wly Ladlow) DI 2egha fe Iyl

(1-10)

267

In exercises 1-10, find (by hand) the intervals where the function is increasing and decreasing.

Use this information to determine all local extrema and sketch a graph.

10. y =In(x* —1)

9L bl g pal! s yuda

Justin Dsouza
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Question 4

Find the local extrema of a given function
using the First Derivative test -
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Teacher
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4

Find the local extrema of a given function using the First Derivative test

JaV AL HLaS plasuials Lane VW Adonall (gl @l Sl

(11-20)

267 |

In exercises 11-20, find (by hand) all critical numbers and use the First Derivative Test

to classify each as the location of a local maximum, local minimum or neither.

11. y=x*+4x° -2

v jaoll
9L bl g pal! s yuda

Justin Dsouza



4

Find the local extrema of a given function using the First Derivative test

JaV AL HLaS plasuials Lane VW Adonall (gl @l Sl

(11-20)

267 |

In exercises 11-20, find (by hand) all critical numbers and use the First Derivative Test

to classify each as the location of a local maximum, local minimum or neither.

12. y=x" —-5x*+1

v jaoll
9L bl g pal! s yuda

Justin Dsouza



4

Find the local extrema of a given function using the First Derivative test

JaV AL HLaS plasuials Lane VW Adonall (gl @l Sl

(11-20)

267 |

In exercises 11-20, find (by hand) all critical numbers and use the First Derivative Test

to classify each as the location of a local maximum, local minimum or neither.

13. y = xe”

2%

v jaoll
9L bl g pal! s yuda
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4

Find the local extrema of a given function using the First Derivative test

JaV AL HLaS plasuials Lane VW Adonall (gl @l Sl

(11-20)

267 |

In exercises 11-20, find (by hand) all critical numbers and use the First Derivative Test

to classify each as the location of a local maximum, local minimum or neither.

14. y = x%¢™

v jaoll
9L bl g pal! s yuda
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4

Find the local extrema of a given function using the First Derivative test

JaV AL HLaS plasuials Lane VW Adonall (gl @l Sl

(11-20)

267 |

In exercises 11-20, find (by hand) all critical numbers and use the First Derivative Test

to classify each as the location of a local maximum, local minimum or neither.

15. y = tan™'(x?)

v jaoll
9L bl g pal! s yuda

Justin Dsouza



4

Find the local extrema of a given function using the First Derivative test

JaV AL HLaS plasuials Lane VW Adonall (gl @l Sl

(11-20)

267 |

In exercises 11-20, find (by hand) all critical numbers and use the First Derivative Test

to classify each as the location of a local maximum, local minimum or neither.

16. y = sin_l(l — l)

x2

v jaoll
9L bl g pal! s yuda

Justin Dsouza



4

Find the local extrema of a given function using the First Derivative test

JaV AL HLaS plasuials Lane VW Adonall (gl @l Sl

(11-20)

267 |

In exercises 11-20, find (by hand) all critical numbers and use the First Derivative Test

to classify each as the location of a local maximum, local minimum or neither.

17. y =

X
14 x3

v jaoll
9L bl g pal! s yuda
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4

Find the local extrema of a given function using the First Derivative test

JaV AL HLaS plasuials Lane VW Adonall (gl @l Sl

(11-20)

267 |

In exercises 11-20, find (by hand) all critical numbers and use the First Derivative Test

to classify each as the location of a local maximum, local minimum or neither.

18. y =

X
s

v jaoll
9L bl g pal! s yuda

Justin Dsouza



4

Find the local extrema of a given function using the First Derivative test

JaV AL HLaS plasuials Lane VW Adonall (gl @l Sl

(11-20)

267 |

In exercises 11-20, find (by hand) all critical numbers and use the First Derivative Test

to classify each as the location of a local maximum, local minimum or neither.

19. y = /2% + 322

v jaoll
9L bl g pal! s yuda

Justin Dsouza



4

Find the local extrema of a given function using the First Derivative test

JaV AL HLaS plasuials Lane VW Adonall (gl @l Sl

(11-20)

267 |

In exercises 11-20, find (by hand) all critical numbers and use the First Derivative Test

to classify each as the location of a local maximum, local minimum or neither.

20. y = x*° + 44173

v jaoll
9L bl g pal! s yuda

Justin Dsouza
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5

Learn the notion of an Inflection Point and find one

Wslouly SlaniVl Uaks o gghe e wsyaill

(1-8)

276

In exercises 1-8, determine the intervals where the graph of the
given function is concave up and concave down, and identify in-

flection points.

1. f(x) =x> —3x*+4x—1

A9 el g ) Ty

Justin Dsouza




5

Learn the notion of an Inflection Point and find one

Wslouly SlaniVl Uaks o gghe e wsyaill

(1-8)

276

In exercises 1-8, determine the intervals where the graph of the
given function is concave up and concave down, and identify in-

flection points.

2. flx) =x*—6x*+2x+3

A9 el g ) Ty

Justin Dsouza




5

Learn the notion of an Inflection Point and find one

Waalauly Slaniyl Aads pgghe e isyaill

(1-8)

276

In exercises 1-8, determine the intervals where the graph of the
given function is concave up and concave down, and identify in-

flection points.

3. flx) =x+1/x

93U aladlt g st syt

Justin Dsouza




5

Learn the notion of an Inflection Point and find one

Wslouly SlaniVl Uaks o gghe e wsyaill

(1-8)

276

In exercises 1-8, determine the intervals where the graph of the
given function is concave up and concave down, and identify in-

flection points.

4. f(x) =x+3(1—x)/?

A9 el g ) Ty

Justin Dsouza




5

Learn the notion of an Inflection Point and find one

Wslouly SlaniVl Uaks o gghe e wsyaill

(1-8)

276

In exercises 1-8, determine the intervals where the graph of the
given function is concave up and concave down, and identify in-

flection points.

5. f(x) = sinx —cosx

A9 el g ) Ty

Justin Dsouza




5

Learn the notion of an Inflection Point and find one

Wslouly SlaniVl Uaks o gghe e wsyaill

(1-8)

276

In exercises 1-8, determine the intervals where the graph of the
given function is concave up and concave down, and identify in-

flection points.

6. f(x) =tan™(x?)

A9 el g ) Ty

Justin Dsouza




5

Learn the notion of an Inflection Point and find one

Wslouly SlaniVl Uaks o gghe e wsyaill

(1-8)

276

In exercises 1-8, determine the intervals where the graph of the
given function is concave up and concave down, and identify in-

flection points.

7. f(x) = x*° + 4x1/3

93U aladlt g st syt

Justin Dsouza




5

Learn the notion of an Inflection Point and find one

Wslouly SlaniVl Uaks o gghe e wsyaill

(1-8)

276

In exercises 1-8, determine the intervals where the graph of the
given function is concave up and concave down, and identify in-

flection points.

8. f(x) = xe™™

A9 el g ) Ty

Justin Dsouza
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Determine the concavity of a function using
the first and second derivatives -
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Determine the concavity of a function using the first and second derivatives

6 (45,46) 276
AWy e izl plasials aane DI Jid Jig Jel J) paddl SIAD doans
In exercises 45 and 46, estimate the intervals of increase and
decrease, the locations of local extrema, intervals of concavity
and locations of inflection points.
45. )
A
20+
10+
| : \_}/\i_/ : $ vl
-3 —2 2 3

9L eaballt g pal! Tsyude
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Determine the concavity of a function using the first and second derivatives

6 (45,46) 276
AWy JaI izl plasials Lane DI Jiud Jlg el J) ndil SIAD wass
In exercises 45 and 46, estimate the intervals of increase and
decrease, the locations of local extrema, intervals of concavity
and locations of inflection points.
46. Y
A
10+
5...-
AT —>
-2 2 4
— 5 —
et 10 b

9L eaballt g pal! Tsyude
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Question 7

Sketch the graph of a given function using its
properties and its first and second de tiveﬁﬂ
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7

Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

1. f(x) =x —3x* + 3x

9L akallt g sl Ayt

Justin Dsouza



7

Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

2. f(x) =x*=3x*+2

9L akallt g sl Ayt
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7

Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

3. fx) =x =2 + 1

9L akallt g sl Ayt
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Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

4. f(x) =x* +4x° -1

9L akallt g sl Ayt

Justin Dsouza



7

Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

4

5. f(x) =x+ -

X

9L akallt g sl Ayt
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7

Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

2 -1

6. f(x) = "T

9L akallt g sl Ayt
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7

Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

7. f(x) =

x* +4
w0

9L akallt g sl Ayt
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7

Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

8. flx) =

x—4
Y3

9L akallt g sl Ayt
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7

Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

2x

9. f(x) = ——

x2 -1

9L akallt g sl Ayt
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Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

10. f(x) =

3x?
x2 +1

9L akallt g sl Ayt
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Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

11. f(x) =x+sinx

N
iy jaol|

9L akallt g sl Ayt
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Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

12. f(x) = sinx — cosx

9L akallt g sl Ayt

Justin Dsouza
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Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

13. f(x) =xIn x

N
iy jaol|

9L akallt g sl Ayt
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Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

14. f(x) = xInx?

9L akallt g sl Ayt
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Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

15. f(x) = Vx2 +1

9L akallt g sl Ayt
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Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

16. f(x) = V2x -1

9L akallt g sl Ayt
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Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

17. f(x) = V/x3 = 3x2 + 2x

9L akallt g sl Ayt

Justin Dsouza
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Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

18. f(x) = \/x3 — 3x2 + 2x

9L akallt g sl Ayt

Justin Dsouza



7

Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

19. f(x) = x%/% — 52/3

9L akallt g sl Ayt
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Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

20. f(x) = X

3
— —
400

9L akallt g sl Ayt
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Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

21. f(x) = e~

9L akallt g sl Ayt
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7

Sketch the graph of a given function using its properties and its first and second derivative
Wiiia) Judl el e olael D1 pove gy

(1-28)

286

(49-52)

287

In exercises 1-22, graph the function and completely discuss the graph as in example 6.2.

22. f(x) = e'/*

9L akallt g sl Ayt

Justin Dsouza



Sketch the graph of a given function using its properties and its first and second derivative
Wi Ll Jdadl e lazel DIl fovie gy

7

(1-28)

286

(49-52)

287

In exercises 23-36, determine all significant features (approximately if necessary) and sketch a graph.

1
x> =3x2-9x+1

23.1 flx=

v jaoll
9L eaballt g pal! Tsyude
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Sketch the graph of a given function using its properties and its first and second derivative
Wi Ll Jdadl e lazel DIl fovie gy

7

(1-28)

286

(49-52)

287

In exercises 23-36, determine all significant features (approximately if necessary) and sketch a graph.

1
¥ 4+3x2+4x+1

24. f(x) =

v jaoll
9L eaballt g pal! Tsyude

Justin Dsouza




Sketch the graph of a given function using its properties and its first and second derivative
Wi Ll Jdadl e lazel DIl fovie gy

7

(1-28)

286

(49-52)

287

In exercises 23-36, determine all significant features (approximately if necessary) and sketch a graph.

25. f(x) = (x* — 3x* + 2x)?/3

v jaoll
9L eaballt g pal! Tsyude

Justin Dsouza




Sketch the graph of a given function using its properties and its first and second derivative
Wi Ll Jdadl e lazel DIl fovie gy

7

(1-28)

286

(49-52)

287

In exercises 23-36, determine all significant features (approximately if necessary) and sketch a graph.

26. f(x) =x®—10x> — 7x* + 80x° + 12x* — 192x

v jaoll
9L eaballt g pal! Tsyude

Justin Dsouza




Sketch the graph of a given function using its properties and its first and second derivative
Wi Ll Jdadl e lazel DIl fovie gy

7

(1-28)

286

(49-52)

287

In exercises 23-36, determine all significant features (approximately if necessary) and sketch a graph.

v 41
3x2 —1

27 fix] =

v jaoll
9L eaballt g pal! Tsyude
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Sketch the graph of a given function using its properties and its first and second derivative
Wi Ll Jdadl e lazel DIl fovie gy

7

(1-28)

286

(49-52)

287

In exercises 23-36, determine all significant features (approximately if necessary) and sketch a graph.

S5x
—x+1

28, flx]l= "

v jaoll
9L eaballt g pal! Tsyude

Justin Dsouza
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Sketch the graph of a given function using its properties and its first and second derivative
i) Ll Jdadll e olaze! DI povie sy

(1-28)

286

(49-52)

287

In exercises 49-52, find a function whose graph has the given asymptotes.
49. x=1,x=2and y =3

v jaoll
9L bl g pal! s yuda
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7

Sketch the graph of a given function using its properties and its first and second derivative
i) Ll Jdadll e olaze! DI povie sy

(1-28)

286

(49-52)

287

In exercises 49-52, find a function whose graph has the given asymptotes.
50. x=-1, x=1and y=0

v jaoll
9L bl g pal! s yuda
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Sketch the graph of a given function using its properties and its first and second derivative
i) Ll Jdadll e olaze! DI povie sy

(1-28)

286

(49-52)

287

In exercises 49-52, find a function whose graph has the given asymptotes.

5l. x==-1,x=1, y=-2and y =2

v jaoll
9L bl g pal! s yuda

Justin Dsouza
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Sketch the graph of a given function using its properties and its first and second derivative
i) Ll Jdadll e olaze! DI povie sy

(1-28)

286

(49-52)

287

In exercises 49-52, find a function whose graph has the given asymptotes.
52, x=1, y=2andx =3

v jaoll
9L bl g pal! s yuda

Justin Dsouza
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Solve mathematical and real-life problems on
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Solve mathematical and real-life problems on related rates

Seadll @udll o dpaley 3baBd) Slune Jo

Example 9.7

312

(33-36)

314

EXAMPLE 9.7 Modeling Electrical Current in a Wire

The electrical circuit shown in Figure 4.103 includes a 14-ohm resistor, a 2-henry
inductor, a 0.05-farad capacitor and a battery supplying 232 volts of AC current

modeled by the oscillating function 232 sin 2t, where t is measured in seconds. Find
the current in the circuit at any time f.

Solution It can be shown (using the elementary laws of electricity)
that the charge in this circuit is given by

Q(t) = 10e™>" + 2te™?" + 3 sin 2t — 7 cos 2t coulombs.

The current is then

—A

|(
AN

()

O/

232 volts

FIGURE 4.103

A simple electrical circuit

Q'(f) = =50e™" + 2¢7% — 4te™* + 6 cos 2t + 14 sin 2t amps (coulombs per second).

” .
(o BTIRR W4 |
S9IED1 ealaild g sl s yude

Justin Dsouza
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Solve mathematical and real-life problems on related rates

Example 9.7

312

Seadll @udll o dnaley dy3baB) Slune Jo

(33-36)

314

33. Suppose that the charge in an electrical circuit is

Q(t) = e~?**(cos 3t — 2 sin 3t) coulombs. Find the current.

9L bl g pal! s yuda

Justin Dsouza




Solve mathematical and real-life problems on related rates

Example 9.7

312

Seadll @udll o dnaley dy3baB) Slune Jo

(33-36)

314

34. Suppose that the charge in an electrical circuit is

Q(t) = €'(3 cos 2t + sin 2f) coulombs. Find the current.

93U aladlt g st syt

Justin Dsouza




Solve mathematical and real-life problems on related rates

Seadll @udll o dnaley dy3baB) Slune Jo

Example 9.7

312

(33-36)

314

35.

Suppose that the charge at a particular location in an elec-
trical circuit is Q(f) = e~ cos 2t + 4 sin 3t coulombs. What
happens to this function as t — co0? Explain why the term
e cos 2t is called a transient term and 4 sin 3¢ is known as
the steady-state or asymptotic value of the charge function.
Find the transient and steady-state values of the current

function.

93U aladlt g st syt

Justin Dsouza




Solve mathematical and real-life problems on related rates

Example 9.7

312

Seadll @udll o dnaley dy3baB) Slune Jo

(33-36)

314

36. As in exercise 35, find the steady-state and transient values

of the current function if the charge function is given by
Q(f) = e *(cost — 2sint) + te™>* + 2 cos 4t.

93U aladlt g st syt
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Find the antiderivative of a given function
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9

Find the antiderivative of a given function

Blane VI Al WS o)

(5-28)

329

In exercises 5-28, find the general antiderivative.

5. /(3x4 — 3x) dx

6. /(x3 — 2)idx

93U aladlt g st syt

Justin Dsouza




9

Find the antiderivative of a given function

Blane VI Akl WS o)

(5-28)

329

In exercises 5-28, find the general antiderivatjve.

7. /(3{-%)@

8./ 23c_2+L dx
o

93U aladlt g st syt
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Find the antiderivative of a given function
9 (5-28) 329
Blane VI Aitall LS5 Slaw)

In exercises 5-28, find the general antiderivative.

12303 %= i
9./ T dx 10./ /i dx

L jaol]

9L bl g pal! s yuda
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Find the antiderivative of a given function

Blane VI Al WS o)

(5-28)

329

In exercises 5-28, find the general antiderivative.

11. /(2 Sin X + Cos X) dx

12. /(3 COS X — sinx) dx

93U aladlt g st syt
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9

Find the antiderivative of a given function

Blane VI Akl WS o)

(5-28)

329

In exercises 5-28, find the general antiderivative.

13. / 2secxtan xdx

14. / % dx
\/1 — X2

93U aladlt g st syt
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9

Find the antiderivative of a given function

Blane VI Akl WS o)

(5-28)

329

In exercises 5-28, find the general antiderivative.

15. / 5 sec? x dx

16./4

COS X

SIn

2

X

dx

93U aladlt g st syt
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9

Find the antiderivative of a given function

Blane VI Al WS o)

(5-28)

329

In exercises 5-28, find the general antiderivative.

17. / (3e" — 2) dx

18. / (4x — 2¢") dx

93U aladlt g st syt
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9

Find the antiderivative of a given function

Blane VI Al WS o)

(5-28)

329

In exercises 5-28, find the general antiderivative.

19. /(3 cosx —1/x) dx

20. /(Zx‘1 + sin x) dx

93U aladlt g st syt
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9

Find the antiderivative of a given function

Blane VI Al WS o)

(5-28)

329

In exercises 5-28, find the general antiderivative.

21./ dx dx
x2 +4

2. [

3

4x? + 4

dx

93U aladlt g st syt
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9

Find the antiderivative of a given function

Blane VI Akl WS o)

(5-28)

329

In exercises 5-28, find the general antiderivative.

2. [ g,
sin x

24, /(2003 X — ezx)dx

93U aladlt g st syt
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9

Find the antiderivative of a given function

Blane VI Al WS o)

(5-28)

329

In exercises 5-28, find the general antiderivative.

25./ ©  ix
eX + 3

2. [

e+ 3

ex

dx

93U aladlt g st syt

Justin Dsouza




9

Find the antiderivative of a given function

Blane VI Al WS o)

(5-28)

329

In exercises 5-28, find the general antiderivative.

a7 /xl/"‘(x‘r’/4 = 4)f

28. /3(2/3(x“4f/3 — 3) dx

93U aladlt g st syt
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Understand the notion of indefinite integral
as finding an antiderivative = -
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10

Understand the notion of indefinite integral as finding an antiderivative

AL WuSe Wihiay Jgdmall ad oS! pggia e Byadl

(45-48)

330

45. Determine the position function if the velocity function is
v(t) = 3 — 12t and the initial position is s(0) = 3.

9L bl g pal! s yuda
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10

Understand the notion of indefinite integral as finding an antiderivative

AL (uSe @hiay dgamall ab JaBUI paghe e Iyadl

(45-48)

330

46. Determine the position function if the velocity function is
v(t) = 3e™" — 2 and the initial position is s(0) = 0.

9L bl g pal! s yuda
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10

Understand the notion of indefinite integral as finding an antiderivative

AL (uSe @hiay dgamall ab JaBUI paghe e Iyadl

(45-48)

330

47. Determine the position function if the acceleration function
is a(t) = 3sint + 1, the initial velocity is v(0) = 0 and the ini-

tial position is s(0) = 4.

L jaol]
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10

Understand the notion of indefinite integral as finding an antiderivative

AL (uSe @hiay dgamall ab JaBUI paghe e Iyadl

(45-48)

330

48. Determine the position function if the acceleration function
is a(t) = t* + 1, the initial velocity is v(0) = 4 and the initial

position is s(0) = 0.

L jaol]
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Use the sigma notation to compute basic summation
11 (5-18) 337

At auslonall SLLY Loz Faamall 3oy plusid

In exercises 5-8, write out all terms and compute the sums.

6 7
5. ) 3i° 2 4
; 1 6. ;(z + 1)

93U aladlt g st syt
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11

Use the sigma notation to compute basic summation

At auslonall 3L0Y Lo Faamall 3oy plisid

(5-18)

337

In exercises 5-8, write out all terms and compute the sums.

10
7. ) (4i+2)
1=6

8

8. ) (I*+2)

1=6

93U aladlt g st syt
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11

Use the sigma notation to compute basic summation

At auslonall 3L0Y Lo Faamall 3oy plisid

(5-18)

337

In exercises 9-18, use summation rules to compute the sum.

70
9. ) (3i—1)

45
10. ) (3i—4)
=1

93U aladlt g st syt
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Use the sigma notation to compute basic summation
11 (5-18) 337

At auslonall 3L0Y Lo Faamall 3oy plisid

In exercises 9-18, use summation rules to compute the sum.

4() 50
11. ) (4-7° 12. Y (8 —i
Z( ) Z( )

93U aladlt g st syt

Justin Dsouza




11

Use the sigma notation to compute basic summation

At auslonall 3L0Y Lo Faamall 3oy plisid

(5-18)

337

In exercises 9-18, use summation rules to compute the sum.

13. ) (n* =3n+2)

100 140

n=1 n=1

14. ) (n® +2n—4)
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Use the sigma notation to compute basic summation

At auslonall 3L0Y Lo Faamall 3oy plisid

(5-18)

337

In exercises 9-18, use summation rules to compute the sum.

30
15. Z[(i —3)2+i—3]
=3

20
16. ) (i—3)(i +3)

1=4
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Use the sigma notation to compute basic summation

At auslonall 3L0Y Lo Faamall 3oy plisid

(5-18)

337

In exercises 9-18, use summation rules to compute the sum.

17. i(i? — 3)
k=5

18. ) (kK +5)
k=0

93U aladlt g st syt
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Estimate the area under a curve on a given interval using rectangles

Caiall pludiuwly Boue 543 § AW povall Cod dlaall a5

(35-38)

345

In exercises 35-38, use the given function values to estimate

the area under the curve using left-endpoint and right-endpoint evaluation.

33,
X 0.0 101 1]02]03 (04|05 |06]|07]0.8
fx) | 20|24 |26 |27 |26|24]|20] 14 0.6

ALy jaol|
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Estimate the area under a curve on a given interval using rectangles

Caiall pludiuwly Boue 543 § AW povall Cod dlaall a5

(35-38)

345

In exercises 35-38, use the given function values to estimate

the area under the curve using left-endpoint and right-endpoint evaluation.

36.
X 0002|0406 |08 |10 121416
fx) | 20|22 |16 |14 |16 |20]|22]|24]| 20

Ay jaol|
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Estimate the area

Caiall pludiuwly Boue 543 § AW povall Cod dlaall a5

under a curve on a given interval using rectangles

(35-38)

345

In exercises 35-38, use the given function values to estimate

the area under the curve using left-endpoint and right-endpoint evaluation.

37.
X 1.0 |11 (1213|1415 16| 17| 1.8
f) | 1.8 |14 |11 |07 | 12|14 |18 |24 |26

A jaol]
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Estimate the areau

nder a curve on a given interval using rectangles

Caiall pludiuwly Boue 543 § AW povall Cod dlaall a5

(35-38)

345

In exercises 35-38, use the given function values to estimate

the area under the curve using left-endpoint and right-endpoint evaluation.

38.
x |10 12|14 |16 |18 ]20]22]|24]26
f(x) [ 0.0 ]04]06]|08]|12]14]12]14] 10

Ay jaol|
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Sadoall JaSUI Lallas e Il

Learn the properties of definite i

ntegrals

(23,24)+(35-38)

356

In exercises 23 and 24, compute [ zf(x) dx.
23. f(x) = {

2X
4

ifx <1
ifx>1
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w&-wwwwuw
e properties of definit

ntegrals

(23,24)+(35-38)

356

In exercises 23 and 24, compute f of (x) dx.
24. f(x) = {

2
3x

ifx<?2
ifx>2
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Sadonall JaSUI Lallas e Il

Learn the properties of definite integrals

(23,24)+(35-38)

356

In exercises 35 and 36, use Theorem 4.2 to write the expression as a single integral.

35. (a) /Ozf(x) dx+/2?;((x) dx (b) /Osf(x) dx—/;f(x) dx

93U aladlt g st syt
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Sadonall JaSUI Lallas e Il

Learn the properties of definite integrals

(23,24)+(35-38)

356

In exercises 35 and 36, use Theorem 4.2 to write the expression as a single integral.

36. (a) /Ozf(x) dx+/21f(x) dx (b) [ff(x) dx+/23f(x) dx

93U aladlt g st syt

Justin Dsouza
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Learn the properties of definite integrals ( H ) -’

In exercises 37 and 38, assume that f13 f(x) dx =3 and f13 g(x) dx = —2 and find

a) /1[f(x)+g(x)]dx /[Zf (x)] dx

93U aladlt g st syt
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23,24)+(35-38
Learn the properties of definite integrals ( H ) -’

In exercises 37 and 38, assume that f13 f(x) dx =3 and f13 g(x) dx = —2 and find

/ F() - g()] dx ) / l4g(x) — 3f(9] dx

93U aladlt g st syt
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Apply the Integral Mean Value Theorem
JoSUI § Aawgiall dasd)l &yl Fasdad

(25-28)+(33,34)

356

In exercises 25-28, compute the average value of the function on the given interval.

25. f(x) =2x+1,[0, 4]

26. f(x) = x* + 2x,[0,1]

93U aladlt g st syt
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Apply the Integral Mean Value Theorem
14 (25-28)+(33,34) 356

S § A giall Aash) i) o

In exercises 25-28, compute the average value of the function on the given interval.
27. f(x) =x*-1,[1,3] 28. f(x) = 2x — 2x%,[0, 1]

93U aladlt g st syt
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Apply the Integral Mean Value Theorem
14 (25-28)+(33,34) 356

S § A giall Aash)) i) o

In exercises 33 and 34, find a value of ¢ that satisfies the conclusion
of the Integral Mean Value Theorem.

2
33. / 3x% dx (= 8)
0

93U aladlt g st syt
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Apply the Integral Mean Value Theorem
14 (25-28)+(33,34) 356

S § A giall Aash)) i) o

In exercises 33 and 34, find a value of ¢ that satisfies the conclusion
of the Integral Mean Value Theorem.

34, / (x2 = 2x) dx (= g)

1
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Learn the Fundamental Theorem of Calculus (Part
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Learn the Fundamental Theorem of Calculus (Part 1) and use it to compute various definite integrals
d9doue SIS Slawy dcgide JI9d e ghadaly JaSIlg Jolaill ] o decleadl oy e el

(1-18)

366

In exercises 1-18, use Part I of the Fundamental Theorem to

compute each integral exactly.

1.

2

(2x — 3) dx
0

(x* — 2) dx
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Learn the Fundamental Theorem of Calculus (Part 1) and use it to compute various definite integrals
Sgdone SIS Slawy dsgide JIgd e ghadaly JaSlg Jolaill ] o dealeadl pda1 e 3jadll

(1-18)

366

In exercises 1-18, use Part I of the Fundamental Theorem to

compute each integral exactly.

3.

1

(x° + 2x) dx
-1

(x> + 3x — 1) dx
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Learn the Fundamental Theorem of Calculus (Part 1) and use it to compute various definite integrals
Sgdone SIS Slawy dsgide JIgd e ghadaly JaSlg Jolaill ] o dealeadl pda1 e 3jadll

(1-18)

366

In exercises 1-18, use Part I of the Fundamental Theorem to

compute each integral exactly.

4

X

3
5. 1 (x x+—)dx

Ay — —

6.1(

) dx
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Learn the Fundamental Theorem of Calculus (Part 1) and use it to compute various definite integrals
Sgdone WS SlawsY s gite 1> e gulaly JaSg J2 Uit g1 dusslusd) Zoyladl o 3 pal

(1-18)

366

In exercises 1-18, use Part I of the Fundamental Theorem to

compute each integral exactly.

/i

1

(6e7% + 4) dx
0

82,1' e e3x
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Learn the Fundamental Theorem of Calculus (Part 1) and use it to compute various definite integrals
Sgdone SIS Slawy dsgide JIgd e ghadaly JaSlg Jolaill ] o dealeadl pda1 e 3jadll

(1-18)

366

In exercises 1-18, use Part I of the Fundamental Theorem to

compute each integral exactly.

9. / (2 sinx — cos x) dx

/2

0.

3 cscxcotxdx
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Learn the Fundamental Theorem of Calculus (Part 1) and use it to compute various definite integrals
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(1-18)

366

In exercises 1-18, use Part I of the Fundamental Theorem to

compute each integral exactly.

11.

/4

secttant dt
0

sec? t dt
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Learn the Fundamental Theorem of Calculus (Part 1) and use it to compute various definite integrals
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(1-18)

366

In exercises 1-18, use Part I of the Fundamental Theorem to

compute each integral exactly.

13.

1/2
/ : dx
0 y1-x2

A9 el g ) Ty
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Learn the Fundamental Theorem of Calculus (Part 1) and use it to compute various definite integrals
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(1-18)

366

In exercises 1-18, use Part I of the Fundamental Theorem to

compute each integral exactly.

15.

/—dt

16.

0

4

Ht — 2) dt

A9 el g ) Ty
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Learn the Fundamental Theorem of Calculus (Part 1) and use it to compute various definite integrals
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(1-18)

366

In exercises 1-18, use Part I of the Fundamental Theorem to

compute each integral exactly.

17.

t

(e¥/%)? dx
0

(sin” x + cos? x) dx

A9 el g ) Ty

Justin Dsouza
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Solve mathematical and real-life optimization problems (1-7)

296

Foall @)l SowY Sgeadll gl e dAokrg Audl) Jlus J> (8,9)

297

1.

A three-sided fence is to be built next to a straight section of
river, which forms the fourth side of arectangular region. The
enclosed area is to equal 1800 ft>. Find the minimum perime-
ter and the dimensions of the corresponding enclosure.
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Solve mathematical and real-life optimization problems

o)) a1 S (S 3l il o Ay dedl) Plows J>

(1-7)

296

(8,9)

297

2. A three-sided fence is to be built next to a straight section of
river, which forms the fourth side of a rectangular region.
There is 96 feet of fencing available. Find the maximum
enclosed area and the dimensions of the corresponding

enclosure.

s STV ¥

9L bl g pal! s yuda
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Solve mathematical and real-life optimization problems

o)) a1 S (S 3l il o Ay dedl) Plows J>

(1-7)

296

(8,9)

297

3. A two-pen corral is to be built. The outline of the corral
forms two identical adjoining rectangles. If there is 120 ft of
fencing available, what dimensions of the corral will maxi-

mize the enclosed area?

o WHTH W |

9L bl g pal! s yuda
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Solve mathematical and real-life optimization problems (1-7)

296

ol 0 2l Sgeadll il o Adlems Basdly Sls J> (8,9)

4,

297

A showroom for a department store is to be rectangular
with walls on three sides, 6-ft door openings on the two fac-
ing sides and a 10-ft door opening on the remaining wall.
The showroom is to have 800 ft* of floor space. What di-
mensions will minimize the length of wall used?

v jaoll
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Solve mathematical and real-life optimization problems

o)) a1 S (S 3l il o Ay dedl) Plows J>

(1-7)

296

(8,9)

297

5. Show that the rectangle of maximum area for a given

perimeter P is always a square.

L jaol]
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Solve mathematical and real-life optimization problems

o)) a1 S (S 3l il o Ay dedl) Plows J>

(1-7)

296

(8,9)

297

6. Show that the rectangle of minimum perimeter for a given

area A is always a square.
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Solve mathematical and real-life optimization problems

Fall @Bl 3oy Sgeadll @alll oAby dndl) Slaus Jo>

(1-7)

296

(8,9)

297

7. A box with no top is to be built by taking a 6 in-by-10 in
sheet of cardboard, cutting x-in squares out of each corner
and folding up the sides. Find the value of x that maximizes

the volume of the box.
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Solve mathematical and real-life optimization problems (1-7)

296

ol 0l 2o S geadll il o ASlems Basdly Sls S (8,9)

297

8.

A box with no top is to be built by taking a 12 in-by-16 in
sheet of cardboard, cutting x-inch squares out of each cor-
ner and folding up the sides. Find the value of x that maxi-
mizes the volume of the box.

> ~
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Solve mathematical and real-life optimization problems

Fall @Bl 3oy Sgeadll @alll oAby dndl) Slaus Jo>

(1-7)

296

(8,9)

297

9

(@) A box with no top is built by taking a 6”-by-6" piece
of cardboard, cutting x-in. squares out of each corner and
folding up the sides. The four x-in. squares are then taped
together to form a second box (with no top or bottom). Find
the value of x that maximizes the sum of the volumes of the
boxes. (b) Repeat the problem starting with a 4 in-by-6 in
piece of cardboard.
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Solve mathematical and real-life problems on related rates

dadyall C¥mall e dlumy duaply Plows J>

(1-13)

303

1.

Oil spills out of a tanker at the rate of 120 gl/min per
minute. The oil spreads in a circle with a thickness of i”.

Given that 1 ft° equals 7.5 gallons, determine the rate at
which the radius of the spill is increasing when the radius

reaches (a) 100 ft and (b) 200 ft. Explain why the rate de-
creases as the radius increases.

S9IED1 ealaild g sl s yude
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Solve mathematical and real-life problems on related rates

Andyall SYtaall e iy Ay Plows

(1-13)

303

2

Oil spills out of a tanker at the rate of 90 gallon per minute.

"
The oil spreads in a circle with a thickness of % . Determine
the rate at which the radius of the spill is increasing when
the radius reaches 100 feet.

v jaoll
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Solve mathematical and real-life problems on related rates

dadpal) C¥unall J dilimy iy Slaws S

(1-13)

303

3

Oil spills out of a tanker at the rate of ¢ gallons per minute.

The oil spreads in a circle with a thickness of %". (a) Given
that the radius of the spill is increasing at a rate of 0.6 ft/min
when the radius equals 100 feet, determine the value of g.
(b) If the thickness of the oil is doubled, how does the rate
of increase of the radius change?

> ~
S STILW.1]
S9IED1 ealaild g sl s yude
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Solve mathematical and real-life problems on related rates

Andyall SYtaall e iy Ay Plows

(1-13)

303

4,

Assume that the infected area of an injury is circular. (a) If
the radius of the infected area is 3 mm and growing at a
rate of 1 mm/hr, at what rate is the infected area increas-
ing? (b) Find the rate of increase of the infected area when
the radius reaches 6 mm. Explain in commonsense terms
why this rate is larger than that of part (a).

v jaoll
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Solve mathematical and real-life problems on related rates

dadyall C¥mall e dlumy duaply Plows J>

(1-13)

303

3

Suppose that a raindrop evaporates in such a way that it
maintains a spherical shape. Given that the volume of a
sphere of radius r is V = %7:73 and its surface area is A =

47r?, if the radius changes in time, show that V' = Ar'. If
the rate of evaporation (V') is proportional to the surface
area, show that the radius changes at a constant rate.

S9IED1 ealaild g sl s yude
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Solve mathematical and real-life problems on related rates

Uaspall SRl e Akamg dably Slse o

(1-13)

303

6.

Suppose a forest fire spreads in a circle with radius
changing at a rate of 5 ft/min. When the radius reaches
200 feet, at what rate is the area of the burning region
increasing?

” .
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Solve mathematical and real-life problems on related rates

Andyall SYtaall e iy Ay Plows

(1-13)
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7.

A 10 ft ladder leans against the side of a building as in ex-
ample 8.2. If the bottom of the ladder is pulled away from
the wall at the rate of 3 ft/sec and the ladder remains in con-
tact with the wall, (a) find the rate at which the top of the
ladder is dropping when the bottom is 6 ft from the wall.
(b) Find the rate at which the angle between the ladder and
the horizontal is changing when the bottom of the ladder is
6 ft from the wall.

v jaoll
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Solve mathematical and real-life problems on related rates

dagyall ¥l o Aoy dudly Plons S

(1-13)

303

8.

Two buildings of height 20 ft and 40 ft, respectively, are
60 ft apart. Suppose that the intensity of light at a point
between the buildings is proportional to the angle 6 in the
figure. (a) If a person is moving from right to left at 4 ft/s, at
what rate is # changing when the person is exactly halfway
between the two buildings? (b) Find the location at which
the angle 6 is maximum.

ZO'I

40'

60'

N
duwjaoll
S9IED1 ealaild g sl s yude
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Solve mathematical and real-life problems on related rates

dadpal) C¥unall J dilimy iy Slaws S

(1-13)

303

9

A plane is located x = 40 mile (horizontally) away from an
airport at an altitude of /1 mile. Radar at the airport de-
tects that the distance s(f) between the plane and airport
is changing at the rate of s'(tf) = —240 mph. (a) If the plane
flies toward the airport at the constant altitude /1 = 4, what
is the speed |X'(f)| of the airplane? (b) Repeat with a height
of 6 mile. Based on your answers, how important is it to
know the actual height of the airplane?

” .
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Solve mathematical and real-life problems on related rates

Andyall SYtaall e iy Ay Plows

(1-13)

303

10.

(a) Rework example 8.3 if the police car is not moving. Does
this make the radar gun’s measurement more accurate?
(b) Show that the radar gun of example 8.3 gives the cor-
rect speed if the police car is located at the origin.

v jaoll
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Solve mathematical and real-life problems on related rates
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303

11.

Show that the radar gun of example 8.3 gives the correct
speed if the police car is at x = % moving at a speed of

(v/2 = 1) 50 mph.
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Solve mathematical and real-life problems on related rates
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12. Find a position and speed for which the radar gun of exam-

ple 8.3 has a slower reading than the actual speed.
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Solve mathematical and real-life problems on related rates

dadpal) C¥unall J dilimy iy Slaws S

(1-13)

303

13.

For a small company spending AED x thousand per year in
advertising, suppose that annual sales in thousands of dol-
lars equal s = 60 — 40e7"%*. The three most recent yearly
advertising figures are given in the table.

” .
(o BTIRR W4 |
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Example 9.8 312

Solve mathematical and real-life problems on related rates
37 314

38 315

18

Sadll audll Je duals g Lolaidl Pl J>

EXAMPLE 9.8 Finding the Maximum Rate of Population Growth

Suppose that a population grows according to the equation p’ () = 2p(t)[1 — p(¢)]
(the logistic equation with r=2). Find the population for which the growth rate is a

maximum. Interpret this point graphically.

Solution To clarify the problem, we write the population growth rate as

f(p) = 2p(1 —p).

Our aim is then to find the population p > 0 that maximizes f(p). We have

f'(p) =2(1)(1 - p) + 2p(-1)
= 2(1 — 2p)

93U aladlt g st syt
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EXAMPLE 9.8 Finding the Maximum Rate of Population Growth

Suppose that a population grows according to the equation p’ () = 2p(t)[1 — p(¢)]
(the logistic equation with r=2). Find the population for which the growth rate is a
maximum. Interpret this point graphically.

P
and so, the only critical number is p = 3 .

2 14
Notice that the graph of y = f(p) is a "
parabola opening downward and hence, | e a0
the critical number must correspond to | Logistic growth
the absolute maximum. 0.4+
In Figure 4.104, observe that the height p = % corresponds /
to the portion of the graph with maximum slope. ——§ M%:z

Also, notice that this point is an inflection point on the graph. Justin Dsouza
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EXAMPLE 9.8 Finding the Maximum Rate of Population Growth

18

315

Suppose that a population grows according to the equation p’ () = 2p(t)[1 — p(¢)]
(the logistic equation with r=2). Find the population for which the growth rate is a
maximum. Interpret this point graphically.

We can verify this by noting that we solved the

-

equation f’(p) = 0, where f(p) equals p’(t). Therefore, p = % is the p-value

corresponding to the solution of p”'(t) = 0. This fact can be of value to population
biologists. If they are tracking a population that reaches an inflection point, then
(assuming that the logistic equation gives an accurate model) the population will

eventually double in size.
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Example 9.8 312
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37. Suppose that a population grows according to the logistic equation p'(t) = 4p(H)[5 — p(t)].

Find the population at which the population growth rate is a maximum.

9L bl g pal! s yuda
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Solve mathematical and real-life problems on related rates
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Example 9.8 312
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38. Suppose that a population grows according to the logistic equation p'(t) = 2p(H)[7 — 2p(#)].

Find the population at which the population growth rate is a maximum.

9L bl g pal! s yuda
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Compute the area under a curve using summations and limits Example 3.2 341

19
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EXAMPLE 3.2 Computing the Area Exactly

Find the area under the curve y = f(x) = 2x — 2x? on the interval [0, 1].

Solution Here, using n subintervals, we have

Ax = L gt
n n
1 2 1 .
and so, xp = 0,x; = —,xp =x; + Ax = — and soon. Then, x; = —, fori =0, 1,
n n n

2,...,n. From (3.1), the area is approximately

S makaldld g pal! A yule
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Compute the area under a curve using summations and limits Ex

ample 3.2

341

OLlgilly anelanall plisel Al Gouall Caod bl Slaw)|

(11-14)

344

EXAMPLE 3.2 Computing the Area Exactly

Find the area under the curve y = f(x) = 2x — 2x? on the interval [0, 1].

e )

|
&M:
N
S
S|~
.
e
=S |
N
I
TILM:
N
g N
3N|~N
e
P e %
S
M R

A9 el g ) Ty

Justin Dsouza
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19

EXAMPLE 3.2 Computing the Area Exactly

Find the area under the curve y = f(x) = 2x — 2x? on the interval [0, 1].

2 n(n+1) A 2 nn+1)2n +1)

From Theorem 2.1 (11) and (i11).

nz 2 n3 6
n+1 (m+1)2n+1)
T Tn 3n?
. n+1)nRT)
" 3n? '

Since we have a formula for A,, for any n, we can compute various values with ease.

Ay jaol|
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EXAMPLE 3.2 Computing the Area Exactly

Find the area under the curve y = f(x) = 2x — 2x? on the interval [0, 1].

201)(199
oo = IO _ 333325,
3(40,000)
501)(499
0 = ODE) _ 33333
3(250,000)
2
. . nc—1
nanolo A” N nanolo 3112
R T ) - |
= lim = —. ~
n—oo 3 3 dupjaod|

S makaldld g pal! A yule

Therefore, the exact area in Figure 5.8 is 1/3, as we had suspected. = jun bsous
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19

In exercises 11-14, use Riemann sums and a limit to compute
the exact area under the curve.

11. y=x*+1on (a) [0,1]; (b) [0,2]; (¢) [1, 3]

93U aladlt g st syt
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Compute the area under a curve using summations and limits
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Example 3.2

(11-14)

In exercises 11-14, use Riemann sums and a limit to compute
the exact area under the curve.

12. y =x*+3xon (a) [0,1]; (b) [0, 2]; (c) [1, 3]

93U aladlt g st syt

Justin Dsouza



19

Compute the area under a curve using summations and limits
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Example 3.2

(11-14)

In exercises 11-14, use Riemann sums and a limit to compute
the exact area under the curve.

13. y=2x*+1on (a)[0,1]; (b) [-1,1]; (c)[1, 3]

93U aladlt g st syt
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Compute the area under a curve using summations and limits
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Example 3.2

(11-14)

In exercises 11-14, use Riemann sums and a limit to compute
the exact area under the curve.

14. y = 4x* —xon (a) [0,1]; (b) [-1,1]; (¢) [1, 3]

93U aladlt g st syt
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Learn the Fundamental Theorem of Calculus (Part Il) and use it to compute derivatives of functions defined as definite integrals
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366

In exercises 25-32, find the derivative f”(x).

25. f(x) = /0 (R —3t+2) dt
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366

In exercises 25-32, find the derivative f”(x).

26. f(x)=/2x(t2—3t—4)dt
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Learn the Fundamental Theorem of Calculus (Part Il) and use it to compute derivatives of functions defined as definite integrals
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366

In exercises 25-32, find the derivative f”(x).

2

27. f(x) = /0 P 1) dt
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In exercises 25-32, find the derivative f”(x).

2
28. f(x):/ sec t dt
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In exercises 25-32, find the derivative f”(x).

2—x

299 f(x) = sin #2dt

el’
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Learn the Fundamental Theorem of Calculus (Part Il) and use it to compute derivatives of functions defined as definite integrals
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In exercises 25-32, find the derivative f”(x).

xe*

30. f(x) = e*! dt

2—X

Ay jaoll
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Learn the Fundamental Theorem of Calculus (Part Il) and use it to compute derivatives of functions defined as definite integrals
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In exercises 25-32, find the derivative f”(x).

3

S (x) = sin(3t) dt

x2
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Learn the Fundamental Theorem of Calculus (Part Il) and use it to compute derivatives of functions defined as definite integrals
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(25-32)

366

In exercises 25-32, find the derivative f”(x).

32. f(x) = /3 Smx(t2+4) dt

5 3
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