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f(x +h) - f(x)

Simplify the difference quotient h

f(x)=7x2 -3x+5
f(x+h)=

f(x + h) = f(x)
. =
(Simplify your answer.)

for the given function.

f(x + h) — f(x)

Simplify the difference quotient h

7
f) =~

f(x + h) —f(x
u = (Simplify your answer.)

for the given function.

h
f(x) —f(a)
Simplify the difference quotient T x-a for the given function.
f(x) =3 - 3x - x°
f(x) —f(a)
v = (Simplify your answer.)

The function s(t) represents the position of an object at time t moving along a line. Suppose s(3) =172 and s(5) =222. Find

the average velocity of the object over the interval of time [3,5].

The average velocity over the interval [3,5] is v, =

. (Simplify your answer.)

What is the slope of the secant line between the points (a,f(a)) and (b,f(b)) on the graph of f?

Which of the following is the correct formula for the slope of the secant line?

O A mg,= w
OB. my,= %
O C. mg.= @
OD. my, = w
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6. What is the slope of the line tangent to the graph of f at (a,f(a))?

Which of the following is the correct formula for the slope of the tangent line?

) _ f(b) + ()

(A, Mg, = lim ﬁ
t—a

. . f(t)-f(a)

") B. Mign = lim ?
t—a

) _f(t)+f(a)

() C. My, = lim “{ca
t—a

) _ f(b) - f(t)

) D. Mg, = lim ?

t—a

7 The position of an object moving along a line is given by the function s(t) = - 3t2 + 9t. Find the average velocity of the object
over the following intervals.

(@1,7] (b) [1, 6]
(c) [1, 5] (d) [1, 1 + h] where h >0 is any real number.

(a) The average velocity of the object over the interval [1, 7] is
(b) The average velocity of the object over the interval [1, 6] is
(c) The average velocity of the object over the interval [1, 5] is

(d) The average velocity of the object over the interval [1, 1+ h] is

For the position function s(t) = - 16t2 + 100t, complete the following table with the appropriate average velocities. Then
make a conjecture about the value of the instantaneous velocity att = 1.

Time
Interval
Average
Velocity — E— E— — —

[1, 2] [1, 1.5] [1, 1.1] [1, 1.01] [1, 1.001]

Complete the following table.

Time
Interval
Average
Velocity
(Type exact answers. Type integers or decimals.)

11, 2] [1, 1.5] [1,1.1] [1, 1.01] [1, 1.001]

The value of the instantaneous velocity att =1 is
(Round to the nearest integer as needed.)
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(a) Calculate f(x) for each value of x in the following table.

X -59 ~5.99 ~5.999 —5.9999
X% - 36

0=""1&
X ~6.1 ~6.01 ~6.001 ~6.0001
X% - 36

)="3+6

(Type an integer or decimal rounded to four decimal places as needed.)

(b) Make a conjecture about the value of

|' x° - 36
m =
«o> -6 X+6

(Type an integer or a decimal.)

lim
X— -6

x° - 36
+6

9. For the function f(x) = 8x° - X, make a table of slopes of secant lines and make a conjecture about the slope of the tangent
line at x=1.
Complete the table.
(Round the final answer to three decimal places as needed. Round all intermediate values to four decimal places as
needed.)
Interval Slope of secant line
[1. 2]
[1,1.5]
[1, 1.1]
[1,1.01]
[1, 1.001]
An accurate conjecture for the slope of the tangent line at x=1is
(Round to the nearest integer as needed.)
10. 2 -36
Let f(x) = <16 " (a) Calculate f(x) for each value of x in the following table. (b) Make a conjecture about the value of
|' x° - 36
im .
ws g X7F 6
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11. Let g(t) t—49
e = .

9 t-7
a. Make two tables, one showing the values of g for t =48.9, 48.99, and 48.999 and one showing values of g for t =49.1,
49.01, and 49.001.

t-49
b. Make a conjecture about the value of lim
t—a9 V=7
a. Make a table showing the values of g for t=48.9, 48.99, and 48.999.
t 48.9 48.99 48.999

a(t)
(Round to four decimal places.)
Make a table showing the values of g for t=49.1, 49.01, and 49.001.

t 491 49.01 49.001

a(t)
(Round to four decimal places.)
b. Make a conjecture about the value of lim T Select the correct choice below and fill in any answer boxes in your

t—>49Vt ™
choice.
: fim (Simplif )
O A, lim = implify your answer.
a9Vt =7
() B. The limit does not exist.
12. If lim f(x)=Land Ilim f(x)=M, where L and M are finite real numbers, then what must be true about L and M in order
x—a’~ x—a

for lim f(x) to exist?

X—a
Choose the correct answer below.
JA. L=M
) B. L#M
JC. L>M
JD. L<M
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13.

Use the graph to find the following limits Ay
and function value.

a. lim f(x) |
x—3~ %
b. lim f(x) s *
x—37" 2 1 244 4
c. lim f(x) 2] A

x—3

d. f(3)

a. Find the limit. Select the correct choice below and fill in any answer boxes in your choice.

O A lim f(x)= (Type an integer.)
x—3"
() B. The limit does not exist.

b. Find the limit. Select the correct choice below and fill in any answer boxes in your choice.

O A lim f(x)= (Type an integer.)
x—3*
() B. The limit does not exist.

c. Find the limit. Select the correct choice below and fill in any answer boxes in your choice.

O A lim f(x)= (Type an integer.)
x—3 '
() B. The limit does not exist.
d. Find the function value. Select the correct choice below and fill in any answer boxes in your choice.

O A £(3)= (Type an integer.)

() B. The answer is undefined.
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14.
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Use the graph of f to complete parts (a) through (1). If a limit
does not exist, explain why.

L
-
P
XY
-
w
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(a) Find f(1). Select the correct choice below, and fill in the
answer box if necessary.

O A f(1)=
(Type an integer or a fraction.)
(O B. The value of f(1) is undefined.

(b) Find lim f(x). Select the correct choice below, and fill in
x—1"
the answer box if necessary.

QA im f(x)=
x—=1"
(Type an integer or a fraction.)

(O B. The limit does not exist because f(x) is
not defined for all x < 1.

(c) Find lim f(x). Select the correct choice below, and fill in
x—=>1*

the answer box if necessary.

O A lim f(x)=
x—=1*
(Type an integer or a fraction.)

() B. The limit does not exist because f(x) is
not defined for all x> 1.

(d) Find lim f(x). Select the correct choice below, and fill in the
x—1

answer box if necessary.

O A limf(x)=
x—1
(Type an integer or a fraction.)
() B. The limit does not exist because
lim f(x)# lim f(x).

x—=1" x—17*

(e) Find f(3). Select the correct choice below, and fill in the
answer box if necessary.

O A {(3)=
(Type an integer or a fraction.)
() B. The value of f(3) is undefined.

(f) Find lim f(x). Select the correct choice below, and fill in

x—3
the answer box if necessary.

O A lim f(x)=
x—=3"
(Type an integer or a fraction.)

() B. The limit does not exist because f(x) is
not defined for all x < 3.
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15. X2 +9x + 14 2 +9x + 14

. . - + .
Explain why lim T2 lim (x+7),and then evaluate lim + 2
X— =2 X— =2 X— =2

Choose the correct answer below.
() A. Since each limit approaches -2, it follows that the limits are equal.

() B.
The numerator of the expression

X% +0x + 14
T2 simplifies to x + 7 for all x, so the limits are
equal.

X2 +9x + 14

Since BT x +7 whenever x# - 2, it follows that the two expressions evaluate to

the same number as x approaches - 2.

X2 +9x+14

The limits  lim T and lim (x+7)equal the same number when evaluated
X— -2 X X— =2

using direct substitution.

Now evaluate the limit.

X2 +9x + 14

lim
X+2

X—> -2

(Simplify your answer.)

16. Determine the following limit.

lim 9x'?
X—> =00

lim 9x'?=

X— -0

17. Determine the following limit.
lim x 27
X— 00
. -27 _
lim x =
X—> 00
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18.

Determine the following limit at infinity.

X
lim —) if f(x)—700,000 and g(x)— o0 as x—
s 00 IX)

Find the limit. Choose the correct answer below.

N (N
(A, lim g(x)_o

X— 00

f(x)
() B. lim —/—=700,000

s 00 IX)
(). lim ﬁ =00
T e I
() D. lim o9 = 1
T e 9(X) 700,000

19.

Determine the following limit at infinity.

| 4+8x+6x°
lim S
X—00 X

Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

4 +8x +6X°
OA lim —————=

X— 00 X

() B. The limit does not exist and is neither — co nor oo.

20.

Determine the following limit.

sin 17x
5x

lim
X—> 00

Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

O A. sin 17x
lim 5x (Simplify your answer.)

X— 00

() B. The limit does not exist and is neither — 0o nor co.

21,

Determine the following limit.

im (5x" - 6x% +1)

X—> 00
Select the correct choice below and, if necessary, fill in the answer box to complete your choice.
QA im (5x7 -6x®+1) =

X—00

() B. The limit does not exist and is neither — co nor oo.
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22. Determine the following limit.

12w + 5w + 1

lim
W—00 9w4 + w3

Select the correct choice below, and, if necessary, fill in the answer box to complete your choice.

_ 12w? + 5w + 1
O A, lim —/————= (Simplify your answer.)
W— 00

'\/9W4 +w3

(O B. The limit does not exist and is neither oo nor - oco.

23. Determine the following limit.

25x2 +X
lim ———
X
X—> -0

Select the correct choice below, and, if necessary, fill in the answer box to complete your choice.

o, 25x2 + X

OA  im ———= (Simplify your answer.)
X—> =00 X

() B. The limit does not exist and is neither co nor - oo.
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24. Determine lim f(x) and lim f(x) for the following function. Then give the horizontal asymptotes of f, if any.
X—>00 X— — 00

7x
T 21x+6

f(x)

Evaluate lim f(x). Select the correct choice below and, if necessary, fill in the answer box to complete your choice.
X—>00

O A i 7x
M 21x+6

X— 00

(Simplify your answer.)

() B. The limit does not exist and is neither co nor — co.

Evaluate lim f(x). Select the correct choice below and, if necessary, fill in the answer box to complete your choice.
X—> -0

O A 7x

im 6 -
X—> -0

(Simplify your answer.)

() B. The limit does not exist and is neither co nor — oo.

Give the horizontal asymptotes of f, if any. Select the correct choice below and, if necessary, fill in the answer box(es) to
complete your choice.

() A. The function has one horizontal asymptote,
(Type an equation.) '

(O B. The function has two horizontal asymptotes. The top asymptote is ~and the
bottom asymptote is
(Type equations.)

() C. The function has no horizontal asymptotes.
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25.

Evaluate lim f(x)and lim f(x) for the following rational function. Use oo or — co where appropriate. Then give the
X—00 X—> -0
horizontal asymptote of f (if any).

9x2 -8x+9
fx)=—————
3x"+2

Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

O A lim f(x)= (Simplify your answer.)

X—>00

() B. The limit does not exist and is neither co nor — co.

Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

O A lim f(x)= _ (Simplify your answer.)

X—> -0

() B. The limit does not exist and is neither co nor — co.

Identify the horizontal asymptote. Select the correct choice below and, if necessary, fill in the answer box to complete your
choice.

(O A. The horizontal asymptote is y =

() B. There are no horizontal asymptotes.

26.

Evaluate lim f(x)and Ilim f(x).
X— 00 X—> -0

5x3 +8

f(x) =
1-9x°

Select the correct choice below and, if necessary, fill in the answer box to complete your choice.
5x3 +8

O A lim 3 = (Simplify your answer.)
x—oo 1= 9x

() B. The limit does not exist and is neither co nor — 0.

Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

5x° +8

3" _

O A, lim

x—)—oo1_9X

(Simplify your answer.)

() B. The limit does not exist and is neither co nor — co.
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27.

Complete the following sentences.

(a) A function is continuous from the left at a if
(b) A function is continuous from the right at a if

(a) A function is continuous from the left at a if (1)

(b) A function is continuous from the right at a if (2)

M O lim fx)=-fla) (2) O lim f(x)=fa)
x—>a+ x—>a+
lim f(x) = f(a) ) lim f(x)= -f(a)
x—>a+ x—>a+
lim f(x) = f(a) O lim f(x)=f(a)
x—>a_ x—>a_
O lim f(x)= -f(a) () lim f(x)= —f(a)

https://xlitemprod.pearsoncmg.com/api/v1/print/math

28.

Determine whether the following function is continuous at a. Use the continuity checklist to justify your answer.

2% +Tx+3

x2 + 5x

f(x) ,a=-5

Select all that apply.

[ ] A. The function is continuous at a= - 5.
[] B. The function is not continuous at a= - 5 because f( - 5) is undefined.

[] C. The function is not continuous at a= -5 because lim f(x) does not exist.
x—> -5

[] D. The function is not continuous at a= -5 because lim f(x) #f(—5).
x—> -5

29.

Determine whether the following function is continuous at a. Use the continuity checklist to justify your answer.

2
X ~100 4y %10
f(x)= x—-10 ;a=10

7 if x=10
Select all that apply.

[ ] A. The function is continuous at a=10.
[] B. The function is not continuous at a =10 because f(10) is undefined.

[] €. The function is not continuous at a=10 because lim f(x) does not exist.
x—=10

[] D. The function is not continuous at a =10 because lim f(x) #f(10).
x—10
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30. Determine the intervals on which the following function is continuous.

) x2—3x+2
X)=——F/—
x% -4

On what interval(s) is f continuous?

(Simplify your answer. Type your answer in interval notation. Use a comma to separate answers as needed.)

31. Evaluate the following limit.

lim 4/x° +11

x—5

Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

O A lim 1/x2 +11 = , because x2 + 11 is continuous for all x and the square root
x—5
function is continuous for all x=0.
(Type an integer or a fraction.)

() B. The limit does not exist and is neither co nor — co.

32. Suppose x lies in the interval (3,5) with x # 4. Find the smallest positive value of & such that the inequality 0 < [x - 4| <8 is
true for all possible values of x.

The smallest positive value of 6 is . (Type an integer or a fraction.)

33. Suppose |f(x)-6|<0.2 whenever 0<x<6. Find all values of > 0 such that |f(x) - 6| <0.2 whenever 0 < |x - 1| <8.

The values of S are 0 <9 < . (Type an integer or a fraction.)

34.
The function f in the figure satisfies lim f(x) =6. Determine

x—2
the largest value of d > 0 satisfying each statement.

1 y
a-H0<|x—ﬂ<6,mmﬂﬂm—6|<E. 9
1 7
b. 1 0<[x~2 <8, then |f(x)~ 6| < 6 et
5
. . 4
a.0= (Simplify your answer.)
3
b.d= (Simplify your answer.) 2
1
X
0 T RIS R
1 2 3 4
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35. Find the value of the derivative of the function at the given point.
— 42 .
f(x)=4x" - 2x; (- 1,6)

fi(-1)= (Type an integer or a simplified fraction.)

36. f(a+h)-f(a)
a. Use the definition m;,, = lim T
h—0

b. Determine an equation of the tangent line at P.

to find the slope of the line tangent to the graph of f at P.

f(x)=x2 -3, P(-2,1)
a. Mgy =

b.y=

37. Match the graph of the function on the right with the graph of its derivative.

Choose the correct graph of the function (in blue) and its derivative (in red) below.

38. A line perpendicular to another line or to a tangent line is called a normal line. Find an equation of the line perpendicular to
the line that is tangent to the following curve at the given point P.

y=3x-2; P(1,1)

The equation of the normal line at P(1,1) is

39. d( x-4
Use the Quotient Rule to evaluate and simplify ax .

6x—-5
d (| x-4 _
dx | 6x-5]

40. 2

2X
Use the Quotient Rule to find g’(1) given that g(x) = w+3"

g'(1)=
(Simplify your answer.)

15 of 66 9/6/2018, 4:31 PM



calmath2413alvarez149-Alfredo Alvarez https://xlitemprod.pearsoncmg.com/api/v1/print/math
41. a. Use the Product Rule to find the derivative of the given function.
b. Find the derivative by expanding the product first.
f(x)=(x—3)(3x +4)

a. Use the product rule to find the derivative of the function. Select the correct answer below and fill in the answer box(es)
to complete your choice.

O A. The derivative is (x - 3)(3x +4) + ( ).

() B. The derivative is (x - 3)(3x + 4)( ) .

() C. The derivative is ( ) (x-3).

O D. Thederivativeis (x-3)( ) +@Ex+4)( ).
O E. The derivative is ( ) x(3x +4).

b. Expand the product.

(x=3)(3x+4)= (Simplify your answer.)

d
Using either approach, &(x -3)(3x+4)=
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42. Use the quotient rule to find the derivative of the given function. Then find the derivative by first simplifying the function.
Are the results the same?

5w6 -w
h(w) = ———

What is the immediate result of applying the quotient rule? Select the correct answer below.

_— w(30w®-1) - (5w -w) (1)
A 2

w
() B. 50° -1
Oc. (30w’ -1)w)+ (5w8-w) (1)
O D. 250*

What is the fully simplified result of applying the quotient rule?

What is the result of first simplifying the function, then taking the derivative? Select the correct answer below.

O A 50° -1

O B. 250*
w(30w® -1) - (5w -w) (1)

2
w

O D. (30w° 1) (w)+ (5w -w) (1)
Are the two results the same?

No
Yes

43. Evaluate the limit.

sin 9x

lim —
sin 5x
x—0

Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

i sin 9x

O im — =

J A sin 5x
x—0

(O B. The limit is undefined.
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44. Evaluate the limit.

sin 10x

lim
tan x
x—0

Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

O A. sin 10x
lim =
tan x
x—0

() B. The limit is undefined.

45. sin x cosx—1
Use the trigonometric limits lim —— =1 and/or lim ———— =0 to evaluate the following limit.
x—=0 X x—=0 X
cos 20 -1
im——F——
0—0 0

Select the correct choice below, and, if necessary, fill in the answer box to complete your choice.

c0526—1

O A, lim 5

6—0
() B. The limit is undefined.

(Simplify your answer.)

46.

d
Find d—i for the following function.

y=8sinx+7cos x

47. Find the derivative of the following function.
y=e Xsinx

dy
dx

48. Find the derivative of the following function.

y=4tan x+ cot x

49. Find an equation of the line tangent to the following curve at the given point.
y=12x% + 7 sinx; P(0,0)

The equation for the tangent line is
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0. \What is the derivative of y=e kX2 For what values of k does this rule apply?

Select the correct choice below, and fill in the answer box in your choice.

OA Y= , for any real number k< 0.
(OB. y'= , for any real number k > 0.
(OcC.ys= , for any real number k #0.
(OD. ys= , for any real number k.
51.
Let h(x) = f(g(x)) and p(x) = g(f(x)). Use the table below to h'(4)= (Simplify your answer.)
compute the following derivatives. -
a. h'(4) p’'(3)= (Simplify your answer.)
b. p'(3)
X 1 2 3 4
(x) 2 1 4 3
f'(x) -6 -3 -4 -8
9(x) 1 2 3 4
0 3 6 4 1
g 7 7 7 7

52. Calculate the derivative of the following function.

y=(3x+2)

53. Calculate the derivative of the following function.

y=7(8x3+5) *

dy
dx

54. Calculate the derivative of the following function.

y=cos (19t +18)

dy

dt

55. Calculate the derivative of the following function.

y=tan (¢*)
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56.

Calculate the derivative of the following function.

y=(cscx+ cotx)19

https://xlitemprod.pearsoncmg.com/api/v1/print/math

57.

Calculate the derivative of the following function.
y =cos (6 sinx)

dy

dx

58.

dy
For some equations, such as x2 + y2 =1orx- y2 =1, itis possible to solve for y and then calculate ——. Even in these

dx

cases, explain why implicit differentiation is usually a more efficient method for calculating the derivative.

Choose the correct answer below.

. dy
(U A. Because it produces dx in terms of y only.

(0 B. Because implicit differentiation gives two or more derivatives.

d
(U C. Because it produces d_i in terms of x only.

(O D. Because implicit differentiation gives a single unified derivative.

59.

d
Calculate % using implicit differentiation.

60.

d
Calculate d_i using implicit differentiation.

sin(y)+4=x
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61. 1 d?

dy y
Consider the curve x = y13. Use implicit differentiation to verify that i and then find -
dx

d 13y

12

Use implicit differentiation to find the derivative of each side of the equation.

d 43 dy
x T oandgyes i

dy
Solve for —.
dx

d2y
dx2

62. Carry out the following steps for the given curve.

d
a. Use implicit differentiation to find d_i

b. Find the slope of the curve at the given point.

3 +y®=26;(3, -1)

dy
a. Use implicit differentiation to find i

b. Find the slope of the curve at the given point.

The slope of x° +y° =26 at (3, — 1) is
(Simplify your answer.)

63. dy
Use implicit differentiation to find ax
sin (y) + sin (x) =5y
dy _
dx
64.

d
Use implicit differentiation to find d—i

4 sin (xy) = 5x + 9y
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65. dy
Use implicit differentiation to find ax
eX =5y
dy
dx
66. dy
Use implicit differentiation to find ax for the following equation.
8x* + 3y4 =11xy
dy
dx
67.

dx

6x5 + 7y5 =13xy

dy
Use implicit differentiation to find —— for the following equation.

68. State the rule of differentiation for the logarithmic function f(x) =

In x?

log ,x. How does it differ from the derivative formula for

Which of the following is the rule of differentiation for the logarithmic function f(x) = log , x?

A d Inb d Inb
O A. Ifb>0andb#1, then _(log,X) = — — for x>0, and dX(Iogb|x|)— o forx#0.

i d 1
O B. — =
) Ifb>0andb#1, then ix (Iog bx) Inb

d
() C. Ifb>0and b#1, thend (Iogbx)—x-lnbforx>0 and —

- X d
(O D. Ifb>0and b#1, then — (Iog bX) = Jnp /x>0 and (Iogb|xD

d
for x>0, and (Iogb]x])

1
Inb for x #0.

d
(Iogb|x|) =x+Inb for x#0.

X
—b for x #0.

How does the rule of differentiation for the function f(x) = log |, x differ from the derivative formula for In x?

d d

O A. (Iog bx) { In XJ b

d

) B. (Iog bx) In (bx)

d d

O C. (Iog bx) { In XJ *Inb

o d d
Db 3 (logpx) = ax x| =Inb
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69. d
Find — (Inx2+12).
d
&(In [E+12) =
70. Express the function f(x) = g(x)h(x) in terms of the natural logarithmic and natural exponential functions (base e).
f(x) =
71. Find the derivative.
d
dx (In (5x2 + 9) )
d 2
&(In (5x +9)) =
72. Evaluate the derivative.
_.bn
y =X
y' = (Type an exact answer.)
73. dy X
Find — for the function y=5".
dx
dy
dx
74. Calculate the derivative of the following function.
y=3|og5(x3 —5)
d 3
&3Iogs(x -5) =
75. Differentiate.
y=log 43X
d
&Iog 13X =
76. Use logarithmic differentiation to evaluate f'(x).
(X+4)12
@2x-4)"
f'(x)=
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7. State the derivative formulas for sin _1x, tan _1x, and sec

What is the derivative of sin ~ 1x?

) A. 1 ‘ | | 1
- ———— for [x| >
|x|1/x2 -1
() B. 1 | |
——— for x| >1
|x|w/x2 -1
() C. 1
for —1<x<1
1-X
D.

- ————for —1<x<1
2
1-X

What is the derivative of tan ~ ' x?

) A. 1 | |
- ————— for |x|>1
|x|Vx2—1
) B. 1
- ————for —1<x<1
2
1-X
) C. 1
5 for —co<x<oo
1+X
) D. 1
- > for —co<x<oo
1+X

What is the derivative of sec ~ ' x?

) A.
- ————for —1<x<1
1—x2
) B. 1 for [« > 1
- ——— for |x| >
]x|1/x2—1
) C. 1
for —1<x<1
1-X
D

for |x| > 1

. 1
|x|1/x2—1

X.
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78. Evaluate the derivative of the function.
fx)=sin ~ ' (3x°)

f'(x)=
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9. Find the derivative of the function y=4tan ! (2x).

dy

dx

https://xlitemprod.pearsoncmg.com/api/v1/print/math

80. Evaluate the derivative of the following function.

f(y)= cot'1[ 23 J

y +2

Choose the correct answer below.

y 6y
OA fy)=—F—F
y +4y" +13
. . 6y
OB. fy)=—7———
y~ +4y+13
i , - By
oc f="—""—
y© +4y+13
. , - By
OD. fy)=—"F—>%
y +4y” +13

81. Evaluate the derivative of the following function.

fs)=cot ~ ' (e3)

d
ds

—cot "' (e9) =

82. The sides of a square increase in length at a rate of 3 m/sec.

a. At what rate is the area of the square changing when the sides are 12 m long?
b. At what rate is the area of the square changing when the sides are 20 m long?

a. Write an equation relating the area of a square, A, and the side length of the square, s.

Differentiate both sides of the equation with respect to t.

dA ds
- ( )&t
The area of the square is changing at a rate of (1)
b. The area of the square is changing at a rate of (2)
(1 Om (2) O m3/s

O m’ /s O m2 /s

() m/s Y m

m /s () m/s

when the sides are 12 m long.

when the sides are 20 m long.
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83.

Determine from the graph whether the function has any absolute extreme values on Ay
[a, b].

L2

Where do the absolute extreme values of the function occur on [a, b]?

() A. There is no absolute maximum and there is no absolute minimum on [a, b].

() B. There is no absolute maximum and the absolute minimum occurs at x=a on [a, b].

() C. The absolute maximum occurs at x =d and there is no absolute minimum on [a, b].

(O D. The absolute maximum occurs at x =d and the absolute minimum occurs at x =a on [a, b].

84.

Find the critical points of the following function.
.2
f(x) =5x" —3x+1
What is the derivative of f(x) = 5x° - 3x + 1?
f'(x) =

Find the critical points, if any, of f on the domain. Select the correct choice below and, if necessary, fill in the answer box to
complete your choice.

() A. The critical point(s) occur(s) at x = .
(Use a comma to separate answers as needed.)

O B. There are no critical points for f(x) = 5x2 - 3x+ 1 on the domain.

85.

Find the critical points of the following function.
_ 02
f(x)=2x" -5x-1
Select the correct choice below and, if necessary, fill in the answer box to complete your choice.
() A. The critical point(s) occur(s) at x =

(Use a comma to separate answers as needed.)
() B. There are no critical points.

86.

Find the critical points of the following function.
3
X
f(x) = 3 )4

Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

(O A. The critical point(s) occur(s) at x =
(Use a comma to separate answers as needed.)
() B. There are no critical points.
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87. Determine the location and value of the absolute extreme values of f on the given interval, if they exist.
f(x)= -x2+110n[-24]

What is/are the absolute maximum/maxima of f on the given interval? Select the correct choice below and, if necessary, fill
in the answer boxes to complete your choice.

() A. The absolute maximum/maxima is/are atx=
(Use a comma to separate answers as needed.)

(0 B. There is no absolute maximum of f on the given interval.

What is/are the absolute minimum/minima of f on the given interval? Select the correct choice below and, if necessary, fill
in the answer boxes to complete your choice.

() A. The absolute minimum/minima is/are atx=
(Use a comma to separate answers as needed.)

(O B. There is no absolute minimum of f on the given interval.

88. 600
All boxes with a square base, an open top, and a volume of 150 ft3 have a surface area given by S(x) = x2 + 'R where x

is the length of the sides of the base. Find the absolute minimum of the surface area function on the interval (0,00). What
are the dimensions of the box with minimum surface area?

Determine the derivative of the given function S(x).
S'(x)=
The absolute minimum value of the surface area function is ft™.

(Round to three decimal places as needed.)

The dimensions of the box with minimum surface area are a base of length ft and a height of
ft.
(Round to three decimal places as needed.)

89. A stone is launched vertically upward from a cliff 384 ft above the ground at a speed of 32 ft/s. Its height above the
ground t seconds after the launch is given by s = - 16t2 + 32t + 384 for 0 <t<6. When does the stone reach its maximum
height?

Find the derivative of s.

’

S =

The stone reaches its maximum height at S.
(Simplify your answer.)
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90. Suppose a tour guide has a bus that holds a maximum of 100 people. Assume his profit (in dollars) for taking n people on
a city tour is P(n) =n(50 - 0.5n) — 100. (Although P is defined only for positive integers, treat it as a continuous function.)

a. How many people should the guide take on a tour to maximize the profit?
b. Suppose the bus holds a maximum of 44 people. How many people should be taken on a tour to maximize the profit?

a. Find the derivative of the given function P(n).

P’(n)=
If the bus holds a maximum of 100 people, the guide should take people on a tour to maximize the profit.
b. If the bus holds a maximum of 44 people, the guide should take people on a tour to maximize the profit.

91 Atwhat points ¢ does the conclusion of the Mean Value Theorem hold for f(x) = X on the interval [ - 13,13]?

The conclusion of the Mean Value Theorem holds for ¢ = .
(Use a comma to separate answers as needed. Type an exact answer, using radicals as needed.)

92.  a. Determine whether the Mean Value Theorem applies to the function f(x)= -3 - x2 on the interval [-2,1].
b. If so, find the point(s) that are guaranteed to exist by the Mean Value Theorem.

a. Choose the correct answer below.

) A. Yes, because the function is continuous on the interval [ — 2,1] and differentiable on the
interval (-2,1).

() B. No, because the function is continuous on the interval [ - 2,1], but is not differentiable on the
interval (—2,1).

() C. No, because the function is not continuous on the interval [ - 2,1], and is not differentiable on
the interval (-2,1).

(0 D. No, because the function is differentiable on the interval (- 2,1), but is not continuous on the
interval [ - 2,1].

b. Select the correct choice below and, if necessary, fill in the answer box to complete your choice.
() A. The point(s) is/are x =

(Simplify your answer. Use a comma to separate answers as needed.)
() B. The Mean Value Theorem does not apply in this case.
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93. Sketch a function that is continuous on (- c0,00) and has the following properties. Use a number line to summarize

information about the function.
f'(x)>0on (—o0,-2); f(x)<0 on (-2,3); f(x)>0 on (3,00).

Which number line summarizes the information about the function?

) A. () B. O C. O
Ay Ay y
o / 20- 20
i * X X
T —T > T f\' >
10 /10 10 /4 \10 10 10
-20- 2o -

94.

Find the intervals on which f is increasing and the intervals on which it is decreasing.

f(x)= - 1+x2

Select the correct choice below and, if necessary, fill in the answer box(es) to complete your choice.

() A. The function is increasing on and decreasing on .
(Simplify your answers. Type your answers in interval notation. Use a comma to separate
answers as needed.)

(0 B. The function is increasing on . The function is never decreasing.
(Simplify your answer. Type your answer in interval notation. Use a comma to separate
answers as needed.)

(0 C. The function is decreasing on . The function is never increasing.
(Simplify your answer. Type your answer in interval notation. Use a comma to separate
answers as needed.)

() D. The function is never increasing nor decreasing.
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95. Find the intervals on which f is increasing and the intervals on which it is decreasing.
fx)= = 1+x-x°

Select the correct choice below and, if necessary, fill in the answer box(es) to complete your choice.

() A. The function is increasing on and decreasing on .
(Simplify your answers. Type your answers in interval notation. Use a comma to separate
answers as needed.)

(0 B. The function is increasing on . The function is never decreasing.
(Simplify your answer. Type your answer in interval notation. Use a comma to separate
answers as needed.)

) C. The function is decreasing on . The function is never increasing.
(Simplify your answer. Type your answer in interval notation. Use a comma to separate
answers as needed.)

(0 D. The function is never increasing nor decreasing.

96. Locate the critical points of the following function. Then use the Second Derivative Test to determine whether they
correspond to local maxima, local minima, or neither.

What is(are) the critical point(s) of f? Select the correct choice below and, if necessary, fill in the answer box to complete
your choice.

) A. The critical point(s) is(are) x =
(Use a comma to separate answers as needed. Type an integer or a simplified fraction.)

() B. There are no critical points for f.

What is/are the local maximum/maxima of f? Select the correct choice below and, if necessary, fill in the answer box to
complete your choice.

() A. The local maximum/maxima of f is/are at x = .
(Use a comma to separate answers as needed. Type an integer or a simplified fraction.)
(O B. There is no local maximum of f.

What is/are the local minimum/minima of f? Select the correct choice below and, if necessary, fill in the answer box to
complete your choice.

) A. The local minimum/minima of f is/are at x =
(Use a comma to separate answers as needed. Type an mteger or a simplified fraction.)

() B. There is no local minimum of f.
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97. Locate the critical points of the following function. Then use the Second Derivative Test to determine whether they
correspond to local maxima, local minima, or neither.

f(x) = 2x° - 6x> + 3

What is(are) the critical point(s) of f? Select the correct choice below and, if necessary, fill in the answer box to complete
your choice.

) A. The critical point(s) is(are) x =
(Use a comma to separate answers as needed Type an integer or a simplified fraction.)

() B. There are no critical points for f.

What is/are the local maximum/maxima of f? Select the correct choice below and, if necessary, fill in the answer box to
complete your choice.

) A. The local maximum/maxima of f is/are at x =
(Use a comma to separate answers as needed. Type an mteger or a simplified fraction.)

() B. There is no local maximum of f.

What is/are the local minimum/minima of f? Select the correct choice below and, if necessary, fill in the answer box to
complete your choice.

() A. The local minimum/minima of f is/are at x = .
(Use a comma to separate answers as needed. Type an integer or a simplified fraction.)

() B. There is no local minimum of f.

98. Fill in the blanks: The goal of an optimization problem is to find the maximum or minimum value of the function
subject to the

The goal of an optimization problem is to find the maximum or minimum value ofthe (1) function subject
to the (2)
(1) O optimization function (2) O extreme values.

() constraint function () constraints.

() subjective function () variables.

() objective function () optimizations.

99. Use a linear approximation to estimate the following quantity. Choose a value of a to produce a small error.
In (1.05)

What is the value found using the linear approximation?

n(1.05)~ (Round to two decimal places as needed.)

100. Consider the following function and express the relationship between a small change in x and the corresponding change
in y in the form dy = f'(x)dx.

f(x) = e 10%

dy= ( ) dx (Type an exact answer in terms of e.)
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Consider the following function and express the relationship between a small change in x and the corresponding change

in y in the form dy = f'(x)dx.
f(x) = 2x° - 3x

dy= (—) dx

102.

Consider the following function and express the relationship between a small change in x and the corresponding change

iny in the form dy =f'(x) dx.
f(x) = cot 9x

dy= dx

103.

Evaluate the following limit. Use I'HOpital's Rule when it is convenient and applicable.

3sin 2x

lim 5y

x—0
Use I'Hépital's Rule to rewrite the given limit so that it is not an indeterminate form.

|im$= lim ( )

x—0 x—0
Evaluate the limit.

3 sin 2x

lim Bx

x—0

(Type an exact answer.)

104.

Evaluate the following limit. Use I'HOpital's Rule when it is convenient and applicable.

4sin7x

lim 5y

x—0

4 sin 7x
im ————= (Type an exact answer.)

X0 5x

105.

Evaluate the following limit. Use I'Hopital's Rule when it is convenient and applicable.

3tanu-3cotu

T

Use I'Hépital's Rule to rewrite the given limit so that it is not an indeterminate form.

3tanu-3cotu

im —————= lim
el ()
U—)Z 2u - E u_)z

Evaluate the limit.

3tanu-3cotu
lim . = (Type an exact answer.)

2u- =

T
U—)4 2
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106. Use a calculator or program to compute the first 10 iterations of Newton's method when they are applied to the following

function with the given initial approximation.

k

2
3
4

5

(Round to six decimal places as needed.)

f(x)=x° - 18; xo =5

Xy

© 0 N o x

-
o

Xy

107.

Use a calculator or program to compute the first 10 iterations of Newton's method for the given function and initial
approximation.

f(x)=2sinx-5x-3,x5=1.3

Complete the table.
(Do not round until the final answer. Then round to six decimal places as needed.)

k Xy k X
1 6

2 7

3 8

4 9

5 10

108.

Determine the following indefinite integral. Check your work by differentiation.

I(11x21 -7x"3) dx
J(11x21 —7x13) dx =

(Use C as the arbitrary constant.)

109.

Evaluate the following indefinite integral.

]

]

X

12

T +12«/§J dx

+12«/§J dx =

(Use C as the arbitrary constant.)

33 of 66

9/6/2018, 4:31 PM



calmath2413alvarez149-Alfredo Alvarez

110.

Determine the following indefinite integral.

I[% ¥ 354] ds

S

9
I —2+3s4 ds=
s

(Use C as the arbitrary constant.)
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111.

Find I(3x +2)%dx.
I(Sx +2)%dx =
(Use C as the arbitrary constant.)

112.

Determine the following indefinite integral. Check your work by differentiation.

ISm (5m3 - 8m) dm

jSm (Sm3 - 8m) dm= (Use C as the arbitrary constant.)

113.

Determine the following indefinite integral. Check your work by differentiation.

2 1
j 3x3+2x 3+7 dx
1

2
J{3x3 +2x 3 +7de:

(Use C as the arbitrary constant.)

114.

Determine the following indefinite integral. Check your work by differentiation.

J4§/§ dx
I4§/§ dx =

(Use C as the arbitrary constant.)

115.

Determine the following indefinite integral. Check your work by differentiation.

I(?x +4)(1-x) dx

I(?x +4)(1-x)dx=

(Use C as the arbitrary constant.)
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116.

Determine the following indefinite integral. Check your work by differentiation.

X X

f[5+5-3)

I ° 3 2 d
— +3-—| dx=
X3 X2  ——

(Use C as the arbitrary constant.)

https://xlitemprod.pearsoncmg.com/api/v1/print/math

117.

Determine the following indefinite integral.

3 dx

J 3x5 + 6x4
X

3x5 + 6x4
——dx=

X3

(Use C as the arbitrary constant.)

118.

Determine the following indefinite integral. Check your work by differentiation.

J(csc249+5) do

I ( csc 240 + 5) do= (Use C as the arbitrary constant.)

119.

Determine the following indefinite integral. Check your work by differentiation.

I(seczx—S)dx

I ( sec °x - 8) dx= (Use C as the arbitrary constant.)

120.

Find the indefinite integral J (5 sec x tan x +2 sec’ x) dx.

I(S sec x tan x +2 sec’ x) dx =
(Use C as an arbitrary constant.)

121.

For the following function f, find the antiderivative F that satisfies the given condition.

f(x) = 6x° +4 sin x, F(0) =2

The antiderivative that satisfies the given condition is F(x) =
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122. Suppose an object moves along a line at 12 m/s for 0<t<2 s and at 17 m/s for 2<t<5 s. Sketch the graph of the
velocity function and find the displacement of the object for 0 <t<5.

Sketch the graph of the velocity function. Choose the correct graph below.

) A. () B. () C. () D.

R 7 Vv 7 Vv 7 Vv

£ 150 E 30 E 30 E 30

2 2 —— 2 o—=e 2 *—e

3 G 3 G

s O 3 0 3 0 3 0

£ 0 5t > 7 5t > 7 5t = 0 5t

Time (s) Time (s) Time (s) Time (s)

The displacement of the object for 0<t<5 is m. (Simplify your answer.)
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123.
Approximate the area of the region bounded by the graph In which graph below are the selected points the right

of f(x) (shown below) and the x-axis by dividing the interval = endpoints of the 4 approximating rectangles?
[0,4] into n =4 subintervals. Use a right and left Riemann

sum to obtain two different approximations. Draw the AL ) B.
approximating rectangles. ) )

y Y
Ay 8 8
’ 6 6
& pgrmany Som granas
2 | X 2 i1 X
0 > 0
6 0 2 4 6 8 0 2 4 6 8
|::|C_ ||D
4 y y
8 8
6 6
27 4 | 4 |
o H
y 2 7 x 2 7 x
O i | T T T T T T —> 0 0
0 2 4 [ 8 02 4 6 8 02 46 8

Using the specified rectangles, approximate the area.

In which graph below are the selected points the left
endpoints of the 4 approximating rectangles?

O A OB
Y y
8 8
6 6
| i
pEraEEE Ve
2 I X 2 I X
0 0
02468 0246 8
O C. O D.
Y y
8 8
6 6
| |
pEraEEE g /aRRe | NS
2 I X 2 | X
0 0
02468 0246 8

Using the specified rectangles, approximate the area.
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124. Does the right Riemann sum underestimate or overestimate the area of the region under the graph of a positive
decreasing function? Explain.

Choose the correct answer below.

(O A. Underestimate; the rectangles all fit under the curve.

(O B. Overestimate; the rectangles all fit under the curve.

(O C. Underestimate; the rectangles do not fit under the curve.
(O D. Overestimate; the rectangles do not fit under the curve.

125. The following function is negative on the given interval.
- 3.
f(x)= -5-x7; [3,7]

a. Sketch the function on the given interval.
b. Approximate the net area bounded by the graph of f and the x-axis on the interval using a left, right, and midpoint

Riemann sum with n = 4.
a. Choose the correct graph below.
O A. () B. O c.

360

24

b. The approximate net area using a left Riemann sum is
(Type an integer or a decimal.)

The approximate net area using a midpoint Riemann sum is
(Type an integer or a decimal.)

The approximate net area using a right Riemann sum is
(Type an integer or a decimal.)

126.

3
Use the definition of the definite integral to evaluate I(2x +4) dx. Use right Riemann sums and theorems.
0

3

J(Zx +4)dx= (Simplify your answer.)
0
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127. X b
d d
Evaluate dx f(t) dt and ax f(t) dt, where a and b are constants.
a a
X
d r
ax f(t) dt= (Simplify your answer.)
a
b
d [ . .
ax f(t) dt= (Simplify your answer.)
a
128. Evaluate the following integral using the Fundamental Theorem of Calculus. Discuss Ay
whether your result is consistent with the figure. 8‘_
1 5—_
4
I(x2—3x+5) dx \
0 3
1 X
| | | L] >
05 1 05 1 15
-

1
I(x2—3x+5)dx=
0

Is your result consistent with the figure?

(O A. No, because the definite integral is negative and the graph of f lies above the x-axis.
(O B. No, because the definite integral is positive and the graph of f lies below the x-axis.

() C. Yes, because the definite integral is negative and the graph of f lies below the x-axis.
(O D. Yes, because the definite integral is positive and the graph of f lies above the x-axis.
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129. Evaluate the following integral using the fundamental theorem of calculus. Sketch the graph of the integrand and shade
the region whose net area you have found.

4
I (x2—2x—8) dx
-2

4
I (x2—2x—8) dx =
-2

Choose the correct sketch below.

130. Find (i) the net area and (ii) the area of the region above the x-axis bounded by y =81 - X2, Graph the function and

indicate the region in question.

Set up the integral (or integrals) needed to compute this area. Select the correct choice below and fill in the answer boxes

to complete your answer.

Choose the correct graph below.

A () B.

160 160

-160 -160

(i) The net area is

(i) The area is

) dx +

O%

160

-160

)dx
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131. 15 x3* an even or odd function? Is sin (xs) an even or odd function?

Is x34 an even or odd function?

() odd function

(O even function
. 3 .
Is sin (x an even or odd function?

(O even function
odd function

132. On which derivative rule is the Substitution Rule based?

Choose the correct answer below.

() A. The Product Rule

() B. The Constant Multiple Rule
(O C. The Chain Rule

(O D. The Quotient Rule

133. Use the substitution u=x> + 8 to find the following indefinite integral. Check your answer by differentiation.

I2x (x2 + 8) 15dx
IZX (xz + 8) 15dx =

(Use C as the arbitrary constant.)

134.  Use the substitution u =5x? -2 to find the following indefinite integral. Check your answer by differentiation.

I - 10x sin (5x2—2) dx

J ~10xsin (5x° -2) dx=
(Use C as the arbitrary constant.)

135.  Use the substitution u = 4x? -5 to find the following indefinite integral. Check your answer by differentiation.

J ~8xsin (4x° - 5) dx

I - 8xsin (4x2—5) dx =

(Use C as the arbitrary constant.)
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136. Use the substitution u = 8x° + 3 to evaluate the indefinite integral below.

J(16x +3)4/8x2 +3x dx

Write the integrand in terms of u.

I(16x+3)«/8x2 +3x dx= I( ) du

Evaluate the integral.

J(16x +3)48x% +3x dx=

(Use C as the arbitrary constant.)

137. Use the substitution u=x> + 8x to find the following indefinite integral. Check your answer by differentiation.

I(gx8 +8)4x° + 8x dx
J(QXS +8) 1/x9 +8xdx=

(Use C as the arbitrary constant.)

138. Find an antiderivative of the following function by trial and error. Check your answer by differentiation.

68x+3

I 68x+3 dx =

(Use C as the arbitrary constant.)
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139. Use a change of variables or the table to evaluate the following indefinite integral.

2
IxeX dx

' Click the icon to view the table of general integration formulas.

2
Ix eX dx= (Use C as the arbitrary constant.)

1: General Integration Formulas

i 1
cos ax dx=;sinax+C

n

1
sec2 axdx=gtan ax+C

sec axtan ax dx=gsec ax+C

1
eFdx=—e**+C

J a
[ dx 1 1 X
2=—tan —+C

J 22y a a
i dx 1 11X

—F/——=_sec —|+C,a>0
J 2 2 a a

x4 x~ —a

i 1
sin ax dx= -;cosax+C

1
0502 ax dx = —gcot ax+C

csc axcot ax dx= —gcsc ax+C

X _Lx
bdX—Inbb +C,b>0, b#1

i dx

J 2
a —X

. -1X
= sin g+C,a>O

140. Use a change of variables or the table to evaluate the following indefinite integral.

J(xs +x) 10 (5x4 + 1) dx

2 Click the icon to view the table of general integration formulas.

J(XS +x) 10(5x4 + 1) dx =

2: General Integration Formulas

(Use C as the arbitrary constant.)

n

1
cos ax dx=gsinax+C

2
sec axdx=gtanax+C

1
secaxtanax dx = a secax+C

1
Fdx=—e®+C

e
J a

[ dx 1 1 X

5 2=—tan —+C

J 22y a a

i dx 1 1| X

—F/——=_secC —|+C,a>0
J 2 2 a a

x4 x~ —-a

n

sinax dx = —gcosax +C

2
csc “ax dx= —gcotax+C

n

1
cscax cotax dx= —gcscax+C

n

X _Lx
bdX—Inbb +C,b>0, b#1

i dx

7 Ja® -x

. -1X
= sin g+C,a>0
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141. Use a change of variables or the table to evaluate the following indefinite integral.

I sec 2(8x -3) dx

3 Click the icon to view the table of general integration formulas.

I sec2(8x -3)dx=
(Use C as the arbitrary constant.)

3: General Integration Formulas

i 1 i 1

cosaxdx=gsinax+C sinaxdx=—gcosax +C

seczaxdx=gtanax+C csczaxdx=—gcotax+C
" " 1

sec ax tan ax dx=gsecax+C cscax cotax dx= —gcscax+C
[ ax 1 ax nX 1 X

edx=—e“"+C b"dx=—"7-b"+C,b>0, b#1
J a J Inb
[ dx 1 _1X [ dx L oqX

> 2=—tan —+C ——— = sin —+C,a>0
J 224y a a J a2—x2 a
i dx 1 1| X
= —sec —|+C,a>0
a a

Y xyx% -a®
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4 Click the icon to view the table of general integration formulas.

Determine a change of variables from x to u. Choose the correct answer below.

O A y=e 4x +2

p— 1

() B. u= o4 4 o
() C. u=4x

(O D. y=e¥

Write the integral in terms of u.

€4x
Ie4x+2 dx=I(—) du

Evaluate the integral.

J e d
X =
e4x+2

(Use C as the arbitrary constant.)

4: General Integration Formulas

n

1
cos ax dx=gsinax+C

n

2
sec axdx=gtanax+C

n

1
secaxtanax dx = a secax+C

n

1
Fdx=—e®+C

e
J a
[ dx 1 1 X
5 - jtan —+C
J 22y a a
i dx 1 1| X c 0
————=—secC —|+C,a>
J a a
X x2—32

n

n

n

n

n

sinax dx = —gcosax +C
2 - _
csc “ax dx= - a cotax+C
1
cscax cotax dx = —gcscax+C

X _Lx
bdX—Inbb +C,b>0, b#1

dx

a2—x

. -1X
= sin g+C,a>O
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143. Use a change of variables or the table to evaluate the following definite integral.

/20

I cos 5x dx
0

/20

J cos 5x dx=
0

5: General Integration Formulas

5 Click to view the table of general integration formulas.

(Type an exact answer.)

n

cos ax dx=gsinax+C

n

1
seczax dx = g tanax+C

n

secaxtanax dx= a secax+C

n

1
ePFdx=—e¥*+C

J a
F dx 1 -1 X
2 2=—tan —+C
J a2y a a
i dx 1 1] X c 0
———=—secC —|+C,a>
J ] a a
X x2—a2

n

n

n

1
sinax dx= —;cosax +C

2 1
csc “ax dx= —gcotax+C
cscax cotax dx= -;cscax+C

X _Lx
bdX—Inbb +C,b>0, b#1

dx -1 X

= sin —+C,a>0
2 a
a” -x
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144. Use a change of variables or the table to evaluate the following definite integral.

6 Click to view the table of general integration formulas.

2

IG e X dx = (Type an exact answer.)

0

6: General Integration Formulas

n

cos ax dx=gsinax+C

n

1
seczax dx = a tanax+C

1
secaxtanax dx = a secax+C

n

1
eFdx=—e¥+C

J a
 dx 1 1 X
> 5 -, tan —+C
J 24y a a
i dx 1 1| X c 0
—(——=—secC —|+C,a>
J ] a a
X x2—a2

i 1
sinax dx = —gcosax +C

1
csczax dx= —gcotax+C

n

1
cscax cotax dx= —gcscax+C

n

X _Lx
bdX—Inbb +C,b>0, b#1

i dx

. -1X
= sin —+C,a>0
2 a
a” -x
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145. Use a change of variables or the table to evaluate the following definite integral.

1
2x
3 dx
o (*+5)
7 Click to view the table of general integration formulas.

1
2x

PN dx= (Type an exact answer.)
0 5)

(< +

7: General Integration Formulas

n

i 1
cosaxdx=gsinax+C sinaxdx=—gcosax +C
" , 1 " , 1
sec axdx=gtanax+C csc axdx=—gcotax+C
i 1 i 1
sec ax tan ax dx=gsecax+C cscax cotax dx= —gcscax+C
[ ax 1 ax "X 1 X
edx=—e“"+C b dx=—">-b"+C,b>0, b#1
J a J Inb
[ dx 1 1 X [ dx L oqX
> 2=—tan —+C ———— = sin —+C,a>0
J 24y a a J a2—x2 a
i dx 1 1| X c 0
————=—secC —|+C,a>
J [2 2 a a
x4 x" —a

146. Evaluate the following integral.

[

X2 - 2x + 82

[

x% - 2x + 82
(Use C as the arbitrary constant as needed.)

48 of 66 9/6/2018, 4:31 PM



calmath2413alvarez149-Alfredo Alvarez https://xlitemprod.pearsoncmg.com/api/v1/print/math

147. Evaluate the following integral using integration by parts.

I11tetdt

Use the integration by parts formula so that the new integral is simpler than the original one. Choose the correct answer
below.

O A 11et+j(11et) dt
O B. 11tet-I(11€t) dt
O c. 11tet+I(11t€t) dt
O D. 11et—j(11tet) dt

Evaluate the integral.

I11tetdt=

(Use C as the arbitrary constant as needed.)

148. Evaluate the following integral using integration by parts.

I16x In 5x dx

I1 6xIn5x dx =
(Use C as the arbitrary constant as needed.)

149. |t the general solution of a differential equation is y(t)=C e T2y, 10, what is the solution that satisfies the initial condition
y(0)=5?

y(t) =
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1. 7(x+h)2 =3(x+h)+5
14x+7h-3

X(x +h)

3. —a-x-3

-3h+3

60
66.4
67.84
67.984
68

9. 55.000
37.000
25.480
23.240
23.000
23
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10. -11.9

-11.99
-11.999
-11.9999
-12.1
-12.01
-12.001
-12.0001
-12

https://xlitemprod.pearsoncmg.com/api/v1/print/math

11.

13.9929
13.9993
13.9999
14.0071
14.0007
14.0001

A t—-49
. lIm =
a9Vt =7

(Simplify your answer.)

12.

A L=M

13.

A. lim f(x)= 3

x—3

A. lim f(x)= -1

-
x—3

B. The limit does not exist.

A. f(3)= 3

(Type an integer.)

(Type an integer.)

(Type an integer.)
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14. A. f(1) = 2 (Type an integer or a fraction.)

A. lim f(x)= 1 (Type an integer or a fraction.)
x—=1"

A. lim f(x)= 1 (Type an integer or a fraction.)
x—>1*

A. lim f(x) = 1 (Type an integer or a fraction.)
x—1

A f(3)= 1 (Type an integer or a fraction.)

A. lim f(x)= 5 (Type an integer or a fraction.)
x—37

A. lim f(x)= 0 (Type an integer or a fraction.)
x—3"*

B. The limit does not exist because lim f(x)# lim f(x).

x—3" x—37

A f(2)= 3 (Type an integer or a fraction.)

A. lim f(x)= 3 (Type an integer or a fraction.)
x—2"

A. lim f(x)= 3 (Type an integer or a fraction.)
x—2*

A. lim f(x) = 3 (Type an integer or a fraction.)
X—2

15. C.
X2 +9x+ 14
Since BT x +7 whenever x# — 2, it follows that the two expressions evaluate to the same number as x

approaches - 2.

5

16. ©

17.0
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sin 17x
20. A. lim 5 = 0 (Simplify your answer.)
X— 00 X
21.A. lim (5x" -6x®+1) = o0
X— 00
2
12w” + 5w + 1
22. A lim —(—— = 4 (Simplify your answer.)

w—> 00 «/9w4 w’

1/25x2+x _

23.A. Im ——= -5 (Simplify your answer.)
X— — o0 X
24 A. i x ! Simplif
A |moo X6 3 (Simplify your answer.)
. 7X . .
A. lim X6 3 (Simplify your answer.)
X— — o0
1
A. The function has one horizontal asymptote, y= 3 . (Type an equation.)
25. A. lim f(x)= 3 (Simplify your answer.)
X—> 00
A. lim f(x)= 3 (Simplify your answer.)
X— - 00

A. The horizontal asymptote is y =

26. A. i 5 +8 >
DAL IIm = -—
X— 00 1- 9X3 9
5% +8 5
A. lim 3 = )

x—)—oo1_9X

(Simplify your answer.)

(Simplify your answer.)

27. (1) lim f(x)=f(a)

X—a

) lim f(x)="f(a)

x—a’t
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28. B. The function is not continuous at a= - 5 because f( — 5) is undefined. , C.
The function is not continuous at a= — 5 because lim f(x) does not exist. , D.
x—> -5
The function is not continuous at a= — 5 because Ilim f(x)#f(-5).
x—> -5

29. D. The function is not continuous at a=10 because lim f(x)#f(10).

x—10
30. (- 00,-2),(—2,2),(2,00)
31. A
lim sz +11 = 6 , because x2 + 11 is continuous for all x and the square root function is continuous for all
x—5
x=0.

(Type an integer or a fraction.)

32. 1

33. 1

34. 1

N| =

35. -10

36. -4

37.

38. 1 4
= — —y + —
y=73%X"3
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39.

19

(6x - 5)?
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40.

©| N

41.

D. The derivative is (x - 3) 3 ) +@3x+4)(
3x% - 5x - 12

6x—-5

42.

. w(3ow® - 1) = (5w -w) (1)

43.

>
><=
! 3
I
o] ©

44,

= 10

45.

(Simplify your answer.)

46.

8cos x—-7sin x

47.

e "*(cos x- sin x)

48.

4sec2 X- csc2 X

49.

y=7x

50.

kx

D.y' = ke , for any real number k.
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51.

N A~ N

52. 21(3x +2)°

53 —g72¢°
(8 +5)°

54. - 19sin (19t +18)

55. ¢ X sec? e*

56. - 19¢sc x(cscx+ cotx)19

57. —6sin(6sinx)+ cos x

58. D. Because implicit differentiation gives a single unified derivative.

60. sec y

61.1

13y 12

13y 12

12
169y
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63. cos x
5-cosy

64. 5-4ycos (xy)
4x cos (xy)—-9

65. %

5-xeX

66. 3263 - 11y
11x - 12y°

67. 30x* - 13y
13x - 35y"

68.

for x#0.

d 1 d 1
B.Ifb>0and b#1, then &(Iogbx) :Wforx>0, and &(Iogb|x|) = Inb

b

d d
D. &(Iog bX) = {&InxJ +Inb

69. X

X2 +12

70. o h(x)Ing(x)

71.  10x

5x2 +9

72. 570((57t -1

73.5%|n 5

74. ox2

(x3 —5) In 5
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C. 2for—oo<x<oo

1+X

for |x| > 1

1
D.—F0——
|x|Vx2-1

78. 1 5X4

J1-9x10

79. 8
1+ (2x)°

6y

80.A )
Y2
y4+4y2+13

82. A=s

72

(1)m2/s
120

(2) m? /s

83. D. The absolute maximum occurs at x =d and the absolute minimum occurs at x=a on [a, b].
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84.10x-3
3
A. The critical point(s) occur(s) at x = 10 .(Use a comma to separate answers as needed.)
g . 5
85. A. The critical point(s) occur(s) at x = 2 .(Use a comma to separate answers as needed.)
86. A. The critical point(s) occur(s) at x = 3,-3 .(Use a comma to separate answers as needed.)
87. A. The absolute maximum/maxima is/are 1 atx=
(Use a comma to separate answers as needed.)
A. The absolute minimum/minima is/are -5 atx=

(Use a comma to separate answers as needed.)

88.

134.442
6.694
3.347

89.

-32t+32
1

90.

-n+50
50
44

91.

134/3 1343

3 3

92.

A. Yes, because the function is continuous on the interval [ - 2,1] and differentiable on the interval (- 2,1).

1
A. The point(s) is/are x = )

. (Simplify your answer. Use a comma to separate answers as needed.)
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93. f(x)>0 f(x)<0 f'(x)>(
S e mma®a

D -10 0 10
y
20
X
10 10
c.
94. A. The function is increasing on (0,00) and decreasing on (- ,0)

(Simplify your answers. Type your answers in interval notation. Use a comma to separate answers as needed.)

1

1
95. A. The function is increasing on { - OO’EJ and decreasing on [E,oo]

(Simplify your answers. Type your answers in interval notation. Use a comma to separate answers as needed.)

96. A. The critical point(s) is(are) x = 0
(Use a comma to separate answers as needed. Type an integer or a simplified fraction.)

A. The local maximum/maxima of f is/are at x = 0
(Use a comma to separate answers as needed. Type an integer or a simplified fraction.)

B. There is no local minimum of f.

97. A. The critical point(s) is(are) x = 0,2
(Use a comma to separate answers as needed. Type an integer or a simplified fraction.)

A. The local maximum/maxima of f is/are at x = 0
(Use a comma to separate answers as needed. Type an integer or a simplified fraction.)

A. The local minimum/minima of f is/are at x = 2
(Use a comma to separate answers as needed. Type an integer or a simplified fraction.)

98. (1) objective function

(2) constraints.

99. 0.05
100. 10¢ 10x
101. 6X2 -3
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102. _g¢sc 2(9x)

103. 6cos (2x)
5

(& 1Ke)

104. 28

105. 35ec2 u+3csc2 u
2

106. 5.000000
4.242641
4.300000
4.242641
4.243023
4.242641
4.242641
4.242641
4.242641
4.242641
4.242641

107. -0.396054
-0.917677
-0.963849
-0.917677
-0.918126
-0.917677
-0.917677
-0.917677
-0.917677
-0.917677
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108. X22 14

X

2 2 *C
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109.

3
2
244/x +8x~ +C

0.  _, 3
—9s T+ =s%+C

5
1. 3x® +6x% +4x+C

112.

40m

5m" - +C

113.

5 2
3

X +3x3 +7x+C

| ©

114.

115.

7 3
—§x3+5x2+4x+C

116.

3 2

-—+3x+—+C
X2 X

117.

x> +3x°+C

118.

1
—Zcot(49)+59+C

119.

tanx-8x+C

120.

5sec x+2tan x+C

121.

3.4
EX -4cos x+6
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122.
& v
E 30
= o—e
g 0
= 05t
Time (s)
C.
75
123. y
8
6
heramay
2 i X
0
C. 02468
26
y
8
6
hranay
2 I x
0

C. 02468

21

124. A. Underestimate; the rectangles all fit under the curve.

125. y X
-2

1 2§ 6 10
-360

B.

—-452
- 595
- 768

126. 21

127. f(x)
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128.

23
6

D. Yes, because the definite integral is positive and the graph of f lies above the x-axis.

https://xlitemprod.pearsoncmg.com/api/v1/print/math

129. - 36
B.
9
130. B I ( 81-x®  Jox
-9
y
160
X
16 16
-160
D.
972
972
131. even function

odd function

132.

C. The Chain Rule

133.

L(@+8)®+c

134.

cos (5x2 - 2) +C

135.

cos (4x2 - 5) +C

136.

Ju

N | w

WI|N

“(8x?+3x) " +cC
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137.

3
E x9+8x 2+C
5 (

https://xlitemprod.pearsoncmg.com/api/v1/print/math

138.

139.

140.

(X5+X)11

11

141. 1

—tan(8x-3)+C

142.

—In |e®+2|+C

143.

52

144.

3e" -3

145.

11
1,800

146.

— tan +C

147.

B.11tet—I(11et) dt

11tet-11et+C

148.

8x2 In 5x—4x2 +C

65 of 66

9/6/2018, 4:31 PM



calmath2413alvarez149-Alfredo Alvarez https://xlitemprod.pearsoncmg.com/api/v1/print/math

149. —5, 2410
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