Group 1 problems:

In Problems 19—36 determine whether lim f(x) exists by graphing the function. If it

exists, find l:_rﬁ fx). x—rc
' _[2+5 i x#2 ‘=
586129.f(x)—{ 5. i sk c=2
i

596/ 23. lim
x—2 X — 2 3

611/ In Problems 1—14 determine whether the function f is continuous at c.
x—1 It <1
7. fx) = 4 if x=1 ¢=1
i 2x dr x> 1

622/ In Problems 21—30 find the derivative of f. Use formula (4).
21 f(X) T (limit definition of derivative)

640/ In Problems 73—82 find the value of the derivative at the indicated point.
73. y=2x% at(l,1)

686/ In Problems 1-52 find the derivative of each function.
13. f(x) = &

696/ In Problems 1—32 find dy/dx by using implicit differentiation.
11. 4x3 + 2y3 = x?

740/ In Problems 2746 follow the seven steps on page 731 to graph f.
27. fix) = x* — 6x2 + 1

740/ In Problems 47—54 determine where f'(x) = 0. Use the Second Derivative Test to
determine the local maxima and local minima of each function.

47. f(x) = x* —3x + 2

740/ 61. Cost and Revenue Functions For a certain production
facility the cost function is

Cx)y=2x+5
and the revenue function is

R(x) = 8x — x2
where x is the number of units produced (in thousands)
and R and C are measured in millions of dollars.

(a) Find the profit function P(x) = R(x) — C(x).
(b) Where is the profit a maximum?

(c) What is the maximum profit?

(d) Where is the revenue a maximum?

(e) What is the maximum revenue?



800/ 13. f(xz + 2¢*) dx

806/ In Problems 134 evaluate each indefinite integral. Use the substitution method.

X
13. f—dx
5/1 — x2

813/ In Problems 9—18 find the particular solution of each differential equation, using the
indicated boundary condition.

@f
dx
y =3 whenx =3

| 4 I8

=x2=x

813/ In Problems 9—18 find the particular solution of each differential equation, using the
indicated boundary condition.

l
13.%=x3—x+2

y=1whenx= -2

823/ 1
A f (12 = 22) dt
]

823/ 23, f’ e~ dx
0

823/ 1
24, f x2e* dx
0

836/ In Problems 11-28 find the area enclosed by the graphs of the given functions and
lines. Draw a sketch first.

17. fx) = V7, g = x°

861/ I Prabier;u 1-10 find the average value of each function f over the given interval.

L. f(x) = x2, over [0, 1]

869/ 13. Consumer Arrival At a supermarket, customers arrive
at a checkout counter at the rate of 60 per hour. What is

the probability that 8 or fewer will arrive in a period of
10 minutes?

878/ in Problems 17—24 compute the expected value for each probability density function.
19. f(x) = 2x, over [0, 1]



878/ 25. A number x is selected at random from the interval [0, 5].
The probability density function for x is

flx) = % rl sSx=5

Find the probability that a number is selected in the sub-
interval [1, 3].

898/ In Problems 16 find f,, f,, f.(2, — 1), and f,(— 2, 3).
3. f(x,y) = (x — y)?

905/ ' In Problems 7—24 find all critical points and determine whether they are a local
maximum, a local minimum, or a saddle point.

B (xy) = 3 — 259+ y2
912/ [n Problems 1—12 use the method of Lagrange multipliers.

1. Find the maximum value of z = f(x,y) = 3x + 4y
subject to the constraint g(x, y) = x2+y2—9=0.

1’13)C

dx

2
Extra review 1. Evaluate: J.
X

(x+h)2 —x*

Extra review 2. Find lim when x=-2

h—0

cos(x+h)—cosx

Extra review 3. Find lim

when x = z
h—0 h 2

d
Extra review 4. If 3x° +4y” = 2x, then use implicit differentiation to find iy

dx

d
Extra review 5. If x*+3xy’ —16= )", then use implicit differentiation to find iy

dx

d
Extra review 6. Solve the differential equation Y _ 4 —6x*+x—4 wheny=3 andx=1
x



1
Extra review 7. Evaluate: I 6—dx
X

Extra review 8. A small company manufactures and sells bicycles. The production manager has determined that

the cost function is C(x) = 75+10x and the revenue function is R(x) = 70x —2x”. Find the maximum profit.

Extra review 9. A firm determines that its total profit in dollars from the production and sale of x units of a

1500
product is given by P(x) = —————— . Find the number of units x for which the total profit is a maximum.
x —6x+10
2
+1
Extra review 10. Find )2} if y =1
dx x—1

Extra review 11. Find the area bounded by
y=—Inx+2, x=1, and x=2.

d 3
Extra review 12. Find —(3x—2x2)
dx

Extra review 13. If y = cos(xz) ,then y'=



4 1
Extra review 14. Evaluate: J‘ —dy
1 4y

Extra review 15. Sketch the graph of some function such that:

f'(x)>0 when x<-2 or x>2

f'(x)<0 when -2<x<2
f"(x)>0 when —J2<x<0 or x>+2

f"(x)<0 when x<—J2 or 0<x<+/2

Group 2 problems:

x3 + 64
596/ . lim ——
* x—i*n—lil- x+ 4

621/ In Problems 1-10 find the slope of the tangent line to the graph of f at the given

point. Then find an equation of this tangent line. For Problems 1—4 also graph f and
the tangent line.

L flx) =2x2 at(—1,2)

~

628/ In Problems 27—32 determine whether the function f is continuous at c.

o
oD el
27. fo) =94 * 4 c=4
8 if x=4

640/ In Problems 73—82 find the value of the derivative at the indicated point.
75. y =[x, at(4,2)

663/ In Problems 1530 find the derivative of each function.

15. f(x) = ;C_%f

696/ In Problems 1-32 find dy/dx by using implicit differentiation.

1
13. i—.

x> ;:4



704/ In Problems 1—16 find f ' and f".
L =irntry—2

In Problems 4750 find f '(x) and f"(x). Find all numbers x for which f '(x) = 0, and
710/ v i
calculate f"(x) at these numbers.

49. f(x) = (x2 — 1)

740/ In Problems 27—46 follow the seven steps on page 731 to graph f.
29, fix) = x* — 2x2 + 1

740/ In Problems 47—54 determine where f'(x) = 0. Use the Second Derivative Test to
determine the local maxima and local minima of each function.

49. f(x) = 3x* + 4x3 - 3

800/
15. f(x3 —2x*+x~ 1) ds

806/ In Problems 1—34 evaluate each indefinite integral. Use the substitution method.
11. f (x3 — 1)*x%dx

823/ o, f (= 1)(x + 3) dx
-2

823/ g5, f ¥
e 2 = |

836/ In Problems 11-28 find the area enclosed by the graphs of the given functions and
lines. Draw a sketch first.

19. f(x) = x2, gx) = x*

849/ i Problems 1-14 evaluate each indefinite integral. Use integration by parts.

1. fxe’-‘ dx

861/ I Pr‘ab!er;zs 1-10 find the average value of each function f over the given interval.

3. fx) =1 —x2, over[—1,1]

869/ 15. Defective Parts A machine produces parts to meet cer-
tain specifications, and the probability that a part is de-

fective is .05. A sample of 50 parts is taken. What is the
probability that it will have 2 or more defective parts?
Compute this probability, using both the Poisson and the
binomial probability functions.

878/ in Problems 1724 compute the expected value for each probability density function.
21. f(x) = 5%(10x — x?), over [0, 5]



879/ 99, Psychological Testing Let 7 be the random variable
that a subject in a psychological testing program will
make a certain choice after 7 seconds. If the probability
density function is

f(t) = 0.4e~041

what is the probability that the subject will make the
choice in less than 5 seconds?

899/ In PrOblemS 7—16ﬁndft, f;u f:u: fyy: f;u;: and.fty-

L )=y — 2xy+y>— 122

905/ ' In Problems 7-24 find all critical points and determine whether they are a local
maximum, a local minimum, or a saddle point.

11. f(x,y) = x2 — y2 + 4x + 8y

912/ In Problems 1—12 use the method of Lagrange multipliers.

3. Find the minimum value of z = f(x, y) = x* + »?
subject to the constraint g(x, y) = x +y — 1 =0.

Group 3 problems:
P21
. lim
604/ 1 S a1

x2—=2x+1
604/ 6. li
B cu B g Y

640/ In Problems 73—82 find the value of the derivative at the indicated point.
77. y = 1R/x, at (-8, —1)

663/ In Problems 15—30 find the derivative of each function.

3x+ 4
22— 1

17. f(x) =

686/ In Problems 1-52 find the derivative of each function.
19 f(x) =e~* — 3x

696/ In Problems 1-32 find dy/dx by using implicit differentiation.
[
15, - +-—-=2
L T 4



Figure 4 y AY
714/ ~=
[ <0 "
<0 >0
=0
| x | X
e c
Critical point is a local maximum Critical point is a local minimum Critical point is neither local
maximum nor a local minimum
Figure 5 ?y LY [ﬁy
[>0
f<0 >0
['=0 0
< >0
x | x — x
B> > . —>
e C c
() does not exist _ f(c) does not exist f*(c) does not exist
Critizal point is a local maximum Critical point is a local minimum Critical point is neither a local

maximum nor a local minimum

740/ In Problems 27-46 follow the seven steps on page 731 to graph f.
31. f(x) = x> — 10x*

741/ 63. Demand Equation The cost function and demand
equation for a certain product are
C(x) = 50x + 40,000
p =dx) = 100 — 0.01x
Find
(a) The revenue function
(b) The maximum revenue

(c) The profit function
(d) The maximum profit

750/ In Problems 1—4 locate all horizontal asymptotes, if any, of the function v é
1. f@) e i o ) e |
« JIX) =
b i o e ) |

750/ In Problems 5—8 locate all vertical asymptotes, if any, of the function f.
=]
> o 38|

800/ 1 Problems 31-34 find the revenue function. Assume that revenue is zero when zero
units are sold.

33, R'(x) =20x + 5

6. f(x) =



o Jr o 1
823/ 11. f ——
1 X

823/ 29, f ‘meac+1)
e i |

836/ In Problems 11-28 find the area enclosed by the graphs of the given functions and
lines. Draw a sketch first.

21. f(x) = x2 — 4x, gx) = —x?
861/ Probler;'us 110 find the average value of each function f over the given interval.

S. f(x) = 3x, over|[l, 5]

869/ | In Problems 9-12 find each probability. Assume X is a Poisson random variable
with np = 6.

9. P(X =.5)
878/ in Problems 1724 compute the expected value for each probability density Junction.

17. f(x) = 4, over [0, 2]

879/ 31. Learning Time A manufacturer of educational games
for children finds through extensive psychological re-
search that the average time it takes for a child in a certain
age group to learn the rules of the game is predicted by a
beta probability density function,

1
) = FDO- BOx—x») if 0=x=30
0 if x<O0orx>30

where x is the time in minutes. What is the probability a
child will learn how to play the game within 10 minutes?
What is the probability a child will learn the game after
20 minutes? What is the probability the game is learned
in at least 10 minutes, but no more than 20 minutes?

899/ In Problems 31-38 find the slope of the tangent line to the curve of intersection of
the surface z = f(x, y) with the given plane at the indicated point.

31. z = f(x,y) = 5x% + 3y?%;, plane: y = 3,
point: (2, 3, 47)

905/ ' In Problems 7—24 find all critical points and determine whether they are a local
maximum, a local minimum, or a saddle point.

15. [, ) =x2+y>+xy—6x+ 6

912/ In Problems 1—12 use the method of Lagrange multipliers.

5. Find the maximum value of
z=flx,y) = 12xy — Byt —ix%
subiect to the constraint g(x,y) = x +y — 16 = 0.



Group 4 problems:

4x3 — 3x
096/ a8

0 X=X

622/ fn .Probiem.s 1-10 find the slope of the tangent line to the graph of f at the given
Point. Then find an equation of this tangent line. For Problems 1 -4 also graph f and
the tangent line. -~

5 fx) =x2+x at(2,6)

622/ In Problems 21—30 find the derivative of f. Use formula (4).

(limit definition of derivative)

25. f(x)=3x*—-2x+1

628/ In Problems 2732 determine whether the function f is continuous at c.

L
i o D L

29, fly = 1%~ 2 c=2
2 B if x=2

663/ In Problems 15—30 find the derivative of each function.
x2
=4

19. f(x) =

686/ In Problems 1-52 find the derivative of each function.
I — p-x

2. fy=—"2—

e.\'

696/ In Problems 1-32 find dy/dx by using implicit differentiation.

i = g 2R
y X

710/ In Problems 5—40 find the derivative of each function.
35. flx) = e2?+s

710/ In Problems 47—50 find f '(x) and f"(x). Find all numbers x Jor which f’(x) = 0, and
calculate f"(x) at these numbers.

50. f(x) = (x2 + 1)*2

740/ 55. Sketch the graph of a function y = f(x) that is continuous
for all x and has the following properties:

L. (0, 10), (6, 15), and (10, 0) are on the graph.
2. f'(6) = 0 and f'(10) = 0; f'(x) is not 0 anywhere else.
3. f'(x) < 0 forx < 9, f"(9) = 0, and f'(x) > 0 for

x>0,
750/ In Problems 15-24 graph each function.
2 -
20. f(x) = —=

x2—4



741/ 65. Demand Equation The demand equation for a certain
commodity is

40
p=_d(x)=10+-; Il=x=10

where p is the price in dollars when x units are demanded.
Find

(a) The revenue function

(b) The number x of units demanded that maximizes rev-
enue

(c) The maximum revenue

800/ -
17. f (* 1) dx
X

806/ In Problems 134 evaluate each indefinite integral. Use the substitution method.

X
13. f—dx
5/1 — x2

4
823/ 1. f (z/r_z - %) dr
|

836/ In Problems 1128 find the area enclosed by the graphs of the given functions and
lines. Draw a sketch first.

23. fx) =4 —x% gx)=x+2
861 (2)/ iIn Pmble;;:s 1-10 find the average value of each function f over the given interval.

7. f(x) = —5x* + 4x — 10, over [=2, 2]

869/ In Problems 9—12 find each probability. Assume X is a Poisson random variable
with np = 6.

11. P(X = 5)

878/ In Problems 17—24 compute the expected value for each probability density Jfunction.

23, f(x) = i—_, over [\1, el

882/ 9. Suppose the outcome X of an experiment lies between ()

and 2, and the probability density function for X is
f(x) = 3x. Find

(a) PX=<1) (b) P(1 = X < 1.5)
) P(1.5=X)



899/ In Problems 31-38 find the slope of the tangent line to the curve of intersection of
the surface z = f(x, y) with the given plane at the indicated point.

33, z=f(x,y) = /16 — x2 — y?; plane: x = 1;
point: (1, 2, /1)

905/ ' In Problems 7—24 find all critical points and determine whether they are a local
maximum, a local minimum, or a saddle point.

19. f(x, y) = x* — 6xy + y?

912/ In Problems I—12 use the method of Lagrange multipliers.

7 Fmd the minimum value of z = f(x, y) = 5x2 + 6y* — xy
subject to the constraint g(x, y) = x + 2y — 24 = 0.

Group 5 problems:

In Problems 19—-36 determine whether lim f(x) exists by graphing the function. If it
exists, find lim f(x). g

3x—1 g x<1
586/33. f(x) = { Not defined if x=1 c¢=1
2% i x21

604/ 2x+ 4
3. lim
X—Fw = 1

604/ &8 — i

7. lim ——
x—-—mx2+1

606/Figure 20. Which functions are continuous?

¥ =flx)

fle)
llm | flx) = Fle)

(a)

Ve

Jim_fUx) exists; fc) is not defined | lim fL) does not exist; fle) i

(e) (d)



611/ In Problems 1—14 determine whether the function [fis continuous at c.
) x if x=0 0
1. fx) = ; c=
?1 A 2x - if x>0

663/ In Problems 15—30 find the derivative of each function.

2% + 1
A S0 = s

696/ In Problems 132 find dy/dx by using implicit differentiation.

y2
=]

19. x2 =

704/ In Problems 1—16 find f ' and f".
5. fx) = —3x* + 2x?

740/ 57. Sketch the graph of a function y = f(x) that is continuous
for all x and has the following properties:

1. (1, 5), (2, 3), and (3, 1) are on the graph.

2. f'(1) = 0 and f'(3) = 0; f'(x) is not 0 anywhere else.

3. f'(x) <0 for x<2, f'2) =0, and f"(x) >0 for
x>

800/ In Problems 35-38 find the cost function and determine where the cost is a mini-
mum.

35. C'(x) = 14x — 2800
Fixed cost = $4300

806/ In Problems 134 evaluate each indefinite integral. Use the substitution method.

14. fx\/x+ 3 dx

813/ In Problems 918 find the particular solution of each differential equation, using the
indicated boundary condition.

dy .
150 dx_e

y =4 whenx =0



‘x+1
823/ 45 [*x*1 .

T a

836/ In Problems 1128 find the area enclosed by the graphs of the given functions and
lines. Draw a sketch first.

25. fix) = x3, g(x) = 4x

849/ r{n Problems 15-30 evaluate each definite integral by using the method of integration
iby paris.

2
r. 8 f x In xdx
1

861 (2 )/ In Probler;':s 1-10 find the average value of each function f over the given interval.

9. f(x) = e*, over][0, 1]

867/Example 4

A department store has found that the daily demand for color television sets averages
3 in 100 customers. On a given day, 50 appliances are sold. What is the probability
that more than 3 of the 50 sales are requests for television sets?

873/Example 1

Show that the function f(x) = s£(5x — x?) is a probability density function over the
interval [0, 4].

878(9) 33. Cost Estimate The probability density function that
gives the probability that an electrical contractor’s cost
estimate is off by x percent is

Jo)= (5% = 2%)

for x in the interval [0, 4]. On average, by what percent
can the contractor be expected to be off?

890(1) In Problems 35—48 find the domain of each function.

47. w = f(x, y, 2) = m

905/ ' In Problems 7—24 find all critical points and determine whether they are a local
maximum, a local minimum, or a saddle point.

1. f(x,y) =23 + x%y + y2

921/ 9. Use the method of Lagrange multipliers to find the maxi-
mum value of each of the following functions z = f(x, y),
subject to the constraint g(x, y) = 0:

(&) 1 y) = 52 —3y* + Xy
g, ) =2x-y—-20=0



Group 6 problems:

- =
596/ 38, lim *—
x—1 x—]

611/ In Problems 1—14 determine whether the function f is continuous at c.

4—3x* if x<0

V16 —x* if 0<x<4

622/ In Problems 1-10 find the slope of the tangent line to the graph of f at the given

point. Then find an equation of this tangent line. For Problems 1-4 also graph f and
the tangent line. -~

7. f(x) = —x2+ 4x at(1,3)

628/ In Problems 27—32 determine whether the function f is continuous at c.
et ogE <0

31. fix) = | if x=0 c=0
x2+1 if x>0

641/ In Problems 73—82 find the value of the derivative at the indicated point.
BLy=2-2x a2}
L
664/ In Problems 15—30 find the derivative of each function.
1 1
25, fx) =1 e 2

686/ In Problems 1—52 find the derivative of each function.
e.\'

25. f(x) — —
x
696/ In Problems 1—32 find dy/dx by using implicit differentiation.
21. 2x + 3y)2 = x2 +)?

740/ In Problems 47—54 determine where f'(x) = 0. Use the Second Derivative Test to
determine the local maxima and local minima of each function.

51 f(x) = x> — 5x4 + 2



741/ 72. Profit Function A company estimates that the profit
P(x) is related to the selling price x of an item by

P(x) = 15x2 — 100 — 3x3
(a) Determine where profit is increasing.
(b) What selling price results in maximum profit?

750/ In Problems 9— 14 locate all horizontal and vertical asymptotes, if any, of the
function f.

2

X2 — 4

800/ 3
19. f (28-" - —) dx
X

800/ In Problems 35—38 find the cost function and determine where the cost is a mini-
mum.

37. C'(x) = 20x — 8000
Fixed cost = $500

13. f(x) =

813/ In Problems 9—18 find the particular solution of each differential equation, using the
indicated boundary condition.

2+ x +
b A s
dx X

y=0whenx =1

882/ 1. Find the average value of f(x) = x3 over the interval
[0, 1].

867/Example 5

Weather records show that, of the 30 days in November, on the average 3 days are
snowy. What is the probability that November of next year will have at most 4 snowy
days? Use a Poisson model.

874/Example 2

Compute the probability that the random variable X with probability density function
55 (5x — x?) assumes values between 1 and 2.

879(7)/Example 6

A passenger arrives at a train termina! where trains arrive every 40 minutes. Determine
the expected waiting time by using a uniform density function.



899/ ' In Problems 7—16 find f,, f,, fuo fys frur and fy,.

10~—x+2
15-f(x,}’)=—y

921/ 1. For each of the following surfaces, find all local maxima,
local minima, and saddle points:

(@) z=flx, ) =2y~ 65 — 2 —p*

921/ 9. Use the method of Lagrange multipliers to find the maxi-
mum value of each of the following functions z = f(x, y),
subject to the constraint g(x, y) = O«

(b) flx,y) = x/y
gx,y)=2x+y—3000=0



