' 3 x 5
it oS
13 5 1o <o

1. 2u +4=5u+1—Tu 16 3y +9+y=13— 8y

17,00x + 25(x — 3) =275 18, 34— x)=5—-(x+1)

19. 3 — y = 4(y — 3) 200 x — 2 =2(x — 5)
X _x_6 y_y_1
. ?]-3'5 6 5 22‘4 3 2

2= m 3 m u 2

o m_g 2 m s
LZJ‘_.}S 3 3 7 242 3{ + 2

Solve Problems 25-28 and graph.
_'2_5)253x—?<14 2%. —4=5x+6<21
27, 4=3C+32=68 28 -1=%+5=1l

Solve Problems 29-34 for the indicated variable.

29, 3x — 4y = 1Z:fory N y-= —%x + 8 forx
(310 Ax + By = Cfor y(B # 0)

32. y = mx + b;form \H33‘-. F=1C+32MorC
34. C =5(F — 32 for F

Solve Problems 35 and 36 and graph.
(38)-3s4-7x<18 36 -10S8-3u=—6

%5, 37. What can be said about the signs of the numbers @ and b in

each case?
(A)ab =0 (BY ab <0
(©) % >0 (D) % <0

%, 38, What can be said about the signs of the numbers @, b.and ¢
in each case?

(A) abe > 0 (B)%<O
2
a I
—— 0 .

© be = (D) be <0

Y
%3 39: 1M both a and b arc positive numbers and bfa is greater than
1,1hen is @ — b positive or negative?

%%, 40, If both 2 and b are negative numbers and b/a is greater than
1,then is @ — b positive or ncgative?

@, In Problems 41-46, discuss the validity of each statement. If the
statement is true, explain why. If not, give a cotnterexample.

{ 41, Tf the intersection of two open intervals is nenempty. then
their intersection is an open interval.

42. If the intersection of two closed intervals is nonempty, then
their intersection is a closed interval.

43. The union of any two open intervals is an open interval,
44, The union of any two closed intervals is a closcd interval.

- 45, If the intersection of two open intervals is nonempty, then
their union is an open interval.
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46. If the intersection of two closed intervals is nonempty, then
their union is a closed interval.

Applications

47. Tickel sales. A rock concert brought in $432,500 on the sale
of 9,500 tickets. I the tickets sold for $35 and $55 each, how
many of each type of ticket were sold?

48, Parking meter coins. An all-day parking meter takes only
dimes and quarters. If it contains 100 coins with a total value
of $14.50. how many of each type of coin are in the meter?

49._' IRA. You have $500,000 in an IRA (Tndividual Retirement
Account) at the time you retire. You have the option of in-
vesting this moncy in two funds: Fund A pays 5.2% annual-
ly and Fund B pays 7.7% annually. How should you divide
your money between Fund A and Fund B to produce an an-
nual interest income of $34,0007

\'_ 50, IRA. Refer to Problem 49. How should you divide your
“~* money between Fund A and Fund B to produce an annual
intcrest income of $30.0007

51, Uar prices. If the price change of cars parallels the change
in the CPI (see Table 2 in Example 13), what would a car
sell for (to the nearcst dollar) in 2005 jf a comparable model
sold for $10,000 in 19907

i 52, Home values. If the price change in houses parallels the

' CPI (sce Table 2 in Example 10), what would & house val-
ued at $200,000 in 2005 be valued at (to the nearest dollar)
in 19607

783, Retail and wholesale prices. Retail prices in a department

- gtore arc obtained by marking up the whaolesale price by
40%. That is, retail price is obtained by adding 40% of the
wholcsale price to the wholesale price,

(A) What is the retail price of a suit if the wholesale pricc 1s
$300?

(B) What is the wholesale price of a pair of jeans 1f the re-
1ail price is $777

54, Retail and sale prices. Sale prices in a dcpartment store are
obtained by marking down the retail price by 15%. That is,
sale price is oblained by subtracting 15% of the retail price
[rom the retail price.

(A} What is the sale price of a hat that has a retail price of
$60?

(B) What is the retail price of a dress that has a sale price of
$1367

55.) Equipment rental. A golf course charges $52 for a round of
golf using a set of their clubs, and $44 if you have your own
clubs, Tf you buy a set of clubs for $270, how many rounds
must you play to recover the cost of the clubs?

. 56: Equipment rental. The local supermarkel rents carpet
==~ cleaners for $20 a day. These cleaners use shampoo in a spe-
cial cartridge that sells for $16 and is available only from the
supermarket. A home carpet cleaner can be purchased for
$300. Shampoo for the homc cleaner is readily available for
$9 a battle. Past experience has shown ihat it takes two
shampoo carlridges to clcan the 10-foot-by-12- foot carpet



58.

-

¢

60,

A

61,

62.

63.
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‘in your living room with the rented cleaner. Cleaning the

same area with the home cleaner will consume three bottles
of sharnpoo. If you buy the home cleaner, how many times
must you clean the living-room carpet to make buying
cheaper than renting?

Sales commissions. One employee of a computer store is
paid a base salary of $2,000 a month plus an 8% commissicn
on all sales over $7,000 during the month. How much must
the employee sell in one menth to earn a total of $4,000 for
the month?

Sales commissions. A second cmployee of the computer

store in Problem 57 is paid a basc salary of $3,000 a month

plus a 5% commission on &all sales during the month.

{A) How much must this employee scll in one month to
earn a total of $4,000 for the month?

(B) Dctermine the sales level at which both employees re-
ceive the same monthly income.

{C) Tf employees can select either of these payment meth-
ads, how would you advise an employee to make this
selection?

© 56.\Break-even analysis. A publisher for a promising new

novel figures fixed costs {overhead, advances, promotion,
copy editing, lypesetling) al $55,000, and variable costs
{printing, paper, binding, shipping) at $1.60 for each bock
produced. I the book is sold to distributors for $11 each,
how many must be produced and sold for the publisher to
!Jrcak even?

/Break-even analvsis. The publisher of a new book figures

fixed costs at $92,000 and variabic costs at $2.10 for each
beok produced. If the book is sold 1o distributors for $15
each, how many must be sold for the publisher to break
even?

Break-even analysis, The publisher in Problem 59 finds

that rising prices for paper increase the variable costs 10

$2.10 per book.

(A} Discuss possible strategics the company might use to
deal with this increase in costs.

{B) If the company continues to sell the books for §11, how
many books must they sell now to make a profit?

(C) If the company wanls Lo start making a profit at the
same production level as before the cost increase, how
much should they sell the book for now?

Break-even analysis. The publisher in Problem 60 [inds
that rising prices for paper increase the variable costs to
$2.70 per book.

(A} Discuss possible strategies the company might use to
deal with this increase in costs.

(B) If the company continues to scll the books for $15, how
many books must they sell now to mske a profit?

(C) If the company wants to start making a profit at the
same production level as before the cost increase, how
much should they sell the book for now?

Wildlife management. A naturalist cstimated the total
number of rainbow trout in a certuin lake using the
capture-mark-rccapture technique. He netted, marked, and
released 200 rainbow trout. A week later, allowing for thor-
ough mixing, he again netied 200 trout, and found 8 marked
ones among them, Assuming that the proportion of marked

65

67

fish in the second sample was the same as the proportion of
all marked fish in the total population, estimate the number
of rainbow trout in the lake.

Temperature conversion. If the temperature for a 24-hour
period at an Antarctic station ranged between —49°F and
14°F (that is, —49 = FF = 14}, what was the range in de-
grees Celsius? [Note: F = 3C + 32.]

Psychology, The 1Q) (intelligence quotient) is found by di-
viding the mental age (MA), as indicated on standard tests,
by the chronological age (CA) and multiplying by 100. For
example, if a child has a mental age of 12 and a chronologi-
cal age of &, the calculated IQ is 150. If a 9-year-old girl has
an 1} of 140, compute her mental age.

Psychology, Refer to Problem 65. If the IQ of a group of
12-vear-old children varies between 80 and 140, what is the
range of their mental ages?

Anthropology, Tn their study of genctic groupings, anthro-
pologisis use a ratio called the cephalic index. This is the
ratio of the breadth B of the head to its length L {looking
down [rom above) expressed as a perccntage. A study of the
Gurung community of Nepal published in the Kathmandu
University Medical Journal in 2005 found that the average
head length of males was 18 cm, and their head breadths
varied between 12 and 18 em. Find the range of the cephalic
index for males. Round endpoints to one decimal place.

Figure
for 67-68

Anthropology. Refer to Problem 67. The same study found
that the average head length of females was 17.4 cm, and
their head brecadths varied between 135 and 20 cm. Find the
range of the cephalic index for females. Round endpoints (o
one decimal place.

Answers to Matched Problems

1. x=4 2, x =2

S — IWH S — 2LW
ML=ty BH= 5w
4. (A)< (B < (O >

5. (A) -7 <x=4

6. x = —4or[—4, )

7. -1l=x<dor[-1,4)

8. $26,000

(B) (=02,3)

———=
-1 4

9. 7.500 DVDs 10. $27,547




