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AN  Nutrition

The liquid portion of a diet is to provide at least 300 calories, 36 units of vitamip

7.5 Systems of Inequalities 517

7.5 Exercises

see CalcChat.com for tutorial help and worked-out solutions to odd-numbered exercises.

and 90 units of vitamin C. A cup of dietary drink X provides 60 calories, 12 Unitg ‘2;‘ .

vitamin A, and 10 units of vitamin C. A cup of dietary drink Y provides 60 calorieg vocabulary: Fill in the blanks. o

6 units of vitamin A, and 30 units of vitamin C. Write a system of linear inﬁ:quaiilie; 1. An orderéd pair (g, b)isa of an inequality in x and y when the inequality is true after a and b

that describes how many cups of each drink must be consumed each day to megy ot ) are substituted for x and y, respectively.

exceed the minimum daily requirements for calories and vitamins. 5. The of an inequality is the collection of all solutions of the inequality.

Solution Begin by letting x represent the number of cups of dietary drink X and y 3. A of a system of inequalities in x and y is a point (x, y) that satisfies each inequality in the system.
represent the number of cups of dietary drink Y. To meet or exceed the minimum dajly . of a system of inequalities in two variables is represented by the region that is
requirements, the following inequalities must be satisfied. 4. The

common to every graph in the system.

60x + 60y = 300 Calories
12x + 6y = 36 Vitamin A skills and Applications
10x + 30y = 90 Vitamin C & @ Graphing an Inequality In Exercises Solvi.ng a System of Inequalities llln
2 'ﬁ,. : 5-18, sketch the graph of the inequality. Exercises 31-38, sketch the gr.aph of. t e
yz 0 Eﬁ: solution set of the system of inequalities.
i f the region.
The last two inequalities are included because x and y cannot be negative. The graph 5. y<5—x 6. 2 —x<0 Label the vertices of the reg
of this system of inequalities is shown below. (More is said about this application in ' " 8 x< —4 31. x+y=s1 32, (3x +4y <12
Example 6 in Section 7.6.) 7.x26 10. 10 —x+y=1 X > 0
9. y> -7 - 102y >0 > 0
y = y
y 1. y<2—-x 12507 5% 1 3. (-3x+2y< 6 34 [ x—Ty>—36
g1 13.2y—x=z4 14. 5x + 3y =2 —15 x—dy> -2 5% + 2y > 5
g 5 15 2+ (y =32 <4 16 (x+2P+y*>9 1 2x+ y< 3 6x — 5y > 6
2 3 2+ y>2 36. [ x—2y < —6
7.y > — 18. y < 35. (2x + : {
. 17. y 2+ 1 ?+x+1 6x + 3y < 2 5x—3y > -9
i 24 B Graphing an Inequality In Exercises 19-26, use a 37. {Zx -3y >1 38. { 4x — 6y > 2
| : graphing utility to graph the inequality. 5x+ y<9 —2x+3y=z5
| | e agn
| 2 4 6 8 10 19. y = —In(x — 1) 20. y <In(x +3)—1 7¥[E Solving a System of Inequalities In
j 2L y < ¥ 22.yz37"-2 ‘% Exercises 39-44, sketch the graph of the
/ Checkpomt AJ))) Audio-video solution in English & Spanish at LarsonPrecalculus.com 3. y<2- éx 2.y > —24x + 3.3 solution set of the system.
A public aquarium is adding coral nutrients to a large reef tank. A bottle of brand X | 25, %y +92%2 =520 26. —é x2 — %y < —% 39, (2+y=s 7 4. (4> +y =2
nutrients contains 8 units of nutrient A, 1 unit of nutrient B, and 2 units of nutrient C. L . ] x = -2 x=1
A bottle of brand Y nutrients contains 2 units of nutrient A, 1 unit of nutrient B, and | E-ﬂ"[@] Writing an ".‘equal.'ty In Exercises y= 0 y <1
7 units of nutrient C. The minimum amounts of nutrients A, B, and C that need to be iasedy  27-30, write an inequality for the shaded AL (x— 12> 0 42, (2 + 12 <25
added to the tank are 16 units, 5 units, and 20 units, respectively. Set up a system of ‘ [E]544d  region shown in the figure. ' {x Y o ' {4): B év < 0
linear inequalities that describes how many bottles of each brand must be added to meet 27, y x—y> = = ?
or exceed the needs. 43, (3x +4 = y? 44. {x <2y —y
x—y(O U“(I‘"}'

Summarize (Section 7.5) % Solving a System of Inequalities In Exercises

45-50, use a graphing utility to graph the solution set of

1. Explain how to sketch the graph of an inequality in two variables the system of inequalities.

‘ (page 510). For examples of sketching the graphs of inequalities in two

variables, see Examples 1-3. 45, [y = J3x+1 46. {y <2Jx—1
s 29. y2x2+1 y2 x2—1
2. Explain how to solve a system of inequalities (page 512). For examples of

— 942
solving systems of inequalities, see Examples 4-7. 47, {y < =X H2x+3 48. {y zxt -2+ 1

. . . . y> *—dx+3 sl g
3. Describe examples of how to use systems of inequalities in two variables to

< ,—x%/2
model and solve real-life problems (pages 515 and 516, Examples 8 and 9). 49 Xty z1 50. y=e
I B —_— 0<x<4 yz0
| y <4 -2 <x=<2
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[E]pi=[E] Writing a System of Inequalities In 65. Production A furniture company produces tableg ¢9. Shipping A warehouse supervisor hfls instructions 73. Th'.nk AbPUt It Aftzr gra;;mnghthc tt)OL(lin?aIéilrllgetl?ef
i-:_;'; Exercises 51-58, write a system of inequalities and chairs. Ea:_h table requires 1 hour in the assembly to ship at least 50 bags of gravel that wel'gh 55 pounds the .mequahty x+ ):1 < l,leziip ain how to deter
EI", : that describes the region. center and 13 houru in the finishing center, Edt-h each and at 1ea§t 40 bags. of stone t.hat weigh 70 poul_lds region that you need to shade.
51 N 52 y chair requires 15 hours in the assembly center and 11 each.'The maximum weight capacity of the truck being
) ) hours in the finishing center. The assembly center ig used is 7500 pounds. !DQO
8 available 12 hours per day, and the finishing center i (a) Write and graph a system that describes the numbers BN T4: J HOW DO YOU SEE IT? The graph of
\" a\f/a'ilable 11.5. hou}rls pzr da?/l.) Wriltle and irlaph a syster of bags of stone and gravel that can be shipped. the l:olution cl)lf tfl}e ineq]gahty‘g -I;] 2y ; 6
T of inequalities that describes all possible productig : : : ] is shown in the figure. Describe how the
Raa) levels. i ® l:ri:snti:;siihtltt:: r;zr?tfe;l;eo?i:: I;lrsgﬁerlrrll.terpret e solution set would change for each inequality.
! By 66. Inventory A store sells two models of lapiop 70. Physical Fitness Facility A physical fitness (@ x+2y=6 i
computers. The store stocks at least twice as many . facility is constructing an indoor runming track with (b) x +2y>6 6T
53. v 54, v units of model A as of model B. The costs to the store space for exercise equipment inside the track (see e
i 1 - for the two models are $800 and $1200, respectively, figure). The track must be at least 125 meters long, 2~
64 2 AR 3] (he management 8N ol it fmore fhan ,$20’000 in and the exercise space must have an area of at least .‘2 é i \:;“L B
B computer inventory at any one time, and it wants at 500 square meters. =2 1
4 X 21 least four model A laptop computers and two model B —4-
24 ) 14 /3, v/3) laptop computers in inventory at all times. Write and
—t — = x graph a system of inequalities that describes all possible
2 4 6 1 123 | inventory levels. [Exercise 75. Matching Match the system of inequalities with the
55. Rectangle: vertices at (4, 3), (9, 3), (9, 9), (4, 9) 67. Nutrition A dietician prescribes a special dietary Sauipman graph of its solution. [The graphs are labeled (i), (ii),
56 _ . plan using two different foods. Each ounce of food X (iii), and (iv).]
. Parallelogram: vertices at (0, 0), (4, 0), (1, 4), (5, 4) . . . - s
contains 180 milligrams of calcium, 6 milligrams of 1 (i) )
57. Triangle: vertices at (0, 0), (6, 0), (1, 5) | x |

iron, and 220 milligrams of magnesium. Each ounce of
food Y contains 100 milligrams of calcium, 1 milligram
of iron, and 40 milligrams of magnesium. The minimum
daily requirements of the diet are 1000 milligrams of
calcium, 18 milligrams of iron, and 400 milligrams of
magnesium.

58. Triangle: vertices at (—1,0), (1, 0), (0, 1) (a) Write and graph a system of inequalities that

describes the requirements of the facility.

(b) Find two solutions of the system and interpret their
meanings in the context of the problem.

Egﬁl@ Consumer Surplus and Producer
F‘i;-‘l?‘-"-ﬂ:; Surplus In Exercises 59-62, (a) graph
[T

the systems of inequalities representing the

consumer surplus and producer surplus

1
i
! J ! for the supply and demand equations and @ X;Ltébandthgrag;fe?e sty e otf qu;l aliitle)s( tha; Exploration (iii) y @iv)
| (b) find the consumer surplus and producer f dHYi; " © L " atr)n c:jun o . True or False? In Exercises 71 and 72, determine &
| ‘ surplus. 00 2LEAMDCIPICSEII0Ed: whether the statement is true or false. Justify your
| (b) Find two solutions of the system and interpret their answer. 4 _N
| Demand Supply meanings in the context of the problem. . . Nt x
| ‘ 59. p =50 — 0.5x p = 0.125x 71. The area of the figure described by the system -6 %_ 2
‘ *68. Target Heart Rate ¢ ¢ ¢ ¢ e o e e 0 0 0 00 o
60. p = 100 — 0.05x p =25+ 0.1x ) . . x=z -3
i _ _ One formula for a person’s maximum heart rate is . < 6 =6
61. p =140 — 0.00002x  p = 80 + 0.00001x 220 — x, where x is the person’s age in years for 3 r= @ (24 < 16 ®) [22+ 2 < 16
62. p = 400 — 0.0002x p = 225 + 0.0005x 20 = x = 70. The American Heart Association . ys o3 { . +y ; 4 { x+y< 4
| 63. Investment Analysis A person plans to invest up recommends that when y=z =6 . ,
| to $20,000 in two different interest-bearing accounts. a person exercises, is 99 square units. (c) {x2 +y* 2 16 (d) {xz +ty 216
] Each account must contain at least $5000. The amount the. person should 72. The graph shows the solution of the system x+y=z 4 x+ty= 4
in one account is to be at least twice the amount in the strive for a heart . ; ic circl
I other account. Write and graph a system of inequalities rate that is at least y=6 76, :Guaphical ECasoniig Sy SolFSRIne sciees

that describes the various amounts that can be deposited 50% of the maximum ~4x — 9y > 6. h?lve ra.dii x and y, where y > x. The area between the
| o SR SE— and at most 85% of 3x + 32 2 2 circles is at least 10 square units.
' 64. Ticket Sales For a concert event, there are $30 the maximum. ' (a) Write a system of'inequalities that describes the
I reserved seat tickets and $20 general admission tickets. (g Am'er.ican f constraints on the circles.
' There are 2000 reserved seats available, and fire deanrgssociciion) ‘2.‘: A (b) Use a graphing utility to graph the system of

(a) Write and graph a system of inequalities that
describes the exercise target heart rate region.

inequalities in part (a). Graph the line y = x in the
same viewing window.

(c) Identify the graph of the line in relation to the
boundary of the inequality. Explain its meaning in
the context of the problem.

regulations limit the number of paid ticket holders to

3000. The promoter must take in at least $75,000 in

ticket sales. Write and graph a system of inequalities
| that describes the different numbers of tickets that can
' be sold.

(b) Find two solutions of the system and interpret
their meanings in the context of the problem.

® & & 8 & 0 & P 8 " 8 & B O 8 B @ 8 B B B 8 B B B B BN

EEEREEEEEREREEE

@ % 2 ® 0 & 0 O & & 00 O % B @ S8 8 @ @ EEEeEE R

BLACKDAY/Shutterstock.com




