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Linear Models and an Introduction to the Graphing Calculator

Chapter 0

Section 0.1 - Foundations: Sets and the Real Number System, Page 11

1. (a) True (b) False 81 ¢ A

(c) False 21 ¢ Aso {21} ¢ A (d) True

(e) True (f) False, 0 ¢ A, 0 is not a counting number
3. (a) A’ = {4,8} (b) Yes (c) No

5. N - natural number, I - integer, Q - rational, H - irrational, R - real

15.

17.

19.

(a) H,R (b) QR (c) QR (d) LQ,R (e) QR
(f) B,R (g) H.R (h) H,R (i) QR (j) HL.R
. (a) 14.0712528 (b) 7.139497

(I3, 170, 12% 4. 7. 204.30-,017

[ Tes15o 1515 ~2,55/(4.61-2.73

60 17)-16. 3 . 1)

1487125281 | 7139497348

.11 11. 11 13. 7

= = % which is undefined. Notice that the calculator shows an error.
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A EE@&E% e
:Goto

2 -G-B ==}

23.2.9.8=-0=90
2% (3+PEE+D =B EF)=F) (%) =-%

27. 6zy + (—4zy) = 2zy

29, —(—=3+4) = -1

31. (a) 17.2129 (b) 130.0841 (c) 355.4321

(d) Line up the decimal points, then perform addition and subtraction as always.

3 e +is
aee1+12é?32523 130, 8841
T lLee21-4.67+360. 1
@941

138,
B21-4.67+360.1 355.4321

17,2129
1é8881+126.3—4.2

3.
16
a

33. (a) 7000 (b) 2. (c) .2

(d) Move your decimal point in the divisor so it becomes a whole number, move the
decimal point in the numerator the same number of places. Keep the decimal

point in the quotient where ever the point was in the numerator.

(e) Aslong as you change the number of places in the mode setting.

Chapter 0 2



47,882
16.2-8.1
.0024/.0812

7000

35. H' = {A,F,G)

10 15000 = 2727.27
- 15000 = 2181.82
6 _

< 15000 = 1636.36
4 .15000 = 1090.90

2 . 15000 = 545.46

- 15000 = 2454.55

- 15000 = 1909.09

- 15000 = 1363.64

- 15000 = 818.18

- 15000 = 272.73

39. Let Y7 = (1 —.2X)/(2 + X) then calculate:

Y1(0) = .5,Y2(.5) = .36,Y3(9/2) = .015,Y4(5) = 0
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Y1

25
201528
o

1. 22 —-7=3 = 2x=10 = zx=5

£
n=r=3

3.4x—-7=5 = 4r=12 = =zx=3

3%
HK-7=5

5. 4—-2x=8+3z)+1 = 4-22=943z = -2z=54+3x =

—5r=5 = z=-1
TR -
K—2K=(8+3X)+1
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7.2z —(-5)=6—(—z) = 22+4+5=6+z = 2zr=14+z = z=1

134 i

2R—( ~9)=6—C ~R)

T T
9 5 3 2 = 5 = =z

E374 5

,5-3=-2

1

11 d 1—£+1 = 3z—-5=524+3 = 3r=5z+8 =
"5 3 3 5 - -

—2r=8 = z=-4

~33% ”

M/5—1/3=X/3+1/51
3. —z+(-4)<-7 = -z<-3 = z>3 = (3,0)

T T
15.§+2<—5 = -§<—7 = <-21 = (—o00,—-21)
17 Ee i T 4 20<152-8 = 10z<150-28 o
376527 15 x T
-5z<-28 = z>% o (2 )

A-P Pri A—-P
19. A=P+ Prt = = — = Pt
TF Pt Pt " Th 37 0)
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2. y=mzx+b = y—mzr=b = b=y—mz

-Sr a-S
23’S:1i = S(l_"'):a = S—-Sr=a = —S= 5 =
S—a
= S#0
r=2%"  (S#0)
25 _19p— (3—1x)] =4z — 11
—[2z—-3+z] =4z - 11
Bz -3 =4z-11 ~[2(2) - (3-2)] =4(2) - 11
—3z+3=4x—11 = —4-11f8-11
—3z =4z — 14 —3=-3
—Tz=-14
=2
o 2—z—g2=1-(z—1)°
2 _ 2 ? 2
2—z—z"=1—2"+4+2zx-1 2_%_%=1_(§_1)
—r= 8 _6_42 1
2—xz=2x = 1?_5_5_1_§
— 8 _ 8
2=3z §-¢
tos
29. m—5_1+x—9
1 _ 12 57 9-9
3(z—5)=124+z—9 -8 11422
3z—-15=3+=c =  4X140
2z =18 1=1
z=9
3. |4—2z| =1
4—z=1 4—z=-1 . l4—5] =1
|4_3|.=1 ?
—xrz=-3 or —r=-5 = or |_1|'=1
#=3 =5 1=1 1=
33. 2z +1|=3
2r4+1=3 2r4+1=-3 |2.1+1|é3 |2._2+1|;3
2r=2 or 2r=—4 = |3|;3 or |_3|=7_.3
T = zT=-2 3=3 3=3
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3. —-1<z+5<6 = -6<z<1 = [=6,1]
X:[-10,10] Y:[-10,10]

P el

ol e

" e

Intersection Intersection
(k=26 ¥ fi=s ¥

==1 =6
37.5§2x_;1<8 > —24<22+1<-15 = -—25<22<-16 =
B <cr<-8 = (-%,-3
X:[-15,3] Y:[-1,12]
ll_nttrsection_\ [I_nt«rsecti;n_\
H=-12.5 ¥=B -~ H=-8 ¥=5 P

39. [z -2|<7 = -T<z-2<7 = -5<z<9

X:[-10,10] Y:[-2,10]

\. Z \ 3

SN

rntersecuon Pnttv:«cﬁon
R=-5 ¥ H=3 s

41. |2z 42| >4

= (-5,9)

X:[-10,10] Y:[-2,10]

2r+22>4 2r+2< —4

2r>2 or 2z < —6 \ /

\ |/

z>1 < -3 Y o
(—OO, —313 [1, OO)
ll_ntermtion Intersection
H="3 Y=Y h{:l Y=y
A A
43. A=P+Prt = A=P(l+rt) = = P P =
147t 1+t
45. 2’y -3z -2%y =1 = %y-23y=143z = y=?-23)=1+3z =
Chapter 0 7



_ 1+ 3z
T2 — 223

Note: For exercises 47 - 52, a 1 indicates a true statement and a 0 indicates a false

statement. You can find <, <,>,>,= under the TEST menu (2nd MATH).

.989-4.71
1.696178344

47. B B o
6.310z — 8 < 1.60z — .011 nedR o sad
4.710z < 7.989 571ex-8<1.60%-0

z < 1.696 !

/4.
6.6408217391

R
6.640217391

49 761(z —4.5) < 3.01z — 3.7
7.61c — 34.245 < 3.01¢ — 3.7

4.6z < 30.545 .61(%~4.5><3. 61
z < 6.640 1
2 6z 5 _ 8
7 9 11 7
99(6 77(5) = . 2093367003
() +TE) = 030 NS o ea3367003
594z + 385 = 504 cars <7 RoRETon
594z = 119 1
&= .2
53. (a) 3z —6=21 (b) 4z —8 =61 (c) z—42<20

Section 0.3 - Solving Application Problems with Linear Equations, Page 30

1. Guess that Ed is 20, then Carol would be 40 because Carol is twice as old. If Ed is
20 and Carol is 40, their difference is 20 which is too much. If you try 15 and 30, it

is still too much.
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EJ £

e 40 3o
a-28 8-135

20 15

Let z = age of Ed and 2z = age of Carol.
r=2r—10 = —-z=-10 = =10 = Edis 10, Carol is 20.

. Let the width be 2 inches, then the length is 5 inches and the perimeter is 10 inches
which it too small. Try a width of 5 inches and length of 17 inches that yields a

perimeter of 44 inches which is too big.

Let z = width and 4z — 3 = length.

*2-3 s M= 17
38 =2(4z —3) + 2z K2+ 2HT *5+ 2417
38 =8z —6+ 2z " 4
38 =10z — 6
44 = 10z

z=44 = Width =4.4in Length = 14.6 in

. Guess Ralph’s weight to be 85 kg (54 4+ 3 - 85 = 309). This is too big. When we try
80, we find that this is too small (54 + 3 - 80 = 294).

Let £ = Ralph’ weight.
54+3r =300 = 3r=246 = <z=82kg

. Let £ = amount drained and replaced.

14—-z)+1(z)=.254) = 4-lz+z=10 = I9z=.6 =
= g = % gallon.

. Break even is when Revenue = Cost Selling price =6 = Revenue = 6z
Variable cost = 2 and fixed cost = 37,5600 =  Cost = 2z + 37,500
6r = 2r + 37,500 = 4z =37,500 = z = 9375 ties. Answer is: (a).

Chapter 0 9



11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

31.

33.

35.

Let z = amount in government securities and 27,000 — z = amount in junk bonds.

Yearly interest = .07z + .10(27,000 — z) = 2700 — .03z

Selling price = 5 Revenue = selling price X quantity sold = 5z.
Supply p =20+ 2z

This year’s profit - P > 620,000

Refinery I = 200 barrels, Refinery II = 2(200)=400 barrels
In z days: 600z barrels produced by both.

Let z = amount invested at 8% and 2000 — z = amount invested at 10%.
.08z +.10(2000 — z) =180 = .08z +200—.10z =180 = —.02z = —20
z = $1000 at 8% and 2000 — 1000 = $1000 at 10%

40(1.60) + 60(1.20) = $136.00 if sold separately.

% = 1.36 average price per pound Charge at least $1.36.

2(g1) + 4(g92) = 291 + 492 = amount of drug X.

If + = mental age, IQ = 2100 = 100z

CA 0 — 0%

(20,000)(.10) = 2000 increase each year. Population in t years = 20,000 + 2000¢.

S5F — 160

9
F=5C+32 = OSF=9C+160 = 5F-160=9C = C= 9

If £ = amount of cereal then .04z =8 = <z = % = 200 grams recommended.

(a) Natural: {2}

(b) Integer: {—2,0,2}

(¢) Rational: {—2,—1,0,2}

(d) Irrational: {—\/E,Lz,\/ﬁ}

(e) Negative: {—2,—%,—/2}

(f) Real: A= {-2,-3,-v2,0, %,v?2,2}

Chapter 0 10



Section 0.4 - Graphing Linear Equations and Inequalities, Page 39

1. (a) (2,4) - Quadrant I
(b) (—5,6) - Quadrant II
(¢) (—3,2) - Quadrant II

(d) (4,1) - Quadrant I
3. (a)2z+3y=6 = y=-2z+2 Points: (=6,6),(—3,4),(0,2),(3,0),(6,—2)

X:[-4.7,4.7) Y[-6.2,6.2]

1 X Y4
“\.,RM :g ﬁ
M-t $ |8
——— i I -2
l8=-3 y=y =
b)) y<z+2 Points: (—1,0), (0,0), (0, 1),(1,1), (1,2)
X:[4.7,4.7] Y[-6.2,6.2]
IrDraw ‘,-1"' {8, 1,2,3, "12<V
. Done A1 £-1:0,1,2,32)
hade{(Ymin>Y1,3)> 1 1111

l‘q

il

(¢) 15-3y=5z = y=-3z+5 Points: (6,15),(—3,10),(0,5),(3,0), (6, —5)

X[4.7,4.7] Y:[-6.2,6.2]

] 1 A Y4
\\ X |8
0 5
\ 3 i e
X=.9 ¥=3.5 K=

(d) bz+3y=7 = y=-fz+ I Points: (—1,4),(0,%), (1, 2).(3,8),(6,-2)
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X[-4.7,47] Y[-6.26.2]

lt=-s

(e) 32+y=2y—1 = y=3z+1 Points: (—4,-2),(-1,1),(0,1),(4,4),(8,7)

X:[4.7.4.7] Y:[-6.2,6.2]

1 X Y1
/ < | %
-1 2
[=4 =y K=

f) z+y+3>0 = y>-z-3 Points:(—-1,0), (0,0), (1,0),(1,1),(2,2)

X:[-4.7,4.7] Y:[-6.2,6.2]
-1-8,1,4, Y1¢
IrDraw lu 1] [K 8 %,%6}§ 1

Done
hade(¥Y1,Ymax,3)

f -
S
-
f—

(b)) y>z+2
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X:[4.7,47] Y:[-6.2,6.2]

IrUraw 1
Donhe
hade(¥1,Ymax; 3> *

l#=1 ¥=3

X:[-4.7,4.7] Y:[-6.2,6.2]

IrDraw 1
. Done
hade(Ymin, Y1, 3> I

m!ol [ m

p— |
. §
. g

X:[4.7,4.7) Y:[-6.2,6.2]

1 \ 1

N =%

\ 3
#=2 ¥=-1 \

Y=Y

\ 1 X V4
15 [y
i 3
n & |3
5 0,
framm| -2
®=0 v=1 KX=1.5

Chapter 0



X:[4.7,4.7] Y:[-6.2,6.2]

IrDraw
Vertical -1

Done

X:[4.7,4.7] Y:[-6.2,6.2]

X[4.7,4.7] Y:[6.2,6.2]

IrDraw 1
) Done N
hade(¥Ymin,Y1,3)> '

o

X[4.7,4.7] Y:[-6.2,6.2]

IrDraw 1
Donhe
hade (Y1, Ymax, 3> ”””“HDV
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