Chapter 1,2,3 review

Sections labeled at the start of the related problems

1.3 Classify the following as either a pair of equivalent equations or a pair of equivalent expressions.
1) 7x - 42,7(x - 6)

To determine equivalency of expressions you

« need to simplify each one until you see that
} 7ﬁjé ) they are the same terms.
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2)2x +8=14,2(x +4) =14

To determine equivalency of equations

2 )(4 ? =) L/ m) _ /Lf you need to solve each one and see if
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Solve the equation.

3) lf -3=1 To solve a linear equation in one variable, start by clearing fractions, then distribute
5
o C beck
—_—
e - L) -3 =
5 S




Same as above, with the addition of the following. Move all the variables to one side

4) 8x -5+ 4x=6Xx -6 - 3x

Sx=514x= G)—6—3X | creck
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k-5 = 33X 6

Q= —1 7779 999
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Solve. ‘“___iZ = 57 L
5)3x - (8 - x) =4[5 - (7 + 2x - 2)] 9 _q’
’BX M/@;‘\__;j = H L 5— - (j t 9)( __2\1 | like to start with the innermost parenthese set and work
out when they are nested like this.

3X=G4X = 4 [ 55 +9)]
uy-9= 4 3-5-»]

tp-g= H (=2X)
Uy~ 8 = "%X/V
F Y * Sgx +¢

Decide wheth) theequation is conditional, an identity, or a contradiction. Give the solution set.
6)2(x-7)+(3x) =5(x-8)-3

Note: Problems 2-5 are all conditional
equations, where you can solve for the

’j—fjﬂ—_:%j %C%}(w = m}— % variable.

When all of the variables in an equation cancel to

?.)( ~ | L‘( ‘]L_?Z_X = tj)‘/ - ‘_7’_0 - } zero, the resulting equation is either true or false. In
7 =

this case it is false, and so the equation is a

_ _ contradiction. Had the equation been true, like 5=5 or
S}/ —1 L{ - (jj X 4 3 0=0, the equation would have been true and would

-5y 4 14 ~SX + have been an identity equation.
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7)2(2g -7) - 4g + 14=0

WA= —Hq+41H =0
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2.1 Plot the points with the given coordinates.

8) A(6, -1), B(-5, 4)

|Start in the x direction. left or right, and then in the v direction. up or

y
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Name the quadrant, if any, in which the point is located.
9) (19, -7)
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Determine if the ordered pair is a solution of the equation. Remember to use alphabetical order for substitution.
10) (-3,1);2x+7y =1

XA

Any time | do a substitution, as in this problem, | start by placing parentheses around
the variable(s) to be substituted into. This keeps the order of operations in tact.

A2) +20

-6 +7 =

)=
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y=3—K)
X | Y=3-(xY

O | 3—(o)= 3-0=3 (0,2)
( 3-_(()2: 3‘--/: D_ (1,2)

2 3-6P == €>,=0)
1 >=(-y=3=1=2 (1,2 )
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22 Is the following correspondence a function?
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For the given correspondence, write the domain and the range. Then determine whether the correspondence is a
function.
13) {(-8, 1), (-2,-9), (4, -3), (7, 1)}
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The graph of a function f is provided. Determine the requested function value.
14) £(2) . (Q,é )

oo L= 6

This graph didn't extend far enough to the right,
forcing you to estimate. Since the graphis
piecewise linear, it is clear where the point
would have been.
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For the function represented in the graph, determine the domain or range, as requested.

15) Find the domain.
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16) Find the range.
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The domain goes from the
smallest x value to the largest
X value.

The range goes from the
smallest y value to the largest
y value.

Notice that the graph does
not end with an arrow on
either side. This indicates
that the graph stops.
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A function of x is depicted in the graph. Find any input values that produce the indicated output.

17) f(x) = 4
C%/ﬂ g&) -
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Determine whether the graph is the graph of a function.
18)

The vertical line test is used. Since there is a place on the graph
where a vertical line crosses more than once (in this case twice) the
graph is not of a function. The vertical line is a visual of the fact that
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Find the function value.

ﬂz)si

fox)= (><> - 542
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{5 =0(3)"6
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2x -5
3x + 4

20) Find f(x - 2) when f(x) =
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Find the domain of £(x). For a rational function (variables in the denominator) you need to
21) f(x) = 8 worry about not dividing by zero. Set the denominator = 0 to find the
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22) f(x) =
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Solve the problem.

23) The function A described by A(r) = 4mr2 gives the surface area of a sphere with radius r. Find the area
when the radius is 4 in.

A = L(‘ﬁ“(ff
A (L{\ — 477 (4 nY
/A< [r_(\ = bf’ﬂ_({é “"})
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2.3 Graph.

24)f(x)=%x—2 (D y~1V1JrCf“Q"p’( 'S (OFD\
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Find the slope of the line containing the two given points.
25) (9, -5) and (2, 5)

(x*,\/ij, O(w\)})
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Find a linear function whose graph has the given slope and y-intercept.

26) Slope - %, y-intercept (0, 7)

v \/ Usually | will use point slope form to find an equation, but in
el this case, since the point given is exactly the y intercept, |
m:—; - :_7___ b - 7 can jump straight to slope intercept form. Note that the

Y= mx o
V=2 XA/
/=73
L= - 2 x+7
This model is of the form f(x) = mx + b. Determine what m and b signify.

27) The cost, in dollars, of cellular phone service with Econo-phone is given by C(x) = 0.31x + 35.90, where x is
the number of minutes used in one month.

m = .31. Slope is the change in y over the b =35.90. The y intercept is interpreted as the initial y
change in x, so we need the units of y and the value. In this case it is the initial monthly dollar cost,
units of x. These are dollar cost and monthly so the interpretation is that the service costs $35.90
minutes, so the slope interpretation would he per month initially.

$0.31 per monthly minute.

The overall interpretation is that this plan is
$35.90 per month and $0.31 per minute

24 Find the slope of the line.
28) 3x - 5y =26

The easiest form to determine the slope of a line is slope intercept. To get to this form, solve fory. A bonus
of this form is that you also get the y intercept easily.

ox -5y =24

-2X X
5y= 72X 426
-5 — =

o =2, 425
/= X ==
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Graph.

20y v+3=0 When a linear function only has one variable, it is either a horizontal line or a
)y - ~ vertical line. In this case we have y =-3, so we get a line that crosses the y
~~~~~~~~~~~~~ Yoo axis at -3. This is horizontal. Whatever variable the equation has is what axis
NN Lls SN the line crosses. Solve for the variable to determine where the line crosses.
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Find the y- and x-intercepts for the equation. Then graph the equation.

30) -5x - 15y =30

If a linear equation is in standard form, like this one, the fastest way to
graph is to get the x intercept (y=0) and the y intercept (x=0) and plot

ynbrrpt Y e
-5x —15[0) =20 -5(0) ~15 Y =30
L.iz :?g __/{iy-: 50

— 5 ‘:T%
x=-G y=-2
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Determine whether the equation is linear.
31) 10x - 8y =20

If you can get the equation in either standard form Ax + By = C or slope intercept

form y = mx + b, then the equation is linear. If not, it is nonlinear.
Ay y=C
AT
V= | X f =X
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X
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2.5 Find an equation|in point-slope formJof the line having the specified slope and containing the point

indicated.
) m :'_1, (-8, -5)
2
g \ POINVT SLoPE FORAN

'\/.._%-:_-MZX“‘JQ\ y*% :VV)(,\/—WA
y__q; = __%-, ()i"'hg\

=-L
y+5 ==L (+8)

Find an equation of the line containing the given pair of points. Write your final answer@
slope-intercept form. .
33) (8, -5) and (1, -3) To use point slope form, we need to get the slope first, and choose a
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Solve the problem.

34) Persons taking a 30-hour review course to prepare for a standardized exam average a score of 620 on that
exam. Persons taking a 70-hour review course average a score of 780. Find a linear function S(t), which fits
this data, and which expresses score as a function of time.

(XI)\/t> / (X;’J\/>§
(30, L}o}f (70,7803

)= S ¢ x i so

If your story problem asks for a linear
function, you will almost always be given
information equivalent to 2 points. You job
is to determine what are the two points, and
in what order do they go. the orderis

- — (independent variable, dependent variable)
M= 7%0 GBO I (' o In this case the variables are hours
7030

Ho reviewed and exam score. The score
V-(20 = Y{x20)

depends on the review, so the score is the
dependent variable, our usual y. So we
have

_ (review time, score) for our point modelof
Y LQ O= H)‘ ':L {g’oo (¢.y). lusually use x and y for the main part
t}O
= 4Y + 5060

Tell whether the lines are "parallel”, "perpendicular”, or "neither."
35) 9x + 3y =12
12x + 4y = 17

Parallel lines have equal slope, so to determine if two lines are parallel, find their slopes

Pr +4y =17

- X

Stace M, =3 =,

Twse slopes are
r’qua// Gp e
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Find an equation for the described linear function.

36) Through[ ] and parallel to 6x - 4y =9

Cse=Hy = 9

To get an equation for a line, we need to get the slope. In
this case, we can find the slope of the reference line and

—CX - 6x use the same slope for our line, since our line is parallel to
the reference line. Note the point we are given is the
—/L(l[ = - b/\’ 4 "T y-intercept, enabling us to jump to the slope intercept
= ’:if -;",,'{' answer. Had the point been another point besides the y

intercept, we would proceed to point slope form. Also
notice they ask for the linear function, so therefore our f(x)

15

_ 3l
Qm~;y+?




37) Through [O, %] and perpendicular to 3x - 5y =1

3 =Sy =
Y - _
jé/-_—::)( J’é . \/e—s/g:-‘;%()r-o)
}(: _}k -
=l

i k - =0 X g

40/

J= "X 47

Perpendicular lines have opposite and reciprocal slopes, for
example -2/3 and 3/2 or 5 and -1/5. For this problem, we
need to find the slope of th3e reference line and then create
its opposite reciprocal to get the slope for our line. Again we
are given the y intercept for the point. This time | will use
point slope form so you can see that it also works, though is a

3.2 Solve using the substitution method. If the system has an infinite number of solutions, use set-builder
notation to write the solution set. If the system has no solution, state this.

38) 4y +x=-3

x=5y +4 BAck gcx‘OSJ\r"'L/‘J—(’
hy 1 (sydn)=-3 x=5(1)y
EZ-_V—)E\/ 41'}\—_"} :ugq‘,}z,_z?j
6;‘1/ FH="> N
—H

To solve a system by substitution, you need to solve for one of the variables and
substitute it into the other equation. Then back substitute into your solved equation
and check your answer. | use substitution when, like in this problem, one of the
equations already is either x = or y = . In this problem, | plugged the x from the
second equation into the first equation, giving me y. Then | plugged the v into the x =
equation to get . It is appropriate to give the answer in an (x.y) point form. Also, it is
important to check the answer in all of the initial equations.

Chee k.

. )
-~ / T - = 5(
(x= —) -z Jl)_, 2
N g 12HH7)=3 1
QJ - ! — -2¢ , | =224
7 =g =3 9 49
1 4 9 l
V= 27 v =27 4351
5 ° -3 K 9 9 g
Solve usi imination method. If the system has an infinite number of solutions, use set-builder notation to
write the solution set. If the system has no solution, state this.
39) x+6y=5 The Elimination Method consists of adding
y equations together and getting one of the
-3x + 5y =31 variables to add to 0. In this case, | was able to

v (X 46y = 5) X+b(2) =5

x4 BY =3 ngr_g

eliminate x by multiplying the first equation by 3
and then adding the two equations together. |
could have also multiplied the first by 5 and the
second by -6 to add and eliminate the y, but
that was more work. Then back substitute into
either of the original equations to get the other

— variable and check. | use elimination for
- "_7/ solving systems if all of the equations are in
23X g\/ =[G ”

w Checlke:
3o 25 «—7_{,()(;’):‘5’

@ -7+1>=5 v
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3.3 Solve the problem.

40) The sum of two numbers is 68. The second number is three times as large as the first number. What are the
numbers?

This story problem is a translation story problem. Make sure you

g_rg give a story answer. A statement like more than or less than is
T e §9V\/1 O'(' Fuo Numberg /g é % translated like this:
>( L_L_ V 5 more than a number is X+ 5

3 less than a number is X -3

The %gonAmeof (S WW’HW&‘% a5 /afgf’ MW

e
:g/ X4y=6¢ VS 3Ry = &y
V= 3%

e (T SH)

j;\)’:_%‘g 54@(54#,;/7 g T
E AL 1S T Sy answ

X = _
Solve the problem. f7
41) The perlmeter of a rectangle is 32 cm. The length is 12 Cm_l/or_lggr than the width. Find the dimensions.

P= oL o
3’3 - 9 L .} 8 W Common formulas you should
know include the perimeter
and area of a rectangle (same

for square), the area and

L = W-I' ]‘D circumferer:nce of a circle, the

area of a triangle, D=RT, and
sum of angles in a triangle is

5,9_: QL’}}W 180 degrees.
332 F (i) s BTN
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42) The speed of a current is 6 mph. If a boat travels 56 miles downstream in the same time that it takes to
travel 28 miles upstream, what is the speed of the boat in still water?

LeT X=5pEco ofF AAT
LL WATEL

YowN 56

(x-6)T

¢ 26 = (0T

50

This is a common D=RT problem. If you read the last statement of most story problems,
you will find what is asked for in the problem. Let that be = x. | used substitution for this
problem. Elimination could work, but is not as clear. The reason is that this system is
not linear. Substitution is the main method for nonlinear systems. The reason this
system is nonlinear is if you multiplied it all out, you would havex t imes t, which acts like

c%Q~EmD:IX4e§(gg (=6)

X6
I e
6) 56 :()H 6) 2¢
- = 29X%* |
DI LR
= oY
Ry 50

[ ]

43) Don runs a charity fruit sale, selling boxes of oranges for $11 and boxes of grapefruit for $10. If he sold a
total of 762 boxes and took in $8125 in all, then how many boxes of oranges did he sell?

Let X = 4 bokes o DFC«/@FS
y = # Ootes of Gropelrvit

Then
4

P S
-0 (xry=702)
HJMoy; IS

X+Y = 762
\X +i0y) = 2125

—

—{o¥ =10\ 7C)0
4 Y Floy = ‘8!*7

Yy: /67
05 Y= 76

—505" 295

This is the total boxes

This is the total cost equation. If you multiply the cost per box by the

S0 [ 505 boxes o oranges 4

257 botes of g/‘apf’p/mj[
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44) A contractor mixes concrete from bags of pre-mix for small jobs. How many bags with 4% cement should
he mix with 3 bags of 8% cement to produce a mix containing 5% cement?

[} X= #bags of 4] cement
2 = 4 hags of 8 Cement

—_—

_—
oy + 02(3) = O5(X+3)
ody F R = gS X AN

— 05 _
~.05x —->Y £al
o — .00k = —-09
_..—‘D..-‘ -_"-Dl

X =1

ﬁ{oqgg of 9}5 waﬂ

45) Walt made an extra $9000 last year from a part-time job. He invested part of the money at 10% and the
rest at 9%. He made a total of $860 in interest. How much was invested at 9%?

[et x= #F m D%
y: f{ I QZ,

X ty = J00D
oY +.0TY = Yo

_— 5000 /5_5_&
Xy = 7000 ) j;bé/ooo S 77
Joyrory = Q6o o
— 1oy —.loy = ~ 100
L -IoK £09y = BED

R

—,oly = —4O
’_'_,_..,--'—"

— ol
~ .ol .‘
: (>
X +Yy = G000
X F “oeo = 7900

>
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3.4 Solve the system. 2
46) 2x +5y + z=-18
3x-4y- z=24 R

dx+ y+2z= 0 R3

SX%\/ =6 Ry -

[oX =Ty = He As

To solve a 3 by 3 system,
work on eliminating one
variable twice, and then
eliminating another variable.
Then back substitute and
check. |this problem |
eliminated z twice, and then y
once to get x, then back to
get y and then back to get z.
The answer is givenin a

47) x- y+5z=13 R
2x
x+3y+z=9 R5

R+Ra

IX 45y +2=-18
L oy -uy ' 24

—_—
—

cx Yy = 6

2R +R>,

EX—Fy-22= 4%

Ry

c\iﬂ ry #2%= 0O
7R, 1Rs
I5X+7y T A2
Flox =Ty =HS
45X= 70

+ z=13 I‘Z)dR‘-f

M
2x-3Y ti52 =319

UX+3y+g =4

2x+2 =3 Ky
Y+ ¥z =n R

In this problem, notice that the
second equation already has
no y variable. So we only
need to eliminate y once more
and y is eliminated out of 2
equations. Then | eliminated

L

Flog =4
4y vt iE

“PXHE=-(2
X A HE=12

the z and found x...

X =0
-7 =7

| o) —Ty =g

Back scbs+h+tte
SN TY =6

jo+y=C

X415y ==l R,
20 45 ()42 =-18
—le 1Z2=-19

tcheck =l 3 quahos

R, R, «e,)

Back sebstihtc

IXr2 =3 e,
2(0)+ t= 3

&=

X'_Y+S-Z:(-S Ei
O _\/-ﬁl;(;): RS

~>/+Jg:I3
—-Ig -y
Y= 2

1
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Solve the system. If the system's equations are dependent or if there is no solution, state this.
48) x- y+5z=17 R, P irp
-2x+2y-10z=3 R, 'S
x+5y+ z=13 [ 5

—X —H/ G- 17
\ = |

| eliminated x twice since it £ HS / i z 3

looked easy, though y or z _ __L

would have been about the é/’\/ ,)'4_;%' l

same work. In eliminating x Ll A— e ——--2‘

the second time, | get a 3y ~FdE - 2 Y

contradiction, leading to the
answer of NO SOLUTION

AR, 4R,
2X -2y 4102 = 34
| TRy SRR S >

(0 =37 >

CONTRA DILTI0A/ EQUATION

50 i g S MO Sor Uto A

——-/_11 R Q For a change, | chose to
| { Py eliminate z twice. Then |

eliminated x and | found that

19) x+y+ z=9 A
2x -3y +4z=7 R
X-4y+3z=-2 R}

~Ax -1y —¥z=-36 E{iﬁféggﬁiﬂiﬁlﬁj EQE‘;’E‘,‘;’."’
_{ ;]X - 3'/ 4 Lﬂ Z— =7 equations angit)here:fore the
system is DEPENDENT
2X Ty = 224
X J—7V =79 Q4 1 =X -\
PRAE

“3x 3y -3¢ = 24
L XTHy 3% = 72

N -7y =721
— =

— —t

DEpEnpenT
Sy STEM




