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Part 1: Multinle Choice Questions (MCQ): Questions 1-15

1 Translate equations into sentences

(19-30)

72

Write a sentence for each equation.

19. j+16 =35

The sum of j and sixteen 1s thirty-five.

21. 7(p + 23) =102

20. 4m = 52

Four times m 1s equal to fifty-two.

Seven times the sum of p and twenty-three
15 the same as one hundred two.

22. 7 —-15=t+19

b T - N

Fifteen less than the square of » equals

the sum of ¢ and nineteen.

Two fifths of v plus three fourths 1s 1dentical

25. g +10=3g

g plus 10 1s the same as 3 times g.

27. 4(o + b) = 9a

4 times the sum of g and b 1z 9 times a.

29. J(f+y)=f—5

Half of the sum of fand y 1z fminus 5.

One third minus four fifths of = iz four thirds
of y cubed.

26. 2(t + 4q) = 2q + 4t

2 times the quantity ¢ plus 4 times g 1s 2

times g plus 4 times 1.

28, 8(2y — 6x) = 4 + 2x

g times the quantity 2 times y minus 6 times
x equals 4 plus 2 times x.

30. *—n?=2b

k squared minus » squared 1s twice b.




2 Solve equations by using addition and subtraction (7-18) 81
Solve each equation.
7. 18 — (—f) = 91 8. —16 — (—1) = —45 9.1v=-5
SOLUTION: SOLUTION: SOLUTION:
18—(-F)=91 Original equation -16=(-t)=-45 Original equation ERe -5 Original equation
18+7 =91 Simplify. —16+t=—-45 Simplify. 311 3 . .
18—184f=91-18 Subtract 18 from each side. -16+16+¢t=—-45+16 Add 16 to each side. [Tl?’ = [T (=5)  Multiply each side by 3.
f: 73 Simplif\. t=-29 Simplif\'. vy = —15 Slmphfx'l
u_ _k_17
10. g = 4 " %: -9 12. E =35
SOLUTION: SOLUTION: SOLUTION:
u . . a kT .. .
E =—4 Original equation 3 =-9 Original equation I T3 Original equation
k
{8% =(8)(-4) Multiply each side by 8. (6) % =(6)(—9) Multiply cach side by 6. (—51[— = l =(-3) ;l Multiply each side by —3.
u=-32 Simplify. a=-54 Simplify. ==7 Simplify.
3 . 1 5 t 1
SOLUTION: SOLUTION: SOLUTION:
3 2 . . 3 . . ¢ 1
i w+ 5 Original equation ——+a= E Original equation -— = l—q Original equation
3 2 2 2 2 . . 1 51 1 4
3 5 " * 5 s Subtzact 5 from cachside. ——+ 5 ta= T +-  Add — toeachside. (—71[— =7 (_?]1_“7 Multiply each side by —7.
; 3
L U 1
0 " Smplify. a=1— Simplify. t=— 1?_« Simplify.
. e
16, Fyw 2 . o =a03 18. 447 + x = —261
SOLUTION: SOLUTION: SOLUTION:
5 v+914=-23 Original equation 447+x=-261 Original equation
T 2 Original equation v+914-914=-23-914 STJbtrzchﬂt 914 from each side. 447 4474y = —261-447 Subtract 447 from each side.
< v=-937 Simplify. x=-708 Simplify.
—?+2=}'—2+2 Add 2 to each side.

Simplify.



Solve equations involving more than one operation in the domain
of real numbers

(18-35)

89

Solve each equation for x. Assume a # 0.

18. ax +3 =23 19.4=ax— 14
SOLUTION: SOLUTION:
ax+3=123 Original equation 4=ax—14 Original equation
ax+3-3=23-3 Subtract3 from each side. *#¥14=ar—14+14  Add141toeachside.
ar =20 Simplify. 18 =ax Simplify.
18 ax
ax 20 20 a8 . . _
—_—=— Divide each side bv a. a a Divide each side by a.
a a 18
20 e em — =x Simplify.
x=— Simplify. a
a
8
21. 6 + ax = —29 22. 2 —5=-3
SOLUTION: SOLUTION:
8 .. .
6+ax=-29 Original equation = 5=-3 Original equation
6—6+ax=-29—6 Subtract 6 from each side. 2
ax=—35 Simplify — —5+5=-3+5 Add 5 toeach side.
=-3 V. ax
-35 8
=2 Divide each side by a. — =2 Simplify.
a a ax
__35 ax FJ i: 2 Tultiply i W
= - Simplify. {ax) p- (ex)2  Multiply each side by ax.
8=12ax Simplify.
8§  lax .. . .
S Divide each side by 2a.
Ll =x Simplify.
a
5
24.5=5;+1 25. 3=ax+1
SOLUTION: SOLUTION:
5 —3=ax+11 Original ti
5=—+1 Original equation & . nem equﬁa o
ax —3-1l=ax+11-11 Subtract 11 from each
2 - . : —14=ax Simplify
3—-1=—+1-1 Subtract 1 from each side. paty.
ax
-14 ar
5 =— Divide each side by a
4= Simplifv. a a
ax
—2 Simplify
(ax)d = (ax)— Multiply each side by ax. a X ImphLy.
ax
dax =3 Simplify.
4 5
E o Divide each side by 4a.
4a 4a .
3
a= Simplifv.

20.ax—5=19

SOLUTION:
ax—5=19 Original equation
ax—53+5=19+5 Add 5 toeach side.
ax =24 Simplify.
24
£ 2 Divide each side by a.
a a
24
xr=— Simplify.
a

23. 18 —ax =42

SOLUTION:
18—ax =42 Original equation
18— 18—ax=42—18 Subtract 18 from each side.
—ax =24 Simplify.
- 24
= Divide each side by —a.
-a —a
-24
x= Simplify.
a

26. —7=—ax— 16

SOLUTION:
—T=—ax—16 Original equation
side. —T+16=—ax—16+16 Add 16 to each side.
9= —ax Simplify.
9 -
R Divide each side by —a.
' —a —a
-9
—=x Simplify.
a




Solve each equation. Check your solution.

a 5r
27. 3x+8=29 28.2-5=09 29. 2 -6=19
SOLUTION: SOLUTION: SOLUTION:
3x+8=29 Original equation % -5=9 Original equation o 6=19 Original equation
3x+8-8=29-8 Subtract 8 from each side. 2
3x=21 Simplify. %—5+5=9+5 Add 5 to each side. 52—r—6+6: 19+6  Add 6 to each side.
3x 21
_— — 1% 1 r 3
3 3 Divide each side by 3. % — 14 Simplify. STr _9s Simplify.
x=7 Simplify. .
[61% =(6)14 Multiply each side by 6. [% ST}‘ = [% 125 Multiply each side by %
a=84 Simplify. r=10 Simplify.
n X h
30. 5-8=-2 3. 5+53=1 32. —5 —4=13
3 4 3
SOLUTION: SOLUTION: SOLUTION:
n o . X . . h .. .
3" §=-2 Original equation 5+ i 1 Original equation BEY -4=13 Original equation
- h
%—g+g= -2+8 Add 8toeach side. 5—5+§ =1-5 Subtract 3 from each side. —?—4 +4=13+4  Add 4 toeach side.
Z -6 Simplif X -y Simplify f 17 Simplif?
—= r — = r. -—= V.
3 implify. n plifs 3 implify
h
[31% =(3)6 Multiply each side by 3. (41% =(4)(-4) Multiply each side by 4. (—31[— 3 l =(—3)17 Multiply each side by —3.
n=18 Simplify. x=-16 Simplify. h=-51 Simplify.
a
33.5(1 +n) = -5 34. —27=-6—3p 35. -2 +5=2
S(1+n)=-5 Original equation —27=-6-3p Original equation - L4522 Original equation
S(14n) -5 —27+6=—6+6-3p Add6toeach side. 6
— = Divid h side by 3. == TOIRTr
3 3 fvide each side by S 21==3p Stmplify. - % +5-5=2-5 Subtract 5 from each side.
e =21 -3
1+n=-1  Simplify. — == Divide each side by —3. a o
1-1+n=—-1-1 Subtract 1 from each side. 6 -3 Simplify.
n=—-2 Simplify. T=p Simplify.
) (—61[—% =(-6)(—3) Multiply each side by —6.

a=18 Simplify.



Solve absolute value expressions

(11-18) 105

Solve each equation.
1. |7—2q|=3

SOLUTION:

Case 1: If g is nonnegative, then |g| = g.

T—2g=3 Original equation
T—T7T—2g=3-7 Subtract 7 from each side.
—-2g=-4 Simplify.
-2 -4
—Z = Divide cach side by - 2.
g=2 Simplify.

Case 2: If g 1s negative, then |g| = —g.

T-2g=-3 Original equation
T—T7—-2g=-3-7 Subtract 7 from each side.
—2g=-10 Simplify.
__—22@ = __—120 Divide each side by — 2.
g=>3 Simplify.

The solution set1s {2, 5}.

14. n+ 2| = -1

SOLUTION:

[ + 2| =—1 means that the distance between n and —2 15 —1.

: . . . m—2=2 Original equation
Since distance cannot be negative, the solution is the empty set @. g q )
The solution set is @, m—2+2=2+42 Add 2 toeach side.

m =4 Simplify.

12. l4x — 2| = 26

SOLUTION:

Case 1: If x is nonnegative. then x| =x.

Ax—-2=26 Original equation
4x—2+2=26+2 Add 2 toeach side.
4x =28 Simplifv.
4 28
TY = e Divide each side bv 4.
x="7 Simplifv.

Case 2: If x 1s negative, then [x| =—x.

4x—-2=-26 Original equation
4x—-2+2=-26+2 Add 2toeach side.
dx=-22 Simplify.
4 -24
TY = 1 Divide each side by 4.
x=—60 Simplifv.

The solution set1s {6, 7}.

15. Im—2[=2

SOLUTION:

Case 1: If m 1s nonnegative, then |m| =m.

Case 2: [f m is negative, then |m| =—m.

m =10 Simplifv.

The solution set 1s {0, 4}.

Original equation
+2 Add 2 to each side.

13. w+1=5

SOLUTION:

Case 1: If w is nonnegative. then |w| =w.

w+l=3 Original equation
wt+l—1=5-1 Subtract 1 from each side.
w=4 Simplify.

Case 2: If w is negative, then |w| =—w.

w+l=-3 Original equation
wtl—1=—-5—1 Subtract 1 from each side.
' =—6 Simplify.

The solution set 1s {—6, 4}.

16.

SOLUTION:

Case 1: If ¢ 1s nonnegative, then |c| =c.

3¢—3=1 Original equation
5¢—3+3=1+3 Add 3 toeach side.
3c=4 Simplify.
4 . . e
5 "3 Divide each side by 3.
4
c= 3 Simplify.

Case 2: [f ¢ 1s negative, then |¢| =—c.

3¢—3=-1 Original equation
5¢—3+3=-1+3 Add 3 toeach side.
3e=2 Simplify.
¢ 2
5 = 3 Divide each side by
2
c= 5 Simplify.
. (2 4
The solution set is {??}

5¢c—3|=1

<



17. 12t + 6l

SOLUTION:

=4

Case 1: If t is nonnegative. then |f| =1

Jt+6=4 Original equation
2t+6—6=4—6 Subtract 6 from each side.
2t=-2 Simplify.
2t -2
? = 5 Divide each side by 2.
t=-1 Simplify.

Case 2: If t 1s negative, then [¢| = —.

2t+6=4
2tte—6=—4-6
2e=-10
2t 10
2 2
t=-3

Original equation
Subtract 6 from each side.
Simplify.

Divide each side by 2.

Simplify.

The solution set1s {5, —1}.

18. [8k — 5| =

SOLUTION:

—4

|8% — 5| = —4 means that the distance between 8k and 5 1s —4.

Since distance cannot be negative, the solution is the empty set @.

The solution set 15 @

Solve proportions.

(13-28)

113

Solve each proportion. If necessary, round to the nearest hundredth.

19.

4v+7 _

bv + 2

15

SOLUTION:

47 6v+2

10

Original proportion

15 10
4y +7 6v+2
15 ‘1 —|=15 ‘1 - Multiply each side by 15.
15(6v+2
dv+T= 7{ v+2) Simplify.
10
90w +30
dv+T= 7‘][] Distributive Property
90w +30
10(4v+7) = ]0[11—0 Multiply each side by 10.
10(4v+7) = 90v + 30 Simplify.
40v+70=90v+30 Distributive Property
40v+70-30=90v+30-30 Subtract 30 from each side.
40v+40=90v Simplify.
40v—40v+40 = 90v — 40w Subtract 40v from each side.
40=350v Simplify.
40 50w . , -
30 = 30 Divide each side by 50.
0.8=vw Simplifv.

Sb—3 _Sb+5
20- 9 — 3
SOLUTION:
9h-3 Sb+3
= Original proportion
9 3
9h-3 3b+3
9[ 5 l= g 3 Wultiply each side bv 9.

95 -3 =3(56+3)
0h—-3=13b+15
9b—-3-15=15p+15-13

9b—18= 155
9b—9b—18= 155 —9b
~18 =65
—18 _ 6b
6 6
~3=5

Simplify.

Distributive Property
Subtract 13 from each side.
Simplify.

Subtract 9b from each side.

Simplify.
Divide each side by 6.

Simplify.



2n—4 3n+3
SOLUTION:
n—4 In+3
HS = nlD Original proportion
2n—4 In+3
10 ”5 ]z 10 ”10 ] Multiply each side by 10.
22n—4)=3n+3 Simplify.
An—8=73n+3 Distributive Propertv
An—8+8=3n+3+8 Add € to each side.
An=3n+11 Simplify.
4n—3n=3n—3n+11 Subtract 3n from each side.
n=11 Simplify.
X __ 3x+2
23. 3 =] 6
SOLUTION:
+
L= 3x+2 Original proportion
3 6
3x+2
6 %] = 6| — - ] Multiply each side by 6.
2x=3x+2 Simplify.
2x—3x=3x—3x+2 Subiract 3x from each side.
—x=12 Simplify.
—E§-=-é%- Divide each side by — 1.
x=-2 Simplify.

2 _ 4

22'g+6 ~ 5g+10
SOLUTION:
ﬁ = Sgi 10 Original proportion
g+6] ] (g+6) 52+10 ] Multiply each side by g +8.
2= ::160] Simplify.
= ;i% Distributive Property
(5g+10)(2) = (5g+10) ;g:f; ] Multiply each side by 5g+ 10.

2(5g+10)=4g+24
10g+20=4g+24
10g+20-20=4g+24-20
10g=4g+4
10g—4g=4g—-4g+4
6g=4
6g 4
6 6
g=10.67

w+3_w-—1
7 — 8

24,

SOLUTION:

Tw =7

wt3=

8
?w—?]
g
Sw+3)=Tw-7
Sw+24=Tw-7
Bw+24-24=Tw—-7-24
8w =Tw—31
Bw—Tw=Tw—Tw—31
w=—31

Sw+3)=8

Simplify.

Distributive Property
Subtract 20 from each side.
Simplify.

Subtract 4g from each side.
Simplify.

Divide each side by 6.

Simplify.

Original proportion

Multiply each side by 7.

Simplify.

Distributive Property

Multiply each side by 8.

Simplify.

Distributive Property
Subtract 24 from each side.
Simplify.

Subtract 7w from each side.

Simplify.



4qg—-—3 2g9+1
25, =
5 7
SOLUTION:
4g-3  2g+1
47 A7 Original proportion
3 7
4g-3 2g+1
5[ El - ]= q? 1 Multiply each side by 5.
32g+1
4g-3-= % Simplify.
10g+5
4g-3= q? Distributive Property
10g+5
Tl4g-3)= ?[q—l Multiply each side by 7.

7(4g-3)=10g+5
28g-21=10g+5

28g-21421=10g+5+21
28 = 10 +26

28g - 10g = 10g — 10g +26

18 =26
189 _ 26

18 18
a=144

m+1_ m+2

27. 2 =13

SOLUTION:

m+l m+l

9+ 18
2
O9m + 18
2
2m+1)=9m+18
2m+2=9m+18
2m+2-18=9m+18—-18
2m—16=9m
2m—2m—16=9m—2m
—16="Tm
S16_Tm
77
-2.29=m

m+l=

2(m+l:l=2[

Simplify.

Distributive Property
Add 21 to each side.
Simplifv.

Simplify.

Divide each side by 18.

Simplifv.

Original proportion

Multiplv each side by 9.

Simplifv.

Distributive Property

Multiplv each side by 2.
Simplify.

Distributive Property
Subtract 1€ from each side.
Simplifv.

Subtract 2m from each side.
Simplifv.

Divide each side by 7.

Simplify.

Subtract 10g from each side.

5 2

26. Tk+4 — 2k—3
SOLUTION:
5 2 . .

'?k+-l =53 Original proportion
'?k+4} ]= (TE+4) —— 53 ] Multiply each side by 7Tk +4.
'?k+-l} o n

S=—— 253 Simplify.
14k+8 e )
=553 Distributive Property
14k +8
(2k=3)35)=(2k- 3][ 2h—3 ] Multiply each side by 2k—3.

5(2k-3)=14k+8
10k—15=14%+8

10k—15-8=14k+8-8

10k—23 = 14k

10k—10k—23 = 14k - 10k

-23=4k
B _ 4
4 4

-5.75=k

j—5 j+8
28. 5 =—

SOLUTION:
-5

ey
+

j+8
2 7
j—S j+8
Q[T]‘z ?]
2(7+8)
7
2/ +16
T
2;+15]

j-s=

6-35)=17|-=

Ti-35)=2i+16
7i-35=2i+16
Ti—35+35=2/+16+35
77 =2+51
Ti—2i=2j—-2+51

5i=51
y_5
5 5

i=10.2

Simplify.

Distributive Property
Subtract & from each side.
Simplify.

Subtract 10k from each side.
Simplify.

Divide each side by 4.

Simplify.

Original proportion
Multiply each side by 2.
Simplify.

Distributive Property

Multiply each side by 7.
Simplify.

Distributive Property

Add 35 to each side.
Simplify.

Subtract 27 from each side.
Simplify.

Divide each side by 3

Simplify.



Calculate and interpret slope

(38-45)

226

38. (12,10). (=2, 7). M = =4 4 tnat passes through each pair 39- (» —5). 3. 18, m=8

SOLUTION: SOLUTION:
Y2 .
m = Use the Slope Formula.
¥a7n : X3—xg
m=—— Use the Slope Formula.
x:—xl 13_{_51 -
10 8=37 [rz—:\]:[xl__vll]and[l 13]=[.‘f«.__v1~.]
- —p 242
~4=—— (1210)=[ry.yq)and (~25) = (3.3, 8
=0 8= Subtract.
»—10 3-r
-4 = Subtract. 3—)18
—14 (3-7)8)= "= Multiply each side by 3—7.
~14(r—10) , | 3
—-14(-4)= 13 Multiply each side by —14. 24-8r=18 Distributive Property
56=r—10 Simplify. 24-24-8r=18-24 Sil..lbtral.(it 24 from each side.
S6+10=r-10+10  Add 10 to each side. ':?‘_2 Simplify.
66=r Simplify. —5: = pary Divide each side by —&.
3
r= T Simplify.
1
40. (3,5), (3,7, m == 41. (—2,8),(r,4),m=—35
SOLUTION: SOLUTION:
Y27n .
= Use the Slope Formula.
Y2~y . X3~
m = Use the Slope Formula.
I:_Il 1 _ —1_8 - o ) o
3 r-5 o N _?_r—(—El [—h=S]—[.\:l,”1l]and[:,-l]—[.\:j,”lj]
1- 33 [,=:\]—[xlrjlland[—l:]—[xj__Jj] ) 4
-——= Subtract.
3 _r=> : 2 42
—= Subtract.
4 -6 1| (»+2)-4) . :
T (r42))——|=———— Multiply each side by r+2.
3 6{?‘ 5]- . . 2 ?‘+2
6 i "y Multiply each side by —6. .
9 - r- 1=—-4 Distributive Propertv
-5 =r-5 Simplify. -

Add 5 to each side.

Simplify.

Add 1 to each side.

Simplify.
Divide each side by ——-.

Simplify.



42, (r,3),(5,9),m=2

SOLUTION:
Ya—M
==t
X3Txg
_9-3
I
6
2= S5—r
(5-r)2)= 5228
3—r
10-2r=6
10-10-2»=6-10
-2r=—4
=2 _—_4
-2 =2
r=12

Use the Slope Formula.
(. 3)= [.‘(lz_l'l] and (5, 9) = [‘(2 _1'2]
Subtract.

Multiply each side by 3—».

Distributive Propertv
Subtract 10 from each side.
Simplify.

Divide each side by —2.

Simplify.

44.(1,2).(6.3m =%

SOLUTION:
Y21~y
m=—
LT
1 _3-2
2 6-r
1 1
2 6—r
1] (-1
6— —_— =
( "’1[2] 6—r
1
3—5r=l
1
3—3—?:1—3
1
-5r=-2
_1
: -2
_1 1
2 2
r=4

Use the Slope Formula.

(».2)= [*1.¥1)and (6. 3) = [x3.¥7)
Subtract.

Multiply each side by 6—r.
Distributive Property

Subtract 3 from each side.

Simplifyv.

Divide each side by — %

£

Simplify.

43. (5,9),(r, =3, m=—4
SOLUTION:

m= 227 Use the Slope Formula.
raTxy
-3-9 - , ) :
—4= — (3.9)= E_.'rlhrlla.nd (r. —3)= [_.'r};'g}
—4=— 12 Subtract.
=3
-5)-12
(»=3)-4)= —(r ]{5 ) Multiply each side by »— 3.
e
—4r+20=-12 Distributive Property
—4r+20-20=-12-20 Subtract 20 from each side.
—4r=-32 Simplify.
-4y =32 . . o
1 T 1 Divide each side by —4.
=8 Simplify.
3
45. (1,4),(7.0.m =
SOLUTION:
m= ERAY Use the Slope Formula.
oIy |
3 1-4 , ) . )
n = - (. 4)= [..levl'll and (7. 1) = E..‘(zzvl'zl
3 -3
7 = T Subtract.
3 T—rl-3
(7-r) == G=ri=3) Multiply each side by 7—7.
4 T-r
21 3
———r=-3 Distributive Property
4 4
21 21 3 21 21
7 1 Ir =-3- T Subtract e from each side.
3 33
—Ir = —T Simplifv.
s 3B
4 4 . . 3
R Divide each side by 1
4 4
r=11 Simplifv.



. Apply dilations to linear functions [10-18) 248

Describe the dilation in each function as it relates to the graph of the parent function.

1

10. g(x) = 5(x) 1. glx) = 3(x)

' ¥ ' I
g 8

-8 ;~4 _ 4 | Bx| -5 -4 4 | 8x
-t 4
LI TTTT
:{ | BI | 8
ANSWER: ANSWER:

2(x) 1s a vertical stretch of the parent function by a factor of 5

1
g(x) 1s a vertical compression of the parent function by a factor of 3

4 Pl
I/ ol
L/
/| 4 >
8 -4 4 8x et
— - -8 | =4 4 8 x
/ —/,
//
P4 JB K
12. g(x) = 1.5(1) 13. g(¥) = (3x)
BEF [ ]
-8

AREN. Y

|
|
|
|
| |

-8 | -4 4 B x -8 | -4 | 4 8x
-1 _4 . . i /,-L‘1 &
2 1 ' I . I L
HZaEne N :
T | |
ANSWER: ANSWER:
g(x) 1s a vertical stretch of the parent function by a factor of 1.5 2(x) 1s a horizontal compression of the parent function by a factor of 1
o/ A 3
y
o 4
4
v/ 4t
-8 | -4 4 8x i E——" 2 ax
/-4




14. g = (3x) 15. g(x) = (0.4x)

T | ' [T T 17
1] . /
| 41 i AR
| |l /]|
SN I D —— | |
8 | -4 4 g x -8 [-4 | 4 | 8 x
LA LT LA LT
il I 1] 1/ ;
i ol A1
| ' W '
ANSWER: 4 ANSWER:
g(x) 1s a horizontal stretch of the parent function by a factor of 3 2(x) is a horizontal stretch of the parent function by a factor of 2.5
y /"
T I | 8
Jr .l /
A .
'___..-'
-8 | - ﬂlé 4 8 X
—
e -4
/e
¥ |

Describe the dilation in each function as it relates to the graph of the parent function.

16. g(x) = —4(x) 17. 909 = —8() 18. g() = —5)
RABEE" ! WL I i Y
(5] ! M | | o
0 z
| 1
ENZ AN oA NN
! !
ANSWER: ANSWER: ANSWER:

2(x) is a vertical stretch of the parent function 2(x) is a vertical compression of the parent function

£(x) 1s a vertical stretch of the parent function . .
by a factor of § and a reflection across the x-axis

by a factor of 4 and a reflection across the x-axis by a factor of % and a reflection across the x-axis

8l y
\ )
-8 =4 \ 4] 8x "8 -4 7 8x
4
\ N
8 |
o K2




2 Apply the arithmatic sequence formula

(19-22) 255

Use the given arithmetic sequence to write an equation and then find the 7th term

of the sequence.
19.-3,-8, 13, 18, ...

SOLUTION:

The common difference 1s =5, so d =—5. The first term 1s -3, s0 gy =-3.

aﬂ=a1+[n—1]d
a,= =3+(r—-1)-53)
a,=—-3-5nt5

sith term of an arithmetic sequence
Substitute —3 for @y and — 5 for d.
Distributive Property

a,=-"n+2 Simplify.
The equation 1s @, =—3n + 2.

Equation
Substitute 7 for n.
Multiply.
Simplify.

The 7th term 15 —33.

21, -1, 15, ~19; <23, ..

SOLUTION:
The common difference is —4, so d =—4. The first term is —11. so a; =-11.

a,=a;+(n-1)d nth term of an arithmetic sequence

a,=—-11+(n—1)(—4) Substitute — 11 for a; and —4 for 4.
a,=—11-4n+4 Distributive Property
a,=—4n-7 Simplify.

The equation is g, =—4n— 7.

a,=—4n-17 Equation
a;=—4(7)—-7 Substitute 7 for n.
a;=-28-7

a;= -35

Multiply.
Simplify.

The Tth term 15 —35._

20. -2, 3, 8,13, ...

SOLUTION:
The common difference is 3, so d = 3. The first term is -2, s0 a; =-2.

ap,=a;+(n—1)d
a,=-2+(m—-1)5)

==-2 -
a,=-2+5n-5

nith term of an arithmetic sequence
Substitute — 2 for aq and 5 for 4.
Distributive Property

a,=5m—T Simplify.

The equation is a, = 5n— 7.

a,=5m-T Equation
a;=5(7)=7 Substitute 7 for n.
a;=35-7 Multiply.
a;=28 Simplify.

The 7th term 1s 28.

22. —075, -0.5,-0.25, 0, ...

SOLUTION:

The common difference 1s 0.25, so d = 0.25. The first term 1s —0.75, so a; =-0.75.

ay=a+(n-1)d nth term of an arithmetic sequence
a,=-0.75+(n-1)(0.25)  Substitute —0.75 for a; and 0.25 for d.
a,=—0.75+0.252—-0.25 Distributive Property

a,=0.25n-1 Simplify.

The equation is a,, = 0.25n— 1.

a,=0.2n-1

a;=0.23(7)=1 Substitute 7 for .

Equation

a;=1.75-1 Multiply.
ay;=0.75 Simplify.
The 7th term 15 0.75.




9 ldentify and graph piecewise-defined functions [1-8) 263
Graph each function. State the domain and range.
SX—11ifx>3 2x — 5ifx > 1
1. )= 2. fix) = .
—2x+3fx=3 dx — 3ifx <1
ANSWER: ANSWER:
X}y o4 Va
: [
- ol X - o] X
/
\ [ 4

Y

D = all real numbers, R = f{x) =3

3. f) = 2x+ 3ifx=—3
) B —%x+1ifx{—3
ANSWER:

1¥a

4
o /|
- ol X

{

L

D = all real numbers, R = f{x) = -3

[

D = all real numbers, B = all real numbers

3x+4ifx=1
4. fix) = |

x+3ifx <1
ANSWER:

.y*

O;

X

D = all real numbers, R = flx) <4 or fix) =7




Ix+2ifx>-—1 2x +1ifx <=2
5. flx)=1 1 B

5x—3ifx£—1 ®. ) = Ix—1ifx= -2
ANSWER: ANSWER:
14 W ¥
/ \
y \
I"| \\
;""--. p X ™ q\ X
S an\
/ \
Li ¥ 1N

D = all real numbers, R =flx) = -2.5 D = all real numbers, R =fx) =5

10 Apply translations to absolute value functions.

(1-9) 277

Describe the translation in g(x) as it relates to the graph of the parent function.

1. g)=m—5 2. glx)=Ix + 6] g =Ix-2|+7
ANSWER: ANSWER: ANSWER:
The graph of g(x) is the parent function The graph of g(x) is the parent function The graph of g(x) 1s the parent function
translated 5 units down. translated 6 units left. translated 2 units right and 7 units up.
4. gx)=b+1 -3 5. gx)=1x1 +1 6. g(x) = Ix — 8|
ANSWER: ANSWER: ANSWER:

The graph of g(x) 1s the parent function  The graph of g(x) 1s the parent function

The graph of g(x) 15 the parent function
translated 1 unit left and 3 units down.  translated 1 unit up.

translated & units right.



Use the graph of the function to write its equation.

L] [Traf [ A 8 [ [ [fap T T[] 9. i
/ _________?
i = X X 0 T
ANSWER: ANSWER: ANSWER:
Axy=x+2] A)=x+1]-2 Ax)=lx -3
11 Write an equation of a line in slope-intercept form given the slope and [1-8) 291
one point

Write an equation of the line that passes through the given point and has the given slope.

1. (4, 2); slope%
SOLUTION:

Step 1 Find the y-intercept.
v=mx+b Slope —intercept form

1 1
2=—Htb m=

x=4 andy=2

2 2"
2=2+b Simplifv.
0=b Subtract 2 from each side.

Step 2 Write the equation in slope-intercept form.

yv=mx+b  Slope—intercept form
1 1 .
y=?x+0 J?E‘:?E.Ildil:[j
1 S
y=_x Simplify.

4. (—5, 4); slope -3

SOLUTION:

Step 1 Find the y-intercept.

yv=mxtbh Slope —intercept form Slope —mtercept form
4=-3(-5+bs m=-3x=-5andy=4 3=%(4)+5 J??=%:.\:=—L andy =3
4=15+b Simplify. 32;+b . 1"
-11=5 Subtract 15 from each side. - mmphty.
1=h Subtract 2 from each side.

2. (3. —2): slope =

SOLUTION:

Step 1 Find the y-intercept.

v=mx+b Slope —intercept form
1 1
—2=— n=—. x=73 y=—72
2=3 (3+d m 5 X3 and 1 2
—-2=1+5H Simplify.
—-3=5 Subtract 1 from each side.

Step 2 Write the equation in slope-intercept form.

y=mx+tb  Slope—intercept form
1 1
y=?x—3 m=?a_ndb=—3

5. (4, 3); slope 3

SOLUTION:

Step 1 Find the y-intercept.

v=mx+bh

Step 2 Write the equation in slope-intercept form.

y=mx+bh
y=—3x—11

Slope —intercept form
m=—3Fandb=—11

3. (6, 4); slope —%
SOLUTION:

Step 1 Find the y-intercept.
yv=mx+bh

Slope —intercept form

3 3
4=—-——(0)+ m=——,x=0, =
4 1 E&+b 1 6, andy=4
9 e
4= - +5 Simplify.
17 9 .
T:,{; Add ?to each side.

Step 2 Write the equation in slope-intercept form.

yv=mxth Slope —intercept form

3 + 17 3 db J
yv=——x+— m=——andb=—
- 4 2 -

~

6. (1, —5); slope —%

SOLUTION:

Step 1 Find the y-intercept.
v=mx+h

Slope —intercept form

3 3
—5=—?(1)+b J?;=—?:._=1:a.ndv1'=—5
3 e
—5= —7+b Simplify.
7 3 i
—?=b Add ?ta each side.

Step 2 Write the equation 1n slope-intercept form.

v=mxth

1 1
}IZTI+1 m=—andb=1

“ “

Slope —intercept form

Step 2 Write the equation in slope-intercept form.

v=mx+h

3 7 3 ) ]
}'=—E:c—? m=——andb=——

Slope —intercept form

a



12

find inverses of linear functions

(16-21)

332

Find the inverse of each function.

16. fx) = 8x— 5
SOLUTION:

JF(x)=28x—5 Original equation
¥y=8x—5 Replace f(x) with y.
x=8y—5 Interchange y and x.

x+3=8y Add 5 to each side.

x+3
=y Divide each side by 8.
+ 5 1
=f~lx) Replace y withf~!(x)

The mverse of flx) =8x—51s f~ 1(‘()—

1 5
> orf-1)= FEASrS

17. fx) = 6(x + 7)
SOLUTION:
F)=6(x+T)
y=6{(x+T)
r=6(+T)
x=6y+42
x—42 =06y
x—42
6 7
=2

Original equation
Replace f(x) with y.
Interchange y and x.

Simplify.

Subtract 42 from each side.

Divide each side by 6.

Replace y withf~(x)

x—42
The inverse of fix)=6(x+7) isf‘l(:c)= - p

orf‘l(:c)= %x—?.

18. f(x) = —x +9
SOLUTION:
3 . .
Fl)y= II +9  Original equation
3 - .
v= II +9 Replace fix) with y.
3
x= :'I.- +9 Interchange y and x.
3 . . :
x—9= :L Subtract @ from each side.
4 o , 4
3 x—9=y Mulitply each side by =

4
3G9 =)

Replace y with f~'(x)

The inverse of fx)= %x+9 isf‘l(:c)= %(I—Q)_

19. f(x) = —16 + 2x
SOLUTION:
2
fy= —16+?x
2
y= —16+?x
2
x=—-16+—y
2
x+16= g}
E(r+]6)=1
q

S +16)=1"1(x)

Original equation

Replace fix) with y.

Interchange v and x.

-

Add 16 to each side.

Mulitply each side

by

r..1|t.u

Replace y withf ~(x)

2 5
The inverse of f(x) = — 16+ —x is f~1) = = (x+16).



4x+1

21. f(x
20. 7(x) = 235 )=
SOLUTION: SOLUTION:
—4x+1
+3 = . nat;
fo0)= 3x Original equation fi)= Original equation
—4x+1
3x+3 . , V= - Replace f(x) with y.
V= Feplace f(x) with y. 5
4
—4y+1
Iv+3 x= < Interchange y and x.
x=— Interchange y and x. -
Sx=—4y+1 Multiply each side bv 5
dx =3p+5 Multiply each side by 4. Sx—1=—4y Subtract 1 from each side.
dx—3=73y Subtract 5 fr h side. Sx—1
\ X : X ubtract > from each side x 4 .. Divide cach side by 4.
dx—35 iy
3 =y Divide each side by 3. 1 _ .
—f 1(‘() Replace y with f ~'(x)
B o) Replace y with £ bt
= x eplace ¥ with / ~{x) —4x+
3 F The inverse of f(x)= i 15 - l(r)— = .
. 31’ —1'c -
The inverse of fix)= 15 [~ 1(‘() =
13 Solve linear inequalities by using subtraction (21-30) 347

Solve each inequality.

21, N+m=>15 22. h—26<4
v
SOLUTION: SOLUTION:
11+m =13 Original inequality h—26<4 Original inequality
11-11+m=15—-11 Subtract 11 from each side. JZ—-264+26<44+26 Add 26 to each side.
m z4 Simplify. k<30 Simplify.

The solution setis {m | m=4}.

The solution set1s {k | k=< 30}

24. 7>20+c 25.2a= -4 +a
SOLUTION: SOLUTION:
-T7=20+c¢ Original inequality 2a<—4+a Original inequality
—7-29<20-20+¢ Subtract 20 from each side. 245—g<—4+g9—a Subtract @ from each side.
27> Simplify. as—4 Simplify.

The solution set is {¢ | ¢ =-27}.

The solution setis {a | a =—4}.

23.8=<r—14

SOLUTION:
E<r—14 Original inequality
B+14<r—14+14 Add 14 to each side.
22y Simplify.

The solution setis {r | » =22}

26. 2+4>22

SOLUTION:
422z Original inequality
z—zt4z22=- Subtract =z from each side.
4=z Simplify.

The solution set1s {z |z = 4}.



27. w—5<2w

SOLUTION:
w—35< 2w
w—w—5<2w
—5<w

I
=

Original inequality
Subtract w from each side.
Simplify.

The solution set 15 {w | w= -3},

29. 6x+ 5 = 7x

SOLUTION:

bx+5=27Tx
Gx—6x+52Tx—6x

Szx

Original inequality
Subtract 6x from each side.
Simplify.

The solution set 15 {x | x < 3}.

28. 3y <2y — 6

SOLUTION:
3yedy—6 Original inequality
3y—2y<2y—2y—6 Subtract 2y from each side.
y=—6 Simplify.

The solution set1s {v |y =—6}.

30. 9+ 20 < 3a

SOLUTION:
—9+2a<3a Original inequality
—94+20—2a<3a—2a Subtract 2g from each side.
—9<a Simplify.

The solution set1s {a| a=-9}.

14 Solve multi-step linear inequalities. (15-27) 354
Solve each inequality. Then graph the solution on a number line.
16. —3(7n+ 3) <6n 17. 21=30—-7)+ 9
SOLUTION: SOLUTION
—3(Tn+3)<6n Original inequality 21513 40 Orioinal i Aitv
—2n—9<bn Distributive Property ; 23(a _p’ I+ Iuglln fnequ 1ty
—9<2Tn  Add 21 to cach side. 21 23a—-21+9 Distributive Property
1 2123a—-12 Simplify.
—3 <#  Dividecachsideby 27, 33 z3a Add 12 to each side.
11za Divide each side by 3.
Graph the mequality n = — 1 on a number line. i i )
3 Graph the inequality a = 11 on a number line.
— Ottt ———t——————————{————————
5 4 -3-2-1 0 1 2 3 4 5 5 6 7 8 9 10 1N 12 13 14 15

Original inequality

yv+4=6+2y Distributive Property
=2+ 2y Subtract 4 from each side.
0=2 Subtract 2y from each side.
{3
1 1 | | | 1 | | | | 1
1 1 | | | I | | | | 1
-5 4 -3 -2 -1 0 1 2 3 4 5

19. 3(2 — b) <10 — 3(b — 6)
SOLUTION:

3(2-5)<10-3(b—6)
6—-3b<10-3b+18

Original inequality
Distributive Propertv

6—3b<28-3b Simplify.
—3b <2238 Subtract 6 from each side.
0=22 Add 35 to each side.
{b | b is a real number }
< ; : : ; l ; — : l
5 4 -3 2 -1 0 1 2 3 4 5



20. 7+t<2(t+3)+ 2

SOLUTION:

T+t<2(t+3)+2 Original inequality

T+e<2t+6+2 Distributive Property
T+t<2t+8 Simplify.
—1+t<2t Subtract 8 from each side.
3 Subtract ¢ from each side.

Graph the mequality £ = —1 on a number line.

—

-5 -4 -3 -2 -1 0 1 2 3

Solve each inequality.

22.2(x — 4) < 2 + 3(x — 6)
SOLUTION:

2(x—4)<2+43(x—6) Original inequality
2x—8<243x—18 Distributive Property

2x—-8=3x—-16 Simplify.
I+ 8<3x Add 16 to each side.
8<x Subtract 2x from each side.
ANSWER:
{x|x=8}

24.56z+15<25z—-47
SOLUTION:

3.6z+1.5<2.5z—4.7 Original inequality
3.6z <2.52—6.2 Subtract 1.5 from each side.

3. lz<—-6.2 Subtract 2.5z from each side.
z<=2 Divide each side by 3.1.
ANSWER:
{z]z=-2}

26. 2(—3m — 5) > —28

SOLUTION:

20-3m—-5)=-28

—fm— 10z —28
—fm = —18
m=3
ANSWER:
{m|m=3}

Original inequality
Distributive Property
Add 10 to each side.

Divide each side by — 6.

21. 80 + 2(1 — 5a) = 20
SOLUTION:

8a+2(1-5a)<20  Original inequality
8a+2-10a<20 Distributive Property
—2a+2<20  Simplify.
—2a <18  Subtract 2 from each side.

a@>—9 Divide each side by — 2.

Graph the mequality a = -9 on a number line.

z—5x+2 Original inequality

2x—4>-30x+12 Multiply each side by 6.
2x>-30x+16 Add 4 toeach side.

32x =16 Add 30x to each side.
x = % Divide each side bv 32.
ANSWER:
)
25. 07(2m — 5) > 217
SOLUTION:

0.7(2m—5)=21.7 Original inequality
1.4m—3.5>21.7 Distributive Property
1.4m >25.2 Add 3.5 to each side.
m =18 Divide each side by 1.4.

ANSWER:
im|m=18}

27. —6(w+ 1)< 2w+ 5)

SOLUTION:

—-6lw+1)<2(w+5) Original inequality
—&éw—6<2w+10 Distributive Property

—6w—16 < 2w Subtract 10 from each side.
—16< 8w Add 6w to each side.
—2=w Divide each side bv &,
ANSWER:

w|w=-2}

| | | l | | . ! I | |
- ! I I 1 | I 1 I l I
> -15 -14 13 12 -1 10 -9 -8 -7 -6 -5
23. 24> 5x+2
SOLUTION:
2x—4



15 Write a compound ineguality that describes each graph. [1-18) 363
Write a compound inequality that describes each graph.
e e e G, 20. — —
B 42324012 3 4 o 1 5 6
ANSWER: ANSWER:
3ey=<3 l=x=<4
| e e < | :
.74 329 01 2 3 4 22. 2 5
ANSWER: ANSWER:
x<—2orx=1 r<—lorx=2
] e ——- : ;
43 T4 g3 0 4 2 3 A 24. i 4
?’:2”55“; ) ANSWER:
or 2=z=3
e EE - e ey et 5 e}
a5 4 -3 2 419 0 1 2 3 4 <t 1 0 3 4 5
ANSWER:
ANSWER: r=—lorx=2




Part 2: Free Response Questions (FRQ): Questions 16-21

16 Prove that equations are identities or have no solution. {25-38) 33

Solve each equation and state whether the equation has one solution, no solution,

or is an identity.

25. -6y — 3 =3 — 6y

SOLUTION:
—6y—3=3-6y Original equation
—6y+6y—3=3—6y+6y Add 6y toeach side.
-3#3 Simplify.

Since —3 # 3, this equation has no solution.

27. 8q + 12 = 4(3 + 2q)

SOLUTION:

8g+12=4{3+2g) Original equation
8g+12=12+8¢g
0=0 Subtract 8¢ + 12 from each side.

Distributive Property

Sice 0 = 0, this equation is an identity.

29. 12y + 48 — 4y = 8(y — 6)

SOLUTION:

12y +48—4y =8(y—6)
12y +48—4y=8v—48

Original equation
Distributive Property

S8v+48=8y—48 Simplify.
8y —8py+48=8y—8y—48 Subtract 8y from each side.
48 # —48 Simplify.

Since 48 # —48, this equation has no solution.

SOLUTION:
1 1 .. .
T(I +6)= —x=9 Original equation
1 1 C
Sxt 3= -x~ g Distributive Property
1.1 3—l L -9  Subtr LIS h sid
7 x LI+ =JxT 5 ubtract 7 X from each side.
3#-9 Simplify.

Since 3 # -9, this equation has no solution.

28. 21(x +1) —6x=15x + 21

SOLUTION:

21x+1)-6x=15x+21
2lx+21-6x=15x+21
15x+21=15x+21
0=0 Subtract 15x + 21 from each side.

Original equation
Distributive Property
Simplify.

Since 0 =0, this equation 1s an identity.

30. 8(z + 6) = 4(2z + 12)

SOLUTION:

8(z+6)=4(2z+12) Original equation
8z+48=8z+48
0=0 Subtract 8z + 48 from each side.

Distributive Property

Since 0 = 0, this equation is an identity.




31. 20+ 2=3(a + 2)

SOLUTION:

2a+2=3a+2) Original equation

2at2=3a+6 Distributive Property
2a-2a+2=3a—-2a+6 Subtract 2ag from each side.
2=qg+6 Simplify.
2-b6b=a+6-6 Subtract 6 from each side.

—4=q Simplify.

Since a =—4, this equation has one solution.

33. 7/c+ 9)=7c + 63

SOLUTION:

Nc+9)=Tc+63 Original equation
Je+63="Tc+63 Distributive Property
0=0 Subtract 7¢ + 63 from each side.

Since 0 =0, this equation is an identity.

35.3b—-13+4b=/b+1

SOLUTION:
3b—13+46=Th+1 Original equation
Th—13=Tb+1 Simplify.
Tb—17b—13=7b—7b+1 Subtract 75 from each side.
-13#1 Simplify.

Since —13 # 1, this equation has no solution.

1 _1
32. Ex+5—4x

SOLUTION:

Ix+5=‘_x

1
,_I_,_I-I-S:,_X_Ix

47 4 4
5#0

Original equation

1 . .
Subtract Tr from each side.

Simplify.

Since 5 # 0 this equation has no solution.

34. 4k + 3 = 18k + 16)

SOLUTION:

1
4k+3= I(8k+ 16) Original equation

4E+3=2k+4
4k=2k+3=2k-2k+4
2%k+3=4
2k+3-3=4-3
2k=1
% 1

> =

2
1
k= —

2

Distributive Property
Subtract 2k from each side.
Simplify.

Subtract 3 from each side.
Simplify.

Divide each side by 2.

Simplify.

1
Since k= 5 this equation has one solution.

1,1

36. S(3m — 8) = 4(m — 16)

SOLUTION:

—[—m —812 %{m -16)
1
4

Original equation
Distributive Property

1
Subtract TJ?? — 4 from each side.

Since 0 = 0, this equation is an identity.



17 Graph linear functions by making tables of values [1-8) 215
Graph each equation by making a table.
1. x=-2 2.y=—4
ANSWER: ANSWER:
A |V by
-2 0 a —4
-2 1 I 1 —4 - ol -
-2 2 2 —4
~ o| X
- >—0—0 .
Y | v Y
3.y = —8x 4,.3x=y
ANSWER: ANSWER:
Ay by 4
= (% =T
-1 8 \5 0 0 /
0 0 1 3 I
1 -8 2 6
=4—3-2-10} 1 2 3 4x q|{
I
4 ‘\ /
—6
rﬁ 1




6.x=10—-y

= =X

o.y—8

ANSWER:

ANSWER:

2x

4 6 81

w

[y

~1—20| 2

012x

[

12
0

=

AN

—4-20| 2 4 &

1

8.y+2

1
2.av:+1

1.y=

ANSWER:

ANSWER:

[
=T
L]
=,
= ™ o) 9 =
~— I\
|
=t
|
w0
|
[=3]
vl
=N
n ]
4 Ax
a2}
o]
=,
Y IR
T 1= 1=1—
"
I\
vl




18 Calculate and interpret rate of change

EX3.4 221

Example 3 Constant Rate of Change

Determine whether the function is linear. If it is, - Determine whether the function is linear. If it is, 1
x y

state the rate of change.

1

Example 4 Rate of Change

Find the changes in the x-values and the changes
inthe y-values.

Motice that the rate of change for each pair of

points shown is —%.

x|
state the rate of change. -
5 Find the changes in the x-values and the changes 23 -
—3 in the y-values. 6 | 1
mi, The rates of change are not constant. Between 43
; some palrs of points the rate of change Is % i

The rates of change are constant, so the

function is linear. The rate of change is —%.

and between the other pairs it is % Therefore, this is

not a linear function,

Determine whether the function is linear. If it is, state the rate of change.
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SOLUTION:

Find the changes in the x-values and the changes in the y-values.

The rates of change are constant. Between the pairs of points the

rate of change is —1. Therefore. this is a linear function.
ANSWER:

1
linear; _T or —1
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SOLUTION:

Find the changes in the x-values and the changes in the y-values.

The rates of change are not constant. Between some pairs of points the

-rate of change 1s —1.5, between other pairs 1t 1s 1, and between
other pairs 1t 18 1.5. Therefore, this 1s not a linear function.

ANSWER:
not linear
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SOLUTION:

Find the changes in the x-values and the changes in the y-values.

The rates of change are not constant. Between some pairs of poinis the
rate of change i1s 1.5, and between other pairs 1t 15 3. Therefore,
this is not a linear function.

ANSWER:
not linear
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SOLUTION:

Find the changes in the x-values and the changes in the y-values.

1
Notice that the rate of change for each pair of points shown is 5

1
The rates of change are constant, so the function 1s linear. The rate of change 1s 5

ANSWER:
1

linear; —

2



19 Solve equations for specific variables [7-18) 124,125

Solve each equation or formula for the variable

indicated.

7.g—r=rforr

SOLUTION:

g-r=r Original equation
g—rt+r=r+r Addrtoeachside.
g=2r Simplify.
2r
=— Divide each side by 2.

s |u::|

=r Simplify.

[ |u::.

9. 7a— b =15q, fora

Ta—b=15%a Original equation
Ta—Ta—b=15a—Ta Subtract 7a from each side.

—b=2E8a Simplify.

—b 8

=22 Divide each side bv 8.
8 g

b
3 =a Simplify.

MNu=w+2zforv

SOLUTION:
u=vwtz Original equation
u—z=vw+z—z Subtractz from each side.
U—z=wvw Simplify.
u—z VW . .
=— Divide each side by w.
W W
i . -
=v Simplify.
W

8. 4m —t=m, form

SOLUTION:
dm—t=m Original equation
dm—t+r=m+r Add ¢ to each side.
dm=m+t Simplify.
dm—m=m—m+t Subtract m from each side.
Im=t¢ Simplify.
3m t . .
—_— = Divide each side by 3.
3 3
3 s
m= 3 Simplify.

10. —5c + d = 2c, forc

SOLUTION:

—Sc+d=2¢ Original equation
—3¢+3c+d=2c+5 Add 3¢ to each side.
d="Tc Simplify.

d 7

£-= Divide each side bv 7.
7 7

d

= =c Simplify.

12. x=b —cd, forc

SOLUTION:
x=b—cd Original equation
x—b=b—b—cd Subtract b from each side.
x—b=—¢cd sSimplify.
x—b —cd
‘c_d = _c;r Divide each side by — 4.
-b
- =c Simplify.




13. fg — Sh =10/, for g

SOLUTION:
fe—9h =10/

Fg—9h+9h=10/+9%
Fg=10/+9h
fg _ 10/+9%

I I
10749

£

Original equation
Add 9% to each side.
sSimplify.

Divide each side by f.

Simplify.

15. r=%t+ v, fort

SOLUTION:
2 . .
= ?I""P Original equation
2 , , .
JRp— ?t+v v  Subtract v from each side.
- i Simplify.
2 1 Multiply each side by —.
2}“ 'L 2 utlp"-'.:.‘E.CISl'E W 2
2 ()= Simplify
3 r—1 implify.
1 — X
17. 09E=X = _3 fora
SOLUTION:
10ac —
% =-3 Original equation
10ac —x , .
11 T =11(-3) Multiply each side by 11.
10gc—x=—-33 Simplify.
10Dac—x+x=-33+x Add x to each side.
10ac =—-33+x Simplify.
10 -33+
II;'C = Toc e Divide each side by 10¢.
-33+
a=——2>  Simplify.

10¢

14. 10m — p = —n, form

SOLUTION:
10m—p=—

10m—p+p=—n+tp
10m=—-n+p
10m  -ntp

10 10
_ —-n+p

ST

Original equation
Add p to each side.
Simplify.

Divide each side bv 10.

Simplify.

16. —v+w-zforv

SOLUTION:

—vtw=z

9

Ev+w —W=z—w

ER
91—4 W
915 9
5 9}”_5{‘ w)
9
1.==g|[2—w1

SOLUTION:

df+10
=
df +10 l=5l{gl
6
df +10=6g
df +10—10=6g— 10
df =6g—10
df _ 6g-10
4 d
62— 10
f==

6

Original equation
Subtract w from each side.
Simplify.

. ) 9
Multiply each side by =

Simplify.

Original equation

Multiply each side by 6.

Simplify.
Subtract 10 from each side.

simplify.

Divide each side bv 4.

Simplify.



20 [2-7) 303
Write equations of lines in point-slope form.

Write an equation in point-slope form for the line that passes through the given
points.

4. (—4.6).(—2,22) 5. (1, —3). (4, —15)
SOLUTION: SOLUTION:
Step lLFﬁl_ti the slope. Step 1 Find the slope.
V2= _ V2=
m= L Slope Formula m=— L Slope Formula
XXy X
22-6 16 i ) i e e —15-(-3 -12 -
m=_,}_—(_4)=70r8 (e, vy =(—4.6)and (x;. y7)= (-2, 22) m= 4_(1 ) = 3 or =4 (x.yp=(1. —3)and (x;.¥0)= (4. —13)
Step 2 Write an equation. Step 2 Write an equation.
V¥ = m[:c —_‘c1} Point — slope form Vo= mE:c —_-cl} Point — slope form
y=6=8L—(-9] [x;y))=(-4.6)amdm=8 y=(-3)=-4-1) [r;1)=(1, -3)andm= -4
y—6=8(x+4) Simplify. y+3=—-4(x-1) Simplify.
6. (4, —6), (6, —4) 7.3.3).6.7)
SOLUTION: SOLUTION:
Step lﬁﬁ_lqvlthe slope. Step 1 Find the slope.
m=—— L Slope Formula = Y27 M Slope Formula
0D—x X3—xy
_—4-(=6) _2 P . , 7-3
m= 6—1 —Eorl k-'—"_h‘.'_.'—';‘l: —6.'3.'[1(:1{.&'::“.:.-— Iﬁ: -4y m_ﬁ:? l:.'f-_:_‘.'-_:'ZI:E:EZ'E.Ild.I:.'f::_‘.'::': (6-

Step 2 Write an equation.
y-y = m[:c —x;} Point—slope form

y—(—6)=1x—4 [.'c-_:_'.'-_]=(—1= —6)andm =1 4
yv+to=1x—4) Simplify. y—3= 3(_‘1:—3) [.'f-_:_‘.'-_]: (3,3)and m =

Step 2 Write an equation.
y-yi= m[:c _Ill Point — slope form

L.»:-|4_.
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Solve and graph linear inequalities containing the word and
Solve and graph linear inequalities containing the word or

{10-15) 353

Solve each compound inequality. Then graph the solution set.

1. f—6<5andf—4>2

SOLUTION:

Express the compound mequality as two inequalities jomned by the word and.

f—6<3 and f-4:z12
f-6+6<3+6 Add. f—-4+4z2+4
f <11  Simplify. fz6

The solution setis {f| 6 = f=11}.

Graph the solution set on a number line.

3.y—1>7ory+3< —1

SOLUTION:

Express the compound inequality as two inequalities joined by the word or.

y—127 or y+3i< -1
yv—1+1=7+1 Add and subtract. y+3-3<—-1-3
yvz8 Simplify. y< —4

The solution set1s {y |y =8 ory <—4}.

Graph the solution set on a number line.

et —t—t—t—i>>
8

-8 -6 -4 -2 0 2 4 6

5. -5<3p+7<22

SOLUTION:

Express the compound inequality as two inequalities joined by the word and.

—5<3p+7 and 3p+7<22
—5-7<3p+7-7 Subtract. 3p+7-7<22-7
-12 <3p Simplify. ipg 13
-12 3p L ip 15
<= ide. =<
3 3 Divide 3 53
—4<p Simplify. pEd
The solution setis {p | -4 <p =35}
Graph the solution set on a number line.
Dt l l : : l ——

2. n+2<-5andn+6>-6

SOLUTION:

Express the compound inequality as two inequalities joined by the word and.

n+2 < -5 and nt6z —6
nt2—2<-5-2 Subtract. n+6—-6> —6—6
na-—7 Simplify. nz—12

The solution set1s {n | -12 =n<=-T7}.

Graph the solution set on a number line.

) ——————
-14 -12 -10 -8 -6 -4

4. t+14>=150rt—9<-10

SOLUTION:

Express the compound mnequality as two inequalities joined by the word or.

t+14 = 15 or t—9< —10
t+14-14 > 15-14 Add and subtract. t—9+9< —-10+9
tz1l Simplify. t< -1
The solution setis {f|¢t=1ort<—1}.
Graph the solution set on a number line.
e ——r—————— —————
-4 -2 0 2 4

6. 3<7¢c+4<18

SOLUTION:

Express the compound inequality as two inequalities joined by the word and.

—3z7Tc+4 and Tct+4< 18
—3-4<7c+4—4 Subtract4d. Tc+4—-4<18-4
-7<7c Simplify. Te< 14
-1 Tc Te 14
e ivide. — g
T = Divide 7 7
-1<¢ Simplify. c<2

The solution setis {c | -1 =c <2}

Graph the solution set on a number line.




7. 5h—4=6and 7h + 11 < 32 8 22=24m—2o0r5—-3m< —13
SOLUTION: SOLUTION:

Express the compound inequality as two inequalities joined by the word and. Express the compound mequality as two inequalities jomned by the word or.

Sh—4:z26 and Th+11<32 22z4m-2 or 5-3m<-13
Sh—4+4 = 6+4 Add and subtract. Th+11-11<32-11 2242 z4m—2+2 Add and subtract. 5—-3m—5< —13-3
5h 210 Simplify. Th<21 24 = 4m Simplify. —3m < —18
Sh 10 Th 21 24 4m . —3m —-18
5 2 5 Divide. = < = Y z e Divide. = < -
hz2 Simplify. h<3 6 zm Simplify. mz6
The solution setis {h |2 <h <3} The solution set is {m | m 1z a real number.}.
Graph the solution set on a number line. Graph the solution set on a number line.
— —t ——
-5-4-3-2-1 0 1 2 3 4 5
0O 1 2 3 4 65
9. —y+5=29o0r3y+4< -5 10. —40+13=29and 10 < 60 — 14

SOLUTION: SOLUTION:

Express the compound inequality as two inequalities jomed by the word or- Express the compound inequality as two inequalities joined by the word and.

—y+429 or Jy+4< -5

—4a+13 = 29 and 10< 6a—14
“y+4-429-4 Subtract. 3y+4-4<-5-4 ~4a+13-13 > 29—13 Add and subtract. 10+14< 6a—14+14
Ty 25 Shmplify. < -9 ~4a 216 Simplify. 24< 6a
-V 3 . 3y -9 —4 16 24 6
_—"1 z - Divide. T < 3 _; > vy Divide. vy ?a
¥ £-3 Simplify. y< -3 a<—4 Simplify. 4<a
Graph the solution set on a number line. The solution set is {J}.

g The graph of y =—5 contains -5 and Graph the solution set on a number line.

all the points with coordinates less | | | 1 ] | | 1 1 ]

|
[9)]
|
(o]
|
N
|
w -
|
2]
|
O__

than —5.

]' The graph of v < —3 contains all the
—6 —5 —4 =3 =2 —1 0 points with coordinates less than —3.

The union contains all points with

|
1 .
—6 —5 —4 —3 —2 —1 0 coordinates less than —3.

Because y = -5 is contained within y < 3, the solution set is {y |y <-3}.

. 3b+2<Bb—6<2b+8 12. 20+3=6a—1>3a—-10

SOLUTION: SOLUTION:
Express the compound inequality as two inequalities joined by the word and. Express the compound inequality as two inequalities joined by the word and.
3b+2 <58-6 and SB—6< 2649 ~2at3 z6a-1 and 6a—1>3a-10
—2a+3+1z6a—1+ Add. —1+1>3a-10+
36+2+6<5b-6+6 Add. Sb—6+6<25+9+6 a*iflz6alsl  Add - Gaml¥l>3a=10+1
3b+8 < 5h Simplify 5h< 25 +15 —2at+4z6a Simplify. 6a > 3a—9
- 1HPALY - e - —2a+4+2a 2 6a+2a Add and subtract. 6a—3a>3a—9-3a
- 5h— subtr Sh—2h <2 5-7
36+8—3b <5b—3b  Subtract. 5b-26<2b+15-2b 438 Simplify. 32> -9
8 <25 Simplify. 3515 4 8q @ -9
- Divide. — —
g 25 . 35 15 g g 3 3
- < Divide. — =
2 2 3 3 1 e
. . S za Simplify. az =3
4<h Simplify. h=3 =
The solution set1s {b |4 <b =5} The solution set is {a -3<as %}

Graph the solution set on a number line.
Graph the solution set on a number line.

1 | | Wﬂ\:' 1 |
| I I | | | 1 Fant | | | | | I 1

1 2 3 4 5 6 7 —I5 —tll —\g—2l —i CI) 1 2 3 4 5




13. 10m — 7 <17mor —6m > 36

SOLUTION:

Express the compound inequality as two inequalities joined by the word or.

10m—7 < 17m or —fm = 36
10m—T7—10m < 17m—10m Subtract. —6m > 36
=T <Tm Simplifv. —6m > 36

-7 Tm —6m 36

—_— < —_— R i :; —_—

7 7 Divide 6 >

-1 <m Simplify. m< —6

The solution set is {m | m <—6 or m =—1}.

Graph the solution set on a number line.

5. m+3=5andm+3 <7

SOLUTION:

Express the compound mnequality as two inequalities joined by the word and.

m+3 =3 and m+3<T
m+3—3 =5-3 Subtract. m+3—-3<7-3
m =2 Simplify. m < 4

The solution setis {m | 2=m <4}

Graph the solution set on a number line.

1M4. 5n—1<—-16or—-3n—1<8

SOLUTION:

Express the compound inequality as two inequalities joined by the word or.

sn—1<-16 or -3n—-1<8
Sm—1+1<-16+1 Add. —-3n—-1+1<8+1
an < —15 Simplify. —3n<9
n -15 —3n 8
< Divide. < —
5 775 e -3 -3
n< =3 Simplifv. n> =3

The solution setis {n|n<-3orn>=-3}.

Graph the solution set on a number line.

16. vy  5<—4ory—5=1

SOLUTION:

Express the compound inequality as two inequalities joined by the word or.

y—5<—4 or y—3=z1
Y-3+5<—4+5  Add. y-5+521+35
vl Simplify. vz 6

The solution set1s {v|y<1ory =6}

Graph the solution set on a number line.
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