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COURSE NOTE 51 \
COMBINATIONS
3w +4 = 10
Add 4 3w+4+"4= 10+ 4
3w = 6
. 1 1 1
Multiply = 3w = 6
ply 5 o (8w) 5 (6)
w = —6— or 2
3
Check 32)+4 = 10
6+4 = 10
10 = 10 True
S =12} e aneey S
0 2
Or ..
3w +4 = 10
Multiply = %(3w+4) = %(10)
4 10
W+ — -
3 3
Add =2 wily 2 10,4
3 3 3
6
w = — or 2V
3
g J
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COURSE NOTE 52

T BX -2 > 40
Add 2 Bx-2+2 2 40+ "2
Multiply ! Tg(‘GX) < 142
1x < _4% or =7 v
6
Check ‘6(‘10)—2 > 40
60-2 > 40
58 > 40 True
S=ix|x57 < >
Vx| x<7] e

/V
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Part A — Basic Equationsand Inequalities

m Combinations

Objective:

To be able to solve simple equations or inequalities by making 0’s and 1’s
appropriately.

Important Terms:

" TheOpposite Of" — area number which has the same absolute value as a given
number, but the opposite sign, so that the sum of the two numbers is 0. For example.
the opposite of +3 is -3, because +3 * (-3) = 0.

Reciprocal — area number (not equa to 0) which has the same sign as a given number
but which, in fraction form, has the numerator and denominator interchanged, so that
the product of the two numbersis 1. For example, the reciprocal of —% is —g because

_32..@_:62 orl.
Example 1. Find the solution set for the following open sentence by making the

Solution:

appropriate 0’s and 1's.
3x—8 =34
In this equation, we are trying to find appropriate valuesfor “1” of the

placeholder. That means we want only Ix, so we must makea‘“1” out of the 3
and a“0” out of the -8.

Part A — Basic Equations and Inequalities

83



Example 7 cont'd:

Method 1 1 3
We make the " 1" first by multiplying by§ (the reciprocal of 3 or I)'

3x—8 = 34
1 1 1
Mult. — ~(3x-8) = =(34)
3 3( ) 3
8 34
Ix—=— = —
3 3
Now make a zero.
Add & -8B _ 348
3 3 3 3 3
Ix+ 0 = s
3
1x = 14

We check this solution by substitution in the original equation.

3(149)-8 = 34
42 -8 = 34
34 = 34 |t checks.

Thesolution set isS = { 14).

Method 2
We make the “0” first by adding +8 (the opposite of -8).
3x-8 =34
Add+8 3x -8t (+8) = 34+ (+8)
3x+ O = 42
3x = 42
: 1 , 3
Now makea 1. Multiply by 3 (thereciprocal of 3 or I)'
Mul 1 -1- 3x) = L 42
ult. 3 3( x) - 3( )
3._ 4%
3" 7 3
lx =14

84 Unit Il = First Degree Relations with One Placeholder



Example 1 cont'd:

We already know thisis the correct answer.

Notice that it makes no difference whether we make the 1 or 0O first. Upon
closer examination, however, you might prefer to make the O first as that may
possibly eliminate some of thefractions which may occur in the solution
process.

Example 2:

Solution:

Find the solution set for each of thefollowing open sentences by making the
appropriate 0’s and 1’s.
3n

a. 3Bx+1<-26 b. —4'—623

a. Wewant to make a “0” out of the+1,s0 we add -1 (its opposite).

Bx+1 < 26
Add-1 3x+1+(C1) < 26+(1)
-3x < 27

1
We want to makea“1” out of the-3, so we multiply by_—3 (itsreciprocal).

Mult —1 —1 -3 —1 -27
u._3 _3( x) > -3( )
-3 27
-3 -3
Ix > 9

Notice we reverse the relation symbol when we multiply an inequality by
a negative number.

We can partially check thisrange of solutions by asample substitution in
the original inequality. 11 > 9, so we will try that sample.

-3(1)+1 < -26
-33+1 < -26
-32 < -26 ltchecks.

The solution set is asfollows:

10 5 0 5 9 10

Part A - Basic Equations and Inequalities
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Example2 cont'd:
b. We want to make a““0” out of the -6 so we add +6 (its opposite).

3n

-6 >
46_3

3n
Add +6 7 - 6T (#6) > 3+ (+6)

3n

— +
a o2 9

3n
4

3 4
We want to make a“1” out of the 1 so we multiply by§ (itsreciprocal).

4 iﬁ) 4
Mult.3 3(4 2 3(9)

1236
12" = 3

ln 2 12

Again we partially check this range of solutions by a sample substitution
in the original inequality. 16 > 12, so we will try that sample.

3(16)

—_— >
4 623
48

-62>3
4

12-62 3
6 =23 It checks.

The solution set is as follows:
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Lesson 4 — Exercises:

Find the solution set for each of the following open sentences by making the appropriate 0’s
and 1’s.

1. 2n-1=5 2. Z_6=14 3. L i8=7

. n—1= . 2— = . 4+ =

4. 3t+5=29 5. 31+8>20 6. 4x-12<16
n Tx

7. S +16>15 8. 5 -324 9. Sc+7<18

10. 2w+7<1 1. ~6z-7211 12. Sx+4<-6
2 3

13. Sx-5<7 4. Ty-2<-8 15. 4x+1325

16. 22— 1>7 17. -Sm—10<25 18. 9y+4>-14

19. 2™ 554

Lo
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1. 2n—-1=5
2n—1+1=5+1
2n+0=6
+(2n)=4-6
2

W W e N

n
l'n
n

it

5= {3}

5. 3r+8>20

3r+8+ 8>20+78
3r+0>12
3r>12

S={[|t>4}

9, Sc+7<18
Sc+ 7+ 7<18+ 7
S5c+0<l11
Sc<11
1 Sc<i-1|
lccdd
c<id

S={c|c<‘—5'}

13. 2x-5<7
4x-545<74+5
+x+0<12
%x<12
+.x<412
Sorck
1-x<18
x <18

2.
2

S={x|x<l8}

2. +-6=14
+-6+6=14+6

4+0=20

4=20

-x=20

Lx=2.
=7

20

—Jr>
—_— N wi— [T

6. 4x-12<16
dx—-12+12<16+12

4x+0<28

4x <28

10. 2w+7<1
2w+ T7477<1+77
2w+0<76
2w<76
%-ZWS%("ﬁ)
Iw<™3
w<3

s={w|ws3)

14. 2y-2<78
2y-242<78+2
3y+0<76
$y<76
4 3y<4(6)
Boy<H
1-y<8
y<8

Sz{y’ y<_8}

3 L+8=7
++8+78=7+78
£+0="1

£=11
)

—|
— njs s

7. ++16>15
E+16+716>15+716

£+0>71

4>7]

n>"1
n>%<('1)

n>"8

—4|:x7
— ooko o oo

-n>"8
n>"8

S:{n|n>'8}

11. T6z-T7211
T6z-T+7211+47
“6z+0218
6
("6
_:_2.
l-

~— N
N
-

(18)

]
in
D=

IN
[N

I
A

{53

15. 4x+1325
4x+13+71325+713

4x+02"8

4x2>78
4;-4)(2%('8)

v
ke

— Bl
oo =
v
[SS I NS IR N

v

4, 3t+5=29
3r+5+75=29+"5
3r+0=24
Ir=24
1 =424

wf
I
o

il

)]
o0 o __,‘t&J

!
1.1
!

)
1l
——
o0
—

)
{:
l
"

v

K
o

v

. + 4+
% o= B o oo

+

tad

vV IV IV IV

<
v

~he
~J

— Ch

O O e ~ - A B

S:{X‘XZQ}

12. 5c+4<76
Sx+4+ 4<6-"4

Sx+0<710

16. 2z-1>17
2z=1+1>7+1

2:4+40>8

2z>8
$(22)>4-8

3254

l-z>4

z>4

s={z]z>4}
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17.

“S5m-10<25

“Sm—-104+10<25+4+10

“S5m+0<35
“Sm<35
=+{75)>=4(35)
1-m>"7
m>"7

S={m|m>‘7}

18.

9y+4>714

O9y+4+74>714+74

9y+0>"18
9y>"18
$(97)>#("18)
Foy>4
1-y>72
y>"2

S={y|y>‘2}

-
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QuizFormA Name

Class_ ~~  Date_ Score

Unit Il — First Degree Relations with One Placeholder
Part A — Basic Equations and Inequalities

Lesson 1 = Solution Statements and Solution Sets
Lesson 2 - First Type — Making Zeros

Lesson 3 - Second Type — Making Ones

Lesson 4 - Combinations

For each of the following solution statements, give the solution set, using the proper set notation -
roster or rule, and using a number line.

L. w= 3 S={ 1 4 2 0 2 4 6
< —t } >

2 x=2 S={ 1 4 2 0 2 4 6
<« i >

3 a>l S=1 } % 2 0 2 4 6
- <————+—+ >

-4 -2 0 2 4 6

© 2000 VideoText/nteractive  Algebra: A Complete Course 1



Name

Unit II, Part A, Lessons1, 2,3 and 4, Quiz Form A
- Continued -

Find the solution(s) for each of the following open sentences. Express your answer using set
notation.

S. x+7=15 6. c—T7=12 7. w—4>"7
8. 4x =12 9. “3n="15 10. 3n <30

- 4
11. 4y>12 12. 3x-1=17 13. §m+l <25

2 © 2000 VideoText/nteractive  Algebra: A Complete Course



QuizForm B Name

Class Date Score

Unit Il — First Degree Relations with One Placeholder
Part A — Basic Equations and Inequalities

Lesson 1 — Solution Statements and Solution Sets
Lesson 2 - First Type - Making Zeros

Lesson 3 =~ Second Type - Making Ones

Lesson 4 —Combinations

For each of the following solution statements, give the solution set, using the proper set notation -
roster or rule, and using a number line.

€1 . . ! | »
_ ————+— >
L. y= 4 $=1 } 4 2 0 2 4 6
—————f——————>
2. b<0 S={ k ) 0 2 4 6
< } >
3 x=3 S={ k -4 -2 0 > 4 6
- < — — >
4 a=1 S:{ } l

—4 -2 0 2 4 6

© 2000 VideoText/nteractive  Algebra: A Complete Course 3



Name

Unit II, Part A, Lessons1, 2,3 and 4, Quiz Form B
= Continued -

Find the solution(s) for each of the following open sentences. Express your answer using set
notation.

5. 5a =30 6. x+9=15 7. “3m<15

8. m-9 =30 9. T4y ="28 10. S5x+2=32
- 5

11. f—-5<"8 12. 5x>60 13. 5n+1226

4 © 2000 VideoTextinteractive  Algebra: A Complete Course



QuizFormA Name

Class Date Score

Unit Il - First Degree Relations with One Placeholder
Part A — Basic Equations and Inequalities

Lesson 1 = Solution Statements and Solution Sets
Lesson 2 =~ First Type - Making Zeros

Lesson 3 = Second Type - Making Ones

Lesson 4 = Combinations

For each of the following solution statements, give the solution set, using the proper set notation —
roster or rule, and using a number line.

~ _ <«——————f——t+—+—+—+—+>
1. w="3 S={ 3 } -4 -2 0 2 4 6

————t— >
2 x=2 S={ 4 }

—4 -2 0 2 4 6

A} O ——

3. a>1 s={ala>l } 4 2 0 2 4 6
M " ] >

4. m< T2 S={mim <2} 4 - :) 2 4 6

© 2000 VideoText/nteractive  Algebra: A Complete Course 1



Name

Unit II, Part A, Lessons1, 2,3 and 4, Quiz Form A

Find the solution(s) for each of the following open sentences. Expressyour answer using set

- Continued -
notation.
5. x+7=15
X+7+ 7= i1S5+-17
X4+0 = 8
X = g

S =

8. 4x=12

(0 = (1)

LA
Ao

IXx =23
x =3

© 2000 VideoTextinteractive

6. c—-7=12
C-7+1 = ia+1
c+o = 9
¢ = 9

S= 3198

9. “3n="15
(3= 25(0s)
w3 LS
’:3' = T3
In = 5
n =§
S= 158

12. 3x-1=17

3x +0 = I8

Ik = I8
L) = 30%)

3 18

3 K]

IXx =6

x = L

Algebra: A Complete Course

7. w—4>77
W-d+y¢ > ~T+4
w+o > -3
Ww > =3

5= jwlw>3f

10. 3n <30

f(}h) < 5(30)
3 30,
NS 3

10

In <
nL‘IO

S= %IV\OOE

13. g—m+l<25

g‘m +]1 4+ 1 <SS+
%m +0 < a4

%m< L

2(5my < 26

/ xS
7;:?"\‘ o+

Im < &
m<13

S:imlm <‘g§



QuizForm B Name

Class Date Score

Unit || - First Degree Relations with One Placeholder
Part A — Basic Equations and Inequalities

Lesson 1 - Solution Statements and Solution Sets
Lesson 2 =~ First Type - Making Zeros

Lesson 3 = Second Type - Making Ones

Lesson 4 - Combinations

For each of the following solution statements, give the solution set, using the proper set notation -
roster or rule, and using a number line.

L oyzTd s={ylyz~t ) DA
2. b<0 S={t] <0 } D
3 x=3 s={ 3 } :-4 - o ;'_l_‘_;_’
4 a="1 S={ - } e >

—4 -2 0 2 4 6

© 2000 VideoText/nteractive  Algebra: A Complete Course 3



Name

Unit I, Part A, Lessons1, 2,3 and 4, Quiz Form B

Find the solution(s) for each of the following open sentences. Express your answer using set

- Continued -
notation.
5. Sa =30
£(54) = £(30)
[a. = &
a = b
S = 3§
8. m—9=30
m-9+9= 30t9
m+ o = 39
m = 39

3= 139§

11. f-5<"8
-5+s4& “3+485
f +to 4 ~3
5 { 3

5:%1* <38

© 2000 VideoText/nteractive

6. x+9=15
X4+9+-9= IS+79
X+ 0 = b

X = A
S= 3§
9.  T4y="28
L/ A
s (Cty)= o (a%)
. mag
-+ Y T -4
Iy = 1
Yy = 17
s= 17§
12. 5x > 60

'lg(Sx)> Jg(é.O)
Sx >
Ix > (>

X >Ix
S= 3xl x>13§

Algebra: AComplete Course

7. “3m<15

=5 (-3m) > 5 05)

- 1S
—3m > 3
Im > 8§

m > 5

S= zm[m >”5§

10. Sx+2=32
Sx+a +"a 32+~

SXx+ 0 = 30
5x = 30
‘lg—(Sx) = 539

- 30
%x = s
IX = (.,
X =6
S = 3§

13. §n+1226

Znrl4l 2 2+

%n*«-o =
s

> = (2.5)

1o 59
o = g

3
>
v

i
v
>

-~

\%

In 2 /0
> 10



