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0.62

100 100

100. %,

100.

(2015), 57%
57 100

100 57 57
100.

100
57

25% 25
100, 3% 3

100 100% 100
100.

100% 100
100, 100

100 = 1, 100% 1

(2010), 44%

44%

44
100

89%

72%



2007, 21 100
4-year

21 100 21 100

21
100

21%

62
100

41 100

100,
100.

ⓐ 36% ⓑ 125%

ⓐ
36%

36
100

9
25

100.



ⓑ
125%

125
100

5
4

ⓐ 48% ⓑ 110%

ⓐ 64% ⓑ 150%

1. 125% 125
100, 5

4.

ⓐ 24.5% ⓑ 331
3 %

ⓐ
24.5%

24.5
100

24.5(10)
100(10)

245
1000

5 · 49
5 · 200

49
200



ⓑ

331
3 %

331
3

100

100
3

100

100
1

100
3 ÷ 100

1

100
3 ⋅ 1

100

1
3

ⓐ 64.4% ⓑ 662
3 %

ⓐ 42.5% ⓑ 83
4 %

ⓐ 6% ⓑ 78%

100

100.



ⓐ
6%

6
100

0.06

ⓑ
78%

78
100

0.78

ⓐ 9% ⓑ 87%

ⓐ 3% ⓑ 91%

ⓐ 135% ⓑ 12.5%

ⓐ
135%

135
100

1.35

ⓑ
12.5%

12.5
100

0.125



ⓐ 115% ⓑ 23.5%

ⓐ 123% ⓑ 16.8%

6% 0.06

78% 0.78

135% 1.35

12.5% 0.125

%
6

6.0, 6% 6.0%.

77%

ⓐ ⓑ

ⓐ
77%

77
100



ⓑ
77
100

0.77

ⓐ ⓑ
24%

ⓐ ⓑ

2013, 44% 25

25%.

ⓐ ⓑ

ⓐ
25%

25
100

1
4



ⓑ 1
4

0.25

ⓐ ⓑ
30%.

ⓐ ⓑ
12.5%.

100,

ⓐ 0.05 ⓑ 0.83

ⓐ
0.05

5
100

5%

ⓑ
0.83

83
100

83%

100,
100.



ⓐ 0.01 ⓑ 0.17.

ⓐ 0.04 ⓑ 0.41

ⓐ 1.05 ⓑ 0.075

ⓐ
0.05

1 5
100

105
100

105%

1.05 > 1, 100%.

ⓑ
0.075

75
1,000

7.5
100

7.5%

ⓐ 1.75 ⓑ 0.0825

ⓐ 2.25 ⓑ 0.0925



0.05 5%

0.83 83%

1.05 105%

0.075 7.5%

%

ⓐ 3
4 ⓑ 11

8 ⓒ 21
5

ⓐ
3
4

75%



ⓑ
11
8

137.5%

ⓒ

21
5

11
5

220%

ⓐ 5
8 ⓑ 11

4 ⓒ 32
5

ⓐ 7
8 ⓑ 9

4 ⓒ 13
5

5
7

5
7

0.714

71.4%

3
7

4
7
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¯
.

1
3

1
3

1
3

0.333 …
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_

%

1
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1
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2014,

6.0%.

2015,
29% 3.2% 2014.

2014 7.3%.

ⓐ ⓑ
57 100 80 100 42 100

71 100

4% 8% 17%

19% 52% 78%

125% 135% 37.5%

42.5% 18.4% 46.4%

91
2 % 81

2 % 51
3 %

62
3 %

5% 9% 1%

2% 63% 71%

40% 50% 115%

125% 150% 250%

21.4% 39.3% 7.8%

6.4%



ⓐ ⓑ
2010, 1.5% 2000, 4.2%

2013
70.23%

25
2014, 37.1%

25%.
0 9.

3
10%.

15 60%.

50

2%.

0.01 0.03 0.18

0.15 1.35 1.56

3 4 0.009

0.008 0.0875 0.0625

1.5 2.2 2.254

2.317

1
4

1
5

3
8

5
8

7
4

9
8

64
5 51

4
5
12

11
12 22

3 12
3

3
7

6
7

5
9

4
9



1
4

1
5

2012, 7
20

2013, 85%

1

1
2

0.45

18%

1
3

0.008

2

1
4

0.65

22%

2
3

0.004

3

9.05%.
10%.

ⓐ 10%
ⓑ ⓐ

$95

25%

ⓐ 25%
ⓑ ⓐ

$2,400

A 4/5

B 3.5/4

C 85%



C’s B’s

A’s

25%, 50%, 75%, and 100% 1
10, 2

10, 3
10, 4

10, 5
10, 6

10, 7
10, 8

10,

9
10

500%
30 years 500%

2008
600% 2001.
600%

ⓐ

ⓑ



3
4 x 24.

(4.5)(2.38).

3.5 = 0.7n.

$80. 20%

20% $80. $80
0.20(80), $16



20% $80 $16.

35% 90?

n =

31.5 35% 90

45% 80?

55% 60?

125% 28

a =

125% 28 35



100 1. 125% 28 35,
28.

150% 78

175% 72

36 75%

b =

17 25%

40 62.5%

6.5% $1.17?

b =

7.5% $1.95?

8.5% $3.06?



36 9?

p =

76 57?

120 96?

144 96?

p =

110 88?

126 72?



$68.50. 18%
18%

t =

$81.50. 18%

15%
$14.40,

85



2%

a =

7 29%

190 8%



480 240

p =

230 60

190 70

2011, $26 $36

increase = new amount − original amount



p =

2011, 55.5 51

1995, $1.50. 2008, $2.25.

2014 $3.71. $3.64.

decrease = original amount − new amount



p =

672,000 2010.
630,000 2020.

$42,000. $37,800.



45%
120?

65%
100?

24%
112?

36%
124?

250% 65 150% 90

800% 2,250 600% 1,740 28 25%

36 25% 81 75% 93 75%

8.2%
$2.87?

6.4%
$2.88?

11.5%
$108.10?

12.3%
$92.25?

260 78? 215 86?

1,500
540?

1,800
846?

30 20?

50 40? 840 480? 790
395?

$74.25.
16%

$90.50.
18%

12%

$2,165.

8%

$1,485.

8
33% 67

22%

2,070
86%

650
27%

380
171



190 114

$3,000
$750

$3,200
$960

$15.50
$17.55.

$24.50
$25.48. $4,000 2000

$9,000 2014.

$12.50 $50. (7/19/2011)

22 1960
38

$225,400 $241,500.

$2.80 $2.73.
$8.75 $8.54. $49,500

$44,055.

2000 2010,

951,000
714,000.

$203,400 $192,300.
$1,150

$1,030

$1.65. $2.00 $249. 5%

“44 80%

44
44?

20%
300?”

300
300?

50% 200%
150%



ⓐ

ⓑ



0.0875(720)

12.96 ÷ 0.04



Sales Tax = Tax Rate · Purchase Price
Total Cost = Purchase Price + Sales Tax

6.5%

ⓐ ⓑ $392?

ⓐ

t =



ⓑ

c =

ⓐ ⓑ $724
6.25%

ⓐ ⓑ $250
8.2%

$499
$42.42.



r =

$26,525. $2,387.25.

$7,594 $569.55

commission = rate of commission · total sales

3%
$260,000?



c =

7%
$3,900

18%
$2,190?

$87 $1,450



r =

$1,140 $28,500.

$451 $8,200



amount of discount = discount rate · original price
sale price = original price − discount

$10 $39.

s =

$75 $525.

$30 $112.

$10.

35% $140. ⓐ
ⓑ

ⓐ



d =

ⓑ

s =

ⓐ ⓑ 40%
$29.

ⓐ ⓑ 65%
$395.



$13.95. $31. ⓐ
ⓑ

ⓐ

d =

ⓑ

r =



ⓐ ⓑ $375.20.
$560.

ⓐ ⓑ
$340. $400.

amount of mark-up = mark-up rate · wholesale price
list price = wholesale price + mark up

$250. 40%. ⓐ
ⓑ

ⓐ

m =



ⓑ

p =

$1,200. 50%. ⓐ
ⓑ

$8,500. 35%. ⓐ
ⓑ



ⓐ ⓑ

$84. 5% $1,242. 8% $129.
7.5%

$350.
8.5%

$250.
6.85%

$400.
5.75%

6-drawer
$1,199.

5.125%

$1,350.
4.225%

$300.
$19.50.

$400.
$38.

$3,600.
$246.60.

$2,100.

$152.25.

$225
9%

8%

$193.

12%

$8,125

9%

$32,575

17.5%

$4,910?

10.5%

$7,420?

$11,250
$375,000

$364

$5,200.

$420 $2,625



$1,393.74

$15,486

$7,052.50

$45,500

$4,487.50

$35,900

$50

$189.

$15
$96.

$165.

$40

$859,
$125

ⓐ ⓑ

60%
$44.95

40%
$49.95.

$389.
33%

25%
$245.

35%
$949.95.

45%
$514.75.

ⓐ ⓑ

$1,344.

$1,920.

$240.

$300.

$301.75.
$355.

$20.80.
$32.

$480.
$850.

$725.
$1,299.

ⓐ ⓑ

$16

45%.

$120

55%.

$0.60

33%

$0.74

85%
$115.

225%
$8,500.

150%



$20
25%
$195.

ⓐ
$20 25%

ⓑ
25% 20%

ⓒ

$35 6%
$5

20%

ⓐ

ⓑ

ⓒ

40%
$150.

$150,
60% $150.

ⓐ
ⓑ

50%
$32.90.

ⓐ

ⓑ



0.6y = 45.

n
1.45 = 4.6.

P, I.
r.

t,

P, t r,
I,

I = Prt

I = interest
P = principal
r = rate
t = time

I = Prt.

3 $500 6%.

I = ?
P = $500
r = 6%
t = 3 years



I = Prt

I = ⎛
⎝500)⎛

⎝0.06)(3)

I = 90

4 $800 5%.

2 $700 4%.

$178 2 4%.

I = $178
P = ?
r = 4%
t = 2 years

I = Prt

178 = P(0.04)(2)

178
0.08 = 0.08P

0.08

2,225 = P

I = Prt

178 =? 2,225(0.04)(2)

178 = 178 ✓

$495 3 6%.



$1,246 5 7%.

$8,200 $3,772 4

I = $3,772
P = $8,200
r = ?
t = 4 years

I = Prt

3,772 = 8,200r(4)

3,772 = 32,800r

3,772
32,800 = 32,800r

32,800

0.115 = r

11.5% = r

I = Prt

3,772 =? 8,200⎛
⎝0.115)(4)

3,772 = 3,772 ✓

$5,000 $1,350 6

$9,000 $1,755 3

$12,500 4%



5

I.

I = ?
P = $12,500
r = 4%
t = 5 years

I = Prt

I = (12,500)(0.04)(5)

I = 2,500

$950 3%.
5

$36,000 6.5%.
3

$3,000 4 years $3,000 $660

r.

I = 660
P = $3,000
r = ?
t = 4 years



I = Prt

660 = (3,000)r(4)

660 = (12,000)r

660
12,000 = (12,000)r

12,000

0.055 = r

5.5% = r

I = Prt

660 =? (3,000)(0.055)(4)

660 = 660 ✓

$5,000 3 $5,000, $900

$7,500 5 $1,500
$7,500

7.5%, $6,596.25
5

P.

I = 6,596.25
P = ?
r = 7.5%
t = 5 years



I = Prt

6,596.25 = P(0.075)(5)

6,596.25 = 0.375P

6,596.25
0.375 = 0.375P

0.375

17,590 = P

I = Prt

6,596.25 =? (17,590)(0.075)(5)

6,596.25 = 6,596.25 ✓

$4,866.25 8.5% 5

5 $2,400 5%.

$900 10-month 2.1%

I.

I = ?
P = $900
r = 2.1%
t = 10 months



I = Prt

10
12 I = $900(0.021)⎛⎝10

12
⎞
⎠

I = 15.75

$4,500 8 1.9%

$2,460 20 3.5%



$1200 3% 5 $1500 2% 4

$4410 4.5% 7 $2112 3.2% 6

$577.08 $4580 2 $528.12 $3260 3

5 $600
3%.

4 $900
6%.

2 $8,950
3.24%.

3 $6,510
2.85%.

8 $15,500
11.425%.

6 $23,900
12.175%.

$656 5
4%.

$177 2
3%.

$70.95 3

2.75%.

$636.84
6
4.35%.

$15,222.57
6

10.28%.

$10,953.70
5

11.04%.



$5,400 $432
2

$2,600 $468
6

$11,000 $1,815
3

$8,500 $3,230
4

$1,450

4%.
2

$5,720

6%.
4

$31,000

5.2%.
3

$16,400

3.9%.
8

$8,000

$8,000,
$1,200

$1,200

$1,200, $96

$20,000

$20,000,
$3,000

$50,000

$50,000,
$9,375

10
5.25%

$18,375

25
4.75% $2,375

$1,244.34 3
12.4%.

$7,683.20 5
9.8%.

$8,200
18-month

2.7%

$6,100
9-month

1.8%

$3,900

15 4%

$840

5 6%



ⓐ
ⓑ

$8,000 5

ⓐ
ⓑ

$8,000 5

ⓐ

ⓑ



1
3
4.

x
4 = 20.

24 2

a
b = c

d , b ≠ 0, d ≠ 0.

“a b, c d”.

1
2 = 4

8
1
2 = 4

8 “1 2 4

8”.

20 students
1 teacher = 60 students

3 teachers

ⓐ 3 7 15 35. ⓑ 5 8 30 48

ⓒ $1.50 6 $2.25 9



ⓐ

3
7 = 15

35

ⓑ

hits
at-bats = hits

at-bats

5
8 = 30

48

ⓒ

$
ounces = $

ounces

1.50
6 = 2.25

9

ⓐ 5 9 20 36. ⓑ 7 11 28 44

ⓒ $2.50 8 $3.75 12

ⓐ 6 7 36 42. ⓑ 8 36 12 54

ⓒ $3.75 6 $2.50 4

1
2 = 4

8
2
3 = 6

9.



a
b = c

d , b ≠ 0, d ≠ 0,

ⓐ 4
9 = 12

28 ⓑ 17.5
37.5 = 7

15

ⓐ

28 ⋅ 4 = 112 9 ⋅ 12 = 108

28 · 4 ≠ 9 · 12,

ⓑ

15 ⋅ 17.5 = 262.5 37.5 ⋅ 7 = 262.5

15 · 17.5 = 37.5 · 7,

ⓐ 7
9 = 54

72 ⓑ 24.5
45.5 = 7

13

ⓐ 8
9 = 56

73 ⓑ 28.5
52.5 = 8

15



x
63 = 4

7.

x

n
84 = 11

12.

y
96 = 13

12.

144
a = 9

4.



4a.

91
b = 7

5.

39
c = 13

8 .

52
91 = −4

y .



84
98 = −6

x .

−7
y = 105

135.

5 25
80



a =

5 25
60

1 15
12

120 3.5



c =

16 240
20

100 160
8

$325
$1 12.54



p =

$800 $1
0.738

$600 94.1

60% = 60
100

60
100 = 3

5. 60
100 = 3

5

amount
base = percent

100
3
5 = 60

100

100.

amount
base = percent

100

The amount is to the base as the percent is to one hundred.



The amount out of the base is the same as the percent out of one hundred.

75% 90?

n = number n
90 = 75

100

60% 105?

40% 85?

19 25%

n = number 19
n = 25

100

36 25%

27 36%

27 9?



p = percent 9
27 = p

100

52 39?

92 23?

45% 80?

n =

65% 40?

85% 40?

100,



125% 25

n =

125% 64

175% 84

6.5% $1.56?



n =

8.5% $3.23?

7.25% $4.64?

72 9?



n =

1
8

1
8

72 27?

92 23?



4 15 36 135. 7 9 35 45. 12 5 96 40.

15 8 75 40. 5 7
115 161

4 9
36 81

8 1
48 6

6 1
48 8

$9.36 18
$2.60 5

$3.92 8
$1.47 3

$18.04 11
$4.92 3

$12.42 27
$5.52 12

7
15 = 56

120
5
12 = 45

108
11
6 = 21

16

9
4 = 39

34
12
18 = 4.99

7.56
9
16 = 2.16

3.89

13.5
8.5 = 31.05

19.55
10.1
8.4 = 3.03

2.52

x
56 = 7

8
n
91 = 8

13
49
63 = z

9

56
72 = y

9
5
a = 65

117
4
b = 64

144

98
154 = −7

p
72
156 = −6

q
a

−8 = −42
48

b
−7 = −30

42
2.6
3.9 = c

3
2.7
3.6 = d

4

2.7
j = 0.9

0.2
2.8
k = 2.1

1.5
1
2
1 = m

8

1
3
3 = 9

n



5

25

45

6

15
1

10 19

140

160

27 10

106 8
12

12
150

32

1
2
2

3

1
2 4

10

$250

$1
$1.01

$450

12.29

$600
480

$350
385

$12.00 $20
30

285

$3.09

370

18.5

$3.19

812
3 190

280 2
152



4,000
13,500

350

2000

35%
250?

75%
920?

110%
47?

150%
64?

45 30% 25 80%

90 150% 77 110% 85 17?

92 46? 260
340?

180
220?

65%
180?

55%
300?

18% 92

22% 74 175% 26 250% 61

300% 488? 500% 315? 17%
$7.65?

19%
$6.46?

$13.53 8.25% $18.12 7.55%

56 14? 80 28? 96 12?

120 27?

3 5
12

2
15 6



45% 350” 125 25”

ⓐ

ⓑ



100

a
b = c

d b ≠ 0 d ≠ 0

a b c d

P t r
I I = Prt

increase = new amount − original amount



decrease = original amount − new amount

sales tax = tax rate ⋅ purchase price

total cost = purchase price + sales tax

commission = rate of commission ⋅ original price

amount of discount = discount rate ⋅ original price

sale price = original price – discount

amount of mark-up = mark-up rate wholesale price

list price = wholesale price + mark up

P t r
I I = Prt

a
b = c

d b ≠ 0 d ≠ 0

a b c d

a
b = c

d b ≠ 0 a ⋅ d = b ⋅ c

amount
base = percent

100

32% 53.3%

13 100 9 100



48% 175% 64.1%

81
4 %

6% 23% 128%

ⓐ ⓑ
2012, 13.5%

65

2012, 6.5%
5

50%.

12.5%.

0.04 0.15 2.82

3 0.003 1.395

3
4

11
5 35

8

2
9 2

5
3
4

46%
350?

120% 55 84 35%

15 8% 200%
50?

7.9%
$4.74?

120
81.6?

340
595?



$83.50.
20%

2
8%

190
54

$4,600
$253.

$19.00 $19.76. $30,000.
$24,000.

ⓐ ⓑ

$750. 6% $577. 8.75%

$4,600.
$333.50.

$200.
$16.75.

3%

$380,000?

16.5%

$895?

$675

$4,500

$80.75
$950

$30

$75.

$145

$312.



ⓐ ⓑ

30%
$84.90.

65%
$45.

ⓐ ⓑ

$37.
$50.

$49.99.
$79.99.

ⓐ ⓑ
$0.80

60%
$17.40

325%

4 $2,250
5%.

7 $12,000

8.5%.

$660 5
3%.

$2,898
$23,000

3

$10,000

4.5%.
2

$23,000
5

$23,000
$9,200

$5,000

$5,000
$375

6
5.5% $594

3 8 12 32. 95 3
475 15

1 18
23 414

$7.35 15
$2.94 6



5
13 = 30

78
16
7 = 48

23
12
18 = 6.99

10.99

11.6
9.2 = 37.12

29.44

x
36 = 5

9
7
a = −6

84
1.2
1.8 = d

6

1
2
2 = m

20

5
25

60

10
21

8
272
10

$1,200
0.75 494 38

100
18

62%
395?

42 70% 1,000
15?

140
210?

85%
900?

6%
$24?

$3.51 4.5%

3,100
930?



ⓐ ⓑ
24% 5% 350%

3

7
8

1
3

11
12

65 260? 27%
3,000?

150%
60?

$3,825. $918
84,000 74,000. 7.72%

$600.

$31.80
$795 $899.

$1,200.

ⓐ

ⓑ

$20.
250%

5 $3000

4.2%.

$400

$400 $50

4
144

10 360

12
a = −15

65
10

12
35



a adults
45 children

19
3 + n

12 < 155 < 13

1 73
100 ⓐ ⓑ ⓒ

ⓐ ⓑ ⓒ

33
5

0.6 31
50

32 10.71 5
63 324 75
6.67 1

12
80

24 miles
2 hours

89
100

72
100

62
100, 62%

41
100, 41%

ⓐ 12
25 ⓑ 11

10 ⓐ 16
25 ⓑ 3

2

ⓐ 161
250 ⓑ 2

3 ⓐ 17
40 ⓑ 7

80 ⓐ ⓑ

ⓐ ⓑ ⓐ ⓑ ⓐ ⓑ

ⓐ 6
25 ⓑ 0.24 ⓐ 11

25 ⓑ 0.44 ⓐ 3
10 ⓑ 0.3

ⓐ 1
8 ⓑ 0.125 ⓐ ⓑ ⓐ ⓑ

ⓐ ⓑ ⓐ ⓑ ⓐ ⓑ ⓒ

ⓐ ⓑ ⓒ



11. 1
–

%, or 111
9 % 16. 6

–
%, or 162

3 %

ⓐ ⓑ ⓐ ⓑ

ⓐ ⓑ ⓐ ⓑ

ⓐ ⓑ ⓐ ⓑ ⓐ ⓑ

ⓐ ⓑ

ⓐ 5
9 = 20

36 ⓑ 7
11 = 28

44

ⓒ 2.50
8 = 3.75

12

ⓐ 6
7 = 36

42 ⓑ 8
36 = 12

54

ⓒ 3.75
6 = 2.50

4

ⓐ ⓑ

ⓐ ⓑ

n
105 = 60

100
n
85 = 40

100
36
n = 25

100
27
n = 36

100
n

100 = 39
52

n
100 = 23

92
n
40 = 65

100; n = 26 n
40 = 85

100; n = 34

n
64 = 125

100; n = 80 n
84 = 175

100; n = 147 3.23
n = 8.5

100; n = 38

4.64
n = 7.25

100 ; n = 64 27
72 = n

100; n = 37.5% 23
92 = n

100; n = 25%

6
100

32
1000 ⓐ 57

100 ⓑ 57%

ⓐ 42
100 ⓑ 42%

1
25

17
100

13
25

5
4

3
8

23
125

19
200

4
75



ⓐ 3
200 ⓑ 0.015

ⓐ 7023
10,000 ⓑ 0.7023 ⓐ 1

4 ⓑ 0.25 ⓐ 3
5 ⓑ 0.6

412
3% or 41. 6

–
% 266. 6

–
%

55. 5
–

%

1
2 0.5 50%

9
20 0.45 45%

9
50 0.18 18%

1
3 0.3 33.3%

1
125 0.008 0.8%

2 2.0 200%

ⓐ 1
10

ⓑ approximately $9.50

17
20; 0.85

1
4, 1

2, 3
4, 1.

ⓐ ⓑ ⓐ ⓑ ⓐ ⓑ



ⓐ ⓑ

ⓐ ⓑ ⓐ ⓑ ⓐ ⓑ

ⓐ ⓑ ⓐ ⓑ ⓐ ⓑ

ⓐ ⓑ ⓐ ⓑ ⓐ ⓑ

ⓐ ⓑ
ⓒ

ⓐ

ⓑ

4
15 = 36

135
12
5 = 96

40
5
7 = 115

161
8
1 = 48

6
9.36
18 = 2.60

5
18.04

11 = 4.92
3

3
4 cup

n
250 = 35

100
n
47 = 110

100
45
n = 30

100
90
n = 150

100
17
85 = p

100
340
260 = p

100
n

180 = 65
100

n
92 = 18

100
n
26 = 175

100
n

488 = 300
100

7.65
n = 17

100
13.53

n = 8.25
100

14
56 = p

100
12
96 = p

100

32
100

13
100, 13% 12

25



641
1000

ⓐ 27
200 ⓑ 0.135 ⓐ 1

2 ⓑ 0.5

ⓐ ⓑ

ⓐ ⓑ

ⓐ ⓑ ⓐ ⓑ

3
8 = 12

32
1
18 = 23

414

n
395 = 62

100
15

1000 = p
100

n
900 = 85

100, 765

3.51
n = 4.5

100, $78

0.24, 6
25 3.5, 7

2 33. 3
¯

% or 331
3%

319
100 0.45 12

8y + 15 12 −15
0.75 16 12y + 15
4 2

5
27
10

4, 290 5
9

5
12

ⓐ −24
1 ⓑ 357

100 ⓐ −19
1 ⓑ 841

100 ⓐ ⓑ
ⓒ

ⓐ ⓑ
ⓒ

ⓐ ⓑ ⓐ ⓑ


