LESSON 7

Comparing Fractions with the Rule of Four

We know that the symbol “=” means “equals” or “is the same as.” In Beza, we
introduced symbols that are used to show that one value is larger or smaller than
another. As we read an equation from left to right, the symbol “>” means “is greater
than,” and the symbol “<” means “is less than.” These symbols are called inequality
symbols, and they are used in number sentences called inequalities. For example,
“nine is greater than three” is written as 9 > 3. “Three is less than nine” is written
as 3 < 9. Inequality symbols may also be used to compare fractions.

To remember which symbol is which, some say the open, or large, end of the
symbol always points to the larger number, and the small end points to the smaller
number. Some students think of the symbol as a hungry alligator with his mouth
open, always trying to eat the larger number.

Inequalities with fractions fall into one of two categories: both fractions
have the same denominator, or each fraction has a different denominator. If the
denominators of two fractions are the same, you simply compare the numerators.
It is casy to see that three-fourths is greater than one-fourth (3/4 > 1/4).

Comparing 2/3 and 3/5 is more difficult. Which is larger? When we added
two fractions with different denominators, we first found common denominators
(same kind), and then combined the numerators. It the same way, it is easier to
compare fractions with different denominators when we first rewrite them with
a common denominator. Once the fractions have the same denominator, we

compare the numerators. Study the examples on the next page.
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Example 1

10 102 9
15 15 15 15
2
3

10 9 3
10 2 15 15 3 5
2 3
3 5 Two-thirds is greater than three-fifths.
15 N 15
-
Example 2
1 4
2 6
P N
6 6 @ 8 8
12 12 12 12
6 8 1 4
6 8 12 92 72 %6
1 4
2 6 One-half is less than four-sixths.
12 N 12
(—'
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LESSON PRACTICE

Build the problems and draw lines to show what you did, and then compare the fractions. Write
>, <, or = in the ovals. The first one is done for you.

3 3
6
— -

18 18 12 12
24 24 ) 24 24
3 3

0 7 S 6
2,
3 2
5 3
— -

EPSILON LESSON PRACTICE 7A
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LESSON PRACTICE 7A

Build, and then compare using the rule of four. The first one is done for you.

4 4
5% HOE PR IOF:
8 > 8
4,
5N —O—0t Ot
o
5.
—O—2O3%
6.
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LESSON PRACTICE

Compare using the rule of four. Fill in the blanks and ovals. All of these can be built with the
fraction overlays. The first one is done for you.

T O g O

one-half is greater than one-third

2.
- o 2 S
(OD—s02( D2
two-thirds is five-sixths
3.
2 3
—Q—SO 3 @ 6
two-thirds is three-sixths
4.

2 s — (O —s05 (2

one-half is two-fifths

EPSILON LESSON PRACTICE 7B
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LESSON PRACTICE 7B

— Ot O

one-third is to two-sixths

—O—02 (O

two-fourths is one-fifth

7. One-half of the students voted for Trisha as class president, while two-fifths
of them voted for Tom. Which person ended up with the most votes?

8. Mike ran 2/6 of a mile and Donald ran 2/3 of a mile. Which person ran the
greater distance?
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LESSON PRACTICE

Compare using the rule of four. Fill in the blanks and ovals. Not all of these can be built with
the fraction overlays.

Ot Ot

four-fifths is four-sixths

2.
4 2
O —wt (D2
four-sixths is two halves
3.
3 4
503 ()4
three-eighths is four-sevenths
4.

O 2 (O

two-ninths is one-third
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LESSON PRACTICE 7C

Use the rule of four to compare the fractions, and then write the correct symbol in the oval.

5.%@% 6. %@%

9. Shirley ate one-fourth of a pizza and Andrea ate one-sixth of a pizza. Which
girl ate more pizza?

10. Jeremiah had 3/5 of an acre of land on the east side of the road and 7/12 of
an acre on the west side. Which was the larger piece of land?
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SYSTEMATIC REVIEW

Use the rule of four to compare the fractions, and then write the correct symbol in the oval.

L1 O% 2 $O1

5 O

Add or subtract.
2 .1 _ 6 3 __
4, 7 + 6 5. 10 3
2 5
6. 9 + 7=

Fill in the missing numbers in the numerators or denominators to make equivalent fractions.

6 __ __  _24
/ 8 16 2
Solve.
1 _ 3 -
8. > of 6 = 9. 5 of 42
10 %of24=
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SYSTEMATIC REVIEW 7D
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QUICK REVIEW

When the final remainder of a division problem doesn't divide evenly, you may divide it into

a fraction by writing it over the divisor. Add the resulting fraction to your answer to make a

mixed number. Look carefully at the one that is done for you.

Divide fully. The first one is done for you.

11.

13.

14.

15.

16.

17.

18.

2

6 <
4
4126 12. 5123
24

2

7159

Alaina had 17 yards of fabric. She divided it into four equal parts to make
curtains. How many yards of fabric does she have for each curtain? Include
a fraction in your answer if the problem does not divide evenly.

Brad has completed 2/7 of the chores that needed to be done, and Penny has
done 5/8 of them. Which person has done the most chores? What part of
the chores remains to be finished?

If Brad and Penny had a total of 56 chores to do, how many actual chores
remain to be done? (See #15.)

One-fourth of a cup of brown sugar is needed for one recipe, and one-third
of a cup is needed for another. How much brown sugar is needed in all?

During the first storm 1/3 of an inch of rain fell. The second storm gave us
7/8 of an inch of rain. How much more rain fell during the second storm
than during the first?

EPSILON



SYSTEMATIC REVIEW

Use the rule of four to compare the fractions, and then write the correct symbol in the oval.

2O SIr!

. 5 O

Add or subtract.
1 2 _ 2 1 __
4, > + s = 5. 4 3
3 3
6. 3 + o =

Fill in the missing numbers in the numerators or denominators to make equivalent fractions.

] — — =i
7. 45 =
Solve.
7 3 2 -
8. ¢ of 32 = 9. 5 of 21
10 %of20=
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SYSTEMATIC REVIEW 7E

Divide. Include a fraction in the answer if the problem does not divide evenly.

11. 6132 12. 8119

13. 5148

Estimate, and then multiply to find the exact answer.

14. 21 15. 34
x 16 x29
16. 75
x 12

17. One-sixth of the cars that Valerie saw on her vacation were red and one-
seventh of them were blue. What part of the cars that she saw was either
red or blue?

18. Luke’s team won 4/7 of the games they played this season. If they played 28
games, how many did they win?

19. Evan’s rectangular lawn measures 8 yards by 10 yards. He planted a hedge
along 1/4 of the perimeter. How long was his hedge?

20. Last week’s storm gave us one-half foot of snow. This week we had a storm
that dropped three-eighths of a foot. Write a comparison of the two storms
using >, <, or =.
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SYSTEMATIC REVIEW

Use the rule of four to compare the fractions, and then write the correct symbol in the oval.

- H O 2 204

. 7O %

Add or subtract.
2 T _ 4 1 __
4, 3 + 5 = 5. 6 2
5 1
6. — + — = ——
6 "9

Fill in the missing numbers in the numerators or denominators to make equivalent fractions.

i— = =
7. = -
Solve.
3 _ 1 -
8 c of 10 = 9 7] of 12
10. — of 24 =
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SYSTEMATIC REVIEW 7F

Divide. Include a fraction in the answer if the problem does not divide evenly.

11. 3113 12. 4139

13. 9158

Estimate, and then multiply to find the exact answer.

14. 6 4 15. 45
x 51 x 19
16. 82
x 37

17. What is the perimeter of a triangle with sides of 8 feet, 9 feet, and 10 feet?

18. Kiley answered 5/6 of the test questions correctly, while Casey answered 4/5
of the questions on the same test correctly. Write a comparison showing
who got the larger fraction correct.

19. If there were 30 questions on the test in #18, how many questions did each
girl answer correctly? Write another comparison using the actual number
of questions correct. Does it agree with the comparison you wrote for #18?

20. Faith has finished 5/8 of her chores, and Colleen has finished 3/4 of hers.
Write a comparison of the progress of the two girls in finishing chores.
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APPLICATION & ENRICHMENT

Decide whether you should add or subtract for each problem below and on the reverse side of
the page. Follow the directions to put the correct letters in the blanks.

1. A fraction of the job was done before lunch, and another fraction was
finished after lunch. What part of the job has been finished?

For addition, put R in blanks 1 and 7.

For subtraction, put S in blank 1.

2. Jim ate one part of the pizza, and Bob ate another part. What part of the
pizza has been eaten?

For addition, put E in blanks 2 and 9.

For subtraction, put T in blank 2.

3. Ava painted a fraction of the fence yesterday. When she finished work today,
all of the fence was painted. What part of the fence was painted today?

For addition, put O in blanks 3 and 6.

For subtraction, put A in blanks 3 and 10.

4. One part of the books was biographies, and another part was poetry. What
part of the books was either biography or poetry?

For addition, put D in blank 4.

For subtraction, put P in blank 4.

EPSILON APPLICATION & ENRICHMENT 7G 101



APPLICATION & ENRICHMENT 7G

102

10.

Yesterday it rained a fraction of an inch. Today it rained another fraction of
an inch. How much more rain did we get today than we got yesterday?

For addition, put R in blank 7 and 8.

For subtraction, put F in blank 5.

Michael grew a fraction of a foot taller last year. Gabriel grew a different
fraction of a foot taller the same year. What is the difference in the amount
they grew?

For addition, put F in blank 5.

For subtraction, put O in blank 6.

Amy needs a fraction of a cup of honey for bread and a fraction of a cup for
cookies. How much honey does she need altogether?

For addition, put M in blank 8.

For subtraction, put E in blanks 9 and 12.

Micah walked a fraction of a mile, and Brandon walked a larger fraction of a
mile. How much farther did Brandon walk?

For addition, put V in blank 10.

For subtraction, put N in blanks 11 and 13.

Sammy ate a fraction of the cookies, and Tom ate another fraction of the
cookies. What fraction tells the total part of the cookies that were eaten?

For addition, put | in blank 12.

For subtraction, put | in blank 11.

Kim did part of the job on Monday and another part on Tuesday. What part
of the job has she completed?

For addition, put G in blank 14.

For subtraction, put W in blank 13 and leave blank 14 empty.

EPSILON



LESSON TEST

Use the rule of four to compare the fractions and write the correct symbol in the oval.

1 3 3 1
1. 4 Q 7 2. 8 Q 2
4 2 6 2
3. 5 @ 9 4. 11 @ 3
S5 6 3
5. 9 @ 7 6. 4 Q 8
Add or subtract.
1 4 _ 2 1 __
7. 3 + 9 8. 3 c
4 1
9. = + 6 -

Fill in the missing numbers in the numerators or denominators to make equivalent fractions.

Divide. Include a fraction in the answer if the problem does not divide evenly.

2119 12. 6151

EPSILON LESSON TEST 7

15



LESSON TEST 7

13.

5139

Estimate, and then multiply to find the exact answer.

14.

16.

17.

18.

19.

20.

16

39 > 15. 72 —
x 2 4 x15
68 —

x4 3

Five-eighths of the trees in my yard are maples. If there are 16 trees in my yard,
how many are maple trees?

Christa ate 1/5 of the chocolates in the box and Douglas ate 3/10 of them. Write
a comparison showing who ate the most chocolates.

If there were 20 chocolates in the box in #18, how many chocolates did each
person eat? Write another comparison using the actual number of chocolates
eaten. Does it agree with the comparison you wrote for #18?

Yesterday we got 2/10 of an inch of rain. Today we had 8/10 of an inch of rain.
How much more rain did we get today?

EPSILON



SYSTEMATIC REVIEW 6E - LESSON PRACTICE 7B

13.

14.

15.
16.

17.

18.

19.
20.

(70)x(20) = (1,400)
67x18=1,206
(30) x (40) = (1,200)
32x39=1,248
15%x$33=$495
80+10=38

8x9 =72 posts

6+6+6+6=24vyd

Systematic Review 6F

2.

10.
11.
12.
13.
14.

15.
16.

20,6 _ 26

30 30 30

6 4 10
22772

22 21 _43

77 77 77

S5 2 _ 3

10 10 1

8 3 _5

12 12 12

18 16 _ 2

72 72 72

S5 _10 _15 _ 20
6 12 18 24
1 _2 _ 3 _ 4
10 20 30 40
28+7=4;

4%x3=12

54+6=9; 9x1=9
8+8=1; 1x4=4
(70)x(90) = (6,300)
73x89 = 6,497
(30)x(90) = (2,700)
26x91=2,366
(50)x(10) = (500)
47x11=517
18x12=216 eggs
312x3=936 mi

124 SOLUTIONS

17.
18.

19.
20.

24

27

51

4 3 _24
9t e " +

54

54 54

60+6=10

5x10 =50 min

300
13+18+13+18=62 in
2x24=48in

62 in>48 in; no

Lesson Practice 7A

1.

2
3.
4

done

Lesson Practice 7B

1.
2.

done

12 15 2.5
18 18 *°3 %
less than

greater than

S 4 1.2

10 10 2 5

Trisha got more votes.
6 _12 2_2

18 18 6 3
Donald ran farther.

of a loaf
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Lesson Practice 7C

24 20 4 _ 4
30 30 °5 76

greater than

less than

6 9 2
27 27 ° 79
less than
18 20
24 24
12 _12
24 24
10 _ 6
20 ~ 20
28 _ 30
35 <35
6

®

24 24
36 _ 35

10. —=— > == On the east side is larger.

60 60

Systematic Review 7D

. 6.9
18 18
10 8

2. W>W
12 12

3- 4—8—4—8

4 12,4 _16
24 24 24

s 48 30 _18
80 80 80

6. 14,45 59
63 63 63

, 6 _12_18 _24
8 16 24 32

8. 6+2=3;
3x1=3

9. 42-6=7;
7x3=21

10. 24+8=3;
3x3=9

11. done

EPSILON

> 4 Shirley ate more pizza.

12.

13.

14.

15.

16.

17.

18.

LESSON PRACTICE 7C

- SYSTEMATIC REVIEW 7E

3

2 - :4—
3+5 z

.7-83
59.7—87

ca_al
17.4_44yd
16 _ 35 -
56 <56 Penny did the most.
16,35 _ 51
56 " 56~ 56 2ON°
56 _51_5
56 56 56
5
—— of 56:
6 of 56
56+56=1; 1x5=5 chores
3,4 _ 7
]2+]2 13 of a cup
218 _13
24 24 24

Systematic Review 7E

1.

2.

12.

13.
14.

15.

9.5
15 15

12 3

18 718

108 _ 70

120 ~ 120

5 4 9
70 70 "0
6 _4_2
12 127 12
15,2439
40 40 _ 40

32+8=4; 4x7=28
21+7=3;3%x2=6
20+4=5;5%x3=15

3
48 +5=9=
8+5 95

(20) x(20) = (400)
21x16 =336
(30)x(30) = (900)
34x29 =986

SOLUTIONS 125



SYSTEMATIC REVIEW 7E - LESSON PRACTICE 8A

16.

17.
18.

19.

20.

(80)x(10) = (800)

75%12 =900
7,6 _13
42 742 42
28:7=4

4x4 =16 games
8+10+8+10=36

1
<L of36=
4036 9vyd

8 .6

1.3
16 1 278

Systematic Review 7F

2.

12.

13.
14.

15.

16.

17.
18.

60 _ 60
120 ~ 120
10 _ 21

35 <35
3_4

6 "6

10, 3 _ 13
15 715 " 15
16_6 _10
24 24 24
45 6 _ 51
54 ' 54 54

3_6_9 _1

_12
4 8 12 16
10+5=2; 2x3=6
12+4=3; 3x1=3
24+6=4; 4x4=16
) 1
]3—3=4€

3
39:+4=92
4

4
58+9=6—
9

(60) x (50) = (3,000)
64x51=3,264
(50)x(20) = (1,000)
45%19 =855
(80)x (40) = (3,200)
82x37=3,034
8+9+10=27ft

126 SOLUTIONS

of the cars

19.

20.

30+6=5

5x5=25 questions for Kiley
30+5=6

6 x 4 = 24 questions for Casey
25> 24; yes

20 24

5 3
32 °32°°%8 2

Lesson Practice 8A

1.
2.

10.

done
6

_ 11

5
30 130 30
a1,1 22,30 _52

30 2 60 60 60
3,8 _ 11

24 24 " 24
11,1 _ 66 _ 24 _ 90

24 76 " 144 T144 144
2

6 .20 _ 26
24 24 24
26, 1

24 '3 =%+%=%21%
Note: at this point the final step is
optional when working with fractions
larger than one.

done

done

3x6x10 + 1x7x10 + 3x7x6
7x6x10 6x7x10 10x7x6
180 ., 70 126 _ 376

420 420 420 420

4x2 3 Ix5 _

+

5x2 10  2x5

8 .3 .5 _16 _,6

10 770 770 ~ 10 - 0

5,7 ,.4_16 _

8+8+8 3 2 ft

5,8 _13

40 40 40

13,1 _ 52 40 _ 92
0 4 160 160 160
13,10 _ 23

or4—0+4—0_ 20 of a tank

The student may begin to recognize shortcuts that
yield fractions that look different than the answers
given. As long as the answer is equivalent to the
given answer, it is correct. For example, 2/5 is the
same as 4/10.

EPSILON



APPLICATION & ENRICHMENT SOLUTIONS

0000
0000
HEEEEEEE

1/4=2/8

done

done

3x(2)=6
Answers will vary
5x(6) =30
Answers will vary
3)x()=18
Answers will vary

SOV NOW A

— —

Application and Enrichment 7G
Answer should be "READ FOR MEANING"

Addition
Addition
Subtraction
Addition
Subtraction
Subtraction
Addition
Subtraction
Addition
Addition

CORINIIUHAWN=

—

Application & Enrichment 8G

Note: Depending on the method the
student uses to add the fractions, the
final answer may differ. As long as the
numerator and denominator are the
same in the final answer (e.g., 4/4, 8/8,
64/64), the answer is correct.

194 SOLUTIONS

1. 1/4+1/4+1/8+1/8+1/4=
1/8+1/8+1/4+1/4+1/4=
2/8 +3/4 =
8/32 + 24/32 =
32/32 =1

2. 1/4+1/8+1/8+1/2=
1/8+1/8+1/4+1/2 =
2/8+1/4+1/2=
8/32+8/32+1/2 =
16/32 +1/2 =
32/64 + 32/64 =
64/64 =1

3. 1/4+1/2+1/8+1/8=
1/8+1/8+1/4+1/2=
2/8+1/4+1/2 =
2/8+2/8+4/8 =
8/8 =1

Note that after rearranging the fractions,
problem 3 was the same as problem

2. We used a different method to solve
in problem 3. Since both methods
produced answers equivalent to 1, both
methods are correct and may be used
with either problem.

Application & Enrichment 9G
1. What the recipe calls for:

!

What Mary needs:

l

1/3x1/3=1/9 of a cup

2. 2x1/3=2/3ofacup

3. Juncoes divided into 4 groups of
3 each. 3 groups = 9 juncoes.
3/4x 12 =9 juncos

EPSILON



12. (30)x(30) =(900)
26x33=2858
13. (80)x(80)=(6,400)
75x83=6,225
14. (60)x(20)=(1,200)
61x17=1,037
15. 16x12=192 books
1. 1_5 . 2 _ 7 i
16. 2+5 10+1O 10 of his elephants
4,3 _24 27 _ 51
17. 9+6 =t2 V%54 54 of the apples
3 _1_24 4 _20 i
18. 28 32 32 32 of a pizza
19. 500
20. %x60 = 42 minutes
Lesson Test7
7 _12
1 28 <728
6 _ 8
2 76 <76
36 _ 10
3 4574y
18 _ 22
4 33<33
35 _ 54
> 6363
24 _ 24
6. 32 32
2 9 ,32_41
72772772
10 _ 3 _ 7
8. 15 15 15
24 5 _29
> 30303
2_4_6_38
10. 5 10 15 20
.o_g
11. 1972_92
3
. 1-6=8=
12. 51+6 86
13. 39+5=7%
14. (40)x(20) =(800)
39x24=936
15. (70)x(20) =(1,400)
72x15=1,080
EPSILON

LESSON TEST 6 - LESSON TEST 8

16. (70)x(40)=(2,800)
68x43=2,924
17. %of16=10mapletrees
10 _15
18. =0 <350 Douglas ate more
19. % of 20 = 4 chocolates (Christa)
% of 20 = 6 chocolates (Douglas)
4 < 6; yes
8 2 _6
20. 10770 =10 inch more
Lesson Test 8
1. 72,6 _13
14 1 14
13 1 _39 14 _53 _,11
143" T T T w
16 ., 6 _ 22
24 24 24
22 2 _66_ 48 _114 _, 42
24 3 72 72 72 72
6 3. 4_13 _,5
3 §t8Ts 8 '3
4 18 .4 _ 22
T 24 24 24
22 1 _110_ 24 134 _, 14
24 5 120 120 120 120
4 8 _12
> 76776 " 16
12 2 _60 32 _92 _ 12
1675~ 80 T80 80 80
3. 4.,5_12 _
6. 6+6+6 6 2
16 _ 16
7. 32 32
24 21
8 55”736
8 _15
% 2020
3_6 _9 _12
10. 9 18 27 36
1. 2_4_6_38
’ 3 6 9 12
12. 298+3=99%
13. 156-7=222
7

SOLUTIONS 205



LESSON TEST 8 - LESSON TEST 9

14. 465+4:1]67
2 4 1 7 .
15, 244,1_7
5 8 + 8 + 3-8 of his plants
8 7 _ 1 e L -
16. 3 8" alive; 3 of 32 = 4 plants
17. 4x65=260 tomatoes
18. 217+5=$43%
19. 60
20. 800
Unit Test I
1. 12+3=4;4%x2=8
2. 10+5=2;2%x3=6
3. 24+4=6;6x3=18
4, 15+3=5;5x1=5
5. 25+5=5;5%x4=20
6. 14+7=2;2x5=10
2 2_4_6 _ 8
6 12 18 24
g = _10_15_20
) 8 16 24 32
1.1._2
. 3+3 =3
6 12 _18
100 4t 22~
1. 6 .25 _31 _ 1
30 30 30 30
(final step optional)
10 3 _ 7
12. 15 15 15
7 _3 _ 4
13. 10 10 10
32 21 _ 11
14. 56 56 5
21 _ 25
15. 35 < 35
24 _ 24
16. 48 ~ 48
16 12
17. —
24 24
30, 8 _38
18- 30 *80 ~ 80
38,2 _190 , 160 _ 350
80 5 400 400 400

1

206 SOLUTIONS

6.7 4_17 51
19. 8 + 8 + 3 3 2 3
(final step optional)
20. 16+17+28=61 ft
21. 46+23+46+23=138vyd
22. 52+52+52+52=208in
23. 90
24. 50
25. 600
26. 500
27. 358+5=71%
28. 541+8=67%
29. 189+6=31%
30. 67x18=1,206
31. 34x26=884
32. 224x22=4,928
2. 1_6 5 _11
33. 5+3_]5+]5 i of her money
15 12 5 2
34. 18>18506>3
Drumore received more snow.
15 12 _ 3 o o
18 78 "8 ft difference
35. 10+11+10+11=42 ft
% of 42 = 6 ft of shelves
Lesson Test 9
1 1T_ 1
g of3=13
3,2_6
T
2 1 _ 2
SO AT
2 s3_6
4 5o o=33
3,1_3
> TX% 730
2. 1_2
6 4x3773
2 12 11 _ 23
44 " 44 44
24 5 _19
30 30 30

EPSILON
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