Chapter 2 Ratios, Rates, and Proportional Reasoning

Section 2.1 Two-Term and Three-Term Ratios
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Question 5

a) $2 compared to $8 can be written as 2 : 8 or 2 to 8.

b) The width of this books is 21 cm and the length is 26 cm, so the ratio is 21 : 26 or 21 to 26.

c) If 14 of the 30 students are girls, then 30 – 14 = 16 students are boys. The ratio of boys to girls to total students is 16 : 14 : 30 or 16 to 14 to 30.

d) Answers may vary. Example: If your age is 13 years, then the ratio of your age to a 28-year-old person is 13 : 28 or 13 to 28.
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a) Write the ratio as a fraction: 
[image: image241.png]


. Divide the numerator and denominator by 2. The resulting equivalent fraction is 
[image: image2.wmf]4

1

 or 1 : 4 or 1 to 4.

b) Write the ratio as a fraction: 
[image: image3.wmf]26

21

. The numerator and denominator do no have any common factors, so the ratio 21 : 26 is in lowest terms.

c) The numbers 16, 14, and 30 can all be divided by 2. The resulting ratio is 8 : 7 : 15 or 8 to 7 to 15.

d) Answers may vary. Example: If the ratio is 13 : 28, the numbers 13 and 28 do not have any common factors. The ratio 13 : 28 is in lowest terms.
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a) $4 out of $10 can be written as 
[image: image4.wmf]10

4

.

b) If the team won three games and lost six games, a total of 3 + 6 = 9 games were played. The ratio of games won to games played is 
[image: image5.wmf]9

3

.

c) If the bag contains 12 red and 3 blue beads, there are a total of 12 + 3 = 15 beads. The ratio of blue beads to total beads is 
[image: image6.wmf]15

3

.

d) If the pond contains 27 guppies and 33 goldfish, there are a total of 27 + 33 = 60 fish. The ratio of guppies to total fish is 
[image: image7.wmf]60

27

.

Section 2.1
Page 52
Question 8

a) Multiply the numerator and denominator by 4; the missing number is 4.

b) Multiply the numerator and denominator by 3; the missing number is 15.

c) Multiply the numerator and denominator by 3; the missing number is 6.

d) Divide the numerator and denominator by 3; the missing number is 1.

e) Divide the numerator and denominator by 7; the missing number is 7.

f) Divide the numerator and denominator by 3; the missing number is 5.
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Question 9

[image: image1.wmf]8
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a) Hockey’s win–loss ratio is 9 : 6, which is equivalent to 9 ÷ 6 = 1.5. Baseball’s win–loss ratio is 12 : 8, which is equivalent to 12 ÷ 8 = 1.5. Hockey and baseball have equivalent win–loss ratios. 
b) The total games played for hockey is 9 wins + 6 losses = 15 total games played. The ratio of wins to total games played is 9 : 15 = 
[image: image8.wmf]15

9

 = 0.6 = 60%.
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[image: image213.png]


a)
b) There are six red, four green, and one yellow car, for a total of 6 + 4 + 1 = 11. The total number of cars is 20, so 20 – 11 = 9 cars. Therefore, nine cars are not red, green, or yellow.

c) The ratio of yellow to green to red cars is 1 : 4 : 6.

d) The ratio of red to total cars is 6 : 20 = 
[image: image9.wmf]10

3

 = 30%.
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a) There is one blue tile and five white tiles, so the ratio 1 to 5 represents blue to white tiles. 
b) There is one blue tile, six red tiles, and five white tiles, so the ratio 1: 6 : 5 represents blue to red to white tiles.

c) There are 6 red tiles and 12 tiles in all, so the ratio 
[image: image10.wmf]2

1

 represents 
[image: image11.wmf]12

6

 in lowest terms, or red tiles to all tiles.

d) There are six red tiles and five white tiles, which is 5 + 6 = 11 tiles. Since there are 12 tiles in all, the ratio 
[image: image12.wmf]12

11

 represents red and white tiles to all tiles.
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Question 12

a) The number of boys in the class is 32 – 24 = 8. The ratio of boys to total students is
8 : 32 = 
[image: image13.wmf]32

8

 = 25%.


b) There are 24 girls and 8 boys, so the ratio of girls to boys is 24 : 8 or 3 : 1.
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a) To determine the number of games lost, first find the number of games won by setting up the equivalent fractions 
[image: image14.wmf]7

4

 = 
[image: image15.wmf]28

n

. Multiplying the numerator and denominator by 4, the missing number is 16. To find the number of games lost, subtract the number of games won from the total games played: 28 – 16 = 12 games lost.

b) The teams win–loss ratio is 4 : 3. The team lost 12 games. If they played 28 games, they won 28 – 12 or 16 games. The ratio 16 : 12 is equivalent to 4 : 3.


c) Set up the equivalent fractions 
[image: image16.wmf]7

4

 = 
[image: image17.wmf]n

20

. Multiplying the numerator and denominator by 5, the missing number is 35, which is the total games played. Find the number of losses by subtracting the number of games won from the total games played: 35 – 20 = 15 losses.
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 a) 
b) Set up the equivalent fractions 
[image: image18.wmf]8

3

 = 
[image: image19.wmf]96

n

. Multiply the numerator and denominator by 12. The missing number is 36. The number of adults who are less than 150 cm tall is 36.

c) The total number of adults is 96 minus 36 adults who are less than 150 cm tall: 
96 – 36 = 60 adults who are 150 cm or taller.
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Question 15

a) The ratio of Romano to mozzarella to cottage cheese is 100 : 300 : 250. Divide each of the numbers by 50. The resulting ratio, 2 : 6 : 5, is an equivalent ratio in lowest terms.

b) Set up the equivalent ratios 2 : 6 : 5 = R : 900 : C, where R represents the amount of Romano cheese and C represents the amount of cottage cheese. Multiply each term by 150; this results in the ratio 300 : 900 : 750. The amount of Romano cheese needed is 
300 g and the amount of cottage cheese needed is 750 g.
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a) The length of A'B' is 1.4 cm and the length of AB is 2.8 cm. The ratio of A'B' to AB is 1.4 : 2.8. Dividing both numbers by 1.4 results in the ratio 1 : 2.

b) The length of A'C' is 1.4 cm and the length of AC is 2.8 cm. The ratio of A'C' to AC is 1.4 : 2.8. Dividing both numbers by 1.4 results in the ratio 1 : 2.

The ratio 1 : 2 is equivalent to 50%, meaning that each length is half of what it originally was.

Section 2.1
Page 53
Question 17

a) The number of passengers who got off the bus is 16, and the original number on the bus is 48, so the ratio is 16 : 48. Dividing both numbers by 16 results in the ratio 1 : 3.

b) The number of passengers who got on the bus is 12, and the new total on the bus is 48 – 16 + 12 = 44, so the ratio is 12 : 44. Dividing both numbers by 4 results in the ratio
3 : 11 = 
[image: image20.wmf]11

3

 = 
[image: image21.wmf]0.27

 = 27.
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%.

Section 2.1
Page 53
Question 18
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a) Set up the equivalent fractions 
[image: image23.wmf]2

1

 = 
[image: image24.wmf]L

12

, where L represents the length of the flag in cm. Multiply the numerator and denominator by 12. The length (L) is equal to 24 cm. 
b) Set up the equivalent fractions 
[image: image25.wmf]2

1

 = 
[image: image26.wmf]3

W

, where W represents the width of the flag in m. Multiply the numerator and denominator by 1.5. The width (W) is 1.5 m.
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a) The length of the Churchill River is 1608 km and the length of the Mackenzie River is 
1800 km. The ratio of their lengths is 
[image: image27.wmf]1800

1608

. Divide the numerator and denominator by 24, which results in 
[image: image28.wmf]75

67

.

b) The length of the North Saskatchewan River is 1392 km and the length of the Fraser River is 1368. The ratio of their lengths is 1392 to 1368 = 1.02. 

c) To round 0.562 189 054 7 to the nearest hundredth, determine if the digit following the digit in the hundredths’ place is 5 or larger. Since the digit following the hundredth’s digit is 2, round this number to 0.56. Answers may vary. Example: The Churchill River is almost twice as long as the Thelon River.
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To determine the number of kg of nitrogen, find 15% of 30: 30 × 0.15 = 4.5 kg of nitrogen. 
To determine the number of kg of phosphorus, find 20% of 30: 30 × 0.2 = 6 kg of phosphorus. 
To determine the number of kg of potassium, find 10% of 30: 30 × 0.1 = 3 kg of potassium. 
The total mass of nitrogen, phosphorus, and potassium is 4.5 + 6 + 3 = 13.5 kg.
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a) To determine which rectangles have a length to width ratio of 1.62, divide the length by the width: 
38.9 ÷ 24 = 1.62, so this is a golden rectangle;

120.5 ÷ 52 = 2.32, so this is not a golden rectangle;

565 ÷ 348 = 1.62, so this is a golden rectangle.

b) To find the length of a golden rectangle given the width, multiply the width by 1.62: 6.4 × 1.62 = 10.4 m.
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a) The rise of the ramp is 3 units and the run is 
12 units. The rise over the run is 3 : 12 or 1 : 4 in lowest terms.

b) The slope ratio of 1 : 4 is expressed as 
[image: image29.wmf]4

1

 as a fraction, 0.25 as a decimal, and 25% as a percent.

c) When the rise is increased, the slope will increase. For example, if you increase the rise to 6, the slope is now 6 : 12 or 0.5. When the rise is decreased, the slope will decrease. For example, if you decrease the rise to 2, the slope is now 2 : 12 or 0.1
[image: image30.wmf]6

. When the run is increased, the slope will decrease. For example, if you increase the run to 15, the slope is now 3 : 15 or 0.2. When the run is decreased, the slope will increase. For example, if you decrease the run to 9, the slope is now 3 : 9 or 0.
[image: image31.wmf]3

.
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Question 4

a) 
[image: image32.wmf]110 km

2 h

 = 55 km/h

b) 
[image: image33.wmf]800 km

55 h

 = 64 km/h
c) 
[image: image34.wmf]45 daffodils

30 min

 = 1.5 daffodils/min or 
[image: image35.wmf]45 daffodils

0.5 h

 = 90 daffodils/h
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Question 5

a) 
[image: image36.wmf]8 t

2 days

 = 4 t/day

b) 
[image: image37.wmf]193 km

10 h

 = 19.3 km/h

c) 
[image: image38.wmf]15 bellows

2.5 h

 = 6 bellows/h
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Gina: 
[image: image39.wmf]$78

6 h

 = $13/h

Asad: 
[image: image40.wmf]$192.50

14 h

 = $13.75/h.
Asad has the greater hourly rate of pay.
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a) Pkg 1: 
[image: image41.wmf]$2.19

3

 = $0.73/100g;

Pkg 2: 
[image: image42.wmf]$3.09

5

 = $0.62/100g;

Pkg 3: 
[image: image43.wmf]$4.83

7

 = $0.69/100g

b) Package 2 is the best buy because the cost per 100 g is the least. This choice assumes that the quality of mixed nuts is the same in all packages.
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a) Small size: 
[image: image44.wmf]$0.59

250 mL

 = $0.002 36/mL
Medium size: 
[image: image45.wmf]$1.09

500 mL

= $0.002 18/mL
Large size: To compare unit prices, the numbers must be in the same units. Since 1 L = 1000 mL, 
[image: image46.wmf]$1.99

1000 mL

 = $0.001 99/mL.

b) The unit price per 100 mL for the 1-L carton is 
[image: image47.wmf]$1.99

10 

 = $0.199/100 mL.

c) The large carton is the best buy because its unit rate is the least amount.
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a) Answers may vary. Example: The large container is four times the size of the small container; 4 × 250 mL = 1000 mL. Round the price of the small container to $2.80, then multiply by four; $2.80 × 4 = $11.20. The large container costs $9.59 for the same amount, so the large container is the better buy. 
b) Small size: 
[image: image48.wmf]$2.79

250 mL

 = $0.011 16/mL; large size: 
[image: image49.wmf]$9.59

1000 mL

= $0.009 59/mL

Therefore, the large size is the better buy because its unit price is smaller.
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Question 10

Trevor: 
[image: image50.wmf]84 km

3 h

 = 28 km/h; Jillian: 
[image: image51.wmf]70 km

2.5 h

 = 28 km/h.

They both rode at the same rate, therefore neither is the fastest cyclist.
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a) 
[image: image52.wmf]$9.96

12 bars

 = $0.83/bar
b) Answers may vary. Example: The answer to part a) is a rate because it is a comparison of two quantities in different units. A ratio is a comparison of quantities in the same units.
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Saskatchewan Glacier: 
[image: image53.wmf]1500 m

75 years

 = 20 m/year.

Peyto Glacier: from 1993 to 1923 is a period of 1993 – 1923 = 70 years, so 

[image: image54.wmf]1320 m

70 years

 = 18.86 m/year.

The Saskatchewan Glacier has the greater annual rate of melting.

Section 2.2

Page 61
Question 13
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a) Sarah’s vehicle: 
[image: image55.wmf]60 L

840 km

= 0.0714 L/km

b) Answers may vary. Example: Multiply the answer by 100 to express it in L/100 km. The fuel consumption rate would be 7.14 L/100 km.

c) Joe’s vehicle: 
[image: image56.wmf]28 L

400 km

 = 0.07 L/km or 7 L/100 km

Martin’s vehicle: 
[image: image57.wmf]20 L

245 km

 = 0.081 63 L/km or 8.163 L/100 km

Joe’s vehicle has the lowest fuel consumption.
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a) To find the value of $600 Canadian in euros, multiply $600 by 0.6940: $600 × 0.6940 = 416.4 euros


b) To find the value of $375 Canadian in U.S. dollars, multiply $375 by 0.8857: $375 × 0.8857 = 332.14 U.S. dollars.

c) To find the value of $450 Canadian in Australian dollars, multiply $450 by 1.1527: $450 × 1.1527 = 518.72 Australian dollars.
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[image: image225.png]



a) To change minutes into seconds, multiply the number of minutes by 60.
1000 m race: 1:13.11 = 60 + 13.11 = 73.11 s

1500 m race: 1:51.79 = 60 + 51.79 = 111.79 s

3000 m race: 3:53.34 = 3 × 60 + 53.34 
                                   = 180 + 53.34 = 233.34 s

b) Divide 1500 m by her time in seconds (111.79 s): 
[image: image58.wmf]1500 m

111.79 s

 = 13.4 m/s.


c) To find her speed per second, divide 3000 m by her time in seconds (233.34 s):


[image: image59.wmf]3000 m

233.34 s

 = 12.857 m/s. 
To find the distance covered in 10 seconds, multiply this answer by 10:

12.857 × 10 = 128.57 m.
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a) To determine the unit rate per one hour, convert the time in minutes to hours. To change minutes into hours, divide by 60.
Change Daniel’s time into hours: 
[image: image60.wmf]40

60

 = 0.
[image: image61.wmf]6

h; 1 lawn per 0.
[image: image62.wmf]6

 h = 
[image: image63.wmf]1

0.6 

 = 1.50 lawns/h. Change Grace’s time into hours: 
[image: image64.wmf]45

60

 = 0.75 h; 1 lawn per 0.75 h = 
[image: image65.wmf]1

0.75

 = 1.33 lawns/h.
b) To find the difference between Daniel’s and Grace’s mowing rates, subtract Grace’s time from Daniel’s time: 1.5 – 1.33 = 0.17 lawn /h.
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To find the rotation rate, first find the circumference of each planet. 
To find the circumference, multiply the radius by 2
[image: image66.wmf]p

.
Venus: 6051 × 2 × 3.14 = 38 000 km

Earth: 6378 × 2 × 3.14 = 40 054 km

Saturn: 60 268 × 2 × 3.14 = 378 483 km

Take the circumference of each planet and divide it by the length of the day in hours.

Venus: 
[image: image67.wmf]38000 km

2808 h

 = 13.5 km/h; Earth: 
[image: image68.wmf]40054 km

24 h

= 1668.9 km/h;
Saturn: 
[image: image69.wmf]378483 km

10233 h

 = 37 km/h

[image: image227.png]European

Canadian U.S. | Austral Union
885 0.6940
1.00 dollar | ojiqrs euros





Section 2.2

Page 62
Question 18

a) To determine the conversion rate, divide the amount in U.S. dollars by the amount in Canadian dollars: 
[image: image70.wmf]441.15

500

 = 0.8823. It represents that one Canadian dollar is equivalent to 0.8823 U.S. dollars.

b) To find out how much Chad would receive, multiply $700 by the conversion rate: $700 × 0.8823 = $617.61 U.S.

c) To determine the conversion rate, divide the amount in Canadian dollars by the amount in U.S. dollars: 
[image: image71.wmf]492.25

441.15

 = 1.1158


d) To determine the conversion rate, divide the amount in U.S. dollars by the amount in Canadian dollars: 
[image: image72.wmf]441.15

492.25

 = 0.8962.
Multiply this rate by $700: $700 × 0.8962 = $627.34 U.S.
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To convert 60 km/h to m/s, convert 60 km to m by multiplying the number of km by 1000: 60 × 1000 = 60 000 m. Then convert one hour to seconds by multiplying one by 3600, because there are 60 min in one h and 60 s in one min: 60 × 60 = 3600 s. Divide the number of m by the number of s: 
[image: image73.wmf]60 000 m

3600 s

 = 16.67m/s.

2.3 Proportional Reasoning
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Question 4

a) 
[image: image74.wmf]99¢

3 rolls

 = 33¢/roll

b) 
[image: image75.wmf]14 kg

7 objects

= 2 kg/object
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a) 
[image: image76.wmf]94¢

2 pens

 = 47¢/pen

b) 
[image: image77.wmf]24 cm

4 blocks

 = 6 cm/block
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Change $35 for 5 h to a unit rate by dividing $35 by 5 h: 
[image: image78.wmf]$35

5 h

 = $7/h. Delia gets paid $7 per hour for babysitting. Multiply the unit rate by 3: $7 × 3 = $21.00. Delia gets paid $21 for babysitting for three hours.
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Set up the proportion 
[image: image79.wmf]$35

5 h

= 
[image: image80.wmf]3 h

N

, where N represents the amount earned for three hours of babysitting.
Solve the proportion by dividing the numerator by 1.
[image: image81.wmf]6

 (5 ÷ 3): $35 ÷ 1.
[image: image82.wmf]6

 = $21.
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a) Multiply the numerator of the fraction by 5: 2 × 5 = 10.

b) Divide the numerator of the fraction by 7: 14 ÷ 7 = 2.

c) Divide the denominator of the fraction by 5: 45 ÷ 5 = 9.

d) Divide the denominator of the fraction by 4: 36 ÷ 4 = 9.
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a) Multiply the numerator of the fraction by 2: 60 km × 2 = 120 km.

b) Multiply the denominator of the fraction by 5: 4 cans × 5 = 20 cans.

c) Divide the numerator of the fraction by 2: 178 beats ÷ 2 = 89 beats.

d) Multiply the denominator of the fraction by 4: $16 × 4 = $64.

Section 2.3

Page 67
Question 10

a) 
[image: image83.wmf]10 beans

17 g

 = 
[image: image84.wmf]30 beans

51 g


b) 
[image: image85.wmf]13 boys

15 girls

 = 
[image: image86.wmf]65 boys

75 girls



[image: image87.wmf]
c) 
[image: image88.wmf]1 cm

25 km

 = 
[image: image89.wmf]6.4 cm

160 km
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Set up a proportion to solve the problem: 
[image: image90.wmf]18 small gear turns

4 large gear turns

 = 
[image: image91.wmf]54 turns

x

, where x represents the number of turns made by the large gear.
Multiply the denominator of the fraction by 3: 4 turns × 3 = 12 turns. The large gear will turn 12 times if the small gear turns 54 times.
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a) 
[image: image92.wmf]175 mL

50 mL

 = 
[image: image93.wmf]300 mL

 mL

x

, where x represents the amount of vinegar.

b) 
[image: image94.wmf]3 home runs

17 strikeouts

= 
[image: image95.wmf] home runs

187 strikeouts

x

, where x represents the number of home runs.
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Set up the proportion 
[image: image96.wmf]2 quarters

10 nickels

 = 
[image: image97.wmf]5 quarters

x

, where x represents the number of nickels. Multiply the denominator of the fraction by 2.5: 10 nickels × 2.5 = 25 nickels.

Section 2.3

Page 68
Question 14

Determine the answer as a unit rate: Take the rate 
[image: image98.wmf]30 cm

6 h

 and change it to a unit rate by dividing 30 cm by 6 h: 30 cm ÷ 6 h = 5 cm/h. Divide 45 cm by 5 cm: 45 ÷ 5 = 9. It will take 9 hours for 45 cm of snow to fall.

Determine the answer as a proportion: Set up the proportion 
[image: image99.wmf]30 cm

6 h

 = 
[image: image100.wmf]45 cm

x

, where x represents the number of hours. Multiply the denominator by 1.5: 6 h × 1.5 = 9 h. It will take 9 hours for 45 cm of snow to fall.
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Answers may vary. Example: 
[image: image101.wmf]1 figure

2 squares

 = 
[image: image102.wmf]7 figures

 squares

x

, where x represents the number of squares.
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Find the area of each lawn. The area of the first lawn is 20 m × 15 m = 300 m2. The area of the second lawn is 40 m × 30 m = 1200 m2. The gardener takes a half hour to mow the first lawn, so he charges $25/h ÷ 2 = $12.50.

Set up the proportion 
[image: image103.wmf]2

300 m

$12.50

 = 
[image: image104.wmf]2

1200 m

x

, where x represents the cost in dollars. Multiply the denominator of the fraction by 4: $12.50 × 4 = $50. The gardener should receive $50 to mow and weed a lawn that measures 40 m by 30 m.
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a) Find the unit rate by dividing $17.60 by 2 kg: $17.60 ÷ 2 kg = $8.80/kg. Multiply $8.80 by 6: $8.80 × 6 = $52.80.
b) Change 2 kg into grams by multiplying by 1000: 2 × 1000 = 2000 g.
Set up the proportion 
[image: image105.wmf]$17.60

2000 g

 = 
[image: image106.wmf]1600 g

x

, where x represents the cost in dollars. Divide the numerator of the fraction by 1.25: $17.60 ÷ 1.25 = $14.08. The cost of 1600 g of pickerel is $14.08.
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a) To determine the unit rate, divide $7.50 by 3: $7.50 ÷ 3 = $2.50/ride.

b) Determine the answer using unit rate: $2.50 × 18 = $45.00. The cost of 18 rides is $45. Determine the answer using a proportion: 
[image: image107.wmf]$7.50

3 rides

 = 
[image: image108.wmf]18 rides

x

, where x represents the cost in dollars. Multiply the numerator of the fraction by 6: $7.50 × 6 = $45.00. The cost of 18 rides is $45.
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a) Use the first two fractions in the proportion, 
[image: image109.wmf]3

x

 = 
[image: image110.wmf]24

18

. Divide the denominator by 6:

24 ÷ 6 = 4. The first missing number is 4.
Use the last two fractions in the proportion, 
[image: image111.wmf]24

18

 = 
[image: image112.wmf]12

x

. Divide the numerator by 2: 
18 ÷ 2 = 9. The second missing number is 9.

b) Use the first two fractions in the proportion, 
[image: image113.wmf]48 km

$16

 = 
[image: image114.wmf]144 km

x

. Multiply the denominator by 3: $16 × 3 = $48. The first missing value is $48.
Use the last two fractions in the proportion, 
[image: image115.wmf]144 km

$48

 = 
[image: image116.wmf]$64

x

. Multiply the numerator by 
[image: image117.wmf]1.3

: 144 km × 
[image: image118.wmf]1.3

 = 192 km. The second missing value is 192 km.
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Question 20

Set up the proportion 3 : 4 : 2 = 225 g : W : R or 
[image: image119.wmf]3

225 g

 = 
[image: image120.wmf]W

4

 = 
[image: image121.wmf]R

2

, where W represents the amount of wheat in grams and R represents the amount of rice in grams.
Use the first and last fractions in the proportion, 
[image: image122.wmf]3

225 g

 = 
[image: image123.wmf]R

2

. Divide the denominator by 1.5: 225g ÷ 1.5 = 150 g. The cereal contains 150 g of rice.
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Question 21

Cutting a log into three pieces would require two cuts. Cutting a log into six pieces would require five cuts. Set up the proportion 
[image: image124.wmf]2 cuts

7min

= 
[image: image125.wmf]5 cuts

x

, where x is the time in minutes. Multiply the denominator by 2.5: 7 min × 2.5 = 17.5 minutes. It would take David 
17.5 minutes to cut the log into six pieces.
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Question 22
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a) Set up the proportion 
[image: image126.wmf]15 m

9 m

 = 
[image: image127.wmf]1.08 m

H

, where H is the height in m. Divide the numerator of the fraction by 
[image: image128.wmf]8.3

: 
15 m ÷ 
[image: image129.wmf]8.3

 = 1.8 m. The height of the student is 1.8 m.

b) Set up the proportion 
[image: image130.wmf]50 m

16 m

 = 
[image: image131.wmf]1.5 m

L

, where L is the length of the shadow in m. Divide the denominator of the fraction by 
[image: image132.wmf]33.3

: 16 m ÷ 
[image: image133.wmf]33.3

 = 0.48 m. The length of the shadow is 0.48 m or 48 cm.
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Question 23

Set up the proportion 
[image: image134.wmf]42.5 cm

0.3 kg

 = 
[image: image135.wmf]46.25 cm

x

, where x represents the amount in kg. Multiply the denominator of the fraction by 1.09: 0.3 kg × 1.09 = 0.33 kg. The horse ate 0.33 kg of food per day.

Section 2.3

Page 69
Question 24

a) Answers may vary. Example: The numerators consist of whole numbers in consecutive order; the denominators consist of even whole numbers in consecutive order. The next fraction in the set would be 
[image: image136.wmf]8

4

.

b) Answers may vary. Example: The numerators are multiples of 5 and the denominators are multiples of 6. The next fraction in the set would be 
[image: image137.wmf]24

20

.

c) Answers may vary. Example: Choose the fractions 
[image: image138.wmf]6

5

 and 
[image: image139.wmf]12

10

. Multiply 5 by 12: 
5 × 12 = 60. Multiply 6 by 10: 6 × 10 = 60. Both products are the same.
Choose the fractions 
[image: image140.wmf]6

5

 and 
[image: image141.wmf]18

15

. Multiply 5 by 18: 5 × 18 = 90. Multiply 6 by 15: 
6 × 15 = 90. Both products are the same.

d) Answers may vary. Example: The cross-products of any pair of equivalent fractions will be the same. Example: In the equivalent pair 
[image: image142.wmf]8

7

=
[image: image143.wmf]16

14

, the cross-products are both 112.
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Question 25

a) A frog rests for eight hours a day, so it eats for 24 – 8 = 16 hours a day. To find the number of insects eaten per day, multiply 16 h by 6 insects: 16 × 6 = 96 insects/day.
A dragonfly rests for 13 hours a day, so it eats for 24 – 13 = 11 hours a day. To find the number of insects eaten per day, multiply 11 h by 9 insects: 11 × 9 = 99 insects/day.
The dragonfly eats three more insects per day.

b) A dragonfly would eat 99 insects × 7 days = 693 insects/week.

c) There are 31 days in August. The frog would eat 96 insects × 31 days = 2976 insects in August.
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Question 26

[image: image231.png]‘shadow shadow




a) The circumference of the small circle is 2 × ( × 1 = 2 × 3.14 × 1 = 6.28 cm.
The circumference of the large circle is 2 × ( × 2 = 2 × 3.14 × 2 = 12.46 cm.
The ratio of their circumferences is 6.28 to 12.46. Dividing both terms by 6.28, the ratio in lowest terms is 1 to 2.

b) The area of the small circle is ( × 12 = 3.14 × 1 = 3.14 cm2.
The area of the large circle is ( × 22 = 3.14 × 4 = 12.56 cm2.
The ratio of their areas is 3.14 to 12.56. Dividing both terms by 3.14, the ratio in lowest terms is 1 to 4.
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Question 27

If a : b = 4 : 5, then a could be equal to 4 and b could be equal to 5. To find 5a, multiply 5 by 4: 5 × 4 = 20. To find 7b, multiply 5 by 7: 5 × 7 = 35.
The ratio 5a : 7b = 20 : 35. Dividing both terms by 5, the ratio in lowest terms is 4 to 7.
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Question 28

Set up the proportion 
[image: image144.wmf]2.5 mL

3 kg

 = 
[image: image145.wmf]16.5 kg

x

, where x is the amount in mL. Multiply the numerator by 5.5: 2.5 mL × 5.5 = 13.75 mL. The dose for a child with a mass of 16.5 kg is 13.75 mL.
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Question 1

Answer: D
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 EMBED Equation.3  [image: image147.wmf]100

14

is a proportion.
Chapter 2 Review 
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Question 2

Answer: B


[image: image148.wmf]5

3

 is a ratio.
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Question 3

Answer: E
4 : 3 : 2 is a three-term ratio.
Chapter 2 Review 
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Question 4

Answer: A
$2.75 per tin is a unit price.
Chapter 2 Review 
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Question 5

Answer: G
27 km/h is a unit rate.
Chapter 2 Review
Page 70
 Question 6

[image: image232.png]G (-




a) The ratio of red squares to blue squares is 6 : 6. 
b) The ratio of blue squares to total squares is 6 : 12.

c) Dividing each term of the ratio 6 : 12 by 6 yields the equivalent ratio 1 : 2. Dividing each term of the ratio 6 : 12 by 2 yields the equivalent ratio 3 : 6.

d) There are 6 red squares out of a total of 12 squares. Divide 6 by 12: 
6 ÷ 12 = 0.5 = 50%.
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Question 7

[image: image233.png]


a) There are 6 two-digit numbers in the red hexagon. There are a total of 16 two-digit numbers. The ratio of two-digit numbers in the red hexagon compared to the total number of two-digit numbers is 6 : 16. 
b) Divide each term of the ratio 6 : 16 by 2. The fraction in lowest terms is 
[image: image149.wmf]3

8

.

c) There are 8 two-digit numbers containing a 2. There are 4 two-digit numbers in the red hexagon containing a 2. The ratio of two-digit numbers containing a 2 compared to the number of two-digit numbers in the red hexagon that contain 2 is 8 : 4.
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Question 8

a) The ratio of yellow to red to silver vehicles is 1 : 2 : 5.


b) There are 5 + 4 + 2 + 1 = 12 vehicles that are silver, blue, red, or yellow. There are 20 vehicles in all. Subtract 12 from 20: 20 – 12 = 8. There are 8 vehicles that are not silver, blue, red, or yellow.


c) There are 4 blue vehicles and 20 vehicles in total, so the ratio 4 to 20 could represent blue vehicles to total vehicles.

d) There are 5 silver vehicles. There are 8 vehicles that are not silver, blue, red, or yellow. The ratio 5 : 8 could represent the silver vehicles to the number of vehicles that are not silver, blue, red, or yellow.

e) There are 5 silver vehicles and 20 vehicles in total, so the ratio of silver to total vehicles is 
[image: image150.wmf]20

5

= 
[image: image151.wmf]1

4

 = 25%.
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Question 9

a) The team played 18 games and won 10 games, so it lost 18 – 10 = 8 games.

b) The team won 10 games and lost 8 games, so the win–loss ratio is 10 : 8.

Chapter 2 Review
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Question 10

[image: image234.png]



a) The length of A'B' is 24 mm. The length of AB is 6 mm. The ratio of the length of A'B' to the length of AB is 24 : 6. 
b) The length of A'C' is 48 mm. The length of AC is 12 mm. The ratio of the length of A'C' to the length of AC is 48 : 12.

c) To determine the multiplier, divide the length of the radius of the enlargement by the length of the radius of the original: 24 mm ÷ 6 mm = 4. The multiplier is 4.
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Question 11

a) Divide 300 steps by 6 min: 300 steps ÷ 6 min = 50 steps/min
b) Divide $3.60 by 4 L: $3.60 ÷ 4 L = $0.90/L
c) Divide 2184 km by 3.5 h: 2184 km ÷ 3.5 h = 624 km/h
d) Divide 450 kg by 9 years: 450 kg ÷ 9 years = 50 kg/year
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Question 12

[image: image235.png]original enlargement



a) Answers may vary. Example: The ratio of the cost of bananas in Winnipeg to the cost in Little Grand Rapids is 4.98 : 13.95. 
b) Answers may vary. Example: The cost of 3 kg of bananas in Winnipeg expressed as a rate is $4.98/3 kg.

c) The unit price of bananas in Winnipeg is $4.98 divided by 3 kg: $4.98 ÷ 3 kg = $1.66/kg. The unit price of bananas in Little Grand Rapids is $13.95 divided by 3 kg: $13.95 ÷ 3 kg = $4.65/kg. The difference in price/kg is $4.65 – $1.66 = $2.99/kg.

Chapter 2 Review
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Question 13
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a) Fridge: Multiply $12.11 by 100 to convert to cents: $12.11 × 100 = 1211¢. To determine the unit cost, divide 1211¢ by 240 h: 1211¢ ÷ 240 h = 5.0¢/h.

Computer and monitor: Multiply $4.26 by 100 to convert to cents: $4.26 × 100 = 426¢. To determine the unit cost, divide 426¢ by 120 h: 426¢ ÷ 120 h = 3.6¢/h.

Television: Multiply $3.46 by 100 to convert to cents: $3.46 × 100 = 346¢. To determine the unit cost, divide 346¢ by 180 h: 346¢ ÷ 180 h = 1.9¢/h.

Treadmill: Multiply $3.99 by 100 to convert to cents: $3.99 × 100 = 399¢. To determine the unit cost, divide 399¢ by 15 h: 399¢ ÷ 15 h = 26.6¢/h.
b) The television has the lowest rate of electricity consumption.
Chapter 2 Review
Page 71
Question 14

a) Shelley travelled 30 km/h for 2.5 h. To determine the distance she travelled, multiply 30 km/h by 2.5 h: 30 km/h × 2.5 h = 75 km.
Josh travelled 35 km/h for 1 hour and then travelled 25 km/h for 1.5 h. To determine the distance he travelled, multiply 35 km/h by 1 h, then add this amount to the product of 
25 km/h and 1.5 h: 35 km/h × 1 h + 25 km/h × 1.5 h = 35 + 37.5 = 72.5 km.
Shelley travelled farther.

b) The difference in the distance travelled is 75 km – 72.5 km = 2.5 km.
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Question 15

a) Divide the numerator of the fraction by 4: 64 kg ÷ 4 =16 kg.

b) Divide the numerator of the fraction by 8: $84 ÷ 8 = $10.50.

c) Multiply the denominator of the fraction by 9: 2 min × 9 = 18 min.
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Question 16

a) Set up the proportion 
[image: image152.wmf]3 bars

$2.94

 = 
[image: image153.wmf]8 bars

x

, where x represents the cost in dollars. To solve, multiply the denominator of the fraction by
[image: image154.wmf]2.6

: $2.94 × 
[image: image155.wmf]2.6

 = $7.84.

b) Set up the proportion 
[image: image156.wmf]1 cm

150 km

 = 
[image: image157.wmf]800 km

x

, where x represents the length in cm. To solve, multiply the numerator by 
[image: image158.wmf]5.3

: 1 cm × 
[image: image159.wmf]5.3

 = 5.3 cm.
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a) Set up the proportion 
[image: image160.wmf]5 g

15 mm

 = 
[image: image161.wmf]28 g

x

 , where x represents the length stretched in cm. To solve, multiply the denominator by 5.6: 15 mm × 5.6 = 84 mm. Change 84 mm to cm by dividing by 10: 84 mm ÷ 10 = 8.40 cm.

b) Set up the proportion 
[image: image162.wmf]5 g

15 mm

 = 
[image: image163.wmf]32 mm

x

, where x represents the mass in grams. To solve, multiply the numerator by 
[image: image164.wmf]2.13

: 5 g × 
[image: image165.wmf]2.13

 = 10.7 g.

c) Convert 9.9 cm to mm by multiplying by 10: 9.9 cm × 10 = 99 mm.
Set up the proportion 
[image: image166.wmf]5 g

15 mm

 = 
[image: image167.wmf]99 mm

x

, where x represents the mass in grams. To solve, multiply the numerator by 6.6: 5 g × 6.6 = 33 g.
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Page 71
Question 18
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a)
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Set up the proportion 
[image: image168.wmf]20 m

12 m

 = 
[image: image169.wmf]3 m

H

, where H represents the height of the tree in metres. To solve, divide the numerator by 4: 20 m ÷ 4 = 5 m. The height of the tree is 5 m.
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b)
[image: image240.png]



Set up the proportion 
[image: image170.wmf]25 m

8 m

 = 
[image: image171.wmf]1.6 m

L

, where L represents the length of the shadow in metres. To solve, divide the denominator by 15.625: 8 m ÷ 15.625 = 0.512 m. To convert 0.512 m to cm, multiply by 100: 0.512 m × 100 = 51 cm.
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Question 1

Answer: B
Set up the proportion 
[image: image172.wmf]7

4

 = 
[image: image173.wmf]N

36

, where N represents the number of stamps. To solve, multiply the denominator of the fraction by 9: 7 × 9 = 63.
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Question 2

Answer: C
To find the unit rate, divide 27 toy cars by 9 min: 27 ÷ 9 = 3 toy cars/min.

Chapter 2 Practice Test 
Page 72
Question 3

Answer: D
There are 17 girls to 8 boys, so the total number of students in the choir could be 25. To find the percent of boys, divide 8 by 25: 8 ÷ 25 = 0.32 = 32%.

Chapter 2 Practice Test 
Page 72
Question 4

Answer: B
The ratio of the cost of the hat to the cost of a pair of jeans is 2 : 5. This ratio can be changed to an equivalent form by multiplying both terms by 2. The new equivalent form is 4 : 10. The ratio of the cost of the shirt to the cost of the hat to the cost of the jacket can be written as 5 : 4 : 10. The ratio of the cost of the shirt to the cost of the jeans is 5 : 10. This ratio can be written in an equivalent form by dividing both terms by 5. The new equivalent form is 1 : 2.

Chapter 2 Practice Test 
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Question 5

Set up the proportion 
[image: image174.wmf]600

$

500

$

 = 
[image: image175.wmf]X

300

$

, where X represents the amount of Australian dollars. To solve, divide the denominator by 
[image: image176.wmf]1.6

: $600 ÷ 
[image: image177.wmf]1.6

 = $360. For $300 Canadian, you would receive $360 Australian.
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Question 6

Set up the proportion 5 : 2 : 1 = 20 000 : W : R, or 
[image: image178.wmf]000

20

5

 = 
[image: image179.wmf]W

2

 = 
[image: image180.wmf]R

1

, where W represents the number of loaves of white bread and R represents the number of loaves of rye bread. To solve for the number of white loaves, divide the denominator by 2.5:
20 000 ÷ 2.5 = 8000. 
To solve for the number of rye loaves, divide the denominator by 5:

20 000 ÷ 5 = 4000.

The bakery should make 8000 loaves of white bread and 4000 loaves of rye bread.
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Question 7

Set up the proportion 
[image: image181.wmf]9 scarves

4 m

 = 
[image: image182.wmf]28 m

x

, where x represents the number of scarves. To solve, multiply the numerator by 7: 9 scarves × 7 = 63 scarves. Randi can make 63 scarves.
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Question 8

If tank A holds 20 L and is half full, it contains 20 L ÷ 2 = 10 L of maple syrup. Set up the proportion 
[image: image183.wmf]5

2

 = 
[image: image184.wmf]10 L

x

, where x represents the amount of maple syrup in tank B in litres. To solve, multiply the denominator by 5: 5 × 5 = 25 L. Tank B has 25 L of maple syrup.
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Question 9

a) To determine the fraction of the section labelled Other, add the fractions provided and subtract the sum from 1. 

[image: image185.wmf]4

1

 + [image: image186.wmf]2

1

 + [image: image187.wmf]8

1

 = [image: image188.wmf]8

2

 + 
[image: image189.wmf]8

4

 + 
[image: image190.wmf]8

1

 = 
[image: image191.wmf]8

7

.

1 – 
[image: image192.wmf]8

7

 = 
[image: image193.wmf]8

1

. 
Multiply 
[image: image194.wmf]8

1

 by 32: 
[image: image195.wmf]8

1

 × 32 = 4. Four students selected a pet other than a dog, cat, or rabbit.

b) To determine the number of students who selected a cat, multiply 
[image: image196.wmf]2

1

 by 32: 
[image: image197.wmf]2

1

× 32 = 16. To determine the number of students who selected a rabbit, multiply 
[image: image198.wmf]8

1

 by 32: 
[image: image199.wmf]8

1

 × 32 = 4. The ratio of the number of students who selected a cat compared to a rabbit is 16 : 4 or 
[image: image200.wmf]4

16

. To obtain an equivalent ratio, divide the numerator and denominator by 4, which results in 4 : 1 or 
[image: image201.wmf]4

1

.
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Question 10

To determine the area of the top of the box, first determine the length of A and B. 
Set up the proportion 8 : 2 : 3 = A : B : 24 cm or 

[image: image202.wmf]8

A

 = 
[image: image203.wmf]2

B

 = 
[image: image204.wmf]3

24 cm

, where A represents the length of side A in cm and B represents the length of side B in cm. To solve for B, divide the denominator by 1.5: 24 cm ÷ 1.5 = 16 cm. To solve for A, multiply the denominator in the second fraction by 4: 16 cm × 4 = 64 cm. The lengths of sides A and B are 16 cm and 64 cm. To find the area of the top of the box, multiply 16 cm by 64 cm: 16 cm × 64 cm = 1024 cm2.
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Question 11

a) Answers may vary. Example: Small size: round to $2.00/500 mL, which is 
40¢/100 mL. Large size: round to $3.20/800 mL, which is 40¢/100 mL. The estimates are the same.

b) Small size: divide $2.09 by 500 mL: $2.09 ÷ 500 mL = $0.004 18/mL or 0.418¢/mL. Large size: divide $3.29 by 750 mL: 
$3.29 ÷ 750 mL = $0.004 386/mL or 0.4386¢mL. The small size is a better buy.

Chapter 2 Practice Test 
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Question 12

a) To determine the faster runner, find the distance run in one second. For Peter, divide 200 m by 30 s: 200 m ÷ 30 s = 6.67m/s. 
For Eva, divide 300 m by 36 s: 300 m ÷ 36 s = 8.33 m/s. Eva is the faster runner.
b) To determine the distance run in two minutes, convert two minutes into seconds by multiplying 2 min by 60: 2 min × 60 = 120 s. Use the unit rates found in part a) to find the distance each ran.
Peter: 120 s × 6.67 m/s = 800.4 m;

Eva: 120 s × 8.33 m/s = 999.6 m.
c) Convert 1 km into metres by multiplying 1 by 1000: 1 km × 1000 = 1000 m. To determine how long it would take Peter to run 1 km, set up the proportion 

[image: image205.wmf]6.67 m

1 s

 = 
[image: image206.wmf]1000 m

x

, where x represents the time in seconds. To solve, multiply the denominator by 149.9: 1 s × 149.9 = 149.9 s. It would take Peter about 150 s, or 2.5 min, to run 1 km. To determine how long it would take Eva to run 1 km, set up the proportion 
[image: image207.wmf]8.33 m

1 s

 = 
[image: image208.wmf]1000 m

y

, where y represents the time in seconds. To solve, multiply the denominator by 120: 1 s × 120 = 120 s. Eva would take 120 s, or 2 min, to run 1 km. Assumptions may vary. Example: Assume that the runners maintain the same rate of speed for the entire distance.

Chapter 2 Practice Test 
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Question 13

a) To determine who has the greatest hourly rate of pay, find the unit rate for each person. For Karen, divide $420 by 35 h: $420 ÷ 35 h = $12/h. For Liam, divide $440 by 40 h: $440 ÷ 40 h = $11/h. Karen makes more per hour.

b) To determine how much Liam makes in an 8-hour shift, multiply his unit rate by 8: $11/h × 8 = $88.

Chapter 2 Practice Test 
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Question 14

a) Convert 1.14 m into cm by multiplying by 100: 1.14 m × 100 = 114 cm. Using a measurement of 4.2 cm for the height of the goat in the picture, the ratio is 4.2 : 114. This ratio compares the amount of reduction of the scale drawing to the actual height of the mountain goat.

b) Using a measurement of 0.9 cm for the length of the goat’s horns in the picture, set up the proportion 
[image: image209.wmf]4.2

114

= 
[image: image210.wmf]0.9

x

, where x represents the actual length of the horns in cm. To solve, divide the denominator by 
[image: image211.wmf]4.6

: 114 ÷ 
[image: image212.wmf]4.6

 = 24.43. The actual length of the mountain goat’s horn is 24.43 cm.







20 m





12 m





H





3 m





25 m





8 m





1.6 m





L








68  MHR ( MathLinks 8 Solutions
MHR ( MathLinks 8 Solutions   41

_1261923482.unknown

_1261986501.unknown

_1261987313.unknown

_1261990395.unknown

_1261990696.unknown

_1265364168.unknown

_1265366183.unknown

_1266747332.unknown

_1266747380.unknown

_1266747303.unknown

_1265366204.unknown

_1265364213.unknown

_1265366014.unknown

_1265364196.unknown

_1261992676.unknown

_1261993217.unknown

_1261993916.unknown

_1261994617.unknown

_1261994690.unknown

_1261994708.unknown

_1261994285.unknown

_1261993854.unknown

_1261993900.unknown

_1261993807.unknown

_1261992762.unknown

_1261993079.unknown

_1261992690.unknown

_1261990965.unknown

_1261992496.unknown

_1261992514.unknown

_1261990979.unknown

_1261990886.unknown

_1261990900.unknown

_1261990746.unknown

_1261990483.unknown

_1261990581.unknown

_1261990652.unknown

_1261990676.unknown

_1261990595.unknown

_1261990643.unknown

_1261990508.unknown

_1261990447.unknown

_1261990461.unknown

_1261990417.unknown

_1261987572.unknown

_1261989042.unknown

_1261990328.unknown

_1261990349.unknown

_1261989232.unknown

_1261988190.unknown

_1261988203.unknown

_1261987588.unknown

_1261987433.unknown

_1261987474.unknown

_1261987498.unknown

_1261987450.unknown

_1261987355.unknown

_1261987379.unknown

_1261987327.unknown

_1261986909.unknown

_1261987125.unknown

_1261987215.unknown

_1261987229.unknown

_1261987163.unknown

_1261986976.unknown

_1261987008.unknown

_1261986952.unknown

_1261986784.unknown

_1261986854.unknown

_1261986871.unknown

_1261986821.unknown

_1261986644.unknown

_1261986656.unknown

_1261986524.unknown

_1261985016.unknown

_1261985741.unknown

_1261985963.unknown

_1261986244.unknown

_1261986358.unknown

_1261985980.unknown

_1261985865.unknown

_1261985874.unknown

_1261985805.unknown

_1261985525.unknown

_1261985653.unknown

_1261985725.unknown

_1261985557.unknown

_1261985177.unknown

_1261985468.unknown

_1261985122.unknown

_1261983149.unknown

_1261984837.unknown

_1261984941.unknown

_1261984966.unknown

_1261984853.unknown

_1261983306.unknown

_1261984792.unknown

_1261983210.unknown

_1261982946.unknown

_1261983026.unknown

_1261983057.unknown

_1261982988.unknown

_1261923861.unknown

_1261924000.unknown

_1261923611.unknown

_1261918033.unknown

_1261919740.unknown

_1261922181.unknown

_1261922524.unknown

_1261922624.unknown

_1261922870.unknown

_1261922595.unknown

_1261922498.unknown

_1261922433.unknown

_1261922458.unknown

_1261921576.unknown

_1261921760.unknown

_1261922090.unknown

_1261921713.unknown

_1261921394.unknown

_1261921456.unknown

_1261921283.unknown

_1261918601.unknown

_1261919279.unknown

_1261919600.unknown

_1261919690.unknown

_1261919459.unknown

_1261918784.unknown

_1261918837.unknown

_1261918728.unknown

_1261918309.unknown

_1261918428.unknown

_1261918490.unknown

_1261918350.unknown

_1261918183.unknown

_1261918219.unknown

_1261918120.unknown

_1260610828.unknown

_1260697261.unknown

_1260794801.unknown

_1261916228.unknown

_1261917862.unknown

_1261917982.unknown

_1261917730.unknown

_1261915321.unknown

_1261916170.unknown

_1260799558.unknown

_1261915125.unknown

_1260799537.unknown

_1260731615.unknown

_1260794584.unknown

_1260794640.unknown

_1260794668.unknown

_1260794614.unknown

_1260732577.unknown

_1260732697.unknown

_1260732891.unknown

_1260732912.unknown

_1260732953.unknown

_1260732747.unknown

_1260732615.unknown

_1260732646.unknown

_1260732592.unknown

_1260732225.unknown

_1260732474.unknown

_1260731635.unknown

_1260699356.unknown

_1260731386.unknown

_1260731409.unknown

_1260702692.unknown

_1260699190.unknown

_1260699336.unknown

_1260699173.unknown

_1260694934.unknown

_1260695883.unknown

_1260697122.unknown

_1260697244.unknown

_1260697086.unknown

_1260695775.unknown

_1260695795.unknown

_1260695021.unknown

_1260611278.unknown

_1260616129.unknown

_1260692245.unknown

_1260611416.unknown

_1260610944.unknown

_1260610960.unknown

_1260610854.unknown

_1260608077.unknown

_1260608800.unknown

_1260609127.unknown

_1260610678.unknown

_1260609110.unknown

_1260608403.unknown

_1260608754.unknown

_1260608382.unknown

_1260606809.unknown

_1260607760.unknown

_1260607854.unknown

_1260607737.unknown

_1260605593.unknown

_1260605679.unknown

_1260605497.unknown

