Chapter 8 Integers
Section 8.1
Page 291
Question 5
a) (+5) × (+1)
b) (+2) × (–6)
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a) (+3) × (+7)

b) (+4) × (–4)
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a) (+8) + (+8) + (+8)

b) (–6) + (–6) + (–6) + (–6) + (–6)
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a) (+2) + (+2) + (+2) + (+2) + (+2) + (+2) + (+2)
b) (–9) + (–9) + (–9) + (–9)
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a) There are 2 groups of 4 red chips, which totals 8 red chips. So, the multiplication statement represented by the set of diagrams is (+2) × (+4).
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b) There are 4 groups of 2 blue chips, which totals 8 blue chips. So, the multiplication statement represented by the set of diagrams is (+4) × (–2). 
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a) There are 7 groups of 2 red chips, which totals 14 red chips. So, the multiplication statement represented by the set of diagrams is (+7) × (+2). 
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b) There are 6 groups of 1 blue chip, which totals 6 blue chips. So, the multiplication statement represented by the set of diagrams is (+6) × (–1). 
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a) There are 6 zero pairs; 3 groups of 2 blue chips are removed, leaving 6 red chips. So, the multiplication statement represented by the set of diagrams is (–3) × (–2). 
[image: image112.png]


b) There are 9 zero pairs; 3 groups of 3 red chips are removed, leaving 9 blue chips. So, the multiplication statement represented by the set of diagrams is 
(–3) × (+3). 
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a) There are 7 zero pairs; 1 group of 7 red chips are removed, leaving 7 blue chips. So, the multiplication statement represented by the set of diagrams is (–1) × (+7).

b) There are 10 zero pairs; 2 groups of 5 blue chips are removed, leaving 10 red chips. So, the multiplication statement represented by the set of diagrams is (–2) × (–5).
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a) There are 4 groups with 6 red chips in each group.
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There are 24 red chips.

(+4) × (+6) = 24

b) There are 7 groups with 2 blue chips in each group.
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There are 14 blue chips.

(+7) × (–2) = –14

c) Start with 5 zero pairs. Remove one group of 5 red chips.
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There are 5 blue chips left.

(–1) × (+5) = –5

d) Start with 16 zero pairs. Remove 8 groups with 2 blue chips in each group.
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There are 16 red chips left.

(–8) × (–2) = 16
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a) Represent the time by the integer +6. Represent the change in temperature per hour by +2. The total change in temperature can be represented by (+6) × (+2).
There are 6 groups with 2 red chips in each group.
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There are 12 red chips.

(+6) × (+2) = 12

The temperature increased by 12 °C in 6 hours.

b) Represent the number of installments by the integer +8. Represent the amount of each installment by +8. The total Ayesha repaid can be represented by (+4) × (+8).
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(+4) × (+8) = 32

Ayesha repaid a total of $32.
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Represent the time by the integer +12. Represent the amount descended per second by –3. The total amount of the descent can be represented by (+12) × (–3).
There are 12 groups with 3 blue chips in each group.
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There are 36 blue chips.

(+12) × (–3) = –36
The aircraft descends 36 m.
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a) Represent the number of storeys by the integer +10. Represent the height of each storey by +4. The total height of the building above ground can be represented by
(+10) × (+4).
There are 10 groups with 4 red chips in each group.
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There are 40 red chips.

(+10) × (+4) = 40
The total height of the building above ground is 40 m.

b) Represent the number of storeys by the integer +3. Represent the height of each storey by +4. The total depth of the building below ground can be represented by (+3) × (+4).
There are 3 groups with 4 red chips in each group.
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There are 12 red chips.

(+3) × (+4) = 12
The total depth of the building below ground is 12 m.
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Represent the time by the integer +8. Represent the amount drilled per minute by +2. The total amount drilled can be represented by (+2) × (+8).
There are 8 groups with 2 red chips in each group.
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There are 16 red chips.

(+2) × (+8) = 16

The well is 16 m deep after the first 8 min.
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No. Doubling a negative integer results in an integer of lesser value.
Example: (–3) × (+2)
Start with 6 zero pairs. Remove 3 groups with 2 red chips in each group.
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There are 6 blue chips left.

(–3) × (+2) = –6

The value of –6 is smaller than the value of –3.
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a) (+2) + (+3) + (–2) = 3
The magic sum is 3.

b) Yes, the result is another magic square.

The magic sum is –6.

	–4
	–6
	+4

	+6
	–2
	–10

	–8
	+2
	0


(–4) + (–6) + (+4) = –6

(+6) + (–2) + (–10) = –6

(–8) + (+2) + 0 = –6

c) Answers will vary. Example:
	–4
	–22
	14

	–4
	4
	–12

	–4
	6
	–14
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a) Answers will vary. Example:

	1
	1
	–1

	1
	–1
	1

	–1
	1
	1


b) Answers will vary. Example:

	1
	–1
	1

	–1
	–1
	–1

	1
	–1
	1


Section 8.2 Multiplying Integers
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a) The diagram shows 2 times +4, so the product represented is (+2) × (+4).
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b) The diagram shows 3 times –5, so the product represented is (+3) × (–5).
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a) The diagram shows 2 times –6, so the product represented is (+2) × (–6).
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b) The diagram shows 4 times +4, so the product represented is (+4) × (+4). 
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a) Five times +5 represents the product +25. 

(+5) × (+5) = 25

b) Three times –6 represents the product –18. 
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(+3) × (–6) = –18
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a) 4 × 7 = 28

The integers +4 and –7 have different signs, so the product is negative.

(+4) × (–7) = –28
b) 2 × 9 = 18

The integers +2 and +9 have the same sign, so the product is positive.

(+2) × (+9) = 18
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a) 10 × 4 = 40

The integers +10 and +4 have the same sign, so the product is positive.

(+10) × (+4) = 40

b) 6 × 5 = 30

The integers +6 and –5 have different signs, so the product is negative.

(+6) × (–5) = –30

c) 7 × 5 = 35

The integers –7 and +5 have different signs, so the product is negative.

(–7) × (+5) = –35

d) 8 × 4 = 32

The integers –8 and –4 have the same sign, so the product is positive.

(–8) × (–4) = 32
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a) 6 × 6 = 36

The integers –6 and –6 have the same sign, so the product is positive.

(–6) × (–6) = 36

b) 9 × 6 = 54

The integers +9 and +6 have the same sign, so the product is positive.

(+9) × (+6) = 54

c) 12 × 2 = 24

The integers –12 and +2 have different signs, so the product is negative.

(–12) × (+2) = –24

d) (+11) × 0 = 0

The product of zero and any number is zero.
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Estimates will vary.
a) Estimate: 17 × 24 
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 20 × 20
The integers +17 and –24 have different signs, so the product is negative.

So, (+17) × (–24) 
[image: image2.wmf]»

 (+20) × (–20)
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–400

Multiply: (+17) × (–24) = –408
b) Estimate: 37 × 22 
[image: image4.wmf]»

 40 × 20
The integers +37 and +22 have the same sign, so the product is positive.

So, (+37) × (+22) 
[image: image5.wmf]»

 (+40) × (+20)
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 800

Multiply: (+37) × (+22) = 814

c) Estimate: 72 × 15 
[image: image7.wmf]»

70 × 20
The integers –72 and +15 have different signs, so the product is negative.

So, (–72) × (+15) 
[image: image8.wmf]»

 (–70) × (+20)
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 –1400

Multiply: (–72) × (+15) = –1080

d) Estimate: 28 × 47 
[image: image10.wmf]»

 30 × 50
The integers –28 and –47 have the same signs, so the product is positive.

So, (–28) × (–47) 
[image: image11.wmf]»

 (–30) × (–50)
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 1500

Multiply: (–28) × (–47) = 1316
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Estimates will vary.
a) Estimate: 18 × 14 
[image: image13.wmf]»

 20 × 10
The integers –18 and –14 have the same sign, so the product is positive.

So, (–18) × (–14) 
[image: image14.wmf]»

 (–20) × (–10)
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 200

Multiply: (–18) × (–14) = 252

b) Estimate: 51 × 26 
[image: image16.wmf]»

 50 × 30
The integers –51 and +26 have different signs, so the product is negative.

So, (–51) × (+26) 
[image: image17.wmf]»

 (–50) × (+30)



     
[image: image18.wmf]»

 –1500

Multiply: (–51) × (+26) = –1326

c) Estimate: 99 × 12 
[image: image19.wmf]»

100 × 10
The integers +99 and +12 have the same sign, so the product is positive.

So, (+99) × (+12) 
[image: image20.wmf]»

 (+100) × (+10)
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 1000

Multiply: (+99) × (+12) = 1188

d) Estimate: 55 × 55 
[image: image22.wmf]»

 60 × 60
The integers +55 and +55 have the same sign, so the product is positive.

So, (+55) × (+55) 
[image: image23.wmf]»

 (+60) × (+60)
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 3600

Multiply: (+55) × (+55) = 3025
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To determine the annual discount, multiply $15 by 12. (There are 12 months in a year.)
$15 × 12 = $180. The annual discount is $180.
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To determine distance descended in 25 min, multiply 60 by 25.

60 × 25 = 1500. The balloon descended 1500 m in 25 min.
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a) To find the change in value of Ana’s shares in the first week, multiply 75 by –$0.60.

75 × –0.60 = –$45.00. The change in value of Ana’s shares in the first week was –$45.00.
b) To find the change in value of Ana’s shares in the second week, multiply 75 by $0.85.

75 × 0.85 = $63.75. The change in value of Ana’s shares in the second week was $63.75.

c) The total change in value over the two-week period is –45.00 + 63.75 = $18.75.
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To determine how far the aircraft descends, multiply 120 m/s by 20 s.
120 × 20 = 2400. The aircraft descends 2400 m in 20 s.
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The two integers with greatest product would have the same sign and produce the largest positive number. Try the two largest positive numbers: (+21) × (+19) = 399

Try the two negative numbers that would produce the largest positive product: (–23) × (–18) = 414

The two integers that produce the largest product are (–23) and (–18).
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The product of (+99) and (+82) would be positive since both number have the same sign.

The product of (–99) and (–82) would be positive since both number have the same sign.
The product of (+99) and (–82) would be negative since the numbers have different signs.

Therefore, (+99) × (–82) would have the least product.
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Answers may vary. Example:
a) Explain to your friend that the products are decreasing by 5. So, as the pattern continues, the missing numbers are –5, –10, –15, and so on.
b) Use the following pattern:
(+6) × (+3) = 18

(+6) × (+2) = 12

(+6) × (+1) = 6

(+6) × (0) = 0

(+6) × (–1) = –6

(+6) × (–2) = –12

In this pattern the products are decreasing by 6.
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a) Yes, +4 can be written as the product of two equal integers in two ways.

(+2) × (+2) = +4 and (–2) × (–2) = +4

b) No, since –4 is negative, the two factors must have opposite signs. Therefore, these factors cannot be equal.
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a) To find the missing number, divide 18 by 6: 18 ÷ 6 = 3
Since the missing number must be multiplied by a positive number to obtain a positive product, the missing number must also be positive. Therefore, the missing number is +3. (+6) × (+3) = +18
b) To find the missing number, divide 10 by 2: 10 ÷ 2 = 5
Since the missing number must be multiplied by a negative number to obtain a negative product, the missing number must be positive. Therefore, the missing number is +5.
(+5) × (–2) = –10

c) To find the missing number, divide 12 by 3: 12 ÷ 3 = 4
Since the missing number must be multiplied by a positive number to obtain a negative product, the missing number must be negative. Therefore, the missing number is –4.
(–4) × (+3) = –12

d) To find the missing number, divide 16 by 4: 16 ÷ 4 = 4
Since the missing number must be multiplied by a negative number to obtain a positive product, the missing number must be negative. Therefore, the missing number is –4.
(–4) × (–4) = +16
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a) Since the product is positive, the two missing numbers must have the same sign.

(+10) × (+1) = +10

(–10) × (–1) = +10

(+1) × (+10) = +10

(–1) × (–10) = +10

(+2) × (+5) = +10

(–2) × (–5) = +10

(+5) × (+2) = +10

(–5) × (–2) = +10

b) Since the product is negative, the two missing numbers must have different signs.

(+16) × (–1) = –16

(–16) × (+1) = –16

(+1) × (–16) = –16

(–1) × (+16) = –16

(+8) × (–2) = –16

(–8) × (+2) = –16

(+2) × (–8) = –16

(–2) × (+8) = –16

(–4) × (+4) = –16

(+4) × (–4) = –16

c) Since the product is negative, the two missing numbers must have different signs.

(+24) × (–1) = –24

(–24) × (+1) = –24

(+1) × (–24) = –24

(–1) × (+24) = –24

(+12) × (–2) = –24

(–12) × (+2) = –24

(+2) × (–12) = –24

(–2) × (+12) = –24

(+8) × (–3) = –24

(–8) × (+3) = –24

(+3) × (–8) = –24

(–3) × (+8) = –24

(+6) × (–4) = –24

(–6) × (+4) = –24

(+4) × (–6) = –24

(–4) × (+6) = –24
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Use a guess and test method to find the missing numbers. Since there are fewer integers with a product of –36 than there are integers with a sum of –5, list the pairs of numbers that have a product of –36, and check their sum. Organize the guesses and tests into a table.
	First Integer
	Second Integer
	Product
	Sum

	+1
	–36
	–36
	–35

	–1
	+36
	–36
	+35

	+2
	–18
	–36
	–16

	–2
	+18
	–36
	+16

	+3
	–12
	–36
	–9

	–3
	+12
	–36
	+9

	+4
	–9
	–36
	–5

	–4
	+9
	–36
	+5

	–6
	+6
	–36
	0


The two numbers with a product of –36 and a sum of –5 are +4 and –9.
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Answers may vary. Example: The temperature dropped 6 °C/h over a 5-h period. What was the temperature at the end of the 5-h period if the original temperature was 0 °C?
Solution: The amount the temperature dropped is represented by –6 and the time period is +5. So, the temperature at the end of the 5-h period would be found by multiplying +5 by –6: (+5) × (–6) = –30. The temperature would be –30 °C.
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Answers may vary. Example: A mine elevator descends at a rate of 2 m/s. How far would it descend in 5 min?

Solution: To determine the descent, change 5 min into seconds: 5 × 60 = 300
5 minutes is equal to 300 seconds.
Next, multiply –2m/s by 300s: (–2) × (+300) = –600.
The mine elevator will descend 600 m in 5 min.
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Descriptions may vary. Example:
a) The next number in the pattern is the previous number multiplied by 3. The next three numbers are 81, 243, and 729.

b) The next number in the pattern is the previous number multiplied by –2. The next three numbers are –16, +32, and –64.

c) The next number in the pattern is the previous number multiplied by 2. The next three numbers are –32, –64, and –128.

d) The next number in the pattern is the previous number multiplied by –4. The next three numbers are 512, –2048, and 8192.
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a) If the product of two integers equals one of the integers, then one of the integers is 1. Example: (+3) × (+1) = +3
b) If the product of two integers equals the opposite of one of the integers, then one of the integers is –1.

Example: (+8) × (–1) = –8

c) If the product of two integers is less than both integers, then the two integers have different signs, and neither integer is 1, 0, or –1.

Example: (–7) × (+2) = –14

d) If the product of two integers is greater than both integers, then both integers are less than –1 or both integers are greater than +1.

Example: (–8) × (–3) = +24 or (+9) × (+2) = +18
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a) Consecutive integers are integers with a difference of 1. For example, 3, 4, 5, and 6 are consecutive integers. If three consecutive integers have a product of zero, then one of the numbers must be zero. If the sum is zero, then the other two numbers must be opposite integers. So, the only three integers that satisfy this condition are –1, 0, and 1.

(–1) × 0 × (+1) = 0

(–1) + 0 + (+1) = 0
b) If five consecutive integers have a product of zero, then one of the numbers must be zero. If the sum is zero, then the other four numbers must be opposite pairs of integers. So, the only five integers that satisfy this condition are:–2,–1, 0, +1, +2.

(–2) × (–1) × 0 × (+1) × (+2) = 0

(–2) + (–1) + 0 + (+1) + (+2) = 0
c) No. Explanations may vary. Example: This will only work for an odd number of consecutive integers. Zero must be included in the groups and pairs of integers with opposite signs. Zero and any number of pairs will total an odd number.
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a) To determine the magic product, find the product of one row, column, or diagonal. Example: (+12) × (–1) × (+18)

  = (–12) × (+18)
              = –216

The magic product is –216.

b) Multiply each number in the original magic square by –2:

(+12) × (–2) = –24; (–1) × (–2) = +2; (+18) × (–2) = –36; (–9) × (–2) = +18;
(–6) × (–2) = +12; (–4) × (–2) = +8; (+2) × (–2) = –4; (–36) × (–2) = +72; (+3) × (–2) = –6

Place these numbers into 3 by 3 square:
	–24
	+2
	–36

	+18
	+12
	+8

	–4
	+72
	–6


Check the products of the rows:

(–24) × (+2) × (–36) = +1728; (+18) × (+12) × (+8) = +1728; (–4) × (+72) × (–6) = +1728
Check the products of the columns:
(–24) × (+18) × (–4) = +1728; (+2) × (+12) × (+72) = +1728; (–36) × (+8) × (–6) = +1728

Check the products of the diagonals:

(–24) × (+12) × (–6) = +1728; (–36) × (+12) × (–4) = +1728

Multiplying each number in the original magic square by –2 results in another magic square.

c) Add –5 to each number in the original magic square.

(+12) + (–5) = +7; (–1) + (–5) = –6; (+18) + (–5) = +13; (–9) + (–5) = –14;
(–6) + (–5) = –11; (–4) + (–5) = –9; (+2) + (–5) = –3; (–36) + (–5) = –41;
(+3) + (–5) = –2

Place these numbers into a 3 by 3 square:
	+7
	–6
	+13

	–14
	–11
	–9

	–3
	–41
	–2


Check the products of the rows:

(+7) × (–6) × (+13) = –546; (–14) × (–11) × (–9) = –1386

Since the products of the first two rows are different, this is not a magic multiplication square.
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a) The product of an even number of positive integers is positive.

Example: (+2) × (+3) = +6

(+2) × (+3) × (+4) × (+5) = +120

b) The product of an odd number of positive integers is positive.

Example: (+2) × (+3) × (+4) = +24

(+2) × (+3) × (+4) × (+2) × (+5) = +240

c) The product of an even number of negative integers is positive.

Example: (–2) × (–3) = +6

(–2) × (–3) × (–4) × (–5) = +120

d) The product of an odd number of negative integers is negative.
Example: (–2) × (–3) × (–4) = –24

(–2) × (–3) × (–4) × (–2) × (–5) = –240

Section 8.3 Exploring Integer Division
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Question 3

a) There are 5 groups of 2 red chips, so the quotient is +5. (+10) ÷ (+2) = +5
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b) There are 4 groups of 4 blue chips, so the quotient is +4. (–16) ÷ (–4) = +4

[image: image132.png]



c) There are 7 blue chips in each group, so the quotient is –7. (–14) ÷ (+2) = –7

[image: image133.png]
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a) There are 2 groups of 2 red chips, so the quotient is +2. (–4) ÷ (–2) = +2

[image: image134.png]



b) There are 3 groups of 3 red chips, so the quotient is +3. (+9) ÷ (+3) = +3

[image: image135.png]



c) There are 2 blue chips in each group, so the quotient is –2. (–12) ÷ (+6) = –2

[image: image136.png]
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a) There are 7 groups of 2 red chips, so the quotient is +7. (+14) ÷ (+2) = +7

There are 2 red chips in each group, so the quotient is +2. (+14) ÷ (+7) = +2
[image: image137.png]



b) There are 5 groups of 2 blue chips, so the quotient is +5. (–10) ÷ (–2) = +5

There are 2 blue chips in each group, so the quotient is –2. (–10) ÷ (+5) = –2

[image: image138.png]
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a) There are 3 groups of 5 red chips, so the quotient is +3. (+15) ÷ (+5) = +3

There are 5 red chips in each group, so the quotient is +5. (+15) ÷ (+3) = +5

[image: image139.png]



b) There are 2 groups of 9 blue chips, so the quotient is +2. (–18) ÷ (–9) = +2

There are 9 blue chips in each group, so the quotient is –9. (–18) ÷ (+2) = –9

[image: image140.png]
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a) Separate 16 red chips into groups of 4 red chips. Count the number of groups.

[image: image141.png]



There are 4 groups. So, the quotient is +4.

(+16) ÷ (+4) = +4

b) Separate 7 blue chips into 7 equal groups. Count the number of chips in each group.
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There is 1 blue chip in each group. So, the quotient is –1.

(–7) ÷ (+7) = –1

c) Separate 12 blue chips into groups of 6 blue chips. Count the number of groups.

[image: image143.png]



There are 2 groups. So, the quotient is +2.

(–12) ÷ (–6) = +2
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a) Separate 20 blue chips into groups of 10 blue chips. Count the number of groups.

[image: image144.png]



There are 2 groups. So, the quotient is +2.

(–20) ÷ (–10) = +2

b) Separate 10 blue chips into 2 equal groups. Count the number of blue chips in each group.

[image: image145.png]



There are 5 blue chips in each group. So, the quotient is –5.

(–10) ÷ (+2) = –5

c) Separate 4 red chips into equal groups of 2 red chips. Count the number of groups.
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There are 2 groups. So, the quotient is +2.

(+4) ÷ (+2) = +2

Section 8.3    Page 305
Question 9

To determine how long it takes to dive 21 m, divide 21 by 3: (+21) ÷ (+3)
Separate 21 red chips into groups of 3. Count the number of groups.
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There are 7 groups. So, the quotient is +7.

(+21) ÷ (+3) = +7
It took the submarine 7 minutes to dive 21 m.
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Question 10

a) To determine the change in temperature, subtract –1 from –19.

(–19) – (–1) = –18.

The change in temperature was –18 °C.

b) Assume that the change in temperature is constant. To find the rate of change per hour, divide –18 by the number of hours from 11:00 p.m. to 5:00 a.m., which is 6 h:
(–18) ÷ (+6)
Separate 18 blue chips into 6 equal groups. Count the number of blue chips in each group.
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There are 3 blue chips in each group. So, the quotient is –3.

(–18) ÷ (+6) = –3
The temperature changed –3 °C/h.
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Question 11

Gary takes 4 trips each day, so he takes 4 × 2 = 8 trips/weekend. To determine the cost of each trip, divide 16 by 8: (+16) ÷ (+8)
Separate 16 red chips into groups of 8 red chips. Count the number of groups.
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There are 2 groups. So, the quotient is +2.
(+16) ÷ (+8) = +2

The cost of each trip was $2.
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Question 12

[image: image150.emf]a) (–12) ÷ (–3): Separate 12 blue chips into groups of 3 blue chips. Count the number of groups.

There are 4 groups. So, the quotient is +4. (–12) ÷ (–3) = +4
[image: image151.emf](–9) ÷ (–3): Separate 9 blue chips into groups of 3 blue chips. Count the number of groups.

There are 3 groups. So, the quotient is +3. (–9) ÷ (–3) = +3

[image: image152.emf](–6) ÷ (–3): Separate 6 blue chips into groups of 3 blue chips. Count the number of groups.

There are 2 groups. So, the quotient is +2. (–6) ÷ (–3) = +2
[image: image153.emf](–3) ÷ (–3): Separate 3 blue chips into groups of 3 blue chips. Count the number of groups.

There is 1 group. So, the quotient is +1. (–3) ÷ (–3) = +1

The pattern for the quotients is decreasing consecutive integers, starting with +4 and continuing to –2: +4, +3, +2, +1, 0, –1, –2

b) Extend the pattern as follows:

(0) ÷ (–3) = 0

(+3) ÷ (–3) = –1

(+6) ÷ (–3) = –2
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Question 13

[image: image154.emf]a) (–8) ÷ (–2): Separate 8 blue chips into groups of 2 blue chips. Count the number of groups.

There are 4 groups. So, the quotient is +4. (–8) ÷ (–2) = +4

[image: image155.emf](–6) ÷ (–2): Separate 6 blue chips into groups of 2 blue chips. Count the number of groups.

There are 3 groups. So, the quotient is +3. (–6) ÷ (–2) = +3

[image: image156.emf](–4) ÷ (–2): Separate 4 blue chips into groups of 2 blue chips. Count the number of groups.

There are 2 groups. So, the quotient is +2. (–4) ÷ (–2) = +2

[image: image157.emf](–2) ÷ (–2): Separate 2 blue chips into groups of 2 blue chips. Count the number of groups.

There is 1 group. So, the quotient is 1. (–2) ÷ (–2) = +1

The pattern for the quotients is decreasing consecutive integers, starting with +4, and continuing to –2: +4, +3, +2, +1, 0, –1, –2

b) Extend the pattern as follows:

(0) ÷ (–2) = 0

(+2) ÷ (–2) = –1

(+4) ÷ (–2) = –2
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Question 14

a) To determine how many times as deep a sperm whale can dive as an emperor penguin, divide –2000 by –500: (–2000) ÷ (–500) = (+4)
b) To model this division using only 20 integer chips, let each chips represent 100 m. So, 20 blue chips would represent –2000 and 5 blue chips would represent –500:
(–20) ÷ (–5)
Separate 20 blue chips into groups with 5 blue chips in each group. Count the number of groups.
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c) There are 4 groups. So, the quotient is +4. (–20) ÷ (–5) = +4

The sperm whale can dive 4 times as deep as the emperor penguin.
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Question 15

a) Perform the division from left to right. Separate 15 red chips into groups with 5 red chips in each group. There are 3 groups. So, the quotient is +3. Now, take this quotient and divide it by +3: (+3) ÷ (+3)
Separate 3 red chips into groups with 3 red chips in each group. There is one group. So, the quotient is +1. (+15) ÷ (+5) ÷ (+3) = +1

[image: image159.emf]
b) Perform the division from left to right. Separate 24 blue chips into groups with 2 blue chips in each group. There are 12 groups. So, the quotient is +12. Now, take this quotient and divide it by +4: (+12) ÷ (+4)
Separate 12 red chips into groups with 4 red chips in each group. There are 3 groups. So, the quotient is +3. (–24) ÷ (–2) ÷ (+4) = +3

[image: image160.emf]
c) Perform the division from left to right. Separate 20 blue chips into two groups. There are 10 blue chips in each group. So, the quotient is –10. Now, take this quotient and divide it by –5: (–10) ÷ (–5)
Separate 10 blue chips into groups with 5 blue chips in each group. There are 2 groups. So, the quotient is +2. (–20) ÷ (+2) ÷ (–5) = +2

[image: image161.emf]
d) Perform the division from left to right. Separate 18 blue chips into 2 groups. There are 9 blue chips in each group. So, the quotient is –9. Now, take this quotient and divide it by +3.
Separate 9 blue chips into 3 groups. There are 3 blue chips in each group. So, the quotient is –3. (–18) ÷ (+2) ÷ (+3) = –3

[image: image162.emf]
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Question 16

Compute the change of temperature. To do this, subtract +1 from –11.

(–11) – (+1) = –12. The change of temperature for the 6-h period was –12 °C.
Assume the temperature change is the same every hour. Find the temperature change per hour. To do this, divide –12 by 6: (–12) ÷ (+6)
Separate 12 blue chips into 6 equal groups. Count the number of blue chips in each group.
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There are 2 blue chips in each group. So, the quotient is –2.

(–12) ÷ (+6) = –2
The rate of change per hour is –2 °C. Assume the temperature continues to change at this rate. To determine the temperature 3 h from now, multiply –2 by 3 and add this product to –11:
(–2) × (+3) + (–11) = (–6) + (–11) = –17
The temperature 3 hours from now will be –17 °C.

Section 8.4 Integer Division
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Question 5

a) (+18) ÷ (+9) = +2 or (+18) ÷ (+2) = +9
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b) (–12) ÷ (–3) = +4 or (–12) ÷ (+4) = –3
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Question 6

a) (–10) ÷ (–2) = +5 or (–10) ÷ (+5) = –2

[image: image166.png]



b) (+16) ÷ (+2) = +8 or (+16) ÷ (+8) = +2
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Question 7

a) 

+12 is divided into sections of direction +6. There are 2 sections.
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 (+12) ÷ (+6) = +2

b) 
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(–20) ÷ (–4) = +5

c) 
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 (–8) ÷ (+4) = –2

d) 

[image: image171.png]10 9

]



(–10) ÷ (–5) = +2
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Question 8
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a) 

(–14) ÷ (–7) = +2
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b) 

(+16) ÷ (+4) = +4

c) 
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(–22) ÷ (+2) = –11

d) 
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(–15) ÷ (–5) = +3
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Question 9

a) The integers +20 and +5 have the same sign, so the quotient is positive.

(+20) ÷ (+5) = +4

Check: (+4) × (+5) = +20

b) The integers +36 and –6 have different signs, so the quotient is negative.

(+36) ÷ (–6) = –6

Check: (–6) × (–6) = +36

c) The integers –57 and +19 have different signs, so the quotient is negative.
(–57) ÷ (+19) = –3
Check: (+19) × (–3) = –57

d) The integers –84 and –42 have the same sign, so the quotient is positive.

(–84) ÷ (–42) = +2

Check: (+2) × (–42) = –84
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Question 10

a) The integers –26 and –26 have the same sign, so the quotient is positive.

(–26) ÷ (–26) = +1

b) The integers +95 and –5 have different signs, so the quotient is negative.

(+95) ÷ (–5) = –19

c) 0 ÷ 33 = 0

When the dividend is zero, the quotient is zero. Zero is unsigned.

d) The integers –68 and +17 have different signs, so the quotient is negative.

(–68) ÷ (+17) = –4
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Question 11

Represent the total amount borrowed of $60 by the integer –60.

Represent the amount borrowed per month of $15 by the integer –15.

The length of the course in weeks can be represented by the expression (–60) ÷ (–15).

(–60) ÷ (–15) = +4.

The course was 4 months long.
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Question 12

a) Represent the dive of 96 m by the integer –96.

Represent the time of 16 min by the integer +16.

The distance covered per minute can be represented by the expression (–96) ÷ (+16).

(–96) ÷ (+16) = –6

The submarine dove 6 m/min.

b) Represent the climb of 96 m by the integer +96.

Represent the time of 12 min by the integer +12.

The distance cover per minute can be represented by the expression (+96) ÷ (+12).

(+96) ÷ (+12) = +8

The submarine climbed 8 m/min.
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Question 13

Represent the depth of 35 m by the integer –35.

Represent the depth of the collection intervals of 5 m by the integer –5.

The number of samples collected can be represented by the expression (–35) ÷ (–5).

(–35) ÷ (–5) = +7

The scuba diver collected 7 samples.
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Question 14

Assumption: Mina drilled at the same rate throughout her 7 minutes of drilling.

Represent the depth drilled of 21 cm by the integer –21.

Represent the number of min by the integer +7.

The rate of drilling can be represented by the expression (–21) ÷ (+7).

(–21) ÷ (+7) = –3
Mina drilled down into the floor at the rate of 3 cm/min.
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Question 15

Represent the amount the school spent on the calculators by the integer –384.

Represent the number of calculators purchased by the integer +32.

The cost of each calculator can be represented by the expression (–384) ÷ (+32).

(–384) ÷ (+32) = –12

Each calculator cost $12.

Section 8.4      Page 311
Question 16
In the first two expressions, the two integers have the same sign, so both these quotients are positive. In the third expression, the integers have different signs, so the quotient is negative. So, (+2408) ÷ (–43) will have the least value.
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Question 17

To find the missing integer, divide –448 by +28.

(–448) ÷ (+28) = –16

Check: 28 × (–16) = –448
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Question 18

a) To find the missing number, divide +72 by +9.

(+72) ÷ (+9) = +8

So, (+72) ÷ (+8) = +9

b) To find the missing number, multiply +12 by –10.

(+12) × (–10) = –120

So, (–120) ÷ (+12) = –10

c) To find the missing number, multiply –13 by –11.

(–13) × (–11) = +143

So, (+143) ÷ (–13) = –11

d) To find the missing number, divide –84 by +6.

(–84) ÷ (+6) = –14

So, (–84) ÷ (–14) = +6
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Question 19
Word problems will vary. Example:
A pump draws 80 L of water from a storage tank in 16 s. By how much does the volume of water in the tank change in 1 s?
Represent the amount of water drawn from the tank by the integer –80.

Represent the number of minutes it takes to draw the water by the integer +16.

The amount of change in the water tank per second can be represented by the expression (–80) ÷ (+16).

(–80) ÷ (+16) = –5

The water is dropping by 5 L/s.
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Question 20

Word problems will vary. Example:
Yvette borrows $80 from her brother and pays him back in 16 equal weekly payments. How much does she pay her brother each week?

Represent the amount of money borrowed by the integer –80.

Represent the number weekly payments by the integer +16.

The amount paid each week can be represented by the expression (–80) ÷ (+16).

(–80) ÷ (+16) = –5

Yvette pays her brother $5 per week.
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Question 21

a) Each number in the sequence is the previous number divided by 5.
+125 000 ÷ 5 = +25 000

+25 000 ÷ 5 = +5000

+5000 ÷ 5 = +1000

+1000 ÷ 5 = +200

+200 ÷ 5 = +40

+40 ÷ 5 = +8

The next three terms are +200, +40, and +8.

b) Each number in the sequence is the previous number divided by –2.

–512 ÷ (–2) = +256

+256 ÷ (–2) = –128

–128 ÷ (–2) = +64

+64 ÷ (–2) = –32

–32 ÷ (–2) = +16

+16 ÷ (–2) = –8

The next three terms are –32, +16, and –8.

c) Each number in the sequence is the previous number divided by 10.

–1 000 000 ÷ 10 = –100 000

–100 000 ÷ 10 = –10 000

–10 000 ÷ 10 = –1000

–1000 ÷ 10 = –100

–100 ÷ 10 = –10

–10 ÷ 10 = –1

The next three terms are –100, –10, and –1.

d) Each number in the sequence is the previous number divided by –3.

+1458 ÷ (–3) = –486
–486 ÷ (–3) = +162
+162 ÷ (–3) = –54
–54 ÷ (–3) = +18
+18 ÷ (–3) = –6

–6 ÷ (–3) = +2
The next three terms are +18, –6, and +2.
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Question 22

Use a guess and test method. Since the quotient of the two numbers is negative, the two integers have different signs.

Build a table to organize the guesses and tests.

	Smaller Integer
	Larger Integer
	Sum (+20)
	Quotient (–3)

	–20
	+40
	+20
	–2

	–30
	+60
	+30
	–4

	–10
	+30
	+20
	–3


Two integers with a sum of +20 and a quotient of –3 are +30 and –10.

(+30) + (–10) = +20

(+30) ÷ (–10) = –3
Section 8.5 Applying Integer Operations
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Question 4

a) (+30) ÷ (–10) + (–20) ÷ (–1)
Divide in order, from left to right.
= (–3) + (–20) ÷ (–1)
= (–3) + (+20)               
Add.
= +17

b) (–2) × [(+10) – (+8)] + (–7)  
Brackets.
= (–2) × (+2) + (–7)          
Multiply.
= (–4) + (–7)               
Add.
= –11

c) (+6) + (+9) × (–5) ÷ (–3)  
Multiply and divide, in order, from left to right.
= (+6) + (–45) ÷ (–3)
= (+6) + (+15)            
Add.
= +21
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Question 5
a) (–4) – (+8) × (–2) – (+15)  
Multiply.
= (–4) – (–16) – (+15)      
Subtract, in order from left to right.
= (+12) – (+15)

= –3

b) (–3) + (–18) ÷ (+2) ÷ (–3)  
Divide, in order, from left to right.
= (–3) + (–9) ÷ (–3)
= (–3) + (+3)              
Add.
= 0

c) (+16) ÷ [(+4) – (+2)] + (–4) 
Brackets.
= (+16) ÷ (+2) + (–4)        
Divide.
= (+8) + (–4)              
Add.
= +4
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Question 6
a) (4 – 7) × 2 + 12          
Brackets.
= –3 × 2 + 12              
Multiply.
= –6 + 12                 
Add.
= 6

b) –10 ÷ 5 + 3 × (–4)        
Multiply and divide, in order from left to right.
= –2 + 3 × (–4)
= –2 + (–12)               
Add.
= –14

c) 3 × [14 + (–18)] – 8 ÷ (–4)  
Brackets.
= 3 × (–4) – 8 ÷ (–4)        
Multiply and divide, in order from left to right.
= –12 – 8 ÷ (–4)
= –12 – (–2)               
Subtract.
= –10
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Question 7

a) –16 ÷ 2 × (3 + 1)         
Brackets.
= –16 ÷ 2 × 4              
Multiply and divide, in order from left to right.
= –8 × 4

= –32

b) 5 + (–9) × 4 ÷ (–1)        
Multiply and divide, in order from left to right.
= 5 + (–36) ÷ (–1)
= 5 + 36                  
Add.
= 41

c) 25 + (–10) – 3 × [2 – (–2)]  
Brackets.
= 25 + (–10) – 3 × 4         
Multiply.
= 25 + (–10) – 12           
Add and subtract, in order from left to right.
= 15 – 12

= 3
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Question 8

The mean temperature is the sum of the temperatures divided by the number of temperatures.

[–4 +1 + (–2) + 1 + (–6)] ÷ 5  
Brackets.
= –10 ÷ 5                 
Divide.
= –2

The mean daily low temperature was –2 °C.
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Question 9
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a) The mean change per month is the sum of the change
 in the number of subscribers divided by the number of 
months.
[8 + 6 + (–12) + 5 + (–9) + (–10)] ÷ 6  
Brackets.
= –12 ÷ 6                       


Divide.
= –2

The mean change per month in the number of 
subscribers was –2. 
b) To determine the number of subscribers at the end of this time period, add the number of subscribers at the beginning to the product of the mean change per month and the number of months. Calculate the following:

207 + –2 × 6   
Multiply.
= 207 + (–12)  
Add.
= 195

The number of subscribers at the end of six months was 195.
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Question 10

To determine the mean change of population, find the difference of the two populations and divide by 10.

(979 000 – 989 000) ÷ 10   
Brackets.
= –10 000 ÷ 10            
Divide.
= –1000

The mean population change per year was –1000 people.
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Question 11

To determine the sum of the integers, multiply 5 by –11.

–11 × 5 = –55

The sum of the integers is –55.
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Question 12

a) To determine the golfer’s score for the whole tournament, multiply the mean score of
–3 by the number of rounds, 4.
–3 × 4 = –12.

The golfer’s score for the whole tournament was –12, or 12 strokes below par.

b) To determine the number of strokes, multiply 72 by the number of rounds, 4, and add the golfer’s score for the whole tournament.

72 × 4 + (–12)   
Multiply.
= 288 + (–12)   
Add.
= 276

The golfer’s score for the whole tournament was 276, or the golfer took 276 strokes.
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Question 13

To determine the average temperature 3 km below Earth’s surface, multiply 25 °C by the number of km below the surface, 3 km. Then add the temperature on the surface,
15 °C.
25 × 3 + 15
Multiply.
= 75 + 15    
Add.
= 90

The average temperature 3 km below Earth’s surface is 90 °C.

Section 8.5      Page 316
Question 14

To determine how many weeks Ahmed made withdrawals, multiply $70 by the number of weeks he saved, 8 weeks. Add this product to $100. Then divide this sum by $55.

(70 × 8 + 100) ÷ 55  
Inside the brackets, multiply.
= (560 + 100) ÷ 55   
Brackets.
= 660 ÷ 55         
Divide.
= 12

After 12 weeks of withdrawals, all Ahmed’s savings were gone.
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Question 15

To determine the number of hours it will take for the freezer to reach –10 °C, find the difference between the starting and ending temperatures. Divide this difference by the change of temperature per hour of –4 °C.

(–10 – 22) ÷ (–4)   
Brackets.
= –32 ÷ (–4)       
Divide.
= 8

It will take 8 hours for the freezer to reach a temperature of –10 °C.
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Question 16

a) To determine the overall change in the hang gliders’ altitude, multiply the amount of descent per minute, –50 m, by the number of minutes, 3 min. Then add the product of the amount of ascent per minute, 100 m, and the number of minutes, 2 min.

(–50 × 3) + (100 × 2)  
Brackets.
= –150 + (100 × 2)    
Brackets.
= –150 + 200        
Add.
= 50

The overall change in altitude was 50 m.

b) To determine the mean rate of change, divide the overall change by 5.

50 ÷ 5 = 10

The mean rate of change in altitude over the 5-min period was 10 m/min.
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Question 17

To determine what time Darren’s watch will show at 10:00 a.m., first find the number of hours that will pass from 8:00 p.m. to 10:00 a.m.: 14 hours.

Next, find the total number of minutes Darren’s watch will lose in this 14-hour period by multiplying 14 by the number of minutes his watch loses per hour, 9 min/hour.

14 × (–9) = –126

Darren’s watch will lose 126 minutes in this 14-hour period.
Change 126 minutes to hours and minutes by dividing by 60: 2 h and 6 min (2:06).
Subtract 2 h and 6 min from 10:00 a.m.

10:00 – 2:06 = 7:54.

Darren’s watch will show the time of 7:54 a.m. at 10:00 a.m. the next day.
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Question 18

a) To determine the mean loss, divide the total lost, $18 000, by the number of months, 3.

18 000 ÷ 3 = 6000

The store lost an average of $6000/month.

b) To determine what the mean profit must be to make a profit of $54 000 for the year, First add the desired profit to the loss.

$54 000 + $18 000 = $ 72 000
The store must make a total of $72 000 in the remaining six months.
To determine the mean profit per month, divide $72 000 by 6.
$72 000 ÷ 6 = $12 000

The store needs to make an average of $12 000/month to make a profit of $54 000 for the year.
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Question 19

a) To determine the amount Rohana has spent, multiply $25 by 6.
$25 × 6 = $150

Rohana spent $150 in six weeks.

To determine the amount Rohana has saved, multiply $15 by 6.

$15 × 6 = $90

Rohana saved $90 in six weeks.

To determine how much Rohana still owed her sister, subtract the sum of $25 and $15 from $50.
50 – (25 + 15)  
Brackets.
= 50 – 40      
Subtract.
= 10
Rohana repaid her sister $10 per week. To determine how much Rohana still owes her sister, subtract from $100 the product of $10 and 6.
100 – (10 × 6)  
Brackets.
= 100 – 60     
Subtract.
= 40

Rohana owes her sister $40.

b) To determine how many weeks Rohana needs to pay off the loan, divide the amount she still owes, $40, by the amount she repays her sister per week, $10.

40 ÷ 10 = 4

It will take Rohana four more weeks to repay her sister.
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Question 20

a) 20 – [3 × (–8)]  
Brackets.
= 20 – (–24)    
Subtract.
= 44

b) (4 × 5) + [–2 × (–3)]  
Brackets, in order from left to right.
= 20 + [–2 × (–3)]
= 20 + 6          
Add.
= 26

c) –62 ÷ (–11 + 9)   
Brackets.
= –62 ÷ (–2)    
Divide.
= 31

d) [–3 + (–5)] × 3 ÷ (–4) – 13  
Brackets.
= –8 × 3 ÷ (–4) – 13        
Multiply and divide, in order from left to right.
= –24 ÷ (–4) – 13
= 6 – 13                
 Subtract.
= –7
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Question 21

a) 2 × 3 – 4 × 5  
Multiply in order, from left to right.
= 6 – 4 × 5
= 6 – 20       
Subtract.
= –14

b) 3 × [14 + (–2)] – 30   
Brackets.
= 3 × 12 – 30        
Multiply.
= 36 – 30           
Subtract.
= 6
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Question 22

Use guess and test and organize the guesses and tests in a table. Since the product is positive and the mean is negative, both integers must be negative.

	Integer 1
	Integer 2
	Mean
	Product

	–10
	–24
	–17
	240

	–11
	–23
	–17
	253

	–12
	–22
	–17
	264

	–13
	–21
	–17
	273


The two integers that have a mean of –17 and a product of 273 are –13 and –21.
Section 8.5      Page 317
Question 23

a) To determine the score, multiply 35 by 4, and add this to the product of 10 by –1.

35 × 4 + 10 × (–1)   
Multiply in order, from left to right.
= 140 + 10 × (–1)

= 140 + (–10)       
Add.
= 130
The score would be 130.
b) To determine the percent, compute the total possible on the test. Multiply 50 by 4.
50 × 4 = 200
The total possible score is 200.
To find the percent 130 is out of 200, divide 130 by 200 and multiply by 100.

130 ÷ 200 × 100  
Multiply and divide in order, from left to right.
= 0.65 × 100
= 65

The student’s score expressed as a percent is 65%.
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Question 24
Answer may vary. Example:
To obtain an expression that equals 2:

–2 ÷ (–2) + (–2) ÷ (–2)  
Divide in order, from left to right.
= 1 + (–2) ÷ (–2)
= 1 + 1              

Add.
= 2

To obtain an expression that equals 3:

[–2 + (–2) + (–2)] ÷ (–2) 
Brackets.
= –6 ÷ (–2)           

Divide.
= 3

To obtain an expression that equals 4:

–2 × (–2) × (–2) ÷ (–2)  
Multiply and divide in order, from left to right.
= 4 × (–2) ÷ (–2)
= –8 ÷ (–2)
= 4

To obtain an expression that equals 5:
–2 × (–2) + (–2) ÷ (–2)  
Multiply and divide in order, from left to right.
= 4 + (–2) ÷ (–2)
= 4 + 1             

Add.
= 5

To obtain an expression that equals 6:
–2 – (–2) × (–2) × (–2)    
Multiply.
= –2 – 4 × (–2)         

Multiply.
= –2 – (–8)            

Subtract.
= 6
To obtain an answer that equals 8:
–2 × (–2) + (–2) × (–2)  
Multiply in order, from left to right.
= 4 + (–2) × (–2)
= 4 + 4            


Add.
= 8
Chapter 8 Review
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Question 1

Integers include positive and negative whole numbers and zero.
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Question 2

When following the order of operations to evaluate –2 + (4 – 9) ÷ 5 × 3, do the operation (subtraction) within the brackets first.
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Question 3

An integer chip representing +1 and an integer chip representing –1 are together called a zero pair.
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Question 4

a) The diagram represents 2 groups of 5 blue chips, which is equal to 10 blue chips. The multiplication statement is 
(+2) × (–5) = –10.
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b) The diagram represents 8 zero pairs with 4 groups of 2 red chips being removed. Eight blue chips are remaining. The multiplication statement is (–4) × (+2) = –8. 
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Question 5
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a)
There are 9 red chips. So, the product is +9

(+3) × (+3) = +9

[image: image180.png]


b)
There are 20 blue chips. So, the product is –20.
(+4) × (–5) = –20

c) Start with 2 zero pairs. Remove 1 group of 2 blue chips.
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There are 2 red chips. So, the product is +2.
(–2) × (–1) = +2

d) Start with 15 zero pairs. Remove 5 groups with 3 red chips in each group.
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There are 15 blue chips left. So, the product is –15.

(–5) × (+3) = –15
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Question 6

To determine how far the sloth climbed down, multiply the rate per minute by the number of minutes.

(+2) × (+9) = +18

The sloth climbed down 18 m.
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Question 7
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a) (+3) × (–6) = –18

b) (+4) × (+2) = +8
Four sections of direction +2 represent (+4) × (+2).
[image: image184.png]
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Question 8

a) The integers +7 and –8 have different signs, so the product is negative.

(+7) × (–8) = –56

b) The integers –12 and –9 have the same sign, so the product is positive.

(–12) × (–9) = 108
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Question 9

a) Estimate the product.

22 × 35 
[image: image25.wmf]»

 20 × 40

Since the integers +22 and +35 have the same sign, the product is positive.

So, +22 × (+35) 
[image: image26.wmf]»

 +800

Multiply (+22) × (+35) using the sign rules.

(+22) × (+35) = +770

b) Estimate the product.

49 × 13 
[image: image27.wmf]»

 50 × 10

Since the integers –49 and +13 have different signs, the product is negative.

So, (–49) × (+13) 
[image: image28.wmf]»

 –500

Multiply (–49) × (+13) using the sign rules.

(–49) × (+13) = –637
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Question 10

–3 × 33 = –99

3 × (–33) = –99

–9 × 11 = –99

9 × (–11) = –99

–1 × 99 = –99

1 × (–99) = –99
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Question 11

a) The amount Kenji spends in a year is $5 per week for 52 weeks. This could be represented as 5 × 52.
b) 5 × 52 = 260

Kenji spends $260 a year on sports magazines.
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Question 12

a) There are 5 red chips in each of the two groups, so the quotient is +5.

(+10) ÷ (+2) = (+5)

or
10 red chips are divided into groups of 5 red chips. There are 2 groups, so the quotient is +2.

[image: image185.png]


(+10) ÷ (+5) = (+2) 
b) There are 8 blue chips divided into groups of 2 blue chips. There are 4 groups, so the quotient is +4.

(–8) ÷ (–2) = (+4)

or

[image: image186.png]


8 blue chips are divided into 4 groups. There are 2 blue chips in each group, so the quotient is –2.

(–8) ÷ (+4) = (–2)
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Question 13

a) Separate 16 red chips into groups of 8 red chips. Count the number of groups.
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There are 2 groups. So, the quotient is +2. 
(+16) ÷ (+8) = +2

b) Separate 14 blue chips into groups of 2 blue chips. Count the number of groups.
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There are 7 groups. So, the quotient is +7. 
(–14) ÷ (–2) = +7

c) Separate 2 blue chips into two groups. Count how many blue chips are in each group.

There is 1 blue chip in each group. So, the quotient is –1.
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(–2) ÷ (+2) = –1
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Question 14

Word problems will vary. Example:
The value of a share of Orange Computers Limited fell $14 in 7 h. How much did the value fall per hour if the rate of fall was constant?
To find the rate of fall per hour, divide the total amount that it fell, $14, by the number of hours, 7 h.

(+14) ÷ (+7) = +2.

The rate of fall was $2/h.
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Question 15
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(–18) ÷ (–3) = +6
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Question 16

In the first expression, the two integers have different signs, so the quotient is negative. In the second expression, the two integers have the same sign, so the quotient is positive. In the third expression, the integers have different signs, so the quotient is negative. So, the second expression, (–247) ÷ (–13), will have the greatest value.
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Question 17

a) +75 and +25 have the same sign, so the quotient is positive.

75 ÷ 25 = 3

b) +64 and –8 have different signs, so the quotient is negative.
64 ÷ (–8) = –8
c) –85 and +5 have different signs, so the quotient is negative.

–85 ÷ 5 = –17

d) –88 and –11 have the same sign, so the quotient is positive.

–88 ÷ (–11) = 8
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Question 18

Answers may vary. Example: If two integers have a quotient of –1, the integers are identical except for having different signs.
–9 and 9 are identical, except for the signs
–9 ÷ 9 = –1
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Question 19

To determine the amount each person paid, divide the total cost of admission, $90, by 5.

90 ÷ 5 = 18

Each person, except for the person celebrating his birthday, paid $18.
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Question 20

a) –3 × [(–4) – (–10)] + 12   
Brackets.
= –3 × 6 + 12            

Multiply.
= –18 + 12               

Add.
= –6

b) 12 ÷ (5 – 8) – 4 × (–2)    
Brackets.
= 12 ÷ (–3) – 4 × (–2)    
Divide and multiply in order, from left to right.
= –4 – 4 × (–2)
= –4 – (–8)            

Subtract.
= 4
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Question 21

a) To find the mean divide the sum by 6.

–42 ÷ 6 = –7

The mean is –7.

b) No, there is not enough information to determine the six integers. The six integers can be any six integers with a sum of –42.
Example: (–40, +10, +2, –5, –1, –8) and (100, –150, +99, –1, –55, –35) both have a sum of –42 and a mean of –7.
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To determine the mean change per year, subtract 79 840 from 68 135 and divide by 5.
(68 135 – 79 840) ÷ 5  
Brackets.
= –11 705 ÷ 5          

Divide.
= –2341

The mean change per year was –2341 people.
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Question 23

To determine the total time, find the time it took to descend 90 m by dividing 90 by 3.

90 ÷ 3 = 30

It took 30 seconds for the plane to descend the first 90 m.

Find the time it took to descend the next 80 m by dividing 80 by 2.

80 ÷ 2 = 40

It took 40 seconds for the plane to descend the next 80 m.

To determine the total time, add 30 and 40.

30 + 40 = 70

It took the plane 70 s, or 1 min and 10 s, to descend.
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Question 24

To determine the single payment, find the total discount by multiplying $5 by 36 months.

5 × 36 = 180

The total discount is $180.

Find the total charge for three years without the discount by multiplying $250 by 3.

250 × 3 = 750

The total charge for three years without discount is $750.

To determine the single payment, subtract $180 from $750.

750 – 180 = 570

The single payment would be $570.

Chapter 8 Practice Test
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Question 1

Answer: C
 (–5) + (–5) + (–5) + (–5) is equivalent to (+4) × (–5).
Chapter 8 Practice Test
Page 320
Question 2
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Answer: C
The diagram shows 12 zero pairs with 6 groups of 2 red chips per group being removed. There are 12 blue chips remaining. This represents 
(+6) × (–2) = –12.

Chapter 8 Practice Test
Page 320
Question 3

Answer: B
To determine which expression does not equal 3, evaluate each expression.

A: (–3) × (–1) ÷ (+1)  

Multiply and divide in order, left to right.
    = 3 ÷ (+1)
    = 3

B: (+3) ÷ (–1) = –3

C: (+27) ÷ (+9) = 3

D: (+27) ÷ (–3) ÷ (–3) = 3

Chapter 8 Practice Test
Page 320
Question 4

Answer: D
To determine which expression equals (–3) × (+8) = –24, evaluate each expression.

A: (–12) × (–2) = 24

B: (–24) ÷ (–1) = 24

C: (+4) × (+6) = 24

D: (+72) ÷ (–3) = –24
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Question 5

Answer: C
To determine the greatest product of any two integers, select two integers with the same sign to obtain a positive product.

(–22) × (–16) = 352

(+18) × (19) = 342

Any other pairs will produce smaller products. So, the greatest product is 352.
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Question 6

Answer: A
To determine the value of the expression, follow the rules of the order of operations.
2 × [5 – (–3)] + (–6)  

Brackets.
= 2 × 8 + (–6)       

Multiply.
= 16 + (–6)        

Add.
= 10
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Question 7

Dividing any integer by its opposite results in a quotient of –1.

Example: 8 and –8 are opposites. 8 ÷ (–8) = –1
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Question 8

To determine the overnight low, determine how much the temperature dropped in the 6-hour period from midnight until 6:00 a.m. To do this, multiply –2 by 6.

–2 × 6 = –12

The temperature changed by –12 °C in the 6-hour period. Next, add this change to the temperature at midnight of +3 °C. –12 + 3 = –9.
The overnight low temperature was –9 °C.
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Question 9
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Answers may vary. Example:

The number line shows –12 divided into 3 equal parts.
This models: (–12) ÷ (+3) = –4

The number line show –12 divided into 3 equal parts, each representing –4.

This models: (–12) ÷ (–4) = +3
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Question 10
a) The integers –65 and +18 have different signs, so the product is negative.

–65 × 18 = –1170
b) The integers –24 and –31 have the same sign, so the product is positive.

–24 × (–31) = 744
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Question 11

a) The integers –64 and –16 have the same sign, so the quotient is positive.

–64 ÷ (–16) = 4

b) The integers +99 and –11 have different signs, so the quotient is negative.

99 ÷ (–11) = –9
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a) –6 × 5 + (–27) ÷ (–9)  

Multiply and divide in order, from left to right.
= –30 + (–27) ÷ (–9)
= –30 + 3            


Add.
= –27

b) [8 + (–6)] ÷ (–2) – 4 × (–3)  
Brackets.
= 2 ÷ (–2) – 4 × (–3)         

Divide and multiply in order, from left to right.
= –1 – 4 × (–3)
= –1 – (–12)               


Subtract.
= 11
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To determine the mean daily temperature, add the temperatures for the week and divide by 7.

[(–6) + 3 + 1 + (–1) + (–3) + (–2) + (–6)] ÷ 7    Brackets

= –14 ÷ 7




    Divide.
= –2

The mean daily temperature was –2 °C.

Chapter 8 Practice Test
Page 321
Question 14

Word problems will vary. Example: Faye borrowed $8/week from her brother. How much did she owe her brother at the end of 4 weeks?

To determine how much Faye owes, multiply the number of weeks by how much she borrowed each week.
(+4) × (–8) = –32
Faye will owe her brother $32.
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Question 15

Answers may vary. Example: Examine the signs of the two integers.
The product of two integers with the same sign is positive. Example: –8 × (–9) = +72. The product of two integers with different signs is negative. Example: –14 × (+5) = –70. The product of two integers will be zero if one or both of the integers are zero. 
Example: 0 × (–19) = 0
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Question 16

To determine the depth of the submarine after the dive, find the amount it dove at the rate of 12 m/min, by multiplying 12 by 6.

12 × 6 = 72
The submarine dove 72 m at the rate of 12 m/min.

Find the amount it dove at the rate of 7 m/min, by multiplying 7 by 4.

7 × 4 = 28
The submarine dove 28 m at the rate of 7 m/min.

The total amount of the dive was 72 + 28 = 100 m.
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Question 17

a) To determine the account balance at the end of the two months, compute the following:

200 + 4 × 95 + 8 × (–50) + 2 × (–10)
Multiply and divide in order, from left to right.
= 200 + 380 + 8 × (–50) + 2 × (–10)
= 200 + 380 + (–400) + 2 × (–10)
= 200 + 380 + (–400) + (–20)       
Add in order, from left to right.
= 580 + (–400) + (–20)
= 180 + (–20)

= 160

The account balance at the end of the two months is $160.

b) To determine when Peter’s account will be empty if he continues in the same way, compute the change in his account per month.
[4 × 95 + 8 × (–50) + 2 × (–10)] ÷ 2  
Brackets; multiply within the bracket in order, from 





left to right.
= [380 + 8 × (–50) + 2 × (–10)] ÷ 2
= [380 + (–400) + 2 × (–10)] ÷ 2
= [380 + (–400) + (–20)] ÷ 2

= –40 ÷ 2                    


Divide.
= –20

The amount of change in Peter’s account per month is –$20. Divide the amount that is in Peter’s account $160 by the amount of change in his account per month.

160 ÷ –20 = –8
If Peter continues in the same way, his account will be empty in 8 months.
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Question 1
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Question 3

To determine the surface area of the puck, find the area of one of the circular bases.

The diameter of the circular base is 7.6 cm. Divide by 2 to find the radius.

7.6 ÷ 2 = 3.8
The radius is 3.8 cm.

Area of a circle = π × r2

       
  = 3.14 × 3.82

      
  = 45.34

The area of one of the circular bases is 45.34 cm2.

To find the area of both bases, multiply 45.34 cm2 by 2.
45.34 × 2 = 90.68
The area of both circular bases is 90.68 cm2.

Find the area of the curved face of the puck by multiplying the circumference of the circular base by the height.

Area of curved face = 2 × π × r × h
                                 = 2 × 3.14 × 3.8 × 2.5
                                 = 59.7

The area of the curved face is 59.7 cm2.

The total surface area of the puck is 90.7 + 59.7 = 150.4 cm2.
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Question 4
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a) Find the area of the base by multiplying the length by the width.

Area of the base = l × w
             
   = 2.1 × 1.2

             
   = 2.52

The area of the base is 2.52 m2.

Find the area of the two triangular sides, by multiplying the triangle base by the height of the triangle and divide by 2.
Area of triangle side = b × h ÷ 2

                 
          = 2.1 × 0.9 ÷ 2

               
          = 0.945

Double this to find the area of both triangular sides: 2 × 0.945 = 1.89

The area of both triangular sides is 1.89 m2.

Find the area of the ramp, by multiplying its length by its width.

Area of the ramp = l × w
             
    = 2.3 × 1.2

             
    = 2.76

The area of the ramp is 2.76 m2.

Find the area of the back section by multiplying length by width.

Area of the back section = l × w
                    

    = 1.2 × 0.9

                   

    = 1.08

The area of the back section is 1.08 m2.

To find the total area, add the above areas:

Total area = 2.52 + 1.89 + 2.76 + 1.08
The total surface area is 8.25 m2.

b) To find the amount of plywood needed without the base, subtract the area of the base from the total surface area.
8.25 – 2.52 = 5.73

The amount of plywood needed without the base is 5.73 m2.
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To determine the number of square metres of vinyl to line the inside of the pool, find the area of the bottom of the pool by multiplying the length by the width.
Area of the bottom of the pool = l × w
                         

  = 7 × 4

                         

  = 28

The area of the bottom of the pool is 28 m2.

Find the area of a short side of the pool by multiplying the width by the depth.

Area of short side of the pool = w × d
                       

            = 4 × 2.5

                        

= 10

The area of a short side of the pool is 10 m2. To find the area of both short sides, multiply 10 by 2. 10 × 2 = 20. The area of both short sides is 20 m2.

Find the area of a long side of the pool by multiplying the length by the depth.

Area of long side of the pool = l × d
                       

           = 7 × 2.5
                      

           = 17.5

The area of a long side of the pool is 17.5 m2. To find the area of both long sides, multiply 17.5 by 2. 17.5 × 2 = 35. The area of both long sides is 35 m2.

To find the total amount of vinyl needed, add the areas.

28 + 20 + 35 = 83

The total amount of vinyl needed is 83 m2.
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Find the total surface area of the cube by find the area of one face and multiplying the area by 6.

Total surface area of cube = 6 × s2
                     

      = 6 × 52
                    

      = 150
The total surface area of the cube is 150 cm2.

Find the area of the two circular holes by multiplying the area of one circle by 2.

Divide the diameter of the circle by 2 to obtain the radius: 4 ÷ 2 = 2. The radius is 2 cm.

Area of two circular holes = 2 × π × r2
                     

       = 2 × 3.14 × 22
                     

       = 25.12

The area of the two circular holes is 25.12 cm2.

Find the area of the curved side of the cylinder.

Area of the curved side of the cylinder = 2 × π × r × h
                               


  = 2 × 3.14 × 2 × 5

                               


  = 62.8
To find the total amount of surface to be spray painted, add the surface area of the cube to the area of the curved side of the cylinder and subtract the two circular bases of the cylinder.

Total area to be painted = 150 + 62.8 – 25.12

                   

   = 187.68

The total area to be painted is 187.68 cm2.
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Find the surface area of cylinder A:
Surface area = 2 × π × r2 + 2 × π × r × h
          
         = 2 × 3.14 × 302 + 2 × 3.14 × 30 × 45
          
         = 14 130
The surface area of cylinder A is 14 130 cm2.

Find the surface area of cylinder B:
Surface area = 2 × π × r2 + 2 × π × r × h
          
         = 2 × 3.14 × 602 + 2 × 3.14 × 60 × 45

           
         = 39 564
The surface area of cylinder B is 39 564 cm2.
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a) To determine the incubation time for a chicken’s egg, multiply the incubation time for a pigeon’s egg by 
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.

18 × 
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 = 
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126

 = 21

The incubation time for a chicken’s egg is 21 days.

b) To determine the incubation time for a warbler’s egg, multiply the incubation time for a pigeon’s egg by 
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.

18 × 
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 = 
[image: image34.wmf]9

126

 = 14

The incubation time for a warbler’s egg is 14 days.
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To find what fraction of a cake each person takes home, divide 
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1

 of the cake into five equal pieces.

Each piece is 
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1

 of the cake. So, each person took home 
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1

 of the cake.

To find the fraction of the cake each person takes home using fraction operations, divide 
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 by 5.
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 ÷ 5 = 
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 × 
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 = 
[image: image42.wmf]10

1


Each person took home 
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 of the cake.
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To find the maximum lifespan of a white-tailed deer compared to the maximum life span of a bison, multiply 
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The maximum lifespan of a white-tailed deer is 
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 the maximum lifespan of a bison.
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To determine what fraction of Earth’s surface is covered by the Pacific Ocean, multiply 2
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The Pacific Ocean covers 
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 of Earth’s surface.
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To determine the width of the flag of Nunavut, multiply 96 by 1
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96 × 1
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 = 96 × 
[image: image62.wmf]9

16

 
                = 
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                = 54

The width of the flag of Nunavut is 54 cm. 
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a) To determine how many times as long it snowed on Wednesday as on Thursday, divide 3
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 by 2
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It snowed 1
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 times as much on Wednesday as it did on Thursday.

b) To determine how many times as long it snowed on Thursday as on Wednesday, divide 2
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 by 3
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It snowed 
[image: image86.wmf]7

5

 times as much on Wednesday as it did on Thursday.
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Question 14

To determine the amount of money won by the winner, multiply $900 by 
[image: image87.wmf]2

1

.
900 × 
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1

 = 
[image: image89.wmf]2

900

 
               = 450

The winner won $450.

To determine the amount of money won by the runner-up, multiply $900 by 
[image: image90.wmf]3

1

.

900 × 
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1

 = 
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900

 
               = 300

The runner-up won $300.

To determine the amount of money won by the third-place finisher, multiply $900 by 
[image: image93.wmf]6

1

.

900 × 
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1

 = 
[image: image95.wmf]6

900

 
                = 150.
The third-place finisher won $150.
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Question 15

To determine Mei’s average speed on her drive home, multiply 60 by 
[image: image96.wmf]3

2

.
60 × 
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2

 = 
[image: image98.wmf]3

120

 
             = 40

Mei’s speed on her drive home was 40 km/h.
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Question 16

Method 1: Since 
[image: image99.wmf]5

1

 of the flagpole is 2 m long, the remaining 
[image: image100.wmf]5

4

 must be four times as long, which is 2 × 4 or 8 m.
Method 2: Since 
[image: image101.wmf]5

1

 of the flagpole is 2 m long, the length of the whole flagpole is
5 × 2 = 10 m. The length of the portion above ground is 10 m – 2 m = 8 m.
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Question 17

To determine the volume of the cylindrical drum, multiply the area of the base by the height.

[image: image199.png]


To find the radius, divide the diameter by 2.

0.5 ÷ 2 = 0.25

The radius is 0.25 m.

Volume  = area of base × height

               = π × r2 × h
               = 3.14 × 0.252  × 1
               = 0.196

The volume of the cylinder is 0.196 m3.
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Question 18

[image: image200.png]3an





a) To find the volume of the cube, multiply the area of the base by the height.

Volume = area of base × height

        
  = s2 × s
        
  = s3
        
  = 113
     
  = 1331

The volume of the cube is 1331 cm3.
b) To find the volume of the cube with the cylinder removed, find the volume of the cylinder and subtract this volume from the volume of the cube. To find the volume of the cylinder, multiply the area of the base by the height.

Volume = area of base × height

       
  = π × r2 × h
      
  = 3.14 × 32 × 11
        
  = 310.86

The volume of the cylinder is 310.86 cm3.

Calculate the volume of the cube – the volume of the cylinder.

1331 – 310.86 = 1020.14

The volume of the cube with the cylinder removed is about 1020 cm3.
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Question 19

Find the volume of the waterbed in cubic metres and multiply it by 1000 to find the mass in kg.

The waterbed is a rectangular prism. Find the area of the base and multiply it by the height.

Volume = area of base × height

       
  = l × w × h
      
  = 2.15 × 1.53 × 0.23

       
  = 0.756585

The volume of the waterbed is 0.756585 m3.

Multiply the volume by 1000.

0.756585 × 1000 = 756.585

The mass of the waterbed is 756.585 kg.
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Question 20
a) To determine the volume of the 12 pop cans, find the volume of one can and multiply it by 12. The can is in the shape of a cylinder. To find the volume, multiply the area of the base by the height.
Volume = area of base × height

       
  = π × r2 × h
       
  = 3.14 × 3.22 × 12
        
  = 385.8

The volume of one pop can is 385.8 cm3. The volume of 12 pop cans is 
385.8 × 12 = 4630.

The volume of 12 pop cans is 4630 cm3.

b) To determine the minimum volume of the box, multiply the area of the base by the height.

Volume = area of base × height

       
  = l × w × h
       
  = 25.6 × 19.2 × 12

       
  = 5898

The minimum volume of the box is 5898 cm3.
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Question 21

To find the volume of the L-shaped metal bracket, divide the shape into two rectangular prism–shaped pieces.
The rectangular prism–shaped piece on the top has dimensions of 10 cm by 1 cm by 4 cm. The rectangular prism–shaped piece on the left has dimensions of 3 cm by 1 cm by 4 cm. Find the volume of each piece and add the volumes to find the total volume.

Volume = area of base × height

[image: image201.png]10 cm
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  = l × w × h
       
  = 10 × 1 × 4

      
  = 40

The volume of the top piece is 40 cm3.

Volume = area of base × height

       
  = l × w × h
       
  = 3 × 1 × 4

       
  = 12

The volume of the left piece is 12 cm3.

The total volume is 40 + 12 = 52 cm3.
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Question 22

a) To find the missing number, divide 15 by 5.

15 ÷ 5 = 3

So, 5 × 3 = 15

b) To find the missing number, divide 28 by –2.
28 ÷ (–2) = –14

So, –14 × (–2) = 28

c) To find the missing number, divide –32 by 8.
–32 ÷ 8 = –4

So, –4 × 8 = –32

d) To find the missing number, divide –24 by –6.
–24 ÷ –6 = 4

So, –6 × 4 = –24
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Question 23

Estimates may vary.
a) Estimate the product.

22 × 14 
[image: image102.wmf]»

 20 × 10

Since the integers +22 and –14 have different signs, the product is negative.

So, +22 × (–14) 
[image: image103.wmf]»

 –200

Multiply (+22) × (–14) using the sign rules.

(+22) × (–14) = –308

b) Estimate the product.

46 × 13 
[image: image104.wmf]»

 50 × 10

Since the integers –46 and –13 have the same sign, the product is positive.

So, –46 × (–13) 
[image: image105.wmf]»

 +500

Multiply (–46) × (–13) using the sign rules.

(–46) × (–13) = +598

Chapters 5–8 Review 
Page 326
Question 24

Pairs of integers that have a product of –20 are

–1 × 20 = –20

1 × (–20) = –20

–2 × 10 = –20

2 × (–10) = –20

–4 × 5 = –20

4× (–5) = –20
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Question 25

a) To find the missing number, divide 20 by 5.

20 ÷ 5 = 4

So, 20 ÷ 4 = 5

b) To find the missing number, multiply –11 by 2.

–11 × 2 = –22
So, –22 ÷ (–11) = 2
c) To find the missing number, multiply 8 by –3.

8 × –3 = –24

So, –24 ÷ 8 = –3

d) To find the missing number, divide –21 by 7.

–21 ÷ 7 = –3

So, –21 ÷ (–3) = 7
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Question 26

The quotient of two opposite integers is –1. Example: –6 and +6 are opposite integers;

–6 ÷ (+6) = –1
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Question 27

a) Yes, the product of two integers is always an integer. Multiplication is repeated addition. Since the sum of any set of integers is an integer, the product of two integers is always an integer.

b) No, the quotient of two integers is not always an integer. Division of an integer by most other integers gives parts that do not contain a whole number of units. For example, the quotient of 5 divided by any integer greater than 5 or less than –5 is not an integer.
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Question 28

To determine how much Dave still owes, multiply $25 by 6. Subtract this product from $350.

350 – 25 × 6   

Multiply.
= 350 – 150    

Subtract.
= 200

Dave still owes $200.
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Question 29

To find the temperature at 2:00 p.m., first find the change of temperature from 9:00 a.m. to 4:00 p.m., by subtracting –22 °C from –8 °C.
–8 – (–22) = 14

The change of temperature was 14 °C.

Next, determine the number of hours that have passed from 9:00 a.m. to 4:00 p.m. From 9:00 a.m. to 4:00 p.m., 7 hours have passed. Divide the change of temperature by 7 hours.

14 ÷ 7 = 2

The change of temperature was 2 °C/h.

At 2:00 p.m. the temperature was 2 × 2 or 4 °C colder than it was at 4:00 p.m. So, add –4 to –8.
–4 + (–8) = –12

At 2:00 p.m. the temperature was –12 °C.
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Question 30

To determine the amount of gasoline used for city driving, multiply 11 by 600 and divide by 100.

11 × 600 ÷ 100  
Multiply and divide in order, from left to right.
= 6600 ÷ 100
= 66

Len used 66 L for city driving.

To determine the amount of gasoline used for highway driving, multiply 8 by 1500 and divide by 100.

8 × 1500 ÷ 100  
Multiply and divide in order, from left to right.
= 12 000 ÷ 100
= 120

Len used 120 L for highway driving.

The total amount of gasoline that Len used is 66 + 120 = 186 L.
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Question 31

a) –2 × [–6 – (–12)] + 10        Brackets.
= –2 × 6 + 10                
Multiply.
= –12 + 10                  

Add.
= –2

b) 14 ÷ (5 – 7) – 3 × (–4)       Brackets.
= 14 ÷ (–2) – 3 × (–4)          
Divide and multiply in order, from left to right.
= –7 – 3 × (–4)

= –7 – (–12)                 
Subtract.
= 5
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Question 32

To find the integer, start with 45 and work backward, performing inverse operations.

(45 ÷ 5 – 14) × 4       

Within the bracket, divide.
= (9 – 14) × 4          

Brackets.
= –5 × 4              

Multiply.
= –20

The integer is –20.

To verify that –20 is the integer,
Divide –20 by 4: –20 ÷ 4 = –5

Add 14 to –5: 14 + (–5) = 9

Multiply 5 by 9: 5 × 9 = 45[image: image106.emf]
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