Applying Integer Operations

MathLinks 8, pages 312-317

Suggested Timing Applying Integer Operations
50-60 minutes ’ Y :
Materials PRy
e calculator (optional) After this lesson,
you will be able to...
.................................................................................. S
. operations to
Blackline Masters soive problems
involving integers
BLM 8-3 Chapter 8 Warm-Up
BLM 8-11 Section 8.5 Extra Practice
Mathematical Processes A famous submersible, the Ben Eranklin, is at the Vancouver Maritime
Museum. This submersible was built to study the currents and sea life
Communication (C) along the cast coast of North America in the Gulf Stream.
. Did You Know? The Ben Franklin explored the Gulf Stream ar depths from 200 m o
Connections (CN) The Ben Frankfin ts 60 m. How would you represent these depths with integers? Whar
nried ey tha operation would you use to find how many rimes as great a depth of
D Mental Mathematics and Estimation (ME) ::‘ndr‘;blranufmm 600 m is as a depth of 200 m?
. Benjamin Frankdin, - .
Problem Solving (PS) (Lo Erplore the Math
Reason ing (R) ::::;::I:r:\[eksnem his Why is it important to know the order of operations when
‘c:g‘;mfn‘“p::‘zm“ solving problems involving integers?
TEChnOIOQy (T) i;:‘::’;‘:?m‘h Laura, Abeni, and Rob were discussing the following problem.
g g f water abaut 70 km A submersible dives from the surface at 15 m/min for 6 min and then at
D Visualization (V) :';'":’D:H"";"I’I‘?n"::“; 25 m/min for 20 min, What is the depth of the submersible after the dive?
................................................................................. . :‘;""éflr':il‘:“"‘ They warked together to write the following expression to salve
. - e the problem.
Specific Outcomes 6 % (18] + 20  (=25)
N7 Demonstrate an understanding of multiplication and division JnenThepevaas e SYpIeSion indepentend
aura evaluated the expression as +1750.
of integers, concretely, pictorially and symbolically. Aberi evaluated the expresion 1s ~530.
ab evaluated the expression as =750,
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Categor uestion Numbers . .
the Did You Know? feature. Ask students to consider

Essential (minimum questions | 1-4, 6, 8, 12, 15 the two questions at the end of the description.
fo cover the outcormes) Students will likely agree on the use of the integers
Typical 174, 6,821 —600 and —200 to represent the two depths. Ask
 Extension/Enrichment 13,2224 J students which operation is required to answer the
second question. The word fimes in the question may
Planning Notes sggggst tf’ some that multiplicatiop is required, bgt
division is usually used to determine how many times
Have students complete the warm-up questions on as great one quantity is as another. Once the decision
BLM 8-3 Chapter 8 Warm-Up to reinforce material  js made to use division, have students complete the
learned in previous sections. calculation, with negative integers representing the
Inform students that in section 8.5 they will need to ~ depths: (—=600) =+ (=200) = +3. Thus, a depth of
decide when to use multiplication and when to use 600 m is three times as great as a depth of 200 m.

division of integers. Because the section includes the
order of operations with integers, students will also
draw on their knowledge of addition and subtraction.

In this exploration, students explore the importance
of knowing the order of operations when solving
problems involving integers.

As a class, read and discuss the information about
the Ben Franklin submersible. Students may be
interested in the origin of its name, as described in
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1. Explain how the expression represents the problem.

sion correctly? How do

2. Which student evaluated the exy
you know?

3. What errors did the other rwo students make?
4. What is the depth of the submersible after the dive?

Reflect on Your Findings

5. Why
suly

it impartant

problems in
" Literacy ° Link
Omitting Positive

Example 1: Use the Order of Operations
Signs or Brackets

Calculate.
ol (=15} = [=3) — (44) x (=2
b (—6) = (=9) + (—14] + (+2)

=8+ (=2)x[4+(=1)]

5) + (—3) — (+4) % (—2) Multiply and divide in order, from left 1o right
(+5) s4) % (=2)

n be
wiitten as —9 + (—3).

W) (—16) + [(+5) — (+6) + (=7)

o =2 %[5+ (=3)1] + (=15)
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Method 1 Have students complete the exploration
in groups of three, assuming the roles of Laura,
Abeni, and Rob. The student assigned to each role can
determine how that person evaluated the expression
and describe the method to the group. The three
students can collectively decide which value of the
expression is correct. Some students may reason from
the wording of the problem that the descent can be
considered in two stages, first a descent to a depth

of 90 m and then a descent of a further 500 m to a
total depth of 590 m. Other students may invoke the
order of operations and state that both multiplication
operations in the expression must be performed
before the addition.

Method 2 Have students complete the exploration
individually. Then, poll the class to determine which
value of the expression students believe is correct. If
there are differences of opinion, have a class or group
discussion to decide on the correct value.

424 MHR < MathLinks 8: Teacher’s Resource

Example 1

This example shows students how to apply the order
of operations to integer calculations.

Literacy Link Note that in part ¢) positive signs
and unnecessary brackets are omitted from the
expressions, as described in the Literacy Link
beside the exploration. Stress the situations in
which signs and brackets can and cannot be
omitted. Part c¢) also includes the use of square
brackets as a grouping symbol to avoid the use
of one set of round brackets around another set.

After discussing Example 1, have students complete
the Show You Know question to make sure that they
are ready to move on.

Example 2

Example 2 shows an application of integer calculations
and involves the order of operations in calculating a
mean value.

Literacy Link Draw students’ attention to the
Literacy Link beside this example, reminding
students of the definition of mean and indicating
the mean of three integers.

Stress the role of the division bar as a grouping
symbol. Also, point out the selective use of signs and
brackets in the example. Check that students clearly
understand the situations in which signs and brackets
can be omitted. As in earlier examples of applications
of integer calculations in this chapter, stress the
importance of the summary statement to explain the
meaning of the integer result.

After discussing Example 2, have students complete
the Show You Know question to make sure that they
are ready to move on.



Did You Know? Example 2: Apply Integer Operations

it vieek ch in Pepuis, Mz h: + daily high temperatures
Pegis s aboit Omne \\u.l: in .\i.\: hin |I:|..l|| 5 Nllllllu! 1 the l:l_\ high nmg;'nrmlln
190 km north of were =2 °C, =6 °C, +1 °C, +2 °C, =5 °C, =8 °C, and +4 *C. What
Winnipeg and is the was the mean daily high temperature for thar week?
largest First Nations
community in
= Solution

The mean temperature is the sum of the temperatures

divided by the number of temperatures,

 Literacy - Link (=21 (=61 {4+ 1+ 21+ =51+ (=Bl +4) ¢ ana
Understanding the 7 k"\“
Mean e 5 4 i 8
The mean of a setof o : s . -
integess is found by = [{=2) + (=6) + {+1) + {+2) + {=5) + (-8) + {+4)] + chat:
dividing their sum by ==144+7 9@ o : .
e namir o ) Qoo YN VY N
. 3 £ (™ ¥ou can amit the round bracket
itk gy Ex ey The mean daily high remperature (" gom both imeners s the.
the mean of —4, +8, z “ e n i \
and 10k for thar week was =2 *C. pasitive sign from +7
(=4} (+8)+ (=100 o
a: ° S|
which equaks —2. St L/ d
On four days in June in Resolute, Nunavur, the daily low
emperatures were —6 °C, 0 °C, +1 °C, and =7 °C. Whar was the

mean daily low temperature for those four days?

""I T

* When solving a problem, you need to decide which operationis) to
perform on integers,

= Some integer problems involve the order of operations.

* The order of operations for integers is the same as for whole
numbers and decimals.
« Brackets.

= Multiply and divide in order, from left to right.
« Add and subtrace in order, from left to right.

Communicate the ideas
1. Lance evaluated the expression —2 x (4 + 5) + 3 1o equal 0.
a) What mistake did he make?
) What is the correct value of the expression?

Meeting Student Needs

Show the students a picture of Ben Franklin and
locate the Gulf Stream on a map.

Describe the way we use sea level as the zero point
for measuring how high land is. Discuss how high
above sea level the students’ community is. How
would we write numbers showing how deep the
ocean is?

For Example 1, you may wish to quickly reactivate
students’ skills related to the order of operations.
For Example 1, complete at least one additional
problem of each type of division shown in Example 1,
working first as a whole class and then with partners,
before doing the Show You Know activity.

You may wish to have student work in small groups.
Model examples showing the steps used to complete
the equations. Allow time for discussion among the
members of each group and between groups.

Common Errors

* Some students may have difficulty in deciding on
the correct value of the expression in the Explore
the Math.

R, Encourage students to think of the descent
of the submersible in two stages, represented by
6 X (—15) and 20 x (—25), and to add the two
products to determine the total descent.

* Some students may have difficulty in deciding how
each value of the expression was determined in the
Explore the Math.

R, Assist students in recognizing the possible
calculation methods. The most obvious ones
are to perform the operations in order from left
to right (which results in an incorrect value of
+1750); to multiply before adding (which results
in the correct value of —590); and to add before
multiplying (which results in an incorrect value
of —750).

Answers

Explore the Math

1. Explanations may vary. Example: 6 X (—15) represents the
dive for the first 6 min when the rate was 15 m/min. Similarly,
20 X (—25) represents the dive for the next 20 min when the
rate was 25 m/min.

2. Abeni evaluated the expression correctly. Explanations may vary.
Example: The multiplication is performed before the addition.

3. Explanations may vary. Example: Laura evaluated the expression by
performing the operations from left to right. Rob added —15 to +20
before carrying out the multiplication.

4. The depth of the submersible after the dive is 590 m.

5. Answers may vary. Example: It is important to know the order of
operations when solving problems involving integers because you
will get different answers depending on the order in which you
perform the different operations.

Show You Know: Example 1
2)20 b)2 ¢) —19

Show You Know: Example 2
-3°C
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Assessment Supporting Learning

Assessment as Learning

Reflect on Your Findings * Students may benefit from additional questions to help them understand why the order of
Listen as students discuss the answer to operations is important in solving problems. Allow them to verbalize how they would solve
#5. Clarify any misunderstandings. them and why they knew to carry out the work in the order they did.

* Clarify any misunderstandings.

Assessment for Learning

Example 1 » Have students work with a partner and talk through their thinking.
Have students do the Show You Know * Have students refer back to the previous examples that model a question pattern similar to
related to Example 1. those in Example 1.

* Some students may benefit from being coached through the steps represented by the order of
operations for each of parts a) to ¢) in Example 1.

* Students may benefit from working through additional problems. Have them verbalize their
thinking for solving the problems.

* Have students record the steps involved in the order of operations in their chapter Foldable.

Example 2 * Some students may benefit from working with a partner and talking through their thinking.
Have students do the Show You Know * You may need to help some students recall the meaning of mean and the processes involved in
related to Example 2. integer addition.

* Calculators may be beneficial for some students. )
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Did You Knaw? Example 2: Apply Integer Operations 2. Ivan said that the mean of —18, —16, +11, and +15 is positive.

Pequis s sbout Omne wccl-i i.n .\I.lrcll| in l’.i}:luis, 7\1.\.nimh.l, fhc J::Ir' high IL‘1“°|)|:‘I'.\[IIEL‘S Withour calculating the value of the mean, Norah disagreed with
190 km north of were =2 °C, =6 °C, +1°C, +2°C, =5 °C, -8 °C, and +4 °C. What him. How did she know that the mean is not positive?

Winnipeg and is the was the mean daily high temperature for thar week?

m;::;w‘allnm 3. If 15 times an integer is —255, would it be easier to determine the
Manitaba. integer using multiplication or division? Explain.

Solution

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

IR (2061 125+ - 8) )
7

il bar & & division
and groupng symbol, 5o you
can rewrite the numeratar

Check Your lInEiSfﬂﬂdin_g

Mean o0 Irside brackets.

<

s | 7 e L fopy J
|mgn::;[;.:m =[{=2) + (=6) + {+1) + {+2) + {=5) + (=8) + {+4]] + 7  Brackets

dividing their sum by =-14+7 2 Divide. For help with #4 to #7, refer to Example 1 on For help with #8 to #12, refer to Example 2 on

> 9
the number of g 1 Q
Integess. For example, “The mean daily high Q ou can amit the raund brackets page 313, page 314,
the mean of -4, +8, 2 o d the ~alc . — The d: ;i in Princ
and =10k for thar week was =2 *C. positive sigei from +7. 4, Calculate using the order of operations. B. |I1|“: d.nlykl.u.nh(:,l:njl'mr‘\:‘l.nmr in :‘ Tmsl_.c :
[=Al 48]+ {=10) #) (4+30) = (=10) 4 (=20) + (=1) upert, British Columbia, for five days

in January were —4 °C, +1 °C, =2 *C,

3 b (—2) % |(+10) — (+8, =7
which equals ~2. S 2 S N 7) +1°C, and —6 °C, What is the mean
On four days in June in Resolute, Nunavur, the daily low o (+6) + (+9) % {=5) + (=3) of these remperatures?
remperatures were —6 °C, 0°C, +1 °C, and =7 *C. Whar was the
mean daily low temperature for those four days? 5. Calculate using the order of operations. 9. The table shows changes in the number
a) (—4) — (+8) x (=2) = (+15) of subscribers to 2 community newsletter
b) (=3 + (—18) + (+2) =+ (=3) over a six-month period.
e (+16) + [(+4) = (+2)] + (-4) Month in the Number of Subscribars
1 +8 |
. : : 2 6. Calculate. 5 P
* When solving a problem, you need to decide which operationis) to @7 %2412 = +
perform on integers, "‘ i 3 -12
* Some integer problems involve the order of operations. 8 —10+5 4 3% (4) 4 +5
* The order of operations for integers is the same as for whaole o 3214+ (-18)] - & + (-4) 3 B il
numbers and decimals. 6 =10

7. Caleulate,

- Brackers, a) What was the mean change per month
+ Multiply and divide in order, from left to right. o -16+2x(3+1) in the number of subscribers?
- Add and subtract in order, from lefr vo righr. B S+ -9 xd (-1 b) There were 207 subscribers at the

925+ (=10 =-3x[2-(-2 heginning of this period. How many

Communicate the Ideas were there ar the end?

” Over a ten-year period, the population of
1. Lance evaluated th —2x(4+5)+3 al 0. 1
LI i gilfahatio tocqo Saskatchewan decreased from 989 (00 to

a) What mistake did he make? 979 000, What was the mean population
) What is the correct value of the expression? change per vear?
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Answers

Have students read and review the Key Ideas. Stress ~ Communicate the Ideas
that the order of op erations for inte gers is the same 1. a) Explanations may vary. Example: He multiplied -2 by 4 first, and
. then added 5 and 3 to get the answer 0.
as the order that students previously used for whole b) -15
numbers and decimals. 2. Explanations may vary. Example: Since —18 and —16 are further
from zero than +11 and +15, the sum of the four numbers must be

Communicate the Ideas negative. Therefore, their mean is also negative.

You may wish to have students complete the 3. Answers may vary. Example: It would be easier to use division.
questions in groups and discuss their answers. In Xilgllo—vir‘jiliitl;f dividend and 15 as the divisor, the quotient is the
#1, students need to correct an error in applying e

the order of operations. In #2, students use mental

math to decide whether the mean of a set of integers

is positive or negative. In #3, multiplication would

involve systematic trial and be more time consuming.

Assessment Supporting Learning

Assessment as Learning

Communicate the Ideas « Partner students so that they can practise verbalizing their thinking.

Have all students complete #1 to #3. « In #1, students need to apply their understanding of the order of operations. Students may
benefit from referring back to previous examples.

« Students who need assistance with #2 may benefit from writing the meaning of the word mean
and the processes associated with it in their chapter Foldable.

« For #3, have students refer back to the previous examples and encourage them to write
mathematical symbols for the appropriate word in the question.
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2, Ivan said that the mean of —18, —16, +11, and +15 is positive,
Without calculating the value of the mean, Norah disagreed with
him, How did she know that the mean is not positive?

3. If 15 rimes an integer is =255, would i be easier to determine the
integer using multiplication or division? Explain,

11. The mean of five integers is =11, What
is the sum of the integers?

. A golfer had a mean score of =3 for
the 4 rounds of a golf rourmament,
a) What was the golfer’s score for the
whale tournament?
b If par for the course is 72 strokes,
how many strokes did the golfer take
to complete the tournament?

15. A new freczer is at a room temperature of
22 °C. When the freezer is turned on, the
remperature inside drops by 4 *C per hour,
How long does it take the freczer to reach
e L

. A hang glider

descends ar
§0 mfmin foe = —
3 min. The

glider then

L =
m m Golf Scores updraft and rises ar 100 m/min for 2 min.
Par for 4 golf course b the tatal number of strokes Wi aiis thie evaral bhaas ti shos
For help with #4 to #7, refer to Example 1 on For help with #8 to #12, refer to Example 2 on an expert k phete th #) What is the overall change in the hang

glider’s altitude over this 5-min period?

page 313. page 314, coutse. 3 gotfer's p 2
for each round of golf, Uising 68 strokes 1o b Whar is the mean rate of change in the
4. Calculare using the order of operations. 8. The daily low temperatures in Prince compiete a round o a par 70 course gives a scone altitude over this period?

of 2 below par or —2 foe that round. Lising 74

a) (+30) & (=10) 4+ (=20) + {=1) Rupert, British l.|i||1(n!~i.|. In.r .I“-‘- .I,._\-.. ol Bt et Tt
b (—2) % [(+10) — (+8}] + (=7} '“-I':””'"-" ““""“_4 °C, +1°C, -2°C, gives a score of 4 over par or 44 for that round. 17. Because the bameries are low, Darren's
& (+6) + (+9) % (=5) & (=3) 1:I'I|I\:~Ir.‘|ll‘-ﬂ| “_‘: ”‘“'r:f.__h‘" is the mean \)'.m'h is losing 9 min cvery hour. At

ke 3 13, The average temperature of Earth's surface kf-,”“ Pl hr.wh. the watch correctly.

5. Calculate using the order of operations. 9. The table shows changes in the number is about 15 °C. The temperature of Earth's \_\ hat e will 'r”‘ warch show ":h"" [_II‘"
a) {(—4) — (+8) % {=2) — {+15) b s bocrbers i 4 cOmmunit: newsleter crust increases by abour 25 °C for cach correct time is 10:00 a.m. the next day?
B(=3) ¥ (=18 £ ()% () avera shrmont peiiod, LII‘mm.r:.lll‘rl,‘f::,‘Iil‘:.hélir;::;".ﬁ\r“.“{;.::::: 8. a) A store that sells ski equipment lost a
€ (+16) + [(+4) = (+2)] + (=4) [ Manth | Change in the Number of Subscribars | TR : tatal of S18 000 in June, July, and

1 +8 August. Whar was the mean loss per

&. Calculate, 3 5 Did You Know? month?

A 4-T)x2+12 3 12 The high temperatises below Earthis surfate can b) The store broke even in April, May, and
b =10+ 5+ 3 % (—4) 4 +5 create hat springs. Water is heated underground and September. The store owner wants to
@ 3x[14+ (—18)] — § = (—4) 5 mwmmmmmus‘rm;;;m&m make a profir of $54 000 for the year.

"

. Caleulate,
A =16+2x(3+1)
B) 54 (=9 x4 +(=1)

25+ (-1 =3 x |2~ (-2)

6 —10

a) What was the mean change per month
in the number of subscribers?

1) There were 207 subscribers at the
beginning of this period. How many
were there ar the end?

. Over a ten-year period, the population of

Saskatchewan decreased from 989 (00 to
979 000, What was the mean population
change per vear?

National Park s at 54 °C when it reaches the surface.
Hat sprinegs support mamy forms of e, Dr. Kathleen
Lendry of the Unhversity of Manitoba studies an
endangened species of snail that lives in the Cave and
Basin Hot Springs in Banff National Park.

14. Ahmed had $100 in his savings account at

art of his summer job. For the next

k=, he added §70 1o his savings
cach week. After he went back to school,
he withdrew $55 per week from his
savings. For how many weeks did he make
withdrawals until his savings were gone?

To meet this target, what mean profic
per month does the store need to make
in the other six months?

19. Rohana earns $50 a week from babysitring.
She spends $25, saves $15, and uses the
rest to repay a loan of 3100 from her sister.
) After six weeks, how much has Rohana
spent, how much has she saved, and
how much does she still owe her sister?

b How many more weeks will Rohana
take to pay off the loan?
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to make up more expressions like those in #20,
making sure that they are unambiguous, and then
have a classmate evaluate them.

Practise

Extend

In #21, students can use systematic trial to determine
the operation symbol that belongs in each location.

All of these questions involve using the order of
operations.

Apply

For #8 to #20, students must model the descriptions
of real-world applications mathematically. For these
questions, stress the need for a summary statement to
explain the meaning of the integer result.

Students can solve #22 by systematic trial. If students
have difficulty, you might prompt them to consider
the signs of the two integers. (Their positive product
shows that they must have the same sign. Their
negative mean then establishes that both integers

For #12, refer students to the Sports Link, which is must be negative.)
intended to assist those who are not familiar with the

. ; For #23, you might wish to discuss how a different test
scoring system used in golf.

could be graded to give an expected score of 0 from
random guesses. For example, one possibility would
be a test with 40 questions, with 4 possible choices for
each question. There could be 3 marks for each correct
answer, —1 mark for each incorrect answer, and 0 for
each unanswered question.

The Did You Know? connects the context in #13 to
the occurrence of hot springs and research taking
place in Banff National Park.

For #20, draw students’ attention to the need for
careful use of language to describe the expressions
unambiguously. You may wish to give an example

of an ambiguous statement, e.g., if the question is
written as 20 minus 3 times —8, students will not
know whether the intended mathematical expression
is (20 — 3) x (—8), which equals —136, or

20 — 3 x (—8), which equals 44. Challenge students

In #24, challenge students to make up more questions
of this type. Students could use a different integer
(e.g., four —3s) and/or a different number of that
integer (e.g., five —3s) to make up similar problems
and have a classmate solve them.
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20, Write and evaluate an expression that 23. A multiple-choice test with 50 questions
represents each statement, has five possible choiees for each
a) Subtract the product of 3 and —8 from 20, question. There are 4 marks for cach
. . COITECt ANSWET, ark for each
b} Add the product of 4 and 5 to the QOEEECE AngwRL L mark jor cach
3 incorrect answer, and 0 marks for each
product of =2 and —3.
z . unanswered question.
<) Divide —62 by the sum of —11 and 9. _—
Mliodvid yiand ey a) What is the toral score of a student
dj II u Illp v : l<l' sum ol —‘\ \‘tI\I\ —3 ¥ 4 with 35 correct answers, 10 incorrect
then divide by —4 and subtract 13. answers, and § unanswered questions?
m b Express the student's score as a percent.
ere is ome way of using fi =2z
21. Copy each statement. Complete it by 24. Here is one way of using four 1nd
i % y the order of operations to write an
including operation symbols,
! 3 expression that equals 1,
a 2EIMAEi=-14
(=2) + (=2} + (=2} = (=2}
b) 3 (14 (-2) W30 =6 el i
Use four =25 and the order of operations
; - 4 rive ¥ that s 2345
22, The mean of two integers is —17. The o write expressions that equal 2, 3, 4, §,
product of the two integers is 273, What 6, and 8.
are the two integers?

Scoring System in the Modern Pentathlon

Monica Pinette from Langley, British Columbia, is a successful Canadian athlete.
She has won gold medals at both the Canadian and the Pan American
championships in the modem pentathlon. This sport includes five events:
shoating, fencing, swimming, show jumping. and running. The events are all held

Did You Know?

Anather sport that
inchudes several events
s the decathion. Dave

o the same day, The winner is decided using a points system that involves Steen from New
integer operations. Westrinster, British
Columbla, won a
The running event is a 3000-m cross-country race. A male athlete scores 1000 beonze medal in the
points for finishing this event in 10-min. A female athlete scores 1000 paints for decathicn at the
finishing In 11 min 20 5. Each whole second below these times is worth 4 extra summer Ohymgics in

Seoul, South Korea.
He competed in ten
Events over two days

points. Each whole second above these times results in a 4-point deduction,

1. Show how the following points are calculated.
) 920 points for a male with a time of 10 min 205
b 1060 points for a female with a time of 11 min § 5
3 leul; i hof the foll
2. E:hclz‘:o the paints earned by each of the following WWW Web Link

a) afermale with a time of 11 mind3s Toleam mare aboat

the modemn
b amale with a time of @ min 515 ! pantathion, Inchiding
3. Calculate the time taken by each of the following athletes. the scoring of the

other four events, go
hilinksl.cn

o www.mathlinksf.ca
and follow the links.

) afemale who scores 1100 points
b) amale wha scores 892 paints.
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The Sports Link gives students the opportunity to
apply integer operations to the scoring system in the
modern pentathlon. In each question in the Sports
Link, students may calculate answers in stages or
write a single expression and evaluate it using the
order of operations. For example in #1a), students
may evaluate 20 X (—4) and then evaluate

1000 + (—80), or they may write and evaluate

the expression 1000 + 20 X (—4).

Draw students’ attention to the Web Link, which
provides an opportunity to learn more about the
modern pentathlon, and to the Did You Know?,
which identifies another successful Canadian athlete.

Meeting Student Needs

* The temperature questions in #13 are useful for
practising the multiplication of integers, but they
do not always reflect reality. It is true that the mean
temperature change could be 2 °C/h, for example,
but temperatures would rarely change at such an

even rate. Discuss with students the assumption that

underlies these kinds of questions.
* Have students make a number line from (-10) to
(+10) and use three dice of one colour to represent

positive integers and three dice of another colour to

represent negative integers. Students can cover up

the results on their number line. The first student to
cover up all of their number line wins. Ask students
to keep track of which numbers were easy to cover
up and which ones were more difficult.

* Provide BLM 8-11 Section 8.5 Extra Practice to
students who would benefit from more practice.

Gifted and Enrichment

» Have students prepare a report of sports that use
integers in their reporting of player performance.
Explain the significance of the statistics used (e.g.,
golf scores, hockey plus/minus scores).

» Have students play integer golf. Students roll a six-
sided die for each hole and represent their score on
the scorecards as an integer. Have students calculate
their score above and below par for 9 and 18 holes.

ELL

 For #12, ensure that students understand that a
negative score is good as it means that the golfer
was under par.

 For #14, ensure that students understand that
withdrew implies a negative integer.

* For #18, clarify the meaning of a store losing money.
Some students may apply the definition for lost as
cannot find. The store can find the moneys; it just
did not make a profit. Discuss the term broke even.

Common Errors

* Some students may have difficulty in deciding when
to multiply and when to divide in solving problems.

Rx Encourage students to try many problems and to
look for the most efficient way to solve them. Also,
encourage students to check that the answer to a
problem makes sense in relation to the given data.

* Some students may ignore the order of operations
and solve all expressions from left to right.

R, Remind students that the order of operations is
the same for integers as for whole numbers and
decimals. Provide examples in which failing to
follow the order of operations results in incorrect
answers. Assign additional practice to assist
familiarity.

* Some students may forget the correct order of

operations.

R, Encourage the use of a mnemonic, such as
BEDMAS, as a memory aid.
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Answers

Sports Link
1. a) 1000-20 x 4 b) 1000 + 15 x 4
2. a) 908 b) 1036
3. a) 10 min, 55s b) 10 min, 27 s

Assessment Supporting Learning

Assessment for Learning

Practise and Apply * Coach students who need assistance with #4 or #6 through the application of the order of

Have students do #4, #6, and #8. operations. All of these question parts have positive signs and brackets included with positive

Students who have no problems with | integers. Have students verbalize their understanding and solution to #5a) before assigning parts

these questions can go on to the b) and c), and #7a) before assigning parts b) and c).

remaining Apply questions. » Some students may need assistance with #8, either in terms of writing out mathematical
equivalents and/or underlining key words in the question. Help students recall the meaning of the
term mean.

* Some students may need a calculator when working with large numbers in parts of #9. Have
students verbalize their process for #9a) before completing it.

Assessment as Learning

Math Learning Log * Depending on students’ learning styles, have them provide oral or written answers.
Have students complete the following | « Encourage students to use the What I Need to Work On section of their chapter Foldable to note
statements: what they continue to have difficulty with.

* When I complete a problem that
requires the order of operations,
the order in which I approach the
calculations is ...

» What I find confusing about integer
problems is ...
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