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Probléme de la semaine
Probléme B

Entrainement en plein air

Un club de gymnastique organise un cours d’exercice de groupe en plein air. Pour
de nombreux exercices, les participants devront s’assurer qu’ils sont bien espacés
les uns des autres.

(a) Un grand champ gazonné mesure 100 m x 200 m. Le champ a été divisé en

carrés dont chacun mesure 2 m X 2 m, comme dans la figure ci-dessous.

2 m 200 m

2m

100 m

Si une personne se trouvait au milieu de chaque carré, combien de personnes
ce champ pourrait-il contenir?

(b) Le parc Imaginaire mesure 1 km x 1 km, ou 1 km?, ce qui est équivalent &
100 hectares (ha). Le club de gymnastique veut diviser ce parc en carrés pour
accommoder un cours d’exercice de groupe en plein air. Si ce parc était divisé
en carrés mesurant chacun 2 m x 2 m comme dans la partie (a) et qu'il y
avait une personne au milieu de chaque carré, combien de personnes y
aurait-il dans ce parc? Cela correspond & combien de personnes par hectare?

(c) Le parc Stanley est situé a Vancouver, en Colombie-Britannique. Bien qu’il
ne soit pas en forme de rectangle, il a une superficie de 405 hectares.
Supposons que % du parc ne soit pas boisé. Si le nombre de personnes par
hectare dans la région non boisée du parc Stanley est égal au nombre de
personnes par hectare dans le parc Imaginaire de la partie (b), combien de
personnes peuvent participer a un cours d’exercice de groupe en plein air
dans la région non boisée du parc Stanley?
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Problem of the Week
Problem B and Solution
Work it Out

Problem

A gym is hosting an outdoor group exercise class. For many of the exercises, participants will
need to make sure they are spaced well apart.

(a)

A large grassy field has dimensions of 100 m by 200 m. The field was divided into squares
that were each 2 m by 2 m, as shown.

2m 200m

2m

100 m

If one person was in the middle of each square, how many people could be on the field?

Imaginary Park is exactly 1 km by 1 km, or 1 km?, which is equivalent to 100 hectares (ha)
in size. If this park was divided into 2 m by 2 m squares for an exercise class like in part
(a), and there is one person in the middle of each square, how many people would be in
this park? How many people per hectare is that?

Stanley Park is located in Vancouver, BC. While not a rectangle, it covers an area of 405
hectares. Suppose that % of the park is not forested. If the number of people per hectare in
the non-forested area of Stanley Park is the same as the number of people per hectare in
Imaginary Park in part (b), how many people could do the exercise class in the
non-forested area of Stanley Park?

Solution

(a)

We need to figure out the number of 2 m by 2 m squares in the field. Since there are

200 =+ 2 = 100 squares along the long side of the park, and 100 + 2 = 50 squares along the
short side, there are 100 x 50 = 5000 squares in total. That means the field could
accommodate 5000 people.

Since Imaginary Park is 1 km by 1 km (or 1000 m by 1000 m), there could be

1000 + 2 = 500 people in each row. Since there are 1000 + 2 = 500 such rows, there could
be 500 x 500 = 250 000 people in 100 ha of space. This works out to 250 000 = 100 = 2500
people per ha.

The non-forested area of Stanley Park is % of 405 ha, or % x 405 = 81 ha. This area will
accommodate 2500 people per ha. This means a total of 2500 x 81 = 202 500 people could
do the exercise class in the non-forested area of Stanley Park at one time.
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Probléme de la semaine
Probléme B

Monsieur Enigme

Monsieur Enigme est un super-héros pas comme les autres. Il se sert de son
énorme cerveau pour gagner toutes les batailles en résolvant une série de
problémes mathématiques. Il a besoin de ton aide pour résoudre les problémes
suivants.

Utilise une calculatrice pour t’aider en cas de besoin. Tu peux également
rechercher les définitions de mots comme consécutif et somme.

(a) Les trois nombres impairs consécutifs 3, 5 et 7 ont une somme de
34+5+7=15.
Quels sont les trois nombres impairs consécutifs qui ont une somme de 3997

(b) Quels sont les trois nombres pairs consécutifs qui ont une somme de 57607

(¢) Quels sont les quatre nombres entiers consécutifs qui ont une somme de 20227

THEME  SENS DU NOMBRE
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Problem of the Week
Problem B and Solution
The Puzzler

&

Problem

The Puzzler is the world’s latest superhero. He uses his immense brain to win all battles by
solving a series of math problems. He needs your help to solve the following problems.

Use a calculator to help when needed. You may also want to look up words like consecutive
and sum.

(a) The numbers 3, 5, and 7 are three consecutive odd numbers that have a sum of
34+54+7=15.
What are three consecutive odd numbers that have a sum of 3997

(b) What are three consecutive even numbers that have a sum of 57607

(c) What are four consecutive whole numbers that have a sum of 20227

Solution

(a) The sum of the three consecutive odd numbers 3, 5, and 7is 3+ 5+ 7 = 15.
We notice that 15 = 3 x 5 and 5 is the middle number. It seems that to find
the middle of three consecutive odd numbers with a certain sum, we may
divide that sum by 3.

Let’s try using this to solve the problem. We note that 399 =+ 3 = 133.
Therefore, the middle number could be 133. Then the first number would be
131 and the third number would be 135. The sum of these numbers is indeed
131 4+ 133 4+ 135 = 399. Therefore, the three consecutive odd numbers are
131, 133, and 135.

(b) We will use a process like in (a). Noting that 5760 = 3 = 1920, we see that
three consecutive even numbers could be 1918, 1920, and 1922. The sum of
these numbers is indeed 1918 + 1920 + 1922 = 5760. Therefore, the three
consecutive even numbers are 1918, 1920, and 1922.

(c¢) Using a similar process, when we divide 2022 by 4 we get 505.5. Since 505
and 506 are the closest whole numbers to 505.5, they may be the two middle
numbers. The four consecutive numbers may be 504, 505, 506, and 507. The
sum of these numbers is indeed 504 + 505 4 506 + 507 = 2022. Therefore, the
four consecutive numbers are 504, 505, 506, and 507.
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Probléme de la semaine
Probléme B

Quand est-ce qu’on arrive?

Les planétes voyagent autour du soleil en suivant une trajectoire elliptique,
c¢’est-a-dire en forme d’ovale. Mercure est la planéte la plus proche du soleil. La
distance entre la Terre et Mercure varie en fonction de leur localisation; la
distance minimale entre les deux planéetes est de 77000000 km tandis que la
distance maximale est de 222 000 000 km.

En astronomie, les distances sont gigantesques. Les astronomes utilisent donc
I’'unité astronomique ou UA pour les mesurer. Une unité astronomique
correspond & la distance moyenne entre la Terre et le Soleil, soit 149 600 000 km.

Compléte les informations manquantes dans le tableau ci-dessous.

Planste Distance en Distance en km Temps de
UA de la Terre de la Terre voyage
Mars 0,52
Venus 61 jours
Saturn 1275000000
Neptune 29,09

Pour calculer le temps de voyage, supposons que tu voyages de la Terre a la

planéte dans une fusée allant a une vitesse de 28 000 km par heure. Choisis 'unité
de mesure de temps la plus raisonnable (par exemple, 15000 heures ne signifie pas
grand-chose; or, lorsqu’on divise par 24, on obtient 625 jours, soit presque 2 ans).

THEMES GEOMETRIE, SENS DU NOMBRE
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Problem of the Week
Problem B and Solution
Are We There Yet?
Problem

Planets travel around the sun in elliptical orbits (ovals). Mercury is the planet closest to the
sun. The distance between Earth and Mercury ranges from 77 000 000 km at its closest distance
to 222000000 km at its farthest distance.

Because distances are so great in the solar system, scientists measure them in Astronomical
Units, or AU. One AU is equal to the average distance between the Earth and the Sun, or
about 149600 000 km.

Complete the missing information in the table.

To calculate the travel time, assume you are travelling from Earth to the planet in a rocket at
a speed of 28 000 km per hour throughout your flight. Pick the most reasonable unit of measure
for time (for example, 15000 hours doesn’t mean much, but when divided by 24 to get 625
days, you know that it’s almost 2 years).

Solution

The completed table is shown below.

Planct | 2 arth | from Barth Travel Time
Mars 0.52 77792000 2778 hr = 116 days
Venus 0.27 40992 000 61 days
Saturn 8.52 1275000000 45536 hr = 1897 days = 5+ years
Neptune 29.09 4 351864 000 155424 hr = 6476 days = 17+ years

Since 1 AU = 149600 000 km, to convert from the distance in AU to the distance
in km (for Mars and Neptune), we multiply the distance in AU by 149 600 000.
Similarly, to convert from the distance in km to the distance in AU (for Saturn),
we divide the distance in km by 149600 000. This allows us to fill in both
distance columns for Mars, Saturn, and Neptune.

To calculate the travel time, we use the speed of the rocket, which is 28 000 km
per hour. If we divide the distance in km by 28 000 km per hour, we will get the
number of hours it takes to travel that distance, which is the travel time. We can
then convert this to a more appropriate unit as we see fit.

To calculate the distance in km from the travel time (for Venus), note that 61
days is equal to 61 x 24 = 1464 hours. Thus, travelling at 28 000 km per hour,

the distance covered would be 28 000 x 1464 = 40992 000 km. We can then
convert the distance in km to the distance in AU as we did for Saturn.
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Probléme de la semaine
Probléme B

Faire une bonne affaire

Danielle utilise une lampe frontale a piles avec une loupe lorsqu’elle fabrique des
bijoux en argent. La lampe frontale nécessite une pile AA.

Au lieu d’acheter un paquet de 10 piles AA non rechargeables pour 17,50 $, elle
décide d’acheter une pile rechargeable et un chargeur pour 40 $.

Supposons que chaque pile non rechargeable est utilisée jusqu’a ce qu’elle ne
fonctionne plus et que la pile rechargeable est utilisée jusqu’a ce qu’elle ait besoin
d’étre rechargée. De plus, supposons que la durée de vie d’une pile non
rechargeable est la méme que la durée de fonctionnement d’une pile rechargeable
avant qu’elle ne doive étre rechargée.

Apreés combien de recharges I’achat de Danielle sera-t-il plus rentable que I'achat
d’un paquet de 10 piles non rechargeables?

Le tableau ci-dessous pourrait t’étre utile. Par exemple, aprés qu’on ait utilisé et
rechargé la pile rechargeable 5 fois, le cotit par utilisation de la pile rechargeable
est égal 4 40 § + 5 = 8,00 3.

Nombre de fois qu'on a Cotit par utilisation de
utilisé la pile rechargeable la pile rechargeable
5 8,00 $
10
15
20

THEME  SENS DU NOMBRE
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Problem of the Week
Problem B and Solution
When is This Deal a Deal?

Problem
Danielle uses a battery-powered magnifying headlamp when creating silver jewellery. The
headlamp requires one AA battery.

Instead of buying a 10-pack of non-rechargeable AA batteries for $17.50, she decides to buy
one rechargeable battery and a charger for $40.

Suppose each non-rechargeable battery is used until it no longer works and the rechargeable
battery is used until it needs to be recharged. Also suppose that the length of time until a
non-rechargeable battery no longer works is the same as the length of time until a rechargeable
battery needs to be recharged.

After how many rechargeable battery uses will Danielle’s choice be a better deal than buying
10-packs?

Solution

The cost of a single battery in a 10-pack is $17.50 + 10 = $1.75. Therefore, the
price per non-rechargeable battery use is $1.75.

We will use the following completed table to answer the question.

Number of Rechargeable | Price Per Rechargeable
Battery Uses Battery Use
5 $8.00
10 $4.00
15 $2.67
20 $2.00
25 $1.60
22 $1.82
23 $1.74

Examining the completed table above, we see that when we look at increasing the
number of rechargeable battery uses by 5, Danielle’s purchase becomes a better
deal after 25 uses. We then calculate the price per battery use for 22 and 23 uses.
We notice that 23 uses is the smallest number of uses where the price per battery
use is less than $1.75.

Therefore, on the 23' use the rechargeable battery is a better deal.
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Probléme de la semaine
Probléme B

Les tailles d’écran, d’hier et d’aujourd’hui

Les téléviseurs a écran plat ont d’habitude un format d’image de 16 : 9. Cela
signifie que si I’écran mesure 16 unités de large, alors il mesure 9 unités de haut.
Si I’écran mesure 32 unités de large, et puisque 32 = 16 x 2, alors il mesure

9 x 2 = 18 unités de haut et ainsi de suite.

(a) A partir du coin inférieur gauche d’une grille de 20 unités de large et 10
unités de haut, utilise une régle pour dessiner un écran de téléviseur a écran
plat de 16 unités de large et 9 unités de haut.

(b) Les vieux téléviseurs avaient un format d’image de 4 : 3. Si un vieux téléviseur
mesurait 9 unités de haut, alors combien d'unités de large mesurait-il?

(c) Dessine 'écran du téléviseur de la partie (b) dans la grille de la partie (a) (en
commengant également a partir du coin inférieur gauche de la grille).

(d) Sachant que I’écran du téléviseur a écran plat et I'écran du vieux téléviseur
ont tous deux une hauteur de 9 unités, de combien d’unités carrées 'aire de
I’écran du téléviseur a écran plat est-elle supérieure a 1’aire de 1’écran du
vieux téléviseur?

(e) L’'image d'un téléviseur a écran plat 4K contient 3840 x 2160 pixels. Si
I’écran mesure 122 cm de large sur 69 cm de haut, combien y a-t-il de pixels
par cm? ? Arrondis & Uentier prés.

THEMES GEOMETRIE, SENS DU NOMBRE
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Problem of the Week
Problem B and Solution

Screen Size, Now and Then

Problem

Flat screen TVs usually have a screen ratio of 16 : 9. This means that if the screen is 16 units
wide, then it will be 9 units high. If the screen is 32 units wide, then since 32 = 16 x 2, it will
be 9 x 2 = 18 units high, and so on.

(a) Starting in the bottom-left corner of a grid that is 20 units wide and 10 units high, use a
ruler to draw a flat screen TV screen that is 16 units wide and 9 units high.

(b) Older TVs had a screen ratio of 4 : 3. If an older TV was 9 units high, how many units
wide would it be?

(c) Draw the TV screen from part (b) on the same grid used in part (a), also starting in the
bottom-left corner.

(d) How many more square units of area does the flat screen TV screen have compared to the
older TV screen, if they both have a height of 9 units?

(e) A 4K flat screen TV has 3840 x 2160 pixels. If the screen is 122 cm wide by 69 cm high,
how many pixels per cm? are there? Round to the nearest whole number.

Solution
(a) The drawing of the flat screen TV screen on the grid is shown in part (c).

(b) The screen ratio of an older TV is 4 : 3, so if the the height is 9 units, that means we have
multiplied the 3 in our screen ratio by 3 to get 9. So the width would be 4 x 3 = 12 units.

(c) The grid below shows the flat screen TV with a dashed blue line and the older TV with a
solid red line.

(d) We can count the squares on our grid that are part of the flat screen TV but not the older
TV. We notice that the flat screen TV has 4 more squares of width, and since the height is
9 units for both TVs, there are 4 x 9 = 36 more square units of area in the flat screen TV.

(e) There are 3840 x 2160 = 8294 400 pixels in total, and the area of the TV is
122 x 69 = 8418 cm?. Thus there are 8294400 = 8418 = 985 pixels per cm?.
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Probléme de la semaine
Probléme B

Gagner de ’argent avec la musique

Le groupe de rock du CEMI est un groupe de musiciens émergents. Ils ne jouent
que de la musique qu’ils ont composée. L’année derniére, ils ont di annuler
quelques concerts. Ils vont donc essayer de récupérer une partie de I’argent perdu
en utilisant la station de radio en ligne RipRap.

(a) La station de radio RipRap diffuse de la musique en continu. Chaque fois que
la station diffuse une chanson, elle paie en moyenne 0,0038 $ les musiciens
qui I'ont composée. Si le groupe de rock du CEMI gagne environ 10000 $ par
concert, combien de fois RipRap devra-t-elle diffuser une de leurs chansons
pour que le groupe gagne un revenu équivalent a celui d’un concert?

(b) Evidemment, la station de radio RipRap ne diffuse pas les chansons d’un seul
artiste en continu. Supposons que la station RipRap diffuse une des chansons
du groupe de rock du CEMI a une fréquence de trois fois par jour a partir du
1 janvier 2022. Aprés combien de temps le groupe aura-t-il gagné 10000 $7?
(Pour tenir compte des années bissextiles, supposez que chaque année compte
365, 25 jours.)

THEME SENS DU NOMBRE
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Problem of the Week
Problem B and Solution

Money for Music

Problem

The CEMCers are a new up-and-coming band. They only play music that they have written.
Over the past year, they had to cancel a few concerts. They will try to recover some of the
money lost by using the online radio station RipRap.

(a)

On the streaming radio station RipRap, musicians are paid on average $0.0038 every time
one of their songs is played. If The CEMCers usually make around $10 000 per concert,
how many times will RipRap have to play one of their songs for The CEMCers to make an
income equivalent to the income made in one concert?

Riprap doesn’t play an artist’s songs non-stop, all day, every day. Suppose that RipRap
plays one of The CEMCers songs three times every day, starting on January 1, 2022. How
long will it take until RipRap has paid $10000 to The CEMCers? (To take leap years into
account, assume each year has 365.25 days.)

Solution

(a)

The desired relationship is
$10000 = the number of plays of their songs x $0.0038
Thus, the required number of plays is

10000 = 0.0038 ~ 2631 578.95

Since a whole number of songs are played, The CEMCers will have made the
income made in one concert once RipRap has played one of their songs

2631579 times.

The number of days needed to play 2631579 of an artist’s songs at 3 plays
per day is
2631579 = 3 = 877193 days

Assuming each year averages 365.25 days, this is equivalent to
877193 +— 365.25 =~ 2401.6235 years
That is, it would take 2401 years plus approximately 0.6235 x 365.25 ~ 228
days to play enough songs to pay the artist $10 000.
This would be in the year 4423. It looks like The CEMCers will need to find

another source of income to make up for their lost income.

EXTENSION: How many plays a day would result in the band earning $10 000 in
20 years?



| le CENTRE d’EDUCATION en MATHEMATIQUES et en INFORMATIQUE

Probléme de la semaine
Probléme B

A court d’essence

Un soir, en rentrant chez elle aprés une réunion, Ming remarque que le réservoir
d’essence de sa voiture n’est rempli qu’a % de sa capacité. Heureusement, elle
apercoit a ce moment-la une station-service ouverte 24 heures sur 24. Elle ajoute
20 litres d’essence au réservoir, ce qui ameéne son réservoir a % de sa capacité.

(a) Etant donné que le réservoir d’essence était rempli & 1—10 de sa capacité et qu’il
est maintenant rempli a % de sa capacité, détermine la fraction du réservoir
qui a été remplie par les 20 litres d’essence. INDICE: Utilise des fractions
équivalentes.

(b) Sachant que la fraction du réservoir que tu as déterminée dans la partie (a)
correspond & 20 litres d’essence, combien de litres d’essence y a-t-il dans un
réservoir qui est rempli a %0 de sa capacité?

(c) Compte tenu de tes résultats de la partie (b), quelle est la capacité totale, en
litres, du réservoir d’essence de la voiture de Ming?

THEME SENS DU NOMBRE
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Problem of the Week
Problem B and Solution

Running Low on Gas

Problem

Driving home from a meeting late one evening, Ming notices that her gas gauge is showing that
a mere % of a tank remains. Luckily, just then she spots a 24-hour gas station. She has just
enough money to add 20 litres of gas to the tank, bringing her gas tank up to % full.

(a) Given that the gas tank went from 55 full to 3 full, determine the fraction of the tank filled
by the gas that Ming added. HINT: Use equivalent fractions.

(b) The fraction of the tank you found in part (a) holds 20 L. How many litres are there in &
of a full tank?

(c) Given what you discovered in part (b), what is the full capacity, in litres, of Ming’s gas
tank?

Solution

(a) Since 3 = % and Ming started with 1—10 of a tank, the gas Ming added filled

10 of a tank — 10 of a tank = 10 of a tank.
b) Since -+ of a tank holds 20 litres, -+ of a tank holds 20 + 4 = 5 litres.
10 10

(c) Since 15 of a tank holds 5 litres, the full capacity of Ming’s tank is
10 x 5 = 50 litres.
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Probléme de la semaine
Probléme B

Jus d’orange

Betsy veut acheter du jus d’orange. Elle a découvert que les contenants de jus
sont offerts en plusieurs formats et prix différents.

— Dans un magasin, un contenant de 2,63 L de jus d’orange cotite 4,00 $ et
un paquet de huit boites de jus d’orange (de 200 mL chacune) coiite 2,649%.

— Dans un autre magasin, 2L de jus d’orange cotitent 3,59 $.

— Dans les deux magasins, une boite de 295 mL de jus d’orange concentré
coute 1,71 §. (Il faut la mélanger avec trois boites d’eau pour obtenir
4 x 295 = 1180 mL de jus prét & consommer.)

Lequel des achats offre le meilleur rapport quantité-prix?

Il te sera peut-étre utile de calculer le prix par 100 mL pour chaque format de
contenant dans le tableau ci-dessous.

Quantité de jus . Prix par
Prix
d’orange 100 mLL

2,631 4,00 $

8 x 200 = 1600 mL 2,64 %

2L 3,59 $ -
1180 mL (créce a
partir d’'une boite de 1,71 $ s

jus concentré)

THEMES GEOMETRIE, SENS DU NOMBRE
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Problem of the Week
, Problem B and Solution
. Orange You Glad?

Problem
Betsy is shopping for orange juice. She has discovered that it comes in a variety of containers
at different prices.

e At one store, a 2.63 L container of orange juice costs $4.00, and a pack of eight 200 mL
orange juice boxes costs $2.64.

e At another store, 2 L of orange juice costs $3.59.

e At both stores, concentrated orange juice in a 295 mL can costs $1.71. (This must be
mixed with three cans of water to obtain 4 x 295 = 1180 mL of drinkable juice.)

Which purchase will give Betsy the best value for her money?

Solution

The 2.63 L container of orange juice costs $4.00 + 2.63 ~ $1.521 per litre. Since 100 mL is % of
a litre, the cost is approximately $1.521 <+ 10 = $0.1521 or 15.2¢ per 100 mL.

The 8-pack costs $2.64 for 1600 mL, or $2.64 <+ 1600 = $0.00165 per mL.
This is equal to $0.00165 x 100 = $0.165 or 16.5¢ per 100 mL.

The 2 L container costs $3.59 + 2 = $1.795 per litre. Since 100 mL is 1Lo of a litre, the cost is
$1.795 = 10 = $0.1795 or about 18¢ per 100 mL.

The frozen concentrate costs $1.71 + 1180 = $0.00145 per mL.
Therefore, the cost is approximately $0.00145 x 100 = $0.145 or 14.5¢ per 100 mL.

The cost per 100 mL for each item is summarized in the completed table below.

Amount of Orange Price Price per
Juice 100 mL
2.63L $4.00 15.2¢

8 x 200 = 1600 mL $2.64 16.5¢
2L $3.59 18¢

1180 mL (mixed from $1 71 14.5¢

concentrate)

Since the concentrated orange juice has the lowest price of 14.5¢ per 100 mL, the best value for
her money is the concentrated orange juice.



| le CENTRE d’EDUCATION en MATHEMATIQUES et en INFORMATIQUE

Probléme de la semaine
Probléme B

Ce puzzle a votre nombre!

Utilise les indices sous la grille pour compléter le puzzle. La réponse a chaque
indice est un nombre entier. Pour inscrire une réponse dans la grille, place un
chiffre dans chaque case.

Horizontal: Vertical:
1. 1 centaine + 2 dizaines + 3 unités 1. 1 dizaine + 7 unités
3. 30000 + 2000 4+ 300 + 60 + 7 2. 10000 — 6544
5. 3444 + 3345 3. 999 — 630
7. 114 x 3 4. 1000 — 356
9.2 x2x%x2x3x%x3 6. 421 x 2
10. 369 — 234 7. 3 x 107
12. 4 oud x4 x4 8. 152 ou 15 x 15
13. 3 x2x2%x2x%x2x19 9. 7x 107
15. 3841 x 2 11. 1500 4 1600 + 90 + 2

14. 330u3 x3x3
16. 3* ou3x3x3x3

Tu n’arrives pas a imprimer cette page? Essaie notre feuille de travail
interactive.
SENS DU NOMBRE
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Problem of the Week
Problem B and Solution
This Puzzle Has Got Your Number!

Problem

Use the clues below the grid to complete the puzzle. The answer to each clue is a whole
number. To put an answer in the grid, place one digit in each square.

Solution

The completed grid is shown, as well as the answer to each clue.

Across Clues: Down Clues:
1. 1 hundred + 2 tens + 3 ones = 123 1. 1 ten +7 ones = 17
3. 30000 + 2000 + 300 + 60 4+ 7 = 32 367 2. 10000 — 6544 = 3456
5. 3444 + 3345 = 6789 3. 999 — 630 = 369
7. 114 x 3 = 342 4. 1000 — 356 = 644
9. 2x2x2x%x3x%x3="72 6. 421 x 2 = 842
10. 369 — 234 =135 7. 3 x107 =321
12. 43 or4 x4 x 4 =64 8. 152 or 15 x 15 = 225
13. 3 x2x2x2x%x2x19=912 9. 7x 107 =749
15. 3841 x 2 = 7682 11. 1500 + 1600 4+ 90 + 2 = 3192

14. 33 or3x3x3=27
16. 3* or3x3x3x3=381
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Probléme de la semaine
Probléme B

C’est a peu prés ca

(a) Place les chiffres 1, 3, 6, 7, 8 et 9 dans les cases de maniére que chaque case
contienne un chiffre différent et que la somme soit aussi prés que possible de

99.

(b) Les chiffres 5, 6 et 8 ont été placés dans trois cases comme on le voit
ci-dessous. Place les chiffres 0, 1, 2, 3, 4, 7 et 9 dans les cases restantes de
maniére que chaque case contienne un chiffre différent et que la somme soit
aussi pres que possible de 1000.

8

6

Tu n’arrives pas & imprimer cette page? Essaye notre feuille de travail
interactive.

THEME SENS DU NOMBRE
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Problem of the Week
Problem B and Solution
That’s About Right

Problem

(a) Place the digits 1, 3, 6, 7, 8, and 9 in the boxes shown so that each
box contains a different digit, and the sum is as close as possible to
99. +

(b) The digits 5, 6, and 8 have been placed in three of the
boxes shown. Place the digits 0, 1, 2, 3, 4, 7, and 9 in 8
the remaining boxes so that each box contains a different + |5
digit, and the sum is as close as possible to 1000.

Not printing this page? Try our interactive worksheet.

Solution

(a) Notice that 98 is the closest number to 99 that could possibly be formed
using the digits 1, 3, 6, 7, 8, and 9. Let’s see if we can arrange the
remaining digits, 1, 3, 6, and 7, to get a sum of 98.

Using the digits 1, 3, 6, and 7, to get a sum with a ones digit of 8, we must
place the 1 and the 7 in the two boxes in the ones column. If we place the
remaining digits, 3 and 6, in the tens column, we will get a sum with a tens
digit of 9. Therefore, it is possible to arrange the digits to get a sum of 98,
which is the closest possible sum to 99. We also see that there are four
possible ways to arrange the digits in the boxes to produce this sum.

61 6|7 31 3117
1307 31 ti6||7 Tl6]1
918 918 9118 9118

(b) Given the digits 0, 1, 2, 3, 4, 7, and 9, along with the placement of the 6,
the closest number to 1000 that could be formed is 0976. The next closest
number is 1026.


https://www.geogebra.org/m/qu4ekzth
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We will first see if we can place the digits to get a sum of 0976. If the sum is
0976, then the digits 0, 9, and 7 have been placed, and the remaining boxes
will be filled with the digits 1, 2, 3, and 4. Of these digits, the only two that
have a sum with ones digit 6 are 2 and 4. Therefore, the 2 and the 4 would
need to go in the ones column. This leaves 1 and 3 to be placed. Looking at
the tens column of the sum, we need to place one of these numbers in the
tens column so that the sum of that number with 8 has a ones digit of 7.
This is not possible. Therefore, we see that it is not possible to place the
numbers so that the sum is 0976.

Next, we try to place the digits to get a sum of 1026. If the sum is 1026, then
the digits 0, 1, and 2 have been placed, and the remaining boxes must be
filled with the digits 3, 4, 7, and 9. Of these digits, the only two that have a
sum with ones digit 6 are 7 and 9. Therefore, the 7 and the 9 would need to
go in the ones column. This leaves 3 and 4 to be placed. Looking at the tens
column of the sum, we need to place one of these numbers in the tens column
so that the sum of that number with 8 and 1 (the carry from the ones
column) has a ones digit of 2. This is possible if we place the 3 in this box.
That leaves the 4 to go in the empty box in the hundreds column. Indeed, we
see that the sum of 4 with 5 and 1 (the carry from the tens column) is 10, as
required.

Thus, it is possible to arrange the digits to get a sum of 1026, and this is the
closest we can get to a sum of 1000. We see that there are two possible ways
to arrange the digits in the boxes to produce this sum.

411819 411817
+ | S| 3|7 + (5139

1[|0][2]6 1101216

EXTENSION: Can you find a better solution for (b) by placing the 5, 6, and 8
elsewhere?
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Probléme de la semaine
Probléme B
Ou est le public?

Les Triplets Pythagoriciens forment un groupe de rock qui vient de compléter sa
deuxiéme tournée canadienne.

(a) Le tableau ci-dessous présente quelques informations par rapport aux ventes
de billets de trois salles dans lesquelles le groupe a joué en concert.

Nombre de billets | Nombre de billets
Salle de concert . .
disponibles vendus
Stade Olympique 60 000 45000
Stade du Commonwealth 55000 44000
Place BC 54000 48 600
Pour chaque salle de spectacle, quel pourcentage des billets disponibles a été

vendu?

(b) Il y a deux ans, ce groupe de rock a joué en concert dans ces trois mémes
salles lors de sa premiére tournée canadienne. Dans le diagramme a bandes
ci-dessous, le pourcentage des billets disponibles qui a été vendu est

représenté pour chaque salle de concert.
Vente des billets lors de la premiére tournée

—
]
=]

80 +
60 -
40

[\
o

o

Stade Stade du Place BC
Olympique Commonwealth

Pourcentage des billets vendus

Salle de concert

Si le nombre de billets disponibles pour chaque salle de concert était le méme
pour les deux tournées, quelle tournée a vendu le plus de billets au total?
Justifie ta réponse.

THiEMES GESTION DES DONNEES, SENS DU NOMBRE
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Problem of the Week
Problem B and Solution
Where’s the Audience?

Problem

The Pythagorean Triples are a rock band who recently returned from their second Canadian
tour.

(a) Information about ticket sales for three of the venues they played at is summarized in the
following table.

Vente Number of Tickets Number of Tickets
Available Sold
Olympic Stadium 60 000 45000
Commonwealth Stadium 55000 44000
BC Place 54000 48 600

For each venue, what percentage of available tickets were sold?

(b) Two years ago, the Pythagorean Triples played at the same three venues on their first
Canadian tour. For each venue, the percentage of available tickets that were sold is shown
in the bar graph below.

Ticket Sales for First Canadian Tour

=2

A 100 1

3 g0t

2

T o607

1=

o 407

g

§ 20 ¢t

5 0

~ Olympic Commonwealth BC Place
Stadium Stadium

Venue

If the number of tickets available for each venue was the same for both tours, which tour
sold more tickets for these three venues combined? Justify your answer.
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Solution

(a) To calculate the percentage of available tickets that were sold, we divide the
number of tickets sold by the number of tickets available, and then multiply
by 100% to convert the decimal to a percentage.

e Olympic Stadium: 45000 <+ 60000 = 0.75, and 0.75 x 100% = 75%.
e Commonwealth Stadium: 44 000 = 55000 = 0.8, and 0.8 x 100% = 80%.
e BC Place: 48600 + 54000 = 0.9, and 0.9 x 100% = 90%.

(b) We need to calculate the total number of tickets sold for the three venues for
each of the tours.

e For the second Canadian tour, we can add up the number of tickets sold
for each venue in the table from part (a).

45000 + 44 000 + 48 600 = 137 600

e For the first Canadian tour, we first need to use the percentages in the
bar graph to calculate the number of tickets sold at each venue. The bar
graph shows that 100% of the available tickets at Olympic stadium were
sold, 60% were sold at Commonwealth Stadium, and 80% were sold at
BC Place.

— Olympic Stadium: 100% of 60000 is 60 000.

— Commonwealth Stadium: 60% of 55000 is equal to % x 55000 or
% x 55000, which equals 33 000.

— BC Place: 80% of 54000 is equal to % x 54000 or % x 54 000, which
equals 43 200.

Thus, the total number of tickets sold for the three venues for the first
Canadian tour is

60 000 + 33 000 + 43 200 = 136 200

Since 137600 > 136 200, it follows that the second Canadian tour sold more
tickets for the three venues combined.
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Probléme de la semaine
Probléme B

Répartissons-les!

(a) A I’école primaire Yore, chaque classe compte entre 15 et 35 éléves. S'il y a
78 éléves en 6° année et que toutes les classes de 6° année ont le méme
nombre d’éléves, combien y a-t-il de classes de 6° année?

(b) A I'école primaire Hyz, il y a le méme nombre de classes de 6° année qu’a
I’école Yore. Or, il y a 84 éléves en 6° année a 1’école primaire Hyz. Si toutes
les classes de 6° année comptent le méme nombre d’éléves, combien y a-t-il
d’éléves dans chaque classe de 6° année?

(¢) Pour chacun des nombres de la premiére colonne du tableau ci-dessous,
détermine d’abord s’il peut s’agir du nombre total d’éléves dans trois tres
grandes classes de taille égale, puis calcule la somme des chiffres du nombre.
Remarques-tu un lien entre ces deux choses?

REMARQUE: On obtient la somme des chiffres d'un nombre en additionnant
les chiffres de ce dernier. Par exemple, la somme des chiffres de 63 est égale a
64+ 3=09.
Nombre | Peut étre le nombre total? | Somme des chiffres
1008
1023
1741
2238
1759
1902

THEME  SENS DU NOMBRE
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Problem of the Week
Problem B and Solution
Let’s Divvy These Up

Problem

(a) At Yore Elementary School, each class has between 15 and 35 students. If there are 78
students in Grade 6, and all Grade 6 classes have the same number of students, how many
Grade 6 classes are there?

(b) At Hyz Elementary School, there is the same number of Grade 6 classes as at Yore, but
there are 84 Grade 6 students. If all Grade 6 classes have the same number of students,
how many students are in each Grade 6 class?

(c) For each of the numbers in the first column of the table given below, first determine if it
could be the total number of students in three very large classes of equal size, and then
calculate the digit sum of the number. Do you notice any connection between these two
things?

NOTE: The digit sum of a number is the sum of its digits. For example, the digit sum of
63is 6 +3 =09.

Number | Could be total? | Digit Sum
1008
1023
1741
2238
1759
1902
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Solution

()

Since the classes are of equal size, the number of classes must divide evenly
into 78. The numbers which do so are 1,2, 3,6, 13,26, 39, and 78. The only
number that is between 15 and 35 is 26. Since 3 x 26 = 78, that means there
are 3 classes of 26 students.

If there are 84 students in 3 classes, then there are 84 = 3 = 28 students in
each class.

Alternatively, since 84 — 78 = 6, that means there are 6 - 3 = 2 more
students in each class at Hyz Elementary than at Yore. So there are

26 + 2 = 28 students in each class.

(¢) We can try dividing each number by 3.

1008 + 3 = 336
1023 = 3 = 341
1741 + 3 = 580.3
2238 + 3 =746
1759 =+ 3 = 586.3
1902 + 3 =634

Since 3 divides evenly into 1008, 1023, 2238, and 1902, these four numbers
could be the total number of students in 3 classes of equal size. Since 3 does
not divide evenly into 1741 or 1759, these two numbers could not be the total
number of students in 3 classes of equal size.

We add this information, along with the digit sum of each number, to the
table.

Number | Could be total? | Digit Sum
1008 Yes 9
1023 Yes 6
1741 No 13
2238 Yes 15
1759 No 22
1902 Yes 12

The digit sums for the numbers 1008, 1023, 2238, and 1902 are all multiples
of 3. These are the numbers that can be divided into 3 equal groups. The
digit sums for the other two numbers are not multiples of 3. In fact, a
number is a multiple of 3 exactly when its digit sum is also a multiple of 3.
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Probléme de la semaine
Probléme B
Boing ! Boing ! Boing !

Une Superballe est une balle d'un genre particulier qui rebondit toujours a la
moitié de la hauteur de laquelle elle est tombée. En supposant qu’elle soit lachée
d’un immeuble de 128 m de haut, réponds aux questions suivantes.

(a) A quelle hauteur rebondira-t-elle aprés avoir touché le
sol pour la troisiéme fois?

(b) Combien de fois la balle doit-elle toucher le sol pour
que le prochain rebond ait une hauteur de 2m?

(c) Combien de fois la balle doit-elle toucher le sol pour
que le prochain rebond ait une hauteur de 25cm?

(d) Quelle devrait étre la hauteur d’un immeuble si, aprés
avoir touché le sol dix fois, la balle rebondit & 1 m de

hauteur? Existe-t-il un immeuble aussi haut ?

EXTENSION: Teste différentes balles pour voir & quelles hauteurs elles
rebondissent lorsqu’elles tombent d’une hauteur de 1 m.

THEMES  SENS DU NOMBRE, ALGEBRE
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Problem of the Week
Problem B and Solution
Boing! Boing! Boing!

Problem

A Superbball is a special kind of ball that will always bounce to half of the height from which
it fell. Supposing that it is dropped from a building that is 128 m tall, answer the following
questions.

(a) How high will it bounce after it hits the ground for the third
time?

(b) How many times must the ball hit the ground so that the next
bounce has a height of 2m?

(c) How many times must the ball hit the ground so that the next
bounce has a height of 25cm?

(d) How tall would a building have to be if, after hitting the ground
ten times, the ball bounces to 1 m? Is there a building this tall?

EXTENSION: Test different balls to see how high they bounce when dropped from 1 m.

Solution

(a) The building is 128 m high, so after the first bounce the ball will reach a height of
128 =2 = 64 m. After the second bounce, the ball will reach a height of 64 =2 = 32m, and
after the third bounce the ball will reach a height of 32 + 2 = 16 m. Thus, the ball will
bounce to a height of 16 m after it hits the ground for the third time.

(b) Continuing the pattern from part (a), after the fourth bounce the ball will reach a height
of 8 m, after the fifth bounce the ball will reach a height of 4 m, and after the sixth bounce
the ball will reach a height of 2m. So the ball must hit the ground six times to bounce to a
height of 2m.

(c) It’s helpful to switch to centimetres at this point. From part (b), we know that after the
sixth bounce, the ball will reach a height of 2m or 200 cm. After the seventh, eighth, and
ninth bounces, the ball will reach heights of 100 cm, 50 cm, and 25 cm, respectively. So the
ball must hit the ground nine times to bounce to a height of 25 cm.

(d) To discover how tall the building would need to be so that after the tenth bounce the ball
reaches a height of 1 m, we work backwards and double the height ten times. Doubling 1 m
ten times gives the sequence 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024 m. Thus, a building
would have to be 1024 m tall in order for the ball to bounce to a height of 1 m after the
tenth time it hits the ground. The tallest building in the world is currently the Burj
Khalifa which is just under 830 m, so there isn’t a building as tall as 1024 m.
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Probléme de la semaine
Probléme B

Taper dans le mille

Dans un jeu de fléchettes, la cible est divisée en quatre secteurs: un cercle au
centre et trois bandes circulaires concentriques. Une touche dans le cercle au
centre compte pour 10 points. Une touche dans la premiére bande compte pour 5
points. Une touche dans la deuxiéme bande compte pour 2 points. Une touche
dans la troisieme bande compte pour 1 point.

Serena et Ebony ont chacune lancé quatre fléchettes. Les endroits ot les huit
fléchettes ont touché la cible sont représentés par des points noirs dans la figure
ci-dessous.

(a) Combien de points les deux joueuses ont-elles marqué en tout?

(b) Si le pointage total d’Ebony était 1 de plus que celui de Serena, quel était le
pointage de chaque joueuse?

(¢) Quels lancers chaque joueuse aurait-elle pu effectuer pour obtenir son
pointage?

(d) Laquelle des deux joueuses a lancé la fléchette qui a touché le cercle au
centre?

THEMES PENSEE COMPUTATIONNELLE, SENS DU NOMBRE
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Problem of the Week
Problem B and Solution
Who Hit the Middle?
Problem

A dart board consists of four regions: an inner circle and three concentric circular bands. Any
dart landing in the inner circle will receive 10 points. Any dart landing in the first band will
receive 5 points. Any dart landing in the second band will receive 2 points. Any dart landing
in the third band will receive 1 point.

Serena and Ebony each threw four darts. The locations where the eight darts landed are shown
as black dots on the diagram below.

(a) What was the total number of points scored by the two players?
(b) If Ebony’s total score was 1 more than Serena’s, what was each person’s score?
(c) What individual shots could each player have had to get their scores?

)

(d) Whose dart landed in the inner circle?

Solution

(a) Since one dart landed in the band worth 1 point, two darts landed in the
band worth 2 points, four darts landed in the band worth 5 points, and one
dart landed in the inner circle worth 10 points, the total number of points
scored by the two players was

14+24+24+54+54+5+5+10=235
(b) Since 35 = 17 + 18, Ebony scored 18 points and Serena scored 17 points.

(¢) Trying all combinations of four shots, we can see that the only way to get a
score of 18 is as 1 4+ 2 4+ 5 + 10.

Therefore, Ebony made shots worth 1, 2, 5, and 10 points. This means that
Serena made shots worth 2, 5, 5, and 5 points.

(d) Since the inner circle is worth 10 points, then one of Ebony’s darts landed in
the inner circle.



\\\ CEMC.UWATERLOO.CA | le CENTRE d’EDUCATION en MATHEMATIQUES et en INFORMATIQUE

Probléme de la semaine
Probléme B
La cloture de Mélodie

Mélodie construit une cléture autour de son magnifique jardin. Elle a acheté dix
poteaux en bois dans un magasin de produits d’occasion. Malheureusement, ses
poteaux sont tous de longueurs différentes.

A T'aide d’un ruban a mesurer, elle a mesuré leurs longueurs en pouces:

57%, 5555, 55, 563, 575, 552, 564, 575, 563, and 563;.

Elle doit maintenant trouver un moyen de construire sa cloture a l'aide de ces
poteaux.

(a) Ecris les dix longueurs en ordre croissant.

(b) Mélodie décide d’ajuster la profondeur du trou de chaque poteau afin que
tous les poteaux soient a la méme hauteur au-dessus du sol. Si elle veut que
tous les poteaux atteignent une hauteur de 3 pieds au-dessus du sol, quelle
est la profondeur du trou le plus profond qu’elle devra creuser? Remarque
que 12 pouces équivaut a un pied.

(¢) Supposons que le jardin de Mélodie soit rectangulaire. Il lui faut des poteaux
dans chaque coin du rectangle, ainsi qu’a tous les 10 pieds le long de la
cloture (cette distance étant mesurée a partir du milieu d'un poteau de
cloture jusqu’au milieu du poteau suivant). Dessine le schéma d’un éventuel
jardin rectangulaire cloturé qu’elle pourrait construire a 'aide des dix
poteaux. Quelles sont les dimensions de ce jardin en pieds?

THEMES GEOMETRIE, SENS DU NOMBRE
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Problem of the Week
Problem B and Solution
Melody’s Posts

Problem

Melody is building a fence around her beautiful garden. She bought ten wooden posts from
Thrifty Buys Used Lumber for the fence. Unfortunately, her bargain posts are all of different
lengths.

Using a tape measure, she has found the lengths, in inches, to be:

2 7
572, 55

127

55, 563, 571, 552, 567, 573, 562, and 561z

127

Now she needs to decide how to build her fence using these posts.

(a) Write the ten lengths of the posts in order from shortest to longest.

(b) Melody decides to adjust the depth of the hole for each post so that all the posts will be
the same height above the ground. If she wants all the posts to be 3 feet above the ground,
what is the deepest hole she will need to dig? It may be helpful to note that 12 inches
equals one foot.

(c) Suppose that Melody’s garden is rectangular. The fence posts are needed in every corner
and every 10 feet along the fence, as measured from the middle of one fence post to the
middle of the next fence post. Draw a diagram for a possible fenced rectangular garden
that uses all ten posts. What are the dimensions of your garden, in feet?
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Solution

(a)

The easiest way to compare fractions is to write them with a common
denominator. All of the fractions in the post lengths can be converted to an
equivalent fraction with a denominator of 12 as follows.

2 _ 8 3 __ 9 _ 6
575 =575 563 = 563 575 =575
3 __ 9 1 _ 4 2 __ 8
553 = 553 573 = 57+ 562 = 563
The lengths of Melody’s posts are then:
7 7 4
57, 555, 55, 56+, 573, 55y, 565, 57+, 563, 5615

Writing these lengths in order from shortest to longest gives:

55, 55-L, 551 56-L. 565, 56—, 561l 574 578

8
13> 9973, 9073, 9013, 5633, 615, D713, 5735, 755
Then we can rewrite the lengths in order from shortest to longest with their
original denominators.

55, 5545, 553, 567, 563, 562, 5615, 573, 573, 573

The longest post will require the deepest hole. From part (a) we know the
length of the longest post is 57% inches. Since 3 feet equals
3 X 12 = 36 inches, the depth of this hole will be 57% — 36 = 21% inches.

There are two possibilities for a fenced rectangular garden that uses all ten
posts. We need to place one post in each of the four corners of the rectangle,
which leaves six posts to place on the sides. The dimensions are calculated by
adding up the 10 foot spaces between each pair of fence posts.

The first option is a garden with dimensions 30 feet by 20 feet, as shown.

The second option is a garden with dimensions 40 feet by 10 feet, as shown.




Géomeétrie et mesure (G)
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Probléme de la semaine
Probléme B

Entrainement en plein air

Un club de gymnastique organise un cours d’exercice de groupe en plein air. Pour
de nombreux exercices, les participants devront s’assurer qu’ils sont bien espacés
les uns des autres.

(a) Un grand champ gazonné mesure 100 m x 200 m. Le champ a été divisé en

carrés dont chacun mesure 2 m X 2 m, comme dans la figure ci-dessous.

2 m 200 m

2m

100 m

Si une personne se trouvait au milieu de chaque carré, combien de personnes
ce champ pourrait-il contenir?

(b) Le parc Imaginaire mesure 1 km x 1 km, ou 1 km?, ce qui est équivalent &
100 hectares (ha). Le club de gymnastique veut diviser ce parc en carrés pour
accommoder un cours d’exercice de groupe en plein air. Si ce parc était divisé
en carrés mesurant chacun 2 m x 2 m comme dans la partie (a) et qu'il y
avait une personne au milieu de chaque carré, combien de personnes y
aurait-il dans ce parc? Cela correspond & combien de personnes par hectare?

(c) Le parc Stanley est situé a Vancouver, en Colombie-Britannique. Bien qu’il
ne soit pas en forme de rectangle, il a une superficie de 405 hectares.
Supposons que % du parc ne soit pas boisé. Si le nombre de personnes par
hectare dans la région non boisée du parc Stanley est égal au nombre de
personnes par hectare dans le parc Imaginaire de la partie (b), combien de
personnes peuvent participer a un cours d’exercice de groupe en plein air
dans la région non boisée du parc Stanley?

THEMES GEOMETRIE, SENS DU NOMBRE
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Problem of the Week
Problem B and Solution
Work it Out

Problem

A gym is hosting an outdoor group exercise class. For many of the exercises, participants will
need to make sure they are spaced well apart.

(a)

A large grassy field has dimensions of 100 m by 200 m. The field was divided into squares
that were each 2 m by 2 m, as shown.

2m 200m

2m

100 m

If one person was in the middle of each square, how many people could be on the field?

Imaginary Park is exactly 1 km by 1 km, or 1 km?, which is equivalent to 100 hectares (ha)
in size. If this park was divided into 2 m by 2 m squares for an exercise class like in part
(a), and there is one person in the middle of each square, how many people would be in
this park? How many people per hectare is that?

Stanley Park is located in Vancouver, BC. While not a rectangle, it covers an area of 405
hectares. Suppose that % of the park is not forested. If the number of people per hectare in
the non-forested area of Stanley Park is the same as the number of people per hectare in
Imaginary Park in part (b), how many people could do the exercise class in the
non-forested area of Stanley Park?

Solution

(a)

We need to figure out the number of 2 m by 2 m squares in the field. Since there are

200 =+ 2 = 100 squares along the long side of the park, and 100 + 2 = 50 squares along the
short side, there are 100 x 50 = 5000 squares in total. That means the field could
accommodate 5000 people.

Since Imaginary Park is 1 km by 1 km (or 1000 m by 1000 m), there could be

1000 + 2 = 500 people in each row. Since there are 1000 + 2 = 500 such rows, there could
be 500 x 500 = 250 000 people in 100 ha of space. This works out to 250 000 = 100 = 2500
people per ha.

The non-forested area of Stanley Park is % of 405 ha, or % x 405 = 81 ha. This area will
accommodate 2500 people per ha. This means a total of 2500 x 81 = 202 500 people could
do the exercise class in the non-forested area of Stanley Park at one time.
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Probléme de la semaine
Probléme B
Le chariot de foin de Holly

Holly est une fermiére qui posséde un chariot a foin composé d'une plateforme en
bois et de quatre roues. A vide, le chariot a une masse totale de 770 kg. Elle

utilise son chariot pour transporter des bottes de foin en forme de prismes droits
a base rectangulaire. Chaque botte de foin mesure 1,4 métre de longueur sur 1,5

meétre de largeur sur 2 métres de hauteur. De plus, chaque botte de foin a une
masse de 300 kg.

(a) Chacune des quatre roues du chariot a une charge maximale de 1100 kg.
C’est-a-dire qu’avec chaque roue, on peut ajouter 1100 kg de plus a la charge
que porte le chariot Combien de bottes de foin Holly pourrait-elle mettre
dans son chariot sans que ce dernier ne risque de se briser? N’oublie pas que
les roues portent également la masse du chariot lui-méme!

(b) La plateforme du chariot mesure 5,6 métres de longueur sur 3 métres de
largeur. Holly veut disposer les bottes de foin sur la plateforme du chariot de
maniere qu’elles soient le plus prés possible les unes des autres et que les faces
mesurant 1,4 m x 1,5 m soient celles en contact avec la plateforme.
Combien de bottes de foin peut-elle mettre dans son chariot & foin si elle ne
les empile pas?

THEME GEOMETRIE
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Problem of the Week
Problem B and Solution
Farmer Holly’s Hay Wagon

Problem

Farmer Holly has a wagon with a wood deck and four tires. When empty, the wagon has a
total mass of 770 kg. She uses her wagon to transport hay bales in the shape of rectangular
prisms. Each hay bale is 1.4 m long by 1.5 m wide by 2 m high, and has a mass of 300 kg.

(a) Each of the four tires on the wagon has a maximum load of 1100 kg. That is, with each
tire an additional 1100 kg can be added to the load on the wagon. How many hay bales
could Farmer Holly put on her wagon without risking a tire blowout? Don’t forget that the
tires are also carrying the load of the wagon itself!

(b) Her wagon deck is 5.6 m long and 3 m wide. Farmer Holly wants to tightly pack the hay
bales on the wagon with the 1.4 m by 1.5 m side face down on the wagon. How many hay
bales can she fit on her wagon if she does not stack them?

Solution

(a) The total mass on the tires is equal to the mass of the hay plus the mass of
the wagon. Since the wagon has four tires, the total mass the wagon can
support is 4 x 1100 = 4400 kg. Subtracting the mass of the wagon, the total
mass of hay the tires can support is 4400 — 770 = 3630 kg. If each hay bale
weighs 300 kg, then the number of hay bales that could be supported is
3630 + 300 = 12.1 hay bales. Since there must be a whole number of hay
bales, she could put 12 hay bales on her wagon without going over the
maximum load.

(b) Since 5.6 =4 x 1.4, and 3 = 2 x 1.5, Farmer Holly could tightly pack
4 x 2 = 8 hay bales on her wagon in one layer.
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Probléme de la semaine
Probléme B

Quand est-ce qu’on arrive?

Les planétes voyagent autour du soleil en suivant une trajectoire elliptique,
c¢’est-a-dire en forme d’ovale. Mercure est la planéte la plus proche du soleil. La
distance entre la Terre et Mercure varie en fonction de leur localisation; la
distance minimale entre les deux planéetes est de 77000000 km tandis que la
distance maximale est de 222 000 000 km.

En astronomie, les distances sont gigantesques. Les astronomes utilisent donc
I’'unité astronomique ou UA pour les mesurer. Une unité astronomique
correspond & la distance moyenne entre la Terre et le Soleil, soit 149 600 000 km.

Compléte les informations manquantes dans le tableau ci-dessous.

Planste Distance en Distance en km Temps de
UA de la Terre de la Terre voyage
Mars 0,52
Venus 61 jours
Saturn 1275000000
Neptune 29,09

Pour calculer le temps de voyage, supposons que tu voyages de la Terre a la

planéte dans une fusée allant a une vitesse de 28 000 km par heure. Choisis 'unité
de mesure de temps la plus raisonnable (par exemple, 15000 heures ne signifie pas
grand-chose; or, lorsqu’on divise par 24, on obtient 625 jours, soit presque 2 ans).
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Problem of the Week
Problem B and Solution
Are We There Yet?
Problem

Planets travel around the sun in elliptical orbits (ovals). Mercury is the planet closest to the
sun. The distance between Earth and Mercury ranges from 77 000 000 km at its closest distance
to 222000000 km at its farthest distance.

Because distances are so great in the solar system, scientists measure them in Astronomical
Units, or AU. One AU is equal to the average distance between the Earth and the Sun, or
about 149600 000 km.

Complete the missing information in the table.

To calculate the travel time, assume you are travelling from Earth to the planet in a rocket at
a speed of 28 000 km per hour throughout your flight. Pick the most reasonable unit of measure
for time (for example, 15000 hours doesn’t mean much, but when divided by 24 to get 625
days, you know that it’s almost 2 years).

Solution

The completed table is shown below.

Planct | 2 arth | from Barth Travel Time
Mars 0.52 77792000 2778 hr = 116 days
Venus 0.27 40992 000 61 days
Saturn 8.52 1275000000 45536 hr = 1897 days = 5+ years
Neptune 29.09 4 351864 000 155424 hr = 6476 days = 17+ years

Since 1 AU = 149600 000 km, to convert from the distance in AU to the distance
in km (for Mars and Neptune), we multiply the distance in AU by 149 600 000.
Similarly, to convert from the distance in km to the distance in AU (for Saturn),
we divide the distance in km by 149600 000. This allows us to fill in both
distance columns for Mars, Saturn, and Neptune.

To calculate the travel time, we use the speed of the rocket, which is 28 000 km
per hour. If we divide the distance in km by 28 000 km per hour, we will get the
number of hours it takes to travel that distance, which is the travel time. We can
then convert this to a more appropriate unit as we see fit.

To calculate the distance in km from the travel time (for Venus), note that 61
days is equal to 61 x 24 = 1464 hours. Thus, travelling at 28 000 km per hour,

the distance covered would be 28 000 x 1464 = 40992 000 km. We can then
convert the distance in km to the distance in AU as we did for Saturn.
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Probléme de la semaine
Probléme B

Les tailles d’écran, d’hier et d’aujourd’hui

Les téléviseurs a écran plat ont d’habitude un format d’image de 16 : 9. Cela
signifie que si I’écran mesure 16 unités de large, alors il mesure 9 unités de haut.
Si I’écran mesure 32 unités de large, et puisque 32 = 16 x 2, alors il mesure

9 x 2 = 18 unités de haut et ainsi de suite.

(a) A partir du coin inférieur gauche d’une grille de 20 unités de large et 10
unités de haut, utilise une régle pour dessiner un écran de téléviseur a écran
plat de 16 unités de large et 9 unités de haut.

(b) Les vieux téléviseurs avaient un format d’image de 4 : 3. Si un vieux téléviseur
mesurait 9 unités de haut, alors combien d'unités de large mesurait-il?

(c) Dessine 'écran du téléviseur de la partie (b) dans la grille de la partie (a) (en
commengant également a partir du coin inférieur gauche de la grille).

(d) Sachant que I’écran du téléviseur a écran plat et I'écran du vieux téléviseur
ont tous deux une hauteur de 9 unités, de combien d’unités carrées 'aire de
I’écran du téléviseur a écran plat est-elle supérieure a 1’aire de 1’écran du
vieux téléviseur?

(e) L’'image d'un téléviseur a écran plat 4K contient 3840 x 2160 pixels. Si
I’écran mesure 122 cm de large sur 69 cm de haut, combien y a-t-il de pixels
par cm? ? Arrondis & Uentier prés.
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Problem of the Week
Problem B and Solution

Screen Size, Now and Then

Problem

Flat screen TVs usually have a screen ratio of 16 : 9. This means that if the screen is 16 units
wide, then it will be 9 units high. If the screen is 32 units wide, then since 32 = 16 x 2, it will
be 9 x 2 = 18 units high, and so on.

(a) Starting in the bottom-left corner of a grid that is 20 units wide and 10 units high, use a
ruler to draw a flat screen TV screen that is 16 units wide and 9 units high.

(b) Older TVs had a screen ratio of 4 : 3. If an older TV was 9 units high, how many units
wide would it be?

(c) Draw the TV screen from part (b) on the same grid used in part (a), also starting in the
bottom-left corner.

(d) How many more square units of area does the flat screen TV screen have compared to the
older TV screen, if they both have a height of 9 units?

(e) A 4K flat screen TV has 3840 x 2160 pixels. If the screen is 122 cm wide by 69 cm high,
how many pixels per cm? are there? Round to the nearest whole number.

Solution
(a) The drawing of the flat screen TV screen on the grid is shown in part (c).

(b) The screen ratio of an older TV is 4 : 3, so if the the height is 9 units, that means we have
multiplied the 3 in our screen ratio by 3 to get 9. So the width would be 4 x 3 = 12 units.

(c) The grid below shows the flat screen TV with a dashed blue line and the older TV with a
solid red line.

(d) We can count the squares on our grid that are part of the flat screen TV but not the older
TV. We notice that the flat screen TV has 4 more squares of width, and since the height is
9 units for both TVs, there are 4 x 9 = 36 more square units of area in the flat screen TV.

(e) There are 3840 x 2160 = 8294 400 pixels in total, and the area of the TV is
122 x 69 = 8418 cm?. Thus there are 8294400 = 8418 = 985 pixels per cm?.
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Probléme de la semaine
Probléme B

Jus d’orange

Betsy veut acheter du jus d’orange. Elle a découvert que les contenants de jus
sont offerts en plusieurs formats et prix différents.

— Dans un magasin, un contenant de 2,63 L de jus d’orange cotite 4,00 $ et
un paquet de huit boites de jus d’orange (de 200 mL chacune) coiite 2,649%.

— Dans un autre magasin, 2L de jus d’orange cotitent 3,59 $.

— Dans les deux magasins, une boite de 295 mL de jus d’orange concentré
coute 1,71 §. (Il faut la mélanger avec trois boites d’eau pour obtenir
4 x 295 = 1180 mL de jus prét & consommer.)

Lequel des achats offre le meilleur rapport quantité-prix?

Il te sera peut-étre utile de calculer le prix par 100 mL pour chaque format de
contenant dans le tableau ci-dessous.

Quantité de jus . Prix par
Prix
d’orange 100 mLL

2,631 4,00 $

8 x 200 = 1600 mL 2,64 %

2L 3,59 $ -
1180 mL (créce a
partir d’'une boite de 1,71 $ s

jus concentré)
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Problem of the Week
, Problem B and Solution
. Orange You Glad?

Problem
Betsy is shopping for orange juice. She has discovered that it comes in a variety of containers
at different prices.

e At one store, a 2.63 L container of orange juice costs $4.00, and a pack of eight 200 mL
orange juice boxes costs $2.64.

e At another store, 2 L of orange juice costs $3.59.

e At both stores, concentrated orange juice in a 295 mL can costs $1.71. (This must be
mixed with three cans of water to obtain 4 x 295 = 1180 mL of drinkable juice.)

Which purchase will give Betsy the best value for her money?

Solution

The 2.63 L container of orange juice costs $4.00 + 2.63 ~ $1.521 per litre. Since 100 mL is % of
a litre, the cost is approximately $1.521 <+ 10 = $0.1521 or 15.2¢ per 100 mL.

The 8-pack costs $2.64 for 1600 mL, or $2.64 <+ 1600 = $0.00165 per mL.
This is equal to $0.00165 x 100 = $0.165 or 16.5¢ per 100 mL.

The 2 L container costs $3.59 + 2 = $1.795 per litre. Since 100 mL is 1Lo of a litre, the cost is
$1.795 = 10 = $0.1795 or about 18¢ per 100 mL.

The frozen concentrate costs $1.71 + 1180 = $0.00145 per mL.
Therefore, the cost is approximately $0.00145 x 100 = $0.145 or 14.5¢ per 100 mL.

The cost per 100 mL for each item is summarized in the completed table below.

Amount of Orange Price Price per
Juice 100 mL
2.63L $4.00 15.2¢

8 x 200 = 1600 mL $2.64 16.5¢
2L $3.59 18¢

1180 mL (mixed from $1 71 14.5¢

concentrate)

Since the concentrated orange juice has the lowest price of 14.5¢ per 100 mL, the best value for
her money is the concentrated orange juice.
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Probléme de la semaine
Probléme B

Parc d’attractions

Le plan d'un parc d’attractions est en forme de grille ayant six chemins
horizontaux et six chemins verticaux. L’entrée principale et cinq manéges sont
indiqués par des lettres, selon la légende ci-dessous.
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Tous les visiteurs doivent marcher sur les chemins. Antoine peut parcourir la
distance séparant deux intersections en 1 minute (en marchant le long du chemin
séparant ces derniéres). De plus, il lui faut 5 minutes pour faire un tour de
manege.

(a) Antoine est a I'entrée principale et veut faire deux tours de manége avant de
revenir a l’entrée principale pour le diner qui aura lieu dans 25 minutes.
Quels sont les deux manéges qu’il pourrait choisir?

(b) En commengant & l’entrée principale, Antoine veut faire trois tours de
manége: soit la Grande Roue, les avions et les autos tamponneuses. Il veut
par la suite retourner a l’entrée principale pour rencontrer un ami. Dans quel
ordre doit-il faire les trois tours de manege s’il veut étre de retour a ’entrée
principale le plus rapidement possible?
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Problem of the Week
Problem B and Solution

For Your Amusement

Problem

The map of an amusement park looks like a grid with six horizontal paths and six vertical
paths. The main gate and five rides are marked with letters, as shown.

4 N\ [ N\ [ ) [ N\ [ )
_ J L J L J VAN J
4 N\ [ N\ [ ) N\ [ \
\_ J J L JA J U J
( N ™\ H )
\_ J J \_ J J \_ J
( N é N\ ( N\ ) M: Main Gate
L A: Airplanes
— (E# 7 J(C% < B: Bumper Cars
( N\ [ 4 N\ [ \~7" N\
T J C: Carousel
L PAY L PAY L ) D: Drop Time
F:

Ferris Wheel

All visitors must walk on the paths. It takes 1 minute for Anton to walk along a path from one
intersection to the next, and 5 minutes to go on any ride.

a) Anton arrives at the main gate and wants to go on two rides before returning to the main
g g g
gate for lunch in 25 minutes. Which two rides could he choose?

(b) Starting at the main gate, Anton wants to go on the Ferris Wheel, the Airplanes, and the
Bumper Cars, and then back to the main gate to meet a friend. In which order should
Anton go on the three rides if he wants to be back at the main gate as quickly as possible?

Solution

(a) Anton wants to go on two rides, and each ride takes 5 minutes, so he can walk for at most
25 — 5 — 5 = 15 minutes.

Notice that it takes 8 minutes to walk from the main gate to the Carousel, and so takes 16
minutes to walk there and back. Thus, Anton cannot go on the Carousel. Similarly, it
takes 8 minutes to walk from the main gate to the Ferris Wheel, so Anton cannot go on
the Ferris Wheel.
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That leaves the Airplanes, Bumper Cars, and Drop Time.

Can Anton go on the Airplanes and the Bumper Cars? It takes 5 minutes to walk between
the main gate and the Airplanes, 3 minutes to walk between the Airplanes and the
Bumper Cars, and 6 minutes to walk between the main gate and the Bumper Cars. Thus,
this would take a total of 5+ 3 + 6 = 14 minutes of walking. So one possibility is that
Anton goes on the Airplanes and Bumper Cars.

Can Anton go on the Airplanes and Drop Time? It takes 5 minutes to walk between the
main gate and the Airplanes, 5 minutes to walk between the Airplanes and Drop Time,
and 6 minutes to walk between the main gate and Drop Time. Thus, this would take a
total of 5+ 5 4 6 = 16 minutes of walking. So it is not possible for Anton to go on the
Airplanes and Drop Time.

Can Anton go on the Bumper Cars and the Drop Time? It takes 6 minutes to walk
between the main gate and the Bumper Cars, 2 minutes to walk between the Bumper Cars
and Drop Time, and 6 minutes to walk between the main gate and Drop Time. Thus, this
would take a total of 6 + 2 4+ 6 = 14 minutes of walking. So another possibility is that
Anton goes on the Bumper Cars and Drop Time.

We have looked at all possibilities. Therefore, in 25 minutes, Anton could go on the
Airplanes and Bumper Cars, or go on the Bumper Cars and Drop Time.

(b) There are six possible orderings of the three rides that Anton goes on.

e Suppose Anton goes from the main gate to the Ferris Wheel, then the Airplanes, then
the Bumper Cars, then back to the main gate. This will take a total of
8 + 3 + 3 + 6 = 20 minutes of walking.

e Suppose Anton goes from the main gate to the Ferris Wheel, then the Bumper Cars,
then the Airplanes, then back to the main gate. This will take a total of
8 + 2+ 3+ 5 = 18 minutes of walking.

e Suppose Anton goes from the main gate to the Airplanes, then the Ferris Wheel, then
the Bumper Cars, then back to the main gate. This will take a total of
5+ 3+ 2+ 6 = 16 minutes of walking.

e Suppose Anton goes from the main gate to the Airplanes, then the Bumper Cars,
then the Ferris Wheel, then back to the main gate. This will take a total of
5+ 3+ 2+ 8 = 18 minutes of walking.

e Suppose Anton goes from the main gate to the Bumper Cars, then the Ferris Wheel,
then the Airplanes, then back to the main gate. This will take a total of
6 + 2+ 3+ 5 = 16 minutes of walking.

e Suppose Anton goes from the main gate to the Bumper Cars, then the Airplanes,
then the Ferris Wheel, then back to the main gate. This will take a total of
6 + 3 + 3 + 8 = 20 minutes of walking.

So, it follows that Anton should go to the Airplanes, then the Ferris Wheel, then the
Bumper Cars (or the reverse order) in order to get back to the main gate as quickly as
possible.
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Probléme de la semaine
Probléme B
La cloture de Mélodie

Mélodie construit une cléture autour de son magnifique jardin. Elle a acheté dix
poteaux en bois dans un magasin de produits d’occasion. Malheureusement, ses
poteaux sont tous de longueurs différentes.

A T'aide d’un ruban a mesurer, elle a mesuré leurs longueurs en pouces:

57%, 5555, 55, 563, 575, 552, 564, 575, 563, and 563;.

Elle doit maintenant trouver un moyen de construire sa cloture a l'aide de ces
poteaux.

(a) Ecris les dix longueurs en ordre croissant.

(b) Mélodie décide d’ajuster la profondeur du trou de chaque poteau afin que
tous les poteaux soient a la méme hauteur au-dessus du sol. Si elle veut que
tous les poteaux atteignent une hauteur de 3 pieds au-dessus du sol, quelle
est la profondeur du trou le plus profond qu’elle devra creuser? Remarque
que 12 pouces équivaut a un pied.

(¢) Supposons que le jardin de Mélodie soit rectangulaire. Il lui faut des poteaux
dans chaque coin du rectangle, ainsi qu’a tous les 10 pieds le long de la
cloture (cette distance étant mesurée a partir du milieu d'un poteau de
cloture jusqu’au milieu du poteau suivant). Dessine le schéma d’un éventuel
jardin rectangulaire cloturé qu’elle pourrait construire a 'aide des dix
poteaux. Quelles sont les dimensions de ce jardin en pieds?
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Problem of the Week
Problem B and Solution
Melody’s Posts

Problem

Melody is building a fence around her beautiful garden. She bought ten wooden posts from
Thrifty Buys Used Lumber for the fence. Unfortunately, her bargain posts are all of different
lengths.

Using a tape measure, she has found the lengths, in inches, to be:

2 7
572, 55

127

55, 563, 571, 552, 567, 573, 562, and 561z

127

Now she needs to decide how to build her fence using these posts.

(a) Write the ten lengths of the posts in order from shortest to longest.

(b) Melody decides to adjust the depth of the hole for each post so that all the posts will be
the same height above the ground. If she wants all the posts to be 3 feet above the ground,
what is the deepest hole she will need to dig? It may be helpful to note that 12 inches
equals one foot.

(c) Suppose that Melody’s garden is rectangular. The fence posts are needed in every corner
and every 10 feet along the fence, as measured from the middle of one fence post to the
middle of the next fence post. Draw a diagram for a possible fenced rectangular garden
that uses all ten posts. What are the dimensions of your garden, in feet?
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Solution

(a)

The easiest way to compare fractions is to write them with a common
denominator. All of the fractions in the post lengths can be converted to an
equivalent fraction with a denominator of 12 as follows.

2 _ 8 3 __ 9 _ 6
575 =575 563 = 563 575 =575
3 __ 9 1 _ 4 2 __ 8
553 = 553 573 = 57+ 562 = 563
The lengths of Melody’s posts are then:
7 7 4
57, 555, 55, 56+, 573, 55y, 565, 57+, 563, 5615

Writing these lengths in order from shortest to longest gives:

55, 55-L, 551 56-L. 565, 56—, 561l 574 578

8
13> 9973, 9073, 9013, 5633, 615, D713, 5735, 755
Then we can rewrite the lengths in order from shortest to longest with their
original denominators.

55, 5545, 553, 567, 563, 562, 5615, 573, 573, 573

The longest post will require the deepest hole. From part (a) we know the
length of the longest post is 57% inches. Since 3 feet equals
3 X 12 = 36 inches, the depth of this hole will be 57% — 36 = 21% inches.

There are two possibilities for a fenced rectangular garden that uses all ten
posts. We need to place one post in each of the four corners of the rectangle,
which leaves six posts to place on the sides. The dimensions are calculated by
adding up the 10 foot spaces between each pair of fence posts.

The first option is a garden with dimensions 30 feet by 20 feet, as shown.

The second option is a garden with dimensions 40 feet by 10 feet, as shown.
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Probléme de la semaine
Probléme B

Jardins concurrents

Gardenia, Marguerite, Azalea et Violet viennent d’emménager dans un nouveau
quartier. Chacune dit avoir le plus grand jardin. Or, il est assez difficile de le
prouver! Dans la figure ci-dessous, on voit la forme et la taille de chaque jardin et
de tout autre objet se trouvant sur les propriétés.

jardin de Violet

5 m

jardin de
Gardenia

12m réservoir

d’eau

9m

jardin d’Azalea

jardin de
Marguerite

(a) Détermine 'aire de chaque jardin, en excluant l'aire occupée par les objets
présents sur la propriété. Qui a le plus grand jardin?

(b) Quelle est la différence entre 1'aire du plus grand jardin et celle du plus petit?
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Problem of the Week
Problem B and Solution

Competing Gardens

Problem

Gardenia, Marguerite, Azalea, and Violet just moved into a new neighbourhood. Each says
that she has the largest garden, but it is so hard to telll The following diagram shows the
shape and size of each garden and any other objects on the properties.

Violet’s garden

1.5 m

Gardenia’s
garden

water tank

Azalea’s garden

Marguerite’s
3m garden
]

3m

(a) Determine the area of each garden, excluding any objects on the property. Who has the
largest garden?

(b) What is the difference in area between the largest garden and the smallest garden?
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Solution

(a)

Gardenia’s garden is in the shape of a triangle with base 12 + 6 = 18 m and
height 8 m. Thus, the area of Gardenia’s garden is % X 18 x 8 = 72 m?.

Azalea’s garden is in the shape of a triangle with base 9 m and height 16 m.
It has a square shed on the property with side length 3 m. We need to
subtract the area of the shed from the area of the garden. The area of the
shed is 3 x 3 = 9 m?. Thus, the area of Azalea’s garden is

(%XQX 16) —9 =72 — 9 = 63 m>.

Marguerite’s garden is in the shape of a triangle with base 12+6 —9 =9 m
and height 16 m. It also has a shed on the property with side length 3 m. We
notice that Marguerite’s garden and shed have the same dimensions as
Azalea’s garden and shed, so their gardens will have equal areas. Thus, the
area of Marguerite’s garden is also 63 m?.

Violet’s garden is in the shape of a rectangle with sides 8 m and 10 m. It has
a square water tank on the property with side length 1.5 m. We need to
subtract the area of the water tank from the area of the garden. The area of
the water tank is 1.5 x 1.5 = 2.25 m?. Thus, the area of Violet’s garden is

(8 x 10) — 2.25 = 80 — 2.25 = 77.75 m>.

Therefore the largest garden belongs to Violet, with an area of 77.75 m?2.

The largest garden has an area of 77.75 m?. The smallest garden has an area
of 63 m?. Thus, the difference is 77.75 — 63 = 14.75 m?.
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Probléme de la semaine
Probléme B
Le grand partage

Monique, Thibaut, Bastien et Sylvie sont des fréres et sceurs qui partagent une
piece de forme irréguliére dans leur maison. Ils ont divisé la piece de maniére a ce
que chaque personne ait un espace physique qui lui soit réservé. L’espace de
chaque personne est soit un rectangle, un trapéze ou un triangle. Dans la figure
ci-dessous, on voit un plan de la piéce.

4m
1 LT
]
]
]
]
6m i
- i E Bastien 5m
| Thibaut :
3m Monique | |
: :
_4m ]
7m O
Sylvie
y 4m

(a) Calcule I'aire de I'espace de chaque personne. Quelle personne a 'espace avec
la plus grande aire?

(b) Les fréres et sceurs ont décidé de diviser la piéce d’'une maniére différente afin
que chacun d’eux ait la méme aire d’espace physique qui lui soit réservée.
Quelle est 'aire de cet espace?

(c) Redessine les lignes pointillées du plan de maniére & ce que chacun d’eux ait
un espace de méme aire. Remarque que la forme de ’espace de chaque
personne peut changer et qu’il n’est pas nécessaire qu’elle ait la forme d’un
rectangle, d'un trapéze ou d’un triangle.

THEME GEOMETRIE
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Problem of the Week
Problem B and Solution
Share and Share Alike

Problem

Monique, Thibaut, Bastien, and Sylvie are siblings who share an irregularly-shaped room in

their home. They have divided up the room so that each person has their own space.

Each

person’s space is either a rectangle, a trapezoid, or a triangle. A floor plan, including some

dimensions, is shown in the following diagram.

4m
1 LT
]
]
]
]
6m E
- E i Bastien
' Thibaut :
3m Monique | |
: :
. _4m -
7m O]
Sylvie

5m

4m

(a) Calculate the area of each person’s space. Which person has the space with the largest

area?

(b) The siblings have decided to divide up the room in a different way so that the area of each
person’s space is equal. After they do this, what is the area of each person’s space?

(¢) Redraw the inner dashed lines in the floor plan so that the area of each person’s space is
equal. Note that the shape of each person’s space may no longer be a rectangle, trapezoid,

or triangle.
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Solution

(a) Monique’s space is a rectangle with area 6 x 3 = 18 m?.
Thibaut’s space is a trapezoid with area 3 x (3+5) x 4 = 16 m?.
Bastien’s space is a rectangle with area 4 x 5 = 20 m?.

Sylvie’s space is a triangle with area, % X7 x4=14m?

Thus, Bastien’s space has the largest area.

(b) If the area of each person’s space is equal, then each person will have }1 of the
area of the room. The area of the room is 18 + 16 + 20 + 14 = 68 m?. Thus,
the area of each person’s space will be %L X 68 = 17 m2.

(c) There are many ways to redraw the inner lines so that each person’s space
has an area of 17 m?. It’s easiest if we first think about how each person’s
space needs to change. Monique’s space currently has an area of 18 m?, so we
need to remove an area of 1 m2. Thibaut’s space currently has an area of
16 m?, so we need to add an area of 1 m?. Bastien’s space currently has an
area of 20 m?, so we need to remove an area of 3 m2. Sylvie’s space currently
has an area of 14 m?, so we need to add an area of 3 m?.

One way to do this is to take a square 1 m? area from Monique’s space and
give it to Thibaut, and then take a rectangular 3 m? area from Bastien’s
space and give it to Sylvie. To achieve this, we can redraw two of the inner
dashed lines as shown in the following floor plan.

4m
1 H
]
]
]
]
6m ' 4
v ' m
H 1m i_l i Bastien
_ "I--IT;} Thibaut :
3m Monique E i ----?.T.--
A am p e T
4m
Sylvie 5m
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Alternatively, we could reassign triangular areas instead of rectangular areas.
One way to do this is shown in the following floor plan.

4 m
1 LT
]
]
]
]
6m E 3.5m
- l_i\1 m E Bastien
A Thibaut :
3m Monique ;! | -
/, E 4m ‘E . ""'— 1.5m
/ [ _----__--Dgf'_’____________
Tm 1m
Sylvie
4 m
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Probléme de la semaine
Probléme B

Construction d’un mur

Moyo veut construire un mur dans son jardin. Elle va construire le mur en
briques. Chaque brique mesure 22,5 cm de longueur sur 5,7 cm de hauteur. Les
briques de la couche inférieure du mur doivent étre placées dans le sens de la
longueur et espacées de 4,5 cm. Par exemple, voici la couche inférieure d’un mur
avec trois briques.

22,5cm 4,5cm 22,5cm 4,5cm 22,5cm

(a) Si elle construit un mur composé de neuf couches de briques, quelle sera la
hauteur du mur ?

(b) Si Moyo construit un mur dont la couche inférieure contient six briques,
quelle sera la longueur de cette couche inférieure?

(¢) Si Moyo veut que le mur ait une longueur de 130, 5 cm, combien de briques
Moyo devrait-elle utiliser pour la couche inférieure du mur?

THEME GEOMETRIE
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Problem of the Week
Problem B and Solution

Wall Construction

Problem

Moyo wants to build a wall in her backyard. She will build the wall out of bricks, and her
measurements show that each brick is 22.5 cm long and 5.7 cm high. Moyo’s bricks on the
bottom layer of the wall are to be placed lengthwise and spaced 4.5 cm apart. For example,
here is the bottom layer of a wall with three bricks.

22.5cm 4.5cm 22.5cm 4.5cm 22.5cm

(a) If she builds a wall with nine layers of bricks, what will the height of the wall be?

(b) If Moyo builds a wall with six bricks on the bottom layer, how long will this bottom layer
be?

(c) If Moyo wanted the wall to be 130.5 cm long, how many bricks will Moyo use in the bottom
layer of the wall?

Solution

(a) The total height of the nine layers will be 9 x 5.7 = 51.3 cm.

(b) The bottom layer, which consists of six bricks, will have six bricks and five spaces. Thus
the total length will be (6 x 22.5) 4+ (5 x 4.5) = 1354 22.5 = 157.5cm or 1.575m.

(c¢) One brick plus one space is 22.5 + 4.5 = 27 cm long. Since 27 x 5 = 135, and 135 is close to
130.5, we guess that Moyo would use about five bricks, with four spaces between them.
Indeed, this gives (5 x 22.5) 4+ (4 x 4.5) = 112.5 4+ 18 = 130.5 cm, the required length.

NOTE: Another possible way to solve this is to notice that 130.5 cm is 27 cm less than
157.5cm. Now, 27 cm is the length of one brick plus one space. Therefore, the bottom
layer has the 6 bricks in part (b) minus 1 brick. Therefore, Moyo will have 5 bricks on the
bottom layer.
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Probléme de la semaine
Probléme B

Courtepointe de feuilles d’érable

Le carré de gauche ci-dessous mesure 10 cm sur 10 cm et représente le motif d’un seul carré de
la courtepointe de feuilles d’érable ci-bas a droite. Le motif de la feuille d’érable a été divisé en
huit formes. Ces derniéres ont été colorées en jaune (J), rouge (R), vert (V) ou brun (B). Le
reste du carré, y compris la tige, est blanc.

(a) Trace des lignes pointillées dans les formes du motif de maniére & diviser I'intérieur de
chaque forme colorée en morceaux qui sont des carrés ou des triangles.

(b) Pour chacune des quatre couleurs du dessin, quelle est 1'aire de la feuille d’érable qui est
couverte par cette couleur?

(¢) Quelle est I'aire du reste du motif, y compris la tige, qui est blanche? Autrement dit, quelle
est 'aire du carré qui n’est pas couverte par la feuille?

THEME GEOMETRIE
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Problem of the Week
Problem B and Solution
Maple Leaf Quilting

Problem

The 10 cm by 10 cm square on the left is the pattern for a single square in the maple leaf quilt
on the right. In the pattern, the interior of the maple leaf has been divided into eight shapes,
which have each been coloured yellow (Y), red (R), green (G), or brown (B). The rest of the
square, including the stem, is white.

(a) Draw dotted lines on the pattern which divide the interior of each coloured shape into
pieces that are squares or triangles.

(b) For each of the four colours in the pattern, what is the area of the maple leaf that is
covered by that colour?

(c) What is the area of the rest of the pattern, including the stem, that is white? That is,
what is the area of the square that is not covered by the leaf?
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Solution

(a)

(b)

One way to divide the interior of each coloured shape into pieces that are squares or
triangles has been shown below.

The two red regions each consist of a square with area 2 x 2 = 4cm? and a triangle with
area 2 x 2+ 2 = 2cm?. Therefore, the area of one red region is 4 +2 = 6 cm?, and the total
area of the two red regions is 2 x 6 = 12 cm?.

The two brown regions also each consist of a square with area 2 x 2 = 4cm? and a triangle
with area 2 x 2 + 2 = 2cm?. Therefore, the area of one brown region is 4 + 2 = 6 cm?, and
the total area of the two brown regions is 2 x 6 = 12 cm?.

The three green regions consist of two shapes that have the same dimensions as the red
shapes, and the centre square. Since the area of the centre square is 2 x 2 = 4cm?, the
area of the three green regions is 12 + 4 = 16 cm?.

The yellow region has an area equal to the area of the 4 cm by 4 cm square in the upper
left corner minus the areas of the two white triangles in that square. Each of these
triangles has a base of 2cm and a height of 4cm, and so has an area of 2 x 4 + 2 = 4cm?.
Therefore, the total area of the white triangles is 4 + 4 = 8cm?. Thus, the area of the
yellow region is 4 x 4 — 8 = 16 — 8 = 8cm?.

The total area of the maple leaf, excluding the stem, is the sum of the areas of the red,
brown, green, and yellow coloured regions, or 12 + 12 + 16 + 8 = 48 cm?.

Thus, the area of square that is not covered by the leaf is equal to the total area of the
square minus the total coloured area or 10 x 10 — 48 = 52 cm?.



Algebre (A)
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Probléme de la semaine
Probléme B

Les contenants de Sven

Récemment, Sven a décidé de commencer a s’entrainer & la maison au lieu d’aller
a la salle de sport. Il n’a pas des poids comme ceux que l'on trouve a la salle de
sport. Cependant, il a différents contenants qu’il peut utiliser comme poids. Sven
a des boites de soupe, de haricots, de chapelure, d’arachides et des pots de
confiture. Il a aussi une boite de conserve qui a perdu son étiquette et qu’il
appelle la boite de conserve mystere.

En utilisant sa balance, Sven a fait les découvertes suivantes:
— Deux boites de conserve de soupe ont la méme masse qu’'une boite de
haricots.
— Cinq boites de chapelure ont la méme masse qu'un pot de confiture.
— Une boite de conserve de haricots et deux boites de chapelure ont ensemble
la méme masse que la boite d’arachides.
— La boite de conserve mystéere et une boite de soupe ont ensemble la méme
masse que la boite d’arachides.
L’ami de Sven, Rob, qui est trés doué en estimation, a déterminé que la boite de
conserve mystére a une masse de 580 grammes et que la boite de conserve de
haricots a une masse de 640 grammes. En supposant que Rob ait raison,
détermine la masse de chaque contenant, en grammes. Pour ce faire, il serait utile
d’élaborer des équations algébriques pour mieux démontrer les relations entre les
masses des contenants.

THEME ALGEBRE
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Problem of the Week
Problem B and Solution

Sven’s Gym-Cans

Problem

Recently, Sven decided to start exercising at home instead of going to the gym. He does not
have the nice weights that they have at the gym, but he does have different containers of food
that he can use as weights. Sven has containers of soup, beans, breadcrumbs, jam, and
peanuts. He also has one can whose label fell off that he calls the Mystery Can.

Sven used his balance scale and came up with the following discoveries:

e Two cans of soup have the same mass as one can of beans.

Five containers of breadcrumbs have the same mass as one jar of jam.

One can of beans and two containers of bread crumbs together have the same mass as the
container of peanuts.

The Mystery Can and one can of soup together have the same mass as the container of
peanuts.

Sven’s friend, Rob, who has perfect estimation skills, determined that the Mystery Can has a
mass of 580 grams and the can of beans has a mass of 640 grams. Assuming that Rob is
correct, determine the mass of each container, in grams. To do so, you may find it helpful to
set up algebraic equations to show the relationships among the cans’ masses.
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Solution

First we will write algebraic equations to show the relationships given by Sven’s
four discoveries.

To avoid a lot of writing, we will use the following variables: S represents the
mass, in grams, of one can of soup, P represents the mass, in grams, of one
container of peanuts, B represents the mass, in grams, of one can of beans, C'
represents the mass, in grams, of one container of breadcrumbs, J represents the
mass, in grams, of one jar of jam, and M represents the mass, in grams, of the
Mystery Can.

Now we can write an equation for each of Sven’s four discoveries.

e2xS=0
e 5 x(C=J
e B+2x(C=P
o M +S=P

We are given a mass of 640 grams for one can of beans. Thus the first equation
tells us that 2 x § = 640. Since 2 x 320 = 640, we can conclude that S = 320.

We are also given that the mass of the Mystery Can is 580 grams. Using the
fourth equation we get M + S = 580 + 320 = 900. Therefore P = 900.

Using the third equation we get 640 + 2 x C' = 900. Subtracting 640 from both
sides of this equation gives us 2 x C' = 260. Since 2 x 130 = 260, it follows that
C' = 130.

Finally, using the second equation we get 5 x 130 = J. Thus J = 650.

Therefore, the mass of each container is as follows.

Container Mass (grams)
can of soup 320
container of peanuts 900
container of breadcrumbs 130
jar of jam 650
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Probléme de la semaine
Probléme B

Des grillons thermométres

La fréquence a laquelle un grillon stridule peut nous ai-
der a évaluer la température. Une des facons possibles
de déterminer cette température, en degrés Celsius, est
de suivre les étapes ci-dessous.
Etape 1: Compte le nombre de stridulations en 25
secondes.
Etape 2: Divise le nombre obtenu a I'étape 1 par
3

Etape 3: Ajoute 4 au nombre obtenu & I'étape 2.

(a) Remplis chacun des dans I’équation suivante par une variable ou un
nombre afin d’élaborer une équation exprimant la température, ¢, en fonction
d’un certain nombre de stridulations, ¢, en 25 secondes.

t=___ =+

(b) Remplis la seconde colonne du tableau suivant.

Stridulations Température (t)
(c) en 25 4 '
en degrés Celsius
secondes
60
54
66
(c) Remplis la premiére colonne du tableau suivant.
Stridulations Température (t)
(c) en 25 A '
en degrés Celsius
secondes
18
20
16

THEME ALGEBRE
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Problem of the Week
Problem B and Solution

‘Temp’ting Crickets
Problem
Crickets can help determine the temperature, in degrees Celsius.

One possible way to make this calculation is to follow the steps
below.

Step 1: Count the number of chirps in 25 seconds.
Step 2: Divide the number from Step 1 by 3.

Step 3: Add 4 to the number from Step 2.

(a) By filling in each in the following equation with either a variable or a number, write
an equation to show how to get the temperature, ¢, based on a certain number of chirps, c,
in 25 seconds.

t=_ =+

(b) Fill in the second column of the following table.

Chirps (¢) in 25 | Temperature (¢) in
seconds degrees Celsius
60
54
66

(c) Fill in the first column of the following table.

Chirps (¢) in 25 | Temperature (¢) in
seconds degrees Celsius

18

20

16
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Solution

(a) To determine the temperature, t, we take the number of chirps in 25 seconds,
c, divide by 3, then add 4. Thatis, t=c <+ 3 + 4.
(b) You may use the given steps or the equation from part (a) to fill in the table.

For example when there are 60 chirps, we divide by 3 to get 20, and then add
4 to get 24 degrees Celsius.

Or we may use the equation t = 60 -3 +4 = 20 + 4 = 24.

Temperature (t) in

Chirps (¢) in 25 seconds dogrees Celsis

60 24
54 22
66 26

(¢) To find the number of chirps for a given temperature, we work backwards,
reversing the steps as we go. That is, we subtract 4 from the given
temperature, and then multiply by 3.

For example when the temperature is 18 degrees Celsius, we subtract 4 to get
14, and then multiply 14 by 3 to get 42 chirps.

The equation to calculate chirps, ¢, given temperature, ¢, is ¢ = (t — 4) x 3.

Chirps (¢) in 25 seconds

Temperature (t) in
degrees Celsius

42 18
48 20
36 16
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Probléme de la semaine
Probléme B
Boing ! Boing ! Boing !

Une Superballe est une balle d'un genre particulier qui rebondit toujours a la
moitié de la hauteur de laquelle elle est tombée. En supposant qu’elle soit lachée
d’un immeuble de 128 m de haut, réponds aux questions suivantes.

(a) A quelle hauteur rebondira-t-elle aprés avoir touché le
sol pour la troisiéme fois?

(b) Combien de fois la balle doit-elle toucher le sol pour
que le prochain rebond ait une hauteur de 2m?

(c) Combien de fois la balle doit-elle toucher le sol pour
que le prochain rebond ait une hauteur de 25cm?

(d) Quelle devrait étre la hauteur d’un immeuble si, aprés
avoir touché le sol dix fois, la balle rebondit & 1 m de

hauteur? Existe-t-il un immeuble aussi haut ?

EXTENSION: Teste différentes balles pour voir & quelles hauteurs elles
rebondissent lorsqu’elles tombent d’une hauteur de 1 m.

THEMES  SENS DU NOMBRE, ALGEBRE
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Problem of the Week
Problem B and Solution
Boing! Boing! Boing!

Problem

A Superbball is a special kind of ball that will always bounce to half of the height from which
it fell. Supposing that it is dropped from a building that is 128 m tall, answer the following
questions.

(a) How high will it bounce after it hits the ground for the third
time?

(b) How many times must the ball hit the ground so that the next
bounce has a height of 2m?

(c) How many times must the ball hit the ground so that the next
bounce has a height of 25cm?

(d) How tall would a building have to be if, after hitting the ground
ten times, the ball bounces to 1 m? Is there a building this tall?

EXTENSION: Test different balls to see how high they bounce when dropped from 1 m.

Solution

(a) The building is 128 m high, so after the first bounce the ball will reach a height of
128 =2 = 64 m. After the second bounce, the ball will reach a height of 64 =2 = 32m, and
after the third bounce the ball will reach a height of 32 + 2 = 16 m. Thus, the ball will
bounce to a height of 16 m after it hits the ground for the third time.

(b) Continuing the pattern from part (a), after the fourth bounce the ball will reach a height
of 8 m, after the fifth bounce the ball will reach a height of 4 m, and after the sixth bounce
the ball will reach a height of 2m. So the ball must hit the ground six times to bounce to a
height of 2m.

(c) It’s helpful to switch to centimetres at this point. From part (b), we know that after the
sixth bounce, the ball will reach a height of 2m or 200 cm. After the seventh, eighth, and
ninth bounces, the ball will reach heights of 100 cm, 50 cm, and 25 cm, respectively. So the
ball must hit the ground nine times to bounce to a height of 25 cm.

(d) To discover how tall the building would need to be so that after the tenth bounce the ball
reaches a height of 1 m, we work backwards and double the height ten times. Doubling 1 m
ten times gives the sequence 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024 m. Thus, a building
would have to be 1024 m tall in order for the ball to bounce to a height of 1 m after the
tenth time it hits the ground. The tallest building in the world is currently the Burj
Khalifa which is just under 830 m, so there isn’t a building as tall as 1024 m.



Gestion des données (D)
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Probléme de la semaine
Probléme B

Des sauts avec écart

Les éléves de la classe de Jym se pratiquent a effectuer des sauts avec écart. Ils
ont pris en note leurs progrés et, en moyenne, les éléves de la classe effectuent 40
sauts avec écart (SAE) par minute.

XRHERrIRX

Pendant 10 jours, Jym a pris en note le nombre de sauts avec écart qu’il
effectuait et le temps qu’il a mis pour les effectuer. Il a inscrit ses résultats dans
les tableaux ci-dessous.

Jour Nombre | Temps SAE par Jour Nombre | Temps SAE par
de SAE pris minute de SAE pris minute
1 32 58 s 6 42 1 min 5 s
2 32 57 s 7 40 58 s
3 34 59 s 8 45 1 min 2 s
4 35 57 s 9 46 1 min
) 40 1 min 2 s 10 48 1 min

(a) Compléte les tableaux en déterminant, pour chacun des jours, le nombre de
sauts avec écart qu’il a effectué par minute. Au besoin, arrondis les réponses
au dixiéme pres.

(b) Calcule la moyenne des valeurs que tu as déterminées dans la partie (a).
Comment cette moyenne se compare-t-elle a celle de sa classe?

(¢) Quel type de graphique serait le plus approprié pour représenter le progrés de
Jym au fil du temps? Crée un graphique approprié et assure-toi de bien
I’étiqueter.

GESTION DES DONNEES
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Problem of the Week

Problem B and Solution

Jumping Jacks with Jym
Problem

Jym’s class has been working on jumping jacks and charting their progress. The mean
(average) for the class was determined using each student’s information, giving a value of 40
jumping jacks (JJs) per minute.

XRHERrIRX

Over 10 days, Jym measured how many jumping jacks he can do in one session, and how long
it took him to do them. The tables below show his results.

Day Number Time JJ.s per Day Number Time JJ.S per
of JJs taken minute of JJs taken minute
1 32 58 s 6 42 1 min 5 s
2 32 57 s 7 40 58 s
3 34 59 s 8 45 1 min 2 s
4 35 o7 s 9 46 1 min
) 40 1 min 2 s 10 48 1 min

(a) Complete the tables by finding Jym’s JJs per minute for each day, rounding to the nearest
decimal.

(b) Calculate the mean of the values you found in (a). How does this mean for Jym compare
to the rest of his class?

(c) Which type of graph would be most appropriate to show Jym’s improvement over time?
Create a suitable graph with appropriate labels.
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Solution

(a)

The completed tables are as follows.

Day Number Time JJ.s per Day Number Time JJ.S per
of JJs taken minute of JJs taken minute
1 32 58 s 33.1 6 42 1 min 5 s 38.8
2 32 57 s 33.7 7 40 58 s 414
3 34 59 s 34.6 8 45 1 min 2 s 43.5
4 35 57 s 36.8 9 46 1 min 46
5 40 1 min 2 s 38.7 10 48 1 min 48

Jym’s JJs per minute each day were found by taking his total number of JJs and dividing
by the time taken, in seconds, to get the number of JJs per second, and then multiplying
this number by 60 to get the number of JJs per minute.

For example, on Day 1 Jym jumped 3 JJs per second, which is equivalent to
32

= X 60 ~ 33.1 JJs per minute.

Jym’s mean JJs per minute is

33.1+33.7+34.6+36.8 + 38.7+38.8 + 41.4 4+ 43.5+ 46 + 48 394.6
10 10

= 39.46 ~ 39.5

Jym’s mean of 39.5 JJs per minute is slightly less than the mean for the class.

The most meaningful graph would be one showing Jym’s average JJs per minute versus
time, as a broken line graph (or a bar graph). A broken line graph is shown below.

Number of Jumping Jacks Jym Jumps in One Minute

60

50

: B—

30

20

10

Number of Jumping Jacks

1 2 3 4 5 6 7 8 9 10
Day Number
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Probléme de la semaine
Probléme B

Camions, vélos et voitures

Mohammed veut représenter graphiquement la circulation qui passe devant chez
lui entre 16 h 30 et 16 h 40. Il crée une fiche de cueuillette de données et recueille
les données ci-dessous en se tenant sur le trottoir a coté de sa maison durant
cette période de temps.

Temps | Véhicule Temps | Véhicule Temps | Véhicule
16:30,12 | Voiture 16:33,37 | Camion 16:37,29 | Voiture
16:30,43 | Voiture 16:34,21 | Voiture 16:38,36 | Vélo
16:31,24 | Camion 16:34,52 | Voiture 16:39,16 | Camion
16:31,68 |  Vélo 16:35,23 | Voiture 16:39,48 | Voiture
16:32,34 | Voiture 16:36,14 | Vélo 16:40,10 | Voiture
16:33,08 | Voiture 16:36,45 | Camion 16:40,38 | Voiture

(a) Les données recueillies par Mohammed sont-elles des données primaires ou
secondaires !

(b) Quel type de graphique ou de diagramme serait approprié pour représenter
ces données?

(c) Crée le graphique ou le diagramme. Assure-toi qu’il comprend les titres, les
étiquettes et les échelles appropriés.

THEME  GESTION DES DONNEES
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Problem of the Week
Problem B and Solution
Trucks, Bikes, and Cars

Problem

Mohammed wants to graph a record of the traffic that goes by his house between 4:30 p.m.
and 4:40 p.m. He creates a data collection sheet and collects the following data while standing
on the sidewalk beside his home during that period.

Time | Vehicle Time | Vehicle Time | Vehicle
4:30.12 Car 4:33.37 | Truck 4:37.29 Car
4:30.43 Car 4:34.21 Car 4:38.36 | Bicycle
4:31.24 | Truck 4:34.52 Car 4:39.16 | Truck
4:31.58 | Bicycle 4:35.23 Car 4:39.48 Car
4:32.34 | Car 4:36.14 | Bicycle 4:40.10 Car
4:33.08 Car 4:36.45 | Truck 4:40.38 Car

(a) Is the data Mohammed collected primary or secondary data?
(b) What type of graph or plot would be appropriate to display this data?

(c) Create this graph or plot using proper titles and labels.
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Solution

(a) The data Mohammed collected is primary since he collected it. (If he gave
the data to city planners to use, then it would be secondary data to them, as

they did not collect it themselves.)

(b) The appropriate type of graph or plot depends on its purpose. Some ideas
include a stem-and-leaf plot for minutes and seconds which displays when

each vehicle passed, or a bar graph or circle graph to contrast the numbers or

ratios of cars, trucks, and bicycles.

(c) Examples of a stem-and-leaf plot, a bar graph, and a circle graph are shown

below.

Traffic In Front of My House

Stem | Leaf
4:30 | 12 43
4:31 | 24 58
4:32 | 34
4:33 |1 08 37
4:34 | 21 52
4:35 |23
4:36 | 14 45
4:37 129
4:38 | 36
4:39 | 16 48
4:40 | 10 38

Key: 4:40/10 = 4:40.10 p.m.

Traffic In Front of My House

3 12 1

9 +

% 10

> 871

kS

o 6..

o

—g 44

Z 2
0

Car Truck  Bicycle
Type of Vehicle

Traffic In Front of My House
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Probléme de la semaine
Probléme B

Un Kraken craquant!

Le Kraken de Seattle est la toute derniére équipe a rejoindre la Ligue nationale
de hockey. Supposons qu’elle ait déterminé les couleurs de son uniforme en
choisissant deux couleurs parmi celles du tableau ci-dessous. L'une des couleurs
doit provenir de la premiére colonne tandis que 'autre couleur doit provenir de la
deuxiéme colonne.

Couleur 1 Couleur 2
Vert Blanc
Bleu Noir

Turquoise Argent

Or

(a) Dresse la liste de toutes les combinaisons de couleurs possibles. Combien y
a-t-il d’options différentes?

(b) Si la décision te revenait, quelles seraient les deux couleurs que tu choisirais?
Si I’équipe choisit la combinaison de couleurs au hasard parmi les
combinaisons de couleurs possibles de la partie (a), quelle est la probabilité
pour que les deux couleurs choisies soient celles que tu aurais choisies?

(¢) Quelle est la probabilité pour que les couleurs de 'uniforme ne comprennent
pas la couleur turquoise, le noir ou l’or?

THEME  GESTION DES DONNEES
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Problem of the Week
Problem B and Solution
Get Kraken!

Problem

The Seattle Kraken are the newest team to join the National Hockey League. Let’s say they
determined the colours for their uniforms by picking two choices from the table below. One
colour must come from the first column and one colour must come from the second column.

Colour 1 Colour 2
Green White
Blue Black
Teal Silver
Gold

(a) List all the possible colour combinations. How many different options do they have?

(b) What pair of colours would you choose? If the team chooses the colour combination
randomly from the colour combination options in part (a), what is the probability that the
pair of colours you want gets picked?

(c) What is the probability that the uniform colours do not include teal, black, or gold?

Solution

(a) Each of the three colours from the Colour 1 column can be combined with each of the four
colours from the Colour 2 column, giving the following possible combinations:
e Green and White, Green and Black, Green and Silver, and Green and Gold.
e Blue and White, Blue and Black, Blue and Silver, and Blue and Gold.
e Teal and White, Teal and Black, Teal and Silver, and Teal and Gold.

Thus, there are 3 x 4 = 12 possible combinations of colours.

(b) Answers will vary due to individual choices. If colours are picked randomly, the probability

that the pair of colours you want gets picked is 1 in 12 or 1—12

(¢) The probability that the uniform colours do not contain teal, black, or gold is determined
by first noting that there are only 4 such combinations: Green and White, Green and
Silver, Blue and White, and Blue and Silver.

Thus, there are 4 possible combinations of the remaining colours.

Hence, the probability is 14—2 or %
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Probléme de la semaine
Probléme B
Ou est le public?

Les Triplets Pythagoriciens forment un groupe de rock qui vient de compléter sa
deuxiéme tournée canadienne.

(a) Le tableau ci-dessous présente quelques informations par rapport aux ventes
de billets de trois salles dans lesquelles le groupe a joué en concert.

Nombre de billets | Nombre de billets
Salle de concert . .
disponibles vendus
Stade Olympique 60 000 45000
Stade du Commonwealth 55000 44000
Place BC 54000 48 600
Pour chaque salle de spectacle, quel pourcentage des billets disponibles a été

vendu?

(b) Il y a deux ans, ce groupe de rock a joué en concert dans ces trois mémes
salles lors de sa premiére tournée canadienne. Dans le diagramme a bandes
ci-dessous, le pourcentage des billets disponibles qui a été vendu est

représenté pour chaque salle de concert.
Vente des billets lors de la premiére tournée

—
]
=]

80 +
60 -
40

[\
o

o

Stade Stade du Place BC
Olympique Commonwealth

Pourcentage des billets vendus

Salle de concert

Si le nombre de billets disponibles pour chaque salle de concert était le méme
pour les deux tournées, quelle tournée a vendu le plus de billets au total?
Justifie ta réponse.

THiEMES GESTION DES DONNEES, SENS DU NOMBRE
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Problem of the Week
Problem B and Solution
Where’s the Audience?

Problem

The Pythagorean Triples are a rock band who recently returned from their second Canadian
tour.

(a) Information about ticket sales for three of the venues they played at is summarized in the
following table.

Vente Number of Tickets Number of Tickets
Available Sold
Olympic Stadium 60 000 45000
Commonwealth Stadium 55000 44000
BC Place 54000 48 600

For each venue, what percentage of available tickets were sold?

(b) Two years ago, the Pythagorean Triples played at the same three venues on their first
Canadian tour. For each venue, the percentage of available tickets that were sold is shown
in the bar graph below.

Ticket Sales for First Canadian Tour

=2

A 100 1

3 g0t

2

T o607

1=

o 407

g

§ 20 ¢t

5 0

~ Olympic Commonwealth BC Place
Stadium Stadium

Venue

If the number of tickets available for each venue was the same for both tours, which tour
sold more tickets for these three venues combined? Justify your answer.
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Solution

(a) To calculate the percentage of available tickets that were sold, we divide the
number of tickets sold by the number of tickets available, and then multiply
by 100% to convert the decimal to a percentage.

e Olympic Stadium: 45000 <+ 60000 = 0.75, and 0.75 x 100% = 75%.
e Commonwealth Stadium: 44 000 = 55000 = 0.8, and 0.8 x 100% = 80%.
e BC Place: 48600 + 54000 = 0.9, and 0.9 x 100% = 90%.

(b) We need to calculate the total number of tickets sold for the three venues for
each of the tours.

e For the second Canadian tour, we can add up the number of tickets sold
for each venue in the table from part (a).

45000 + 44 000 + 48 600 = 137 600

e For the first Canadian tour, we first need to use the percentages in the
bar graph to calculate the number of tickets sold at each venue. The bar
graph shows that 100% of the available tickets at Olympic stadium were
sold, 60% were sold at Commonwealth Stadium, and 80% were sold at
BC Place.

— Olympic Stadium: 100% of 60000 is 60 000.

— Commonwealth Stadium: 60% of 55000 is equal to % x 55000 or
% x 55000, which equals 33 000.

— BC Place: 80% of 54000 is equal to % x 54000 or % x 54 000, which
equals 43 200.

Thus, the total number of tickets sold for the three venues for the first
Canadian tour is

60 000 + 33 000 + 43 200 = 136 200

Since 137600 > 136 200, it follows that the second Canadian tour sold more
tickets for the three venues combined.
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L’équipe canadienne de basket-ball féminin des Jeux olympiques de 2020
comptait 12 joueuses. Le tableau ci-dessous indique la taille de chaque joueuse.
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Probléme de la semaine
Probléme B
Quelle est leur taille?

Nom

Taille

Natalie Achonwa

6 pieds, 3 pouces

Kayla Alexander

6 pieds, 4 pouces

Laeticia Amihere

6 pieds, 2 pouces

Miranda Ayim

6 pieds, 3 pouces

Bridget Carleton

6 pieds, 1 pouce

Shay Colley

5 pieds, 8 pouces

Aaliyah Edwards

6 pieds, 3 pouces

Nirra Fields

5 pieds, 7 pouces

Kim Gaucher

6 pieds, 1 pouce

Kia Nurse

6 pieds, 0 pouce

Shaina Pellington

5 pieds, 8 pouces

Nayo Raincock-Ekunwe | 6 pieds, 2 pouces

Source: https://www.basketball.ca/team-canada-en/tokyo-2020

(a) Elabore un diagramme & tige et & feuilles pour représenter les tailles en pieds
et en pouces des joueuses de I'équipe. Utilise le nombre de pieds pour la tige
et le nombre de pouces pour les feuilles.

(b) En utilisant ton diagramme a tige et a feuilles, trouve la taille médiane des
joueuses de I'équipe.

(c) Convertis toutes les tailles en pouces, puis calcule la taille moyenne des
joueuses de I'équipe. Rappelle-toi que 1 pied = 12 pouces.
Par exemple, 6 pieds est égal & 6 x 12 = 72 pouces. Donc, une taille de 6
pieds, 3 pouces est égale a 72 + 3 = 75 pouces.

(d) Suppose que la taille moyenne d’une Canadienne est de 5 pieds, 4 pouces. De
combien de pouces les joueuses de cette équipe sont-elles plus grandes, en
moyenne?

THEME  GESTION DES DONNEES
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Problem of the Week
Problem B and Solution
How Tall are They, Really?

Problem

There were 12 players on the Canadian 2020 Olympic Women’s Basketball Team. The table
below shows the height of each player.

Name Height
Natalie Achonwa 6 feet, 3 inches
Kayla Alexander 6 feet, 4 inches
Laeticia Amihere 6 feet, 2 inches

Miranda Ayim 6 feet, 3 inches
Bridget Carleton 6 feet, 1 inch
Shay Colley 5 feet, 8 inches
Aaliyah Edwards 6 feet, 3 inches
Nirra Fields 5 feet, 7 inches

Kim Gaucher 6 feet, 1 inch

Kia Nurse 6 feet, 0 inches
Shaina Pellington 5 feet, 8 inches
Nayo Raincock-Ekunwe | 6 feet, 2 inches

Source: https://www.basketball.ca/team-canada-en/tokyo-2020

(a) Create a stem-and-leaf plot to represent the heights in feet and inches of the players on the
team. Use the number of feet as the stems, and the number of inches as the leaves.

(b) Using your stem-and-leaf plot, find the median height of the players on the team.

(c¢) Convert all the heights to inches, and then calculate the mean height of the players on the
team. Recall that 1 foot = 12 inches.

For example, 6 feet is equal to 6 x 12 = 72 inches, so a height of 6 feet, 3 inches is equal to
72 + 3 = 75 inches.

(d) Assume that the mean height of a Canadian woman is 5 feet, 4 inches. How much taller,
on average, are the players on this team?


https://www.basketball.ca/team-canada-en/tokyo-2020
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Solution

(a) The stem-and-leaf plot is shown below.

stem ‘ leaf

5
6

78 8

011223334

key: 6 | 3 = 6 feet, 3 inches

(b) The median is halfway between 6 feet, 1 inch and 6 feet, 2 inches, which is 6

feet, 1.5 inches.

(c) The table below shows all the heights converted to inches.

Name Height (feet, inches) | Height (inches)
Natalie Achonwa 6 feet, 3 inches 24+3=75
Kayla Alexander 6 feet, 4 inches 724+4 =176
Laeticia Amihere 6 feet, 2 inches 24+2="74

Miranda Ayim 6 feet, 3 inches 2+3=75
Bridget Carleton 6 feet, 1 inch 2+1=173
Shay Colley 5 feet, 8 inches 60 4+ 8 = 68
Aaliyah Edwards 6 feet, 3 inches 2+3=75
Nirra Fields 5 feet, 7 inches 60 + 7 = 67
Kim Gaucher 6 feet, 1 inch 2+1=73

Kia Nurse 6 feet, O inches 72
Shaina Pellington 5 feet, 8 inches 60 + 8 = 68
Nayo Raincock-Ekunwe 6 feet, 2 inches 24+2="74

The mean is found by adding up all the heights in inches, and dividing by 12.

DHT76+T44+75+T734+68+ 75467+ 73+ 72+ 68 + 74 = 870

Since 870 +~ 12 = 72.5, the mean height is 72.5 inches, or 6 feet, 0.5 inches.

(d) We can first convert 5 feet, 4 inches to inches. 5 feet is equal to 5 x 12 = 60

inches, so a height of 5 feet, 4 inches is equal to 60 + 4 = 64 inches.

The mean height of the players on the team is 72.5 inches. Since
72.5 — 64 = 8.5, that means on average, the players on the team are 8.5
inches taller than the average Canadian woman.
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Probléme de la semaine
Probléme B

Que le jeu commence!

Parvinder et Carlos lancent chacun un dé régulier a six faces (les six faces du dé
étant numérotées de 1 a 6) pour voir qui sera le premier a jouer. La personne qui

obtient le chiffre le plus bas est la premiére a jouer. En cas d’égalité, ils relancent
le dé.

(a) Quelle est la probabilité théorique que Parvinder obtienne un nombre
inférieur a Carlos lors du premier lancer? INDICE: Quelles sont les possibilités
pour le lancer de Carlos si Parvinder obtient un 1?7 un 27 un 37

(b) Quelle est la probabilité théorique que Parvinder obtienne un nombre
supérieur & celui de Carlos lors de son premier lancer?

(c) Est-ce une fagon équitable de déterminer qui commencera?

THEME  GESTION DES DONNEES
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Problem of the Week
Problem B and Solution
Let the Game Begin!

Problem

Parvinder and Carlos are each rolling a standard six-sided die, with numbers 1 to 6 on its
sides, to see who gets to go first in their game. The person who rolls the lower number gets to
go first. If they tie, they roll again.

(a) What is the theoretical probability that Parvinder will roll a number lower than Carlos on
their first roll? HINT: What are the possibilities for Carlos’ roll if Parvinder rolls a 17 a 27
a 3?7

(b) What is the theoretical probability that Parvinder will roll a number greater than Carlos
on their first roll?

(c) Is this a fair way to determine who goes first?

Solution

The following table shows all the possible rolls. For each possibility, there is a T if Parvinder
and Carlos roll the same number, a P if Parvinder rolls a number lower than Carlos, and a C if
Carlos rolls a number lower than Parvinder.

Carlos’ Roll

Parvinder’s Roll

| O = | W DN —

QO Q|+
QOO TN
QO Q|| ™| | w
Q| Q3| | T I~
Q| S| 9| || | e
| d| O] O] Y| O o

The table shows that the total number of possible rolls is 6 x 6 = 36.

(a) There are 15 Ps in the table. These occur when Parvinder rolls a number lower than
Carlos. Thus, the theoretical probability that Parvinder rolls a number lower than Carlos

. . 15 i
on their first roll is %= 1

(b) There are 15 Cs in the table. These occur when Parvinder rolls a number greater than

Carlos. Thus, the theoretical probability that Parvinder rolls a number greater than Carlos

. . 15 i
on their first roll is %= 15

(¢) From (a) and (b), we see that the probabilities of each person rolling the lower number are
the same. Therefore, this is a fair way to determine who goes first.
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Probléme de la semaine
Probléme B

Un flux d’instructions

Codey et ses trois camarades se sont donné rendez-vous a sa cabane dans les
arbres aprés 1’école. Or, avant d’aller a la cabane dans les arbres, les trois
camarades de Codey devront aller chercher trois articles qu’il a commandés dans
trois épiceries différentes. Les camarades de Codey doivent suivre les instructions
dans le diagramme de flux suivant pour récupérer les articles.

C Quitter I'école )

@Her au bar a jus de JD

Le jus de Codey
est-il toujours au
bar a jus de Ji2

Retirer la commande
de jus

v

Aller a la cabane dans
les arbres de Codey

Aller au magasin de
popcorn de Poppy

~popzori de Codey. Retirer la commande
est-il toujours au magasin de de popcorn
popcorn de pop

Poppy? +
NON Aller a la cabane dans
les arbres de Codey

(Aller ala chocolaterie\
de Charlie et retirer la
commande de chocolats

= %

fAller a la cabane dans
L les arbres de Codey )

(a) Raj quitte ’école en premier, Bharti en deuxiéme et Kylie en troisiéme.
Sachant que les trois camarades marchent tous a la méme vitesse et qu’ils
empruntent tous le méme chemin, quel article chaque personne
apportera-t-elle a la cabane de Codey?

(b) Comment pourrais-tu modifier le diagramme de flux pour que chaque
personne doive uniquement se rendre & un seul magasin?

THEME  PENSEE COMPUTATIONNELLE
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Problem of the Week
Problem B and Solution
Go With the Flow

Problem

Codey has asked three friends to pick up some food on their way from school to his treehouse.
At three different stores he has paid for and set aside one item, and he has given his friends
instructions to pick these items up using the following flow chart.

( Leave school )

CGO to Ji’s Juice Sho;D

4

Is Codey’s
juice at Ji’s
Juice Shop?

Go to Poppy’s
Corn Hut

Is Codey’s popcorn
at Poppy’s Corn Hut?

Get the juice

v

Go to Codey’s
treehouse

C Get the popcorn )

Go to Codey’s
treehouse

60 to Charlie’s Factor?
and get Codey’s
\___ chocolate bar )

v

Go to Codey’s
treehouse

-

(.

(a) Raj leaves school first, then Bharti, then Kylie. If they each take the same route and walk
at the same speed, which item will each friend bring to Codey’s treehouse?

(b) How could you modify the flow chart so that each friend has to go to only one store?
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Solution

(a)

Since Raj leaves school first, he will arrive at Ji’s Juice Shop first so will pick
up the juice. Bharti leaves school next, so she will first go to Ji’s Juice shop,
but since the juice was already picked up, Bharti will then go to Poppy’s
Corn Hut and pick up the popcorn. Kylie leaves school last so she will first
go to Ji’s Juice Shop. Since the juice was already picked up, she will then go
to Poppy’s Corn Hut. Since the popcorn was already picked up, she will then
go to Charlie’s Factory and pick up the chocolate bar.

So, Raj will bring the juice, Bharti will bring the popcorn, and Kylie will
bring the chocolate bar to Codey’s trechouse.

To modify the flow chart, we could assign each friend to a particular item.
There are many ways to do this, but one way is shown in the flow chart below.

( Leave school )

Go to Ji’s Juice Shop
and get the juice

Go to Poppy’s Corn
Hut and get the

Is your name Raj?

Go to Codey s
treehouse

Is your name Bharti?

popcorn

Go to Codey s
treehouse

(" Goto Charlie’s
Factory and get
the chocolate bar

v

Go to Codey’s

treeh
9 reehouse )
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Probléme de la semaine
Probléme B

Une forme codée

Peyton a utilisé une plateforme de codage en bloc pour animer un lutin (ou
sprite) de maniére a lui faire dessiner une forme. Son lutin a suivi les étapes
suivantes:

1. Poser la pointe du stylo pour écrire

2. Avancer de 10 pas

3. Tourner de 60° dans le sens des aiguilles d’'une montre
4. Répéter les étapes 2 et 3 cinq fois de plus

Voici le dessin du lutin aprés qu’il ait exécuté une partie du programme:

(a) Quel type de polygone le lutin a-t-il dessiné?
(b) Quel type de régularité Peyton a-t-il utilisé dans ce code?

(c) Silon modifiait le code de sorte que I'étape 3 devienne « Tourner de 45°
dans le sens des aiguilles d’une montre », comment Peyton devrait-il modifier
I'étape 4 afin de créer un polygone fermé (soit une ligne polygonale fermée)?

THEME  PENSEE COMPUTATIONNELLE
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Problem of the Week
Problem B and Solution

A Spritely Shape

Problem

Peyton used a block coding program to get a sprite character to draw a shape. His sprite
followed these steps:

1. Put pen down to write
2. Move 10 steps forward
3. Turn clockwise 60°

4. Repeat steps 2 and 3 five more times

Here is the sprite’s drawing partway through the program:

(a) What type of polygon did the sprite draw?
(b) What type of pattern did Peyton use in this code?

(c) If the code were changed so that step 3 reads “Turn clockwise 45°”, how would Peyton
need to change step 4 in order to create a closed polygon?
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Solution

(a) The sprite moved 10 steps forward and then and turned 60° clockwise a total
of six times. By doing this, the sprite created a regular hexagon (with interior
angles of 120°, which sum to 720°). The completed hexagon is shown below.

60"

60

60°.°

(b) Peyton used a repeating pattern in this code; continuing will retrace the
hexagon.

(c) If the code were changed so that step 3 reads “Turn clockwise 45°”, Peyton
would have to revise step 4 to “Repeat steps 2 and 3 seven more times.”, thus
creating a regular octagon (with interior angles of 135°, which sum to 1080°).
The completed octagon is shown below.
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Probléme de la semaine
Probléme B

Taper dans le mille

Dans un jeu de fléchettes, la cible est divisée en quatre secteurs: un cercle au
centre et trois bandes circulaires concentriques. Une touche dans le cercle au
centre compte pour 10 points. Une touche dans la premiére bande compte pour 5
points. Une touche dans la deuxiéme bande compte pour 2 points. Une touche
dans la troisieme bande compte pour 1 point.

Serena et Ebony ont chacune lancé quatre fléchettes. Les endroits ot les huit
fléchettes ont touché la cible sont représentés par des points noirs dans la figure
ci-dessous.

(a) Combien de points les deux joueuses ont-elles marqué en tout?

(b) Si le pointage total d’Ebony était 1 de plus que celui de Serena, quel était le
pointage de chaque joueuse?

(¢) Quels lancers chaque joueuse aurait-elle pu effectuer pour obtenir son
pointage?

(d) Laquelle des deux joueuses a lancé la fléchette qui a touché le cercle au
centre?
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Problem of the Week
Problem B and Solution
Who Hit the Middle?
Problem

A dart board consists of four regions: an inner circle and three concentric circular bands. Any
dart landing in the inner circle will receive 10 points. Any dart landing in the first band will
receive 5 points. Any dart landing in the second band will receive 2 points. Any dart landing
in the third band will receive 1 point.

Serena and Ebony each threw four darts. The locations where the eight darts landed are shown
as black dots on the diagram below.

(a) What was the total number of points scored by the two players?
(b) If Ebony’s total score was 1 more than Serena’s, what was each person’s score?
(c) What individual shots could each player have had to get their scores?

)

(d) Whose dart landed in the inner circle?

Solution

(a) Since one dart landed in the band worth 1 point, two darts landed in the
band worth 2 points, four darts landed in the band worth 5 points, and one
dart landed in the inner circle worth 10 points, the total number of points
scored by the two players was

14+24+24+54+54+5+5+10=235
(b) Since 35 = 17 + 18, Ebony scored 18 points and Serena scored 17 points.

(¢) Trying all combinations of four shots, we can see that the only way to get a
score of 18 is as 1 4+ 2 4+ 5 + 10.

Therefore, Ebony made shots worth 1, 2, 5, and 10 points. This means that
Serena made shots worth 2, 5, 5, and 5 points.

(d) Since the inner circle is worth 10 points, then one of Ebony’s darts landed in
the inner circle.





