1.  
[image: image1.png]The number of ways that cut a square region into two equal parts is equal to 4, and it is along
symmetric lines.

When the square is divided into two equal parts you get either a pair of rectangles or a pair of
triangles




2.

a)2/3
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b)7/4

[image: image3.png]The fraction %can be written as mixed fraction |%

Let us take two rectangles, first shade one rectangle and divide the second rectangle into four
equal parts and shade three of them as below





c)
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d)0/4
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e)3/1

[image: image7.png]



3)

[image: image8.png](a) Let us consider the licorice whip of length 4 ft as below

To mark %on the whip, mark a point at a distance of three feet from any of the end

—_—




[image: image9.png](b) Let us consider the number line. To mark %on the number line. first divide the region

between 0 and 1 in four equal parts, the line after 3 parts from O represents %
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[image: image10.png](c) In the part (a) there are two chances to represent %on the whip, where as in the part (b),

there is only one way to represent %on the number line.




4)

[image: image11.png]Consider the following situation
John eats % part of the cake and Maria eats % part of the remaining cake.

The objectives are to draw the diagram of this situation, find out the unit or whole for both John
‘and Maria and how much they take individually of the cake.




[image: image12.png]Initially, part of the cake is 1

So, for John, whole of the cake is 1.
John takes % part of the cake

That s, 1 is divided into 4 parts.

Thus, the representation of John's part s as follows:





[image: image13.png]Remaining part = whole part - part taken by John

Maria eats from the remaining part of the cake.

Thus, whole for Maria is. %.

Also, she eats — part of the remaining cake.

Thus,

Her share in the cake =— part of the remaining

Therefore, Maria takes % part of the cake
6




[image: image14.png]That is, if whole is divided into 16 parts, Maria's share will be 3 parts out of 16 parts.

Hence, the representation of Maria's share in the cake is s follows:

In the diagram the grey region represents John's share while pink region represents Maria's
share in the cake.




5)

[image: image15.png](a) Two square regions of the same size each divided into 2 equal pieces, with 3 pieces shaded
as below




[image: image16.png]®)
Consider 3 square regions.
One way would be to divide one square region in half: 3+2

Each partwouldbe 3 or 11,
2 2

Another way would be to cut each square in half: then each square would have three halves as
below:





6)
[image: image17.png]Let us consider the regular Hexagon
In one Hexagon there are two equal trapezoids and three Rhombuses and six triangles

(a) Let us suppose that the Hexagon as one unit

In this case the trapezoid can be represented by the fraction % Rhombus can be represented

by % and Triangle can be represented by %




[image: image18.png](b) Let us suppose that a Trapezoid is one unit
In this case the Hexagon can be represented by 2, Rhombus can be represented by % and

the triangle can be represented by %




[image: image19.png](c) Let us suppose that a pile of two Hexagons is one unit

In this case the Hexagon can be represented by the fraction % the trapezoid can be
represented by the fraction %, Rhombus can be represented by % and Triangle can be

represented by %




7)

[image: image20.png]Let us consider the regular Hexagon
In one Hexagon there are two equal trapezoids and three Rhombuses and six triangles

Let us suppose that the Hexagon as one unit

In this case the trapezoid can be represented by the fraction % Rhombus can be represented

by % and Triangle can be represented by %




[image: image21.png]Hexagon can be covered with two equal Trapezoids.
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[image: image22.png]Hexagon can be covered with three Rhombuses.
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[image: image23.png]Hexagon can be covered with six triangles
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[image: image24.png]Hexagon can be covered with three triangles and one trapezium
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[image: image25.png]Hexagon can be covered with four triangles and one Rhombus.





[image: image26.png]Hexagon can be covered with two triangles and two Rhombuses
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8)
[image: image27.png](a) Let us consider two circles





[image: image28.wmf]625

.

0

8

5

5

.

0

2

1

=

=
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b)

5/8=0.625, 3/4=0.75

[image: image31.png]3/a
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[image: image33.png](c) Let us consider six circles, three circles for first fraction and three circles for the second
fraction

In the first three circles, shade two circles and the divide the third circle into six equal parts and

shade five parts of them, it shows z%
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9)

2/3=0.67,                                                   ¾=0.75
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b)
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c)

[image: image46.png]



                                                         1/8=0.125     >   1/9=0.11

[image: image47.png](d) Let us consider the two fractions 12,12
17719

Both fractions has same the numerator

If a unit divide into 17 pieces and the same unit divided into 19 pieces then the pieces form 17

parts is bigger than piece from 19 parts

Sothat 12is larger than 12
7 19




[image: image48.png]() Let us consider the two fractions %_%

Both fractions has same the denominator

Since 10 is less than 11, so that the fraction





[image: image49.png](1) Let us consider the two fractions -2 2
101121

Both fractions has same the numerator
If a unit divide into 101 pieces and the same unit divided into 121 pieces then the pieces form
101 parts is bigger than piece from 121 parts

Sothat 92 s larger than 92
101 121




10)

[image: image50.png]a

It would only be fair to charge the same price for each piece of cake if each piece is the same
size, or the same fraction of the cake. Examine each cake one at a time:

Cake A’ since this cake is cut into four equal pieces, it i
piece.

to charge the same price for each

Cake B since each piece s one quarter of the cake, its [
piece.

to charge the same price for each

Cake C: since the cuts are evenly spaced. the middle pieces are longer than the end pieces,
and therefore larger. So, it is ot faif to charge the same price for each piece.





[image: image51.png]Cake D: cutting a rectangle along the diagonals forms four triangles with the same area, so it is.

ai

to charge the same price for each piece.

Cake E: although the cuts are not clearly even, by tracing and comparing sizes, it is clear that
to charge the same price for each piece.

each piece has the same size, 5o its [

Cake F: Since the cake is cut unevenly and the pieces are not all the same size, it is ot i to
charge the same price for each piece.

Cake G the triangular piece at the top is smaller than the side pieces, so it is [iot faif to charge

the same price for each piece.

Cake H: the middle piece is longer than the top piece, and therefore larger. So, it is ot faif to

charge the same price for each piece.




[image: image52.png]Cake | since each piece is one sixth of the cake, it is ffai
piece.

to charge the same price for each

Cake J: the middle pieces aelre longer than the bottom pieces, and therefore larger So, itis
not fai to charge the same price for each piece.

Cake K since each piece is one seventh of the cake, it is fair to charge the same price for each
piece. However, if two pieces cost $1.25, the whole cake costs 1.25x3.5 = 4.375. Since this is
ess than $5, this is not a good price for the siices.

Cake L' since each piece is one ninth of the cake, it is fair to charge the same price for each
piece. However, if two pieces cost $1.25, the whole cake costs 1.25x4.5 = 5.625. Since this is
more than $5. this is not a good price for the slices.




[image: image53.png]b.

In order to ensure that each piece is worth the same amount, each piece must be the same.
fraction of the cake. Therefore, the following cake cut





[image: image54.png]



[image: image55.png]Each piece is one eighth of the cake. o they are all worth the same amount.




[image: image56.png]c

[None] of them would change if the price of the whole cake changes. This is because it is fair to
charge the same amount for each piece if each piece has the same area, regardiess of the.
price of the whole cake.





[image: image57.png]d

If each piece is the same fraction of the whole cake, it is fair to charge the same price for each

piece. even if they have different shapes. However, i different pieces are different fractions of
the whole cake, itis not fair to charge the same price for each piece.




11)

[image: image58.png]By observing both rectangles, the shaded part in both rectangles is same.

Itis Vvery clear in the first rectangle the shaded part shows %

Since both shaded regions are same, the shaded region of the second rectangle is also equal
1
4

How the other markings are made is irrelevant with the first region as a guide. Without the first

to

region as a guide, it would be just an *eyeball’ estimate to say %




12)

[image: image59.png]() If you were offered a piece of cake from one of the above

From the above diagram we conclude that the pieces from both cakes are same because the
rectangle region can be dividing into four equal parts along length or along width

So that piece from any cake is same

There is no piece with more cake




[image: image60.png](b) By observing the above two cakes some children think that first cake piece is better
because this piece has more length, by length children though that it has more cake




13)

[image: image61.png]Let us suppose that xstars be the amount

Since %ol total amount is 20 stars, we can write as.

Therefore the number of marks that %ol the amount is. % 24=





14)

[image: image62.png]Person Sd's thinking is really quite advanced for a child so young. Person S thinks of %omy in

the context of parts of a square, but she has provided several examples.
Person Smis thinking of %m terms of size and the refationships to other fractions.

Person Sd has made a chart to show all possibiliies through sixteenths. The first row is 12
sixteenths, the second is 1 one-eighth and 10 sixteentns, et




15)

[image: image63.png]Let us consider the region which shows the. %ol candy bar (only shaded region)




[image: image64.png]



[image: image65.png](a) To get the original candy bar we have to %ol the original bar to the above bar

Otherwise one part of the three equal parts of the above bar add to the above bar to get the
original candy bar

Therefore the original bar is 1




[image: image66.png](b) The zéov the original candy bar is two whole bars (all four pieces) in part (a) plus. %ol

another whole bar (shaded region)




[image: image67.png]



16)

[image: image68.png]Let us consider the plece of carpet runner is z%umqs long (the units are usually yards or feet)




[image: image69.png]The above mixed fraction can be written as. g

Divide the given carpet runner into 8 equal parts.
First three parts represents one unit, second three parts represents another unit and the last

two parts represents the fraction %

Hence one unit of the carpet runner is as below




[image: image70.png]



[image: image71.png](a) To trace % units of the carpet runner. divide the above rectangular region into four equal

parts and shade three of them and delete the un shaded part as below




[image: image72.png]



[image: image73.png](b) To trace 4 units of the carpet runner, add three rectangular regions of same dimensions to
one unt region as below




[image: image74.png]() Totrace 1 %um!s of the carpet runner. add another rectangular region of the same.

dimensions and divide that region into three equal parts, delete the last two parts as below




[image: image75.png](d) Let s suppose that the cost of 1 unit carper runner is x, and suppose that the cost of

carpet runner of z%umqs s $4.80

Thus.

=s18

Therefore the cost of 1 unit carpet runner is BT





17)

[image: image76.png]Let us consider a plece of expensive wire below is 1.25 decimeter long

() To get the one decimeter long wire, divide the wire into five equal parts as below and mark
themas 0,025, 05,075, 1. and 1.25

0 025 050 ¢75 10 12




[image: image77.png](b) Let us suppose that the cost of 1 decimeter wire is x. and suppose that the cost of 1.25
decimeter wire s $1.60

Thus
(1.25)-

160

2180
125
160
125

=s1.28

Therefore the cost of 1 decimeter wire is [§1.28]





18)

[image: image78.png]We have to locate the points for 2 and % =075

First divide the distance between 1 and 1.5 into two equal parts
Now each part represents of length 0.25
To get 0.75, locate a point left side of 1 at 0.25 distances.

Similarly to get 2 locate a point right side of 1.5 at two 0.25 distances as below




[image: image79.png]



19)

[image: image80.png]Let us consider the two fractions

7’8
Both fractions has same the numerator

If a unit divide into 7 pieces and the same unit divided into  pieces then the pieces form 7 parts.
is bigger than piece from 8 parts

Sothat Lis larger than 1
7 B




[image: image81.png]Let us consider the two fractions

Both fractions has same the numerator

If a unit divide into 10 pieces and the same unit divided into 11 pieces then the pieces form 10
parts is bigger than piece from 11 parts

Sothat is larger than -
10 11




20)

[image: image82.png]Let us consider seven sevenths, and 7 divided by 3 is bigger than 2

Is2
3

Dividing the inequality with 7 on each side we get
1.2
1.2
377

BUt 7 divided by 4 is smaller than 2

%3
1

Dividing the inequality with 7 on each side we get
1.2

1.2
47

Therefore, %was smaller than % but bigger than

NE




21)

[image: image83.png]There are two basic kinds of wholes, depending on whether the unit is discrete or continuous
Countable objects are discrete

Quantities are continuous when they can be measured by length, area, mass and so on




[image: image84.png](a) Let us consider “the number of fans at a ball game”

‘The wholes here are countable, so that it Discrete.




[image: image85.png](b) Let us consider the wholes *The mileage traveled by a wagon train”

‘The wholes here is length, so it Continuous




[image: image86.png](¢) Let us consider the wholes “The amount of Kool — Aid drunk at a third graders party

The wholes are liters or ounces, so it Continuous




[image: image87.png](d) Let us consider the wholes “The number of cartons of milk ordered for snack time in
Kindergarten”

The wholes are countable, so that it is Discrete




22)

[image: image88.png](a) Let us consider the following diagram which shows the %ovs children are girls

It means 4 are girls and the remaining two are boys as below




[image: image89.png]



[image: image90.png](b) Let us consider the following diagram which shows the %ovs yards of cloth were needed

for the play

It means 4 yards are for the play shaded black in the below diagram




[image: image91.png]



[image: image92.png](¢) Let us consider the following diagram which shows the %ovs cartons of ice cream were
chocolate

It means 4 cartons of ice creams were eaten, the following 4 cartons shaded light black are
eaten chocolate




[image: image93.png]



[image: image94.png](d) Let us consider the following diagram which shows the %o’ each 6 cartons of ice cream
were eaten
It means %o’ ‘each carton of ice cream eaten, the shaded part of each box shows the eaten

part of the ice cream




[image: image95.png](€) Let us consider the following diagram which shows the %016 vans are colored red

It means 4 vans are colored red, the following 4 shaded boxes are vans colored red




[image: image96.png](f) Let us consider the following diagram which shows the %o’ each of the 6 vans were painted

red

It means %o’ each van colored, the shaded part shows the part of colored van




[image: image97.png](9) Let us consider the following diagram which shows the. §016 cartons of paper towels.

It means 4 cartons of paper towels are used; the following 2 shaded boxes are cartoons of
towels which are not used.




[image: image98.png](h) Let us consider the following diagram which shows the %o’ each of the 6 cartons of paper
goods.
It means %o’ ‘each carton of paper goods, the shaded part shows the part of cartons of paper

goods that are used




23)

[image: image99.png]a

Consider the following number line:

Iy

Wl

Now, the distance between % and % is % Similarly, the difference between 0 and % is

% Therefore, 0 should be placed to the left of % the same distance as the width between

the two marked points. This yields

,
A

0

i
i




[image: image100.png]b.

Consider the following number line:

2

Now, the distance between ; and §

is ; Thercfore, 1: should be placed to the right

of % a little further than the same distance as the width between the two marked points.
This yields

it




[image: image101.png]c

Consider the following number line:

wi

2.1

Now, the distance between ; and 3 is 3 - Therefore, zé should be placed to the right

of % about 4 times as far as the width between % and % ‘This yields:

w o
Y
T




[image: image102.png]Now, the distance between 109% and 109.5 is § The difference between 109% and

1095 is % Therefore, 110 should be placed below 109.5 two-thirds the distance as the

width between the fwo marked points. This yields

1097
8

109.5

1090L
1
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[image: image103.png]a

Consider the following number line:

Now, the distance between 1 and 1% is % Similarly, the difference between 0 and 1is 1,
which is one and a half times % Therefore, 0 should be placed to the left of 1 one and a
half times the distance as the width between the two marked points. This yields:

, , ,
< T T T >

0 1 2
3





[image: image104.png]b.

Consider the following number line:

| |
< t t >

Now, the distance between 1 and 1% is % Now, % is much smaller than % so the point

% should be placed to the left of 1 at a closer distance than 1% This yields:

<





[image: image105.png]<.

Consider the following number line:

< |

Now, the distance between 1 and 1% is % Now, %ls equal mz%, so z% should be

placed to the right of 1% the same distance as the width between 1 and 1% This yields:

~
wia




[image: image106.png]Now, the distance between 109% and 109.5 is § The difference between 109% and

1095 is % Therefore, 110 should be placed below 109.5 two-thirds the distance as the

width between the fwo marked points. This yields

1097
8

109.5

1090L
1




25)

[image: image107.png]a

Consider the following equation
4t
1

To solve this mentally, multiply both sides of the equation by 1. This will cancel out the
denominator of the right side of the equation and yield the resulting value of the variable. Thus,




[image: image108.png]



[image: image109.png]b.
Consider the following equation

722
3
To solve this mentally, multiply both sides of the equation by 3. This will cancel out the

denominator of the right side of the equation and yield the resulting value of the variable. Thus,




[image: image110.png]



[image: image111.png]c.

Consider the following equation

115

2

To solve this mentally, multiply both sides of the equation by 2. This will cancel out the
denominator of the right side of the equation and yield the resulting value of the variable. Thus,




[image: image112.png]230=z




[image: image113.png]d

Since fractions are generally just ratios of two whole numbers, it makes sense that a whole
number could be represented as the numerator of a fraction. Thus, it is not surprising that
whole numbers can be regarded as naming fractions.
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