OBJECTIVE

To verify that addition of whole numbers is commutative

MATERIAL REQUIRED

Cardboard. white paper, graph strips, scissors, glue.

MEeTrHOoD oF CONSTRUCTION

1. Take a cardboard of convenienl sie and paste a while paper on it.

2. Take a graph paper and make two sirips

%
conlaining ‘a’ squares, say. 5 squares cach k |

and colour them pink.

3. Similarly, make two sirips each
et s s |

and colour them green.

4. Draw two straight lines on the cardboard as shown in Fig. 1. &
V
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DEMONSTRATION -
B
1. Now pasic the pink and green strips side by side on lines | and [ as a i
shown in Fig. 2. ; = T
rJ .é-'-' ..""!
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OBSERVATION
From Fig. 2,
The lengih of the combined sirips on line I, =5+ 3.
The length of the combined strips on line L=3 + 5.

From Fig. 2. one can sec thal the length ol combined strips on | is the
same as the length ol combined strips on L.

S0.5+3=3+5.
That is. addition of 5 and 3 is commutative,

Repeal this activity by laking different pairs of numbers like 4. 5: 7. 2:
6. 7 and strips corresponding to these pairs.

Addition of whole numbers is

APPLICATION

This activity can also be used Lo verily associative property lor addition ol
whole numbers.
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OBJECTIVE
To verify that multiplication of whole numbers is commutative

MaTEriAL REQUIRED

Cardboard, white sheet, graph paper/grid paper,
colours, glue, scissors.

MeTHOoD oF CONSTRUCTION
1. Take a cardboard ol a convendent size and cover il neatly with while
sheel and graph paper.

2. Toshow 4 = 3 on a graph paper/grid paper, colour four columns of
3 sguares cach, with pink eolour as shown in Fig. 1.

p c -
Fig I [
3. Toshow 3 = 4 on a graph paper, colour 3 columns of 4 sguares cach 4
with blue colour as shown in Fig, 2. -
[}
P

i
Mathematics | ° E



4.

Cul the coloured portion [rom both the graph papers and paste one
coloured (say, pink) graph sheel on the cardboard.

DEMONSTRATION

3.

Try o place the other coloured sheet over the pasted one in such a

way that il exactly covers the pasted shect

PQ or SR of blue colour sheel covers exactly AD or BC of pink colour
sheetl.

PS5 or QR ol blue colour covers exactly AB or CD ol pink colour sheel.

OBSERVATION
On actual counting:

1.
2,

Number of squares of pink colour = =3 x
Number ol squares of blue colour = = 3
S0.3*___=4x_____

Thus multiplication of 3 and 4 is commulative,

Repeal this activily by laking some more pairs of sirips.
Mulliplication of whole numbers is commulative.

APPLICATION

This activity can be used o explain the commutativity ol multiplication of
any two whole numbers. Tt can also be used o find the arca of a reclangle.
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OBjJECTIVE
To verify distributive property of whole numbers

MATERIAL REQUIRED

Chart paper, pencil, geometry box, eraser, sketch
pens of blue and red colours.

MeTHOD oF CONSTRUCTION

1. Draw three dillerent line-scgments ol lengths a =5 em. b= 2 em
and ¢ = 1 cm, respectively as shown in Fig. 1
]

h
(&

Fig. I

2. Construct a reclangle ABCD with sides ‘o’ and (B + d (Fig. 2).
A a [

Fig 2

4. Mark points P and Q on sides BA and CD respectively such that ;

BP = CQ = ¢ Join PQ (Fig. 3). § ‘
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4. Shade the part APQD with blue colour and the part BCQP with red
colouir,

DEMONSTRATION
1. From Fig. 2. arca ol the rectangle ABCD = a = (b + o).
2. From Fig. 3. arca of the rectangle APQD = a = b,
3. From Fig. 3, arca ol the recltangle PBCQ = a = ¢
Also arca of reclangle ABCD = arca of APQD + arca of PBCQ.

So.a*xlb+d=a=h+a=xca

OBSERVATION
Repeal the activity by taking dillerent values ol o band c

On actual measurcmeni:

Arca ol recltangle ABCD =

Arca ol recltangle APQD =
Areca ol rectangle PBCQ = "
Arca ol reclangle ABCD = Arca ol rectangle + Arca ol rectanglc .

So.axb+dmluax __ J+la=__ )
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APPLICATION

1. This activity can be usclul in explaining distributive property ol
whole numbers. This property is also uselul in simplifying different
CXPressions,

2. The above activily may be extended 1o explain the identity

[+ B e+ o) = ac + el + be + Bl
o 1]
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OBJECTIVE

To verify distributive property of multiplication over addition of
whole numbers

MATERIAL REQUIRED

Cardboard, white sheet, grids of different
dimensions, colours, scissors, glue, pen/pencil.

MeTiop oF CoNSTRUCTION

1. l'ake a cardboard ol a convendent skee and cover it with a while sheell

2. Ona grid. colour 10 colummns of 5 squares each with the same colour
{say red) as in Fig. 1.
o

Fig !l

4. Pasic il neatly on the cardboard.

4.  Now take three sels ol grid papers and colour them as indicated below
(Fig. 2). Make their culouls also.

Laboratory Manual = Elementary Stage



S5+1 C:

|

columns ol 5 squares

columns ol 5 squares

Ln

3 columns of 5 squarces
7 columns ol 5 squares
4 columns ol 5 squares

6 columns of 5 squares

Pink colour
Pink colour
Blue colour
Blue colour
Yellow colour

Yellow colour

Scl A

S« B

Set U

Fig. 2
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DEMONSTRATION

Place the sels one above Lhe olther on Lthe coloured grid in Fig. 1.

Both the sheets ol sel A when arranged side by side leaving no space
between them will cover the pasted sheet exactly.

So, 52 10=5=5+5=x5.
le.3=[3+3)=5=5+5%5.

Both the sheets ol sel B when armanged side by side leaving no space
between Lhem will cover Lhe pasied sheel exactly,

So, 5x 10=5x3+5x7.
le.5*B+7=5=3+5=7.

Both the sheets ol sel C when arranged side by side leaving no space
between them will cover the pasted sheet exactly.

So. 5x10=5=x4+5x6
or, 52 (4+6l=5=4+5=6.

OBSERVATION
On actual counting of the squarcs:

Bx10= ., axbe . bxhs=
bx3= : ax =

bx4d= . bxG=

5= 10=5%x5+5x

5% 10=5=3+5«x

5x10=5=__ +5=6

Repeal this activily lor dillerent such sels.
Ingeneral. axb+c=axb+axe

APPLICATION

This activily may be used to explain distributive property ol
mulliplication over addition ol whole numbers which can be lurther
used o simplily different expressions.

The activity can also be used to verily the distributive property of
multiplication over subtraction of whole mumbers.
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OBjJECTIVE

To find HCF of two numbers

MaTERIAL REQUIRED

Coloured strips, scissors, glue, ruler, pen/pencil.

MeTHOD 0oF CONSTRUCTION

3.

Take a cul oul of one strip of length "o’ {say 16 cm) and another strip
ol length 'K [say 6 cm) (Fig. 1).

I em 6 cm
Fig 1

Place sirip B over sirip ‘o’ as many limes as possible (Fig. 2).

ficm frem 4 cm
Fig 2

Cut the part of strip "¢’ Icli out in the above step,

Place this cul oul parl of sirip ‘a’ as oblained from Step 3 on strip 'l
as shown in Fig. 3.

Mathematics



5. Again cul the lefl oul part ol strip ‘b as oblained in the above step,

6. Place the cutoul part ol above sirip as many times as possible on the
olher parl of sirip ‘b oblained in Step 4 as shown in Fig. 4.

Temo 2 em

Fig 4

DEMONSTRATION

Since the lelt out part of strip b in Step 5 covers the other part of sirip ‘b
al Step 6 completely, HCF ol 16 and 6 is 2 (length of the last cul oul part).

It can be seen that a strip of length 2 e can cover both the strips of
length 16 em and 6 em complele mumber ol times.

Similarly, HCF ol other two numbers may be found out by taking strips
ol suitable lengths.

OBSERVATION
e | I [Twe
16 6 2
18 12 -
20 8 -
21 5 =
APPLICATION

The activily may be used lor explaining the meaning ol HCF ol two or more
numbers, which is uscful in simplifying rational expressions.
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OBjJECTIVE
To find L.C.M. of two numbers

MATERIAL REQUIRED

White drawing sheet, colours, glue, scissors,
cardboard. pen/pencil.

Mersobp oF CONSTRUCTION

1. Make three grids cach ol size 10 em = 10 em and wrile numbers 1 o
100 on one grid (Fig. 1).

2. Stick this grid on a cardboard base ol a suilable size.

3. Cul oul the multiples of onc ol the numbers a [say 4) rom one grid

Fig. 2).
tl2l3l4als|a]7]s]e]to
II2 0314 I5] 617 18) 19| 20
20 22| 2302412526 | 270258) 29 30
I 3233|3435 3a |37 38| 38| 40
41|42 |43 (44 |45 46 |47 | 48| 40| 50
515253 |54 |55 50|57 58] 50|60
Ol |62 | 63 [ 04| 65|66 |67 | 68) 69 T
TL T2 7374 75| Ta |77 | TR 79| BD
I B B BRI R B EC A
91|92(93|94|95]| 96| 97| 98| 94 1004

Fig. I
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4, Cul oul the multiples of another
number b [say 6) Irom another

grid (Fig. 3).

DEMONSTRATION

1. Place both the cul oul grids one
above the other over the base grid

(Fig. 4).

2, Common multiples of 4 and 6
visible through the holes are 12,
24, 36, 48, 60, 72, 84. 96.

3. The smallest of these common
multiples is the L.C.M of 4 and 6.

(BSERVATION

1. The smallest visible common
multiple of 4 and 6 is .

2. LCMol 4 and 6 is

Now complete the table by making
dillerent grids:

APPLICATION

This activity can be used Lo lind:
1. Common muliiples ol given numbers,
2.  Least common multiple of given numbers.
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OBjJECTIVE
To find fractions equivalent to a given fraction

MAaTERIAL REQUIRED

White chart paper, soft cardboard, glue, ruler,
pencil, sketch pens, scissors.

MeTHOD oF CONSTRUCTION

1
Let us lind Iractions equivalent LUE'
1. Draw lour rectangles ol dimensions 16 cm = 2 cm on the while chart

paper and cut these out with the help ol scissors.
Fold all the strips inlo lwo cqgual pars.

Unlold one of them, colour one part and paste the sirip on the cardboard
as shown in Fig. 1.

L
2

Fig I

4. Take another strip, fold it again, unfold it and colour its iwo equal
parls as shown in Fig. 2.

1 3
4 4
Fig 3
5. Pasle it on the cardboard below the first strip as shown in Fig. 2.
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6. ‘lake the third strip. Fold it twice. Unlold it and colour its 4 equal paris
as shown in Fig. 3.

o | -
| =
- -
| —

Fig 3

[

7. Pasie il on the cardboard jusl below the second sirip as shown in
Fig. 3.

8. Contlinue the process lor Lhe lourth sirip and paste it on the cardboard
as shown in Fig. 4.

o DEMONSTRATION

1. In all the ligures, coloured poartion in cach sirip is equal [Fig. 5).

2.  Nole down the fractions represented in Fig. 1, Fig. 2. Fig. 3 and Fig. 4.

(UBSERVATION

1
1. InFig. 1. coloured portion represents the fraction 3"
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In Fig. 2, eoloured portion represents the fraction 3

In Fig. 3, coloured portion represenis the Iraction i

In Fig. 4, coloured portion represenis Lthe [raction

are lractions equivalent o the fraction %

APPLICATION

¢ activity can be performed for linding equivalent

This activity can be used o explain the meaning ol equivalent fraction.
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OB JECTIVE
To find the sum of fractions with same denominators [say. %%l

MATERIAL REQUIRED
Square sheet, sketch pens of different colours.

MeTion o CONSTRUCTION

1. Firsl lold the square sheet along any side
four Hmes o make live equal parts.

2.  Again lold the square sheel lour limes
along another side o make lve cgual
parts to get a 5 = 5 grid having 25 small
squares (Fig. 1).

3.  Mark cach small square of any row, say Fig. 1
lirst row, by "+ sign with red sketeh pen (Fig. 2).

4. Mark cach small square ol lrst three columns by "+ with blue sketeh

pens [Fig, 3).
+ |+ | +] +| + + |+ |+ | +| +

+ | +

+ | +

+ + +

+ + | +

+ | + | +

Fig 2 Fig 3
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3. We oblain 20 colourad "+ signs in the box ol 25 small squares,

DEMONSTRATION
1. Count the tolal number ol '+ signs in Fig. 3. There are 20 '+ signs in
all.
) . 20 4
2.  Fraction represented by 20, *+ signs = 25 =5

3. InFig 3. there are 25 small squares in all.

4. Five red '+ signs represent the raction 2 2

25 5'
15 3
5. Filleen blue "+ signs represent the Iraction o2 55 = =
i . i 5 15
6. meunuruwmmmmdh}r'+’mﬂm-ﬁ+ﬁ
= 15 20 1 3 4
f St 2 5%575

mgﬁﬁtymahnhmﬁnmﬂhydkaﬂ;*tﬂmgwmm
m-ﬂwwwmww 5

OBSERVATION

1. Red 4 signs represent the raction =< T ?

2. Bluc '+ signs represent the fraction <= = =

3. Total number of '+ signs represents the fraction = 25 = ?
So. % + % =

APPLICATION

This activity may be used o explain the addition of two [or more) ractions
with the same denominator.

Mathematics
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OB JECTIVE
To find the sum of fractions with different denominators siljf.l+E

4 3

MATERIAL REQUIRED

Rectangular sheet, sketch pens of different colours.

MeTion o¥ CONSTRUCTION

1.

FirsL lold a reclangular sheel along the length three mes o make
lour equal paris.

Again lold the reclangular sheet along the breadih two times Lo make
three equal paris loget a 4 = 3 grid in which there are 12 squares(Fig. 1).

Fig I
Mark cach square of any column, say, lirst column by "+ sign with red
sketch pen (Fig, 2).

Fig 2

Laboratory Manual - Elementary Stage



4. Now mark any two rows, say [irst two rows, by ‘+ signs with blue
sketch pen (Fig. 3).

+ [++ [+
+
+
+

Fig. 2
DEMONSTRATION
1. Countl the tolal number of '+ signs in Fig. 3. There are 11 '+ signs in
all.

2. InFig 3 there are in all 12 squares.

3 1
3.  Three red "+ signs represent the raction 15" 3
2
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4. Eight blue "+ signs represent the raction 111 =3
5. Fraction represented by 11 '+ signs = %%
w1:2.11

OBSERVATION

1. Red 4 signs represent the action = ? = T

2,  Blue '+ signs represent the lraction = 1—_2 = ? r‘;‘.

3. Tu:nl.-.L:;'ll nu;n]:n:-r ol "+ signs represent the fraction = BT c’i‘,&

So, 2tz ;'

APPLICATION ;.’;

This activity may be used to explain addition of two fractions with different ‘

denominators. f
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OBJECTIVE

To subtract a smaller fraction from a greater fraction with the same
d.mm.tn:lim'!m: -ET]
Marerial REQUIRED

Square sheet, sketch pens of different colours.

Mernop oF CONSTRUCTION

1. Firsl lold a square sheel six imes along any side 10 make seven ogual
pars.

2.  Again fold the square sheet six times along the other side o make
seven equeal parts to get a 7 = 7 grid in which there are 49 squares (Fig. 1).

3. Mark cach squarc of any four rows by *+ sign with red sketch pen (Fig. 2).

+ |+ |+ +]|+]|+]|+

+ |+ +|+]+|+]+

Fig | Fig. 2
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4.  Mark cach square ol any two columns by =" sign with blue sketch pen
(Fig. 3).
DEMONSTRATION
1. Count the total number ol '+ signs in Fig. 3. There are 28, '+ signs.
. 28 4
Fraction represented by '+ signs = 40 =7
Count the total number ol - signs in Fig. 3. There are 14, - signs.
13 2
4. Fraction represented by < signs = ww=7
5.  Enclose one "+ sign with one - sign [Fig. 4).
6. Count the number of enclosed signs in Fig. 4.

4|+ +]|+[+]+ @@ o | #+d L] »

ge|iw | we | ]| 8 @@ AR R

MR EIERERE @@ +L ¥+ ]+ |+

N N N I @@ | M+ ]+ ]+
Fig. 3 Fig 4

They are 14 in all.

14 2

7. Fraction represented by unenclosed signs = 5= 7
3 A5
T™@ 7
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(OBSERVATION

I Red'+ signs represent the fraction = <= = =—
2, Hlm'+'sigmmprmmll_‘m[muum=ﬁ=?,
3, Tula]nunﬂmrmmmmﬂﬁimqummnmmrrrmﬂhm-?-
?-
0. 32
APPLICATION

This activity may be used Lo explain sublraction ol two Iractions with the
same denominator.
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