Y v

OB JECTIVE
To multiply two decimals (say 0.3 and 0.4) using a grid

MaTERIAL REQUIRED

Cardboard, white chart paper, ruler, pencil, craser,
adhesive, skeich pens of different colours,

Memnon oF CONSTRUCTION
I. lake a candboard of convendent sise and paste a white paper on L

2. Makea 10 = 10 grid on i and labe the cormers of the grid as AL B, C
and [ as shown in Fig. 1.

n LY

Fig 4
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Shade three hortzontal strips using a sketch pen of say, red colour
starting from the bottom as shown in Fig, 2.
n C

4. Shade four vertical strips using a sketch penof say blue colour starting
froen right most cormer as shown in Fig. 3.
[ C
5528
g
1 “;:‘
A i
Fiz 3
DEMONS TRATION
1. InFig 2 portion shaded in red colour (horisontal strips) represents
i |
10 °F 0.3,



2. InFig 3. portion shaded in blue colour (vertical strips] represents

- §

L.

or 0.4 B

12
hm&ms}ﬂd&dhﬂhinﬁdm’ﬂﬂutmmﬂsﬁ
or 0. 12,

Thus, 0.3 = 04 =0.12

Hepeat this activity by taking different numbsers of borbeontal and
vertical sirips to represent the product of the pairs of decinsls soch as

0.5 = U6, 0.2 =08, G =03 0.5=05ete

UBSERVATION

In Fig. 2. total mumher of horizontal strips = ;
Number of horizontal strips shaded in red = -

Therefore, decimal represented by the shaded horfzontal strips =

In Fig. 3. total mumber of vertical strips =

Number of vertical strips shaded in blue =

Decimal represented by the shaded vertical strips =
Total mumber of small squaares in the grid = ;
Numnber of sipures shaded in both blue and red colour =
Dectimal represented by double shaded reghon =

Hence, 0.3« 0.4 =

APPLICATION

This activity may be used to explain the concept of multiplication of o
decirals,

|13 In Pigeires 2 and 3. the stident may shade the hocgontal and
vertical strips in amy manner not necessarily from bottom.
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OBjECcTIVE

To find the value of o (where a and n are natural numbers) using
paper folding

Marexiar REQUIRED

Coloured thin sheets, ruler, pencil, scissors.

Meruop o CONSTRUCTION

L
2.

.

Draw a square of converient siee on a eolowred thin sheet and oot it oul

Fold this sheet one time S0 that one part exactly covers the other
(Fig. 1). This fold divides the sheel into two equal pars.

Fold the sheet again as in Step 2 (Fig. 2). This will divide the sheet into
4 eqqual paris.
Continue folding the sheet again and again 4 or 5 times as done in
steps 2 and 3.

Unfold the sheet,

Fip | Fig. i Fig 2

Take another sheet and fold it o divide it into 3 equal parts.

Mathematics



7. Again fold the [olded sheet into 3 equal parts and so on for 3 or 4

tienes [Fig, 4).
|
y
". ....................................... I l~.-..'- ,.-l'
.Y
.)l )
Fiz4
DeMONSTRATION
2 o i) 19
o 1 1 il il |
2 i - 42
o k| 3 829
3 0 ] 135
3 L 1 33
a 2 2 o (37
ORSERVATION
Pl Pa s =
=, e, {'=___, s,
¥m___, Fa___, Fu___, Fu___,
Pm . Fe Pm . Fe
e K. e Fa____,

2is called fourth power of 2. 3 is called ___ power of ___.

APPLICATION

1. This activity can be used 1o find the power of the base if the number
of folds amd number of parts the paper s divided is given.

2. This activity tan be used o explain the meaning of base. exponent

and pEawer.

Laboratory Manual - Elementary Stage
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UBjEcTIVE
To verify exterior angle property of a triangle

MATERIAL REQUIRED

Drawing sheet, colours, adhesive, scissors, pen/
pencil, cardboard, white paper.

MrTHOD OF EnNmumnw

| Take a candboard
of coavenient siae
and paste a white
paEper om L

2 Make o identical
Iriangles ABC.

3 Colour the angles g
of the thangks as shown in Fig. 1.

4. Pasie one of the triangdes on the cardboard and produce iis one side

sav BC as shown in Fig. 2.
A




5. Now cul out the angles A and B from the other triangle [Fig. 3).
A

Fg?

6.  Place the cutouts of £A and £13 on the exterior angle ACD (formed in
Fig. 2] as shown in Fig. 4. without leaving any gap between the two

angles.
A
B
H o [V
Fiz 4
. DEMONSTRATION
L L. £ACD is an exterior angle of A ARC.
‘IA;F"J 2. Zhamd £B are its two interior opposile angles. These together cover
L LACD exactly as in Fig. 4.
3. SoinFig 4. ZACD = 2A + 21,
II = . ¥ . - .
] Thuss, the exterior angle of a trangle = sum of s two interior angles.
‘ ] This activity may also be repeated for exterior angles at other vertices.
.
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ORBRSERVATION
On artual measurernent
Measure of 2= .
Measure of LB =,
Miasure of ANCIDy=s
IACD = Ah 4 2
So. the exterior angle of a triangle is the ______ of its two ____ angles.

APPLICATION

This activity can be used o explain:

l.  The relatinship between an exterior angdle and its interior angles.
2.  Exterior angle of a triangle if interior angles are given.

4. Unknown interior angle of a triangle if exterior angle is given.
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OB JECTIVE

To verify that the sum of any two sides of a triangle is always greater
than the third side

MarerialL REQUIRED

Thick sheet, coloured straws, adhesive, a palr of
scissors, cardbonrd, white shest.

Mersow or CONSTRUCTION
1. Take a candboard of convenient sige and pasie a white sheetl on iL

2, Draw a trhiangle ABC of any dimension as shown in Fig, 1.
A

Figi
3. Cut straws of three different colours (Say pink, green and recd) of the
saprpe mige as the three sides of the triangle.

! Laboratory Manual - Blernentary Stage



4. Paste any twocoloured straws in a ine leaving no space between (hem
on the camiboard as shown in Fig 2.

. -

1] C A

A B i

- - -

B A i
Fzl

5. Now paste the keft out third straw in each colour on the above Two
joined straws as shown in Fig. 3.

= =W

=
-

b A B ¢
8 ¢
fe] W A O
Fgi
DEMONSTRATION g

1. The third straw bs always shorter than the two straws combined
together ina line in cach of the above three cases.

e 13C +AC > AR AD + BC > AC, AL+ AL > BC.
Saen of any two sides of o triangle is greater than the thind side,



OBSERVATION

O actual measurernent

Al = em, BC = om, CA = s 1110

CA+CB = e, CA+AB = o, Al + BC = i

CA + BC AR
ChA+ Al >

Al & BC AC.
APPLICATION

1. This resuli can be used (o know whether a triangle can be constructed
with given sides or noL

2. This activity can also be used to verify that the difference of any two
sides of a triangle is less than the thind side.
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OBjECcTIVE

To verify that in a triangle sides opposite equal angles are equal

MaTeEriaL ReQuimEn

Cardboard, drawing sheet, colours, tracing paper,
scissors, pen/pencil, geometry box.

MerrOoD oF CONSTRUCTION

| Take a carnlmand of comvenient size arwl jrassie g white sle==t on it.

2. Construet a triangle ABC on a drawing sheet with two of s equal
angles say <B and £C.

3. Colour £B as preen and ST as red [Fig 1]

A

fg!
4. Pasie this triangle on the candboand.

5. Make a trace copy of this triangle using a tracing paper.

Mathematics



DEMONSTRATION

Fold the triangle about a line throwgh vertex A such that side BC falls along
sl Vertex [V falls on vertex C.

So. side AD covers exactly side AC.
Thus, ABD = AC i.e. sides opposite equal angles of a tiangle are equal.

ORSERVATION

1. Veriex 13 [alls on Verlex
Side AD falls on side
Side AD covers exactly side .

oS S

O st sesesureient, AC = CAR s . B = .

Al =

AL =

AL =

Thass, b & triengle sides opposile eqgueil angles are 2

APPLICATION
This resull is used in solving many geometrical problems.
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OB jECcTIVE

To draw altitudes of a triangle using paper folding
Marerial REQUIRED

Transparents /white sheet, coloured paper,
scissors, adhesive, pencil.

Mernon o CONSTRUCTION
I, Make o triangle using paper folding or deaw a triangle, I8 can be of any

nvpe, acute anghed, right angled or obtuse angled trangle as in Fig. 1.

A A A
i /\ o “I\"u\ g
(h £ (=

W

Fg i

Fold the triangle through A in such a way that BC falls along itsell

Llnfoldd anc imeark the point D where the crease meeis B, Deaw o line
AD (Fig. 2)

Mathematics g



3. Draw the other two altitudes Lo from B on AC and ron C on ADL
Nuame them as BE and CF, respectively (Fig. 3).
Fgi
4. Incaseof aright triangle. two of its altitudes are the two perpendicular
sbcdess Al and BC. The third altitude from B on AC will also pass throush
the pekral 13
I
C
Fig.4
5 In case of an obiuse angled triangle extend the erease of CB so that
altitude from A can be drawn as shown in Fig. 5. Similardy. daw
perpendicular from B on AC and from C on AB produced.
f“l,
b
i
¥
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1 ; .
" : % e
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‘1 irl:l'.r
y & A
"l
] .Ft.J
|
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DEMONSTRATION

s 1
Z

For each triangle, there are 3 altitudes.

The altitude of every triangle does not always lie wholly in the interior
of the triangle.

In an acute angle triangle, the point at which the theee altitudes meet,
lie i1 the interior of the triangle.

The altitudes of a right angle triangle lies on the triangle and they meet
at the vertex of the right angle.

The three altitudes of an obtuse angled iriangle meet at a polnt that
lies to the exterior of the trangle.

ORBRSERVATION

LA =
LUEL =

LCFA

AD is the altitude to side 4

BE is the ____ of side AC.
is the altitude of skie AR,

Al the altitudes of a tdangle meet at a ;

APPLICATION
This activity can be used to explain the concept of altitude of a triangle and
in solving many proldems refated (o geometry and mensuration.
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OB JECTIVE
To find the ratio of eircomference and diameter of a circle

MaTeEriaL REQUIRED

Geometry box. thick paper, scissors, eraser, pen/
pencil.

Metnon o CoONSTRUCTION
l.  DUraw a drcle on a thick paper and cul it ot

2, Fold it into two halves and obiain & crease. Name the line of olding

as Al [Fig. 1]
.4'5' A
E Fie
4. Drawa ray on a paper and mark its initial point as P [Fig. 2]
1 P
A Fg i
‘ y 4, Hold the gircular dise such thal point A on the cirde coincides with
1 the point P on the ray [Fig 3]

! Laboratory Manual - Blernentary Stage



A

P
Fg?!

5  Hotate the elreular dise along the ray Ul the polnt A again touches the
ray. Mark that point on the ray as @ [Fig. 4 (al. 4 (b))

3]
A
‘ [} L A
P P Q

Fipdm Fip 4%

6. Repeat the above Steps 4 and 5 for cireles of different radii.

L EMONSTRATION
I, Line segment AL in Fig. | is the diameter {d) of the circle,

Mezsure AL i

@

Lemygth PG is the circumierence (o of the cinche, U'Iq-.
Measure PLL !
Find the ratio 5 :

Repeat the above process for circles of different radii. Each time, the !

o

o

rr
’l
llnl
ralio 5 is oorslant. 2
This constant & denoted by the symbal n. Hs value is close o 3. 14. d ‘
*\






OB jECcTIVE

To understand the meaning of less likely and more likely of the
outcomes of an experiment

Maremial REQUIRED

Bag, balls of the same size but of different colours,
pen/pencil.

Mmoo oF (: ONSTRITCTIOMN

Take a bag and put say 19 balls of red colour and 6 balls of blue colour in
the e

D eEMONSTRATION

I. Draw one ball at a time from the bag without looking into the bag
Note the colour of the ball and put it back into the bag,

2. Let the other students come one by one and repest this activity as in
=lep L.

3. Revord the colour of the ball sach time in the following table:
Student Name Colour (Red/Blue)
Bire
Hrun

Vinayvak



Savila

4, Count the menber of times a red colowur ball is drawn amd also the
numiber of times. a blue colour ball ks drawn. Commpare the two mumbeers
sy ol b,

5. The munber of red balls drawn is more than the mumber of blue balls
drawn. So drawing of a red ball is more likely than a blue ball.

OBSERVATION
1.  Numberof times, a red ball is drasm =

2. Number of thnes, a blue ball s drawn =

The mumber in (1) the numbser in (2.
S0, a red ball is more likely than a ior a blue ball is than
a red ball.

APPLICATION

This activity explains the concept of Tess likely” and ‘more likely” of outoomes.
of a random ﬂqrrhuﬂuwl'ﬂu:h i m:ﬁﬂmﬂtamﬂynfpmtn}:ﬂiw

L mqumwmu eqqual number of
mmm ﬂﬁ.mﬂudﬂd'm:ntﬂ
of any m%qﬂquq when the balls are drevn at
random by a number of students.
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OB jECcTIVE

To verify that congruent triangles have equal area but two triangles
with equal areas may not be congruent

MAaTERIAL REQUIRED

Graph paper, colours, pen/pencil, sclssors,

Mernoo o CONSTRUCTION
. ‘take a squared graph paper and make two trdangles ADC and POR

each of sides 3 . 4 om and 5 cm as shown in Pig, 1.

Fig |
2. Draw two tranges BST ard XYZ (of the same area) as shown in Fig. 2.

3. Make the troce copy of both the triangles of Fig, | and Fig, 2 and make
their cutouls



DEMONSTRATION

2

Flace the cul out of &4 PROR over 4 ABC, Cut oot of & POQR oovers the
cut out of & ARC exactly.

50, 4 ADC = 4 PQR

Fing the areas of A POR and A ABC by counting the number of squares
enclosed by them.

Area of A ABC = Area of 4 POQR = 7 sq. unils.

Thus, congruent tridngles have equal areas,

Area of A RST = 8 sq. units. (By counting the squares),
Area of A XYZ = 8 s unils (By counting the squares).
So. the two tdangles RST and XYZ are equal in anrsa

Now place the cut out of 4 XYZ over the cut oul & RST and see il both
the cutouts cover each other exactly.

You can see that they do not cover each other.
S50, Lhe two triangles XYL and BeST are ol congruent.

eqqual arca may not be congroent.



ORBRSERVATION
L. A POR and A ABC are triangles.
2. ArcaocflAPQR=__ squares,
Area of A ABC = SOUAres.
Arcaol APOR =Areaal s
S0, congruent inangles have Aree.
3. Amaol ARST=________ squares.
AreaolAXYEZ=_ syuares
So arcaof ARST=areaolA
4. A RST and A XYZ do not cover each other
4 RST and & XYZ are not :

Thus, triangdes having squal area may not be comngroent.

APPLICATION

This activity can be used 1o explain relationship between congruency and
areas of different geometric shapes.
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OB JECTIVE

To verify that when two lines intersect, vertically opposite angles
are equal

MareriaL REQUIRED
Drawing sheet, thumb pins, colour pencil, tracing
paper, adhesive, cardboard.

Mernow o CONSTRUCTION
1. Take a candboard of convenient sige and pasie a white sheetl on iL

2, Draw a pair of infersecting lines AB and CD as shown in Fig. 1

.:t / ‘n
P
C \\H
Fig |

3. Mark the polnt of intersection P of these lines.
4. Colour £BPC and £APD with the same colour, say vellow.

5. Colour £BPD and ZAPC with the same oolour, say green.

Laboratory Manual - Elementary Stage



Trace Fig. | on a tracing paper and colour the angles of the fgure in
the same way as done in Steps 4 and 5.

Fix ihe trace copy on Fig. 1 using a thumb pin al the point P, so that
ithee tracing copy can be reely otated,

DEMONSTRATION

|
p
&

ZAPD and SUPC are vertically opposite angles, in Fig, 1

LAPC and £DPB are vertically opposite angles, Fig. 1.
Rotate the trace copy about the point P through an angle of 180°,
ZHPC covers ZAPD exactly.

So. ZBPC = ZAP1.

LZAPC oovers £LBPD exactly. S0, ZAPC = £BPD.

Thus, vertically opposite angles are equal.

ORBRSERVATION

On actual measurement

LSNP = . LEPI = i
LHPC = y - LAPL) = -
LA = £ -

L = AP

So, vertically opposite angles are ;

ArrLicATION
This acetivity ceun be tesed 1o exgplain the meaning of vertically opposile angles.
The resull ks useful in solving many geometrical problems.
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OB JECTIVE
To find the order of rotational symmetry of a given figure

Marermiar REQUIRED

White sheets of paper, geometry box, tracing paper,
sketch pen, pencil, adhesive, scissors, board pins.

Mernon o CoNSTRUCTION
I, Let the given figure be of the shape s shown in Fig, 1.

2. Make two coples of the given figure and join the diagonals of the
eettral square in each of the Ogures, Mark the polnt of intersection ol
dingonals as O [Fig. 2). For ideniification, mark a point P as shown in

L. 2.

[ o

|I n

Fig i Figi
1 3. Paste one of them on a camniboard,
I'1 4,  Flace the other ligure on the ligure pasted on cardboard with the belp
‘ L of a boand pin at the point O as shown in Fig. 3.
L]
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DeEsMoNsSTRATION

1.

Rotate the upper figure in a dockwise direction about the polnt O
theough an engle of 90¢ (Fig. 4).

Adter a rotation of 90 the upper lgure colncides with the orginal
Hgure.

On subsequent rotations of 90°, we obtain Fig 5 Fig. 6 and Fig. 7.
respectively. Each of these lgures coincide with the original Ogure.,
Thus, the given figure has a rotational symmetry of angles 90, 180¢,
270° and 360°.

The figure has a rotational syrometry of onder 4.

y




Figo Fir ¢

OBSERVATION

1.  The upper figure colncides with the original Oguee after o rotation of
; ard . The angles of rotation are

—

2, Number ol times the upper ligure colncides with the original figure is

Order of rotational symmetry = ,

APPLICATION

This activity can be used to determine the onder of svommetry of different

el



