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OnjJECTIVE
To explain the SSS criterion for congruency of two triangles

MATERIAL REQUIRED

Cardboard, cutter, white paper, geometry box,
pencil, sketch pens, coloured glaze papers.

MerHoD oF CONSTRUCTION
1. Take a cardboard ol convenient skee and paste a while paper on L

2.  Make a pair ol triangles ABC and DEF in which AB = DE. BC = EF and
AC = DF on a glaze paper and make cutouts ol A ABC and A DEF.

3.  Pasle A ABC on the cardbeosard.
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Fig I

DEMONSTRATION

Superpose the cul oul ol A DEF and see whether one triangle covers the
other triangle or nol by suitable arrangement. Sce that A DEF covers
4 ABC completely only under the comrespondencc A= D.B=E.C=F.

So, A ABC = A DEF.




This is 58S criterion for congruency ol two triangles.

A(D)
B(E) C(F)
Fig 2
OBSERVATION
On actual measurement in A ABC and A DEF:
ZA = : LD =
B= FEn
ZC = . ZF =
A=
2B =2
LC=2
So, AABC =
APPLICATION

This aclivily is useful in solving various geometrical problems.

Laboratory Manual = Elementary Siage
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OnjJECTIVE
To explain ASA criterion for congruency of two triangles

MaTERIAL REQUIRED

Cardboard, cutter, white paper, geometry box,
pencil, sketch pens, coloured glaze papers.

MeTHOD OF CONSTRUCTION

1. Take a cardboard ol convenient skee and pasie a while paper on L

2.  Make a pair ol triangles POR and STU in which QR = TU, £0Q = AT,
ZR = U on a glaze paper and make cutouts of A PQR and A ST

3. Paste A POR on the cardboard.

P 5
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Fig 1

DEMONSTRATION

Supcerpose the cul out ol A STU on A POQR and see whether it covers the
iriangle or nol by suitable arrangement. Sec that A STU covers A POR
completely only under the correspondence P+ 5, Q « T, R « U, [Fig. 2.

So, A PQR = A STU.

Mathematics




This is ASA criterion lor congruency ol two triangles.
P(S)

QT RL}
Fig 2

OBSERVATION

On actual measurcement. in A PQR and A STU:
LP = : LS5 =
PO=__ ST=__
FR= : St =
ZP=./5
M=________ .
PR =
S0, APQR a

APPLICATION
This activity is usclul in solving ol various geomeltrical problems,
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OnjJECTIVE

To explain RHS criterion for congruency of two right triangles

MAaTERIAL REQUIRED

Cardboard, cutter, white paper, geometry box,
pencil, sketch pens, coloured glaze papers.

MerTHOD oF CONSTRUCTION

1. Take a cardboard ol convenient skze and pasie a while paper on L

2, Make a pair ol right triangles XYZ and LMN in which hypolenuse
YZ = hypolenuse MN and side X2 = side LN on a glaze paper and make
cul ouls of A XYL and A LMN.

3.  Paste A XYZ on the cardboard.

¥ M
B 4 v L] "
X zZ L N
Fig ]
DEMONSTRATION

Supcrpose the cul oul of A LMN on A XYZ and sce whether il covers the
triangle or nol by suitable armangement. See that A LMN covers A XYZ
completely only under the correspondence X & L Y & M. Z « N [Fig. 2).

Mathematics




S0, A XYZa A LMN.

This is RHS criterion lor congruency ol two triangles.
Y (M)

[ L
XiL) £(N)

OBSERVATION

On actual measurement, in A XYZ and A LMN:
ZY = . £M =
LE= x £LN'=
XY = . IM=
LY = LM
L=t
XY =

So. AXYZ=A

APPLICATION
This activily is usclul in solving various geometrical problems,

Laboratory Manual = Elementary Siage
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On jECTIVE

To verify that in an isosceles triangle, angles opposite equal sides are
equal

MATERIAL REQUIRED

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

MeTHOD OF CONSTRUCTION
1. Take a cardboard ol convenient size and paste a white sheet on il

2. Draw an isosccles triangle ABC (with AB = AC) on a drawing sheet
and cul il oul.

3.  Colour the three angles ol the triangle using diflerent colours as shown
in Fig. 1.

Fig |

4. Make a trace copy ol the riangle and colour the angles ol it exactly
the same as the triangle on the board,




5. Make the culouts of these three angles,

DEMONSTRATION

Try o place culouls ol cach angle on the olher angles ol the riangle and
see whether il covers the angle or nol. Cul oul of £B should cover exactly
£C and vice versa.

So. /B= /C.

OBSERVATION
1. Cut oul of £B covers exactly cut outl of £

2. Cut oul of £C covers exactly cul oul £

Cut oul of £B does nol cover exactly cul oul ol £ .

Cul oul of £ZC exaclly ZA

Thus £B= .2

On actual measurcmeni:

ZB =

ZC=

LA =

Thus, in a triangle angles opposite equal sides are ’

APPLICATION
This resull is used in solving many other geometrical problems.

Laboratory Manual = Elementary Siage
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OnjJECTIVE
Tnmulﬂp]ymﬁn:thmtur.gudgl

MaTErIAL REQUIRED

Cardboard, white chart paper, ruler, pencil. eraser,
adhesive, sketch pens of different colours [say
Blue and Red).

MeTHOD OF CONSTRUCTION
1. Take a cardboard ol convenienl size and paste a while paper on il

2.  Draw a reclangle ABCD ol suilable dimenstons (say 8 em = 3 om) as
shown in Fig.1 on the cardboard.
8] [

-

B
Fig 1

3. Divide the reclangle ABCD into 4 equal paris (say along the length)
and shade 3 parts in red colour using a sketch pen as shown in Fig. 2.

77m
é

Fig 2
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4. Divide the recltangle ARBCD along the breadih into 6 equal parls and
shade 5 parts in blue colour as shown in Figure 3.
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DEMONSTRATION

1. In Fig. 2, portion shaded in red colour represents the [raction E

5
2. In Fig. 3. portion shaded in blue colour represenis the raction 6

3. In Fig.3. portion shaded in both red and blue colour represents the

15 e T JE T |

htihllﬁ.llulﬁumprﬂﬂLﬂBEUI4urﬁ 2
3 3 15
T'huu.'é = a " na

Repeal this activily lor some olther pairs ol [ractions.

OBSERVATION
1. ImnFig 2, the number ol equal paris along the lenglh = X

2 In Fig. 2. the number of parts shaded in red =
Therelore, shaded part in Fig. 2 represents the raction =
In Fig. 3, the number of equal paris along the breadth =
In Fig. 3. the number ol paris shaded in blue =

Therefore, in Fig. 3. shaded part in blue [along the breadth) represents
the Iraction =

In Fig. 3. total number of cqual paris =
{along the length and breadih)

Laboratory Manual = Elementary Siage




In Fig. 3, the number ol parts shaded in both blue and red =

Therelore, in Fig. 3. shaded part (in both blue and red) represents the
[raction =

Henee E:E=

2. Let the rectangular arca of the rectangle ABCD represent unil arca.

(il Areaol shaded region in red represents ol area ol rectangle
ABCD.
(i) Arca of shaded region in blue represents ol area ol the
reclangle ABCD.
litil The whole rectangular region in Fig, 3 is divided inlo equal

paris and cach equal part represenis

(ivi The area ol the double shaded reglon (in red and blue) represents
ol arca ol the reclangle ABCD.

The length and breadih ol the double shaded reclangular region

represenis % ol the length and % of breadth ol the reclangle ABCD.

Product of their numerators

Thus. the product of © [ractions =
LI ]Jl L MDA s unl:nfl.huir - ?

APPLICATION

This activity may be used in explaining product ol a pair of proper Iractions.
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OB JECTIVE

Tndhlﬂn:fmnﬂnnhrmﬂmrﬁw:ﬂun[ur.g*é]

MaTERIAL REQUIRED

White paper sheet, colour pen/pencils, eraser etc.

MEerToD oF CONSTRUCTION

1. Draw a reclangle on a paper and divide it into three equal parts (Fig. 1).

Fig |

2. Again divide each smaller reclangle (cell) into two equal parts and get
six smualler equal parts (Flg. 2).

\ LDEMONSTRATION

’ 1. Each pari ol the reclangle in Fig. 1. represenis the Iraction %

Z
A S0, Iraction 3 is represented by two equal parts (Fig. 3).

;. . ' Laboratory Manual - Elementary Stage
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2. Each parl in Fig. 2, n:pn:scnlslh::l':m-uma.
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OBSERVATION
In Fig. 1. cach part represents the fraction=_____.
In Fig. 1. two parts represents the fraction =
In Fig. 2, cach part represents the fraction =
InFig 4, numberof g = ____

S0, = .

APPLICATION
This activity is usclul in explaining the division of two [ractions.
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OB JECTIVE

To divide a fraction by a natural number. Il-l?.%‘““

MaTeEriAL REQUIRED

White paper sheet, colour pens/pencils, eraser etc.

MEeTHOD OF CONSTRUCTION
1. Draw a reclangle on a paper and divide il into 3 equal parts [Fig. 1).

L 1 L
3 3 3
Fig i
. 2.  Again divide each smaller reclangle [ecll) inlo lour egual paris and

\ oblain 12 smaller cqual parts (Fig. 2).

DEMONSTRATION

1
1. Each part, in the reclangle in Fig. 1, represents the [raction 3

Laboratory Manual = Elementary Stage
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2. Each parlol Fig. 2. has been oblained on -::Ii\ridingg into 4 equal parts.
1

So, ecach part in Fig. 2 represents 5+ 4.

3. Each parl in Fig. 2 represents the Iraction é
1 1

Thus, E +4dm= E
OBSERVATION
1. Each pari of Fig. 1 represents the fraction= |
2. Each parl ol Fig. 2 represents the raction =
3. Each part of Fig. 2 is oblained on dividing by

1.

4. So, 37 4=
APPLICATION

This activily is uschil in explaining division ol a [rmaction by a natural numbser.




OB JECTIVE

To multiply integers using unit squares of different colours

MATERIAL REQUIRED

Cardboard, white paper, red and blue grid papers,
colour pens (Red and Blue), adhesive, ruler, scissors.

MEeTHOD OF CONSTRUCTION
1. Take a cardboard ol a convenienl size and pasic a while paper on il
2. Take a blue grid paper and cul oul suflicient number of .

square pleces ol unil squares, Each blue square represents
an integer “+17 (Fig. 1). Fig i

square picees of unil area. Let each red square represent
an integer =17 (Fig. 2). Fig 2

3. Take a red grid paper and cul out sullicient number of .

4. Pasic one blue unit square and one red unitl square together so thal
one side of the square is blue and the other is red.

DEMONSTRATION

I. For two positive integers, say 2 = 3.

1. Draw 5 (=2 + 3] blue edges of unit length on this
cardboard as shown in Fig. 3.

2. Complete the reclangular shape using blue unil
squares as shown in Fig. 4. Fegs

Laboratory Manual = Elementary Stage
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Number of blue unil squares in the reclangle is 6. Thus, 2 = 3 = 6.
For one negative and one positive integer, say (-2] = 3.

Draw 3 blue edges and 2 red edges cach ol unil length using coloured
pen as we have o multiply (-2) by (3) [Fig. 5.

Fig >

Complete the reclangle in Fig, 5 using blue unil squares [Fig. 6.

4 1 1)
N 11

Since one side of the recltangle has red edges. so invert cach blue
square of Fig. 6 once as shown in Fig. 7.

Fig

Mathematics



i In Fig. 7. there are six red unil squares,
So. (-2) = 3 = 6.

Ill. For two negative integers, say, (-2) = (-3).

o

Draw 5 red edges cach of unil length as shown in Fig. 8 as we have o
multiply (=2) by [=3).

Fig &
9. Complete the rectangle in Fig. 8 using blue unit squares [Fig. 9).
‘Ha

Fig 9

10. Since two sides ol the rectangle in Fig. 9 are having red edges, so
inveri the squares, bwo limes as shown in Fig. 10 and 11.

——— ——

Fig 10

= 111
a1l

11. There are now, 6 blue squares in the rectangle.
50, 2] = [-3) =6

This activity may be performed lor finding other products such as
(—4) = 3. 4 = 3, [-3) = (3) cLe.

Laboratory Manual = Elementary Stage



OBSERVATION
2x3 = 8§
2x3

il
&

(=2) = (=3)

1

4x3 =
4x4 =
H) =<8 =___.
=8 *-10) =
=7x4 =

-5 x (-6)

APPLICATION

This activity is usclul in explaining multiplications of two integers with
same / dilferent signs and 1o understand rules of multiplication ol integers.
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OB JECTIVE
To divide a natural number by a fraction

MATERIAL REQUIRED

Chart paper, sketch pens, ruler, pencil, adhesive,
cardboard.

MeTHOD 0oF CONSTRUCTION
1

Ll:lusﬂnd.‘?.i—i-

1. Take a cardboard ol a convenient size and paste a charl paper on il

2. Cul oul 2 reclangles ol same sizc Irom the cardboard (Fig. 1).

Fig 1

3. Divide cach reclangle to lorm equal paris as shown in Fig. 2.

Fig 7

DEMONSTRATION

1. There are lwo identical reclangles cach representing natural number 1.

Laboratory Manual = Elementary Stage



Thus the two reclangles logether represent the natural number 2.
2. Each reclangle has been divided inlo 4 equal paris. So. each parl in

1
a rectangle represents the fraction yg

1
3. There are in all cight ;‘5 in Fig. 2 i.c., Fig. 2 contains cight i

Thu.uﬂ-r%-ﬂ {anA%].

This activily can be perlormed by taking dillerent natural numbers

1

1 1
and [ractions. such H.‘I-:]-TE. 4—-§. 'E-—E,

OBSERVATION

1. InFig 1 cach reclangle represents the number

2. In Fig 2, both rectangles together represent the number ;
3. InFig. 2 cach parl in a reclangle represents

1
4. lnﬁg,ﬂ_lhtnumhtruiparlsmpmumzls 5

85 2+—m=

APPLICATION

This activily is usclul in explaining division ol a nalural number by a
Iraction. £A
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OB JECTIVE

To divide a mixed fraction by a proper fraction [say, lg*-l-il
Material REQUIRED
Paper, colour pen, eraser. pencil, cardboard,

adhesive.

MEeTHOD OF CONSTRUCTION

1. Draw two circles ol equal

radius on a paper and cut

them out and paste on a
cardboard.

2. Divide each circle into 4 \J kj
equal parls as shown in

Fig.1. Figl

3. Shade one circle completely and 3 equal parts in other circle (Fig. 2).

L]
. Laboratory Manual - Elementary Stage




DEMONSTRATION

1
1. Each part in Fig. 1 represents the fraction e

3
2. Shaded poriion in Fig. 2 represenis mixed fraction 1-.

4
1
3. There are seven I‘s in the shaded part in Fig. 2.
3 1
So.15+5=7.
OBSERVATION

Each parl in Fig. | represents the fraction =

In Fig. 2 the shaded portion represents mixed fraction = :

There are ‘s in the shaded portion in Fig. 2.
S50, ak =
APPLICATION

This activity is usclul in explaining division of a mixed fraction by a proper
fraction.




