
Mathematics 13

METHOD OF CONSTRUCTION

1. Take a piece of plywood with dimensions 30 cm × 30 cm.

2. Taking 2 cm = 1 unit, draw a line segment AB of length one unit.

3. Construct a perpendicular BX at the line segment AB using set squares (or

compasses).

4. From BX, cut off BC = 1 unit. Join AC.

5. Using blue coloured thread (of length equal to AC) and adhesive, fix the

thread along AC.

6. With AC as base and using set squares (or compasses), draw CY perpendicular

to AC.

7. From CY, cut-off CD = 1 unit and join AD.

OBJECTIVE MATERIAL REQUIRED

To construct a square-root spiral. Coloured threads, adhesive,

drawing pins, nails, geometry box,

sketch pens, marker, a piece of

plywood.

Fig. 1

Activity 1

Mathematics 13

14/04/18
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8. Fix orange coloured thread (of length equal to AD) along AD with adhesive.

9. With AD as base and using set squares (or compasses), draw DZ

perpendicular to AD.

10. From DZ, cut off DE = 1 unit and join AE.

11. Fix green coloured thread (of length equal to AE) along AE with adhesive

[see Fig. 1].

Repeat the above process for a sufficient number of times. This is called “a

square root spiral”.

DEMONSTRATION

1. From the figure, AC2 = AB2 + BC2 = 12 + 12 = 2 or AC = 2 .

AD2 = AC2 + CD2 = 2 + 1 = 3 or AD = 3 .

2. Similarly, we get the other lengths AE, AF, AG, ... as 4  or 2, 5 , 6 ....

OBSERVATION

On actual measurement

AC = ..... , AD = ...... , AE =...... , AF =....... , AG = ......

2  = AC = ............... (approx.),

3  = AD = ............... (approx.),

4 = AE = ............... (approx.),

5  = AF = ............... (approx.)

APPLICATION

Through this activity, existence of irrational numbers can be illustrated.
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METHOD OF CONSTRUCTION

1. Cut out a square of side length a units from a drawing sheet/cardboard and

name it as square ABCD [see Fig. 1].

2. Cut out another square of length b units from a drawing sheet/cardboard and

name it as square CHGF [see Fig. 2].

OBJECTIVE MATERIAL REQUIRED

To verify the algebraic identity :

(a + b)2 = a2 + 2ab + b2

Drawing sheet, cardboard, cello-

tape, coloured papers, cutter and

ruler.

Activity 3

Fig. 1 Fig. 2

3. Cut out a rectangle of length a units and breadth b units from a drawing

sheet/cardbaord and name it as a rectangle DCFE [see Fig. 3].

4. Cut out another rectangle of length b units and breadth a units from a drawing

sheet/cardboard and name it as a rectangle BIHC [see Fig. 4].
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5. Total area of these four cut-out figures

= Area of square ABCD + Area of square CHGF + Area of rectangle DCFE

+ Area of rectangle BIHC

= a2 + b2 + ab + ba = a2 + b2 + 2ab.

6. Join the four quadrilaterals using cello-tape as shown in Fig. 5.

Fig. 3 Fig. 4

Fig. 5

14/04/18



Mathematics 19

Clearly, AIGE is a square of side (a + b). Therefore, its area is (a + b)2. The

combined area of the constituent units = a2 + b2 + ab + ab = a2 + b2 + 2ab.

Hence, the algebraic identity (a + b)2 = a2 + 2ab + b2

Here, area is in square units.

OBSERVATION

On actual measurement:

 a = .............., b = .............. (a+b) = ..............,

So, a2 =  .............. b
2
= .............., ab = ..............

(a+b)2 = .............., 2ab  = ..............

Therefore, (a+b)2 = a2 + 2ab + b2 .

The identity may be verified by taking different values of a and b.

APPLICATION

The identity may be used for

1. calculating the square of a number expressed as the sum of two convenient

numbers.

2. simplifications/factorisation of some algebraic expressions.
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METHOD OF CONSTRUCTION

1. Take a hardboard of a convenient size and paste a white paper on it.

2. Cut out a square of side a units from a coloured paper [see Fig. 1].

3. Cut out a square of side b units from a coloured paper [see Fig. 2].

4. Cut out a square of side c units from a coloured paper [see Fig. 3].

5. Cut out two rectangles of dimensions a× b, two rectangles of dimensions

b × c and two rectangles of dimensions c × a square units from a coloured

paper [see Fig. 4].

OBJECTIVE MATERIAL REQUIRED

To verify the algebraic identity :

(a+b+c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ca

Hardboard, adhesive, coloured

papers, white paper.

Activity 6

Fig. 1

Fig. 4

Fig. 2 Fig. 3
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6. Arrange the squares and rectangles on

the hardboard as shown in Fig. 5.

DEMONSTRATION

From the arrangement of squares and

rectangles in Fig. 5, a square ABCD is

obtained whose side is (a+b+c) units.

Area of square ABCD = (a+b+c)2 .

Therefore, (a+b+c)2 = sum of all the

squares and rectangles shown in Fig. 1 to

Fig. 4.

= a2 + ab + ac + ab + b2 + bc + ac + bc + c2

= a2 + b2 + c2 + 2ab + 2bc + 2ca

Here, area is in square units.

OBSERVATION

On actual measurement:

 a = ..............,  b = .............., c = ..............,

So, a2 =  .............., b
2  = .............., c2= .............., ab= ..............,

bc= .............., ca = .............., 2ab = .............., 2bc = ..............,

2ca= .............., a+b+c = .............., (a+b+c)2 = ..............,

Therefore, (a+b+c)2 = a2 + b2 +c2 +2ab + 2bc + 2ca

APPLICATION

The identity may be used for

1. simiplification/factorisation of algebraic expressions

2. calculating the square of a number expressed as a sum of three convenient

numbers.

Fig. 5

14/04/18
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METHOD OF CONSTRUCTION

1. Take a hardboard sheet of a convenient size and paste a white paper on it.

2. Cut out a triangle from a drawing sheet, and paste it on the hardboard and

name it as ∆ABC.

3. Mark its three angles as shown in Fig. 1

4. Cut out the angles respectively equal to ∠A, ∠B and ∠C from a drawing

sheet using tracing paper [see Fig. 2].

OBJECTIVE MATERIAL REQUIRED

To verify that the sum of the angles of

a triangle is 180º.

Hardboard sheet, glazed papers,

sketch pens/pencils, adhesive,

cutter, tracing paper, drawing sheet,

geometry box.

Activity 15

Fig. 1

Fig. 2
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Mathematics 49

5. Draw a line on the hardboard and arrange the cut-outs of three angles at a

point O as shown in Fig. 3.

DEMONSTRATION

The three cut-outs of the three angles A, B and C placed adjacent to each other

at a point form a line forming a straight angle = 180°. It shows that sum of the

three angles of a triangle is 180º. Therefore, ∠A + ∠B + ∠C = 180°.

OBSERVATION

Measure of ∠A = -------------------.

Measure of ∠B = -------------------.

Measure of ∠C = -------------------.

Sum (∠A + ∠B + ∠C) = -------------------.

APPLICATION

This result may be used in a number of geometrical problems such as to find the

sum of the angles of a quadrilateral, pentagon, etc.

Fig. 3

14/04/18



50 Laboratory Manual

METHOD OF CONSTRUCTION

1. Take a hardboard sheet of a convenient size and paste a white paper on it.

2. Cut out a triangle from a drawing sheet/glazed paper and name it as ∆ABC

and paste it on the  hardboard, as shown in Fig. 1.

3. Produce the side BC of the triangle to a point D as shown in Fig. 2.

OBJECTIVE MATERIAL REQUIRED

To verify exterior angle property of a

triangle.

Hardboard sheet, adhesive, glazed

papers, sketch pens/pencils,

drawing sheet, geometry box,

tracing paper, cutter, etc.

Activity 16

Fig. 1

Fig. 2

14/04/18

Ｕ
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4. Cut out the angles from the drawing sheet equal to ∠A and ∠B using a tracing

paper [see Fig. 3].

5. Arrange the two cutout angles as shown in Fig. 4.

DEMONSTRATION

∠ACD is an exterior angle.

∠A and ∠B are its two interior opposite angles.

∠A and ∠B in Fig. 4 are adjacent angles.

From the Fig. 4, ∠ACD = ∠A + ∠B.

OBSERVATION

Measure of ∠A= __________, Measure of ∠B = __________,

Sum (∠A + ∠B) = ________, Measure of ∠ACD = _______.

Therefore, ∠ACD = ∠A + ∠B.

APPLICATION

This property is useful in solving many geometrical problems.

Fig. 3

Fig. 4
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METHOD OF CONSTRUCTION

1. Cut a rectangular plywood of a convenient size.

2. Paste a graph paper on it.

3. Fix any two horizontal wooden strips on it which are parallel to each other.

4. Fix two points A and B on the paper along the first strip (base strip).

5. Fix a pin at a point, say at C, on the second strip.

6. Join C to A and B as shown in Fig. 1.

OBJECTIVE MATERIAL REQUIRED

To verify that the triangles on the same

base and between the same parallels are

equal in area.

A piece of plywood, graph paper, pair

of wooden strips, colour box , scissors,

cutter,  adhesive, geometry box.

Activity 20

Fig. 1

7. Take any other two points on the second strip say C′ and C′′ [see Fig. 2].

8. Join C′A, C′B, C′′A and C′′B  to form two more triangles.

14/04/18
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DEMONSTRATION

1. Count the number of squares contained in each of the above triangles, taking

half square as 
1

2
 and more than half as 1 square, leaving those squares which

contain less than 
1

2
 squares.

2. See that the area of all these triangles is the same. This shows that triangles

on the same base and between the same parallels are equal in area.

OBSERVATION

1. The number of squares in triangle ABC =.........., Area of ∆ABC = ........ units

2. The number of squares in triangle ABC′  =......., Area of D ABC′ = ........ units

3. The number of squares in triangle ABC′′ =....... , Area of D ABC′′ = ........ units

Therefore, area (∆ABC) = ar(ABC′) = ar(ABC′′).

APPLICATION

This result helps in solving various geometric problems. It also helps in finding

the formula for area of a triangle.

Fig. 2

14/04/18
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METHOD OF CONSTRUCTION

1. Take a rectangular plywood sheet.

2. Paste a graph paper on it.

3. Take any pair of wooden strips or wooden scale and fix these two horizontally

so that they are parallel.

4. Fix any two points A and B on the base strip (say Strip I) and take any two

points C and D on the second strip (say Strip II) such that AB = CD.

5. Take any point P on the second strip and join it to A and B [see Fig. 1].

OBJECTIVE MATERIAL REQUIRED

To verify that the ratio of the areas of a

parallelogram and a triangle on the same

base and between the same parallels is 2:1.

Plywood sheet of convenient size,

graph paper, colour box, a pair of

wooden strips, scissors, cutter,

adhesive, geometry box.

Activity 21

Fig. 1
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DEMONSTRATION

1. AB is parallel to CD and P is any point on CD.

2. Triangle PAB and parallelogram ABCD are on the same base AB and between

the same parallels.

3. Count the number of squares contained in each of the above triangle and

parallelograms, keeping half square as 
1

2
 and more than half as 1 square,

leaving those squares which contain less than half square.

4. See that area of the triangle PAB is half of the area of parallelograms ABCD.

OBSERVATION

1. The number of squares in triangle PAB =...............

2. The number of squares in parallelogram ABCD =............... .

So, the area of parallelogram ABCD = 2 [Area of triangle PAB]

Thus, area of parallelogram ABCD : area of DPAB = ........ : ...........

Fig. 2
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NOTE

You may take different triangles

PAB by taking different positions

of point P and the two parallel

strips as shown in Fig. 2.

APPLICATION

This activity is useful in deriving formula

for the area of a triangle and also in solving

problems on mensuration.

One should study Mathematics because it is only through

Mathematics that nature can be conceived in hormonious

form.

– Birkhoff

14/04/18
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METHOD OF CONSTRUCTION

1. Take a rectangular cardboard of a

convenient size and paste a white paper

on it.

2. Cut out a circle of suitable radius on a

coloured drawing sheet and paste on the

cardboard.

3. Take two points B and C on the circle to

obtain the arc BC [see Fig. 1].

4. Join the points B and C to the centre O to

obtain an angle subtended by the arc BC

at the centre O.

5. Take any point A on the remaining part of

the circle. Join it to B and C to get  ∠BAC

subtended by the arc BC on any point A

on the remaining part of the circle

[see Fig. 1].

6. Make a cut-out of ∠BOC and two cut-

outs of angle BAC, using transparent sheet

[see Fig. 2].

OBJECTIVE MATERIAL REQUIRED

To verify that the angle subtended by an

arc of a circle at the centre is double the

angle subtended by it at any point on the

remaining part of the circle.

Cardboard, coloured drawing

sheets, scissors, sketch pens,

adhesive, geometry box, transparent

sheet.

Activity 22

Fig. 1

Fig. 2
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DEMONSTRATION

Place the two cut-outs of ∠BAC on the cut-out of angle BOC, adjacent to each

as shown in the Fig. 3. Clearly, 2 ∠BAC = ∠BOC, i.e., the angle subtended by an

arc at the centre is double the angle subtended by it at any point on the remaining

part of the circle.

OBSERVATION

Measure of ∠BOC  = .........................

Measure of ∠BAC  = .........................

Therefore, ∠BOC   = 2 ........................

APPLICATION

This property is used in proving many other important results such as angles in

the same segment of a circle are equal, opposite angles of a cyclic quadrilateral

are supplementary, etc.

Fig. 3
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OBJECTIVE MATERIAL REQUIRED

To verify that the angles in the same

segment of a circle are equal.

Geometry box, coloured glazed

papers, scissors, cardboard, white

paper and adhesive.

Activity 23

METHOD OF CONSTRUCTION

1. Take a cardboard of suitable size and paste a white paper on it.

2. Take a sheet of glazed paper and draw a circle of radius a units on it [see Fig. 1].

3. Make a cut-out of the circle and paste it on the cardboard.

4. Take two points A and B on the circle and join them to form chord AB

[see Fig. 2].

5. Now take two points C and D on the circle in the same segment and join AC,

BC, AD and BD [see Fig. 3].

6. Take replicas of the angles ∠ACB and ∠ADB.

Fig. 1 Fig. 2
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DEMONSTRATION

Put the cut-outs of ∠ACB and ∠ADB on each other such that vertex C falls on

vertex D [see Fig. 4]. In Fig. 4, ∠ACB covers ∠ADB completely. So,

∠ACB =  ∠ADB.

OBSERVATION

On actual measurement:

∠ACB = ---------------, ∠ADB = ---------------

So, ∠ACB = ∠ADB. Thus, angles in the same segment are ---------.

APPLICATION

This result may be used in proving other theorems/riders of geometry related to

circles.

Fig. 3 Fig. 4
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METHOD OF CONSTRUCTION

1. Collect data from day to day life such as weights of students in a class and

make a frequency distribution table.

Case I : For classes of equal widths

OBJECTIVE MATERIAL REQUIRED

To draw histograms for classes of equal

widths and varying widths.

Graph paper, geometry box, sketch

pens, scissors, adhesive, cardboard.

Activity 32

Case II : For classes of varying widths

Here : d – f = 2 (a – b)

Class a-b b-c c-d d-f

(width x) (width x) (width x) (width 2x)

Frequency f
1

f
2

f
3

f
4

Modified frequency f
1

f
2

f
3

4F =
2

f
′

Class a-b b-c c-d d-e e-f

Frequency f
1

f
2

f
3

f
4

f
5

2. Take a graph paper ( 20 cm × 20 cm) and paste it on a cardboard.

3. Draw two perpendicular axes X′OX and YOY′ on the graph paper.

4. Mark classes on x-axis and frequencies on y-axis at equal distances as shown

in Fig. 1.
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Fig. 1

Fig. 2
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5. On intervals (a-b), (b-c), (c-d), (d-e), (e- f), draw rectangles of equal widths

and of heights f
1
, f

2
, f

3
, f

4
 and f

5
, respectively, as shown in Fig. 2.

6. On intervals (a-b), (b-c), (c-d), (d-f), draw rectangles of heights f
1
, f

2
, f

3
, and

F ' as shown in Fig. 3.

DEMONSTRATION

1. Different numerical values can be taken for a, b, c, d, e and f.

2. With these numerical values, histograms of equal widths and varying widths

can be drawn.

OBSERVATION

Case I

1. The intervals are

a-b = ................., b-c  = ................., c-d = .................,

Fig. 3
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d-e = ................., e– f  = .................

2. f
1
 = ................., f

2
 = ................., f

3
 = .................,

f
4
 = ................., f

5
 = .................

Case II

1. a-b = ................., b-c  = ................., c-d = .................,

d-f = .................,

2. f
1
 = ................., f

2
 = ................., f

3
 = .................,

f
4
 = .................,

4F =
2

f
′ = .................

APPLICATION

Histograms are used in presenting large data in a concise form pictorially.
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