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4. In figure PO = OR = RS = 15 cm, find the perimeter of quadrilateral PORS.

P o s

5. In figure OD is perpendicular to chord AC. If AB is the diameter of the circle, prove that BC =2

OD.
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T
B
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7. Prove that the angle in a major segment of a circle is acute.
8. The side PQ of cyclic quadrilateral PORS is produced to a point X. Then prove that 2R QX = 2PSR.

6. In figure £ 4 O B =10 0 °, find the value of x.

9. In the given circle with centre O, find «.BDC ,
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10. AB and CD are chords of a circle whose Centre is O fOM1AB,ONLCDand 2zOMN= 20 N M, prove that AB =CD.
-f’“"-‘-\.._.d-""\\
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Make different rangoli designs of circle
Cyclic Quadrilateral

ABCD is cyclic quadrilateral, if all the vertices lie on the circumference of a circle. There are some
properties of cyclic quadrilateral. Draw cyclic quadrilateral of sides of different sizes and name them
ABCD. Draw circles of different radii. Measure opposite angles of all the cyclic quadrilateral and write
them in the following table
S. No. of 24+ 2B +

2A <B <C <D <C <D

Quadrilateral

AN L AW N~

What conclusion you draw from the above table?

Challenging Questions
1. In figure AB and CD are two equal chords of a circle with centre at O.
MN is the line segment joining the mid points of 4B and CD.
Prove that zZAMN = «CN M
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2. In the given circle with centre O, 4B and CD are chords of the circle when produced these chords meet at E. OL L A B and O N
1 CD . If EL = EM, prove that AB = CD.

3. In figure AB = AC = 6 cm radius of circle = 5cm. Find the length of chord
BC.

4. In the given figure, O is centre of circle and PQ = RS, prove
that PR = OS.

5. In figure
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R
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AB=AC
AO meets BC at M, prove that AM is perpendicular bisector of chord BC.
6. Two circles intersect each other at 4 and B, AD and AC are diameters of these circles. Then prove that DBC is a straight line.

7. In figure O is the centre of the circle, 4B is a diameter and CD is a chord equal to radius of the circle. AC and BD when produced
intersect at E. prove that z4 EB = 60 °.

\
/

TANGENT OF CIRCLE

A girl wanted to draw a Rangoli in triangular shape, then she wanted to draw a circle inside the triangle such that sides of the triangle
touch the boundary of the circle.

To draw such rangoli design a child need to understand the concept of tangent of circle.

Key Concepts
1. Tangent is a line that touches a circle exactly in one point.

AB is atangent

T
D
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2. (a) No tangent can be drawn to a circle from a point inside a circle.
(b) Only one tangent can be drawn to a circle at a point on the circle.
(c) Two tangents can be drawn to a circle from a point outside the circle.
3. A tangent at any point of a circle is perpendicular to the radius through the point
of contact.

4. The length of two tangents drawn from the external point to a circle are equal.

5. Tangents drawn from an outside point create two congruent right angle triangles with the radii at the point of contact and line
segment joining centre in the external point.

6. Angle between a chord and a tangent equal to the angle subtended at the
circumference in the opposite segment. za = 2b.

7. Let r] and r2 be the radii of the bigger and smaller circle respectively and d be the distance between their centres then circle

touch externally if
Gd=r]+r2

iyd=r]-r2
Circle touch internally

OP=r]
RP=1)
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LEARNING TEACHING STRATEGIES

The Teacher will ask
Rk
B

Fig. (il

o+

P Fig. f)

All the example you have seen that there is a circle and a
line touches the circle only at one point. Is there any position
of the line with respect to the circle shown earlier.
Yes
In this case PQ is called a non-intersecting line with respect to the circle (Fig. 1) (Fig ii) there are two common point ‘4’ and ‘B’ that the
line and circle have. This line is called ‘Secant’ of the circle.
Q. What is the line called which touches the circle on one point only?
A. The line which touches the circle at one point only is called tangent to a circle.

e

T WORKSHEET |
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¢

P p Q
Fig. (il

Name the line drawn in the figure as, secant line, tangent line, or none of these.
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A B
B
D
Key: (I} Chord PQ (i) Tangentline (i} not a tangent {iv} tangentAR

{¥) Chord AB andtangenilD.



Twa tangents drawn from a common peind Lo a circle are
In the crle below, try to A
wentify which segment is the

tangent

What 12 the length of LM ? M

Find AR

W hat is the perimeter of tianghs?

OF and O are radivs of two concentric circle,
Find the kngth of AB il OF =3 ¢m and 00 =

3 cm.
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PUZZLE CROSSWORD

Across

3. Number of tangents that can be drawn from a point inside the circle.

5. Latin word from which the word tangent has been defined.

6. A line that intersects a circle in one point only.

8. Tangent is perpendicular to the through the point of contact.
Down

1. Two or more circles having same centre.

2. Number of tangents that can be drawn from an external point of circle.
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4. A line that intersects a circle in two distinct points.
5. Length of two tangents drawn from external point.

[ ACTIvITY )

Tangent and Radius through point of contact.
Objective
Tangent is perpendicular to the radius at the point of contact.
Material Required
Coloured papers Coloured straw Card board sheets
Method
Step 1: Draw a circle having radius (6 cm above) on a coloured paper. Step 2: Cut this circle and paste this
on the card board.
Step 3: Draw a line touching this circle at one point only. Step 4: Mark points on this line as
shown in the figure.
Step 5: Join these points to the centre of the circle with the help of different coloured straws.
Observation
1. Measure the lengths of the straws, which straw is the smallest.
2. The smallest straw joins the centre to the point of contact to the line and circle.
3. Perpendicular distance is the smallest distance.
Result
Tangent is perpendicular to the radius at thepoint of contact.

0OA, OB, OP. OC, OD - coloured straws.
Length of the O4 — OB —
oC —
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Verification

Provestann G P 1L £ ushgﬁrlhusmmtlw:m
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I, What is the length of the tangent if radius = 3 em and #0 = 13 em?

L o
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4. What is the perimeter of PORS?

b 8

. What s the measure of ZABC?

7. If the arca of mangle OTP = Scm’, find the
kength of OT,
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B What s the leagth of XY?

9. What is the measure of (A7

12 ey

10, What is the value of z and ¥




. A circle lowches the side BC of AABC and also touchis the side AB and AC produced at {? and

R mespectively. Prove that
AQ =% (perimeter of AMBC)

2 Find ZPRQ from the given figure if £PSQ = 20%and PS and S0 ame tangents,

3 Twouwngen! segments BC and BT are down 1o o circle (0, K) snd angle CRI= [20°. Prove that

By =280,

4 Infigum AR| PR, ZBOR =T0° find LQAB, /”' \
A

B
%
=

rP aQ
5 ABCD s a quadniaierl in which 260 = %0%. A arcle A
C {2, ry wuches the sides AB, BC. I and DA, m P,
(2, 8.5 espectively. f BC =38 om, I = 25 cm, BF =
X7 em, find the valoe of r. a \
o o L
"
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6 Find perimeter of AABC in the given figure.

P 8 cm

fcm

Q
T.  Ingiven figure AP = 12 oo OA = 5 cm and 08 = 3 om. Find 8P,

8  Circle with centre P and (2 touch each other externally. IFAP =25 cm C0 = 17 cm and AB =24
cm and CI) =15 cm then find the kength of PQ.

e
%
£

9. PA and PR ar tangents from a poim P o a
circle with centre 2 and ZAPR = 90F, show
that quadnilateral OAPHE in a square.
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10.

B

In above figure PQ and PR are two tangents zA R S=50°, 2B Q0 S=60° then find 20 SR.

T THOUGHT PROVOKING PROBLEMS 3

1. Four students Deepak, Rashid, Sam and Sandhil found a circular pit in the jungle during their scout camping. The pit was meant
to trap the animals, hence in order to save the animals from being trapped they fenced the pit with the help of poles and rope as
shown in the figure. Find the length of rope required to fence the pit. What values are depicted in this problem.

P

2m

m

4 3

2. As shown in figure a school which is 4 Km. apart from Ananya’s house, is situated on a circular field. A temple which is 3 Km
away from school is situated on the centre of the circular field. The road connecting house and school is perpendicular to road
connecting school and temple. If
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Ananya takes 10 minutes to cover the distance of 1 Km. How much time will she take to reach the temple by taking smallest route
from the house.

AaA
a/\&é
3T

3. Four roads have to be constructed by touching a village Rampur in circular
shape of radius 2 Km. in the following manner

Gram Pradhan Meena decided to give this work to two contactors. Sarita got contract to
construct the roads 4B and CD, while Rashid had to construct 4D and BC. Sarita completed
her work two days early. Find if the distance (4B + CD) is less than (4D + BC) why? Explain
your answer. What values are depicted in the problem?

{ MISCONCEPTION )

e ————

. They don’t make figure while solving the problems based on Geometry.
. They generally misunderstand the figure and get confused about hypotenuse. Hence they get wrong answer.
3. While solving word problem they are unable to comprehend correctly.

S e ——

( REMEDIAL STRATEGIES )

-

w

1. Motivate students to participate actively while teacher is solving problem on black board.
2. While solving word problem students are asked to write “what is given”, what has to find” in the question.

N =




Geometry 145
3. Students should be encouraged to find examples from their day to day life related to the topic.
4. Students are advised to draw the figure always, even it is given in the question or not.

CONSTRUCTION
Introduction

Geometrical constructions plays an important role in hands on skill development of a child. It involves a logical thought process with
different geometrical concepts. In different streams like engineering drawing, architecture, it provides the fundamental background to us.
For example we have a line segment and we have to divide it into two parts of 3 : 4.We can put the dividing point by measuring the line and
using the given ratio. But if we are able to measure it accurately then what we will do. In such cases geometrical constructions are useful to
us.

Key Concepts

For geometrical constructions we need to know the different mathematical concepts which are involved in the thought process of the
construction. Here we shall construct the following:

1. Division of a line segment in a given ratio (internally)
2. To draw tangent to a circle from a point outside it.
3. Construction of a triangle similar to a given triangle. We should keep in mind the
following:
(i) The perpendicular bisector of a chord passes through the centre.
(i1) The tangent to a circle is perpendicular to the line joining the centre and the point of contact.
(ii1) Tangents drawn from an internal point to the circle are equal.

LEARNING TEACHING STRATEGIES
Construction 1:
Draw a line segment of length 5.3 cm and divide it in the ratio 3 : 5.
Steps of construction:
(1) Draw a line segment AB =5.3 cm.
(ii) Draw any ray making an acute angle « BA X with AB

(iii) on ray AX starting from A mark 5 + 8 = 13 equal arcs AA],A] A2, A2 A3, A3 A4, A4 A5, A5 A6, A6 AT, A7 A8
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1
[ |
A,
A,
A,
A B
. 7 5.3 cm *
(iv) join ARB
(v) From A3 draw A3 P // A8B, meeting AB at P, thus P divides AB in ratio 3 : 5.
Justification
In ABAS, we have PA3 //BAS§ by basic proportionality theoremAP =
AA. 23
PB A5 A135
=.AP=3.'.AP:PB=3:5
PB 5
Construction 2:
Draw right triangle in which the sides (other than hypotenuse) are of lengths 4 cm and 3 cm. Then construct another triangle whose
sides are 5 times the corresponding sides of the given triangle. 3
E
A
1=
1 D
B 3 5
B
BZ
B,
8,
EF
(i) Constructa ABC in which BC=4cm, « B
=90° and BA =3cm.
(ii) Below BC, make an acute « CBX.
(iii) Along BX mark off five pointsB], B2, B3, B4 and B5 such that BB]=B]B2 =B2B3 =B3B4
=B4BS5.
(iv) From B5, draw B5 D // B3C meeting BC produced at D.
(vi) From D, draw ED // AC, meeting BA produced at E. Then EBD is the required
5
triangle whose sides are times the
3
corresponding sides
of ABC.
Justification
Since DE // CA
ABC ~ EBD
EB BDDE 5
and—  =— =" ="

AB BCC4A 3



Geometry 147
Construction 3:
Draw a line segment AB of length 8 cm. Taking A as centre draw a circle of radius 4
cm and taking B as centre draw another circle of radius 3 cm. Construct tangents to each
circle from the centre of the other circle.

Steps: (i) Draw a line segment AB = 8 cm
(i) With A as centre, draw a circle of radius 4 cm and let it intersect the line segment AB in M.
(ii1) With B as centre draw a circle of radius 3 cm

(iv) With M as centre, draw a circle of radius AM and let it intersect the given two circles in P, Q and R, S
(v) Join AP; AQ, BR and BS these are required tangents.

Justification
On joining BP, we have «BPA = 90° as «BPA is the angle in semicircle.
AP LPB
Since BP is the radius of the given circle, so AP has to be a tangent to the circle. Similarly AQ, BR and BS are the
tangents.

T ACTIVITY | )

To verify the lengths of tangents drawn from an external point are equal.
Objective
Using paper cutting, folding and pasting to verify the above statement.
Pre-Requisite Knowledge
Basic terms related to the circle.

Material Required

White chart paper Different coloured sheets of glazed paper.

Sketch pens. Geometry box.

Cutter/a pair of scissors. Fevicol tube.
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Procedure
1. Draw a circle with centre O and of any radius on a blue coloured sheet of glazed paper and cut it.
2. Paste the cut out on a sheet of white chart paper. (Fig. 1)

3. Take any point P outside the circle.
4. Place a ruler touching the point P and the circle and lift the chart paper and fold it to create a crease. (Fig. 2).
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5. The crease is first tangent to the circle from point P. Mark the point of contact of the tangent and the circle as A. Join PA.
(Fig. 3).

6. Now place ruler touching point P and other side of the circle and the chart paper to create a crease. (Fig. 4).

7. The crease is second tangent to the circle from point. P. Mark the point of contact of the tangent and the circle as B. Join PB.
(Fig. 5).

8. Join the centre of the circle O to P, A and B. (Fig. 6).

Demonstration

(i) Fold the circle along OP.

(i1) We observe that A coincides with B, therefore AP = BP.

i.e., length of the tangent PA = length of the tangent PB.

(i1) This verifies the result that length of the tangents drawn from external point are equal.
(iv) Paste the figure for record.

(A) State true or false for each of the following and justify your answer
(i) We can divide a line segment in the ratio ~/3 — 1: /3 +1 by geometrical instruction
(i1) A pair of tangents can be constructed to a circle inclined at angle of 90°.
(iii) A pair of tangents can be constructed from a point to circle of radius 5 cm situated at a distance of 5.5 cm of the centre.
(B) Multiple choice questions
(i) To divide a line segment AB in the ratio a : b (a, b are positive integers) a ray AX is drawn an so that z/BAX is an acute
angle and points on ray AX are marked at equal distances such that the minimum number of these points is

T

T WORKSHEET |

(@) ab(b) atb—1(c) a+b(d) a+b+1 -

(i1) To draw a pair of tangents to a circle which are inclined to each other at an angle of 80°, it is required to draw tangents at
end points of those two radii of the circle, the angle between which should be

(a) 80° (b) 90° (c) 100° (d) 10°



1 50 L Manual for Effective Learning In Mathematics In Secondary Level

(iii) In order to divide a line segment PQ in the ratio 3 : 7, a ray PX is drawn such that zQPX is
an acute angle and then points P ]
P2 ..... are located at equal distances on the ray PX and
the point Q is found to
(a) P4(b)
P5 (©)P10 (d P11

(iv) To construct a triangle similar to a given PQR with its
sides 4 of the corresponding sides

of «PQR, we draw a ray QX such that LRQX is an acute angle and X is on the opposite side of P with respect to QR the
minimum number of points to be located at equal distances on ray QX is (a) 9 (b)4 (c) 13 (d) 5

[ ACTIVITY 2 )

CROSSWOR‘D

6 7 HEEEE
? Il 3

|| a4 [ | ||
e 6 || ||

: L |

L | ||

Across:
(1) Only two can be drawn to a circle from an external point.
(4) A circle made by moving one point at a fixed distance from another.

Two points on a line segment are marked such that the three parts they make are equal.
(7) We
call these points
................ line segments.

Two circles are drawn with same centre. The
(8) e circle have bigger radius.
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Down:
2. A plane closed figure bounded by three lines.
3. Only ....... tangents can be drawn from a point to the circle.
S factor means the ratio of the sides of the triangle to be constructed with corresponding sides of a given
triangle.
6. Number of points common to a circle and one of its tangent.

e

"WORKSHEET 2 7

e L= Pl ST

[
g

(1) Draw a «ABC with sides BC =7 cm, «B = 45°, A =105°. Then construct a triangle 4
whose sides are times the corresponding sides of ABC
3
(2) Draw a pair of tangents to a circle of radius 5 cm which are include to each other at an angle of 60°
(3) Construct a tangent to a circle of radius 4 cm from a point on the concentric circle of radius 6 cm and measure its length.
(4) Draw a circle radius of 3 cm. Take two points P and Q on one of its extended diametric each at a distance of 7 cm from its
centre. Draw tangents to the circle from these two points P and Q.

AREA OF PARALLELOGRAMS AND TRIANGLES
Introduction

Sometimes just observing the plane figures, we can’t judge which is small or large in area. For this we need a technique to find the area
of these figures. Area is used to measure the plane region enclosed by the closed figure.
Key Concepts
(1) Two figures are called congruent, if they have the same shape and the same size.
(2) Parallelogram on the same base and between the same parallel line are equal in area.
(3) Area of a parallelogram is the product of lengths of its base and the corresponding altitude.
(4) Parallelogram on the same base (or equal bases) and having equal areas must lie between the same parallel lines.
(5) If a parallelogram and a triangle are on the same base and between the same parallels then area of the triangle is half the area of
the parallelogram.
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(6) Triangles on the same base and between the same parallels are equal in area.

(7) Area of a triangle is half the product of its base and the corresponding altitude.

(8) Triangles on the same base and having equal areas must lie between the same parallels.
(9) A median of a triangle divides it into two triangles of equal area.

(10) Two congruent figures have equal areas but the converse need not be true.

LEARNING TEACHING STRATEGIES
[ BCTIVITY 1 )

In an art and craft class, the teacher had some triangular pieces of coloured papers. She wanted to utilise these papers to decorate her
room. She distributed these papers to some children and asked them to divide each triangular piece of paper into four equal parts. This
aroused the curiosity among students. Students tried many hit and trial methods to divide the triangular papers.

Aman's Chirag's Raghee's

Teacher: Put all the four cutouts one on the other
Aman: My cutouts are not overlapping each other
Chirag: My cutouts are overlapping each other
Reghee: My cutouts are not overlapping each other and so on.
Teacher: Chirag your cutouts are overlapping each other so they are all congruent triangles and hence have the same area.
Teacher: Aman and Reghee your cutouts are not overlapping each other but the lengths of their bases are same their heights are
same i.e., they have the same area but their shapes are different.
Now teacher explained it is not necessary for triangles to have same shapes for having same area. So lets discuss some results related to
areas of triangles and parallelogram.
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ar(

ar(

.ar ( DAE) = ar(

= ar( DAE) + ar(

= WORKSHEET| ———

. 1If ABCD is a parallelogram which 1= not a rectangle: AB = CD = x units and BC = AD = ¥
units. Prove that the ara (ABCD) < v ¥ square units.

2 PORS i a I™ where diagonals mect at O A line AB is drawn through © to mect RS at A and
PO at B then prove that, are (0 ABPS) = ar(lP™ PORS)
5 A ]

P B o

ACTIVITY 2 ———

(i) Draw a paraliclogram ABCD on a paper and cut it (i) Take a point E on CD anywhers
compleis A ABE.

3

a c o E

L] ]

To prove: ar. (AABE) % are(™ ABCD)

o
/ ﬂAL ,-l'
- A A FF g 8

iy
(i) Eraw a linc EF 1 BC.

Manual for Effective Learning In Mathematics In Secondary Level

Result: They overlap each other

EFB) = ar( EBC)

ADE,
Cut the four triangles AEF, BEF and BEC
Place DAE on DEF and EFB on EBC.
AEF)
EBC) =
ar( AEF) + ar( EFB)

(ar.]|gm ABCD)
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Q1. March the following.

ia) Paralkelogram

(b)) Squar
ic) Rhombus
(d} Triangh

(e} Rectangle
Fill m the table given below:

-.ﬁ'-"’_-r_-u_-\"x_

T

H

WORKSHEET 2

S

."./\..‘
%

(i}

1

(i) ;
i) D
w [

(v}

Fagaers

Area

N

&_7

a
&
-
=

/S




4

Geomey | 155
3 Congruent figures have same
4 [hagenal divides a parallelogram in two of arca.
5 Which of the following figums are on the same base and between the same pasallels

D E o by Q p G H ¢
[ -
@ B’ ;
A A @& 5

A g8

6 Give figures Aand figure B are such that arlA b= 28 sq.om ar{l} = 18 sq.cm. then
{2} Figum A and B ar congrucnt
(b} Figur: A and B ar not congrucnt
el Figure A and B have the same area

T Inthe figue ABCD is o parolielogram, then ar (AAER) is

) E [
I |
Gom
.
A dom -
ta) lécm® {b} 4Bcm’ (e} Mom® () 12em”

8 Inthe given figure

E D F o

Which of the following is true
(=) IF‘ABEDungmﬁﬂfiimnnhmbﬁlﬁdtﬂtﬂ::nﬂnmmdhl.
(h) arif=ABCD) > ar( I ABFE)

{c) arfAADE) = arlADFC)

v

A
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ar.
9. ( ABC) =58 cm2 and AD is the median; the ar( ABD) is
(©)
(@ 116cm2 () 29cmZ  38cm2 @  58cm2
10. In the figure ABCD is a parallelogram, then x is

(a) 7cm (b) 9cm (c) 6cm (d) 8cm



+
dem Gem
-
A 1Z2em 8
11. Inthe figure BD=DE = EC, then
(a} ar.(AABD)= ar(AADC)
(b) ar.(AADE) = ar(AAEC)
(©) ar(AABD )= ~ar(AABC) |
N a D E c

12, Areaof paraliclogram ABCD is 28 em” then area AADC is
(a) 28cm® (b} 14cm’ (c) 18 em® () 7em’

o

13. Area ABC= .......... D ST
2
(a) ABand AC
(b) base and altitude
(c) AB and BC
(d) (AB + BC), AC
14. Median of a triangle divides the triangle into two
triangles of equal
(a) congruent triangles (b) area

two right angled
(c) Similar triangles (d) triangles
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15. If a parallelogram and a triangle are on the same base and between the same parallels, then
1

ar(llgm) ~
(a) ar.(||gm) = ar(triangle) (b) = ar.(triangle)
3
1 1
(a) ar.(|lgm) =" ar(triangle) (b) ar(triangle) =" ar.(ar||gm)
2 2

< woansams »:

— S

Which of the following figures tnangles have the same base?

P V=

fa) AABC and AABC (b AABC and ADEC
(c} AABF and AFCB
2 Which of the following figures are on the zame base but not between the same parallels?

E
0 c D £ C - c B o
A a A 8 A 4 4 8
[ it e )

3. In the adjoining figure of ar(ligm ABCD) = 28 cm’

- c
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{a) What is the area of AABE?
ih) What is the sum of areas of AADE and ARCE?

4 In the fig. ABCD and ABFE are paraliclograms with - 5 E
arra 3Tem” and arca of quad ABCF is 8cm® Find the
arca of ABCE.
A a8

5. Inthe given fig. ABCD is a thombus with area 200cm’ segment EC is Sem. Find the value of x

o
c
#
B
6 Inthe given fig. of of Q. No. 5. What 15 the arca of rhombus ABCDH if z = 12em.
B2,
A E g

In the fig. AB= Tcm and ama of ABC is 42am” if ABICT). Find DE.

& lIn paralkclogram ABCT). disgonals imtersect s the point € I§ ara of AOAR is fcm”, what is the
area of IF™ ABCT.

9. InAABC. E i the mid point of median AD if the arsa AABC is 36cm’. find the arca of ABED.



. Inthe figure, ABCD is a parallelogram then atAAEB) =

A
/\
A n

CD.
[x c

N/

A E B

E c

4cm

o
A cm 8

If area of AABC is 30¢m” and BD = DE = EC then find ard AADC).

/\
" 4 . ¢

In the paraliclogram ABCD, AL L CD and CM L AD. If
AL = 20cm, CD = |Bem and CM = [5em that hind
penmeter of lgm ABCD.

M)

A

. AE is a median to side BC of AABC. if ar.(AABC) = 64cm” then find the ar.{ AABE),

[t

159

. In the adjoining fig. ABCD is a paraliclogram and ar(ligm ABCD) = 42¢cm” and DE = 6cm. Find
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15. In the figure ABCD is a parallelogram and BE is drawn parallel to AC and meet DC produced at E. If ar.(||gm ABCD) = 42cm2.
What is the area ( BDE).

A

E

16. In the figure ABCD is a parallelogram and E is any pt. on side CD. What is the area of AEB?

D E
j_C
4 cm
A Scm — B

17. In a triangular park as shown in the figure Chirag divides the park into two parts by
joining the mid point of the side to the opposite vertex. He gave both the parts of parks
to his two sons. If one son spend * 840 for planting grass in his part. How much money
the second son spend for planting grass at the same rate?

T T T

WORKSHEET 4 )

E M S

T
b

1. Pis the mid point of side YZ of XQ. Then ratio of ar( YRQ): ar(

XYZ and Q is the mid point of YP. If R is the mid point of XYZ).
X

¥ a B z

2. AD is the median of the triangle ABC. If area of ABC is 24 cm2 the find the area of ABD.
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3. In the parallelogram PQRS, PQ = 18cm. The altitudes corresponding to side PQ is 10cm and
corresponding to side QR is 12cm. Find PS

4. In the figure, ABCD is a square with side 10cm mid points of AD

and BC are X and Y respectively. Find the area of QXD.

5. In the figure ABCD is a trapezium in which ABJ||DC. Prove that ar.( AOD) = ar.( BOC)
A B

D c

6. The diagonals of the parallelogram XYZP intersect at O. Through O a line is drawn to intersect XP at A and YZ at B. Prove that

ar(|8M-XYBA) = ar(| 8- ABZP)
7. Find the area of the quadrilateral ABCD.

8. Compute the area of the trapezium ABCD.

13em
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1
[ |
9. P, Q, R, S are respectively the midpoints of the sides AB, BC, CD and DA of |[gm ABCD. Show that PQRS is a

parallelogram. If ar.(||gmPQRS) = 56cm2, then find ar(||8M-ABCD).
D A c

A = B

10. The vertex A of ABC is joined to a point D on the side BC. The midpoint of AD is E. Prove that ar.( ABC) = 2 ar.( BEC)
A

E
B D ==¢
A
B D c
11. In the adjoining figure, the point D divides the side BC of ABC in the ratio 2 : 3. Prove
that ar.( ABD) : ar(ADC) =2 : 3.
12.  The base BC of ABC is divided at D. Such that DC =2 BD. If ar( ABD) is 24cm2. Find the
ar( ABC).
13. In XYZ, D is the midpoint of YZ and E is the midpoint of XD.
X
E
¥ o

What is the ratio of ar.( YED) and ar.( XYZ).
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14. Prove that a median divides a triangle into two triangles of equal area.
15. In the adjoining figure D and E are any points on the sides AB and AC of ABC such that ar( DCE) = ar.( BCD) then show that

DE || BC.
A

W "

c a8

16. In the adjoining figure ABCD is a quadrilateral in which BD = 16 cm. If AL L BD and CM L BD.
Such that AL = 9cm and CM = 7cm. Find the area of the quadrilateral.

17. In the adjoining figure ABCD is a quadrilateral in which diagonals AC and BD intersect at a point E. Prove that ar ( AED) X ar (
BEC). = ar (AEB) x ar ( CED)

o c

A 8

18. ABCD is a parallelogram. Side BC is produced to E such that BC = CE. AE intersect CD at F. Prove that ar.( ABE) = ar.

(|8M-ABCD).
19. Midpoints P, Q, R, S of sides of a quadrilateral ABCD are joined to form a quadrilateral. Prove that (i) PQRS is a parallelogram.
(i) ar(qud.ABCD) = 2ar(||gmPQRS)
b A 5

MENSURATION



INTRODUCTION

Mensuration is the branch of mathematics which deals with the measurement of length, area of plane figures and surface area,
volume of solid figures. It was originated from need of measuring land for cultivation. In our day to day life we come across many
objects (figures) which are in the shape of square, rectangle, triangle, circle or a part of circle. (All these are plane figures) Triangle and
circle is one of the most common shapes in our day to day life. To know the length of these closed plane figures we need to know about
its perimeter and how much area they acquired can be calculated by knowing the concept of area. To determine the amount of paint a
painter would require to paint a circular area. To determine the area covered in hockey field (D-area), cricket ground, we required to
know about area of circle.

Instead of plane figures like square, rectangle, circle, triangle etc. we see many object around us which have definite shape and size
e.g. book, match box, room, almirah, road roller, ice-cream cone, football, cricket ball etc. are called solid.

Types of Solids

Solids are of two types

1. Polyhedrons: Which are formed from plane surface e.g. cube, cuboid etc.
2. Non-Polyhedrons: Which are formed from curved surface e.g. cone, cylinder, sphere, frustum etc.

Some time we also see the object like capsule 2, toy . rocket 7‘ etc. There are the object formed by combination of
two or more solid. We think how much medicine is inside the capsule, how much paper is required to wrap the toy etc. For this we
need to know the surface area and volume of respective figure (object).

KEY CONCEPTS '

1. Area of a triangle using Heron’s formula.
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. Circumference and area of a circle.

. Area of sector and segment of a circle.

. Area of combination of plane figures.

Surface area and volume of a cube and cuboid.
Surface area and volume of a right circular cylinder.

. Surface area and volume of a right circular cone.

. Surface area and volume of a hemisphere and sphere.
. Surface area and volume of a combination of solids.

. Surface area and volume of a frustum of a cone.

LEARNING TEACHING STRATEGIES

Perimeter and area of plane figures

The perimeter of a closed plane figure is the length of its boundary i.e. the sum of length of its sides. The unit of measurement of
perimeter is the unit of length. The area of a closed plane figure is the measurement of the surface (region) enclosed by its boundary
(sides). It is measured in square unit.

We know about the perimeter and area of plane closed figure like square, rectangle, parallelogram, trapezium, right angled triangle
etc.

(a) Area of triangle (Heron’s formula)

—_—

1
Area of atriangle = X base X height (for a right angle triangle) When triangle is equilateral or an
2
isosceles triangle, then to find its area we need its height.
In
equilateral and an isosceles triangle when mid point of opposite side is meet with opposite

vertex altitude is formed and it is the height of . Height /4 can be calculated by using Pythagoras Theorem.

WA

—h —

If the triangle is scalene how can we find its height. Let a, b, ¢ be the length of sides of the triangle and 4 be its height to the side of
length C.
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c
o]
Y|
E'—I-‘ L q o
c
: 1 . 1
Amaoftangle = —xbasexheight =— Ch..cmiimiinimsat(l)
- -
e pig =C=g=0C-p
In figure PR R R RS L)

L R R P -
because g =c—-p
§' =te—p\
q’ =g +p =2ep
adding A" both sides
W eg' =h'+p'ac’ =2cp
b =g’ +¢* =2cp (Using (2) & (3)
Zep =at 4+t =0

=
p =i sl L i 8 O D g it

2e

Frm{l}ﬁ:' =a =-p

-
v
]

e = pHa+ p}

e a +c' —b* a' s’ b
={a= 3 ],,In+ T
S Yac=a® = +b* | 2acsd® +F =bF)
A 2 2
e - " » L5 |
o b" —la—c)F |[latck -5 |
"2 | = |
v i
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h bra-c)b-a+c)atc+bla+tc

2 7D

46‘2

h (a+b+c)(—a+rb+e)a—-b+o)a+ ..o
2 _b79 (5)

402
By using S

2S—a)2(S-b)2(S—c¢)
From (5)



=a +b +C=ES=a+b+c2
= — a t b + ¢(by adding both sides — 2a)

= g — b + ¢ (by adding both sides — 2b)
= a + b - ¢ (by adding both sides — 2c¢)

28%x2(S-a)yx2S-b)x2(S-c)h

4 02
/ 2
458 -a)(S-b)S-ch
2
5
h
ch
1 ch2
2858 -a)S-b)S-c¢c)=
c
. v
=2 ﬂ.l-"S(s -a)S-b)S-0c)
= [S(S-a)(S-b)S~c)
v
Using (1)
‘ N
Area of triangle = /S(S = a)(S = b )(S — ¢) This formula is known as Heron’s Formula.
e

Do you Know
Area of a cyclic quadrilateral having sides a, b, ¢, d.
Area of cyclic quadrilateral = ./(S-a)(S-b)(S-¢)(S-d)
Where 25=a+b+c+d
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ti ACTIVITY :_i

Objective:
To find a formula for the area of triangle.
Pre-requisite Knowledge:
Formula for the area of rectangle.
Material Required:
Drawing sheet Geometry box Scissors Fevistick Procedure:
1. Draw any triangle ABC of base b and height / on a 2rawing sheet.

2. Draw line L on B and C. Also through A draw a straight line parallel to BC which makes a rectangle BCDE.
E A D
[ 1 L]

h

=
N
b

3. Cut off 4 E B and A D C and paste there in the position ABN and ANC respectively.

Observation:
We observe that the two triangles ABN and ANC cover the triangle ABC exactly. 2(area of triangle ABC)=

area of rectangle BCDE
2 (areaof A BC)=b x h Area of A BC = 1 bxn2

1
= X base x height 2
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FORMATIVE
Choose the correct answer from the given four options.
1. The arca
of whose sides are 4 cm, 13 cm, and 15 cm is
(a) 24 o
cm2 (b) 32 cm2 () 48 cm2 (d)420 cm2

2. If the sides of a triangle are in the ratio 13 : 14 : 15 and its perimeter is 84 cm then its area is

() 168 cm2 (b) 236 cm2 (c) 336 cm2 (d) 536 cm2
3. Heron’s formula is

@S -a)S-b)S -0 (B)S(S+a)(S = b)(S~ )

©2SS-a)S-b)S-o¢) (@SS -a)S-b)S-¢)
area of a triangle, two sides of are and 10 cm and the

4. The which 18 cm perimeter is

42 cm, will be

@ 21 11em?2 ® 11 21cm2
© 121cm2 (d) 441 cm2
e
5. The length of each sides of an equilateral triangle having an area of 9./3 cm2 is
6
(@ 4cm (b) cm
36
(c) 8 cm (d) cm
6. An isoscele right triangle has area 8 cm2. The length of its hypotenuse is
I
i
24
(a 16 cm (b) cm
48
(c) 32 cm (d cm
T
P
7. If a, b, c are the sides of triangle then semi-perimeter of triangle is
a-b+ a+b+
¢ c
(a) (b)
2 2
a+b- a-b-
c ¢
(© (d).

2 2

‘“ﬁ
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8. The perimeter of an equilateral triangle is 60 m. The area is

15 3

@ 10 3 m2 (b) m2
B 100

© 20 3 m2 (d) m2

9. If a, b, c are the sides of a triangle then the area of the triangle, when each of the sides is doubled will be

J

@SS-2a)(S-2b)S-2¢) (b) 288 -a)(S-b)S-o
None of
(c) 4 SS-a)S—-b)S-0) (d) these
10. If the diagonals of a rhombus are 8 cm and 10 cm then its area is

(@ 40 cm2 (b) 64 cm2 ©  80cm2 () 100 cm2
FORMATIVE

1. What is a scalene triangle?

2. State the Heron’s Formula for the area of triangle.

3. What is the semi-perimeter of a triangle?

4. What is the name of triangle whose two sides are equal?

5. What is the name of triangle whose all sides are equal?

6. What will be the area of triangle with base 4 cm and height 6 cm?

7. What will be the area of triangle 4BC in while 4B = BC =4 cm and ?

. What will be the area of an equilateral triangle whose side is 6 cm?
9. Name the country from which Heron belong
10. What is the area of trapezium?

o]

_._m/____,u-—-\-\_ﬂ-'—‘-.-"—-‘.,-—h...h_h
R
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1. Find the area of a right angled triangle if the radius of its circumcircle is 3 cm and altitude drawn to the hypotenuse is 2 cm.
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2. The sides of triangular plate are 8 cm, 15 cm on and 17 cm. If its weight is 96 gm. Find the weight of the plate per square
cm.
3. The base of an isosceles triangle in 24 cm and its area is 192 sq. cm. Find its perimeter.
4. A park in the shape of a quadrilateral ABCD having 2C=90°,4B=9m,BC=12m, CD=5m and 4D = 8 m. How much area does
it occupy? What is the utility of a park for society? What should be the duties of people to keep the park neat and clean.
5. Students of a school staged a rally for cleanliness campaign. They walked through the lane in two groups. One group

walked through the lanes AB, BC and CA4 and other through AC, CD and DA. (Shown in adjoining figure)
A 28m o

1 c
B 40

They cleaned the area enclosed within their lanes. Which group cleaned more area and by how much? Find the total area
cleaned by the students (neglecting the width of the lanes). Which moral value of student is shown in this question.



6. A field is in the shape of a trapezium, whose parallel sides are 25 m and 10 m and the non-parallel sides are 14 m and 13 m.
Find the area of the field.
7. The sides of a triangle are 35 cm, 54 cm and 61 cm respectively. Find the length of its longest altitude.
8. From a point in the interior of an equilateral triangle, perpendiculars are drawn on the three sides. The lengths of the
perpendiculars are 10 cm, 14 cm and 6 cm. Find the area of the triangle.
9. If each side of a scalene triangle is tripled then prove that ratio of their area will be 1 : 9.
10. A parallelogram has two sides 60 m and 25 m and a diagonal 65 m long. Find the area of the parallelogram.
Area Related to Circles
Perimeter (Circumference) and area of a circle:
The total length (distance) around a circle is called its circumference. If 7 is the radius of a circle then its circumference will be 2117

The plane surface enclosed in a circle is called its area. Area of a circle is TTr2 (area of circle mean area of the circular
region).
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The interior of a circle along with its boundary is called the circular region of the circle.

Perimeter of the semicircle will be (Tr7+2r).
w

F F

If two circles touch internally, then the distance between their centres is equal to the difference of their radii.
If two circles touch externally then distance between their centres is equal to the sum of their radii.

Distance moved by a rotating wheel in one revolution is equal to the circumference of the wheel.

The number of revolutions completed by a rotating wheel in one minute

— Distance moved in one minute Circumfrence of the wheel

Angle described by the minute hand of a clock in 60 minutes = 360°.
Angle described by the hour hand of a clock in 12 hours = 360°.

Area of Sector and Segment of a Circle
The portion (or part) of the circular region enclosed by two radii and the corresponding arc is called a sector of a circle.

Area of minor r 0
sector = 2 xT
360 °
The portion (or part) of the circular region enclosed between a chord and the corresponding arc is called a segment of the
circle.
m

Area of minor »2 8 1 72 sin®

segment = -
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The sum of the arcs of major and minor sectors of a circle is equal to the circumference of the circle.
The sum of the areas of major and minor sectors of a circle is equal to the area of the circle.
The part of boundary of a circle between any two points on the circle is called an arc of the circle.

Length of arc of a circle will be f=2 T e

s 360°
210
Perimeter of the minor sector = +2r
360° I
Objective
Find the area of the sector of a circle by using graph paper.
Material Required:

Graph Paper Geometry box Procedure:
1. Draw a circle of radius 4 cm on a graph paper.

2

2. Count the number of squares (1 cm: square) Wthh are approx1mately 14 in the minor sector AOB.

Observation table:

!"Liagi‘ﬁﬂﬁ G

v
A
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Area of sector by Area of sector by
mr
Radius of Circle Central Angle 2 C} counting no. of squares
formula = firom graph
360°
22 4x4x100
= - X -
r=4cm 0 =100° 7 360 14
=14 (@prox.)
For Practice:

By taking different radius of circle and central angle verify the result for area of sector, area of circle and area of a segment of a



circle.

T
T,

(acTiviry 2)

Objective:
To find the area of the circle by using the area of small sectors.
Pre-requisite Knowledge:

x base X
1 height

Area of triangle =
2

Circumference of the circle = 2117 Material Required:
Drawing sheet Geometry box Procedure:

1. Draw a circle of any desired radius 7.
2. Take a sector of the circle whose length of arc is £.

i



Mensuration 175
3. Divide the sector whose length of arc { into n small sector. Each sector look like a triangle.
Observation:

1. Base of each triangle will be the length of arc of each small sector (b) where b = *~ .

n
2. Height of each triangle is % (here 7).
Area of each triangle (small sector) 1 1
3. = s bh=5br.
Sector has n triangle so area of 1 1
4. sector =i— bh =i br
2 2
= 1 nbr= 1 o
22
5. Area of circle = 1 r2 r) = TTr2
2
1 ACTIVITY 3 |
Statement:
The area of a sector of a circle of radius , which subtends an angle © degree at the centre of the
0
circle x1r 2 sq
is unit.
360
Objective:

To verify the above statement for 8 = 45 °.
Pre-requisite Knowledge:

2

Area of circle of radius r is TTr

Concept of a sector of a circle.
Material Required:

Glaze Paper Fevistick Scissor Drawing sheet

Geometry box

Procedure:
1. On the glaze paper draw a circle of radius 7.
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2. Fold the paper along AOB.
3. Now again fold the two semicircles and cut each in two equal parts.

4. Now each of these four quadrant are folded and then cut equally into eight equals sectors.
5. With the help of fevistick fix all the eight parts as shown in figure.

Observation:

L 2 - 2
1. We observers that same circle is constructed then area of 1< = 45 mr
sector ="

Hence, the statement is used for area of a sector with 6=45°
__,-“‘\.._\_‘_“__d__,.«-\_‘

=4 PRO.IECT UJORK

,_,_.—

k)

Construct a circle whose area is equal to the area of given square (taking the side of square 6 cm and also verify your result using
area of circle) Procedure:

1. Draw a square ABCD (by taking any desired length of side).
2. Diagonals of a square intersect at O.

M
3
CY
3 P e a
W

N
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. M & N are the mid point of side DC and AB.
Draw a line { passing through the points M, O, N.
Draw a circle of radius OA4, taking O as centre which intersect the line £ at E and W.
. EM is divided such that EP = 2 PM.
. With O as centre and OP as radius another circle is drawn. The area of this circle is approximately equal to the area of given
square.

=N ONO W

—

T WORKSHEET | >

T

— e

FORMATIVE

1. The area of a circle whose diameter is d will be

(i) 2md (i) Td (iii) Td 2 vy m

ISR

2. If circumference of two circles are in the ratio 4 : 5. The ratio of their areas will be
(1) 4:5(ii) 16 : 25 (iii) 64 : 125 (iv) 8 : 10
3. A wire is in the form of a circle of radius 7 cm. It is bent into a square. The area of the square will be
(i) 11 em? (if) 121 em? (iii) 154 cm? (iv) 44 cm2
4. The perimeter of a sector of circle with radius 6 cm, if angle of sector is 60° will be
(1) 17.28 cm (ii) 18.28 cm (iii) 19.28 cm (iv) 18 cm
5. The perimeter of a sector of a circle of radius 5.6 cm is 27.2 cm. The area of sector is
(i) 24.5 cm (i) 34.5 cm? (i) 44.8 cm2 (iv) 44 cm2
6. The difference between the circumference and the radius of the circle is 74 cm. The area of circle is
(i) 416 cm2 (ii) 616 em2 (iii) 516 em2 (iv) 661 cm2
7. If area of a circle is 154 cm2 then its perimeter is
(1) 11 cm (ii) 22 cm (iii) 44 cm (iv) 55 cm
8. The area of a square that can be inscribed in a circle of radius 8 cm is
J

(i) 256 cm? (i) 128 em?2 (iii) 64-/2 cm (iv) 64 cm2
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9, The arca of the shaded region in the figure 15 -1
(i} EXem’
(i) 72 em’ A }
il |

{iti) 624 ¢m” | |
LLLuA#f+%Ayuw
T‘—l‘r‘ur!'- =T om —']'i

(iv) 024 em® W %W M

10, In figure radius of the circle is 21 ¢m and JADE= 1207, ——
Then area of segment Ay is /
. y g
@ ZH{88-213) cm’
b ' 0

S - | = s
() T{EE —?l\";} om

(i) 1—;[?T-2I-ﬁf cm’
{mv) None of these
RKSHEET 2 _

g
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W

FORMATIVE
Cross-word Puzzle
T E]
I | [ 1]
ANNANE
v
A
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Across
For 1 and 2
If Cis a fixed point and P is a point such that PC remains constant, then the locus of P is called (2)....... and constant distance
PC iscalled (1)..............
Down
3. The minor and major segments of a circle are called ................. segments of each other.
4. Aline segment joining any two points on a circleis calleda ................... of the circle.
5. If all the vertices of a quadrilateral lie on a circle, then it is called................ quadrilateral.

— e -
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