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Try this....

Have you seen multicoloured disc spins on a board?

We have to learn the situations when the Probability is interpreted
geometrically. We can see the examples given below.

If we put a dot in the figure with out looking, what is the
probability that it is inside the shaded region?

For that we have to find how much part is the area of the shaded
region to that of total area.




In each picture below, the explantion of the green part is given.
Calculate in each, the probability of putting a dot, without looking,
to be within the green part.

1. A square got by joining
the mid points of a bigger
square.

If we join the diagonals of green square,
we get 8 equal triangles. That is the green
square is the half of outer square.

2.

- - Probability of the dot to be
within the green square

Number of equal triangles in the green square

Total number of equal triangles
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2. A square with all the
vertices on a circle.

D

Draw the diagonal AC of the square.
AC is again the diameter of the circle.

© 2 pmeel

A
Diagonal AC = 2V2

(Pythagoras theorem / Angles are 45, 45‘and 90)

. Radius = %? =D

Area of circle —mr - n x 2 X\
=mx2=2m cm’

Area of square = 2x2 =4 cm”

. Probability of the dot to be
within the square

Area of square
Area of circle

-
=5 =
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3. Circle exactly fitting
inside a square.

Then the radius of the circle = a

Area of the square = 2ax2a = 44°

Area of the circle =n r’=nd

.". Probability of the dot
to be with in the circle

Area of the circle
Area of the square
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4.
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A triangle obtained by
joining the alternate
vertices of a

regular hexagon.

If we draw the angular bisectors
of the green triangle, we get 6
equal triangles. That is the green
triangle is half of regular hexagon.

Probability of the dot to be within
the green triangle

Number of equal triangles in the green triangle

Number of equal triangles in the hexagon




5. A reqgular hexagon formed by
two overlapping equilateral
triangles.

If we draw the diagonals
of the regular hexagon,

we get 12 equal triangles.

f We know that the inner and outer ‘

angles at each vertex of the regular
hexagon are 120’ and 60°respectively.
That is, all the inner angles of each
yellow triangle is 60. That is all the

triangles are equilateral. |

The probability of the dot to be within
the regular hexagon

Number of equal triangles in the regular hexagon

Total number of equal triangles

s
2




Questions:
1. Each of the letters of the word MALAYALAM is written on

seperate paper slips and put in a box. If a person takes a paper
slip from the box without looking into the box, what is the
probability that
a) It is the letter "A"
b) It is not the letter "A"
2. In the figure the shaded triangle is drawn by joining the
midpoints of the sides of the
large triangle. Calculate the
probability of putting a dot,
without looking, on
larger triangle to be inside the
shaded triangle.

3. Separate cards numbered as 10, 11, 12 ,13,14, 15, 16, 17 and 18
are made. One is asked to take a card from this. What is the
probability that
a) It is an even number?

b) It is a prime number?




4. In figure, A, B,C and D are the centres of each circle. The
radius of each is 1 unit.
a ) What is the length of the side of
the square ABCD?
b) What is the area of the square
ABCD?
¢) What is the area of the shaded

region?

d) If a dot is put at random inside the square ABCD, what is
the probability that the dot to be within the shaded region?

5. There are 20 balls in a box. Some are yellow and the rest are
blue. The probability of getting a blue ball from the box
without looking to it is 0.35. Then
a) How many blue balls are there in the box?

b) How many yellow balls are there?
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Draw a square of area same as that of a rectangle.
Draw the rectangle ABCD with given dimensions.

Extend AB to E where BC = BE.




Draw two arcs from A and E and complete the perpendicular bisector of AE to get F as
the midpoint of AE.

Draw a semicircle with AE as the diameter.




Extend CB to meet the semicircle at G where BG perpendicular to BE.

Extend BE to H such that BH=BG, then draw two arcs from H and G by taking the
length of BG to cut at I.




Draw GI and HI to complete the square.

Questions:-

1. Draw lines of length V18cm, V14cm, ¥20cm in the same figure.
a) What is the suitable diameter for semicircle?
b) Draw a square of area 20 cm” in the same figure.

2. Draw a square of area 7cm” in three different ways.

Hint:

a) Tx1="7
b) 4°-3*=17
O V6P+1=7

d) V52 + V22 =7




3. Draw a square of area 13cm® in three different ways.

Hint:

a) 13x1=13
by 7°—62=13

o V122+1=13
d V32++22=13

4. Draw an equilateral triangle of perimeter 3 V8 cm, a square of

perimeter 4V10cm and a circle of radius V6 cm.

Watch and Learn ...

-
o

| Did you get the answers?

Let us see...
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2. In figure, O is the centre of the semi circle whose radius is 5 cm.
If PB=2cm,
i) Find the length of PA.
ii) What is the area of the
square PQRS?

iii) Find the area of the
square whose one side is PM.

iv) What is the ratio between the areas of these two squares?

3. In the figure P and Q are the centres of the circles. AR= V27 cm and

MB = 1 cm. Calculate the area of the square with side MN.

Did you get the answers?
Let us see...




Just Click on this




Draw a rectangle of length 6cm and width 3cm.Then draw another rectangle

of the same area with one side 7cm.
> Draw rectangle ABCD
with given dimensions.

> Extend AB to E where BE = BC

> Extend CB to F where BF is

equal to the length of required
rectangle.




> Join AF and EF to complete the AAFE.

» Draw the perpendicular bisectors of
AF and EF and mark the
intersecting point as G.




> Draw the circumcircle of AAFE
with G as centre, then mark the

intersecting point S on BC and
mark H on BE where BH = BS.

> Draw FT perpendicular to FB
where FT = BH.




> Complete the rectangle BHTF.

> Since BS x BF=AB x BE , the areas of two rectangles are same.

Do you want to see
this in detailed steps




* Just watch what happens to the width of
the second rectangle when the length
increases

Draw a rectangle of length
6cm and width 4cm. Draw
another rectangle of the same
area with one side 8cm.

Draw a rectangle of length
6cm and width 3cm. Draw
another rectangle of the
Isame area with one side 7cm.

Draw a rectangle of length
16.5cm and width 4cm. Draw
another rectangle of the same

area with one side 8cm.

Watch and Learn ...




Do You Remember? £B = ZE , ZC= 4D




PA X PB =4.13%3.4 = 14.04




(25
“ B
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D
In the fig LA = LD

also LC = LB
( Angles formed in the same arc )
So APAC~APDB

& PAIPD=PCI/PB PAxXxPB=PCxPD

If two chords intersects within a circle,
then the rectangles formed by the parts
of the same chord have equal area.




Q 1. In the fig £A = 34°,4C =54°
Find

a) £D=__

b)4B=__

c) Prove that APAC and APDB
are similar.

d) If PA =8 cm, PD = 6 cm,
PC =4 cm then find AB.

Q 2. In the fig Z PDB = 65° ZCAD = 50°, The chords AB and CD meets at a

point outside the circle. Then find

a) LCAB

b) LDAB

c) LDCB

d) Write the name of the
triangle similar to APDA

e) so fill in the blanks

PD..... = PC/...




Q 3. In a circle, if cords AB and CD
intersect at P inside the circle, then
PA x PB = PC x PD.

Use this property to complete
the table below.

PA PB PC PD AB CD
6 8 10
3 2 11
4 10 9
9 3 15

IQ4. In the figure chords AB, CD, XY
intersect at the point P.

If AP = 9cm, AB =13cm and

PD = 12cm find CD.

If PX = PY then calculate the length of XY.




Q5. Compare the areas of the Red and Green Rectangles. Write your findings.

i) PA = 4cm PB=3cm ii) PA = 12cm PB=8cm iii) PA = 18cm PB=2cm
PC = 6cm PD=2cm PC = 24cm PD=4cm PC = 6cm PD=6cm

Learn through watching............

Check Your Answers?
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Did you get the answers?
Let us see...
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. Cydlic
Quadrilateral
Travels"

Activity

In figure, ABCD is a cyclic quadrilateral.
AB is extended to E. If £D =100°,

i) ZABC + 4D =

ii) ZABC =

iii) ZABC + ZCBE=____

iv) ZCBE=__




RIOODIBND” s B
AVELSOIBSENZSI, 2ICE....
< omhios aosomileg).....

For a cyclic quadrilateral, the measure of outer angle at
any vertex will be same as that of the inner angle at the
opposite vertex.

Watch and learn.....

Questions:
1. In the figure, find the angles a, b, ¢, d and e.




2. In figure, two circles intersect at A

and B. The lines KAL and NBM are E M
K

parallel. Prove that KLMN is a

parallelogram.

3. In figure, two circles intersect at P
and Q. P is a point on the side AB and
Q is a point on the side CD of the
quadrilateral ABCD.

If LA =105°and 4D = 80°, then

i) <ZAPQ-=
ii) 4£DQP=
iii) ZQPB =
iv) 4ZPQC =
v) Is quadrilateral ABCD cyclic?

4. In quadrilateral PQRS, 4P, £Q, £ZR and 4£S are in the ratio 1:2:4:3.
Prove that PQRS is a cyclic quadrilateral.




For widened thoughts....

5.

i) In figure, given that AB = AP and
PCDA is a parallelogram. Then prove
that ABCD is a cyclic quadrilateral.

ii) If AB is not equal to AP will ABCD be cyclic? Why?

Did you get the answers? Let us see...
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Questions:

1. In the figure, £A =30°. Find £C.

2. ABCD is a parallelogram. A, B, E
and F are the points on a circle.
ZDEF = 80°. Find out the angles of
the quadrilateral AEFB.

3. PQRS is a cyclic quadrilateral.
QR is extended upto X.

If £SRX = 100° and £RPS = 50°
then find £RPQ.




4. Find the value of x in the given figure.

5. In the given figure, AC is the diameter
of the circle with centre O.
If ZADE =30°, £DAC =35° and
ZLCAB = 40°, then
(i) £ACD=___
(ii) £ZACB=___
(iii) £DAE =

6. Find all the angles of the given cyclic
quadrilateral ABCD in the figure.




7. In the given figure, ABCD is a cyclic @

quadrilateral whose diagonals intersect at P. /

If ZDBC = 40° and £BAC = 60° then find D /

(i) £CAD \y

(i) ZBCD VA

Check your answers here....
(Click on/ scan QR code)




Circum circle and Cyclic quadrilateral

R
0\
C
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From figure

LAEC > £LADC LAFC < LADC
LAEC + LB = ? LAFC + LB = ?
LAEC + 4B > ? LAFC + £B < ?

+ If all the four vertices of a quadrilateral are on a circle, then the sum
of angles at its opposite vertices will always be 180°.

+ If one vertex of a quadrilateral is out side the circle drawn through
the other three vertices, then the sum of the angle at this vertex and

the opposite vertex is less than 180°.

+ If it is inside the circle, then the sum is more than 180°.







Are all regular

polygons
cyclic?










Shall we draw

beautiful patterns

like this?
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GOPAL AND HIS COWS
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Let us draw ...

Shall we draw

beautiful patterns
like this?

Do you know?




Ramu’s story*

Ramu and his grandpa used to play some Math puzzles during their free time. One
evening grandpa took an old clock and said,
" Ramu, come, let's play with this clock.”
" Okay, grandpa.”
"" Did you notice the point where the hands of

the clock are fixed?"
"It's at the centre of the circle and the angle
around it is 360°, isn't it grandpa?"
Grandpa: Can you tell me what’s the angle made
by the minute hand when it moves for one minute?
Ramu: Ummm......it's .......

[Can you help Ramu?]

Grandpa: It's % = 0, right?

Ramu: Then in 5 minutes the needle moves 5x 6= __° am I correct

grandpa?

Grandpa: If you connect the end points of all the 3 hands of the clock, can you
see a triangle?

Ramu: Let me draw, grandpa.

[You can also draw this figure in your note book]

Grandpa : Can you tell me what’s the angle made at the centre by moving from A to
B? What about the angle from B to C?

Also from C to A?
1) L AOB-=
2) LBOC-=
3) LAOC=

Ramu:  Yes, Igotit.......
[Hint: Number of completed minutes x 6°
eg. Moving from 1 to 4 gives 15 minutes.




Angle moved = 15 x 6 = 90°]

a) LA= ,

b) LB=__,

¢) ZC=__ .[ Hint: Half of the central angle.]
Grandpa : You are brilliant! One more question dear.

If all the angles of a triangle are equal, what's the measure of
each?

Where should be the ends of the hands of the clock?
In how many ways can you make this equilateral triangle?

PLEASE HELP RAMU.........

[Hint: All the angles of the triangle must be 60°.
So the central angle must be 120°.

To get 120° at the centre, how much should
the hands of the clock move?]




» In the figure /BAO = 30°, ZBCO = 40°
then compute the following angles.

(a) LABC =

(b)LAOC =

Ammu made a beautiful circular Pookkalam on Onam Competition. Appu came there to check the
accuracy of the Pookkalam. He marked the centre as O ,diameters as AB and CD, and points on

the circle as P and Q.

He measured £DPB as 45°.
Appu thinks that he is the "Master of Maths.'

*Can you help Ammu *

" Can you match these angles correctly, Ammu?"

ANGLES MEASURES
£ZDPB 180°
£4£DQB 60°
4ZDOB 45°
£LAOC 90°
135°




Ammu is a smart girl. She easily completed the task.
"Now it's my turn, Appu."
1. "Tell me what type of triangle is AAOC?"
2. "One more question, If AC =10 cm,
what's the radius of the circle?

Now Appu is puzzled. Please help him.........

[ HINT: Remember the ratio of sides of a triangle
when the angles are 45°, 45° and 90°.
Or you can use Pythagorus theorem.]

> In figure O is the centre of circle.

In the figure O is the centre of the circle
£COB = 45~

» Draw a circle of radius 3 cm as in the figure.
Draw the diameter AB, then mark 45° at the
centre of the circle. Join OC and AC. Then
measure ZA.

» Similarly, construct 17% , 27 angles at A
as different figures.




» From the figure, write four pairs of equal
angles.

If ZACB=50°, £BDC=30°, £CBD=70°
Find the following.

1) Find the central angle of Arc ADC?
2) Find the central angle of Arc BCD?

Click here to Scan
OR code to learn
Home work problem

Learn to draw triangles
if circum radius

and two of its angles
are given ...

Draw each in your

note book.

Thank you ...
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» Smaller arc (Minor arc)

» Larger arc (Major arc)

» Angle made by a minor arc at
the centre
(Central angle, ZAOB = 130°)

» Angle made by a major arc at the
centre

(Central angle, £AOB = 230°)
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> Angle made by the major arc on minor
arc (£ACB = 115°) and the central
angle of minor arc (£AOB = 130°).

» Angle made by the minor arc on major
arc (£ADB = 65°) and the central angle
of major arc (£AOB = 230°).

> In the figure, arc ACB and arc ADB join
to form a circle. So sum of their central
angles is 360°.

ZADB = - Central angle of arc ACB

(smaller arc)

ZADB = - (360° - Central angle of arc ADB)

£LACB =
£LACB =

Central angle of arc ADB (larger arc)
( 360° - Central angle of arc ACB)

N|[— N =

ZADB + ZACB = 7 Central angle of smaller arc + > Central angle of

larger arc
(Central angle of smaller arc + Central angle of larger arc)

(360°) = 180°
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Activity 1

In the figure, O is the centre of the circle.
1. Name the isosceles triangles.
2.i))£LACO =___ii) £BCO=___
3. LZAOC=__
4. LBOC=__
5. The angle made by the minor arc ACB at
the centre, £ZAOB =
6. The angle made by the major arc ADB at
the centre = 360° - £ZAOB=__
7. LACB =

The angle made by a larger arc on a smaller arc is same as half of the
angle made by the larger arc at the centre.

Or, 180° — half of the angle made by the smaller arc at the centre.

Watch and learn.....




Try this....

Given that O is the centre of the circles given below. Find the measure of
the angles given with question mark.

iii)
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Activity 2

In figure O is the centre of the circle. The central

angle angle of arc ADC is 130°. Then find

i)Measure of the central angle of arc ABC

ii) ZABC -
iii) ZADC

T C
A
iv) ZABC + ZADC. \ /

D

A pair of angles on an arc and its alternate are supplementary.
That is the sum of angles in the opposite arcs is always 180°.

Watch and learn.....




For widened thoughts.....

Activity 1

In figure, O is the centre and PS is a
diameter. If £SQT = 40°, find the
measures of

i) £TOS

ii) ZTRS

iii) ZPTS

iv) £TSP

v) £LTUS

Activity 2

In figure, O is the centre. If £ZBOC = 120° and
£ZAOB = 110° then find all the angles of AABC.




Activity 3

In figure O is the centre of the circle. If ZAOB = 100° and £0BQ = 30°
then find the following.

i) ZOAB, £LOBA, £AQB, ZAPB, Z0QB,
£ZBOQ, £0QA, £0AQ, £A0Q

ii) Central angle of arc APB

iii) Central angle of arc BRQ

iv) Central angle of arc ASQ

v) Central angle of arc AQB

Activity 4

In figure, O is the centre and AC is a D
diameter. If ZCBD = 35° and BD is
perpendicular to AC, find the measure of
the following angles.

i) £LCOD ii) £ZBDO
iii) ZOAD iv) ZADO

v) £LAOD vi) £ZACB =
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The angles subtended by one part of the circle on the
other part are equal.




Chord and Angle

If AB is the chord of the circle with centre O and AC and
BC are on either side of the centre, then the relation between

£ZAOB and £ACB.

O is the centre of the circle.
£Z0OAC =30° and £0OBC =20°
i) Write the names of isosceles

triangles in the figure?

iil) ZOCA = ......

iii) £Z0CB = ......

iv) ZAOC = ......

v) £BOC-= ......

vi) £LACB = ....... vii) £ZAOB-= ......
£ACB - £AQE

If AC is the diameter of the circle then the relation between
ZAOB and £ZACB.

O is the centre of the circle and

ZOBC = 50° then

i) Write the names of isosceles

triangles in the figure?

ii) £Z0CB = .......

iif) £BOC = (180 - ....... )= eeeeeens iv) ZAOB = .........

£LAOB
2

£LACB =




If AC and BC are on the same side of the centre, then the
relation between £AOB and £ZACB.




The angle obtained by joining the ends of a chord to
any point on the larger part of the circle, is half the
angle subtended by the smaller part of the circle at the
centre.

CLICK HERE
Watch and learn.....
CLICK HERE
Test yourself.... CLICK HERE
Activity 1
O is the centre of the circle and
£LCOB =45°
i) LZCAB = ........

ii) As in the figure, draw a

circle of radius 3 cm with AB

as diameter. Mark an angle 45°

at the centre O, then join OC as shown in the figure.
Join AC and measure the ZOAC....

iii) Similarly, construct a)15°, b)27 - ° atAin

different figures......







Activity 1

In AABC, AB = AC. Two circles are drawn with AB and
AC as diameters.

i) ZAPB= ZAPC=_____ [30°60° 45°, 90°]

ii) Why?

iii) Whether PB = PC? Why?

The circles drawn with the equal sides of an isosceles triangle as diameters
pass through the midpoint of the third side.

For widened thoughts:
What about the triangles other than isosceles?




Activity 11

In rhombus ABCD,

* All the sides are equal.

* E is the midpoint of BD.

i) Name the two isosceles triangles obtained while drawing the diagonal BD.

ii) Find the point of intersection (other than A)of the circles drawn with AB

and AD as diameters.

iii) Find the point of intersection(other than C)of the circles drawn with BC

and CD as diameters.

If ABCD is a rhombus, then the circles drawn
with all the four sides as diameters pass

through a common point.

For widened thoughts:

If the diagonals of a quadrilateral are
perpendicular to each other, then the circles
drawn with the sides of the quadrilateral as
diameters pass through a common point ( the
point of intersection of the diagonals).

Name such quadrilaterals.




Activity 111

C is a point on a circle drawn with AB as
diameter. Also AC = 6 cm and BC = 8 cm.

Then
. 2 . 22
i) Length of AB=___ [hypotenuse = base’ + height ]
ii) What is the area of the semicircle whose [ Area = % - l‘z 1
diameter is AC?
ii) What is the area of the semicircle whose diameter is BC?
iv) What is the area of the semicircle whose diameter is AB?
v) How these areas are related?
vi) What is the area of the AACB shown in figure?

Do yourself and learn CLICK HERE

yourself.......




More Questions

1. ABCDE is a regular pentagon. P, Q and R are
the midpoints of AB, BD and AD respectively.

i) What is special about the triangles AABD,
AAED, ABCD?

ii) Find the common point through which the

circles with diameters AD and BD pass.
iii) What are the sides taken as diameters if the
two circles drawn pass through the point Q?

iv) What are the diameters of the circles passing through R?

2. In figure, AB is the diameter and C is a point on the circle.

P and Q are the midpoints of AC and BC

respectively.

i) What is special about the quadrilateral
oPCQ?

ii) Find an appropriate name for the quadrilateral OPCQ.

iii) Will OPCQ be a square? When?




Let's think a Little

You have drawn Circum Circles of right angled
triangles in 9th standard. Do you remember the

position of their Circumcentres?

If we place two right angled triangles with equal
hypotenuse together along their hypotenuse , we
get different quadrilaterals. All the vertices of such
quadrilaterals will be on a circle, isn't it ? Not only
that much, the sum of the angles at the opposite

vertices will be 180 degrees.

Which are the quadrilaterals having this property? Which of them do not?






