Geometry

+ Lines, Ray and Angles

. Pointand line are the building blocks of geometry. These two concepts form the basis
' of geometrical concepts and theories. Let us start with point. |
' Point |
A circle of zero radius is known as point. Point is simply a dot (.) marked with a sharp‘
- pencil, represents a point. A point has no length, no breadth or no height (thickness),

. Capital letters of the English alphabet are used to show different points represented

A line is a set of infinite number of points join together. It can be produced infinitely in

' by dots. |
' ForExample: A,BandCare points. |
| A B C |
‘ [ (] (] ‘
'Line |

|

|

any direction. A line has neither end points nor a definite length. Take the line AB. The‘
both sided arrow ‘«————' marked above AB shows that the line AB can be extended‘

infinitely from both the sides.
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AB is a line and it is denoted as AB

Aline cannot be drawn but it can be represented by a diagram on a piece of paper or

|
. any otherflat surfaces.

' Line Segment
' Asmall part of a line with definite length is known as line segment. Line segment has

two end points with definite length. Line segment can be measured.
| C D

| _
 CDisalinesegmentanditis denoted by CD.
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i A line segment produced endlessly in one direction is called ray. A ray has no definite |

” |

‘Iength Arayhasoneend point called “initial point” or “starting point” or “end point”.

Takethe rayAB Thearrow ‘—
_ lpointof IaSLAB.i o
|

1.

| <._‘

' We can draw an infinite number of lines passing through a point. Lines that contain

2.

3.

" marked above AB shows that point A is the initial

A Line Segment

A line segment can
be drawn on a piece

paper.

A line segment has
definite length.

A line segment has
two end-points.

" Relationship between Points and Lines

A Line

Aline cannot be drawn
on a piece of paper but
it can be represented
by a diagram.

A line does not have a
definite length.

A line has no end point.

| . .
‘ the same pointare known as concurrent lines.
. Collinear Points

" Ifthree or more points liein a straight lines the points are said to be collinear points.

+“—O

B C
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A Ray

1. A ray cannot be drawn

3.

on a piece of paper but
it can be represented
by a diagram.

A ray does not have a
definite length.

A ray has one end-
point.

+—>
| A,Band Care pointsonline AC.So, A, Band Care collinear points.

 Non-collinear Points
| Three points not lyinginthe same straight line are called the non-collinear points.

X YandZare non-collinear points. N

/.




Aplaneisaflatsurface. Aplane extendsin all the four directions infinitely (endlessly)
inlength and breadth. |
A plane can not be drawn on a piece of paper. It has no boundary and what we draw
on a paperisa part of a plane only but not the plane itself. Table top, walls, roof of the

room etc.,aretheexamples of thepartofplane. - — — " — —

Angle |
Two rays with a common end point form an angle or two line segments with the
common end point also form an angle. The common end point of the two rays or line
segments forming an angle is called the vertex of the angle. The two rays or line
segments are called arms (or sides) of the angle. In each of the given figures, an angle‘
is formed, where O is the vertex and rays or line segments OA and OB are the arms
of theangles.

= N

Nammg an Angle
To name an angle, the capital letters of English alphabets are used. Letter denoting
the vertex of an angle is always written in the middle. We name the angle ABC oH
angle CBA. Symbol ‘2’ is used to denote the word ‘angle’. Therefore, the angle ABC
can be writtenas ZABCand angle CBA as ZCBA.
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w< Interior and Exterior Angle
An angle has two parts —interior and exterior. When two rays A
or line segments with a common end-point are drawn then
two angles are formed, one angle is called interior angle i.e.

Z1andtheotherexterioranglei.e. £2. B C
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‘.e ‘Measurmg an Angle
i To measure an angle, we define a unit angle. First two opposite rays having the same
| end point are drawn forming a straight angle ZAOB. To obtain a unit angle, divide the|
'straight angle AOB into 180 equal parts. |

' Then, each angle represents a unit angle. The measure of a unit angle is called a|

'degree. ZAOBis astraightangle. |
|
For Example : Considerthe ZABC.

| A A

\ Q)

A

< \ \ > B

Base line  Centre line

Place the centre of the protractor on the vertex of the angle ABC and adjust the
‘protractor so that the base line falls on arm BC of the angle. Look for the scale inner or,
‘outer which begins with zero and read the mark on the protractor where the other‘

'arm BA concide the scale on the protractor. In the figure measurement of ZABC=60°.

i on \
<i Types of Angles -
According to their degree of measures, angles are of five types : |
'1.  AcuteAngle Y 5> |
An angle whose measure is greater than 0° but less than “X
| 90°is called an acute angle. £XYZisan acute angle. |
2. RightAngle |
An angle whose measure is 90° is called a right angle. ~90° ‘
‘ ZXYZisarightangle. y Y 7 ‘
3. ObtuseAngle |
| An angle whose measure is between 90° and 180° is |
called an obtuse angle. ZXYZis an obtuse angle. ; .

|

|

|

|
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4. StraightAngle

| An angle whose measure is 180° is
| called a straight angle. ZABC is a
straightangle.

A

5. Reflex Angle

An angle whose measure is more
than 180° but less than 360° is called
areflex angle. The out side ZABCis a
reflexangle.

Comparison of Angles

An angle whose degree of measure is greater than the degree of measure of another
angleisagreaterangle. Then we can saythat:

a. Arightangleisgreaterthananacute angle.

b.  An obtuse angle is greater than an acute angle and it is also greater than a
| rightangle.

| A straight angle is always greater than an acute angle, a right angle and an
obtuse angle.
|

|

d. Areflex angle is always greater than an acute angle, a right angle, an obtuse
angle and a straightangle.

J facts to Know

Complementary Angles
Two angles are said to be complementary to

| . . )
each otherifthe sum of their measureis 90°. A

In the given figures ZABC = 50°, ZXYZ = 40° and ’
ZABC + £XYZ = 50° + 40° = 90°. Thus, ZABC and
£XYZare complementary to each other.
Supplementary Angles

Two angles are said to be supplementary to each other if the sum of their

measure is 180°.

Tt L 7
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50° - 400
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‘i 'In the given figure, ZABC = 110° A X
|

| and ZXYZ=70°.Then,

' ZABC+ /XYZ=110°+70°=180°.

| 110°
 Thus, ZABCand £XYZ are —> 70°

supplementary to each other.

 Adjacent Angles

' Two angles are said to be adjacent to each other if:
|

'a. theyhavethe same vertex.

'b.  theyhaveacommonarmandthe otherarms of A
| o

| the two angles are on the apposite side of the
| commonarm.

"In the figure, the angles ZABD and ZDBC have
common vertex B and a common arm BD. The other
' arms BAand BCof the angles ZABD and £ZDBCare on ¢
' opposite sides of the common arm BD. Hence, the

|
- ZABDand ZDBC form a pair of adjacent angles.
. Vertically Opposite Angles

' Two angles formed by two intersecting lines without common arm are called

vertically opposite angles.

' Inthe given figure, lines AB and CD intersect each other at

' point O. The four angles ZAOC, ZCOB, ZBOD and £AOD,
|

|
'and ZCOB and ZAOD are vertically opposite angles.

ZAOC and ZCOB, ZCOB and ZBOD, /BOD and ZDOA,
- £DOAand ZAOCare pairs of adjacent angles.

o)

J facts to Know

in which ZAOC and £ZBOD are vertically opposite angles




i Astraightangle measures.................. .
2. Which ofthe following pairs of angles are complementary 'or’ supplementary ?

| a Anangle measuring 180°iscalleda.................. angle
| b Alinesegmenthasa................. length
~ ¢c. Alinecanbeproduced..................inany direction.
| d. Arayhasno.............. length
| e.  Anangle which measures more than 90° but less than 180°is called
| -] o .
f. Areflexangleisalways.................. than180°but................. than 360°.
| g.  Ananglewhose measureis45°isan................. angle.
| h. Ananglehas................ vertexand................. arms.
| :
| :
a. 160°, 30° b.  45°45° c. 30°60° d. 135°45°
| e. 10°170° f. 20°, 70° g. 70° 20° h. 20° 170°
3. Which of the following pairs of angles are supplementary?
a. 90°90° b.  130° 50° c. 180°0° d. 80° 100°
| e. 45°, 145° f. 135°, 45° g. 30°170° h. 60° 135°
4.  Find the measure of the complement of each of the following angles.
| a. 15° b. 22° c. 38 d. 65°
| e. 90° f  50° g. 42° h. 71°
5.  Find the measure of the supplement of each of the following angles.
. a 137 b. 128 c. 112° d. 65°
| e. 105° f. 47° g. 135° h. 85°

®Triangle A

L

A closed figure bounded by three line segments is called a
triangle. The symbol fora triangleis/\.

If we join three non-collinear points A, Band Clying on the plane
‘of paper, then we will get a closed figure bounded by three line
segments AB, BC and CA. This closed figure is called a triangle.

Therefore, a triangle has three line segments, three verticesand B

_ _ _ |AGateway to Mathematics-5 105
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O

‘e i triangle. Atrlangle has six elements, three sides and three angles.

Propertles of a Triangle |

\ 1. If we measure the length of all three sides of the given triangle, we find that the
sum of the lengths of any two sides of a triangle is greater than the length of the

***** thirdside. -~ A cm+7cm=11lcm>8cm  —
7¢cm+8cm=15cm >4 cm

c ‘90/,7 4 cm+8cm=12cm>7cm |

< |

|

7 cm |

the measures of three angles of atriangle is 180°.

80° 80° +40° + 60° = 180°

40° 607

|
|
|
|
|
|
2. Ifwemeasureallthree anglesof atriangle and add them, we find that the sum of
|
|
|
|
|
|

' Classification of Triangles

|
|
|
|
|
|
|
|
' Triangles are classified in two ways : |
|
|
|
|
|
|
|

| 1. according to their sides 2. according to their angles
1. Triangle according to their sides are of three types :
a. Scalene Triangle A
| A triangle whose all three sides are of 18 >
| different lengths is called a scalene triangle. >
All the angles of a scalene triangle are also B 8.cm C
| different. X |
b. IsoscelesTriangle
| A triangle whose any two sides are equal in 5 03‘3 |
length is called an isosceles triangle. Two ®
‘ anglesof anisosceles triangle are also equal. 20° 20° ‘
| Y 6cm z |
| |
|
|
|
|
\



c. Equilateral Triangle

|

| (i) A triangle whose all three sides are of equal in
lengthis called an equilateral triangle.
|
|

(ii) Allthe three angles of equilateral triangle are equal

2. Triangleaccordingtotheiranglesare also of three types:
a. Acute-angled Triangle (or Acute Triangle)

Atriangle whose all angles are acute (i.e. less
than 90°) is called an acute-angled triangle
oracute triangle.

B
X
b. Right-angled Triangle (or Right Triangle)
A triangle whose one angle is a right angle
(i.e. 90°) is called a right-angled triangle or
righttriangle.
c. Obtuse-angled Triangle (or Obtuse Triangle) Y

A triangle whose one angle is an obtuse (i.e.
more than 90°) is called an obtuse-angled
triangle or an obtuse triangle.

# Circle

Circle is a closed curve. The outer edges of a rupee coin, a motor
cycIe wheel etc., are the examples of a circle. A circle can be
drawn by putting a one rupee coin or a bangle on a plane of the
\paperand movinga pencil around their boundaries.

We can also say that circle is the set of points that are at the
‘same distance from a fixed point O. This fixed point is called
the centre of the circle.

\The set of points that lie on the circle form the circumference
of thecircle.




‘:" Jfl‘ *******************************
|

& 4  Inother words, the boundary or perimeter of a circle is called its circumference.
~¢
i  Therefore, a circle is a simple closed curve, every point of which is equidistance |

' from afixed point, called the centre of the circle. |
\ . \
-Radius |

radius. OA and OB are the two radii of given circle. There are many radii of a circle. |
. The length of all radii of a circle is equal.

' Diameter

The line segment passing through the centre of
. the circle and whose end points lie on the circle, is
' called the diameter of the circle. XY is the diameter
of the given circle. The diameter of a circle is twice
. the radius. Therefore, in any circle, length of a
' diameter = 2 x length of a radius. The centre of a

‘ circle always lies on its diameter. There are many

- diameters of a circle.
' Chord

. . . .
| A line segment whose end points lie on the circle
- is called chord. A large number of chords can be

' drawn from a point A on the circumference of the
|

|
is the diameter of the circle. Therefore, the

circle. One chord passes through the centre O. It

' diameteristhe longest chord of the circle.
| . .
- Arcand Semicircle

. Any part of a circle is called an arc of the circle.

' ACBrepresents an arc of the circle.
|
. Halfof acircleis called a semicircle.

' PRQ is a semicircle. PSQ is also a semicircle.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| .. ) . Q
‘ Semicircle is also an arc of a circle. There are two ‘
|

. semicircles of acircle.




{? Drawing a Circle of a Given Radius

Example I : Drawacircle of radius4cm.
Solution

/ i ]
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Step 3 : Keep the metal point fixed on the paper and move the pencil arm

|

‘ [ )

¢\ Exercise [P/
|

|
|
|
|
|
|
|
|
|
|
|
around it. |
|
|
|
1. Fillintheblanks. |
|

|

|

|

|

|

| a. An angle means dividing it into two equal angles the ray bisects is known as

\

B e

| b. A triangle hasone angle of 90°.

| C. Triangleis formed by joiningthree ..............ccccc........ points.

\

| d. A point where two sides of a triangle meetis knownas .......................... ofa |
| triangle. |
e. Atrianglehas............ccccocounn... verticesand ..............cccceveeen. sides.
| f. Atrianglehas.......cccccccceiinnl. elements. |
g. The sum of any two sides of atriangleisalways.......................... thanthe third
‘ side of the triangle.

|




. Pointslyingonasamelinearecalled........................... points.

k. The sum of the measures of three anglesof atriangleis.......................... :

l. A triangle whose any two sides are of equal length is known as

third angle of the triangle?

Which ofthe following cannotbe the measures of three angles of a triangle?
a. m ZA=60°, m £ZB=50°and m £C=50°

b. m ZA=60°, m £ZB=90°andm £C=30°

C. m ZA=90°, m ZB=90°andm £ZC=10°

d. m ZA=100°, m £B=50°and m £C=30°

e. mZA=120°, m £B=40°and m £LC=35°

Ifthe measure of three angles are given below then in which of the following cases
itis possible to draw a triangle.

a. 50°,70°,40° b. 80°80°60° C. 70°,80°,100°
d. 35°55°110° e. 50°, 80°, 50°

a. Thereare.........cccccoeeeeeeennn. semicircles of acircle.

b.  Anypartofacircleiscalledan......................... of the circle.

C. Thecentreofacirclealwaysliesonits........................... :

d. Thelengthofallradiiofacircleis.......................... :

e.  Thedistancearoundthecircleisknownas........................... :
f. Adiameteristhe..........ccccccceeene. chord of acircle.

g. Perimeterofacircleiscalledthe.......................... of thecircle.

|
|
|
|
\
|
|
|
|
|
|
\
\
|
|
|
|
|
Fill in the blanks.
|
|
\
|
|
|
|
|
|
|
|
|
|
\
|
|
|



e | ifi‘
Q ~ Circumference

The length of the boundary of the circle known as is its Circumference. Let we can say,
that thisis the perimeter of the circles. Circumference of the circle = td=2nr where ‘d’

- represents diameter of the circle, 7’ its radius and &t = 272 Itis also found that the
circumference of acircle is about 3 times the diameter of the circle, i.e. circumference

=3 x diameter (approx).

Example IT : Findthe diameter of the circle whose radiusis 6.25 cm.

Solution  : Wehave,

| Diameter=2xradius=2x6.25cm=12.50cm

Example III : Findthe circumference (approx.) of the circle whose diameteris 12 cm.
Solution  : Wehave,

Circumference

3 xdiameter (approx.)
3x12cm=36cm (approx.)

|

|

‘ ™ [ 3

d ¥ Exercise W
|

1.  Find the lengths of the diameters of circles whose radii are.

| a. 4.5 cm b. 3.5cm c. 2.25cm
2. Find the radius of circles whose diameters are.
| a. 26 cm b. 14cm c. 9cm
3. Find the circumferences of the circles whose diameters are.
| a. 7cm b. 9cm c. 14cm
4., Find the circumferences of the circles whose radii are.

a. 13 cm b. 6.5cm c. 9cm

«

Points to Remember "

The circle lies in its interior the centre.

Circumference = 3 x diameter (approx).

An angle measuring more than 0° but less than 90’ is called and acute angle.

An angle measuring 90° is called aright angle.

An angle measuring more than 90° but less than 180" is called an obtuse angle.
Diameteris alongest chord of the circle.

Distance around the circle is called the circumference.
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Multiple Choice Questions (MCQs)
Tick (v') the correct option:

a. — Arayhas...........endpoint. ~— — 1 —
(i) one (ii) two (iii) three (iv) four
b. Alinehas............... end point.
(i) one (ii) two (iii) three (iv) no
c. Anangleof90°iscalled................. angle.
(i) acute (ii) right (iii) obtuse (iv) noneofthese
d. Ananglewhose measureis45°iscalled................. angle.
(i) acute (i) right (iii) obtuse (iv) noneofthese
e. Trianglehas................. vertices.
(i) one (ii) two (iii) three (iv) four
f. Atriangle whose all three sidesare equaliscalled................. triangle.
(i) isosceles (ii) scalene
(iii) equilateral (iv) noneofthese

g.  Thecircumferenceofacircleisequalto................. :

(i) md (i) 2mr (iii) 3xd (iv) allofthese
Write the complementary angles of the following.
a. 45° b. 30° c. 60° d. 80°
Write the supplementary angles of the following.
a. 90° b. 120° c. 150° d. 30°
From which of the following sides you can draw the triangle?
a. 7,8,9 b. 4,6,8 c. 3,48 d. 4,6,12

From which of the following angles you can draw the triangle?

a. 60°30°90° b. 100°40°40° c. 70°80°90°d. 90° 100°110°
Draw the circles of the following radius.
a. 4cm b. 6cm c. 8cm d. 10cm



| o ¥ui,
- - T T = o N e
‘7. Find circumferences whose radii are... | é .
\ a. 1l4cm b. 7cm c. 24cm d. 12cm \ .
8. Inaright-angled triangle, one angle is 60°, what are the other two angles? |
| |
‘9. If diameter of acircleis 8 cm, what is its circumference? |
1 .
- /; ‘
|
1] How many intersecting lines can be drawn from a single point and from a |
(®] double point? |
% |
|
|

ab Objective : Todiscover one-sided shapes. b

N KN Materials Required : 3longstrips of paper of any length but of 6 cm width,
a s 34
ﬂctIVlty a pair of scissors, pencil, adhesive like fevicol and\i

cellotape !

Activities : ‘:
|
I

~

7

< Take one strip of paper and paste the ends together.
Draw a line down the middle. Cut along the line and
discover what happens.

< Now take another strip, twist it once and paste the l
ends together. Draw a line down the middle and cut. !
Discover what happens. I

% Takethethird strip. Make two twists and tape the ends. I
Draw a line down the middle and cut. What happens ? |
Would you like to try a strip with three twists ?

These one-sided shapes are known as Mobius Strips ! |

N e e o e o o e o — — — — —— — — ——— i ————————————————————————— ————————————— — ——— —




(Based on Chapters 5 to 8)

< REVISION TEST PAPER-II >

Multiple Choice Questions (MCQs)
Tick (v') the correct option:

****** 1. Thc—:requrvafen‘tfractlonoffgflr.:..:..:..:..:.: -

(a)— (b) = " ()2 3 " (d) noneofthese
2. ThefractlonshavmgthesamedenomlnatorsarecaIIed .................. :

(a) like fractions (b) unitfractions

(c) proper fractions (d) mixed fraction
3. Rays havecommon end pomtfrom ........................

(a) line " (b) vector _ (c) angle (d) none of these ~
4. Decimal showingthe same number of decimal placearecalled.........

(a) unlike decimal (b) like decimals

(c) mixed (d) noneofthese

5. 129.4x1000=.....cccccevieeeenn.

(a) 12940 7. (b) 129400 7 . (c) 12.940 " (d) Noneofthese . .

6. Verticallyoppositeanglesare........................ .

(a) supplementary (b) unequal

(c) ruler (d) noneofthese
7. Triangleisafigureformedby........................

(a) 2lines 7 (b) 3lines " (c) 4I|nes ” 'd) noneofthese
8. Scalenetrlanglehasallthe5|des ........................

(a) equal (b) unequal

(c) proportional (d) noneofthese

9. Whatis125% of 160?

(a) 50 ~ (b) 100 " (c) 200 7 (d) noneofthese 7
10. Tochange percentintodecimalwe........................ by 100.

(a) add ~ (b) multiply 7\ (c) divide 7 }(d) noneofthese ©
Match the columns

|

\
\
\
\
\
|
\
\
\
|

- \

ColumnA ColumnB
1. Thereciprocal of 7 l. i
8 100 _
2. 2231 ll. oneendpoint
3. Percent m 3
4. Arayhas IV. threevertices
5. ATrianglehas - V. — Outofhundred



(Based on Chapters 1 to 8)

|
|
|
A. Fill in the blanks.
|

fffff 1. Thefirstfive placesin thelndian and International systemsof numerati
are ......ccoceveeeennn. :

lisneitherprimenor................... :
The smallest factorofanumberis.................... )

The product of 0and a fractional numberis.................... .

U

The fractional and decimal form of one hundredth is 130 and ................. |
respectively.

The symbol for percentis.................... :
Thesumof4.5321+2.823=.................... :

Acircle of zeroradiusisknownas.................... )

A

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| A percentage is a way of expressing a numberasafractionof.................. J
| |
.~ 10. Aclosed figure bounded by threelinesegmentsiscalleda................... o
| |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

B. Tick(v')thetrueand cross (%) the false statements: ‘

1. Allthe odd numbersare prime. ®
2. VandLcannotbesubractedin Roman Numerals. @
3. Thereisnoeven primenumber. ®
4. Like fractions have same denominator. @
5. Tochangethe percentage into fraction, we divide by 100. @
6. Measurement of acompleteangleis 180°. @'
7. Diameterisalongest chord of the circle. &




.s”\;ﬁ 4 L e
AL ?‘u,*
*“f@‘ - == = = = = = = = = = = = = = = = = = = = = = = = —
A 9 C. Solve
1 Find the seventh multiple of 19.

|
' 2. Writetheshortformof50+4+ 10 + 100 + 1000 .
|
|

3 1 5

fffff 3. Findthecircumference ofthe followingradii: - -~~~ |

|
|
|
. 4. Aright angled triangle has an angle of 30°. What will be its other two
|
|

(a)8cm (b)9cm (c)11cm
|

angles? |
|

D. Solve the following. |

A factory produces 12340 chairs a day. If the factory has 328 working
days in a year then how many chairs will be produced by the factoryin a

year? |
|
The product of the HCF and LCM of the two numbers is 1280. If one

numberis 32, find the other number. |
2 \
Abhishek gives ¢ of hisincome to his wife. If his total income is < 20000,

How much does he give to his wife? |

|
In a college library there were 10000 books. Out of these books 1000

books were discarded. What percentage of books was discarded? |
|

The measures of two angles of a triangle are 70° and 80°. What is the
measure of third angle of the triangle?
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