Geometry Chapter—1 (BSE Odisha):
SIMILARITY OF TRIANGLES
RUIAE 2191 : CRER DG
(As prescribed by Board of Secondary Education Odisha)

CLASS X - GEOMETRY
CHAPTER-1 : SIMILARITY OF TRIANGLES
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Similar Triangles — Example 3A

Prove these are Similar Triangles and then find the value of “n”

Q

15

We know the third angle is 40°
so AABC ~ APQR by AAA. P

PQ _ 15 _ 3 [ThisScale Factor of S.F. = 3tells us that
AB 5 APQR is three times bigger than AABC.

Using the Scale Factor of 3:

n= 3x10=30v
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1. INTRODUCTION

Introduction | QG2
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Two triangles are said to be similar if:
o Their corresponding angles are equal

o Their corresponding sides are in the same ratio
Similar triangles have the same shape but may differ in size.
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2. CRITERIA FOR SIMILARITY
Conditions of Similarity | 496ICIQ FA¢
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n
47° 29°
8 cm
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AB/DE=BC/EF=AC/DF
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(A) AA Similarity Theorem

Angle-Angle Similarity | 6@161-6@16] 4451
Statement (English)

If two angles of one triangle are equal to two angles of another triangle, then the
triangles are similar.
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Example
If £zA=2D and 2B = 2E
= AABC ~ ADEF

(B) SAS Similarity Theorem
Side—Angle-Side Similarity | 915-6S161-Ql€]

Statement

If two sides of one triangle are proportional to two sides of another triangle and the
included angle is equal, then the triangles are similar.
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(C) SSS Similarity Theorem
Side—Side—Side Similarity | Q1§-Q1€]-alg
Statement

If corresponding sides of two triangles are proportional, then the triangles are similar.
agal
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3. BASIC PROPORTIONALITY THEOREM (BPT)
Thales Theorem | 62Mg A€
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Parallel/Proportionality Conjecture

If a line parallel to one side of a triangle passes

through the other two sides, then it divides the
other two sides proportionally. (This ratio is not
the scale factor between the triangles)

Conversely, if a line cuts two sides of a triangle
proportionally, then it is parallel to the third

Assume line is parallel to base

side. of triangle
o/ e TiLe
" / N b d

Statement (English)

If a line is drawn parallel to one side of a triangle, it divides the other two sides in the
same ratio.

aeal

G CRER 6915 g A€ AFNSR 6 QY @R AIEg [16%, 6869 647168 AR
AQUIB6R S0 g2 |

Result
ADDB=AEEC\frac{AD} {DB} = \frac{AE} {EC} DBAD=ECAE



4. AREAS OF SIMILAR TRIANGLES
Area Relation | 63G¢PR 461Q
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The Learning App

These two Triangles are
SIMILAR, because their three
Sides are all Proportional.

10cm 16cm

(Eg. When we calculate for
the matching sides, they all
give the same Scale Factor.

12cm

DE = 5 = 2 |TheRatios of the matching sides
are all the same value. (S.F.=2)
BC _ 16 All Sides are Proportional to each other.

EF - 8 =2 Triangles are Similar by PPP Rule.
3 |

AC _ 12 _ 5 |AABC~ADEF (~means similar to)
DF 6

Formula
Area of AlArea of A2=(SidelSide2)2\frac{\text{Area of } \triangle 1} {\text{Area of




} \triangle 2} =

\left(\frac {\text{Side} 1} {\text{Side} 2}\right)"2Area of A2Area of A1=(Side2
Sidel)2
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Solved Example | eI

Question

Ratio of sides=3:5

Find area ratio.

Solution

(3:5)2=9:25(3:5)"2 = 9:25(3:5)2=9:25
Answer | Q@ 9 : 25

5. RIGHT TRIANGLE & SIMILARITY

Special Case | AF16Q16] Q&R
C C C
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In a right triangle, the perpendicular drawn from the right angle to the hypotenuse
divides the triangle into two smaller triangles which are similar to the original triangle.
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MOST REPEATED QUESTION (COMPULSORY -5 MARKS)

Basic Proportionality Theorem (BPT)

camg daIg
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TRIANGLE PROPORTIONALITY THEOREM

BD BE
DA EC

Triangle  Proportionality
Theorem states that If 3
line parallel to one side of
a triangle Intersects the
other two sides in different
points, then it divides the
side sides into proportional
corresponding segments.

C



STATEMENT (English)

If a line is drawn parallel to one side of a triangle to intersect the other two sides,
then it divides those sides in the same ratio.
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PREVIOUS-YEAR BOARD QUESTION (S MARKS)

Question (English)
In AABC, a line DE is drawn parallel to BC intersecting AB and AC in D and E re-
spectively.

Prove that

ADDB=AEEC\frac{AD} {DB}=\frac{AE} {EC} DBAD=ECAE
aq (B&

AABC 6Q DE, BC 9 ¢l
D BE @5 AB 6 AC Q969 298¢ |
deligl a—

ADDB=AEEC\frac{AD} {DB}=\frac{AE} {EC}DBAD=ECAE
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PROOF / d€ll6l (BOARD-PERFECT)

Construction / G¢ll6l
DE || BC,D € AB, E € AC
Proof (English)

Since DE || BC,
£ADE = £ABC (Corresponding angles)
£AED = £ACB (Corresponding angles)

Therefore,
AADE ~ AABC (By AA similarity)

=ADAB=AEAC\Rightarrow \frac{AD} {AB}=\frac{AE} {AC}=ABAD=ACAE
=ADDB=AEEC\Rightarrow \frac{AD} {DB}=\frac{AE} {EC}=>DBAD=ECAE

Hence proved.
gdellél (3e2)

DE || BC 2SI,
£ADE = £ABC (€82 6141
£AED = £ACB (€83 6141

962G,
AADE ~ AABC (AA 994131

=ADAB=AEAC\Rightarrow \frac{AD} {AB}=\frac{AE} {AC}=ABAD=ACAE
=ADDB=AEEC\Rightarrow \frac{AD} {DB}=\frac{AE} {EC}=>DBAD=ECAE

ggl gelsie |

MARKING SCHEME (5 MARKS)

Step Marks
Diagram |
Angle relation 1

Similarity statement 1
Ratio derivation 1
Conclusion 1

PREVIOUS-YEAR NUMERICAL (BPT APPLICATION - 5 MARKYS)



Question (English)

In AABC, DE || BC.
AD=3cm,DB=5cmand AE=xcm, EC=10 cm.
Find x.

del (6@

AABC 69 DE || BCI
AD=369.8., DB=569.8., AE=x69.8. EC=1069.9.
x QY e aaul

Solution / AellRJIG

By BPT,

ADDB=AEEC\frac{AD} {DB}=\frac{AE} {EC} DBAD=ECAE

35=x10\frac{3} {S}=\frac{x} {10} 53=10x x=3x105=6x=\frac{3x10} {5}=6x=53x10
=6

Answer / Q@ x =6 cm
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