Revision Notes on Triangles

Any polygon which has three sides and three vertices is known as Triangle.
Types of Triangles

1. There are three types of Triangles on the basis of the length of the sides.

Triangles Based on Angles
Acute Right Obtuse

N

9
Each angle is < 90° One angle is = 90° One angle is > 90° ‘ \Q
2. There are three types of Triangles on the basis of angles. . . ‘ \ N
Triangles Based on Sides
Scalene Isosceles Equilateral

Length of all sides Length of two sides Length of all sides
are different are equal are equal

Centers of the Triangle A
There are four different centers of the Triangle ,

1. Centroid of a Triangle
The point of intersection of the medians hree sides of the Triangle is the centroid of that Triangle. It will
always inside the Triangle.

The point o f the angle bisectors of the three angles of the Triangle is called the incenter of that
point from where the circle is inscribed in the Triangle.The radius is find by drawing the
the incenter to any of the side of the Triangle.
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3. Circumcenter of the Triangle
The point of intersection of the perpendicular bisectors of the three vertices of the Tgi
circumcenter of that Triangle.lt is not always inside the Triangle. It could §e out
Triangle and fall at the midpoint of the hypotenuse of the r/ight angled Jrian
% B !

gle for obtuse

4. Orthocenter h

The point of intersection of the altitudes langle is the orthocenter of that Triangle.Like circumcenter, it
also falls outside the Triangle in use Triangle and it falls at the vertex of the Triangle in case of right
angle Triangle. B

B

www.free-education.in Page 2



Congruent vs. Similar figures

Angles

Sides

Example

Explanation

Symbols

The above explanation shows that if two figures are co
that if two figures are similar then they will be

Similarity of Triangles

In the Triangles also we will use the same conditio

Congruent

Corresponding angles are same.

Corresponding sides are same.

Both the square have the same angles and
same side.

Va4

e The corresponding angles of the two o are same and
e

e The corresponding sides of thetwo T

s gre in same proportion.

> 4 \
-/'!
f‘/(o \
V4 ’ !
7\
2\ {/a)

The above two Triangles AABC and ADEF are similar as-

Similar
Corresponding angles are same.

Corresponding sides are
proportional.

Both the squares have same
angles but not the same
sides.

NI

WMey will be similar also but it is not necessary
also’

two Triangles will be similar if-
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fA=rsD,2B=2+E 2C = 2F

AE BC AC

DE EF DF
If the corresponding angles of the two Triangles are same then they are called equiangular Triangles.
Basic Proportionality Theorem (Thales Theorem)

According to Thales theorem, if in a given Triangle a line is drawn parallel to any of the sides of the Triangle so that
the other two sides intersect at some distinct point then it divides the two sides in the samge ra i

K \
Qs
F Q ‘ \< )
M N
In AKMN, if PQ|| MN and intersects KM at P and KN at Q, then,
KP KO

EE w2a)
G KM KN (1) PM QN

Ykp T KQ \

Converse of Basic Proportionality Theorem
It is the opposite of basic proportionality theore
two sides of the Triangle in the same fa

ys that if in a given Triangle a straight line divides the
en that straight line is parallel to the third side of the Triangle.

EP KO
In AKMN, if — = — then,
PM QN
PQ|[MN
Criteria for the similarity of Tri Ies‘

riteria to¥find the similarity of two Triangles.
1. AAA(angle-Angle- rit&ia of similarity
If in two given Thia corresponding angles are equal then their corresponding sides will also be in

proportien,

607

Bof 407 \E_!:lﬂ 40°
B C a R
fi)
This shows that all the corresponding angles in the AABC and APQR are same so their corresponding sides are in
proportion, that why the two Triangles similar.

Hence, AABC ~ APQR
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Remark: If the two corresponding angles of the two Triangles are equal then according to the sum of angles of
Triangle, the third angle will also be equal. So two Triangles will be similar if their two angles are equal with the
two angles of another Triangle.This is known as AA (Angle-Angle) criteria.

2. SSS(Side-Side-Side) criteria of similarity

If in the two Triangles, all the sides of one Triangle are in same ratio with the corresponding sides of the other
Triangle, then their corresponding angles will be equal. Hence the two Triangles are similar.

A

B 10 C E 5 F

In AABC and ADEF
AB BC AC ® Q

DE EF DF

So,2A = 2D, 2B = £E, 2C = £F
Hence, AABC ~ ADEF
Remark: The above two criterions shows that if any of the two critefi
need not check for both the conditions to satisfy tq fi i
equal then all the sides will be in proportion itself a
3. SAS(Side-Angle-Side)criteria of similarity
If in the two Triangles, two sides are in the same ratio

en the other implies itself. So we
the two Triangles. If all the angles are

o sides of the other Triangle and the angle
similar.

A
K
9cm
6cm
L M
B ) c 4cm
pCcm

In AABC and AKIM g
AB  BC
KL LM )

and #B = 2L
HenceNMABC ~ AKLM

Areas of similar Triangles
If the two similar Triangles are given then the square of the ratio of their corresponding sides will be equal to the

ratio of their area.
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If AABC ~ APQR, then

arjpec) | oany’ ey’ picy” N
ar (PQR) ~ \PQ/ ~\QR/ ~\PR

Pythagoras Theorem (Baudhayan Theorem)
Pythagoras theorem says that in a right angle Triangle, the square of the hy

right angle is equal to the sum of the square of the other two sides ofgthe
[

[ §

b

side opposite to the

az + b2 =2

If one angle is 90°, then a’ = -

Example
In the given right angle‘iangle, the hypotenuse.
A

Sem

B 12 cm

Solution
AB and BC are the two sides of the right angle Triangle.
BC=12cmand AB=5cm
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From Pythagoras Theorem, we have:
CA’= AB’ + BC”
= (5)"+(12)*

=25+144

So, AC* =169

AC=13cm

Converse of Pythagoras Theorem

In a Triangle, if the sum of the square of the two sides is equal to the square of the third side then theggixen
Triangle is a right angle Triangle. ®

If a® + b’ = ¢” then one angle is 90°.

Similarity of two Triangles made in right angle Triangle

In a right angle Triangle, if we draw a perpendicular from the right angle to the hypotenu e Tr'&n e, then
both the new Triangles will be similar to the whole Triangle.

®

’ i Q):

In the above right angle Triangle CP is the vertex on the enlise,

AACP ~ AACB

APCB ~ AACB

APCB ~ AACP

The laws of sines and cosines in a Triangle

The laws of sines and cosines are used to gnknown side or angle of an oblique Triangle. Oligue Triangle is a
Triangle which is not a right angle Tri

¥ig

1. The law of si

This shows t jon between the angle and the sides of the Triangle.
It is us
i)T ngles a ne side is given (AAS or ASA)
iifglw nd a non-included angle (SSA)
sinA sinB sinC
a b C

The law of sines shows that the sides of a Triangle are proportional to the sines of the opposite angles.
2. The law of cosine
It is used when
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i) Two sides and an included angle is given(SAS)
ii) Three sides are given (SSS)

131, .1 A
a =b"+c” —2bccos A cosd=

b =a +c¢” —2accos B cos B =

o a +b'—c ®
c*=a*+b° —2abcosC caﬁﬂ‘:T Q
When can we use such laws? \
Find side e. 180° —81°—38° = 61° SQ

sinD _ sinE

d e

sin61° _ sin38°

23 e

sip&T° sin61°

F d =23 E s 23sin38°
sin61°

. 23(0.6157)

T 0.8746

ce=16.2

NY
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