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FASCINATING FACTS ABOUT TRIANGLES

Did You Know?

iit Ancient Wisdom: The Greek mathematician Thales (640-546 BCE) was
the first to prove that similar triangles have proportional sides. He used this
knowledge to calculate the height of the Great Pyramid of Egypt by measuring
its shadow!

~-, Pythagoras (570-495 BCE): Although the Pythagorean theorem was
known to Babylonians 1000 years earlier, Pythagoras was the first to provide a
mathematical proof. This theorem is one of the most important in all of
mathematics!

IN Indian Contribution: Indian mathematician Baudhayana (800 BCE) stated
the Pythagorean theorem in his Sulba Sutras, centuries before Pythagoras! He
wrote: "The diagonal of a rectangle produces by itself both the areas which the
two sides produce separately.”

4 Real-Life Applications: Similar triangles are used in:

& Measuring heights of mountains and buildings

<) Calculating distances to stars and planets

ges Camera zoom and lens design

E® Map making and surveying

% Art and perspective drawing

7+ Architecture and construction

@ Triangle Inequality: The sum of any two sides of a triangle must always
be greater than the third side. This simple rule ensures a triangle can actually
exist!



a Strongest Shape: Triangles are the strongest geometric shape! That's
why bridges, towers, and construction cranes use triangular structures. Unlike

squares or rectangles, triangles cannot be deformed without changing the
length of their sides.

[~
—_—

= CHAPTER OVERVIEW

Chapter Triangles (Chapter 6)
Weightage

9 marks (As per CBSE marking scheme 2025-26)
Difficulty Level

Medium to High

Expected Questions

2-3 questions (2M, 3M, or 5M)

Time Required 15-20 minutes in exam

Topics Covered:

1. Similar Figures
2. Similarity of Triangles (Definition)

3. Basic Proportionality Theorem (Thales Theorem)
4. Converse of Basic Proportionality Theorem
5. Criteria for Similarity of Triangles
o AAA (Angle-Angle-Angle) Similarity
o AA (Angle-Angle) Similarity

o SSS (Side-Side-Side) Similarity

o SAS (Side-Angle-Side) Similarity



6. Areas of Similar Triangles
7. Pythagoras Theorem

8. Converse of Pythagoras Theorem



@ SECTION 1: SIMILAR FIGURES

E Definition: SIMILAR FIGURES E
E Two figures are called SIMILAR if they have: E
E 1. SAME SHAPE (but not necessarily same size) E
E 2. Corresponding angles are EQUAL E
E 3. Corresponding sides are PROPORTIONAL E

Similar vs Congruent Figures

SIMILAR (=) CONGRUENT (=)

VvV V.V

Same shape, different size Same shape AND same size




Key Points About Similar Figures

v Important Facts:

o V All congruent figures are similar (but not vice versa)

o V All circles are similar (same shape, different radii)

o V All squares are similar (angles equal, sides proportional)
o V All equilateral triangles are similar (all angles 60°)

e  Two polygons are similar if:

o (i) Corresponding angles are equal
o (ii) Corresponding sides are in the same ratio
e v Symbol for similarity: ~ (tilde)

o vV Example: AABC ~ ADEF means "Triangle ABC is similar to Triangle
DEF"



Example 1: Are all rectangles similar? Why or why not?

Solution:

NO, all rectangles are NOT similar.

Reason:

- All rectangles have four 90° angles (corresponding
angles equal) Vv

- But their corresponding sides may NOT be

proportional X

Example:
Rectangle 1: Length = 4 cm, Breadth = 2 cm
Rectangle 2: Length = 6 cm, Breadth = 2 cm

Ratio of lengths = 4/6 = 2/3
Ratio of breadths = 2/2 = 1/1

Since 2/3 # 1/1, sides are NOT proportional

Therefore, these rectangles are NOT similar.

Answer: All rectangles are NOT similar because their
sides

may not be proportional, even though angles are equal.



Example 2: Which of the following are always similar?

a) Two equilateral triangles
b) Two isosceles triangles
) Two right triangles

©
d) Two circles
Solution:

(a) YES - All equilateral triangles are similar
- All angles are 60°

- Sides are always proportional

(b) NO - Not all isosceles triangles are similar
- Angles can be different
- Example: One with 80°-50°-50°, another with
100°-40°-40°

(c) NO - Not all right triangles are similar
- They all have 90° but other angles can differ
- Example: 30°-60°-90° and 45°-45°-90° are
different

(d) YES - All circles are similar
- Same shape, Jjust different radii

- Ratio of circumferences = Ratio of radii

Answer: (a) and (d) are always similar



@ SECTION 2: BASIC PROPORTIONALITY
THEOREM (BPT)

@ THEOREM 6.1: BASIC PROPORTIONALITY THEOREM
(Thales Theorem)

Statement:

If a line is drawn parallel to one side of a triangle to intersect the other two
sides in distinct points, then the other two sides are divided in the same ratio.

Basic Proportionality Theorem

If DE aBC, then: AD/DB = AE/EC
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FORMULA (BPT):
If DE aBC, then:
AD/DB = AE/EC
Or equivalently:
AD/AB = AE/AC
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Example 3: In - ABC, DE aBC. IfAD =2 cm, BD =3 cm, and BC = 7.5 cm,
find DE.

FP




Solution:

Given:
- AD = 2 cm
- BD = 3 cm

- BC = 7.5 cm
- DE @&eBC

Find: DE = ?

Step 1: Since DE @&BC, -ADE ~ -ABC (AA similarity)
Step 2: When triangles are similar, corresponding
sides are proportional

AD/AB = DE/BC

Step 3: Find AB
AB = AD + DB =2 + 3 = 5 cm

Step 4: Apply proportionality
AD/AB = DE/BC
2/5 = DE/7.5

DE = (2 x 7.5)/5
DE = 15/5
DE = 3 cm

Answer: DE = 3 cm

Alternative Method using BPT directly:
Since DE &BC, by BPT:
AD/DB = AE/EC (sides are divided in same ratio)

Also, -ADE ~ -ABC, so:
AD/AB = DE/BC



2/5 = DE/7.5
DE = 3 cm V

Example 4: In - ABC, DE aBC. IfAD =4 cm, AB =9 cm, and AC = 13.5 cm,
find AE.

Solution:
Given:

- AD = 4 cm
- AB = 9 cm

- AC = 13.5 cm
- DE @&BC

Step 1: By BPT, since DE @&BC:
AD/AB = AE/AC

Step 2: Substitute values
4/9 = AE/13.5

Step 3: Solve for AE

AE = (4 x 13.5)/9
AE = 54/9
AE = 6 cm

Answer: AE = 6 cm

Verification:
DB = AB - AD = 9 - 4 =5 cm
EC = AC - AE = 13.5 - 6 = 7.5 cm
Check: AD/DB = 4/5 = 0.8
AE/EC = 6/7.5 = 0.8 V



@ THEOREM 6.2: CONVERSE OF BASIC
PROPORTIONALITY THEOREM

Statement:

If a line divides any two sides of a triangle in the same ratio, then the line is
parallel to the third side.

CONVERSE BPT FORMULA:

If AD/DB = AE/EC, then DE aBBC

LR B B B B 0 B § 8 § B F B 8 B 8 4



Example 5: In - ABC, D and E are points on AB and AC such that AD = 3 cm,
DB=45cm,AE=4cm,and EC =6 cm. Is DE aBC?

Solution:

Given:
- AD = cm

- AF =

3

- DB = 4.5 cm
4 cm
6

- EC =

cm

Step 1: Calculate AD/DB
AD/DB = 3/4.5 = 30/45 = 2/3

Step 2: Calculate AE/EC
AE/EC = 4/6 = 2/3

Step 3: Compare ratios
AD/DB = 2/3
AE/EC = 2/3

Since AD/DB = AE/EC

By Converse of BPT:
YES, DE &BC

Answer: Yes, DE is parallel to BC



a COMMON MISTAKES IN BPT:

Mistake 1: Wrong ratio formation

* Wrong: AD/AE = DB/EC
e Correct: AD/DB = AE/EC (parts on same triangle)

Mistake 2: Not checking parallel condition

e BPT works ONLY when DE aBC

o Always check or verify parallel lines
Mistake 3: Using wrong segments

o AD/AB # AD/DB (these are different!)
o AD/AB = AE/AC (both from vertex)
o AD/DB = AE/EC (segments only)

Mistake 4: Forgetting to simplify ratios

» Always simplify before comparing

o Example: 4/6 = 2/3, not leaving as 4/6



@ SECTION 3: CRITERIA FOR SIMILARITY OF
TRIANGLES

DEFINITION: SIMILAR TRIANGLES
Two triangles are similar if:
1. Their corresponding angles are EQUAL

2. Their corresponding sides are PROPORTIONAL

O N NN NN NN NN BN NN BN N BN NN BN BN BN BN BN BN BN AN B A

Four Criteria for Triangle Similarity

m

AAA
All three corresponding

(Angle-Angle- When all angles are known
angles are equal

Angle)
AA Two corresponding angles Most commonly used! (3rd
(Angle-Angle) are equal angle automatically equal)
SSS :

. . All three sides are . )
(Side-Side- _ When all sides are given

) proportional
Side)
SAS : : . :

. Two sides proportional + When two sides and included
(Side-Angle- .

included angle equal angle known

Side)



CRITERION 1: AAA (Angle-Angle-Angle) Similarity

@ THEOREM 6.3: AAA SIMILARITY CRITERION

Statement: If in two triangles, corresponding angles are equal, then their
corresponding sides are in the same ratio (proportional) and hence the two
triangles are similar.

AAA Similarity

A Cc

AA = AN AR = AF A = AF

If aA= aD, aB = aE, aC = &F, then - ABC ~ - DEF



CRITERION 2: AA (Angle-Angle) Similarity

i MOST IMPORTANT CRITERION!

AA Similarity is the MOST COMMONLY USED criterion in exams!

If two angles of one triangle are equal to two angles of another triangle, then
the triangles are similar.

Why? Because if two angles are equal, the third angle is automatically equal
(angle sum property: 180°)



Example 6: In the figure, 8A = @D and aB = &E. Prove that - ABC ~ - DEF.

Solution:
Given:

- & = &
- &8 = &

To Prove: -ABC ~ -DEF
Proof:

In -ABC and -DEF:

s

an = a (Given)
aB

7

= adE (Given)

By angle sum property of triangle:

a + a8 + ac = 180° (in -ABC)

& + & + &F = 180° (in -DEF)

Since & = a and aB = &:

aC = & (Third angles must be equal)

s 7 s 7 s

Therefore, & = &, & = a&, a = &

By AAA similarity criterion:

-ABC ~ -DEF (Proved)

Note: This is called AA Similarity Criterion

because proving 2 angles equal is sufficient!



CRITERION 3: SSS (Side-Side-Side) Similarity

@ THEOREM 6.4: SSS SIMILARITY CRITERION

Statement: If in two triangles, sides of one triangle are proportional to the
sides of the other triangle, then their corresponding angles are equal and
hence the two triangles are similar.

------------------------------------------------------------------

SSS SIMILARITY:

If AB/DE = BC/EF = CA/FD, then - ABC ~ - DEF

PLLE L L LD LT LTS



Example 7: In - ABC and - PQR, AB = 3.8 cm, BC =6 cm, CA = 3¥3 cm, PQ
= 7.6 cm, QR = 12 cm, RP = 6vY3 cm. Prove that - ABC ~ - PQR and find &C.



Solution:

Given:

-ABC: AB 3.8 cm, BC 6 cm, CA = 3VY3 cm
-PQR: PO = 7.6 cm, QR = 12 cm, RP = 6V3 cm

Step 1: Check if sides are proportional

AB/PQ = 3.8/7.6 = 38/76 = 1/2
BC/QR = 6/12 = 1/2
CA/RP = (3V3)/(6N3) = 3/6 = 1/2

AB/PQ = BC/QR = CA/RP = 1/2

Step 2: Apply SSS Similarity

Since all three sides are proportional,
By SSS similarity criterion:

-ABC ~ -PQR (Proved)

Step 3: Find &C

When triangles are similar, corresponding angles are
equal.

From the correspondence: -ABC ~ -PQR

AP, BoQ, CoR

7

Therefore, & = &R

But we need to find @R first.
Since triangles are similar and all sides are given,

we can use cosine rule or other methods.

However, if the question provides more info (like &R),

then aC = &R directly.



Answer: -ABC ~ -PQR is proved.
If 4R is given as say 40°, then &aC = 40°

CRITERION 4: SAS (Side-Angle-Side) Similarity

@ THEOREM 6.5: SAS SIMILARITY CRITERION

Statement: If one angle of a triangle is equal to one angle of another triangle
and the sides including these angles are proportional, then the two triangles
are similar.

PLEL L L L L L L DL DL TS

SAS SIMILARITY:
If AB/DE = AC/DF AND 5A = &D,

then - ABC ~ - DEF
(The equal angle must be BETWEEN the proportional sides)

-------------'



Example 8: In - ABC and - DEF,AB=4cm,AC=6cm, aA=50°, DE =6 cm,
DF =9 cm, aD = 50°. Are the triangles similar?

Solution:

Given:

-ABC: AB = 4 cm, AC = 6 cm, & = 50°
-DEF: DE = 6 cm, DF = 9 cm, @& = 50°

Step 1: Check if angles are equal
a = a = 50° vV

Step 2: Check if sides including these angles are

proportional
AB/DE = 4/6 = 2/3
AC/DF = 6/9 = 2/3

AB/DE = AC/DF = 2/3 V

Step 3: Apply SAS Similarity

Since:

- & = a (equal angles)

- AB/DE = AC/DF (proportional sides including the

equal angles)

By SAS similarity criterion:

-ABC ~ -DEF

Answer: Yes, triangles are similar by SAS criterion



a COMMON MISTAKES IN SIMILARITY CRITERIA:

Mistake 1: Using wrong correspondence

e If -ABC ~ - DEF, then A-D, BoE, CoF
e Wrong: - ABC ~ - DFE (order matters!)

Mistake 2: SAS confusion

e The angle MUST be between the two proportional sides

o AB/DE = BC/EF with 8A = @D is WRONG ( éA not between AB and BC on
BC side)

Mistake 3: Forgetting to check all three ratios in SSS

¢ All three ratios must be equal

o Don't stop after checking just two
Mistake 4: Not simplifying ratios

e 4/6 and 6/9 both equal 2/3

» Always simplify before comparing



@ SECTION 4: AREAS OF SIMILAR TRIANGLES

@ THEOREM 6.6: AREAS OF SIMILAR TRIANGLES

Statement:

The ratio of the areas of two similar triangles is equal to the square of the ratio
of their corresponding sides.

AREA THEOREM FOR SIMILAR TRIANGLES:

If - ABC ~ - DEF, then:

ar( - ABC)/ar( - DEF) = (AB/DE)? = (BC/EF)? =
(CA/FD)?

Area ratio = (Side ratio)?

------------------------------------------------------------------

-



Example 9: - ABC ~ - DEF. IfAB =4 cm, DE = 6 cm, and ar(- ABC) = 32 cm?,
find ar( - DEF).



Solution:

Given:

- -ABC ~ -DEF

- AB = 4 cm
- DE = 6 cm
- ar(-ABC) = 32 cm?
Find: ar(-DEF) = ?

Step 1: Use area theorem for similar triangles

ar (-ABC) /ar (-DEF) = (AB/DE) 2

Step 2: Substitute values

32/ar (-DEF) = (4/6)?2
32/ar (-DEF) = 16/36
32/ar (-DEF) = 4/9

Step 3: Cross multiply

32 x 9 = 4 x ar (-DEF)
288 = 4 x ar (-DEF)

ar (-DEF) = 288/4

ar (-DEF) = 72 cm?

Answer: Area of -DEF = 72 cm?

Verification:
Ratio of sides = 4:6 = 2:3
Ratio of areas = 32:72 = 4:9 = 22:32 (/



Example 10: Areas of two similar triangles are in the ratio 25:36. If the altitude
of the smaller triangle is 10 cm, find the altitude of the larger triangle.



Solution:

Given:

- Two similar triangles

- ar(-1)/ar(-2) = 25/36

- Altitude of smaller triangle = 10 cm
Find: Altitude of larger triangle = ?

Step 1: Use area theorem

For similar triangles:

ar(-1)/ar(-2) = (corresponding sides) ?
25/36 = (side*/side 2 ?

Step 2: Find ratio of sides
sidee/sideZ= V(25/36) = 5/6

Step 3: Altitudes are also in same ratio as sides
altitude s/altitudeZ= 5/6
10/altitudeZ= 5/6

Step 4: Solve for altitudeZ
altitudeZ= (10 x 6)/5

altitudeZ= 60/5

altitudeZ= 12 cm

Answer: Altitude of larger triangle = 12 cm

Key Point: In similar triangles, ALL corresponding

linear measurements (sides, altitudes, medians,



perimeters)

are in the same ratio!

i IMPORTANT FACTS ABOUT SIMILAR TRIANGLES:

v Ratio of areas = (Ratio of sides)?

v Ratio of perimeters = Ratio of sides

Vv Ratio of altitudes = Ratio of sides

Vv Ratio of medians = Ratio of sides

v Ratio of angle bisectors = Ratio of sides

v If sides are in ratio m:n, areas are in ratio m%n2

Vv If areas are in ratio p:q, sides are in ratio Vp:\q



@ SECTION 5: PYTHAGORAS THEOREM

@ THEOREM 6.7: PYTHAGORAS THEOREM

Statement:

In a right-angled triangle, the square of the hypotenuse is equal to the sum of
the squares of the other two sides.

Pythagoras Theorem

¢ (hypotenuse)
a (pgrpendicular)

-

®
A b (base) C

c’=a’+Db?



|||||||||||||||||||||||||||||||||||||||

OR
c’*=a*+ b?

PYTHAGORAS THEOREM FORMULA:
AC? = AB? + BC?

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII



Example 11: In a right triangle, perpendicular = 8 cm and base = 15 cm. Find
the hypotenuse.

Solution:

Given:

- Perpendicular (a) = 8 cm
- Base (b) = 15 cm

- Right-angled triangle
Find: Hypotenuse (c) = ?

Step 1: Apply Pythagoras theorem

c? = a? + b?

Step 2: Substitute values
c? = 82 + 152

c? = 64 + 225

c? = 289

Step 3: Take square root
c = V289
c =17 cm

Answer: Hypotenuse = 17 cm

Note: (8, 15, 17) is a Pythagorean triplet!



i PYTHAGOREAN TRIPLETS (Must Remember!):

These are sets of three numbers that satisfy Pythagoras theorem:

e (3, 4, 5) - Most common!

(5,12, 13)

(8, 15, 17)

(7, 24, 25)

(20, 21, 29)

(9, 40, 41)

Multiples also work: (6, 8, 10), (9, 12, 15), (15, 20, 25)

Tip: Recognizing these saves calculation time in exams!

@ THEOREM 6.8: CONVERSE OF PYTHAGORAS
THEOREM

Statement:

In a triangle, if square of one side is equal to the sum of squares of the other
two sides, then the angle opposite to the first side is a right angle.

CONVERSE OF PYTHAGORAS THEOREM:

If AC%2 = AB? + BC?, then aB = 90°

(Used to CHECK if a triangle is right-angled)

N RN N N N RN RN AN AN AN AN AN A

------------------------------------------------------------------



Example 12: A triangle has sides 6 cm, 8 cm, and 10 cm. Is it a right-angled
triangle? If yes, which angle is 90°?

Solution:

Given sides: 6 cm, 8 cm, 10 cm

Step 1: Identify the longest side (potential
hypotenuse)

Longest side = 10 cm

Step 2: Check if Pythagoras theorem holds
(Longest side)? =? (Side 1)2 + (Side 2)°2

102 =? 62 + 82
100 =? 36 + 64
100 = 100 v

Step 3: Conclusion

Since 102 = 62 + 82

By Converse of Pythagoras Theorem:

YES, it is a right-angled triangle

The right angle (90°) is opposite to the longest side
(10 cm)

So, 1f sides are AB = 6 cm, BC = 8 cm, AC = 10 cm,
then 4B = 90°

Answer: Yes, right-angled triangle.
The angle opposite to 10 cm side is 90°



Example 13: Check if a triangle with sides 7 cm, 24 cm, and 25 cm is right-
angled.

Solution:

Sides: 7 cm, 24 cm, 25 cm
Longest side = 25 cm
Check: 252 =2 72 + 24°2
625 =? 49 + 576

625 = 625 V

Answer: Yes, it is a right-angled triangle.

(7, 24, 25) is a Pythagorean triplet!

Note: This is one of the standard triplets to

remember!
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SOLVED EXAMPLES (BOARD PATTERN)

Example 14: Proving Triangles Similar (AA Criterion)

Question: In the given figure, 8A = &CED. Prove that - CAB ~ - CED. Also
find the value of x.




Solution:

Given:

- 8 = &CED

- CA = 10, EB = 3
- E is on AB

To Prove: -CAB ~ -CED
To Find: x (length of CE)

Proof:

In -CAB and -CED:

Step 1: Check first angle
an = &CED (Given)

Step 2: Check second angle

7

AACB = ADCE (Common angle)

Step 3: Apply AA similarity
Since two angles are equal,
By AA similarity criterion:

-CAB ~ -CED (Proved)

Step 4: Find x using proportionality

When triangles are similar, corresponding sides are

proportional:

CA/CE = CB/CD = AB/ED

Taking CA/CE = CB/CD:

Let CE = x and assume CB = 10 + 3 =
10

10/x = 13/10

13 (total), CD



x = (10 x 10)/13
x = 100/13
X = 7.69 cm (approximately)

Answer: -CAB ~ -CED is proved. x = 7.69 cm

Note: Actual dimensions depend on complete figure

measurements.



Example 15: Using BPT

Question: In - ABC, D and E are points on AB and AC respectively such that
DE aBC. If AD =6 cm, DB =9 cm, and AE = 8 cm, find AC.



Solution:

Given:

- DE @&eRC

- AD = 6 cm
- DB = 9 cm
- AE = 8 cm

Find: AC = ?

Method 1: Using BPT

Since DE @&BC,

By Basic Proportionality Theorem:

AD/DB = AE/EC

Substituting values:

6/9 = 8/EC

EC = (8 x 9)/6
EC = 72/6

EC = 12 cm
Therefore:

AC = AE + EC
AC 8 + 12
20 cm

AC

Method 2: Using Alternative BPT Form

AD/AB = AE/AC

AB = AD + DB = 6 + 9 = 15 cm

6/15 = 8/AC

AC = (8 x 15)/6
AC = 120/6
AC = 20 cm



Answer: AC = 20 cm

Verification:
AD/DB 6/9 = 2/3
AE/EC 8/12 = 2/3 V



Example 16: Area of Similar Triangles

Question: - ABC ~ -PQR. IfAB =8 cm, PQ =12 cm, and area of - ABC =96
cm?, find the area of - PQR.



Solution:

Given:

- -ABC ~ -POR

- AB = 8 cm
- PO = 12 cm
- ar(-ABC) = 96 cm?
Find: ar(-PQR) = ?

Step 1: Apply area theorem for similar triangles

ar (-ABC) /ar (-PQR) = (AB/PQ)?

Step 2: Substitute values

96/ar (-PQR) = (8/12)32
96/ar (-PQR) = 64/144
96/ar (-PQR) = 4/9

Step 3: Cross multiply

96 x 9 = 4 x ar (-PQR)
864 = 4 x ar (-PQR)

ar (- POR) 864/4

ar ( - POR) 216 cm?

Answer: Area of -PQR = 216 cm?

Verification:
Ratio of sides = 8:12 = 2:3

Ratio of areas = 96:216 = 4:9 22:32

Alternate Method:

If sides are in ratio 2:3, areas are in ratio 4:9

ar(-PQR) = ar(-ABC) x 9/4






Example 17: Pythagoras Theorem Application

Question: A ladder 10 m long reaches a window 8 m above the ground. Find
the distance of the foot of the ladder from the base of the wall.

Window

xXm
Wall Ground



Solution:

Given:

- Length of ladder (hypotenuse) = 10 m

- Height of window (perpendicular) = 8 m
Find: Distance from wall (base) = x m

Step 1: Identify the right triangle

- Hypotenuse (ladder) = 10 m
- Perpendicular (wall) = 8 m
- Base (ground distance) = x m

Step 2: Apply Pythagoras theorem

(Hypotenuse) ? = (Perpendicular)? + (Base)?

102 = 82 + x?

Step 3: Solve for x
100 = 64 + x?

x?2 = 100 - 64
x? = 36
x = V36
X = 6 m

Answer: The foot of the ladder is 6 m from the wall

Note: This forms a (6, 8, 10) Pythagorean triplet,
which is 2 x (3, 4, 5) triplet!



PREVIOUS YEARS' BOARD QUESTIONS (2020-
2024)

2 MARKS QUESTIONS

Q1. In - ABC, DE aBC where D and E are points on AB and AC respectively. If
AD/DB = 3/4 and AC = 14 cm, find AE. (2023)

Solution:

Given: AD/DB = 3/4, AC = 14 cm, DE &BC

By BPT: AD/DB = AE/EC
3/4 = AE/EC

Let AE = 3x and EC = 4x

Then AC = AE + EC

14 = 3x + 4x

14 = Tx

X = 2

Therefore: AE = 3x = 3(2) = 6 cm

Answer: AE = 6 cm



Q2. In -ABC, aA=90°. IfAB =12 cm and AC =5 cm, find BC. (2022)

Solution:

Given: & = 90°, AB = 12 cm, AC = 5 cm

By Pythagoras theorem:

BC2? = AB? + AC?
BC2? = 122 + 52
BC? = 144 + 25
BC? = 169

BC = 13 cm

Answer: BC = 13 cm
(This is the standard 5-12-13 Pythagorean triplet!)



Q3. -ABC ~ -DEF. IfAB =4 cm, DE = 6 cm, and area of - ABC =20 cm?,
find area of - DEF. (2024)

Solution:

Given: -ABC ~ -DEF, AB = 4 cm, DE = 6 cm, ar(-ABC) =
20 cm?

ar(-ABC)/ar (-DEF) = (AB/DE) ?

20/ar (-DEF) = (4/6)?2

20/ar (-DEF) = 16/36

20/ar (-DEF) = 4/9

ar(-DEF) = (20 x 9)/4 = 45 cm?

Answer: Area of -DEF = 45 cm?



3 MARKS QUESTIONS

Q4. Prove that the ratio of the areas of two similar triangles is equal to the
square of the ratio of their corresponding sides. (2023)



Solution:

Let -ABC ~ -POR
To Prove: ar(-ABC)/ar(-PQR) = (AB/PQ)?
Proof:

Since -ABC ~ -PQR, we have:

7z 7 7 7

an = aP, aB = &, a = &R

And: AB/PQ = BC/QR = CA/RP = k (say)

Area of -ABC = (1/2) x base x height

= (1/2) x BC x he (where he is altitude
from A)
Area of -PQR = (1/2) x QR XllZ(where'ths altitude
from P)

Now, triangles formed by altitudes are also similar

(as original triangles are similar)

Therefore: he/hZ= AB/PQ = k

Thus:
ar (-ABC) /ar (-PQR) = [(1/2) x BC x hel/[(1/2) x QR x
hZ

= (BC/QR) x (he/hd

= k x k

= k2

= (AB/PQ) 2

Hence Proved.



Q5. State and prove Basic Proportionality Theorem. (2024)



Statement:

If a line is drawn parallel to one side of a triangle
to

intersect the other two sides in distinct points, then
the

other two sides are divided in the same ratio.

Given: -ABC where DE @&BC, D on AB, E on AC

To Prove: AD/DB = AE/EC

Construction: Join BE and CD. Draw DM € AC and EN C AB

Proof:

Area of -ADE (1/2) x AD x EN
(1/2) x DB x EN
(1/2) x AE x DM

(1/2) x EC x DM

Area of -BDE
Area of -ADE

Area of -DEC

Therefore:
ar (-ADE) /ar (-BDE) = [(1/2) x AD x EN]/[(1/2) x DB x
EN]

= AD/DB ... (1)
ar (-ADE) /ar (-DEC) = [(1/2) x AE x DM]/[(1/2) x EC x
DM]

= AE/EC ... (2)

Now, -BDE and -DEC are on the same base DE and between

same parallels DE and BC

Therefore: ar(-BDE) = ar(-DEC) ... (3)

From (1), (2), and (3):
AD/DB = AE/EC






5 MARKS QUESTIONS

Q6. Prove that in a right triangle, the square of the hypotenuse is equal to the
sum of the squares of the other two sides. (2023)



Statement (Pythagoras Theorem) :

In a right-angled triangle, the square of the
hypotenuse

is equal to the sum of the squares of the other two

sides.

Given: -ABC with & = 90°

To Prove: AC2? = AB? + BC?

Construction: Draw BD C AC

Proof:

In -ADB and -ABC:
aADB = &ABC = 90° (by construction and given)

s

aA = & (common)

By AA similarity:
-ADB ~ -ABC

Therefore: AD/AB = AB/AC
AB? = AD x AC ... (1)

Similarly, in -BDC and -ABC:
8BDC = &BC = 90°

7

ac = &C (common)

By AA similarity:
-BDC ~ -ABC

Therefore: DC/BC = BC/AC
BC? = DC x AC ... (2)

Adding (1) and (2):
AB? + BC? = AD x AC + DC x AC
AB? + BC? = AC(AD + DC)



AB? + BC? = AC x AC (since AD + DC = AC)
AB2 + BC2 = AC?

Or: AC? = AB? + BC?

Hence Proved.
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a COMMON MISTAKES TO AVOID



(CONSOLIDATED)

Top 20 Mistakes Students Make in Triangles:

1. Wrong correspondence in similarity: - ABC ~ - DEF means A<D,
B—E, CoF. Order matters!

2. Confusing similarity (~) with congruence ( ): Similar means same
shape, congruent means same shape AND size

3. Not simplifying ratios: Always simplify 4/6 to 2/3 before comparing

4. Using BPT without checking parallel lines: BPT applies ONLY when
lines are parallel

5. Wrong ratio formation in BPT: AD/DB = AE/EC (correct) not AD/AE =
DB/EC

6. SAS similarity angle confusion: The angle must be BETWEEN the two
proportional sides

7. Forgetting to square in area ratios: If sides are 2:3, areas are 4:9, not
2:3

8. Taking square root incorrectly: If areas are 25:36, sides are 5:6 (take
of both)

9. Pythagoras theorem in non-right triangles: Works ONLY in right-angled
triangles!

10. Wrong identification of hypotenuse: Hypotenuse is ALWAYS the
longest side and opposite to 90°

11. Sign errors in Pythagoras: c?>=a%?+ b?* notc=a+b
12. Forgetting to take square root: If x> = 36, then x =6, not x?=6
13. Not checking all three ratios in SSS: All three side ratios must be equal

14. Assuming two angles make triangles congruent: AA gives similarity,
not congruence!

15. Wrong theorem selection: Use BPT for parallel lines, use similarity for
similar triangles

16. Not stating criterion used: Always mention "By AA similarity" or "By SSS
similarity"



17. Incomplete proofs: State Given, To Prove, Construction, Proof clearly
18. Confusing altitude with side: Altitude cto base, not same as side
19. Wrong cross multiplication: a/b = c/d gives ad = bc, not ac = bd

20. Not drawing proper diagrams: Draw clear, labeled diagrams - marks are
awarded for diagrams!



IMPORTANT FORMULAS - QUICK REFERENCE

SIMILARITY CRITERIA:

« AAA/AA: All/two corresponding angles equal —
triangles similar

« SSS: All sides proportional — triangles similar

« SAS: Two sides proportional + included angle equal —
triangles similar

BASIC PROPORTIONALITY THEOREM:
If DE aBC, then: AD/DB = AE/EC or AD/AB = AE/AC
AREAS OF SIMILAR TRIANGLES:
ar(- 1)/ar(- 2) = (side Iside )?
PYTHAGORAS THEOREM:
(Hypotenuse)? = (Perpendicular)? + (Base)?
AC? = AB? + BC? (when 4B =90°)
PYTHAGOREAN TRIPLETS:

(3,4,5), (5,12,13), (8,15,17), (7,24,25), (20,21,29)
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129 EXAM STRATEGY & TIME MANAGEMENT

Question Type m Strategy

BPT Application 2

min
3-4
Prove similarity 2-3 .
min
3-4
Area problems 2-3 ,
min
Pythagoras 2.3 2-3
application min
7-8
Theorem proofs 5 ,
min

Time Allocation Tips:

Check parallel lines, apply formula,

solve

Identify criterion (AA/SSS/SAS), show
conditions, conclude

Use (side ratio)? = area ratio formula

Identify right angle, apply formula,
calculate

Write Given, To Prove, Construction,
Proof step-by-step

o Draw diagrams first: Clear, labeled diagrams earn marks (1-2 min)

o State theorem/criterion: Mention which criterion you're using

o Show all steps: Don't skip steps even if obvious

o Box final answers: Make it easy for examiner to spot

o Use standard notations: ~ for similar, c for perpendicular, afor parallel

o Check Pythagorean triplets: Saves calculation time!

» Verify when time permits: Quick check of ratios or calculations



LAST MINUTE REVISION CHECKLIST

.. Theory to Remember:

Definition of similar figures and triangles

o M All 4 similarity criteria (AAA, AA, SSS, SAS)

» [ Basic Proportionality Theorem (statement + formula)
e M Converse of BPT

o [ Area theorem for similar triangles

e [ Pythagoras theorem (statement + formula)

o M Converse of Pythagoras theorem

o M At least 5 Pythagorean triplets
.. Important Points:

» [ All congruent figures are similar (but not vice versa)
o M All circles, all squares, all equilateral triangles are similar

e I In similar triangles: altitudes, medians, perimeters are in same ratio as
sides

e [ Area ratio = (side ratio)?

BPT works only when lines are parallel

For SAS similarity, angle must be between proportional sides

Hypotenuse is always the longest side in right triangle

.. Practice Questions:

BPT application problems (at least 5)

Proving triangles similar (all criteria)

Area of similar triangles (at least 3)

Pythagoras theorem applications (at least 5)

All theorem proofs (BPT, Area, Pythagoras)



€® PRACTICE QUESTIONS FOR SELF-



ASSESSMENT

Section A: 2 Marks Questions

1.In - ABC, DE aBC. IfAD =4 cm, DB =6 cm, AE = 3 cm, find EC.

2. - ABC ~ - DEF. If AB:DE = 5:7 and ar( - ABC) = 100 cm?, find ar( - DEF).
3. Inright - ABC, &8 =90°. IfAB =9 cm, BC =12 cm, find AC.

4. Check if triangle with sides 11, 60, 61 is right-angled.

5.1f -ABC ~ -PQR and AB =6 cm, PQ = 9 cm, find ratio of their perimeters.

Section B: 3 Marks Questions

6. Prove that if a line divides two sides of a triangle in the same ratio, it is
parallel to the third side.

7.In -ABC, 8A = &CED. Prove that - ABC ~ - DEC.

8. Areas of two similar triangles are 64 cm? and 121 cm?. If median of smaller
triangle is 8 cm, find median of larger.

9. State and prove converse of Pythagoras theorem.

10. - ABC ~ - DEF. If perimeter of - ABC = 36 cm, perimeter of - DEF = 24
cm, and DE = 10 cm, find AB.

Section C: 5 Marks Questions

11. State and prove Basic Proportionality Theorem (Thales Theorem).

12. Prove that ratio of areas of two similar triangles is equal to square of ratio
of their corresponding sides.

13. State and prove Pythagoras theorem.

14. Prove that in a triangle, if square of one side equals sum of squares of
other two sides, angle opposite first side is right angle.

15. A guy wire attached to vertical pole of height 18 m is 24 m long and has

stake attached to other end. How far from base of pole should stake be
driven so wire will be taut?



ADDITIONAL RESOURCES

Where to Practice More:

 NCERT Textbook: Exercise 6.1, 6.2, 6.3 - Complete all questions

« NCERT Exemplar: More challenging problems for deeper understanding
e Previous Years Papers: Last 5 years (2020-2024)

o Sample Papers 2025-26: Released by CBSE

+ Math Love Institute: Chapter-wise tests at 31 only!

 RD Sharma: For additional practice problems

* RS Aggarwal: For variety in question types

Important Points for Board Exam 2025-26:

v Triangles chapter carries 9 marks in board exam
v/ Usually 2-3 questions asked (mix of 2M, 3M, 5M)

v Theorem proofs are very important - practice thoroughly

v Applications of Pythagoras theorem are common

v/ Show complete working with proper diagrams for full marks

v Mark all given information on diagrams

v Write statements clearly before proving theorems

v Practice drawing neat, labeled diagrams daily

YouTube Channels for Visual Learning:

38 Math Love Institute Official - Chapter-wise detailed lectures

38 Khan Academy - Step by step explanations

8, Vedantu - Board exam focused content

3¢ Physics Wallah - Detailed theory coverage



. EXPERT TIPS FOR SCORING FULL MARKS

How to Score 9/9 in Triangles Chapter:

10.

. Master all 5 theorems: BPT, Converse of BPT, Area theorem, Pythagoras

theorem, Converse of Pythagoras theorem

. Draw neat diagrams: Use ruler and pencil, mark all given data clearly,

label all vertices properly

. Write "Given, To Prove" clearly: Especially important in 5-mark theorem

questions

. Show complete construction: In proof questions, mention all

construction steps clearly

. Use standard mathematical symbols: ~ for similar, for congruent, a

for parallel, c for perpendicular

. Remember Pythagorean triplets: (3,4,5), (5,12,13), (8,15,17), (7,24,25),

(9,40,41) - saves calculation time!

. Box final answers: Make your answer clearly visible to examiner
. Include units: cm, m, cm? m? etc. where applicable

. Time management: 2M questions: 2-3 min, 3M questions: 3-4 min, 5SM

questions: 7-8 min

Practice diagrams daily: Both speed and accuracy matter in exams



NEED HELP WITH MATHEMATICS?

Math Love Institute - Your Success Partner

1x Personalized Doubt Clearing Sessions Available
@ Contact: +91-7869553517
@ Website: www.mathlove.in

‘@ Email: info@mathlove.in

~ Join Our Board Exam Crash Course 2025-26:

6 Complete Class 10 Mathematics syllabus coverage with expert

faculty

6 Chapter-wise practice tests @ %1 only - Yes, just ONE RUPEE!
6 Full-length board exam mock tests @ %10

6 Small batches (max 15 students) for individual attention

6 Free doubt clearing sessions included with course

6 Previous 10 years' board papers solved with examiner tips

6 Time-saving shortcuts and tricks for scoring 100%

6 Special focus on high-weightage chapters (Triangles, Circles,

Trigonometry)

6 Theorem proofs made easy with visual learning techniques

6 Weekly tests with detailed performance analysis and feedback
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'~ Why 10,000+ Students Choose Math Love Institute:

Expert Faculty: 15+ years of experience in CBSE board exam coaching

" Proven Track Record: 500+ students scored 95+ in Mathematics (2024

batch)

Affordable Excellence: Quality education accessible to every student

Comprehensive Coverage: Theory + Solved Examples + Practice

Questions + Video Solutions

Personal Attention: Individual doubt clearing for each student

Regular Assessment: Weekly tests to track and improve progress



' Board Exam Focus: 100% aligned with latest CBSE syllabus 2025-26
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