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1. Triangles ABC and DEF are similar.
(i) If area of (AABCAABC ) =16 cm?, area (ADEF ADEF ) =25 cm? and BC = 2.3 cm, find EF.

(ii) If area (AABCAABC ) =9 cm?, area (ADEF ADEF ) = 64 cm? and DE = 5.1 cm, find AB.

(iii) If AC =19 cm and DF = 8 cm, find the ratio of the area of two triangles.

(iv) If area of (AABCAABC ) = 36 cm?, area (ADEF ADEF ) = 64 cm? and DE = 6.2 cm, find
AB.

(v) If AB = 1.2 cm and DE = 1.4 cm, find the ratio of the area of two triangles.

Answer:

(i) We know that the ratio of areas of two similar triangles is equal to the ratio of squares of their
corresponding sides.

arhABCarADEF =(BCEF )7 SRA5C = (2= )? 1625=(2.36F )32 = (£2)? 45=23EF 3 = &

EF =2.875cm

2 arAABC ( )2

(i) arAABCarADEF =( ABDE ) -~ ADEF

964 =(ABDE >y = (50)? 38=AB5.13 = 2

AB =1.9125 cm

2 arAABC ( )2

(iii) arAABCarADEF =( ACDF ) -~ ADEF

2 arAABC
arADEF

arAABC  _ = (3¢ 361

arAABCarADEF =(198) aADEF

= (%)2 arAABCarADEF =( 36164

2 arAABC  _ (

(iv) arAABCarADEF =(ABDE )”—t

36
25 = (e

)2
3664 =( ABDE )22 D)’ e8=AB62 g5 = 25

AB =4.65cm

2 arAABC ( )2

(V) arAABCarADEF =(ABDE )“ - 2-—r

AABC

arAABCarADEF =(1.21.4 )2 30L5 arAABC  _ (36

_ (122 _
= (17)" arAABCarADEF =(3649)—t=mr— = (43



2. In the fig 4.178, AACBAACB is similar to AAPQAAPQ .IfBC=10cm,PQ=5cm, BA =

6.5 cm, AP = 2.8 cm, find CA and AQ. Also, find the Area of AACBAACB : Area of AAPQ
AAPQ .

Answer:

Given: AACBAACB s similar to AAP QAAPQ
BC=10cm

PQ=5cm

BA=6.5cm

AP =28cm

Find:

(1) CA and AQ

(2) Area of AACBAACB : Area of AAPQAAPQ

(1) Itis given that AACBAACB - AAPQAAPQ

We know that for any two similar triangles the sides are proportional. Hence

ABAQ=BCPQ=ACAP 4B — BC _ AC

_ AB _ BC _ 6.5 _ 10
ABAQ=BCPQ E = W 6.5AQ 105A—Q 3
AQ =3.25cm
Similarly,

_ BC _ CA — CA _ 10
BCPQ=CAAP W ~ AP CA2.8—105W =3
CA=56¢cm

(2) We know that the ratio of areas of two similar triangles is equal to the ratio of squares of their
corresponding sides.

2arAACQ  _ i)z

arAACQarAAPQ=(BCPQ) AP0 PG

= (105)2(12)?



(21)%(3)

»—I.l;

3. The areas of two similar triangles are 81 cm? and 49 cm? respectively. Find the ration of their
corresponding heights. What is the ratio of their corresponding medians?

Answer:

Given: The area of two similar triangles is 81cm? and 490m2respectively.
To find:
(1) The ratio of their corresponding heights.

(2) The ratio of their corresponding medians.

(1) We know that the ratio of areas of two similar triangles is equal to the ratio of squares of their
corresponding altitudes.

ar (triangle 1) _ (altitude 1

2 —( . 2
ar (triangle 2) altitude 2 ) 8149—(alt|tude1alt|tude2)

ar(triangle1 )ar(triangle2) =( altitude1altitude2 )2

_ (altltude 1 )2
altitude 2

Taking square root on both sides, we get

altitude 1

- ) 9 _
97 altltude1altltude27 altitude 2

Altitude 1: altitude 2 =9: 7

(2) We know that the ratio of areas of two similar triangles is equal to the ratio of squares of their
medians.

o ar (triangle 1) _ ( median |

2 — . . 2
ar (triangle 2) median 2 ) 8149—( medlan1med|an2)

ar(triangle)ar(triangle2) =( median1median2 )

81 _ median 1 )2
49 median 2

Taking square root on both sides, we get

median 1
median 2

97 = median1median2 %

Median 1: median2=9: 7



4. The areas of two similar triangles are 169 cm?and 121 cmzrespectively. If the longest side of
the larger triangle is 26 cm, find the longest side of the smaller triangle.

Answer:
Given:

The area of two similar triangles is 169cm2 and 121cm2 respectively. The longest side of the larger
triangle is 26cm.

To find:
Longest side of the smaller triangle

We know that the ratio of areas of two similar triangles is equal to the ratio of squares of their
corresponding sides.

ar(largertriangle)ar(smallertriangle) =( sideofthelargertrianglesideofthesmallertriangle )2
ar (larger triangle) side of the larger triangle o) _
ar (smaller triangle) N ( side of the smaller triangle ) 169121=
2169 _ , side of the larger triangle 2
o7 = ( )

(sideofthelargertriangIesideofthesmallertriangle) Side of the smaller triangle

Taking square root on both sides, we get

1311 = sideofthelargertrianglesideofthesmallertriangle

13 __ side of the larger triangle _ 26

" side of the smaller triangle

—~p . 13
I Side of the smaller triangle 1311 = 26sideofthesmallertriangle 1

Side of the smaller triangle = 11x2613% =22 cm

Hence, the longest side of the smaller triangle is 22 cm.

5. The corresponding altitudes of two similar triangles are 6 cm and 9 cm respectively. Find the
ratio of their areas.

Answer:

Given:

The area of two similar triangles is 25cm? and 36cm? respectively. If the altitude of first triangle 2.4cm.

To find:



The altitude of the other triangle

We know that the ratio of areas of two similar triangles is equal to the ratio of squares of their
corresponding altitudes.

2ar (triangle 1) (altitude 1
ar (triangle 2) altitude 2

ar(triangle)ar(triangle2) =( altitude1altitude2 ) 2

B (24
36 \altitude 2

)? 2536 =(2.4altitude2 )

Taking square root on both sides, we get

2.4

_ . 5 _
56 2.4a|t|tude23 litude 2

Altitude 2 = 2.88 cm

Hence, the corresponding altitude of the other is 2.88 cm.

6. ABC is a triangle in which 2 A =90°, AN L BC, BC =12 cm and AC = 5 cm. Find the ratio of
the areas of AANCAANC and AABCAABC .

Answer:

Given:

The corresponding altitudes of two similar triangles are 6 cm and 9 cm respectively.
To find:

Ratio of areas of triangle

We know that the ratio of areas of two similar triangles is equal to the ratio of squares of their
corresponding altitudes.

: . —( . 2ar (triangle 1) altitude 1 2 , . —(ra )2
ar(triangle1)ar(triangle2) (altltude1alt|tude2) ar (triangle 2) (altitude 3 ) ar(triangle1)ar(triangle2) (69)
ar (triangle 1) 62 . . — ar (triangle 1) _ 36 . . —

o (rianale 2) (triangle 2) (9) ar(triangle1)ar(triangle2) = 3681 o (ianale 2) (triangle 2) 31 ar(triangle1)ar(triangle2) =49
ar (triangle 1) _ 4
ar (triangle 2) 9

ar (triangle 1): ar (triangle 2) = 4: 9

Hence, the ratio of the areas of two triangles is 4: 9.

7. ABC is a triangle in which ZA°, AN1LBC£A°, AN 1L BC ,BC=12cm and AC =5 cm. Find
the ratio of the areas of AANCandAABCAANC and AABC



Answer:

Given:

In AABCAABC , 2A=90°2A =90° , AN L1 BC, BC=12 cmand AC =5 cm.

To find:
Ratio of the triangles AANCandAABCAANC and AABC

In AANCandAABCAANC and AABC
£ACN=2£ACB£ACN = £ACB (Common)

£LA=£ANCsLA = £ANC (90°90°)

Therefore, AANC—AABCAANC — AABC (AA similarity)

We know that the ratio of areas of two similar triangles is equal to the ratio of squares of their
corresponding sides.

Therefore,

_ 5 Ar(AANC)
AT(AANC)AN(AABC) =( ACBC ) 1o o
Ar(AANC) ( Scm

Ar(AABC)

= (%)2 Ar(AANC)Ar(AABC) =( 5cm12em )

)2 ArAANC)ArAABC) = 25144 SAANG) 25
r JAT( ) AAABC) 144

12cm

8. In Fig, DE || BC

(i) If DE = 4m, BC = 6 cm and Area (AADE)=16cm?(AADE) = 16cm? , find the area
of AABCAABC .

(ii) If DE = 4cm, BC = 8 cm and Area (AADE)=25c¢m?%(AADE) = 25cm? |, find the area
of AABCAABC .

(i) If DE : BC = 3 : 5. Calculate the ratio of the areas of AADEAADE and the trapezium BCED.

Answer:
In the given figure, we have DE ||| BC.
In AADEandAABCAADE and AABC

£ADE=£2B£ADE = 2B (Corresponding angles)



£DAE=£BAC«£DAE = 2zBAC (Common)
So, AADEandAABCAADE and AABC  (AA Similarity)

(i) We know that the ratio of areas of two similar triangles is equal to the ratio of squares of their
corresponding sides.

Hence,

Ar(AADE) _ pEg2

2
Ar(AABC)  BC?Z 16Ar(AABC)=4262L =4 Ar(AABC)=62x1642

- 2 2
Ar(AADE)Ar(AABC)=DE-“BC Ar(AABC) 62

Ar(AABC) = £ 16

Ar(AABC)Ar(AABC) =36 cm?

(if) We know that the ratio of areas of two similar triangles is equal to the ratio of squares of their
corresponding sides.

Hence,

Ar(AADE) _ DEg?2
Ar(AABC) BC?

2
25Ar(AABC) = 4282 — 2> = 2 Ar(AABC)=82x2542

- 2 2
Ar(AADE)Ar(AABC)=DE-“BC Ar(AABC) 82

Ar(AABC) = 84—25

Ar(AABC)Ar(AABC) =100 cm?

(iii) We know that

Ar(AADE)ARAABC) = DE2BC2 SNAADE)  DE? L\ ADE)ANAABC) = 3252
Ar(AABC) BC?
AfAADE) 32 Ar(AADE) 9

ANBABC) — 37 ATBADE)AMBABC) =925 mrme = 5

Let the area of AADEAADE = 9x sq units

area of AABCAABC = 25x sq units

Now. ArAADE A (raoBCED) = oxiey ATAADE)  _ ox

ow, Ar( )Ar(trap )= 9x16x Ar(trapBCED) l6x
—g1g _AMAADE) 9

Ar(AADE)Ar(trapBCED) =916 = r e s 16

9.In AABCAABC |, D and E are the mid- points of AB and AC respectively. Find the ratio of
the areas AADEAADE and AABCAABC .



Answer:

Given:

In AABCAABC |, D and E are the midpoints of AB and AC respectively.
To find:

Ratio of the areas of AADEandAABCAADE and AABC

It is given that D and E are the midpoints of AB and AC respectively.
Therefore, DE |l BC (Converse of mid-point theorem)

Also, DE = 124BC

In AADEandAABCAADE and AABC

£ADE=£B£ADE = £B (Corresponding angles)
£DAE=£BAC«DAE = ZzZBAC (common)

So, AADE-AABCAADE — AABC (AA Similarity)

We know that the ratio of areas of two similar triangles is equal to the ratio of square of their
corresponding sides.

Ar(AADE)ARAABC) = AD?AB2 -NAADE) _ AD® L ADE)ANAABC) = 1222
Ar(AABC) AB?

AAADE) _ g2 o ARBADE)
AAABC) | 5 A JAT( ) AAABC) 4

10. The areas of two similar triangles are 100 cm2 and 49 cm2 respectively. If the altitude of the
bigger triangles is 5 cm, find the corresponding altitude of the other.

Answer:

Given: the area of the two similar triangles is 100cm? 100cm?and 49cm? 49cm? respectively. If
the altitude of the bigger triangle is 5cm

To find: their corresponding altitude of the other triangle

We know that the ratio of the areas of the two similar triangles is equal to the ratio of squares of their
corresponding altitudes.

ar(bigger trianglel)
Ar(triangle2)
( altitude of the bigger trianglel )2
altitude2

=( altitudeofthebiggertriangle1altitude2 )2

ar(biggertriangle1)Ar(triangle2)




) =(sattitude2 )2 ——>——)?

( 10049 ) altitude2

Taking squares on both the sides

10 _ . 5
( 107 (7 —( 5altitude2 )(W)

Altitude 2=3.5cm

11. The areas of two similar triangles are 121 cm2 and 64 cm2 respectively. If the median of the
first triangle is 12.1 cm, find the corresponding median of the other.

Answer:

Given : the area of the two triangles is 121cm? 121cm? and 64cm? 64cm %respectively. If the
merdian of the first triangle is 12.1cm

To find the corresponding medians of the other triangle

We know that ratio of the areas of the two similar triangles are equal to the ratio of the squares of their
merdians

. . ar(trianglel) ~ _ . . 2, medianl 2

( ar(triangle1)ar(triangle2) ( ar(riangled) —( median1median2 ) (—me Tian2 )
121 _ N2 121 \2
(12164 (-5 =(12.1median2 )*( —=—-)

Taking the squareroot on the both sides

12.1 )
median2

(118(%5- =(12.1median2 )(

Median2=8.8cm

12. If AABC~ADEF AABC ~ ADEF such that AB = 5cm, area (AABCAABC ) =20 cm2
and area (ADEF ADEF ) = 45 cm2, determine DE.

Answer:

Given : the area of the two similar AABCAABC =20cm?20cmZand ADEF ADEF =45¢cm?
45¢m? and AB=5cm

To measure of DE

We know that the ratio of the areas of the two similar triangles is equal to the ratio of the squares of
their corresponding sides.



2 ArAABC AB )2

ArAABCArADEF =( ABDE ) e~ (DE

2 2
20 _ 5
20 _ 5

2045 e 5DE DE

DE2DE 2=25x4520 =

DE?DE 2=2254 =

DE=7.5¢cm

13. In AABCAABC , PQiis a line segment intersecting AB at P and AC at Q such that PQ || BC
and PQ divides AABCAABC into two parts equal in area. Find BPAB %.

Answer:

Given: in AABCAABC , PQ is a line segment intersecting AB at P and AC at such that PQ|IBC
PQ || BC and PQ divides AABCAABC in two parts equal in area

To find : BPAB%
We have PQ|IBCPQ || BC and

Ar(AAP QAAPQ ) = Ar(quad BPQC)
Ar(AAP QAAPQ ) +Ar(AAP QAAPQ ) =Ar(quad BPQC) +Ar(AAP QAAPQ )

2(Ar(AAP QAAPQ ) =Ar(AABCAABC )

Now PQIIBCPQ || BC and BA is a transversal

In AABCAABC and AAPQAAPQ )
LAPQ=£4B£APQ = 4B (corresponding angles)
£PAQ=£BAC4£PAQ = «2BAC  (common)

In AABC~AAP QAABC ~ AAPQ ) (AA similarity)

We know that the ratio of the areas of the two similar triangles is used and is equal to the ratio of their
squares of the corresponding sides.



Hence

2 ArAAPQ
ArAABC

(APAB)? 2 =$AB)2 \/;=(APAB)\/ E =%AB)

AB

ArAAPQArAABC =( APAB ) 2ArAABC

= (&5)7 AmMAPQ2ArMABC =(APAB)

AB=\2AP\ 2AP
AB=\2(AB-BP+ 2(AB - BP

\V2BP+ 2BP =\V2AB-ABY 2AB — AB

BP _ 5 45321
BPAB B V2-1v2 75

14. The areas of two similar triangles ABC and PQR are in the ratio 9 : 16. If BC = 4.5 cm, find
the length of QR.

Answer:
Given: the areas of the two similar triangles ABC and PQR are in the ratio 9:16. BC=4.5cm
To find: Length of QR

We know that the ratio of the areas of the two similar triangles is equal to the ratio of the squares of
their corresponding sides.

— 2 ArAABC  _ (BC 2

ArBABCAMAP QR =(BCQR )* L7 = = (o)
9 - (432

916 15 =(45QR)(5x")

32 45
344 4.5QR OR

QR=183 % = 6cm

15. ABC is a triangle and PQ is a straight line meeting AB and P and AC in Q. IfAP=1cm, PB =
3 cm, AQ =1.5 cm, QC = 4.5 m, prove that area of AAP QAAPQ is one — sixteenth of the area
of AABCAABC .

Answer:



Given : in AABCAABC , PQiis a line segment intersecting AB at P and AC at Q. AP = 1cm, PB =
3cm, AQ= 1.5 cm and QC= 4.5cm

To find Af(AAP QAAPQ )= 116 XAABC - x AABC )

In AABCAABC

AP _ AQ
APPB W_AQQCQ_C

13 3=13

1
3

] —

According to converse of basic proportional theorem if a line divides any two sides of a triangle in the
same ratio, then the line must be parallel to the third side.

Hence,

PQIBCPQ || BC

Hence in AABCAABC and AAPQAAPQ
LAPQZAPQ =£B4£B (corresponding angles)

£PAQsPAQ =£BAC4BAC (common)

AABC~AAPQAABC ~ AAPQ  ArAAPQArAABC = (AP AB)Z% =%AB)2

)2 ArAAPQ  _ ( AP )2

ATAAP QATAABC =( AP (AB+BP) )~ -= == (AB+BP)

ArAAPQ

ArAAPQAAABC =( 14 )Zm =(1)? (given)

) ArAAPQ

= = L
ArBAP QArAABC =(116 ) ——o = = (1¢)

16. If D is a point on the side AB of AABCAABC suchthat AD : DB =3:2and E is a point on
BC such that DE || AC. Find the ratio of areas of AABCAABC and ABDEABDE .

Answer:

Given In AABCAABC , D is appoint on the side AB such that AD:DB=3:2. E is a point on side BC
such that DE|JACDE || AC

To find



AABC
ABDE

AABCABDE

In AABCAABC ,ABDEABDE
£BDE4ZBDE =£AZA (corresponding angles)
¢<DBE«ZDBE =£ABCzZABC
AABC~ABDEAABC ~ ABDE

We know that the ratio of the two similar triangles is equal to the ratio of the squares of their
corresponding sides

Let AD=2x and BD =3x
Hence

ArAABC (
ArABDE

ArAABCArABDE =(254 ) —e—=—

B )2 (AB+DABD )¥( )2 (3x+2x2x )?
ArAABC — (25)

ArABDE

ArAABCArABDE =( ABBD )
3x+2x )2

AB+DA
BD

17. If AABCAABC and ABDEABDE are equilateral triangles, where D is the midpoint of
BC, find the ratio of areas of AABCAABC and ABDEABDE

Answer:

Given In AABCAABC , ABDEABDE are equilateral triangles. D is the point of BC.

ArAABC
ArABDE

In AABCAABC , ABDEABDE

To find ArAABCArABDE

AABC~ABDEAABC ~ ABDE (AAA criteria of similarity all angles of the equilateral triangles are
equal)

Since D is the mid point of BC, BD : DC=1

We know that the ratio of the areas of the two similar triangles is equal to the ratio of squares of their
corresponding sides.

Let DC=x, and BD= x

Hence

ArAABCArABDE =(BCBD )? ﬁrfiggg = BC C )2

=(BD+DADC )?(BR:DA_y2

DC



=( 1x+1x1x)2( berlx )2

ArAABC _ 4.
ArAABCArABDE =4: 1m 4:1

18.Two isosceles triangles have equal vertical angles and their areas are in the ratio 36 : 25.
Find the ratio of their corresponding heights.

Answer:

Given:

Two isosceles triangles have equal vertical angles and their areas are in the ratio of 36: 25.
To find:

Ratio of their corresponding heights
Suppose AABCAABC and APQRAPQR are two isosceles triangles with ZA=£P £A = £P .

Therefore,

PQ
ABAC = PQPR— = R

In AABCAABC and APQRAPQR

PQ

_ _ _ AB _
tA=/P/sA = /P ABAC=PQPR ac - TR

~ AABCAABC -APQRAPQR (SAS similarity)

Let AD and PS be the altitudes of AABCAABC and APQRAPQR , respectively.

We know that the ratio of areas of two similar triangles is equal to the ratio of squares of their
corresponding altitudes.

236_ AD_6

5

arAABCarAPQR =(ADPS )* 2808 = (4D.)2 3625=(ADPS )*3

2
ar APOR ) ADPS =65 2=

Hence, the ratio of their corresponding heights is 6: 5.

19. In the given figure. AABCAABC and ADBCADBC are on the same base BC. If AD and
BC intersect at O, Prove that

Area of (AABC)  _ AO

Areaof(AABC)Areaof(ADBC)=A0ODO Area of (ADBC) DO




Answer:

Given AABCAABC and ADBCADBC are on the same BC. AD and BC intersect at O.

ArAABC  _ AO
ArADBC DO

ALL1BCandDML1BCAL 1 BCandDM L1 BC

Prove that : ArAABCArADBC = AODO

Now, in AALOAALO and AALOAALO we have
£ALOZ£LALO =£2DMO«DMO =90°90°
£AOL£AOL =£DOM~4DOM (vertically opposite angles)

Therefore AALO~ADMOAALO ~ ADMO

« ALDM =A0DO % = %

ArAABCArABCD = 12xBCxAL12xBCxDM ﬁrrﬁglcgg - ; :scC:SALA
=ALDM %

=A0DO 22

20. ABCD is a trapezium in which AB || CD. The Diagonal AC and BC intersect at O. Prove that :

(i) AAOB ACODAAOB ACOD
(ii) FOA =6 cm,OC =8 cm,
Find:

Area of (AAOB)
Area of (ACOD)

(a) Areaof(AAOB)Areaof(ACOD)

Area of (AAOD)

(b) Areaof(AAOD)Areaof(ACOD) Area of (ACOD)

Answer: Given ABCD is the trapezium which AB||[CDAB || CD

The diagonals AC and BD intersect at o.

To prove:

(i) AAOB~ACODAAOB ~ ACOD



(i) IfOA=6cm, OC=8cm
To find :

ArAAOB

(a) ArAAOBArACOD m

ArAAOD

(b) ATAAODATACOD 225 =2

Construction : Draw a line MN passing through O and parallel to AB and CD
Now in AAOBandACODAAOBandACOD

(i) Now in ZOAB£OAB =£0CD£OCD (Alternate angles)
(i) ZOBAZOBA =20DC20DC (Alternate angles)
£AOB£AOB =£COD4COD (vertically opposite angle)
AAOB~ACODAAOB ~ ACOD (A.A Acrieteria)

a) We know that the ratio of areas of two triangles is equal to the ratio of squares of their corresponding
sides.

ArAAOB  _  AO
2 Ar _( )2

ArAAOBArACOD =( AOCO) “acon- — (o

=(68)%(2)?

ArAAOB  _( .0\2( 612
ArAAOBAACOD 5= =(68 )( 5 )

b) We know that the ratio of two similar triangles is equal to the artio of their corresponding

sides.

ArAAOB  _
2 Ar ( )2

ArAAOBAIACOD =(AOCO ) 8-

=(6cmsem )?( 6c—m)2 =(68 )X( %)2

8cm

21.In AABCAABC , P divides the side AB such that AP : PB =1 : 2. Q is a point in AC such
that PQ || BC. Find the ratio of the areas of AAP QAAP(Q and trapezium BPQC.



Answer: Given :In AABCAABC |, P divides the side AB such that AP: PB =1:2, Q is a point on AC
on such that PQ |||| BC

To find : The ratio of the areas of AAP QAAPQ and the trapezium BPQC.
In AAPQAAPQ and AABCAABC

LAPQ=£B£APQ = «B (corresponding angles)
£PAQ=£2BAC£PAQ = £BAC (common)

So, AAPQ~AABCAAPQ ~ AABC  (AA Similarity)

We know that the ratio of areas of the twosimilar triangles is equal to the ratio of the squares of their
corresponding sides.

2 ArAAPQ  _ (

ArAAP QATAABC =( APAB )~ - —— == )2 ArAAP QArAABC = 1x3(1x+2x)?2

ArAAPQ _ |x2 ArAAPQ |
ARG T ArAAP QArAABC = 19 “—= s 5

Let Area of AAP QAAPQ =1 sq. units and Area of AABCAABC =9x sq.units
Ar[trapBCED]=Ar(AABCAABC )-Ar(AAPQAAPQ )

=9x-1x
=8x sq units
Now,
ArAAPQ _ ) . Xsqunits  _ |
ArAAP QAr(trapBCED) Ar(trapBCED) = xsqunits8xsqunits BxsquAIES =18 g



