Chapter 15. Similarity

Ex 15.1
Answer 1.
A
- E
g C
Giveni- 0= 2 acos5e
[B]=) 7
To find :- AE = x
Sol: In AABC, DE||BC,
wBpBpr 20 _2F
OB EC
§= ¥
7 5BE-x
= 11.2-2%x=7x
=112 = Ox
=x=1.24
Answer 2. P
x (x+2)
M , N
(x-2) (x-1)
Q R
Sol: In APQR, MN||QR,
Pr - P
By BPT — = —
YRR Sa T NR
X W4 2
Kimid W=

= xf-x=x'-4



Answer 3. ) o

Given:- AABC - APQR
To find:- AC and QR
Sol: AABC ~ APQR

E ?—S = S—:=$ (Similar sides of similar triangles)
L
9 ¥ 105
0 6. %
S v ' 9 105
=by = 81 = 63 = 9%
21
=Y = — "
¥ &
= g =AC = 7cm

=R =13.5cm

Answer 4.

A 12 8 P 8 Q
g R
. 15 = m

Given: quadrilateral ABCD-~quadrilateral PORS
To find: x, m and n
Sal: quadrilateral ABCD~quadrilateral PORS
AB BC DC _AD
PO R SRR

2 5 m n

60 =8x, 4m =40, 3n=20

X =—6DI m =10cm, n= —20
= 3
_ IS

X 5 m=10cm , n=6.66..

x=7.5cm, m = 10cm,n = 6.67cm



Answer 5.
25y

20-x

B

To find: AQ, BO, CO,DO
In AAOB and ACOD
Z0OAB = ~0DC (90%each)

ZAOB = ZDOC {vertically opposite angles)
~AAOB ~ADOC [AA corollary)

SO O
DO ac DE
¥ Y &

20=wx 2By 9
X2 Yoo 2
20— BEPE W 3
3x=40- 2%, 3y =50- 2y
S5x =40, 5y = 50
x=8,y=10
AD = Bom, OB = 10cm
OD=20-8=12cm , 0C=25-10=15cm




Answer 6.

16

Given: DE=6cm, AE=3.6cm%E = %, DE||BC
OB 3
To find: BC and AC
Sol: In AABC, DE||BC
Befif FC_ 08
OB EC
2 36
3 x
 iEEneS
=
2
=1.8x3
x=54=—FEC
=AC=3.64 5.4 = Sem
AL = 8cm

In AADE and AABC
ZADE= ZABC

Similarly ZAED= ZACB [corresponding angles]
~DADE ~ AABC (A4 corollary)

[similar sides of angles)



Answer 7.

8 c
To prove: DE||BC
Sol: AB=5.6cm AC=7.2cm
AD=1.4cm AE=1.8cm
CB=4.2cm EC=5.4cm

T R T ameeddf
e 42 3 (1)
A 18 1
e )
EC 54 3
From (1) and (2)
AD _AE
DB EC
~.DE||BC (By converse of BPT)
Answer 8.
A
4 6.4
¥} E
4.5
B
Sol: E:i:g ————[1}
OB 45 9
AE &4 B
).
Eie a2 =

From (1) and (2)

AD _ AE

Lol B
~.DE||BC (By converse of BPT)



Answer 9.

i P
/\ /\
B ~ Q =)

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

-]
-

AramBC | AB?

To find: m— P_Qz

_ 3
49
Required ratio = 36 : 49
Answer 10.
A B
B D = Q S i
Given: AD:P5=4:9 and AABC ~ APQR
. Ar ANBC
To find: ———
O NG R APOR
ArALABC AR
Sol: = -
o mapR P W)

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

In ABAD and AQPS
#B=,0Q (AABC ~ APQR)
ZAOB=/PSQ (90¢ each)
ABAD ~ AQPS (AA corallary)
AR AD ol . —_ .
Ba T PS ----(2) [similar sides of similar triangles)
Using (1)and (2}
ArAMBC  AD? (4 16
ArAPOR. - PSR _[E] =N
Requiredratiois 16 : 81




Answer 11.

Given: AABC ~ADEF

To find: Ar. of ADEF
The ratio of areas of two similar triangles is equal to

2
E%EBEE = %f the ratio of square of their corresponding sides

54 (3
AriDEF |4

Sol:

o

ArADEF 16

Ar.ADEF=2%1¢
= 96cm?

Answer 12.

A ks
B i f g

Given: AABC -~ AXYYS

To find: YZ
The ratio of areas of two similar triangles is equal to

2
ol: i:ﬁig L i; the ratio of square of their corresponding sides

e 1y

& YES
aking square root both sides,

2.1

T Yz
Y7= 2 1=
3

YZ = 2.8cm

—

Bl




Answer 13.

D

B A
In right triangle ABC,
By Pythagoras Theorem, AB® + BC® = AC?
2 BC? = AC® —--(1) (-~ AB=BC)
Given, ABCE -~ AACF
The ratio of areas of two similar triangles is equal to

2
% = %g the ratio of square of their corresponding sides
_ B
Ac?
_
=

Requiredratiois1 ; 2

Answer 14.
(a)if AN : AC =5 : 8, find ar{AAMN) : ar{AABC)

, AN _5
3 —==
v i 8
Ar. AAMN
Ar AABC

To Find :

In ASMMN and ABBC
ZAMN = £ ACB {comresponding angles))
ARG =/ACR

». DANN ~ AABC (AA corollary)

. Ar.AAMM  ANR (The ratio of areas of two similar triangles is equal to
" ArAABC  ACR\ the ratio of square of their corresponding sides.

5 2
-(3
ArAAMN 25
ArAABC 64
Requiredratiniszs 64

-2 Ar.(rapeziumvBCN)
(b)If M ﬁnd Ar.(3ABC)

AAMN ~ AABC {proved above}

_ N.M_M_[j]z_E
" BraBBC AB? \g) ®81



Answer 15.

To find: [Similar sides of similar triangles)

In AFDE and AFCB
ZFDE = ZFCB

£FED = £FBC (Alternate interior angles)
AFDE ~ AFCB [Aa corollary )

_ArAFDE DE? ~ (2}2 _ 4 (The ratio of areas of two similar triangles is equal to
T ARAFBC  BCE \7 49 L the ratio of square of their corresponding sides

Answer 16.

Siven: E = E,
TR 3
To find Ar(AMTS)
Ar.{ AMGR. )
Sol: In APST and APROQ
£PST = ZPGR

ZPTS = ZPRQ [Corresponding angles)
. APST ~ APQR. [AA corollary )

CPT 5T 5
PR QR B8
MNowy, In AMTS and AMOR

ZMTS = ZMQR [Alternate interior angles)

ZMST = ZMRE

L AMTS ~ AMOQR. (A8 corollary )
Ar(aMTS)  _ TS? [ST 25
Ar.(AMOR) QrR2 l8) &4

The ratio of areas of two similar triangles is equal to

e, 25 64 | the ratio of square of their corresponding sides

[Similar sides of similar triangles)




Answer 17.

Given: & - E
ET &
Ar AL

o, i
Ar.akKTP
Sal: In AKLM and AKTR

ZKLM = ZKTP [Given)
ZLKM = 2TKP{Comm on)
AKLM ~ AKTP {24 corollary)

CARAKLM _ (KLY (s} _ 81
U ARAKTF n A = T

The ratio of areas of two similar tiangles is equal tc::uJ

e, 4
[the ratio of square of their corresponding sides

Answer 18.

In ADEF and AGHF,
~#DEF = ZGHF (90reach)

ZDFE = £ZGFH  {Comm on)
MDEF ~ AGHF (AA corollary )
Ar.(VDEF) _ EF? (1)
Ar(VGHF)  HF?
The ratio of areas of two similar triangles is equal to
the ratio of square of their corresponding sides

Inright ADEF, (By Pythagoras theorem)
DE® + EF? = DF?

EF? = 107 - 87

EF* = 36

EF =6

From [ 1],

Ar.(VDEF) _ (6% @
Ar.(VGHF) [?J !
e, ) 1 2l



Ex 15.2

Answer 1.
Scale= 1 500
lem represents S00cm
=00
——=5m
100

lcm represents Sm

Length of model = ? = 10crm

40

Breadth of model= = 8cm

Height of model= FS—D = 14cm

Answer 2.

20cm represents 400m

lcm represesnts % = 20cm

Width of model = % = EBcm

Length of model = 20cm

Surface area of the deck of the model= Socm = 20cm

= 100 cm?



Answer 3.

Scale:- 1 500
lem represents S00cm

_ 500

== =&m

100
lem represents Sm
(i) Actual length of ship= 60 = 5m
= 300m

1 cm® represents 5m % Sm= 25m*

(i)
Deck area of the ship = 1500000m?2

Deck area of the model = Mcm2 = 60000cm?

(iii) 1cm® represents 5m % 5m x 5m = 1257

Wolume of the model = 200cm®

wWolume of the ship = 200 % 125m?®
= 25000 m?®

Answer 4.
15cm represents = 20m

lcm represents e 2m

1ecm? represents 2m = 2m = 4mé

Surface area of the model = 150cm*®
150 % 2 = 2m°

Actual surface area of aeroplane
= 600 m?

50m? is left out for windows

Area to be painted = 600 — 50
=50 m?

Cost of painting per m® = Rs, 120
= 120 = 550

Cost of painting 550 m?
= Rs, 66000



Answer 5.

lcm on map represents 12500m on land
1 cmrepresents 12, 5km on land
Length of river on map = 5dcm

Actual length of the river = 54 = 12,5

= £75.000km

=675km

Answer 6.
(i1Scale:- 1 200000

Jlom represents 200000cm

200000
1000% 100

locm represents Zkm

(i) 1lcm represents 2 km
1122 + 162 represents 2 x2 = 4km?

(i Mkm? is represented by km?

1km? is represented by %n::m2

20km? is represented by %xchmz = Scm?

Area on map that represents the plot of land= Scm?



Answer 7.

Actual area= 1872km*
Area on map represents 117 cm®
Let lcm represents x km

»leom? represents x % x km®

Actual area = x x xx 117 km?

1872 = x* x 117

, 1872
x e

117
x¥= 16
w=

. lem represents <4 km
Length of coastline on map = 44dom
Actual length of coastline = 44 = 4 km

= 176 km



Answer 8.
Scale:- 1 : 25000

=1 cm represents 25000cm

- o
1000 100
~lcmrepresents 0.25km
A
e C

Actual length of AB = 6 % 0.25
=1.50 km

Area of AABC = %xacma

= % 8 xE=24cm?

lcmrepresents 0.25 km

1 cm?® represents 0.25 x 0.25km?

The area of plot = 0.25x 0.25 x24km?
= .0625 x 24

=1.5km*



Answer 9.

Scale:-1: 25000

1em renresents 25000cm

25000
1000 100

1 cm represents 0.25km

i D

M2 = ABZ 4 BCP

i
=144 + 256
AC*= 400
AC= 20cm

= 0.25km

Actual length of diagonal= 20 %0.25

= 5.00

=5km

1cm represents 0.25km
lem® represents 0.25 x 0.25km?

The area of the rectangle ABCD

AB x BC

16 x12=192c

The area of the plot = 0.25 x 0.25 x 192km?

=12km*



	Ex - 15.1.pdf
	Ex - 15.2.pdf



