Chapter 15. Similarity

Ex 15.1
Answer 1.
A
D E
B
Given :- E= g, AC=5.6
CB 7
To find :- AE = x
Sol: In AABC, DE||BC,
wHEEpE - 0C
OB EC
g= X
7 56E-x
= 11.2-2x=7x
=.11.2=150
=x =1.24
Answer 2. P
X {x+2:|
M N
(x-2)
Q
Sal: In APQR, MN||QR,
[ I
By BPT — =—
YER MG TR
X ¥4 2
-2 x-=2
= x-x=x"-4
=-Xx =-4
=x =4
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Answer 3. a

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

AB BC AL
PR MR

& 9 Y

9"y 105
& 9 6 %
=IRETRE 9 10.5
=by =81 = 63 = Ox
:}v:ﬁ = X =

&

:w:g =AC =7om

=0QR =13.5cm

Answer 4.

(Similar sides of similar triangles)

A 12 B P
. 15 . r

Given: guadrilateral ABCD~quadrilateral PORS
To find: x, m and n
Sol: quadrilateral ABCD~quadrilateral PORS
AB BC DC AD
PQ QR SR SR

8 B dm an

X =§r m=10cm , n=5.66...

x=7.5cm,m = 10cm,n = 6.67cm
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Answer 5.

0

Z20-x =)

B

To find: AQ, BO, CO,DO
In AAOB and ACOD
Z0AB = ~0DC (90°each)

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

A0 _D0B_AB
DO ac DE
s y &

20~0¢ 25y 8
x 2 y o2
O BEPE SN B
3x=40-2x, 3y =50 -2y
5x =40, 5y = 50
x=8,yv =10
AD =8com, OB = 10cm
OD=20-8=12cm, 0C=25-10=15cm
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Answer 6.

16

Given: DE=6cm,AE=3.6cm%E = % DE||BC
OB 3

To find: BC and AC
Sol: In AABC, DE||BC

~By BPT @ = E

BE B

2 36

7 s
SR =)
=
=1.8x3
x=5.4=EC
~AC=364+ 54 = 9cm
AC = 9cm

In AADE and AABC
ZADE= £ABC

Similarly #AED= ~ACB |corresponding angles]
~AADE ~ AABC [AA corollary |

AE  DE

AC
6

7 (Similar sides of angles)
Ex
9

BC
&
y

L

%5
B

'|:||f=

y=1
BE ="15em

Ln oL
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Answer 7.

B C

To prove: DE||BC

Sol: AB=5.6cm AC=7.2cm
AD=1.4cm AE=1.8Bcm
DB=4.2cm EC=5.4cm

AD 1.4 1
A2l w
DB 42 3
AE 1.8 1
AL
EC 54 3
From (1) and(2)
AD _ AE
DB EC
~DE||BC (By converse of BPT)
Answer 8.
A
4 6.4
D E
4.5 7.2
B C
gy B T A0 ey
OB 45 9
AE B4 =B
e ©)
EG e 9

From (1) and (2}

AD _AE

OB EC
~.DE||BC (By converse of BPT)
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Answer 9.

= P
/\ /\
3 t Q -]

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

-
-

ArAABC _ ABZ

To find: ArEPCR. = P—Q?

3
49
Required ratio = 36 : 49
Answer 10.
& B
3 D v Q 5 ;.
Given: AD:P5=4:9 and AABC ~ APQR
. A ARBC
To find: A APOR
ArARBC  ABZ
Sal: = -—--{1
o Zrapcr pp 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=,Q (AABC ~ APQR)
ZAOB=,PSQ (90° each)
ABAD ~ AQPS (AA corollary)

AB AD . . - .
B " Ps --—-(2) [similar sides of similar triangles)
Using (1)and (2)
ArAABC  AD? (416
ArAPOR ~ PS? _[5] 81
Requiredratiois 16 : 81
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Answer 11.

Given: AABC ~ADEF
To find: Ar. of ADEF

Ar.ApBC BCE

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

54 (3¥
AraDEF (ZJ

54 9
ArADEF - 16

Ar.ADEF=2%1°

= 96cm®

Answer 12.

A .
B L ¥ L

Given: AABC -~ AXYZ
To find: ¥7Z

, [ The ratio of areas of two similar triangles is equal to
ol: gt s 20 the ratio of square of their corresponding sides
" BrANYZ Y22 é RS

9 _(21)
16 ES
Taking square root both sides,
3 2
S i
V7= 2 1=
I5
¥YZ = 2.Bcm
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Answer 13.

B A
In righttriangle ABC,
By Pythagoras Theorem, AB® + BC* = AC®

2 BC? = AC? ---(1) (- AB=BC)
Given, ABCE ~ AACF

v GEeE g The ratic of areas of two similar triangles is egual to
r.

ArAACE T AL the ratio of square of their corresponding sides

BCE
AC?

P =

Requiredratiois 1 : 2

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

AN _5

Given : — ==

AC 8B

Ar.AAMN
ArAABC

To Find :

In AANMMN and ABBC
ZAMN = £ ACB {comresponding angles))
LARC =/ACH

. BAMN ~ AABC (AA corollary)

_ Ar AAMN  ANR (The ratio of areas of two similar triangles is equal to
" Ar.AABC  AC®\ the ratio of square of their corresponding sides.

5 2
(3
ArAAMN _ 25
ArAABC 64
Required ratio is 25 : 64

Ar.(rapeziumvBCN)
(b)If —- 7 ﬁnd Ar,(AABC)

AANMN ~ AABC {proved above}

_ N.M_M_[EJZ_E
" ArapBC AR \g) 81
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Answer 15.

o)

Given: E

o
ol
|

To find: [Similar sides of similar triangles)

In AFDE and AFCB
ZFDE= AFCB

£FED = ZFBC (Alternate interior angles)
AFDE ~ AFCB (A4 corollary |

. ArAFDE DE* [2}2 4 [The ratio of areas of two similar triangles is equal tr:-J

U ArAFBC  BCE A7 49 | the ratio of square of their corresponding sides
Answer 16.

Given: E = E,

TR 3
To find M

Ar. ANMDR )

Sol: In APST and APRO
ZPET = £POR

£PTS = £PRQG [Corresponding angles)
o APST ~ APQR {A4 corollary)
PL_ST_=
PR OR &
Mow, In AMTS and AMOQR

ZMTS = £ZMQR [alternate interior angles)

/MST = ZMRO)

L AMTS ~ AMOR (a8 corollary )

Ar(aMTS) _ TS _(5}2 25

(Similar sides of similar triangles)

Ar(aMORY  grZ lB) &4

The ratio of areas of two similar triangles is equal to
e, 25 64 | the ratio of square of their corresponding sides
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Answer 17.
Given: & - E
L
To find: —Qr.ﬁKLM
Ar AKTP
Sol: In AKLM and AKTR
LKLM = ZKTP [Given)

ZLKM = £TKP{Comm on)

AKLM ~ AKTP (84 corollary)

CARAKLM [KLT B (9]1 81
ARAKTP KT) \5) 25
. The ratio of areas of two similar riangles is equal to
e, 8l ;2 _ _ : .
the ratio of square of their corresponding sides

Answer 18.

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

ZDFE = £ZGFH  {Comm on)

ADEF ~ AGHF (AA corollary )

Ar.(VDEF) _ EF?
Ar(VGHF)  HF

; --==(1)

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?

EFf= 107 - 82

FF? = 36

EF =6

From (1],

Ar.(VDEF) _ [6]1 9
Ar(VvGHF) l4) 4
e, Y 1 2l
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Ex 15.2

Answer 1.
Scale= 1 500
lem represents SO0Cm
500
—— =5m
100

locm represents Sm

Length of model = ? = 10cm
Breadth of model= E = Bcm

Height of model= ?5—0 = 14cm

Answer 2.

Z0cm represents 400m

lcm represesnts % = 20cm

WiclEh sEmedel= 220 o Eom
>0

Length of model = 20cm

Surface area of the deck of the model= Scm = Z0cm

= 100¢cm®
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Answer 3.

Scale:- 1 500
lcm represents 500cm

_ 500

= = =5

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

(i) 1cm® represents 5m x Sm= 25m*

Deck area of the ship = 1500000m?

m® = B0000Cm?

Declk area of the model = @c

(iii ) 1cm? represents 5m x 5m % 5m = 125m®
Wolume of the model = 200cm®
wolume of the ship = 200 = 125m®
= 25000 m?*

Answer 4.

15cm represents = Z0m

lcm represents % = 2m

1cm? represents 2m % 2m = 4m?
Surface area of the model = 150 cm?
Actual surface area of asroplane = 150 x 2 = 2m?

= &00 m?
EOm? is left cut for windows
Area to be painted = 600 - 50
=50 m?
Cost of painting per m® = Rs. 120

Cost of painting 550 m? = 120 x 550
= Rs, 66000
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Answer 5.

lcm on map represents 12500m on land
1 cm represents 12, 5km on land
Length of river on map = 54cm

Actual length of the river = 54 x 12.5

= £75.000km

&75km

Answer 6.
(1) Scale: - 1 200000

s lom represents 200000cm

200000
1000k 100

lcm represents 2km

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

(i )k m? is represented by km?

1km? is represented by %cr‘r‘u2

20km? is represented by %xEDcmz = Scm?

Area on map that represents the plot of land=  Scm
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Answer 7.

Actual area= 1872km?
Area on map represents 117 om?
Let 1lcm represents x km

~ lem?® represents x % x km?®

Actual area = x % wx 117 km?

1872 = %% x 117

. _ 1872
x —

117
¥4= 16
w= 4

. lom represents 4 km
Length of coastline on map = 44cm
Actual length of coastline = 44 x 4 km
= 176 km

Get More Learning Materials Here : & m

@ www.studentbro.in



Answer 8.
Scale:- 1 : 25000

-1 cm represents 25000cm

- o R,
1000 100
~lcmrepresents 0.25km
A
e C

Actual length of AB = 6 % 0.25

= 1.50km

Area of AABC = %xacma

= é xS xB=24dcm*

lemrepresents 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?
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Answer 9.

Scale:- 1 : 25000

1ecm renresents 25000cm

- % = 0.25km
1 cm represents 0.25km
A\ D
B C
AC? = AB® +BC?
=4 B H
=144 + 256
AC= 400
AC= 20cm
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 x 12 =192 cm®

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

=12km?*
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