Chapter 15. Similarity

Ex 15.1
Answer 1.
A
o E
& C
G Tl = 2 apesg
B]=] 7
To find :- AE = x
Sol: In AABC, DE||BC,
wHEEpE 0. BE
DE EC
g= ®
7 BEe-=x
= 11.2-2x=7x
=131, = Ox
=x=1.24
Answer 2. P
X (x42)
M , N
(x-2) {x-1)
Q R
Sol: In APQR, MN||QR,
Pr P
By BPT — = —
YRR Mo TR
£ ¥+ 2
¥—2 x-2
= xf-x=x*-4
=X =-4



Answer 3. A

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

- §—S = S—E = % (Similar sides of similar triangles)
B e P
9 vy 10.5
8 O
S v ' 9 105
=6y = 81 = 63 = 9x
e B i =
6
ok g =AC = 7cm
=0QR =13.5cm
Answer 4.

A 12 B P 8 Q
s R
. 15 » m

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

8 5 m n

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

x:@, m = 10cm, nz%

= ;. m=10em , n=b.66...
2

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



Answer 5.

25-y

20-x

B

To find: AO, BO, CO,DO
In AAOB and ACOD
Z0OAB = ,0DC (90°each)

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

AD OB AB
DG @ 0g
Xy B
D0~ax 25wy 0
X2 o2
D~ 325N o
Ax=40-2x, 3y =50- 2y
5x =40, 5y = 50
x=8,yv=10

AD = Bocm, OB = 10cm
OD=20-8=12cm, OC=25-10=15cm



Answer 6.

3.6

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

To find: BC and AC
Sol: In AABC, DE||BC
-yBpT 2L _AE
ODE EC
2 36
& g
S.Ex3
:;(:
=
=1.8x3
x=5.4=—=FC
JAC=3.6 4+ 5.4 = Som
AC = 9cm

In AADE and AABC
ZADE= ZABC

Similarly ZAED= ZACB [corresponding angles]
~DADE ~ AABC [AA corollary |

AE  DE

- [Similar sides of angles)
Eda
9

BE ="15bem



Answer 7.

e C
To prove: DE||BC
Sol: AB=5.6cm AC=7.2cm

AD=1.4cm AE=1.8cm
CB=4.2cm EC=5.4cm

e e ¢

Lol —(2)

From (1) and (2)
AD _AE

DB EC
~.DE||BC (By converse of BPT)

Answer 8.

4.5

B

Sol: E:i:g ————[1}
OB 4.5 9
LE B4 =
EG iz 9

From (1) and (2)

AD  AE

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



Answer 9.

kx P
B & Q )

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

15
-

ArdABC _ AB?

To find: ArEEOR = o

=E20
49
Required ratio = 36 : 49
Answer 10.
A B
B D = Q S i
Given: AD:P5=4:9 and AABC ~ APQR
L ARAABE
To find: Ar APOR
ArnABC  AB®
Sol: = .
o mapr pE W)

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

In ABAD and AQPS
£B=,0 (AABC ~ APQR)
ZAOB=,PSQ (90¢ each)
ABAD ~ AQPS (AA corollary)

AB  AD o . —_. .
G- PE ----(2) [Similar sides of similar triangles)
Using (1)and (2)
ArASBC  AD? (416
AraPOR PSE _[ﬁ] =31
Requiredratiois 16 : 81




Answer 11.

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

ArAABC _ B
ArADEF EF?

54 (3Y
ArADEF |4

.
ArADEF 16

Ar.ADEF=2%16

= 96

Answer 12.

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

A et
g L ki £

Given: AABC ~ AXYZ

To find: ¥YZ
. [ The ratio of areas of two similar triangles is equal to
ol: Al W L the ratio of square of their corresponding sides
" ArAXYZ | Y2 g Gl

9 (2.1f

16 YEE

Taking square root both sides,

Bl

4 ¥z
YZ= 2 1=

5



Answer 13.

8]

B A

In right triangle ABC,

By Pythagoras Theorem, AB® + BC® = AC*

2 BC? = AC? ---(1) ( ~AB=BC)

Given, ABCE ~ AACF
o [ The ratio of areas of two similar triangles is equal to

AEADRE LB the ratio of square of their corresponding sides

ArpaACF  ACE

_ B&8
AC?
1

2

Requiredratiois 1 : 2

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

Given : ﬂ =§

AC 8B

Ar.APMN
Ar AARC

ToFind :

In AAMN and AABC
ZAMN = £ ACB {comresponding angles))
ZARC =/ACH

*. HANN ~ AABC (AA corollary)

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

5 2
-(3)
ArASMN 25
ArAnBC 64
Required ratio is 25 : 64
AB_9 Ar.(frapeziumMBCN)
(b)If AM 4’ﬁnd Ar.(AABC)

AAMN ~ AABC {proved above}

 ARAAIMN  AME (4]2 16

" BrafBC AB? \9) " &1



Answer 15.

]

Given: E

m
3
Al P

To find: [Similar sides of similar triangles)

In AFDE and AFCB
ZFDE= ZFCB

ZFED = ZFBC (Alternate interior angles)
AFDE ~ AFCB [AA corollary |

CArAFDE DE* ~ [2}2 _ 4 (The ratio of areas of two similar triangles is equal to
T ARAFBC T BEE 49 Lthe ratio of square of their corresponding sides

7

Answer 16.

Given: E = E,
TR 3
To find M
Ar LAMOR)
sol: In APST and APROQ
ZPST = 2POR

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

. FT 5T 5
PR QR 8
Mow, In AMTS and AMOQR

ZMTS = £MQR [alternate interior angles)

ZMST = ZMRE)

L AMTS ~ AMOR (a4 corollary )
Ar(AMTSY  TS?  (5Y 25
ARL(AMOQR) — QR® [%] " 64

The ratio of areas of two similar triangles is equal to

Le. 25 64 | the ratio of square of their corresponding sides

(Similar sides of similar triangles)




Answer 17.

Given: & - E
KT &
A Ak LMV

Terifng: 0
Ar Ak TR

Sol: In AkLM and AKTP

ZKLM = ZKTP [Given)

ZLKM = £TKP{Comm on)
AKLM ~ AKTP (24 corollary )

ARAKLM [KLT B [9]“ 81

U ARAKTP kT] \A8) 5

e a1 o5 [The ratio of areas of two similar miangles is equal tl::-]

the ratio of square of their corresponding sides

Answer 18.

In ADEF and AGHF,
/DEF = ZGHF (90Peach)

ZDFE = 2GFH [Comm on)
ADEF ~ AGHF (AA corollary )

Ar.(VDEF) _ EF? (1)

Ar(VGHF)  HFF
The ratio of areas of two similar triangles is equal to
the ratic of square of their corresponding sides

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

EF<:= 107 - &2

EF* = 36

EF =6

From (1],

Ar(VDEF)Y _ (8Y 9

Ar(VOHF) [?J !

ol ¥ 1 2l



Ex 15.2

Answer 1.

Scale= 1 @ 500
lcm represents S00cm

500
= =5m
100
lom represents 5m

Length of model = ? =10cm

40

Breadth of model= = 8cm

Height of model= ?5—0 = 14cm

Answer 2.

20cm represents 400m

lcm represesnts % = 20Cm

Width of model = 199 _ sem
20

Length of model = 20cm

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

= 100 cm®



Answer 3.

Scale:- 1 500
lcm represents S00cm

_ 500
100
lcm represents Sm
(i) Actual length of ship=60 % 5m
= 300m
(i) 1cm? represents 5m x Sm= 25m-

Deck area of the ship = 1500000m?

1500000
S T I

Deck area of the model = m* = BO000cm?

(iii) 1cm® represents Sm x 5m x 5m = 125m°
wolume of the model = 200cm®

Wolume of the ship = 200 = 125nm°
= 25000 m*

Answer 4.

15cm represents = 30m

lcm represents % = 2m

1cm® represents 2m = 2m = 42
Surface area of the model = 150cm?
Actual surface area of asroplane = 150 x 2 x 2m?

= G000 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 = 550
= Rs, 66000



Answer 5.

lcm on map represents 12500m on land
1 cm represents 12.5km on land
Length of river on map = 5dem
Actual length of the river = 54 x 12.5
= 675.000km
=675km
Answer 6.
(i) Scale:- 1 ; 200000
~lom represents 200000cm

_ 200000
1000% 100

lom represents 2km

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

(i ke m? is represented by km?®

1km?® is represented by %cm2

20km? is represented by %xEDcmE = 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 = km

~lem?® represents x % x km?

Actual area = x % xx 117 km?

1872 = x* »x 117

. 1872
x =i

117
xi= 16
w=

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

= 176 km



Answer 8.
Scale:- 1 : 25000

=1 cm represents 25000cm

_ 25000 5 S
1000 100
~lcmrepresents 0.25km
A
6 C

Actual length of AB = 6 x 0.25

= 1.50km

Area of AABC = %}:BC}:AB

= % %2 xB=2dcm?

1cmrepresents 0.25 km

1 cm? represents 0.25 x 0.25km?

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

='1.5km?



Answer 9.

Scale:- 1 : 25000

1em renresents 25000cm

_ 23000 _ 5 oskem
1000 100

1 cm represents 0.25km

AC2 = AB® B

=12% 4 167
=144 + 256
AC*= 400
AC= 20cm

Actual length of diagonal= 20 =x0.25
= 5.00

=5km
1cmrepresents 0.25km

1cm?® represents 0.25 x 0.25km?

The area of the rectangle ABCD = AB x BC
X {58 e W [ g

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

12km?
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