Chapter 16. Similarity

Ex 16.1

Answer 1.

B c
(i) In AADE and A ABC
/D= /Band £C = £E (DE||BC)

= MAADE ~ AABC
AD _AE
DB EC
= 4 _ a2
x—d Sx-19
= dx(3x-191=8x(x- 4]
= 12%-76=8x-32
= 4y = 44
=x=11




(i) In AADE and AABC
/D= /Band £C = £E (DE||BC)

= AADE ~ AABC

AD _AE
" DB EC
4_AE
5 2.5
o ap . 4x25

= AF = 2cm
(iii) In AADE and AABC

/D= /Band £C = ZE (DE||BC)
= AADE ~ AABC

CAD _AE
" DB EC

dx -3 Bx-7

3x-1 5x-3
=[x - 3)x(5x - 3= (8x-7)x(3x-1)
= 20x%2- 15x-12%x+9=24x2-21x-8x+ 7
= 20 - 27x + 9= 24x% - 29x + 7

=4 -2x-2=0

:>><:[><—1]|+%(><—1]=D

:>~[>c:+1]I=D;>c:—1=D
=
—j-I
E.l
o =1

(iv)In AADE and AABC

== %=1

sD= /Band £C = ZE (DE||BC)

= AADE ~ AABC
AD _AE
DB EC
DE=AB-AD=12-5=4
L8_12

4 EC
=ExEC=12x4

—EC - 12x4

= FEiZ = &cm



Answer 2.

B C
(iYAB=5.6cm, AD=1.4cm, AC=7.2cm and AE=1.8 cm

o AADE -0 AABC
= /0 =.B,/F =£C
But these are corresponding angles

Hence, DE||BC

B i U B B R I ey

AD=AB-BD =10.8-4.5=6.3cm

B R I T e w

AD_63 _21_ 7
AB 108 36 12
AE 28 14 7

AC 48 24 12

AD _ AE
AB  AC
» AADE ~ AABC

= A0 = #B; #E = /C
But these are corresponding angles

Hence, DE||BC
(i) AD=5.7 cm, BD=9.5 cm, AE=3.3 cm and EC=5.5cm

o AADE ~o AABC
= /0 =/B,/E =£C

But these are corresponding angles

Hence, DE||BC



Answer 3.
(i) Since PQ||BC
AP AQ

PE QC
AP AD
AB - AP~ QC
2 AQ
510

— D= EKEID

= AD = 4
(i) SincePQ||BC
AP PQ

AR BC
<_P4Q
7 21
D5 B
= PO =
Q 7
=PO=6

Answer 4.

(i) Since DE||BC
DE _ AD
BC  AB
2. A0 . fh 3
2 AB AR B
Since DB=AB-AD

=

=DB=8-3=5

Therefore, AD:DB = 3:5
(ii) DE:BC=3:8
Since DE| |BC

DE _AE
BC AC
_, 3 _AE

g 16

:}AE=3¥‘16

= AE=6



Answer 5.

/D E\
B C
ConsideringDE || BC

(i) AD_AE
DB EC

= AB-54+7=12
CAD 5
AR 12

ity 20 _ AE
DB EC
o .
EC DB
e
EC 7
-+ AC = AE + EC
= AC=5+7 =12
AE 5

"ACT 12
(iv) Since DE||BC

AD _ DE
AR BC
5 _25
12 BC
:}BC=2.5;{12

=B = &cm



(v) Since DE||BC

AD  DE
4B BC
5 DE
12 4.8
:~DE=5K4'8
1z
= BC = 2cm

Answer 6.

= AP = 56.,5cm

Answer 7.

I L
W ;-7
AR = 3.5cm

- AM < Sx AB

:>AWI=5K3'5

= AN =2.5cm



(i) Since MN| [BC and =M _ AN
VE NG

- AB = 3. 5om AV = 2.5Ccm
S MB =AB-AM=35-2.5=1cm
AN AN
MB  MNC
_ 2.5 _AN
1 2

2.5x%2

= AN = = 5Cm

Mo,
AT = AN+ NC
= AC=5+2=7cm

Answer 8.

P

p
9.6 cm
Q

M

._l

S D T

Since QR isparallel to ST,
By Basic Theorem of Proportionality,
PR _ PR
PS ~ PT

3 PR
= =_"

4 9.6

9.6 %3

PR =
= 4

= /.2 Cm




Since QR is parallel to 5T,
QM || sD
By Basic Theorem of Proportionality,
P PM
PSS~ PD
_3_P
4 PD
dn
=PD = —
3

So, the length of the perpendicular fromP to ST in
dn

terms of p is —.
RS

Answer 9.

B

A C

In AABC,

Using Pythagoras theorem
BC? = AB® 4+ AC?

BC® = 8% + &7

BC? = 64+ 36

BC = 4100 = 10..........0)
In AABD,

Using Pythagoras theorem



ADP = AB® - BDF

AD? =82 -BD?.....(i)

In AACD,

Using Pythagoras theorem

AD? = AC? - D

AD? =62 - CD2.....0ii)
Equating (ii) and (iii)

82 -BD? = &% - CD?

-+ G0 = BC-BD

8% -BD? = 6 - (BC-BD Y

CD =BC-BD

BC = 10cmi fromii))

82 -BD?=&2-(10-BDF

8% -BD? = 6° - (100 - 208D + BD?)
64- BO? = 36 - 100+ 20BD - BD?
64 = —64 + 20BD

20BD = 128

BD = 6.4cm

Answer 10.
In APRT and ASQT
ZPTR = £5TQ {vertically opposite angles)

ZRPT = £8QT (alternate angles « PR||SQ)

» APRT = ASQT

RT _ST
PT  TQ
B0 _ 2
5 6
s BT = 252
= RT =7.5cm
Also,
PT _TQ
PR SO
_5_56
10 SQ
j5Q=6xlD

=50 =12cm



Answer 11.
In ACGBand AAGP
£ CGB = £AGP (vertically opposite angles)
£ GAP = S GCB (AD | |BC, therefore alternate angles)

Therefore, ACGB ~ AAGP (AA axiom)
CG BC
T GA AP
3 12
5 AP
— AP Sxl2

= AP = 20cm

Answer 12.

(i) In AOBQ and AOQPC
Z0QB = Z0OPC =90 (QC and BP are altitudes)
S QOB = ZPOC (vertically opposite angles)
Therefore, AOBQ ~ AQPC

_ P0 _ LB

OP ~ OQ
=PCx Q0= QBxOP

(ii) Since AOBQ ~ AOPC
oo oc_oB B
PO PC ™ QB QO
ot OB
PCxPO OB x QO
OC* _ PCxPO
OB* GBx QO




Answer 13.

In APQSand AQTR
SPQS = LTQR (vertically opposite angles)
ZSPQ = SOQRT (altermate angles)

Therefore, APQS ~ AQTR

PQ QR
s Ny - oy
Qs 47
= PQ_15
12 10
15x12
:i‘ =
P 10
=P = 18cm
Also,
Qs _QT
PS  RT
1210
PS 6
6x12
=Ps =
10
=P =7.2cm

Answer 14.

In APQA and ADQC
SPQA = £DQC (vertically opposite angles)

SAPQ = ~QDC  (alternate angles since AB||DC)

Therefore, APQA ~ ADQC
CCQ QA

QD PO
=00 xPO= QA x QD



Answer 15.

A

B M cE N F
Since AABC ~ ADEF
/B=/E

SAMB = ZDNE  (Both are rightangles)

Therefore, AANB ~ ADNE
CAM _ AB

DN DE

=AM: DN = AB:DE

Answer 16.

(By Basic Proportionality theorem |

AD is the bisector of £ CAF
SFAD = £ CAD

Since CE||AD

Therefore,

£ ACE = £ CAD...... (i) (alternate angles)

£ AEC = ZFAD...... (iv) (correspondingangles)



From (ii), (iii) and (iv)
ZAEC = ZACE
In AAEC,

S BEC = ZACE
= MG = BE uiaue. {v) (Equal angles have equal sides opposite to them)

From (i) and (v)

BD AB

Ch AC

Answer 17.

S
In APQR, AB||RQ

% = % .....[1)[By Basic Proportionality theorem)

In APQS, BC||SQ

B TR (ii)[By Basic Proportionality theorem)

From (i) and {ii)
PC PA

R

Answer 18.
In AABC, DE||AC

e— = (i)[By Basic Proportionality theorem)

i = (ii)(By Basic Proportionality theorem)

From (i} and (ii)
BE BC

EC CP



Answer 19.
In AABD and A APQ,
ZBDA = ZPQA = 90°
LA =LA

Therefore, ASBD ~ AAPGQ  (AA axiom)

AB  BD

And hence, il

Answer 20.

In APMS and AMQN
SPMS = SNMQ  (vertically opposite angles)

SZSPM = ZMQN  (alternate angles, since PS||GQN)
Therefore, APMS ~ AMQN

=P _MQ
CPM TGN

In APMS and AMRS

ZPMS = ZMSR (alternate angles, since PM| |SR}
S5M = 5M

Therefore, APMS ~ AMRS

CSP MR
“PM SR

From (i) and (ii)

CSP MQ MR

CPMC OM SR



Answer 21A.

P S

Q R

Consider APTO and ARTS,

E = g = l (Giueﬂ)

TR 1% 2

SPTO = ZRTS (Wertically Opposite angles)
= APTO ~ ARTS (SAS criterion for Similarity)

Answer 21B.

Consider APTO and ARTS,

E = g = l (Giyeﬁ)

TR T3 2

ZPTO = ZRTS (Vertically Opposite angles)

= APTO ~ ARTS (SAS criterion for Similarity)
TF

TR .
= __ = — (Rearrandging the terms
T0°- TS ( ging )



Answer 22A.

A

a Construction :Draw CE || BP and produce AB toE.
Proof  BP || EC

ZPBC = #BCE (Alternate angles)

ZABP = #AEC (Corresponding angles)

Also, ZA8BP = #PBC

= #BCE =.ZBEC

So,BE =BC

In ALEC,
AP _AB
PC ™ BE
AP AB
= i—e
PC  BC
=BCx aP =PC = aAB

b, Mote: Itisnot possible to prove thispart due to inadequate data.



Answer 23.

A

Becm

&cm P Q

-

B

Inright - angled AABC,
PO | BC

P& QA
T 2B T AC

1 6
3 AC
= AC=158cm
By Pythagoras Theorem,
BC? = AC® — AR®
= BC* =18 -8°
= BC® =324 - 64
= BZ = 16. 1 2.6



Ex 16.2

Answer 1.

ABBT ~ APRD)

hesP Bl Ceal)
L8 e AP

ZB ~ LR

PAMEAS,

AB ~ PR,BC ~ RO, AC ~ PO

Answer 2.

1.5cm 1cm

D E
3cr\/ \
B &
DE || BC
AD _ AE
AB AL
1.5 1
— -

4.5 AC
= AC =3 cCm

Answer 3.

Since the two triangles are similar,

so theratio of the corresponding sides are equal.
Let »x andy be the sides of the triangle,

where v is the longest side.

3=$:>}{=?.5cm

:E:wg:gcm

Y
50, the sides of the tfriangles are 4.5 cm, 7.5 cmand 9@ cm.

| ool



Answer 4.

We linow that,
for two similar triangles, ratio of the corresponding sides
isequal toratio of the perimeters of the triangles.

= Ratio of the corresponding sides = % = %
that is, ratio of the corresponding sidesis1 : 2.

Answer 5.
P
Harmeet and the pole will be perpendicular to the ground,
So,PQI| ST
In APQR and ASTR,
PR = Z5TR (Both areright angles)
5 Z£PRO = Z5RT (common angle)
APOR ~ ASTR (AA criterion for similarity)
. PQ QR
6 feet ST TR
_h_12
6 3
- n 1 =h =24 feet
T 3Sfeet R Hence, the height of the pale is 24 feat.
e 12feet ——>
Answer 6.
A
FAAY
/N
/ Y
/! L
B L c

Theratio of the areas of two similar trianglesis equal to the ratio of the
squares of the corresponding altitudes.

| aredAABC) _ AL®
Carea sPQRY DIME
2
_ 16 _ AL
9 1.8°
_ pz_ 16x3.24
9
= AL =576
= AL = 2.4cm




Answer 7.

\
B L

Theratio of the areas of two similar trianglesis equal to the ratio of the
squares of the corresponding sides.

. area AABC)  AB?
" ares APCRY  DE®

169 267
121 DE?
121 x 676
=DEf= """ """
159
= DE2 = 484
= [DE = 22cm
Answer 8.
FARY
P
/ A
n')lll I.I\"
D‘I;lk E
/ \

Area( A ADE) = areal(trapezium BCED)

= Area( AADE) + Area{ AADE) = area(trapezium BCED) + Area(AADE)
=2 Area( AADE) = Area( AABC)

In AADE and AABC,

SADE = #B (corresponding angles)
SA= LA

Therefore, AADE ~ AABC

. area(hADE)  AD?

T area AABC) T AB?

ares(AADE) AL
2x area AMDE)  ABZ




= AB = \2(AB -BD)
= (/2 - 1188 = JZBD

LED -1 2-43
AR 2 2
Answer 9.
A
D, E
AD: DB = 2:3

AB=AD +DB =2+3=5
(i) area AADE) _ AD?
ares AABC)  AB®
ares AADEY 27
ared ARBC) | 52
ared ARDE) 4
ares AMBC) -5

ared trapeziumEDBC) _ ares AABC) - areal AADE)

(ii) ared ALBC) ared AABC)
- ared rapeziumEDBC) 25-4
area AABC) 25

ares(trapeziumEDBC) 21

area AABC) -~ 25




Answer 10.

A
Q
P
H
B Cc
In AAQP and AABC
LA = LA
£PQA = £ABC (right angles)

Therefare, AAQP ~ AABC
(i} By Pythagoras theorem,
BC? = ACH - AB?
=B = 10" -8&°
=BC* = 100- 64
=B = 36
=B = 6cm

Area (MBC)=%><AB x BC
Area (AABC) =% xE8x6
Area (AABC) = 24cm?
Since AAQP ~ AABC

AreaABOP)  PO?
Ared AABC)  BC?
_y Area AAQP) 37

24 TR
= Areal AAQP) = 9;624

= Ared AAQP) = 6om?

(ii) Area (trapezium EDBC) = Area (AABC) - Area (ALQP)
Area (trapezium EDBC) = 24 - 6 = 18 cm?

Ared TrapeziumEDBC) 18

Area AABC) 24
Ared TrapeziumEDBC) 3
Areal AABC) T4

Area (trapezium EDBC): Area (AABC) =3:4



Answer 11.
(i) Image length = 6 cm, Actual length = 4 cm.

Image length &

Scalefactor= —=~ ~ ¢~ _ =
LActual length 4

Scalefactor = 1.5

Since the scale factor = 1

=Type of size transformation = enlargement

(ii} Actual length = 12 cm, Image length = 15 cm

Image length _15
Lctual length 12

Scale factor =
Scalefactor = 1.25
Since the scale factor = 1

= Type of size transformation = enlargement
(iii) Image length = 8 cm, Actual length = 20 cm.

Image length 8

Scale factor = —== = ¥ _ =
calefactor Actual length 20

Scale factor = 0.4
Since the scale factor < 1 and =0

=Type of size transformation = reduction

(iv) Actual area = 64m*, Model area=100cm?

Actual area = 64 x 10000 cm? = 640000 cm?

Actual Area

Scale factor

JMD:IeI Area J 100 I 1

Scale factor = 0.0125
Since the scale factor < 1 and =0

=Type of size transformation = reduction

(v)Model area=75cm?, Actual area = 3m?*

Actual area = 3 x 10000 em? = 30000 cm?

Scale factor

Scale factor = 0.05
Since the scale factor < 1 and =0

= Type of size transformation = reduction

1

JMD:IeI Area_\, 75 _J 11
Actual Area 30000 400 20

1

640000 Y6400 80



(vi) Model volume = 200 cm?, Actual volume = 8 m?3

Actual volume = 8 x 1000000 cm? = 8000000 cm?

1

Model Wolume 200
Scale factor = =
Actual Yolume

Scale factor = 0.005

Since the scale factor < 1 and >0

=Type of size transformation = reduction

Answer 12.

= Scale factor

Q) Image length
Actual length
BiE
—— =06

s
=B'C=2x06
= B'C'=4.8cm

Image length

= Scale fact
Actual length L]

(ii)

A28 _ge
7B
5.4

= AB=—_
0,6

= AB=9cm

Answer 13.

( Image length
Actual length
AB
5=
= AB' =4x5
= A'B'=20cm

= Scale factor

=

(i) Image length
Actual length
BC'_
BC
= BC=E

5

Scale factor

5

= BC=5.Z2cm

1
2000000 \’40000 2

00



Answer 14.

Image length
Actual length

Scale factor =

Scale factor = g =1.5

XY _4=:

-

= ¥'Y'=1.5x12
= x'Y'=18cm
"L 45

p ¥

= X' F =1.5% 14
= x'7Z'=21cm

Answer 15.

Scale = 1:25000
(i) Actual length of AB = 3 x 250000 cm

S 250000
= km

~ 100% 1000
= 7.5km

AB = 7.5 km
(ii) Actual length of BC = 4 x 250000 cm

ey 250000
km

100 1000
10km

BC = 10km

Areal ABBC) = %x AB xBC

Areal AABC) = %x 7.5x% 10km*

ArealAdBC) = 37 .5km?

Area of plot = 37.5 km?



Answer 16.

12mx75omx2m =12mx0.75mx 2 m
Scale factor = 1:20

Length = 2m

Actuallength = 20 x length = 20x 2 = 40m
Breadth = 0.75m

Actual breadth = 20 x breadth = 20 x 0.75 = 15m
Height=1.2m

Actual height= 20 x height=20x 1.2 = 24.0m

Actual dimensions are = 24m x 15m x 40m

Answer 17.
Scale factor = 1:50000

(i) area of land represented on the map:
405gkm =40 X (100x 1000)?[as1 km = 100000 cm]

= 40X101°
Ared map)
Arealland)
Aregmap) 1
40x 10 (S0000F

a
Area(map) - 10 10 4000

(S0000Y¥ 25
Arealmap) = 160cm?

= Scale

(i) 1 cm on the map = 50,000 cm on the land (as the scaleis 1:50000)

1km = 100000cm = 2 X 50000 cm

distance{map)
distance(land) SCHiE

1 !
distance(land) = (1000007 (50000)

S0000

Hencel cm on map = ————
100000

= 0.5 km.



Answer 18.
(i) 1 cm on the map = 200,000 cm on the land (as the scale is 1:200000)

1km = 100000 cm

distance{map)

dis tancelland)
2 1

distancelland) x (100000 ; (200000

= Scale

2w 200000
100000
= 4 km.

(i) 1 cm on the map = 200,000 cm on the land (as the scaleis 1:200000)

Hence 2 cm on map

1 cm? on the map = (200000)? on the land
1km =100000cm = 1 km? = 100000 x 100000 cm?

distancelmap)
dis tancelland)

2 1

distance(land)x (1000002 (2000002

= Scale

2% 200000 % 200000
100000 = 100000

= B kmé-.

Hence 2 cm?® on map =

(iii) area of land represented on the map:

205gkm = 20 X (100x 1000)* [as1 km = 100000 cm]

= 20X

Aredmap )

e ninl] g Sles |

Arealland) -
Aredmap) 1

20x 10t° (2000007

u]

Breamap)= 20x 10 20

(200000F 4
Arealmap) = 5cm?®



Answer 19.
Scale = 1:20000
(i}1cm on the map = 20000 cm on the land (as the scaleis 1:20000)

1lm = 100000 cm

distance(map)
dis tance(land)

6 1
distance{land) = 100000 20000

= Scale

6% 20000
100000

= 1.2 lem.

Hence & cm on map =

(i) 1 km = 100000 cm
4 km = 400000 cm

distance(map)

dis tance(land) FEl
distance(map) 1
400000 20000
4 km distance on map = 20000
L0000
= 20 cm

(iii) area of lake represented on the map:

125gkm =12 X (100x 1000)* [as 1 km = 100000 cm]

= 12X1040
Aredmap )
——— = Scal
Aredland) e
Aregmap) 1

12x 10F% (200000
12x 101 1200
(20000F 4
Area map) = 300cm?

Ared map) =



Answer 20.

Scale = 1:40
(i) Thelength of the model = 15 cm

The actual length =15 x 40 = 600 cm = T GIm

(ii) Volume of the truck = 64 m?

volume(model) Seale
volume| truck)

volume(model) 1
64 (10007 (407
000000

Woumel model) =
&4000

Wdume{ model) = 1000cm®
(i) Aredmodel)
Areatruck)
30x (100 _ 1
Area(truck) (400
Arealtruck ) = 30 x 1600 % 104
Arealtruck ) = 4.8 x 10%cm?®

Scale

Answer 21.

Scale= 1:500
(i) Thelength of the model = 1.2 m
The actual length = 1.2 x 500 = 600 m

(i) Arealdeck model)

= Scal
Ared dedship) e
1.6x100x 100 _ i
Areadedishiplx 100« (1000F  (S00)°
Arealdeddship) = L.6a 2500
10000

Arealdeckship) = 0. dkm?
(iii) Volume of the ship = 1 km?

volumel model)
volume(ship)
volume(model) 1
1% (1000F (5000
1000000000
125000000
volume! model) = 8m?

= Scale

Yolumel model) =



Answer 22.

scale = 1:25000
(i) In rectangle ABCD,
AB=12com, BC =16 cm

AC is the diagonal.
By Pythagoras theorem

ACH = AB* +BCE

ACH = 127 ¢+ 167

ACE = 144 + 256 = 400
= AC = 20cm

Scale =1 25000
AT = 20 x 25000cm
20 25000
=" km
100 1000
= AC = Hamn

(i) Area ABCD = 12 x 16 x 25000 x 25000 cm?

= AC

12x 16 % 25000 25000 -
100 1000 100 = 1000
_ 12DDDkag
10000
1Hm*




Answer 23.

Scale= 1:25000
(i)Let AB = 225 cm and BC = 64 cm

Actual length of AB -

225 25000
_ 22X 20U

100 1000
S625
= lm

100
= 56, 28«m
Actual length of BC -

_ Bl ESDDDk
100« 1000
- Ekm
100
= 16m

(ii) Area ABC éxlEx 16 x 25000 x 25000 cm?

1x 225 x 64 25000 % ESDDkag
Zx100x 1000 100 1000
Q000000 -

Z——— km

2% 10000

= 450k m?




Answer 24.

5
Steps of Construction of the Image

1. Draw BC measuring < crm.

2. With B as the centre andradius 4.5 cm,
make an arc above BC,

3. With C as the centre andradius 5 cmn,
to cut the previous arc at C.

4, AABC is the reguired triangle.

,ﬁ',IBI
Scale factor = ———
4B

AIBI
=l =——

]
= A'B'=8cm
B'C'
Scale factor = ——
BEC
= J = &

4.5
=RB'C'=9¢cm
Scale factor = £

A0

AICI

2=
5

=A'C'=10cm

Steps of Construction of the Image
1.Draw B'C' measuring @ cm.

2. With B' as the centre andradius 8 cm,
make anarc aboveB'C',

3.WIth C' as the centre andradius 9 cm,
to cut the previous arc at C',



4, A8 'B'C'is the required image of the AABC.
Cnmeasuring the sides, we get
AIBI _ BICI _ AICI

N o ol Scale factor = 2
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