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8.0 n[aM¶

X¡{ZH$ OrdZ ‘| {d{dY Á¶m{‘Vr¶ AmH$ma h‘mao gm‘Zo AmVo hr ahVo h¢& h‘mao OrdZ H$s dñVwE± Ed§
{H«$¶mE± àË¶j ¶m AàË¶j ê$n go Á¶m{‘Vr¶ go g§~§Y aIVr h¢& BZ dñVwAm| Ed§ {H«$¶mAm| ‘|
Á¶m{‘Vr¶ Ho$ bjU d g§{H«$¶mE± XoIr Om gH$Vr h¢&

{ZåZ{b{IV AmH¥${V¶m| H$mo Xo{IE, ³¶m BZ‘| Á¶m{‘Vr¶ AmH$ma Am¡a n¡Q>Z© g‘m{hV h¢& AmnZo Bg
àH$ma Ho$ AÝ¶ AmH$ma àH¥${V ‘| XoIo hr hm|Jo, BZ‘| Hw$N> g‘ê$n hmoVo h¢ Am¡a Hw$N> ‘| AÝ¶ Á¶m{‘Vr¶
bjU hmoVo h¢& ¶{X h‘ Ü¶mZ Xo§ Vmo XoI|Jo {H$ h‘mao ’$e© AZoH$ Á¶m{‘Vr¶ AmH$ma {~Iao n‹S>o h¢&

³¶m Amn BZ {MÌm| ‘| Hw$N> g‘ê$n AmH$ma, AZwê$n AmH$ma Am¡a g‘{‘V n¡Q>Z© Ty>±‹T> gH$Vo h¢?

{MÌ.8.1 (a) {MÌ. 8.1(b)

Bg {MÌ ‘| {I‹S>{H$¶m| Ho$ AmH$ma ‘| gd©g‘mZVm; {ÌH$moUr¶ {S>OmBZm| ‘| g‘ê$nVm Am¡a Q>mBb n¡Q>Z©
‘| g‘{‘VVm XoIr Om gH$Vr h¡&

AmBE, n‹T>| {H$ Á¶m{0‘Vr¶ AmH$ma Am¡a BZHo$ {gÕm§V h‘mao X¡{ZH$ OrdZ H$mo {H$g àH$ma à^m{dV
H$aVo h¢&
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Move

Rotate Flip

 8.1 Ãƒ|Ã™ÁåoÁ Ãƒ|Ã™ÁåoÁ Ãƒ|Ã™ÁåoÁ Ãƒ|Ã™ÁåoÁ Ãƒ|Ã™ÁåoÁ (Congruency)

AmnZo AnZo X¡{ZH$ OrdZ ‘| AZoH$ g‘mZ AmH$ma Ed§ ‘mn dmbr dñVwAm| H$mo XoIm hr hmoiJm&
CXmhaUmV… n§Im| Ho$ g‘mZ gmH$ma d g‘mZ ‘mn Ho$ ãboS>m| H$mo&

{MÌ. 8.2
X¡{ZH$ OrdZ ‘| g‘ê$nVm H$m AH$ AÝ¶ CXmhaU Xo{IE&
{H$gr Am{S>¶mo H$s XþH$mZ ‘| OmBE Am¡a dhm± H$s gr{S>¶m| na Ü¶mZ Xr{OE&
g^r gr{S>¶m± g‘mZ ê$n Am¡a g‘mZ AmH$ma H$s h¢& ¶{X Vw‘ CÝh| EH$ Ho$ D$na EH$ aImo Vmo do EH$
Xÿgao H$mo nyar Vah T>±H$ b|Jr&
A~ Hw$N> nmoñQ>H$mS>m] H$mo EH$ Ho$ D$na EH$ a{IE& Amn XoI|Jo {H$ g^r nmoñQ>H$mQ>© g‘mZ ê$n Ed§
AmH$ma Ho$ h¢; do g^r EH$ Xÿgao go gdmªJg‘/gd©g‘mZ h¢&
Amn ^r Bg àH$ma Ho$ AZoH$ gdmªJg‘ dñVwE± ImoO gH$Vo h¢&
8.1.1 AmH$mam| H$s Ãƒ|Ã™ÁåoÁÃƒ|Ã™ÁåoÁÃƒ|Ã™ÁåoÁÃƒ|Ã™ÁåoÁÃƒ|Ã™ÁåoÁ     (Congruency of shapes)

{ZåZ na Ü¶mZ Xr{OE&
(i)

Fig. 8.3

Cn¶©wº$ {MÌ ‘|, ³¶m g^r EH$ hr AmH¥${V H$mo Kw‘m-{’$am H$a ~Vm¶m J¶m h¡?

¶hm± EH$ hr AmH¥${V H$mo Kw‘m¶m, {’$am¶m Am¡a PwH$m¶m J¶m h¡& do EH$ hr hmW Ho$ n§Io Ho$ {MÌ h¢&

¶{X h‘ g^r AmH$mam| H$mo EH$ Ho$ D$na EH$ aI| Vmo ³¶m nmE±Jo?
¶o g^r EH$-Xÿgao H$mo nyar Vah go g‘mZ ê$n go T>±H$ b|Jr& AV… BZH$m AmH$ma Ed§ ‘mn g‘mZ h¡&
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³¶m AmnH$mo ¶mX h¡ {H$ h‘ g‘mZ AmH$ma Ed§ ‘mn dmbr AmH¥${V¶m| H$mo ³¶m H$hVo h¢?
g‘mZ AmH$ma Ed§ g‘mZ ‘mn dmbr AmH¥${V¶m±, gdmªJg‘
AmH¥${V¶m± H$hbmVr h¢&
³¶m AmnH$mo ¶mX h¡ {H$ g‘mZ AmH$ma Ed§ g‘mZ ‘mn dmbr AmH¥${V¶m| H$mo ³¶m H$hVo h¢?
g‘mZ AmH$ma Ed§ g‘mZ ‘mn dmbr AmH¥${V¶m| H$mo gd©g‘mZ/gdmªJg‘ H$hVo h¢&
pâbn (nbQ>Zm) … O~ {H$gr g‘Vb AmH¥${V H$mo nbQ>Zm
pâbn (nbQ>Zm) H$hbmVm h¡, O¡gm {MÌ ‘| {XIm¶m J¶m h¡&
Kw‘md (Rotation) : H|$Ð Ho$ AmYma na {H$gr AmH¥${V H$mo
Kw‘mZm ‘Kw‘md’ H$hbmVm h¡& H|$Ð go AmH¥${V Ho$ {H$gr ^r
q~Xþ VH$ H$s Xÿar Kw‘md Ho$ ~mX ^r g‘mZ hmoVr h¡& àË¶oH$
q~Xþ na d¥Îm Ho$ H|$Ð go d¥Îm ~Zm gH$Vo h¢&
Bg‘| Ho$db H|$Ð pñWa ahVm h¡ Am¡a g^r q~Xþ d¥ÎmmH$ma ê$n ‘| Ky‘Vo ahVo h¢& EH$ ~ma H$m ‘nyU© Kw‘md’
360° Ho$ g‘mZ hmoVm h¡&
BZ Á¶m{‘Vr¶ AmH¥${V¶m| na Ü¶mZ Xr{OE&

(i)

{Ì ŵO

(ii)

H$moU
BZ g^r n§{º$¶m| ‘| AmH¥${V¶m| H$mo H«$‘e… ~‹T>m¶m, Kw‘m¶m Am¡a nbQ>m¶m J¶m h¡& BZ AmH¥${V¶m| ‘|
Am¶o n[adV©Z kmV H$s{OE&
Zht, ¶o g^r AmH¥${V¶m± g‘mZ h¢ Ho$db CZH$s pñW{V ‘| n[adV©Z h¡&
¶{X Xmo AmH¥${V¶m± gd©g‘mZ h¢, Vmo CÝh| {IgH$mZo, Kw‘mZo Am¡a nbQ>mZo go ̂ r dh gd©g‘mZ hr ahoJm&
gd©g‘mZVm Ho$ {bE ≅ {Mh²Z H$m à¶moJ H$aVo h¢&

A

B C

A

B C A

B

C

{IgH$mZm nbQ>ZmKw‘mZm
B

A C

P

Q R

P

Q
R

Q

R P
RP

Q

{IgH$mZm nbQ>ZmKw‘mZm
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1
2

3
4

5

6

7

8

9

10
11

12

13

14
15

A B

P

Q

A

O

B

P

Q

R

Bgo H$s{OE&

{ZåZ{b{IV AmH¥${V¶m| ‘| gd©g‘mZ AmH¥${V¶m| H$mo nhMm{ZE&

³¶m Amn ~Vm gH$Vo h¢ {H$ XmoZm| AmH¥${V¶mo§ ‘| H$m¡Z go (a) aoIm I§S>  (b) H$moU Am¡a (c) {Ì ŵO gd©g‘mZ
h¢?

(a) h‘ OmZVo h¢ {H$ Xmo g‘mZ b§~o aoImI§S> gd©g‘mZ hmoVo h¢&

AB H$s b§~mB© = PQ H$s b§~mB© Vmo AB ≅ PQ

(b) Xmo H$moU Amng ‘| gd©g‘mZ hmoVo h¢ ¶{X CZHo$ ‘mn g‘mZ hm|&

(c) ¶{X Xmo {Ì ŵOm| ΔABC Am¡a ΔPQR H$s g§b½Z ̂ wOmE± d H$moU g‘mZ hm| Vmo do gd©g‘mZ hmoVr h¢&
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5

A B

C
4

3

R

P

Q

ML N

P Q

AWm©V, AB = PQ Am¡a     A∠  = P∠

BC = QR B∠  = Q∠

CA = RP C∠  = R∠

ΔABC ≅  ΔPQR.

A~ Amn {H$g àH$ma H$h gH$Vo h¢ {H$ Xmo ~hþ̂ wO gd©g‘mZ hmoVo h¢?
AmBE BgH$m EH$ CXmhaU boH$a MMm© H$a|& ‘mZ br{OE {H$ Xmo dJ© ABCD Am¡a PQRS h¢& EH$-Xÿgao
Ho$ D$na aIZo go ¶{X do EH$ Xÿgao H$mo nyar Vah T>±H$ boVo h¢ Vmo do gd©g‘mZ hm|Jo&

AWm©V, O~ Xmo dJm] H$s ŵOmE± EH$ Xÿgao H$mo nyar Vah T>±H$ b| Vmo BÝh| gd©g‘mZ dJ© H$hVo h¢&

¶{X Xmo ~hþ̂ wO gd©g‘mZ hm| Vmo CZH$s g§b½Z ŵOmE± Am¡a H$moU g‘mZ hmoVo h¢&

Bgo H$s{OE&

{ZåZ {MÌm| Ho$ Omo‹S>m| H$mo Xo{IE Am¡a ~VmBE {H$ do gd©g‘mZ h¢ ¶m Zht& H$maU ~VmBE&
CZH$m Zm‘m§H$Z H$s{OE&

(i) (ii)

A

B C Q R

P

S R

P Q

D C

A B
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(iii) (iv)

(v)

8.1.2 g‘ê$n AmH¥${V¶m±

h‘mar nwñVH$m| ‘| Amgnmg H$s AZoH$ {MÌ h¢& CXmhaU Ho$ {bE, hmWr, ~mK, ^dZ {Z‘m©U H$s
ê$naoIm, ‘mBH«$mo{Mn H$s g§aMZm Am{X&

³¶m BÝh| CZHo$ g‘mZ ‘mn ‘| ~Zm¶m J¶m h¡? Zht, ¶h Ag§̂ d h¡& BZ‘| go Hw$N> AnZo dmñV{dH$
‘mn go H$‘ h¢ Vmo Hw$N> A{YH$&

Bgo H$s{OE&Bgo H$s{OE&Bgo H$s{OE&Bgo H$s{OE&Bgo H$s{OE&

1. nhcr AmH¥$Vr ‘| g‘ê$n AmH¥${V¶m± nhMm{ZE&

 (a)

                       (i)                       (ii) (iii)

(b)

                      (i)                         (ii) (iii)

4
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L M

4
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3
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EH$ H$mJO na no‹S> H$m {MÌ ~Zm h¡&h‘ H¡$go H$h gH$Vo h¢ {H$ ¶o {MÌ EH$ Xÿgao Ho$ g‘ê$n h¢?

dmñV{dH$ ~Zm¶m J¶m

¶hm± EH$ dñVw {d{dY pñW{V¶m| ‘| Xem©B© JB© h¡& H$m¡Zgr dmñV{dH$ AmH¥${V H$m N>moQ>m g‘ê$n h¡&

  dmñV{dH$ dñVw bKwH$aU-1 bKwH$aU-2            bKwH$aU-3     bKwH$aU-4
BZ g^r H$mo XoIH$a h‘ H$h gH$Vo h¢ {H$ bKwH$aU-3 dmñV{dH$ AmH¥${V H$m g‘ê$n h¡& ³¶m|?
A~ dmñV{dH$ dñVw Am¡a bKwH$aU-3 H$s g§JV VËdm| H$m AZwnmV kmV H$s{OE& AmnZo ³¶m XoIm?

¶hm± g^r g§b½Z H$moU g‘H$moU Am¡a g‘mZ h¢&
AV… h‘ Bg {ZîH$f© na nhþ±MVo h¢- “Xmo ~hþ̂ wO g‘ê$n hmoVo h¢ ¶{X CZHo$ g§b½Z H$moU Am¡a gd©g‘mZ
hm| Am¡a g§JV ŵOmAm| H$s b§~mB© g‘mZwnmVr hmo&”
g^r AÝ¶ bKwH$aUm| H$s g§JV ŵOmAm| Ho$ AZwnmV kmV H$s{OE&

8.1.3 h‘ g‘ê$nVm Ho$ Cn¶moJ {H$g àH$ma nVm H$a gH$Vo h¢?

B§Or{Z¶am| Zo EH$ ^dZ H$m ~mha go g‘ê$n Z³em V¡¶ma {H$¶m, S>r.Q>r.nr. H$aZo dmbm| Zo BgH$s
AmH¥${V H§$ß¶yQ>a H$s ghm¶Vm go ~ZmB© Omo {H$ Cg ^dZ Ho$ g‘mZwnmVr h¡& BgH$m à¶moJ ^dZ H$m
~¡Za ~ZmZo Ho$ {bE {H$¶m J¶m& ’$moQ>moJ«m’$a Zo Bgo g‘mZwnmV ê$n ‘| ~‹T>m H$a ¶m KQ>mH$a Vñdra|
{ZH$mbt& {dkmZ Ho$ ¶m g‘m‘mO{OH$ AÜ¶¶Z Ho$ ‘mZ{MÌ Bgr àH$ma AnZo dmñV{dH$ ê$n Ho$
g‘mZwnmVr bKwH$aU hmoVo h¢& AWm©V, dmñV{dH$ ê$n Ho$ g‘ê$n&

4

3

3

3

4

2

3

2.25

3

2.25

dmñV{dH$ dñVw H$s b§~mB©
bKwH$aU-3 H$s b§~mB©
dmñV{dH$ dñVw H$s Mm¡‹S>mB©
bKwH$aU-3 H$s Mm¡‹S>mB©

4
3

=

3 3 4 12 4
2.25 2.25 4 9 3

×
= = = =

×

`
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g‘ê$nVm H$s Om±M (Checking the similarity)

BZ g‘ê$n {MÌm| H$mo Ü¶mZ go Xo{IE& BZH$s ŵOmE± ‘m{nE Am¡a g§JV ŵOmAm| Ho$ AZwnmV kmV
H$s{OE, gmW hr g§JV H$moU kmV H$s{OE& AmnZo ³¶m XoIm?

(i)

(ii)

{nN>bo n¥ð> H$s AmH¥${V¶m| Ho$ AmYma na {ZåZ Vm{bH$m H$s ny{V© H$s{OE&

g§b½Z ŵOmAm| H$m AZwnmV g§b½Z H$moU

(i) dJ© = 
1 1
2 2

= (90o,90o,90o,90o) = (90o,90o,90o,90o)

(ii) g‘~mhþ {Ì ŵO = 
2
3  = 

2
3  = 

2
3 (60o,60o,60o) = (60o,60o,60o)

(iv) Am¶V = 
2
3  = ......... (90o,90o,90o,90o) = (90o,90o,90o,90o)

(iv) g‘H$moU {Ì ŵO = 
3
6  = ......... (......., ......., .......,) = (......., ......., .......,)

BZ àË¶oH$ Omo‹S>m| Ho$ CXmhaU ‘|, h‘ g§JV ŵOmAm| Ho$ AZwnmV H$mo g‘mZ nmE±Jo Am¡a g§b½Z H$moUm|
Ho$ AZwnmV ^r g‘mZ hm|Jo&
EH$ AÝ¶ CXmhaU Xo{IE&
¶{X Xmo {Ì ŵO ΔABC Am¡a ΔADE g‘ê$n h¢ Vmo h‘ {bI gH$Vo h¢ {H$ ΔABC ~ ΔADE.

¶{X do {Ì ŵO EH$ Xÿgao na aIo Om¶|, Vmo Amn XoI gH$Vo h¢
{H$ CZHo$ g§b½Z H$moU g‘mZ h¢&

AWm©V A A∠ ≅ ∠

B D∠ ≅ ∠  (³¶m|?)
C E∠ ≅ ∠  (³¶m|?)

1

1

2

2

2

2 2

3

3 3

3

2

3

2 3 3

4.5

4.5

3 6

4 8

5
10

A B

C

D

E
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Q R

P

2

A

B C

54

3

Am¡a g§JV ŵOmAm| H$m AZwnmV ^r g‘mZ hmoJm&

AWm©V AB BC AC
AD DE AE

= =

AmBE, A~ h‘ g‘ê$n {Ì ŵO ~ZmZo Ho$ {gÕm§V H$m Cn¶moJ H$aVo hþE Xÿar na pñWV dñVwAm| H$s
D±$MmB© kmV H$a|&
{MÌ ~ZmZm- EH$ b‹S>H$s Zo EH$ ñV§̂  Ho$ Hw$N> Xÿar na I‹S>o hmoH$a hmo ‘| EH$ n|{gb I‹So T>§J go booH$a
Cgo XoIm& CgH$m {MÌ n|{gb Ho$ ghmao  EH$ ñV§̂  H$m {MÌ ~Zm¶m& CgZo XoIm {H$ n|{gb
Zo ñV§̂  H$mo nyar Vah T>H$ {b¶m h¡& ¶{X Bg {MÌ H$mo {nN>bo {MÌ go
VwbZm H$a| Vmo h‘ H$h gH$Vo h¢ {H$

n|{gb H$s b§~mB©, ŵOm H$s b§~mB© Am¡a ñV§̂  go b‹S>H$s VH$ H$s Xÿar ‘mn H$a ñV§̂  H$s D±$MmB© (H)
H$m AZw‘mZ bJm gH$Vo h¢&

à¶ËZ H$s{OE&
A~ AnZo hmW ‘| ñHo$b boH$a Cgo AnZr nmR>embm ̂ dZ H$s {Xem ‘| CR>mBE Am¡a
nmR>embm ^dZ H$s D±$MmB© H$m AZw‘mZ bJmBE& (nmR>embm ^dZ go AnZr
pñW{V ‘| g‘w{MV n[adV©Z bmBE) {MÌ ~ZmBE Am¡a nmR>embm ^dZ H$s D±$MmB©
H$m AZw‘mZ bJmBE&

CXmhaU 1: Δ ABC ~ Δ PQR g‘ê$n Am¡a 053C∠ =
h¢& PR ŵOm H$s b§~mB© Am¡a H$moU ∠P  kmV
H$s{OE&

hb … Δ ABC ~ Δ PQR

O~ Xmo {Ì ŵO g‘ê$n hmoVo h¢ Vmo CZH$s
g§b½Z H$moU g‘mZ hmoVo h¢ Am¡a g§JV ̂ wOmE±
g‘mZwnmV hmoVr h¢&
PR
AC   =  

PQ
AB   ⇒  

PR
5  =  

2
4

                              PR = 
2
4  × 5 = 2.5

d←⎯⎯⎯⎯⎯→D←⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯→

←
⎯

⎯
⎯

⎯
→

h

←
⎯

⎯
⎯

⎯
→

HñV§̂  H$s D±$MmB© (H)

n|{gb H$s b§~mB© (h)

ñV§̂  go b‹S>H$s VH$ H$s Xÿar (D)
hmW H$s b§~mB© (d)

=
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193

AV…
∠R = ∠C = 53o

{Ì ŵO Ho$ VrZm| H$moUm| H$m ¶moJ 180o hmoVm h¡&
AWm©V    ∠P + ∠Q + ∠R = 180o

        ∠P + 90o + 53o = 180o

        ∠P  =  180o – 143o = 37o

CXmhaU 2: Xmo {^Þ ŵOmAm| Ho$ dJ© ~ZmBE&
³¶m Amn H$h gH$Vo h¢ {H$ do g‘ê$n
h¢& Xmo dJm] H$s n[a{‘{V Ho$ joÌ’$b
kmV H$s{OE&

  g^r ŵOmE± g‘mZwnmVr h¢- 
AB
PQ  = 

BC
QR  = 

CD
RS  = 

DA
SP  = 

2
4  = 

1
2

g§b½Z H$moU 90o Ho$ h¢&
AV… dJ© ABCD ~ dJ© PQRS

ABCD H$s n[a{‘{V = 4 × 2 =  8 go‘r
PQRS H$s n[a{‘{V = 4 × 4 =  16 go‘r

CZH$s n[a{‘{V H$m AZwnmV = 8 : 16 =  1 : 2 BZH$s n[a{‘{V g‘mZwnmVr h¡&

ABCD H$m joÌ’$b =  2 × 2 = 4 cm2

PQRS H$m joÌ’$b =  4 × 4 = 16 cm2

joÌ’$b H$m AZwnmV =  4 : 16 = 1 : 4 = 12 : 22

∴dJm] Ho$ úmoÌ\$cm| H$m AZwnmV = dJ© H$s g§JV ŵOmAm| H$m AZwnmV g‘mZ h¡&

A B

D C

2

2 P Q

S R

4

4

O A

B

C
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CXmhaU 3: OJXre Zo EH$ ñHo$b H$mo b§~dV T>§J go 1 ‘r. H$s Xÿar na aIH$a EH$ no‹S> H$s D±$MmB©
H$m AZw‘mZ bJmZm Mmhm Am¡a ¶h AmH¥${V ~ZmB©& ¶{X no‹S> H$s ñHo$b Ûmam ‘mnr JB©
D±$MmB© 85 go‘r hmo Am¡a no‹S> go Cg VH$ H$s Xÿar 15 ‘r. hmo Vmo no‹S> H$s dmñV{dH$
D±$MmB© kmV H$s{OE&

hb …  Δ OAB ~ Δ OCD AmH¥${V ‘| Xmo g‘ê$n {Ì ŵOm| H$s ŵOmE± g‘mZwnmVr hmoVr h¢&

∴  
OA
OC  = 

AB
CD  = 

OB
OD

∴  
1

15  = 
0.85
CD   ⇒  CD = 0.85 × 15 = 12.75 ‘r

∴  no‹S> H$s D±$MmB©  = 12.75 ‘r
8.2 {dñVmarH$aU (Dilations) :
H$^r-H$^r h‘| Hw$N> AmH¥${V¶m| H$mo ~‹S>m d N>moQ>m H$aZo H$s
Amdí¶H$Vm n‹S>Vr h¡& ¶hm± XmoZm| hr n[apñW{V¶m| ‘| AmH¥${V¶m±
dmñV{dH$ AmH¥${V Ho$ g‘ê$n hr hmoVr h¢& VmËn¶© h¡ {H$ AnZo
X¡{ZH$ OrdZ ‘| h‘ g‘ê$n AmH¥${V¶m± ~ZmVo hr h¢& g‘ê$nVm
H$m Ü¶mZ aIVo hþE {H$gr AmH¥${V H$mo ~‹S>m ¶m N>moQ>m H$aZm
{dñVmarH$aU ‘{dñVmarH$aU (Dilation)’ H$hbmVm h¡&
{ZåZ {dñVmarH$aU ABCD H$mo Xo{IE& ¶h EH$ Am¶V H$m AmboI H$mJO na {MÌU h¡&
àË¶oH$ erf© A, B, C, D H|$Ð ‘O’ go Omo‹S>m J¶m h¡ Am¡a b§~mB© H$mo A1, B1, C1 Am¡a D1 VH$ H«$‘e… Xmo
JwUm VH$ ~‹T>m¶m J¶m h¡& {’$a A1, B1, C1, D1 H$mo Omo‹S>H$a Am¶V ~Zm¶m J¶m h¡ Omo {H$ Am¶V

ABCD Ho$ Xmo JwUm h¡& ¶hm±, O H$mo {dñVmarH$aU H$m H|$Ð H$hm OmVm h¡ Am¡a  
1OA

OA
 = 

2
1  = 2 ‘mnZ

JwUZ ‘k’ H$hbmVm h¡&
Bgo H$s{OE&
1. J«m’$ nona na EH$ {Ì ŵO ~ZmBE Am¡a Bgo VrZ JwUm {dñVm[aV H$aVo hþE {’$a EH$

{Ì ŵO ~ZmBE& ³¶m ¶o XmoZm| AmH¥${V¶m± g‘ê$n h¢?
2. EH$ dJ© H$mo J«m\$ na CVmaH$a CgH$s {dñVm[aV H$aZo H$m à¶mg H$s{OE Am¡a

‘mnZ JwUZ 4, 5 VH$ ~‹T>mBE& AmnZo ³¶m XoIm?
8.2.1 {dñVmarH$aU H$s aMZm (Constructing a Dilation) :
CXmhaU      4: {dñVmarH$aU H$s aMZm ‘mnZ JwUH$  k = 2 Ho$ gmW EH$ {Ì ŵO H$m {Z‘m©U Ho$db

nQ>ar Am¡a àH$ma Ûmam H$s{OE&
hb … gmonmZ 1:EH$ {Ì ŵO Δ PQR ~ZmBE Am¡a

H|$Ð C go {dñVmarH$aU {H$¶m Om¶o
Omo {H$ {Ì ŵO ‘| pñWV Zhr§ h¡&
àË¶oH$ erf© Omo‹S>H$a {Ì ŵO ~ZmBE&
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gmonmZ 2: H§$nmg H$m à¶moJ H$aVo hþE, VrZ q~Xþ
P1, Q1 Am¡a R1 A§{H$V H$s{OE {Oggo
{H$ CP1 = k (CP) = 2 CP

CQ1 = 2 CQ

CR1 = 2 CR

gmonmZ 3: P1Q1, Q1R1 Am¡a R1P1 H$mo Omo{‹S>E&
Ü¶mZ aho {H$ Δ P1Q1R1 ~ Δ PQR

Aä¶mg - 8.1

1. {H$Ýht nm±M gd©g‘mZ dñVwAm| Ho$ Zm‘ ~VmBE {OZH$m Cn¶moJ h‘mao X¡{ZH$ OrdZ ‘| hmoVm h¡&
2. (a) Xmo gd©g‘mZ AmH¥${V¶m± ~ZmBE& ³¶m do g‘ê$n h¢? H¡$go?

(b)  Xmo g‘ê$n AmH¥${V¶m± br{OE& ¶{X Amn Bg‘| go {H$gr H$mo ^r {IgH$mVo ¶m nbQ>Vo h¢
Vmo ^r ³¶m do g‘ê$n h¢?

3. ¶{X  Δ ABC  ≅  Δ NMO, gd©g‘mZ ŵOmAm| Am¡a H$moUm| H$mo Zm‘m§{H$V H$s{OE&
4. ~VmBE {H$ {ZåZ {b{IV H$WZ ghr h¢ ¶m JbV& H$maU g{hV ~VmBE&

(i) 3 go‘r ŵOm dmbo Xmo dJ© h¢& CZ‘| go EH$ H$mo 45o VH$ Kw‘mZo na ^r do gd©g‘mZ h¢&
(ii) H$moB© ^r Xmo g‘H$moU {Ì ŵO {OZH$m H$U© 5 go‘r hmo, Amng ‘| gd©g‘mZ hm|Jo&
(iii) H$moB© ^r Xmo d¥Îm {OZH$s {ÌÁ¶m 4 go‘r hmo EH$-Xÿgao Ho$ gd©g‘mZ hm|Jo&
(iv) Xmo g‘~mhþ {Ì ŵO {OZH$s ŵOm 4 go‘r hmo bo{H$Z Δ ABC Am¡a Δ LHN Ho$ ê$n ‘|

Zm‘m§{H$V hm|, EH$-Xÿgao Ho$ gd©g‘mZ Zht h¢&
(v) ~hþ̂ wO H$m à{Vq~~ dmñV{dH$ ~hþ̂ wO Ho$ gd©g‘mZ hmoVm h¡&

5. q~XþAm| dmbo H$mJO na EH$ ~hþ̂ wO H$m {Z‘m©U H$s{OE& gmW hr BgHo$ gd©g‘mZ AmH¥${V¶m±
Am¡a Xn©U à{Vq~~ {d{dY pñW{V¶m| ‘| ~ZmBE&

6. q~XþAm| dmbo dJm©H$ma nona ¶m J«m’$ nona na EH$ Am¶V ~ZmBE& {’$a BgH$s g‘ê$n AmH¥${V¶m±
~ZmBE& XmoZm| H$s n[a{‘{V Am¡a joÌ’$b kmV H$s{OE& CZH$s g§JV ŵOmAm| go CZHo$ AZwnmV
H$s VwbZm H$s{OE&
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7. EH$ bmoho Ho$ ñV§̂  H$mo 7 gmV ñV§̂ m| Ho$ ghmao {MÌ ‘|
{XIm¶o AZwgma aIm J¶m h¡& ¶{X àË¶oH$ Xmo ñV§̂ m| Ho$
‘Ü¶ H$s Xÿar 1 ‘r. h¡ Am¡a A§{V‘ ñV§̂  H$s D±$MmB© 10.5
‘r. h¡ Vmo bmoho Ho$ AÝ` ñV§̂ m| H$s b§~mB© kmV H$s{OE&

8. EH$ 3 ‘r. Ho$ b§~dV pñWV ñV§̂  go 5 ‘r. H$s Xÿar na I‹S>o hmoH$a gwYm Zo ñV§̂  Ho$ nrN>o pñWV
^dZ H$mo XoIm& ¶{X ñV§̂  H$m erf© q~Xþ, ^dZ Ho$ D$nar ^mJ Ho$ ~am~a àVrV hmoVm h¡, Vmo
^dZ H$s D±$MmB© H$m AZw‘mZ bJmBE& ñV§̂  go ̂ dZ VH$ H$s Xÿar 10 ‘r. h¡& (g§Ho$V… ¶hm± gwYm
H$s D±$MmB© H$m Ü¶mZ Zht aIZm h¡)

9. {H$gr ^r ‘mn H$m EH$ MVŵ ©wO ~ZmBE& CgH$m VrZ JwUm {dñVmarH$aU H$s{OE& CZH$s g§JV
ŵOmAm| H$mo ‘m{nE Am¡a CZH$s g‘ê$nVm H$s Om±M H$s{OE&

8.3 g‘{‘V (Symmetry) :

{ZåZ{b{IV AmH¥${V¶m± Xo{IE& ¶{X h‘ CÝh| CZHo$ R>rH$ AmYo go ‘mo‹S>| Vmo XmoZm| Amoa g‘mZ AmH¥${V¶m±
àmá hm|Jr&

h‘ Bg Vah H$s AmH¥${V¶m| H$mo ³¶m H$hVo h¢? Cg aoIm H$mo ³¶m H$hVo h¢ {Ogna go BZ XmoZm| H$mo
‘mo‹S>m OmVm h¡ ¶m Omo XmoZm| H$mo AmYo go {d^m{OV H$aVr h¡? ³¶m Amn {nN>br H$jmAm| ‘| grIr BZ
~mVm| H$mo ñ‘aU H$a gH$Vo h¢?
¶o g‘{‘V AmH¥${V¶m± H$hbmVr h¢ Am¡a Omo aoIm BÝh| R>rH$ AmYo go {d^m{OV H$aVr h¡ dh g‘{‘V
aoIm H$hbmVr h¡&

Bgo H$s{OE&

BZ AmH¥${V¶m| ‘| g^r g§̂ d g‘{‘V aoImE± It{ME&
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197

ZrMo Hw$N> g‘{‘V AmH$ma Xo{IE {OÝh| h‘ AnZo X¡{ZH$ OrdZ ‘| XoIVo hr ahVo h¢&

¶o g^r AmH¥${V¶m± AZoH$ àH$ma H$s g‘{‘V AmH¥${V¶m| go ~Zr h¢&
¶hm±, Hw$Îmo Ho$ {MÌ H$mo AX²̂ wV VarHo$ go Xmo g‘{‘V AmH$mam| ‘| {d^m{OV {H$¶m
J¶m h¡& ³¶m AmnH$mo {MÌ Ho$ H|$Ð go EH$ b§~§dV aoIm {XImB© Xo ahr h¡?
Bgo hr ‘g‘{‘V aoIm’ ¶m ‘Xn©U aoIm’ H$hm OmVm h¡&
h‘ Bg àH$ma H$s g‘{‘VVm H$mo ‘à{Vq~{~V g‘{‘VVm’ ¶m ‘Xn©U g‘{‘VVm’
H$hVo h¢&
Bg àH$ma H$m EH$ AÝ¶ CXmhaU XoI|, Bg Prb ‘| nd©V H$m à{Vq~~ {XImB© Xo
ahm h¡& ³¶m ¶h à{Vq~~ ^r g‘{‘V h¡ Am¡a BgH$s g‘{‘V aoIm
{j{VOr¶ h¡ Omo à{Vq~~ Am¡a dmñV{dH$ nd©V H$mo AbJ H$aVr h¡&
em¶X ¶o nyU©V… g‘{‘V Z hm| ³¶m|{H$ nd©V H$m {ZMbm ^mJ Prb
H$s gVh Ho$ H$maU Yw±Ybm {XImB© Xo ahm h¡&

8.3.1 MH«$s¶ g‘{‘VVm

{ZåZ {b{IV g‘{‘V aoImAm| H$mo Ü¶mZ go Xo{IE&

{d{dY Á¶m{‘Vr¶ AmH¥${V¶m| ‘| {d{dY g‘{‘V aoImAm| H$m {Z‘m©U hmo gH$Vm h¡&
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BZ g^r AmH¥${V¶m| H$mo Kw‘mBE& Amn nmE±Jo {H$ EH$ ~ma Ho$ Kw‘md ‘| ¶o H$‘ go H$‘ EH$ ~ma Adí¶
AnZr Ama§{^H$ dmñV{dH$ ê$n ‘| hmoVo h¢&
CXmhaU Ho$ {bE, Am¶V ‘| g‘{‘V aoImAm| Ho$ Xmo Aj hmoVo h¢& O~ {H$gr Am¶V H$mo Kw‘m¶m OmVm
h¡ Vmo dh Xmo ~ma AnZr Ama§{^H$ pñW{V H$s Vah {XImB© XoVm h¡& Bg g§»¶m H$mo ‘Kw‘md H$m H«$‘
(order of rotation)’ Ho$ Zm‘ go OmZm OmVm h¡&
AnZr àm{á H$mo Bg Vm{bH$m ‘| C{MV ñWmZ na {b{IE&
 Á¶m{‘Vr¶ AmH¥${V g‘{‘V Ajm| H$s Ama§{^H$ pñW{V H$s àm{á Kw‘mdm| H$s

g§»¶m g§»¶m g§»¶m
g‘{Û~mhþ {Ì ŵO ............... ............... ...............

Am¶V 2 2 2

g‘~mhþ {Ì ŵO ............... ............... ...............

dJ© ............... ............... ...............

d¥Îm ............... ............... ...............

gmo{ME, MMm© H$s{OE Am¡a {b{IE&

1. Kw‘mdm| Ho$ H«$‘ Am¡a Á¶m{‘Vr¶ AmH¥${V¶m| H$s g‘{‘VVm Ho$ aoImAm| ‘| ³¶m g§~§Y hmoVm h¡?
2. EH$ {Z¶{‘V ~hþ̂ wO ‘| {H$VZr g{‘‘V aoImE± hmoVo h¢? ³¶m {Z¶{‘V ~hþ̂ wO H$s ̂ wOmAm| Am¡a

Kw‘mdm| Ho$ H«$‘ ‘| H$moB© g§~§Y hmoVm h¡? dh ³¶m h¡? dh ³¶m h¡?

8.3.2  q~Xþ g‘{‘VVm (Point symmetry)

Bg {MÌ H$mo Xo{IE& ³¶m Bg‘| g‘{‘V aoImE± h¢? Bg‘| g‘{‘V aoImE± Zht h¢ bo{H$Z Bg‘| AÝ¶ àH$ma
H$s g‘{‘VVm h¡& ¶h {MÌ D$na d ZrMo XmoZm| Amoa go EH$ hr Vah H$m {XImB© XoVm h¡& Bgo q~Xþ
g‘{‘VVm (point symmetry) H$hVo h¢& ¶{X Amn Bg {MÌ H$mo Ü¶mZ go XoI| Vmo nmE±Jo {H$ BgH$m àË¶oH$
^mJ EH$ gw‘obZ q~Xþ (matching point) go Ow‹S>m h¡& ¶{X Amn BgHo$ H|$Ð go
EH$ aoIm ItM| Vmo ¶h Bg {MÌ H$mo Xmo g‘mZ ^mJm| ‘| {d^m{OV H$aVr h¡&
H|$Ð go Hw$N> Am¡a aoImE± It{ME Am¡a BZH$s Om±M H$s{OE& A~ h‘ ¶h H$h
gH$Vo h¢ {H$ Bg {MÌ ‘| q~Xþ g‘{‘VVm (point symmetry) h¡&
³¶m h‘ Hw$N> A±J«oOr Ajam| ‘| ^r Bg àH$ma H$s q~Xþ g‘{‘VVm (point
symmetry) XoI gH$Vo h¢?

X H  I  S N Z
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 à¶ËZ H$s{OE&
1. nhMm{ZE {H$ {H$Z {MÌm| ‘| q~Xþ g‘{‘VVm h¡?

2. Cn¶©wº$ {H$Z {MÌm| ‘| g‘{‘VVm h¡?
3. aoIm g‘{‘VVm Am¡a q~Xþ g‘{‘Vm ‘| ³¶m g§~§Y h¡?

8.3.3 g‘{‘VVm Ho$ à¶moJ

• A{YH$Va dñVwE± {OZH$m h‘ Cn¶moJ H$aVo h¢ do H$‘ go H$‘ EH$ àH$ma H$s g‘{‘VVm aIVr h¢&
• ‘erZm| go ~Zt A{YH$m§e dñVwAm| ‘| g‘{‘VVm nmB© OmVr h¡& Bggo CËnmX Ho$ Xa ‘| d¥{Õ hmoVr h¡&
BZ n¡Q>Zm] na Ü¶mZ Xr{OE&

h‘ BÝh| ’$e©, H$n‹S>o na n|{Q>J, gm‹S>r Am{X na XoI gH$Vo h¢?
¶o n¡Q>Z© H¡$go ~ZVo h¢?
gmYmaUV… ¶o n¡Q>Z© gd©g‘mZ AmH¥${V¶m| ¶m Xn©U à{Vq~~m| H$mo EH$ T>§J go ì¶dpñWV H$aHo$ ~Zm¶o
OmVo h¢& Bg‘| Ü¶mZ aIm OmVm h¡ {H$ BZ AmH¥${V¶m| ‘| H$moB© Xÿar Z ah Om¶o ¶m ¶o EH$-Xÿgao na Z
n‹S>|& Bg àH$ma BÝh| ‘yb AmH¥${V Ho$ àË¶oH$ {Xem ‘| ’¡$bm¶m OmVm h¡&
Bgo I{MV n¡Q>Z©/MVwa§Jr n¡¡Q>Z© (tessellation) H$hm OmVm h¡& ¶o AmH¥${V¶m| H$s emô m ~‹T>mVo h¢&
³¶m nyU© AmH¥${V ^r EH$ g‘{‘V h¡?
‘yb AmH¥${V {OgH$m à¶moJ H$aVo hþE ¶h I{MV n¡Q>Z©/MVwa§Jr n¡¡Q>Z© (tessellation) ~Zm¶m J¶m h¡,
³¶m dh ^r g‘{‘V h¡?

‘yb /  BH$mB© AmH¥${V
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Amn XoI gH$Vo h¢ {H$ {MÌ Ho$ Hw$N> n¡Q>Z© hr g‘{‘V h¢-AmH¥${V (b) Am¡a Xÿgao n¡Q>Z© g‘{‘V Zht h¢-
AmH¥${V (a),  {’$a ^r ‘yb/BH$mB© AmH¥${V g‘{‘V h¢&
{ZåZ I{MV n¡Q>Zm] na Ü¶mZ Xr{OE&
BZ I{MV n¡Q>Zm] ‘| ‘yb/BH$mB© AmH¥${V ³¶m h¡?

Amn Zo Ü¶mZ {X¶m hmoJm {H$ à¶moJ H$s hþB© ‘yb BH$mB© AmH¥${V¶m± I{MV n§M ŵO, Am¶V, dJ© Am¡a
g‘~mhþ {Ì ŵO h¢& A{YH$m§e I{MV AmH¥${V¶m± BZHo$ Ûmam hr ~ZmB© OmVr h¢&

Aä¶mg  - 8.2

1. ‘moQ>o AmH$ma dmbo A±J«Or Ajam| H$mo H$m{Q>E Am¡a AnZr ZmoQ>~wH$ ‘| {MnH$mBE& àË¶oH$ Aja Ho$
{bE g^r g§̂ d g‘{‘V aoImE± It{ME&
(i) {H$VZo Ajam| ‘| g‘{‘V aoImE± Zht h¡?
(ii) {H$VZo Ajam| ‘| EH$ g‘{‘V aoIm h¡?
(iii) {H$VZo Ajam| ‘| Xmo g‘{‘V aoImE± h§¡?
(iv) {H$VZo Ajam| ‘| Xmo go A{YH$ g‘{‘V aoImE± h¡?
(v) {H$VZo Ajam| ‘| MH«$s¶ g‘{‘V aoImE± h¡§?
(vi) {H$VZo Ajam| ‘| q~Xþ g‘{‘VVm h¡?

2. {ZåZ AmH¥${V¶m| Ho$ {bE g‘{‘V aoImE± It{ME& nhMm{ZE {H$ {H$Z‘| q~Xþ g‘{‘VVm h¡? ³¶m
aoIm g‘{‘VVm Ed§ q~Xþ g‘{‘VVm ‘o| H$moB© g§~§Y h¡?SCERT TELA
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3. Hw$N> àmH¥${VH$ dñVwAm| Ho$ Zm‘ ~VmBE {OZ‘| H$‘ go H$‘ EH$ g‘{‘V aoIm nmB© OmVr h¡&
4. VrZ I{Q>V n¡Q>Z© ~ZmBE& BZ‘| Cn¶moJ H$s H$s JB© ‘yb BH$mB© AmH¥${V ~VmBE&

h‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grIm?
• do AmH¥${V¶m± gd©g‘mZ H$hbmVr h¡ Omo g‘mZ AmH$ma Ed§ g‘mZ ‘mn H$s hm|&
• do AmH¥${V¶m± g‘ê$n H$hbmVr h¡ {OZHo$ ê$n g‘mZ hm| bo{H$Z ‘mn Ag‘mZ

hm|&
• ¶{X h‘ gd©g‘mZ d g‘ê$n AmH¥${V¶m| H$mo nbQ>Vo, {IgH$mVo ¶m Kw‘mVo h¢ Vmo

CZH$s gd©g‘mZVm d g‘ê$nVm g‘mZ ~Zr ahVr h¡&
• Hw$N> AmH¥${V¶m± EH$ go A{YH$ g‘{‘V aoImE± aIVr h¢&
• g‘{‘VVmE± VrZ Vah H$s hmoVr h¢& do h¢- aoIm g‘{‘VVm, MH«$s¶ g‘{‘VVm

Am¡a q~Xþ g‘{‘VVm&
• MH«$s¶ g‘{‘VVm ‘| AmH¥${V H$mo H|$Ð H$mo pñWa aIVo hþE Kw‘mZo na EH$ ~ma

Ho$ Kw‘md ‘| EH$ ¶m Xmo ~ma AnZr Ama§{^H$ AmH¥${V H$s Vah {XImB© XoVr h¡&
dh g§»¶m {OVZr ~ma dh EH$ Kw‘md ‘| Ama§{^H$ AdñWm ‘| {XImB© XoVr h¡,
Cgo g‘{‘VVm H$s g§»¶m (order) H$hm OmVm h¡&

• {H$gr ^r AmH¥${V H$mo CgH$s g‘ê$nVm H$mo ~ZmE aIVo hþE ~‹T>mZo ¶m KQ>mZo
H$mo {dñVmarH$aU (Dialation) H$hVo h¢&

• {H$gr g‘Vb H$mo {~Zm Imbr ñWmZ N>mo‹S>o ¶m EH$-Xÿgao Ho$ D$na aIo, XmohamVo
hþE ì¶dpñWV H$aZo H$mo I{MV n¡Q>Z© (tessellations) H$hVo h¢&
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