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lyek ds nksLr ds ?kj tUefnu dh ikVhZ ds fy, ,d cM+h Vscy dh t:jr iM+hA lyek
us dgk& ßesjs ?kj esa ,d cM+s vkdkj ¼lkbt½ dh Vscy gSA mls ;gk¡ yk ldrs gSaAÞ

dejs ds dksus esa j[kh Vscy dks igys lyek o nksLrksa us dejs
ds njokts ds ikl f[kldkdj j[kkA

vc os lkspus yxs& Þbl cM+h Vscy dks njokts ds ckgj dSls
fudkysa\Þ

blds fy, mUgksaus Vscy dks frjNk fd;k] rkfd njokts ds ckgj
fudkyh tk lds vkSj fQj vUr esa mUgksaus Vscy dks xkM+h ij myVk
j[k fn;kA bl iwjh izfØ;k esa Vscy dh fLFkfr dbZ ckj cnyhA

igys pj.k esa Vscy dks ,d txg ls nwljh txg j[kk x;kA fQj
nwljs pj.k esa Vscy dks ?kqek;k gS vkSj vUr esa Vscy dks iyVk fn;kA

bl iwjh izfØ;k esa Vscy dh fLFkfr rks cnyh gS fdUrq vkdkj ¼lkbt½
vkSj vkÑfr esa dksbZ vUrj ugha vk;kA ;kuh f[kldkus] ?kqekus vkSj
iyVkus ij oLrq ds vkdkj ¼lkbt½ vkSj vkÑfr ugha cnyrsA

vc eku yhft, lyek blh Vscy dk fp= viuh dkWih esa cukrh gS&

D;k fp= esa Vscy dk vkdkj ¼lkbt½] okLro esa Vscy ds vkdkj
¼lkbt½ ls vyx gksxk\ ¼fp=&1¼iv½½

nksLrksa ds
lkFk ppkZ djsaA

blh rjg ds fofHkUu
vkdkj tSls& f=Hkqtkdkj] òÙkkdkj]
xksykdkj] vk;rkdkj bR;kfn ge
nSfud thou esa vius pkjksa vksj ns[krs gSaA okLrfod thou esa rks lHkh oLrq,¡ f=foeh; gksrh
gSa ijUrq f=foeh; oLrqvksa dks Bhd lkeus] Åij vkSj nk;sa ;k ck;sa ls yEcor ns[krs gSa rks mudks
f}foeh; vkÑfr gh fn[kkbZ nsrh gSA

T;kferh; vkÑfr;ksa esa
ifjorZu ,oa lefefr

[TRANSFORMATION AND SYMMETRY IN
GEOMETRICAL SHAPES]

fp=&1(i)

fp=&1(ii)

fp=&1(iii)

fp=&1(iv)

okLrfod Vscy
dkWih esa cuh Vscy
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12

ifjorZu (Transformation)

vHkh geus ns[kk fd oLrq,¡ myVus&iyVus ij] ?kqekus ij] fp= cukus ij] frjNk djus ij
vyx&vyx fn[kkbZ nsrh gSaA dqN ifjfLFkfr;ksa esa oLrqvksa dk okLrfod vkdkj ¼lkbt½
cnyrk gS vkSj dqN esa fLFkj jgrk gSA bu lHkh fØ;kvksa dk mi;ksx ge viuh fnup;kZ dh
xfrfofèk;ksa esa Hkh djrs gSaA

nhIrh us ,d mnkgj.k fn;k%& ßeSaa tc vius dejs dk QuhZpj O;ofLFkr djrh gw¡ rks
lksQk] est] dqlhZ] iyax dks fofHkUu rjhds ls ?kqekdj] f[kldkdj ns[krh gw¡AÞ

nhokj ij Vaxh gqbZ rLohj dh txg cnyus ds fy, rLohj dks ,d txg ls nwljh
txg f[kldkrs gSaA

vf'ou us dgk%& ̂ ^jlksbZ esa crZu dk mi;ksx djrs le; crZu lh/kk j[krs gSa vkSj crZu
/kksus ds ckn mls myVk j[k nsrs gSaA** iyVus ds igys crZu dh fLFkfr] iyVus ds ckn crZu
dh fLFkfr ls vyx gSA nksuksa fLFkfr;ksa esa crZu vyx fn[krk gSA

vkdka{kk dgrh gS& ^^tc eSa vius Ldwy dh bekjr dk fp= cukrh gw¡] rks fp= esa
bekjr dk <kapk vkSj vkÑfr rks ogh jgrh gS ij lkbt NksVk gks tkrk gSA

ikliksVZ lkbt ls ,d cM+k QksVks cuokus ij QksVks dk vkdkj ¼lkbt½ cnyrk gSA D;k
;g Hkh ifjorZu gS\

nhIrh dqN nsj lkspdj cksyh& ßeSaus ik;k fd dqN ifjfLFkfr;ksa esa fØ;k ds ckn feyh
vk—fr ewy vk—fr] ds tSls fn[krh gS vkSj lokZaxle Hkh gksrh gS] ij dqN vU; ifjfLFkfr;ksa
esa fØ;k ds ckn vkdkj ¼lkbt½ cny tkrk gSA vr%
lok±xlerk ugha fn[krhA ;kfu ewy vkÑfr ij fØ;k
djds mldh fLFkfr] vkÑfr ;k vkdkj ¼lkbt½ esa
cnyko gksus dh izfØ;k dks ifjorZu (Transforma-

tion) dgk tkrk gSAÞ

fp=&2¼i½ o ¼ii½ esa gks jgs ifjorZuksa dks
nsf[k,&

bls djsa
;gk¡ dqN Bksl oLrq,¡ nh xbZ gSaA bu oLrqvksa dks Bhd Åij] lkeus] nk;sa vkSj ck;sa ls ns[ksa vkSj mlds

vk/kkj ij uhps nh xbZ rkfydk dks iwjk djsa&

Ø-la- oLrq dk uke f=foeh; vkd`fr fofHkUu vk;keksa ls ns[kus ij
Bhd Åij lkeus nk;sa@ck;sa

1- iklk ?ku oxZ ---------------------- ----------------------

2- VwFkisLV dk fMCck ?kukHk vk;r vk;r ----------------------

3- VkWpZ dk lsy csyu ---------------------- ---------------------- ----------------------

4- xsan xksyk ---------------------- ---------------------- ----------------------

fp=&2(ii)fp=&2(i)
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fp=&2¼i½ dks nsf[k,A ;fn igyh vkÑfr dks js[kk l ds vk/kkj ij iyVk,¡ rks nwljh
vkÑfr feysxhA fp=&2¼ii½ esa vkÑfr dks ,d LFkku ls nwljs LFkku rd f[kldk;k gSA

bu nksuksa fp=ksa esa ;fn ewy vkÑfr dks nwljh vkÑfr ij j[ksa rks D;k
nksuksa ,d nwljs dks iwjh rjg <ad ysxh\

ge tkurs gaS fd leku vkÑfr vkSj leku vkdkj ¼lkbt½ dh
vkd`fr;ka lokZaxle gksrh gSaA ;kuh fp=&2 (i) vkSj (ii) esa ewy vkd`fr
vkSj ifjorZu ds ckn feyh vkd̀fr lok±xle gaSA

vc crkb, fp=&2 ¼iii½ vkSj ¼iv½ esa Øe'k% ?kqeko vkSj vkdkj ¼lkbt½ c<+kus ds ckn
fey jgh vkd`fr;ka D;k viuh ewy vkd`fr;ksa ds lokZaxle gaS\

 lkspsa ,oa ppkZ djsa

,sls nks mnkgj.k fyf[k, tc vki vius nSfud thou esa oLrqvksa ds vkdkj ¼lkbt½] vkÑfr
;k fLFkfr esa ifjorZu djrs gksaA

lksfp, vkSj vius nksLrksa ds lkFk ppkZ djds uhps cuh rkfydk iwjh dhft,%&

fp= Øa- D;k gks jgk gS D;k nksuksa vkd`fr;k¡ D;k nksuksa D;k nksuksa
vkdkj ¼lkbt½ vkd`fr;ksa dh vkd`fr;k¡
esa leku gS\ vkÑfr leku gSa\ lok±xle gSa\

(i) iyVkuk gk¡

(ii) f[kldkuk gk¡

(iii) ?kqekuk gk¡

(iv) c<+kuk ugha gk¡ ugha

Åij cuh rkfydk dks i<+dj vki D;k fu"d"kZ fudky ldrs gSa\

ekfj;k us >V ls dgk& ̂ ^fp=&2 ¼i½ iyVkuk] ¼ii½ f[kldkuk vkSj ¼iii½ ?kqeko esa gks jgs
ifjorZu ds nkSjku nwljh vkd̀fr igyh vkdf̀r ds lok±xle gS] tcfd fp=&2 ¼iv½ c<+ko esa
lkbt cnyus ls lokZaxlerk ugha fn[krhA**

A B

C D

A' B'

C'D'

fp=&2(iv)fp=&2(iii)

 

;g nksuksa vkd̀fr;k¡ lok±xle

gSa D;ksafd vkÑfr o vkdkj

¼lkbt½ esa leku gSaA
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T;kferh; vkÑfr;ksa ds lkFk [ksyuk

;g ,d nhokj ij cus ckWMZj dk fMtkbu gS] bls vkxs c<+kb,&

bl ckWMZj dh ewy vkÑfr  gS] ftldks ?kqekdj] iyVkdj ;k f[kldkdj iwjh ckWMZj
cukbZ tk ldrh gSA pfy, ns[krs gSa] dSls\

ewy vkÑfr dks iyVkus ij ;g  ;kuh ckWMZj dk igyk fMtkbu feyrk gSA fQj

ewy vkÑfr dks Øe'k% f[kldkus vkSj iyVkus ij nwljk fMtkbu ;kfu  feyrk gSA vUr

esa  dks ?kM+h dh lqbZ dh mYVh fn'kk esa 90° ?kqekus ij  feyrk gS ftls iqu% iyVkus

ij   feyrk gSA vc blh rjg ckWMZj dks vkSj vkxs c<+k,¡A

D;k vki blh ewy vkÑfr ls dksbZ nwljk ckWMZj fMtkbu cuk ldrs gSa\ lksps ,oa cuk,¡A

djds ns[ksa
vius eu ls ,d ewy vkÑfr pquas vkSj ifjorZu dk mi;ksx djrs gq, fMtkbu cuk,¡A

iz'ukoyh & 12-1

1- fuEu vkd`fr;ksa esa D;k fØ;k gks jgh gS\ nsf[k, vkSj fyf[k, fd dkSu lh fØ;k esa
ifjofrZr vkdf̀r] ewy vkd`fr ds lokZaxle gS\

ifjorZu ds izdkj ¼Types of Transformation½

ge ifjorZu ds nks izdkj ns[k ldrs gSa&

1- n`<+ ifjorZu (Rigid Transformation) : ,slh fØ;k,¡ ftuesa ewy vkd`fr] ifjofrZr
vkd`fr ds lok±xle gksrh gS mls n`<+ ifjorZu ¼rigid transformation½ dgk tkrk gSA

(i)

(iv)

(v)(ii) (iii)
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Åij cuh iafDr esa prqHkqZt ABCD  dks Øe'k% fp=&3(i)

f[kldk;k] fp=&3(ii) iyVk;k vkSj fQj fp=&3(iii) ?kqek;k
gSA D;k ;g lHkh ,d gh prqHkqZt ds fp= gS\

;gk¡ ,d gh vkd`fr ij Øe'k% rhu vyx&vyx fØ;k,¡ dh
xbZ gSaA ge ns[k ldrs gSa fd ifjorZu dh izR;sd fØ;k ds
ckn ewy vkd`fr dh vis{kk ifjofrZr vkdf̀r dh fLFkfr cny
tkrh gSA

ge tkurs gSa fd n`<+ ifjorZu esa fØ;kvksa ds ckn vkd`fr;ksa
dh vkÑfr vkSj vkdkj ¼lkbt½ cnyrs ugha gSA

(i) LFkkukarj.k(Translation)

vc ge igyh fØ;k ij ppkZ djrs gSaA fp=&3(i) esa gks jgs
ifjorZu dks nsf[k, % prqHkqZt ABCD  dks ,d LFkku ls 4 lseh-
{kSfrt fn'kk esa f[kldk;k gSA D;k prqHkqZt dh lHkh Hkqtkvksa dk
eki fLFkj gksxk\ D;k prqHkqZt ds lHkh dks.kksa dk eki fLFkj
gksxk\ gk¡ ¼D;ksa\½

lok±xle vkd`fr;ksa ls tqM+s gq, vkèkkjksa dks ;kn dhft,A

nhIrh us dgk % gk¡] ifjorZu ¼i½ esa nksuksa prqHkqZt lokZaxle gS] ;kfu laxr Hkqtkvksa dk eki vkSj
laxr dks.kksa dk eki vifjofrZr jgsaxsA

AB = A'B', BC = B'C', CD= C'D' vkSj DA= D'A'

lkFk gh laxr dks.k Hkh cjkcj gksaxs&

ABC = A'B'C', BCD = B'C'D', CDA = C'D'A'

vkSj  DAB = D'A'B'

A

B C

D A' D'

C'B'

P S

Q R

fp=&3(i)

fp=&3(ii)



P S

Q R

S'

P'

Q'

fp=&3(iii)

nhokj ij Vaxh rLohj
dks f[kldkus ij Hkh
rLohj dk vkdkj vkSj
lHkh eki ogh jgrs gSaA

nhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohjnhokj ij Vaxh rLohj
dks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkhdks f[kldkus ij Hkh
rLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSjrLohj dk vkdkj vkSj
lHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaAlHkh eki ogh jgrs gSaA
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lkspsa ,oa ppkZ djsa

D;k iyVkus vkSj ?kqekus ij Hkh prqHkqZt dh laxr Hkqtk,a vkSj dks.k cjkcj gksaxs\ dkj.k
lksfp, vkSj ppkZ djds fyf[k,A

prqHkqZt dh vkÑfr vkSj vkdkj ¼lkbt½ f[kldkus dh fØ;k ds ckn vifjofrZr gaS
blfy, ;g ,d ǹ<+ ifjorZu gSA ,slh fØ;k ftlesa vkd`fr dks ,d LFkku ls fdlh fuf'pr
nwjh vkSj fuf'pr fn'kk r; djds nwljs LFkku rd ys tk;k tkrk gS] dks LFkkukUrj.k
¼translation½ dgrs gSaA

(ii) ijkorZu(Reflection)

fp=&4 esa gks jgh fØ;k dks ns[krs gSa&

;fn js[kk l ij ,d niZ.k [kM+k
dj nsa rks prqHkqZt ABCD dk izfrfcac
dSlk fn[ksxk\

D;k og prqHkqZt A'B'C'D' dh
rjg fn[ksxk\

jfo dgrk gS fd ;fn eSa ABCD

dks js[kk 'l' ds vk/kkj ij iyVkÅ¡ rks eq>s A'B'C'D' feyrk gSA

D;k vki jfo ds rjhds ls lger gS\ vki nwljh vkd̀fr cukdj ,d fuf'pr
js[kk ds vkèkkj ij iyVkdj ns[ksa] dSlh vkd`fr feyrh gS\

;g fØ;k ijkorZu (Reflection) dgykrh gS vkSj og js[kk ftlds vkèkkj ij
ijkorZu djrs gSa mls ijkorZu dh js[kk (Line of Reflection) dgrs gSa ftlesa fdlh
vkd`fr dks ,d fuf'pr js[kk ds lkis{k iyVkdj ifjofrZr vkd`fr feyrh gSA

;fn ge js[kk ' '  ls prqHkqZt ABCD fd nwjh x ekus vkSj prqHkqZt A'B'C'D' dh nwjh
dks y ekus] rks D;k x = y feysxk\ gk¡] okLrfod vk—fr vkSj ijkorZu ds ckn feyh vk—fr js[kk

' '  ls leku nwjh ij gksxhA

/;ku nsa fd ;g ijkorZu dk ,d [kkl xq.k gSA pfy,] blh ckr dks ,d mnkgj.k ls
le>rs gSa&

;gk¡ fp=&5 esa fn, x, oxZ MNOP dk ijkorZu djds oxZ M'N'O'P' feyk
gSA vc vki nksuksa oxks± ds laxr 'kh"kZ dks feykb,A laxr 'kh"kZ dks feykus okyh
js[kk[k.M PP',OO' vkSj NN', js[kk ' '  dks Øe'k% fcanq A, B vkSj C ij dkVrh gSA

rks D;k ge dg ldrs gSa fd PA=P'A\

lk{kh dgrh gS % ßfcanq A dh 'kh"kZ P ls ftruh nwjh gksxh] 'kh"kZ P' fcanq A ls mruh
gh nwjh ij feysxk] eryc PA=P'AAÞ

A' D'

B' C'

Line of Reflection

x y

l

A

BC

D

fp=&4

vjs okg! 'A'

dks Åij dh
vksj iyVkus
ij ;g vyx
fn[krk gSA

fp=&5
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blh rjg D;k OB=O'B vkSj NC=N'C Hkh gksxk\ ¼D;ksa½

bl ppkZ ls ge ;g fu"d"kZ fudky ldrs gSa fd js[kk 'l' ls nksuksa oxks± dh nwjh leku
gSA

djds ns[ksa

    1-  ijkorZu ,d n`<+ ifjorZu gS A D;ksa\ xqzi esa ppkZ djds dkj.k lfgr fy[ksaA

 2- jksM ds ,d rjQ fctyh dk [kaHkk (E) yxk gSA [kaHks dh jksM ls
yEocr nwjh 120 ehVj gSA jksM dks ijkorZu dh js[kk ekudj [kaHks dk ijkorZu
(reflection) djsaA vc crkb, ijkorZu ds ckn jksM ds nwljh rjQ cus [kaHks ds

izfrfcac  (E')  dh yEocr nwjh (x) fdruh gksxh\

(iii) ?kqeko (Rotation)

vc ge rhljs rjhds ds ifjorZu ij ppkZ djrs gSaA

;gk¡ prqHkqZt PQRS dks] fcUnq 'R' dks dsUnz ekudj ,d
fuf'pr eki ds dks.k esa ?kM+h dh lqbZ dh fn'kk esa ?kqek;k x;k
gSA ;g fØ;k ?kqeko (rotation) gSA

fp= dks nsf[k, vkSj crkb,&

D;k prqHkqZt PQRS  prqHkqZt P'Q'R'S' gS\

¼ lokZaxlerk dk fpg~u gSA½

;kfu ?kqeko ,d n<̀+ ifjorZu gSA D;ksa\

vkius esys esa ,sls >wys ns[ks gksaxs tks o`Ùkkdkj ?kwers
gSaA blh rjg dk ,d >wyk fp= esa fn[kk;k gSA ;gk¡ >wyk
fcanq 'O' ds lkis{k ?kwe jgk gSA ;kfu fcanq 'O' ?kqeko dk dsanz
gSA ;gk¡ ?kqeko dk dsanz oLrq ls ckgj fLFkr gSA ;fn ge
?kwers gq, >wys dks ns[ksa rks
ge ik,axs fd og ,d
o`Ùkkdkj iFk esa fcanq 'O' ds
pkjk s a  vk sj ?k werk g S
¼fp=&7½A /;ku ls ns[kus
ij vki ik,¡xs fd >wys ij
fLFkr dksbZ Hkh fcanq A ;k
fcanq B] Hkh oÙ̀kkdkj iFk
ij gh ?kwesxkA

P S

Q R

S'

P'

Q'

fp=&6

B

A

O

fp=&7
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?kqeko dh izfØ;k ij ,d u;s mnkgj.k }kjk ppkZ djrs gS&

fp=&8 dks nsf[k, % ;gk¡ >.Ms PQ dks fcUnq 'O' ds vkèkkj ij 30°] ?kM+h dh
lqbZ dh fn'kk esa ?kqek;k gSA ;gk¡ ?kqeko dk dsUnz 'O' ckgj fLFkr gSA

,slh fLFkfr esa vkÑfr dks 30° ?kqekus ds fy, vkÑfr ij fLFkr fdlh fcanq P
vFkok Q ls dsanz O dks tksM+rs gq, js[kk cuk,aA vc js[kk dh yEckbZ dks fLFkj j[krs
gq, ?kM+h dh fn'kk esa 30° dk ?kqeko djsaA /;ku nhft, fd vkÑfr 30° ?kweh gS lkFk
gh vkÑfr ij fLFkfr fcanq P vkSj fcanq Q esa 30° dk ?kqeko gqvk gSA

?kqeko dh fØ;k djus ds fy, rhu ckrksa ij è;ku
nsuk gksxk&

igyk& ?kqeko dk dsUnz ¼Centre of Rotation½ % og fcUnq
ftlds vk/kkj ij vkd`fr dks ?kqek,¡xsA bl fcUnq dh fLFkfr
vkd`fr ij ;k vkd̀fr ds ckgj Hkh gks ldrh gSA

nwljk& ?kqeko dh fn'kk tks fd ?kM+h dh lqbZ dh fn'kk ds
leku ;k ?kM+h dh lqbZ dh fn'kk ds foijhr gksxhA

rhljk & ?kqeko ds dks.k dk eki] ?kqeko dk dsUnz vkSj ?kqeko
dh fn'kk fu/kkZfjr djus ds lkFk gesa r; djuk gksxk fd ge
vkd`fr dks fdrus dks.k ls ?kqekuk pkgrs gSaA

2- vn<̀+ ifjorZu (Non-rigid Transformation) : ftlesa ewy vkd̀fr] ifjofrZr vkd̀fr
ds lokZaxle u gksa] tSls Ldsfyax] ¼c<+kuk ;k ?kVkuk½ bl izdkj ds ifjorZu dks vn`<
ifjorZu ¼non rigid transformation½ dgrs gSA

fp=&8

30°

30°

eSa pki [khaprs le; ijdkj dk eki fuf'pr
djds] ,d fuf'pr fcanq ds vkèkkj ij ijdkj
dks fuf'pr fn'kk esa ?kqekrh gw¡A

;gk¡ cus gq, NÙkhlx<+ ds nks uD'kksa dks
ns[ksaA nksuksa uD'kksa dh vkÑfr leku gS
tcfd vkdkj ¼lkbt½ vyx&vyx gSA
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l

l

l

A

B

D

C

djds ns[ksa
?kqeko dks ns[ksa vkSj nksuksa fp=ksa esa gks jgs ifjorZu ds
fy, fuEu iz'uksa ds mÙkj vyx&vyx nsa&

1- ?kqeko ds dsUnz fcUnq dk uke\

2- dsUnz fcUnq dh fLFkfr\

¼vkdf̀r ij@vkd`fr ds ckgj½

3- ?kqeko dh fn'kk

4- ?kqeko ds dks.k dk eki\

iz'ukoyh & 12-2
1- vkidks dejs dh nhokj ds fy, ckWMZj cukuk gSA

ckWMZj dqN bl rjg dk gS] bls iwjk djsa&

    A                 B     C                  D  E                  F

iSVuZ ds vk/kkj ij fuEu iz'uksa ds mÙkj nsaA

(i) ;fn vkidks flQZ vkd`fr A dk fp= fn;k tk;s rks D;k LFkkukarj.k] ?kqeko
;k ijkorZu }kjk ckWMZj dk fuekZ.k dj ldrs gSa\

(ii) dkSu&lh vkd̀fr igyh vkd`fr A ls izkIr dh tk ldrh gS\ izkIr djus ds
fy, vki dkSu&lh fØ;k dk mi;ksx djsaxs\

(iii) vkd`fr B ls vkd`fr D izkIr djus ds fy, dkSulh fØ;k dk mi;ksx djsaxs\

2- 'l' dks ijkorZu dh js[kk ekudj fp= dks iwjk djsa&

(i) (ii) (iii)

(iv) (v) (vi)

T

T'
O

x'

120º

M

x

l

l
2 lseh-
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3- fcUnq 'M' dks ?kqeko dk dsUnz ekudj] fuEu vkd`fr dk
funsZ'kkuqlkj ?kqeko djsa&

(i) 90° ?kM+h dh lqbZ dh fn'kk esa

(ii) 30° ?kM+h dh lqbZ dh fn'kk ds foijhr

(iii) 60° ?kM+h dh lqbZ dh fn'kk esa

4- vius ilan dh ,d vk—fr pquasA vc LFkkukUrj.k] ?kqeko vkSj ijkorZu dk mi;ksx
djrs gq, Vscy dks <dus okys diM+s dk ckMZj fMtkbu djsaA

5- nh gqbZ ewy vkÑfr dks ifjofrZr dj mlds vkxs dk iSVuZ cuk,aA gj iSVuZ esa mi;ksx
gksus okys ifjorZu dh fØ;kvksa dk uke fy[ksaA

lefefr (Symmetry)

;gk¡ cuh dqN vk—fr;k¡ ns[ksa ;fn ge mUgsa
Bhd vk/ks ls eksM+sa rks nksuksa vksj leku  vk—
fr;k¡ gh izkIr gksaxhA

bl rjg dh vk—fr;ksa dks ge D;k
dgrs gSa\ ml js[kk dks D;k dgsaxs ftl ij vk—fr;k¡ Bhd vk/ks esa foHkkftr gksrh gSa\

;g vk—fr;k¡ lefefr vk—fr;k¡ dgykrh gS vkSj tks js[kk vk—fr;ksa dks Bhd nks
fgLlksa esa foHkkftr djsa mls lefer js[kk (Line of Symmetry) dgrs gSaA

(i) jSf[kd lefefr (Linear Symmetry)

ge vkl&ikl dh dqN oLrqvksa esa] bekjrksa esa] T;kferh; vk—fr;ksa esa] izk—frd lajpukvksa esa
lefefr dks igpku ldrs gSaA

M

(i)
......

(ii) (iii)
M M

fp=&9
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fp=&10 dks ns[kksA bl fp= ij ,d ,slh js[kk [khaapsa tks bls nks
lefer fgLLkksa esa ck¡Vrh gSA lefer js[kk ds nksuksa rjQ dh vk—fr;k¡

leku gSA

vki ,sls dqN vkSj fp= lksfp,A

fp=&11 nsf[k,A ;gk¡ lefer js[kk {kSfrt gS ftlds
nksuksa vksj i{kh dk fp= leku gSA bls jSf[kd lefefr
dgrs gSaA

D;k bu fp=ksa esa dskbZ vkSj Hkh js[kk [khaph tk ldrh gS] tks bUgsa lefer fgLlksa
esa ck¡Vs\

(ii) ?kw.kZu lefefr (Rotational Symmetry)

fp=&12¼i½ o ¼ii½ dks ns[ksaA buesa fdruh&fdruh lefer js[kk,¡ gSa\ vki
ik,axs fd ,d ckj ds iwjs ?kqeko esa ;g de ls de ,d ckj vo'; viuh
izkjfEHkd fLFkfr dh rjg fn[ksxkA

leckgq f=Hkqt dh pØh; lefefr ij ppkZ djrs gSaA leckgq f=Hkqt
esa lefer js[kkvksa ds rhu v{k gksrs gSaA tc ge fdlh
leckgq f=Hkqt dks ?kqekrs gSa rks og rhu ckj viuh

izkjafHkd fLFkfr dh rjg fn[kkbZ nsrk gSA bl la[;k dks *?kqeko dk Øe*
(order of rotation) ds uke ls tkuk tkrk gSA blh rjg fp=&12 esa cuh
nksuksa vkÑfr;ksa dks ?kqek,¡ vkSj buds ?kqeko dk Øe irk djsaA

120º ?kqekus ij 240º ?kqekus ij 360º ?kqekus ij
¼izkjfEHkd voLFkk½

fp=&13

1

2 3

1

3 2

3

2 1

2

1 3

1

3 2

2

1 3

3

2 1

fp=&12(i) fp=&12( i)i

fp=&10

fp=&11
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vc rd dh ppkZ ds vk/kkj ij rkfydk iw.kZ djsa&

vk—fr fdruh lefer ,d ?kqeko esa vkÑfr fdruh ?kqeko dk

js[kk,¡ gSa\ ckj igys tSlh fn[kh\ Øe

le iapHkqt

leckgq f=Hkqt 3 3 3

vk;r

oxZ

vaxzsth v{kj U

vaxzsth v{kj M

lkspsa ,oa ppkZ djsa
lecgqHkqt esa fdruh lefer js[kk,¡ gksrh gSa\ D;k lecgqHkqt dh Hkqtkvksa vkSj ?kqekoksa ds Øe
esa dksbZ laca/k gksrk gS\ og D;k gS\

djds ns[ksa
 1- fuEufyf[kr vaxzsth v{kjksa esa dkSu&dkSulh lefefr gS\ igpkfu, vkSj fyf[k,&

 2- igpkfu, vkSj crkb, fd fuEu fp=ksa esa dkSu&dkSu lh leferrk gS\

leferrk vkSj ifjorZu ds dqN
vuqiz;ksx

vkl&ikl Q'kZ] nhokj] oky isij] lkM+h]
diM+s vkfn ij dbZ rjg ds iSVuZ o fMtkbu ns[ks tk
ldrs gSaA blesa dbZ rjg dh leferrk gksrh gS vkSj
;g dbZ ckj ,d ;k nks ewy vkÑfr ¼Motif½ ds
ifjorZu Lo:iksa ls curs gSaA tSls fp=&14¼i½ esa vki

¼ewy vk—fr½fp=&14(i) fp=&14(ii)
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ewy vkÑfr dks txg&txg igpku ldrs gSaA blh
rjg 14¼ii½ esa HkhA

vc fp=&15(i) vkSj fp=&15(ii) dks /;ku ls ns[ksa ,oa
ewy vkÑfr dh igpku djsa vkSj cuk,¡A

iz'ukoyh & 12-3
1- dqN oLrqvksa ds fp= cukb, ftuesa&

(i) jSf[kd lefefr ikbZ tkrh gSA

(ii) ?kw.kZu lefefr ikbZ tkrh gksA

2- vki vius ilan dh ,d vk—fr ysa o mls ewy vkÑfr ekudj ,d iSVuZ fMtkbu djsaA

3- vaxzsth ds v{kj fy[ks ftuesa %

(i) nks lefer js[kk,¡ gSA (ii) lefer js[kk,¡ ugha gSA

(iii) ?kw.kZu lefefr gSA

geus lh[kk
1- ;fn leku vk—fr;ksa dks iyVk;k] ?kqek;k ;k f[kldk;k tk, rks mudh lokZaxlerk

cuh jgrh gSA

2- ifjorZu ftlesa fØ;k ds ckn feyh vk—fr] ewy vk—fr ds lokZaxle gksrh gS] mls n<̀+
ifjorZu dgrs gSaA

3- n`<+ ifjorZu esa rhu fØ;k,¡ dh tkrh gS& LFkkukarj.k] ijkorZu vkSj ?kqekoA

4- LFkkukarj.k ds fy, fn'kk vkSj nwjh r; djuk vko';d gSA

5- ?kqeko djus ds fy, ?kqeko dk dsanz] ?kqeko dk dks.k vkSj ?kqeko dh fn'kk irk gksuk
pkfg,A

6- ijkorZu dh js[kk ls ewy vk—fr vkSj ijkofrZr vk—fr leku nwjh ij gksrh gaSA

7- nks rjg dh lefefr ds ckjs esa i<+k& jSf[kd lefefr] ?kw.kZu lefefrA

8- fdlh ewy vk—fr dks lery ij fcuk [kkyh LFkku NksM+s ;k fcuk ,d nwljs ds Åij
j[ks] nksgjkrs gq, O;ofLFkr djrs gq, iSVuZ cuk;k tk ldrk gSA

fp=&15(ii)fp=&15(i)
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