
lefefr 281281281281281

14.1  Hkwfedk
lefefr (Symmetry) ,d egRoiw.kZ T;kferh; voèkkj.kk gS] tks lkekU;r% izÑfr esa izn£'kr
gksrh gS rFkk fØ;kdYkki osQ yxHkx lHkh {ks=kksa esa bldk iz;ksx gksrk gS A dykdkj] O;olk;h]
diM+s ;k ToSyjh fM”kkbu djus okys] dkj fuekZrk] vk£dVsDV rFkk vusd vU; lefefr dh
ladYiuk dk iz;ksx djrs gSa A eèkqefD[k;ksa osQ NÙkksa] iQwyksa] isM+ dh ifÙk;ksa] èkk£ed fpÉksa] dacyksa
vkSj :ekyksa] bu lHkh LFkkuksa ij vkidks lefer fM”kkbu fn[kkbZ nsaxsA

vki fiNyh d{kk esa] jSf[kd lefefr dk dqN ^vuqHko* dj pqosQ gSa A
,d vkÑfr es jSf[kd lefefr gksrh gS] ;fn mlesa ,d js[kk ,slh gks ftlosQ vuqfn'k ml

vkÑfr dks eksM+us ij] vkÑfr osQ nksuksa Hkkx ijLij laikrh gks tkrs gksa A
bu voèkkj.kkvksa dks vki ;kn dj ldrs gSa A vkidh lgk;rk osQ fy, ;gk¡ dqN fØ;kdyki
fn, tk jgs gSa A
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vkiosQ }kjk ,df=kr fd, x, fM”kkbu esa lefer js[kkvksa (;k v{kksa) dks igpkuus dk
vkuan yhft, A

vkb, vc lefefr ij viuh voèkkj.kkvksa dks vkSj vfèkd izcy cuk,¡ A fuEufyf[kr
vkÑfr;ksa dk vè;;u dhft,] ftuesa lefer js[kkvksa dks ¯cnqfdr js[kkvksa ls vafdr fd;k x;k
gS  (vkÑfr 14.1 (i)-(iv)) A

14.2  le cgqHkqtksa osQ fy, lefer js[kk,¡
vki tkurs gSa fd cgqHkqt (polygon) ,d ,slh can vkÑfr gS] tks vusd js[kk[kaMksa ls cuh gksrh
gSA lcls de js[kk[kaMksa ls cuk cgqHkqt ,d f=kHkqt gS A (D;k vki bu js[kk[kaMksa ls de
js[kk[kaMksa okyk dksbZ vU; cgqHkqt cuk ldrs gSa \ blosQ ckjs esa lksfp, A)

,d cgqHkqt] le cgqHkqt (regular polygon) dgykrk gS] ;fn bldh lHkh Hkqtkvksa dh
yackb;k¡ cjkcj gksa rFkk lHkh dks.kksa osQ eki cjkcj gksa A bl izdkj] ,d leckgq f=kqHkt] rhu
Hkqtkvksa okyk ,d le cgqHkqt gksrk gS A D;k pkj Hkqtkvksa okyk ,d le cgqHkqt gksrk gS \ D;k
vki pkj Hkqtkvksa okys ,d le cgqHkqt dk uke crk ldrs gSa \

,d leckgq f=kHkqt ,d le cgqHkqt gS] D;ksafd bldh izR;sd Hkqtk dh yackbZ leku gksrh
gS rFkk blosQ izR;sd dks.k dh eki 60° gksrh gS (vkÑfr 14.2) A

vkÑfr 14.1

(i) (ii) (iii) (iv)

vkÑfr 14.3 vkÑfr 14.4vkÑfr 14.2

60°

60°

60°

a a

a

oxZ Hkh ,d le cgqHkqt gS] D;ksafd bldh lHkh Hkqtk,¡ leku yackb;ksa dh gksrh gSa rFkk
bldk izR;sd dks.k ,d ledks.k (vFkkZr~~ 90°) gksrk gS A blosQ fod.kZ ijLij ledks.k ij
lef}Hkkftr gksrs  gSa (vkÑfr 14.3)A

;fn ,d iapHkqt (pentagon) ,d le cgqHkqt gS] rks LokHkkfod gS fd bldh Hkqtk,¡ cjkcj
yackb;ksa dh gksuh pkfg, rFkk blosQ dks.kksa osQ eki cjkcj gksus pkfg, A ckn esa vki i<+saxs fd
blosQ izR;sd dks.k dh eki 108° gksrh gS (vkÑfr 14.4) A
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,d le "kM~Hkqt (regular hexagon) dh lHkh Hkqtk,¡ cjkcj gksrh gSa rFkk blosQ izR;sd
dks.k dh eki 120° gksrh gS A bl vkÑfr osQ ckjs esa vki vkSj vfèkd ckn esa i<+asxs
(vkÑfr 14.5) A

le cgqHkqt lefer vkÑfr;k¡ gksrh gSa vkSj blhfy, budh lefer js[kk,¡ cgqr jkspd
gSa A izR;sd lecgqHkqt dh mruh gh lefer js[kk,¡ gksrh gSa] ftruh mldh Hkqtk,¡ gSa
[vkÑfr 14.6 (i) ls (iv)]A

vkÑfr 14.5

laHkor%] vki dkx”k eksM+us osQ fØ;kdykiksa }kjk bldh [kkst djuk pkgsaxs A dksbZ ckr ugha]
vkxs cf<+, !

jSf[kd lefefr dh voèkkj.k dk niZ.k ijkorZu (mirror reflection) ls fudV dk lacaèk gS A
,d vkdkj (shape) esa jSf[kd lefefr rc gksrh gS] tc mldk ,d vkèkk Hkkx nwljs vkèks Hkkx
dk niZ.k izfrfcac (mirror image) gks(vkÑfr 14-7) A bl izdkj ,d niZ.k js[kk gesa ,d
lefer js[kk ns[kus ;k Kkr djus esa lgk;rk djrh gS (vkÑfr 14-8) A

vkÑfr  14.7

vkÑfr 14.6

niZ.k ijkorZu osQ lkFk dk;Z djrs le;] ;g è;ku j[kuk pkfg, fd ,d vkÑfr osQ vfHkeq[kksa (orientations)

esa nk,¡&ck,¡ (left-right) ifjorZu gks tkrk gS  (vkÑfr 14.9)A

D;k ¯cnqfdr js[kk

niZ.k js[kk gS \ gk¡ A

vkÑfr   14.8

D;k ¯cnqfdr js[kk

niZ.k js[kk gS \ ugha A

vkÑfr   14.9

(ii)(i)

;gk¡ vkdkj rks leku gSa_ ijarq fn'kk,¡ foijhr gSa A
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Nsn djus okyk ;g [ksy [ksfy, !

,d dkx”k dks 2 vkèkksa esa eksfM+, ,d Nsn dfj, eksM+ osQ fu'kku osQ vuqfn'k nks Nsn

vkÑfr 14.10

eksM+ dk fu'kku ,d lefer js[kk (;k v{k) gS A eksM+s gq, dkx”k ij fofHkUu LFkkuksa ij
cuk, x, Nsnksa rFkk laxr lefer js[kkvksa dk vè;;u dhft, (vkÑfr 14.10)A

iz'ukoyh 14.1

1. fuEufyf[kr Nsn dh gqbZ vkÑfr;ksa dh izfrfyfi;k¡ cukdj ([khap dj) muesa ls izR;sd
dh lefer js[kk,¡ Kkr dhft, %

2. uhps lefer js[kk (js[kk,¡) nh gqbZ gaS A vU; Nsn Kkr dhft, A
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3. fuEufyf[kr vkÑfr;ksa esa] niZ.k js[kk (vFkkZr~~ lefer js[kk) ¯cnqfdr js[kk osQ :i eas nh xbZ gS A
¯cnqfdr (niZ.k) js[kk esa izR;sd vkÑfr dk ijkorZu djosQ] izR;sd vkÑfr dks iwjk dhft, A
(vki ¯cnqfdr js[kk osQ vuqfn'k ,d niZ.k j[k ldrs gSa vkSj fiQj izfrfcac (image) osQ fy,
niZ.k esa ns[k ldrs gSa )A D;k vkidks iwjh dh xbZ vkÑfr dk uke ;kn gS \

 4. fuEufyf[kr vkÑfr;ksa dh ,d ls vfèkd lefer js[kk,¡ gSa A ,slh vkÑfr;ksa osQ fy, ;g
dgk tkrk gS fd budh vusd lefer js[kk,¡ gSa A

fuEufyf[kr vkÑfr;ksa esa ls izR;sd esa fofoèk lefer js[kkvksa (;fn gksa rks)] dh igpku
dhft, %

5. ;gk¡ nh gqbZ vkÑfr dh izfrfyfi cukb, A

fdlh ,d fod.kZ dh lefer js[kk yhft, rFkk dqN vkSj oxks± dks bl rjg Nk;kafdr
dhft,] fd ;g vkÑfr bl fod.kZ osQ vuqfn'k lefer gks tk, A D;k ,slk djus dh
,d ls vfèkd fofèk;k¡ gSa \ D;k ;g vkÑfr nksuksa fod.kks± osQ vuqfn'k lefer gksxh ?

(a) (b) (c) (d) (e) (f)

(a) (b) (c)
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6. fuEufyf[kr vkjs[kksa dh izfrfyfi;k¡ cukb, rFkk izR;sd vkdkj dks bl rjg iwjk dhft,
rkfd og vkdkj niZ.k js[kk (;k js[kkvksa) osQ vuqfn'k lefer gks %

7. fuEufyf[kr vkÑfr;ksa osQ fy, lefer js[kkvksa dh la[;k,¡ crkb, %
(a) ,d leckgq f=kHkqt (b) ,d lef}ckgq f=kHkqt (c) ,d fo"keckgq f=kHkqt
(d) ,d oxZ (e) ,d vk;r (f) ,d leprqHkqZt
(g) ,d lekarj prqHkZqt (h) ,d prqHkqZt (i) ,d le "kM~Hkqt
(j) ,d o`Ùk

8. vaxzsth o.kZekyk osQ fdu v{kjksa esa fuEufyf[kr osQ vuqfn'k ijkorZu lefefr (niZ.k
ijkorZu ls lacafèkr lefefr) gS %
(a) ,d mQèokZèkj niZ.k (b) ,d {kSfrt niZ.k
(c) mQèokZèkj vkSj {kSfrt niZ.k nksuksa

9. ,sls vkdkjksa osQ rhu mnkgj.k nhft,] ftuesa dksbZ lefer js[kk u gks A
10. vki fuEufyf[kr vkÑfr;ksa dh lefer js[kk osQ fy, vU; D;k uke ns ldrs gSa \

(a) ,d lef}ckgq f=kHkqt (b) ,d o`Ùk

14.3  ?kw.kZu lefefr

tc ?kM+h dh lqb;k¡ ?kwerh gSa] rks vki D;k dgrs gSa\ vki dgrs
gSa fd ;s ?kw.kZu (Rotate) dj jgh gSa A

?kM+h dh lqb;k¡ osQoy ,d gh fn'kk esa ?kwerh gSa A ;g ?kweuk ,d
¯cnq osQ pkjksa vksj gksrk gS] tks ?kM+h osQ iVy (face) dk osaQnz gS A

?kfM+;ksa dh lqb;k¡ ftl fn'kk esa ?kwerh gSa] og ?kw.kZu (rotation) nf{k.kkorZ (clockwise) ?kw.kZu
dgykrk gS] vU;Fkk ?kw.kZu okekorZ (anticlockwise rotation) dgykrk gSA

Nr osQ ia[ks dh i¡[kqfM+;ksa osQ ?kw.kZu osQ ckjs esa vki D;k dg ldrs gSa \ D;k ;s nf{k.kkorZ fn'kk
esa ?kwerh gSa ;k okekorZ fn'kk esa ?kwerh gSa \ vFkok D;k ;s nksuksa fn'kkvksa esa ?kwerh gSa \

;fn vki lkbfdy osQ ,d ifg, dks ?kqekrs gSa] rks og ?kw.kZu djrk gS A ;g nksuksa gh
fn'kkvksa] vFkkZr~~ nf{k.kkorZ vkSj okekorZ fn'kkvksa esa ?kw.kZu dj ldrk gS A (i) nf{k.kkorZ ?kw.kZu vkSj
(ii) okekorZ ?kw.kZu esa ls izR;sd osQ fy, rhu mnkgj.k nhft, A

tc dksbZ oLrq ?kw.kZu djrh gS] rks mlosQ vkdkj vkSj eki esa dksbZ ifjorZu ugha gksrk gS A
?kw.kZu ml oLrq dks ,d fuf'pr ¯cnq osQ pkjksa rjiQ ?kqekrk gS A ;g fuf'pr ¯cnq ?kw.kZu dk

(a) (b) (c)
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osaQnz (centre of rotation) dgykrk gS A ?kM+h dh lqbZ;ksa osQ ?kw.kZu dk osaQnz D;k gS \ blosQ ckjs
esa lksfp, A

?kw.kZu osQ nkSjku ?kwes x, dks.k dks ?kw.kZu dks.k (angle of rotation) dgrs gSa A vki tkurs
gSa fd ,d iwjs pDdj esa 360°  dk ?kw.kZu gksrk gS A (i) ,d vkèks ;k vèkZ pDdj vkSj  (ii) ,d
pkSFkkbZ pDdj osQ ?kw.kZu dks.kksa osQ Øe'k% D;k eki gSa \ ,d vèkZ pØ dk vFkZ 180° dk ?kw.kZu
gS rFkk ,d&pkSFkkbZ pDdj dk vFkZ 90° dk ?kw.kZu gS A

tc 12 ctrs gSa] rks ?kM+h dh nksuksa lqb;k¡ ,d lkFk gksrh gSa A 3 ctus rd feuV
dh lqbZ rks rhu iwjs pDdj yxk ysrh gS] ijarq ?kaVs dh lqbZ osQoy ,d&pkSFkkbZ pDdj
gh yxk ikrh gS A 6 cts dh mudh fLFkfr;ksa osQ ckjs esa vki D;k dg ldrs gSa \

D;k vkius dHkh dkx”k dh gokbZ pdjh (;k fiQjdh) (paper windmill)

cukbZ gS \ vkÑfr esa fn[kkbZ xbZ dkx”k dh gokbZ pdjh lefer fn[kkbZ nsrh gS
(vkÑfr 14.11), ijarq vkidks bldh dksbZ lefefr js[kk izkIr ugha gksrh gS A bldks
fdlh izdkj ls eksM+us ij Hkh nksuksa vkèks Hkkx  laikrh ugha gksaxs A ;fn vki blosQ osaQnz
(chp) okys fLFkj (;k fu'pr) ¯cnq osQ ifjr 90° osQ dks.k ij ?kqek,¡] rks vki ns[ksaxs
dh gokbZ pdjh dk vkdkj] vkÑfr 14-11 dh fLFkfr osQ vuqlkj] igys tSlk gh gS A
ge dgrs gSa fd pdjh esa ,d ?kw.kZu lefefr (rotational symmetry) gS A

vkÑfr 14.12

,d iwjs pDdj esa] ,slh pkj fLFkfr;k¡ gSa (90°, 180°, 270° vkSj 360° osQ dks.kksa ij ?kqekus
;k ?kw.kZu djus ij)] tc pdjh igyh tSlh gh fn[krh gSA (vkÑfr 14-12)A blh dkj.k] ge
dgrs gSa fd pdjh esa Øe 4 (order 4) dh ?kw.kZu lefefr gS A

?kw.kZu lefefr dk ,d vkSj mnkgj.k nsf[k, A ,d oxZ ij fopkj dhft,] ftldk ,d
dksuk (;k 'kh"kZ) P gS (vkÑfr 14-13) A

vkb, bl oxZ osQ osaQnz dks × ls vafdr djosQ blosQ ifjr bl oxZ dks ,d&pkSFkkbZ pDdj
ij ?kqek,¡ A

vkÑfr .14.13

vkÑfr 14.11

A

B

C

D

D

A

B

C

C

D

A

B

B A

C B

D C

A D

90° 90° 90° 90°

P

90°
P

P

P
90°

P
90°90°

(i) (ii) (iii) (iv) (v)
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vkÑfr 14-13 (i) bldh izkjafHkd fLFkfr gS A osaQnz osQ pkjksa vksj 90° ?kwekus ij
vkÑfr 14-13 (ii) izkIr gksrh gS A vc ¯cnq P dh fLFkfr dks nsf[k, A oxZ dks iqu% 90°  osQ dks.k
ij ?kqekb, (?kw.kZu nhft,) A vkidks vkÑfr 14-13(iii) izkIr gksrh gS A bl izdkj] tc vki
oxZ dks pkj ,d&pkSFkkbZ pDdj ?kqek nsrs gSa] rks og viuh izkjafHkd fLFkfr ij vk tkrh gS A
vc ;g vkÑfr 14-13 (i) tSlh gh fn[krh gS A bls P }kjk yh xbZ fofHkUu fLFkfr;ksa ls ns[kk
tk ldrk gS A

bl izdkj] ,d oxZ esa mlosQ osaQnz osQ pkjksa vksj Øe 4 dh ?kw.kZu lefefr gksrh gS A è;ku
nhft, fd bl fLFkfr esa]

(i) ?kw.kZu dk osaQnz oxZ dk osaQnz gS A (ii) ?kw.kZu dk dks.k 90° gS A
(iii) ?kw.kZu dh fn'kk nf{k.kkorZ gS A (iv) ?kw.kZu lefefr dk Øe 4 gS A

1. (a) D;k vc vki ,d leckgq f=kHkqt osQ fy,] ?kw.kZu lefefr osQ Øe dks crk ldrs
gSa (vkÑfr 14-14) \

vkÑfr 14.14

(b) tc mijksDr f=kHkqt dks mlosQ osaQnz osQ ifjr (pkjksa vksj) 120° osQ dks.k ij ?kqek;k
tkrk gS] rks fdruh fLFkfr;ksa esa f=kHkqt (fLFkfr osQ vuqlkj) igys tSlk gh yxrk gS\

2. fuEufyf[kr esa ls dkSu&ls vkdkjksa (vkÑfr 14-15) esa vafdr ¯cnq osQ ifjr (pkjksa
vksj) ?kw.kZu lefefr gS \

(i) (ii) (iii) (iv)

vkÑfr 14.15

nks ,d tSls (lokZle lekarj prqHkq Zt [khafp,] ,d lekarj prqHkq Zt ABCD ,d
dkx”k ij rFkk nwljk lekarj prqHkq Zt A'B'C'D' ,d ikjn'kZd 'khV (transparent sheet)

ij A muosQ fod.kks± osQ izfrPNsn ¯cnqvksa dks Øe'k% O vkSj O' ls vafdr (;k O;Dr)
dhft, (vkÑfr 14-16) A

120°
120°

12
0°

R

R R

R

(i) (ii) (iii) (iv)

  iz;kl dhft,

  bUgsa dhft,
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lekarj prqHkqZtksa dks bl izdkj jf[k, fd A' 'kh"kZ A ij jgs] B' 'kh"kZ B ij
jgs] bR;kfn A

bu vkdkjksa esa] vc ¯cnq O ij ,d fiu dks yxkb, A vc ikjn'kZd 'khV
dks nf{k.kkorZ fn'kk esa ?kqekb, A ,d iwjs pDdj esa ikjn'kZd 'khV ij cuk
vkdkj dkx”k ij cus vkdkj ls fdruh ckj laikrh gksrk gS \ blesa ?kw.kZu
lefefr dk D;k Øe gS \

og ¯cnq] tgk¡ geus fiu yxkbZ gS] ?kw.kZu dk osaQnz gS A bl fLFkfr esa] ;g
fod.kks± dk izfrPNsn ¯cnq gS A

izR;sd oLrq (;k vkÑfr) esa] Øe 1 dh ?kw.kZu lefefr gksrh gS] D;ksafd
360°  osQ ?kw.kZu osQ ckn (vFkkZr~ iwjs ,d pDdj osQ ckn) og viuh izkjafHkd
fLFkfr esa vk tkrk gS A ,slh fLFkfr;ksa esa gekjh dksbZ :fp ugha gksxh A
vkiosQ ifjos'k esa vusd ,sls vkdkj gSa ftuesa ?kw.kZu lefefr gksrh gS (vkÑfr 14-17)A

mnkgj.kkFkZ] tc dqN iQyksa dks dkVrs gSa] rks muosQ vuqizLFk dkV (cross-section) ,sls
vkdkjksa osQ gksrs gSa] ftuesa ?kw.kZu lefefr gksrh gS A tc vki bUgsa ns[ksaxs rks vki vk'p;Zpfdr
gks ldrs gSa ¹vkÑfr 14-17 (i)º A

iQy lM+d laosQr ifg;k
(i) (ii) (iii)

vkÑfr 14.17

,sls dbZ lM+d laosQr (road signs) Hkh gSa] tks ?kw.kZu lefefr iznf'kZr djrs gSa A vxyh ckj
tc vki fdlh O;Lr lM+d ij ?kweus fudysa] rks ,sls lM+d laosQrksa dks igpkfu, vkSj mudh
?kw.kZu lefefr osQ Øeksa dks Kkr dhft, [vkÑfr 14.17(ii)] A

?kw.kZu lefefr osQ dqN vU; mnkgj.kksa osQ ckjs esa lksfp, A izR;sd fLFkfr esa] fuEufyf[kr
dh ppkZ dhft, %

(i) ?kw.kZu dk osaQnz (ii) ?kw.kZu dk dks.k
(iii) ?kw.kZu fdl fn'kk esa fd;k x;k gS (iv) ?kw.kZu lefefr dk Øe

nh gqbZ vkÑfr;ksa osQ fy, × ls
vafdr ¯cnq osQ ifjr ?kw.kZu lefefr
dk Øe crkb, (vkÑfr 14-18)A

vkÑfr 14.16

vkÑfr 14.18

  iz;kl dhft,

(i) (ii) (iii)
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vkÑfr 14.19

iz'ukoyh 14.2

1. fuEufyf[kr vkÑfr;ksa esa ls fdu vkÑfr;ksa esa 1 ls vf/d Øe dh ?kw.kZu lefefr gS\

(a) (b) (c) (d) (e) (f)

2. izR;sd vkÑfr osQ ?kw.kZu lefefr dk Øe crkb, A

(a) (b) (c) (d)

(e) (f) (g) (h)

14.4  jSf[kd lefefr vkSj ?kw.kZu lefefr
vki vHkh rd vusd vkdkjksa vkSj mudh lefefr;ksa dks ns[krs vk jgs gSa A vc rd vkius
;g le> fy;k gksxk fd dqN vkdkjksa esa osQoy jSf[kd lefefr gksrh gS] dqN esa osQoy ?kw.kZu
lefefr gksrh gS rFkk dqN vkdkjksa esa jSf[kd rFkk ?kw.kZu nksuksa izdkj dh
lefefr;k¡ gksrh gSa A
mnkgj.kkFkZ] ,d oxZ osQ vkdkj dks nsf[k, (vkÑfr 14-19) A
bldh fdruh lefer js[kk,¡ gSa \
D;k blesa dksbZ ?kw.kZu lefefr gS \
;fn mÙkj ^gk¡* gS] rks bl ?kw.kZu lefefr dk Øe D;k gS \
blosQ ckjs esa lksfp, A

,d o`Ùk lcls vfèkd iw.kZ lefer vkÑfr gS] D;ksafd bldks
blosQ osaQnz osQ ifjr fdlh Hkh dks.k ij ?kqek dj ogh vkÑfr izkIr dh tk ldrh gS] vFkkZr~~
blesa vifjfer :i ls vusd Øe dh ?kw.kZu lefefr gS rFkk lkFk gh bldh vifjfer lefer
js[kk,¡ gSa A o`Ùk osQ fdlh Hkh izfr:i dks nsf[k, A osaQnz ls gksdj tkus okyh izR;sd js[kk (vFkkZr~~
izR;sd O;kl) ijkorZu lefefr dh ,d lefefr js[kk gS rFkk osaQnz osQ ifjr izR;sd dks.k osQ
fy, bldh ,d ?kw.kZu lefefr gS A
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vaxzs”kh o.kZekyk osQ dqN v{kjksa esa vn~Hkqr ,oa vkd"kZd leferh; lajpuk,¡ (structures) gSa A
fdu cM+s v{kjksa esa osQoy ,d gh lefer js[kk gS (tSls E)\ fdu cM+s v{kjksa esa Øe 2 dh
?kw.kZu lefefr gS (tSls I)\

mijksDr izdkj ls lksprs gq,] vki fuEufyf[kr lkj.kh dks Hkjus esa leFkZ gks ik,¡xs%

o.kZekyk jSf[kd lefer js[kkvksa ?kw.kZu lefer ?kw.kZu lefefr
dk v{kj lefefr dh la[;k dk Øe

Z ugha 0 gk¡ 2

S

H gk¡ gk¡

O gk¡ gk¡

E gk¡

N gk¡

C

iz'ukoyh 14.3

1. fdUgha nks vkÑfr;ksa osQ uke crkb,] ftuesa jSf[kd lefefr vkSj Øe 1 ls vf/d dh ?kw.kZu
lefefr nksuksa gh gksa A

2. tgk¡ laHko gks] fuEufyf[kr dh ,d ji+ Q  vkÑfr [khafp, %
(i) ,d f=kHkqt] ftlesa jSf[kd lefefr vkSj Øe 1 ls vf/d dh ?kw.kZu lefefr nksuksa gh gksaA
(ii) ,d f=kHkqt] ftlesa osQoy jSf[kd lefefr vkSj Øe 1 ls vf/d dh ?kw.kZu lefefr u gksA
(iii) ,d prqHkqZt ftlesa Øe 1 ls vf/d dh ?kw.kZu lefefr gks] iajrq jSf[kd lefefr u gksA
(iv) ,d prqHkqZt ftlesa osQoy jSf[kd lefefr gks vkSj Øe 1 ls vf/d dh ?kw.kZu

lefefr u gks A
3. ;fn fdlh vkÑfr dh nks ;k vfèkd lefer js[kk,¡ gksa] rks D;k ;g vko';d gS fd

mlesa Øe 1 ls vf/d dh ?kw.kZu lefefr gksxh \
4. fjDr LFkkuksa dks Hkfj, %

 vkdkj oxZ vk;r leprqHkqZt leckgq le"kM~Hkqt o`Ùk vèkZo`Ùk
f=kHkqt

?kw.kZu dk osaQnz

?kw.kZu lefefr
dk Øe

?kw.kZu dk dks.k

  bUgsa dhft,
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5. ,sls prqHkZqtksa osQ uke crkb,] ftuesa jSf[kd lefefr vkSj Øe 1 ls vf/d dh ?kw.kZu
lefefr nksuksa gh gksa A

6. fdlh vkÑfr dks mlosQ osaQnz osQ ifjr 60° osQ dks.k ij ?kqekus ij] og mldh izkjafHkd
fLFkfr tSlh gh fn[kkbZ nsrh gS A bl vkÑfr osQ fy, ,sls dkSu&ls vU; dks.kksa osQ fy,
Hkh gks ldrk gS \

7. D;k gesa dksbZ ,slh Øe 1 ls vf/d dh ?kw.kZu lefefr izkIr gks ldrh gS] ftlosQ ?kw.kZu
osQ dks.k fuEufyf[kr gksa \
(i) 45° (ii) 17°

geus D;k ppkZ dh \
1. ,d vkÑfr es jSf[kd lefefr rc gksrh gS] tc dksbZ ,slh js[kk izkIr dh tk losQ

ftlosQ vuqfn'k ml vkÑfr dks eksM+us ij] mlosQ nksuksa Hkkx ijLij laikrh gks tk,¡ A
2. le cgqHkqtksa esa cjkcj Hkqtk,¡ vkSj cjkcj dks.k gksrs gSa A mudh vusd vFkkZr~~ ,d ls

vfèkd] lefer js[kk,¡ gksrh gSa A
3. izR;sd le cgqHkqt dh mruh gh lefer js[kk,¡ gksrh gSa] ftruh mldh Hkqtk,¡ gksrh gSa A

lecgqHkqt le"kM~Hkqt leiapHkqt oxZ leckgq f=kHkqt

lefer js[kkvksa dh la[;k 6 5 4 3

4. niZ.k ijkorZu ls ,slh lefefr izkIr gksrh gS] ftlesa ck,¡&nk,¡ vfHkeq[kksa dk è;ku j[kuk
gksrk gS A

5. ?kw.kZu esa ,d oLrq dks ,d fuf'pr ¯cnq osQ ifjr ?kqek;k tkrk gS A ;g fuf'pr ¯cnq ?kw.kZu
dk osaQnz dgykrk gS A ftl dks.k ij oLrq ?kwerh gS] mls ?kw.kZu dk dks.k dgrs gSa A
vkèks ;k vèkZ pDdj dk vFkZ 180° dk ?kw.kZu gS rFkk ,d&pkSFkkbZ pDdj dk vFkZ 90°

dk ?kw.kZu gS A ?kw.kZu nf{k.kkorZ vkSj okekorZ nksuksa gh fn'kkvksa esa gks ldrk gS A
6. ;fn ?kw.kZu osQ ckn] oLrq] fLFkfr osQ vuqlkj] igys tSlh gh fn[kkbZ nsrh gS] rks ge dgrs

gSa fd mlesa ?kw.kZu lefefr gS A
7. ,d iwjs pDdj (360°  osQ) esa] ,d oLrq ftruh ckj fLFkfr osQ vuqlkj] igys tSlh ghs fn[kkbZ

nsrh gS] og la[;k ml ?kw.kZu lefefr dk Øe dgykrh gS A mnkgj.kkFkZ] ,d oxZ dh ?kw.kZu
lefefr dk Øe 4 gS rFkk ,d leckgq f=kHkqt dh ?kw.kZu lefefr dk Øe 3 gS A

8. dqN vkdkjksa esa osQoy ,d gh lefefr js[kk gksrh gS] tSls v{kj E; dqN esa osQoy ?kw.kZu
lefefr gh gksrh gS] tSls v{kj S rFkk dqN esa nksuksa izdkj dh lefefr;k¡ gksrh gSa] tSls
v{kj H gS A lefefr dk vè;;u blfy, egRoiw.kZ gS] D;ksafd bldk nSfud thou esa
vfèkdka'kr% iz;ksx gksrk gS rFkk blls Hkh vfèkd egRo bl dkj.k gS fd ;g gesa lqanj
,oa vkd"kZd fMt+kbu iznku dj ldrh gS A
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