0757CH14

14.1 yfewr

THAfd (Symmetry) Teh Heequl ST SEemon €, S WH=d: Jpid § 918
Bl © e Torameheny & o | &5 o TEehl WA Bl @ | ShellhR, SqaEm,
U AN Soer! Tesed i o, ®R Fofdr, snfheae qen o ot wHfufd ®i
GoheUAT 1 TN I B | AYAfFEE % o1, Hell, Ug 1 ufaal, o fogl, Sedl
AR waE, 31 Gt T W eTeRl "t fesmed @ <)

o fumedt wen o, Waer wwfufa w1 w3 H9E’ W gH ¢

T AFfa ¥ Mok gufafa ot 2, afk Sud =k W@ wE e e sk 39
3 HI WA W, THMA o I AT WER T &1 S &l |
T STAYRNSH 1 T I H Tehd T | ST TRFd o oAU Tl w5 ferarhety
g o ® 7|

0 0

<

Al I Al @ FHS WA 3TRYR FITS F H T HD

i)

Ty TetaH ARy h-gre Sfaew T ET wofafa fesrga amEy

2021-22



282 Ny

9eh g Tehfsa fowu o fesied o wofaa T@nedi (I 1&) i Yg=r+ i
S IECEG S

3MEU 379 HHiEfd W o sraumonst @l IR s yao oA | Frefafed
STl 1 TeEe witae, 5d Tufha W@net =1 fagfea Waneti 9 sifwa e

W)

2 (3MHM 14.1 ()-(v)) |

(i1) (i) )
TTeRfd 14.1

14.2 99 sgS & fou gufia e

9 WA T SgHS (polygon) Tk UE &€ ST 8, S oW {@r@el ¥ o+ gt
2l TeQ & (@@el ¥ o 9g9S Uh IS €1 (I Y 39 J@rEel ° wH
TE@rael drel HE T agYS o Ghd € 2 38 o) H ifew 1)

Teh 9g¥Sl, |9 984Sl (regular polygon) shecirdl 2, afx zaat |eft qeteti i
SeamEal sReR g aAr Geft HI0N oF WY SR & | 39 YR, Uk HHerg e, i
ST STl Ueh TH SgYS Bl € | N AR SIS ol Ush HW «gys gl € 2 &
A IR ST Tl Tk TH GgqS 1 AH &l Tehd © 7

T HHETg (IS Toh @0 SgS €, i SEh! Yol 9ol 1 wielg THM Bl
2 U1 THoh T iU S HIY 60° Bl © (SMHT 14.2) |

E'
60° 60°. 1082

\/ (]

IMhtd 14.2 ATRa 14.3 ATRa 14.4
il ot U wW ggYS B, i gHR! Wl o WM warsdl i gl € qen
SAHT TAF HIU Tk GHHIO (37&fq 90°) Tl & | THok fashol R gHRIT W
Tfgenfaa B € (oM 14.3)1
IfE Tk TEYS (pentagon) Tk TH TGS 7, A1 Teifass € foF st o sReR
TETEAl i BIHT AMET qT SHP HIV o AT SR 8H =M6C | 915 § 9 937 f&
Sqoh Yk I i WY 108° BT § (3R 14.4) |
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T ¥ WSHS (regular hexagon) st G WWW%HQTEWW
10T I WY 120° Bt B | 39 SHfA o aR W 3 AR sifek o5 H wen
(3TRTd 14.5) |

T SgYS GHMHA THfaar et € iR gHifere skt Tufia Y@t ogd Iaw

120°  120°

T yAF Guagys &1 Sat & gAfgd @id B €, food s@eR sqemd € T \J20° 1209
V) (/
[3TTd 14.6 () H (iv)] |
‘ 3TTHTd 14.5
iRSEIE] IR FHHG 9 gHfad ©: G
\/><: """ O
BEEIAER i EERCEEE wq ﬂ@;ﬁa
(1) (i1) (iii) (iv)
3TTeRfd 14.6
H9ad:, 3T HET HISH o foharhemdl gR1 SHeh! @Il Al R | S1g aId &l
3 afeu !
Yfiger Taffd ST TR0 1 4] qLed (mirror reflection) Y T 1 G ¢ |

WW(shape)ﬁ%ﬁQ%Wﬁqﬁﬁﬁﬁ?ﬁ% e U] Teh ST 9 T ST 9 ATRTa 14.7
%1 YU gfafsd (mirror image) BI(3MHTT 14.7) | 38 YR TH IU0 W@ TH TH
TG W@ @A 1 96 F W GEEdl S ¢ (ST 14.8) |

>‘Rﬂ

1 fagfea @ 1 fagfea @
oy Y £ 2 &) o Y # 7 7 WWH*W%;W@WW%I

MMehfa  14.8 MMehfa  14.9

TYUT W oh 1 HT FHId THA, Ig A @A A6 fh Uk STehfd o SIFH@l (orientations)
o gd-ad (left-right) TRed 81 STl € (37T 14.9)1
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B HE G g WA Qe |

T T i 2 el mifey T 3% Hig g o o o efew < 8%

3Rt 14.10
Hig w1 9 T i W@ (A @1e) 21 Wi gu S W fafre e W
QT B qAT GG GHiHd @ed w1 SIemEE wifay (3R 14.10)1

goTaet 14.1

1. frefafag 85 & g2 erefaal =1 yfafafmal s (dig #2) 398 9 vods

©
° \ o
° ° °
° © °
(a) (b) (c) (d)
° ° °
° ° ° °

() () (@ 7 ()
o

o

o o (%)
o

0 ) ) )

2.7 gufrd Y@ (@) & g 1 3 8] F[ I |

(a) (b) (d)
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3. frefafad spfi |, <dor @ (srefq gafhd ) fogfrd T su d G T
fogfeRa (SUUT) W § Y ARG 1 WA ok, Y 3R hl QU hifeId |
(219 fgfena Y@ & orfEw Tk <dT W@ Hehd € SR fRe Wfdfeis (image) & forg
Wﬁi@aﬁ%ﬂwmzﬁﬁﬂ%%ﬁaﬂﬂmm%?

L /4 < Q<

®

4. TrAfeafea srafaa &)t 9 i waftg Wad ® |t sepfaat o fog e
FEl I € foh 3Th e Al W@t €

@ ) ©
frfafaa emwfaal o 9y o fafay wafia W@t (afs & @), #t 9e=m

HIT :

® I 4
QL ACK

5. 78l 9 g2 omepfa w1 wiafefa sAwy |
ot W faepol ot wufi T oifST qen w® 3R o i 3@ WwWE SEifha
FifST, fF 98 opfa 3@ famwol & oTfee gufd & ST | =1 T &3 &
T ¥ s fafeel € 2 w0 A ol M faweuil o swfew wwfEa e 2
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6. frefafad sl #1 yfafafial SRy 9on J&® THR &1 39 W I S
difeh a8 SRR U0 @1 (31 @stl) o e gafha @ ¢

£
/

@ ) ©
7. freafafea srwfaal & fau aufag T@et # gemn 9dEt :
() T Fmag g (b) Tk WAfgEE g () T fauerg e

(d) T o (e) TF 3Tmd () TH HHEGYS
(@) Th IR wqYSt  (h) Th =S () TH T9 TS
() T T

8. ST Juigren oF foha oteri ® fr=fafea o omfewr wede wwfufa (Idu
e o Hefud gafafa) @
(a) T FeEATER U0 (b) Tk &fast =dor
(c)?ﬁfﬂ?ﬁ?@ﬁﬁﬁmﬁ

9. TH SR o A a0 e, 99 #iE gufa @ 7 @ |

10. 379 fefafed stefadl =1 a9fqa W & fou o= @1 99 2 g&d ® ?

(a) T% HHfgag B (b) T g9

14.3 9uiq |AfAfq

S SIEY T geAT YA €, i 3T 9 hed 82 3T hed
%ﬁﬁiﬂﬁ(RotatC)W@%I

TSl F1 GeAl ohael T & fon § ¥y 7 | A T T
fag & =r IR a1 7, St uEt % ueA (face) HT % € |

q@ﬁwmmﬂﬁ%ﬁ%,%%(rotaﬁon)ﬁw (clockwise) ¥0IH
FHEAM €, T HUIA MM (anticlockwise rotation) HEedl 2l

Td & UG I Tgfedl o Yo & IR H Y N T Tk € 2 F 3 <ot fam
H et € o et faen o gt § 2 steren @ 3 <A feomedt # wudt € 2

Ifg oMy WEfFd & TH URT w YEM B, O 9 O @ 2| A8 <A A
feomatl, sreriq <faromerd oiR ararerd fewmett ® =it #= @t 2 1 (i) Sferomerd =i SR
(ii) amrad FoiH o ° gIw o fow dF serr e |

ST HIE I YO H T, A Ik AHR I AW H FHE ufadT T&l g § |
Y0 G 9%l Th e g oF wR @ sEn ® 1 9% fAfvea fag guiw @
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e (centre of rotation) el & | U1t 1 GEAT o S[UM 1 g 1 © 2 3Tk AR
o Hife |
i % <R TH T HI0T HT YU RO (angle of rotation) FEd 7 | 3T S
& o T QU =Rt | 360° 1 UM BT € | () Tk e A1 a7l weRRt 3R (i) T
<RefE =GR ok UM RO o HHET: 9 G § 2 Tk o1 = H1 e1ef 180° 1 U
7 q TH-eE TR h1 27ef 90° K YA T | S
S 12 99 ©, @ S FT I AT T W T € | 3 9o aeh e
ﬁgﬁﬁ#@wméﬁ%,ﬁaﬁaﬁgﬁéﬁaw—%ﬁmw//
A U R 1 6 oS w1 ST feufeai o R A o1 o wE Thd € 2
FI MY HH HIS HI g Fhd (A FEEHRT) (paper windmill)
S € 2 3pfd | fEErE T e w1 e = waitd i@ et @
(3TMpTd 14.11), W TR TEhT IS TG W@ T &0 il 2 | 6!
fordt wohR @ Tigd W ot SR 1Y W Hord e 8@ | A Sy shen o \.ﬁ\\
(sr) aret feer (= fawea) fog o 9ft@ 90° o o W g, o o9 <E ‘N
%! BATE ThA I SRR, T 14.11 1 feafq & aR, w6 S@1 € 2 |
T Fed 2 ﬂﬂw‘ﬁﬁ@ﬁ[ﬂhw (rotational symmetry)%l MR 14.11

S e s i

ax@-ﬁrm.lz
TF R IR H, TE =R ferfaEt ® (90°, 180°, 270° 3iR360° o 0T R IHH
T P FE W), S TR Teel 9 & Rt €1 (STE 14.12) 1 3 FR, 7
#ed & T o % 7 4 (order4) w1 Foui7 wufufq € |
ol gEfafa &1tk SR ST fEn | uw o W faem wifse, feue
A (0 ) P ? (3T 14.13) |
ST 39 o o ohg ol X4 3Afehd Hleh SHeh URA 3H ol ] ThH-AoE =t

R M |
'90 P I P I P
1 ° 1 90° 1
aP’ ->—-——a|;7———-> ,de ->———ﬁu——-—-> aie
! 907 90°1 !
: PP :
(1) (ii) (iii) (iv) (v)
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pfa 14.13 (i) 39 URfass frafa 21 g & w1 3R 90° AN W
RTA 14.13 (ii) Wl erdt @ | 37al fag Pahl feerfa =i *f@w | ot =i qA: 90° o 0T
W AR (o €fET) | STkl SRt 14.13(iii) W el € | 39 WehR, ST 31
it I IR TH-AAE TG Y@ 34 €, df g8 A0 yRfe feofd woem St ®
9 e Ha 14.13 (i) S € fewdt 2 1 =@ Pgw o W fafu= feafaai @ 2w
S Hehel © |

TH YR, Ush o § U g oh ORI 3R ShW 4 I YUIT GHLTT el € | e
e fr 3w feufa 4,

() SO F1 HE o H SR 1 (i) TUA HT RO 90°F |

(i) Foi T feen <feromed # | (v) SO FHTET B HH 4 2

PRIEEETISIY

1. (a) N 3@ AT Toh GHaTg S oh T, =oiF A & %8 &1 9d1 Hehd

g (aTHfa 14.14) ?
R .

(iii)
3Mehta 14.14
(b) & WK IS 1 SHeh ohg o URA (AR 3TR) 120° ok 0T W AR
ST €, et feerfeai o frqe (Reafa & oER) weet S| & o ©°2
2. frfafed & @ ®F-9 TR (MEfa 14.15) # eifa fag & wf@ (IR
SR) Foi wwfAfq 7 2

—_ X b

(i) @iv)
IMehta 14.15

h. 4

T TH NG (HatgH gETR wqye ©ifen, e gaiR =qds ABCD Th
FHITS T qAT THA FHIR FIqHs A'B'C'D' Tk IREIIh e (transparent sheet)
R | 3ok faskul & gfaess fogen 1 waw: O R O @ sifwd (a1 =)
hifey, (AThfd 14.16) |
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AR =St &l 39 YR FEU fFA' 7id A | ®,B' ¥ B W
®, TS |

T AR F, 379 Fg O R TS o7 I T | 379 UG e D
1 IfeoTed foen H SEEY | TH R e H UNERie we Woa
AR HEE R o MR H fopedl IR Hardt g 8 2 o sqoiH
Hufafq &1 = %9 ? ?

o fog, Sl g o9 o ?, 5o @1 g ® 1 39 feafa A, Te
oot @1 gfesg fag 21

Y a5 (A1 i) H, wH 1 1 Yol gmfafa e @, FifE
360° o FHUM o A8 (A T Tk TR oF 91%) I8 T IR TRt 14.16
feafg & o S € | e et o wud o wfa @Y enl
Mok IR # e T8 TR € fd spofa gmfafa edt @ (smhfa 14.17))

3N, 4 HF Hell Fl FEd €, A STk I FIE (cross-section) TH
AR ok B 2, Fod o wmfafq eidt € 1 99 o9 3 @ @ A e
B Hhd © [Md 14.17 ()11

& Gohd
(1)
TRt 14.17
@aﬁcmﬂﬁﬁ(roadsigns)’ﬂ%,ﬁgﬂhmmm%|3T"IF'ﬁE|T{
e oY fRdt o gesh W AR el At TH Ggeh Hehdl sl TewIiT SR 3!
U HAMGMA oF Al i [ IS [T 14.17(ii)] |
U AT % HB 3T IS0 oh IR § Hifaw | g feafa |, fAfated

1 TG BT

() o 1 FR (i) UM HT B

(i) =o fra feen & ffan @0 © Gv) ool wwfafa @0 wa
TITE Shitaq

# & o ¥ o <@
sfrd fig & Ra S mER [ (R[] x
<l hH ddlsU (ﬂl%ia 14.18)| . I
i (i) TTeRfa 14.18

(i (ii)
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g9t 14.2

1. Frefafea srrfaai § @ fre emepfaal & 1 @ eif w1 goiq gfafa 22

DA LG

(a) (b) (©
2. Y& STEH(d oF ¥ HHM 1 %A FqsC |

N X

(@) (b) ©

© ® @

14.4 g gutafa i guiv gafafa

M9 9l qF e SN SR Sl THIHIGAl i S@d 3 W € | I+ qh S
T T forn B o SRR W oherel ek wAiHT el €, wﬁéﬁawﬁ
TafHla et © 9 e R | aew a9 Yol SRR i
gufafaar et €

ISR, Tk o oh SRR i fEu (STHM 14.19) |

w1 T9H *iE ol gufafa ? 2 R
Ifg IW ‘e 7, @ 39 A TAfAG w1 FHH 0L 2
gk SR iU | '

TH g9 Gad sffus gul gufd enpfa ®, R T@en A 14.19
Thh g o qia fRdt ot i W g AR @l SApfa U w1 S Gehdt ©, steiq
Y 79RfHd &9 ¥ 3k wH 1 U gAfAfG T qon @ € sgeh! srafifia wAfhd
@ € 1| 99 o fedt ot gfaey w1 fET | o W el S el g @ (sreiq
Y& SAE) Uerdd GHMHG T Tk AT Y@ @ de g o URd Y iUl o

fau gt ww oA gafafa ?
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SIS UiHTen o BE HeRl W ST U At WHHAE HEA (structures) © |
fop o2 o1eRl o ohow T € WAMHG W@l ® (SWE)? b 92 3tell § %H 2

it gufufa & (SR 1)?

SRIed YR ¥ Hied U, 3 fefafed aneit & 9= | gmed 7

utaTeT fa=w wufhe Y@l guiv wafea | guiw wwfafa
T STgR | wwiufa Ealkete | Eale

y4 &l 0 el 2

S

H El &l

o) = &l

E Kl

N =

C

gyt 14.3

1. Fr=f S smpfaal o W way, f o qufufa ok w0 1 @ efusw w5 ol

ufufd <Al & 3 |

2. W&l w9a @, frefafed «1 s W eefa i
() w e, oo o oufafa o)k w0 1 9 eifuss ot o gufafa A& e
(i) Tw Ty, faw et ok gafafa ok %9 1 9 ifuss ot 9o gafafa = 2
(i) ok = o wH 1 @ etfuew sl wEfafa €, dg Wasw gufafa = @
(v) T wqde fSod shae s gafafa & ok w8 1 9 sifus &1 ol

gufafa = & |

3. afe fordt aepfa &1 < o1 eifue wEfha W@d @, @ N 9w stewEsw © fe
399 A 1§ oifus &t Ui wwfhafq gni 2

4, foa Tl = 9w .

3T X

e

A | FHAqHS

qHaTg

[ERE

qANSS | g | 3TEgd

quiv &

Ui wutafa
Ea-a)

Pusicaleou
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5. U9 wgdsl & W Sy, T Yo qefafa ok w9 1 9 erfuw w1 ol
qofafa <= & 7 |

6. Tl oTpfq &1 IWer g o IRA 60° o HITT W FAH |, 98 ITH! IR(TH
feoafa St 2 femr 3t 2 1 3w oTpfa o fow wH -9 o= wIT % A
Ff & FHar 2 ?

7. N EH FE CH FT 1 G AT w1 ol gEiafa w @ gehd ©, foees o
&% s Freafafaa & 2
(1) 45° @ 17°

U R el ohl ?

1. T 3mfd W ger wafufa q@ et 8, 9 *iE U @ W Hi S0 Hoh
g 3HfRw ST ofa 1 Higd W, ST A 9FT WER GOt 81 S |
2. 9 SEYSl H SR T SR SR KU B € | S WS Hufq Th W

sffues, Tufrg @ gt 2
3. Y% §H SgYS &1 Sa+ & FHiHa W@l et €, o SRt e g © |

TGS BELCEE] qHGES | o | gHerg e
Tafad st w9 6 5 4 3

4. U WA | U wEiA ww B 2, e el el e
B ® |

5. v § U o i U Ffved fag & afa gEen S @ | g ffvea fog geia
T g FEAM € | {99 FI0T R 9% AN 7, SH YU R RIT Fed 7 |
e A o1 wERR kT atel 180° KT UM ® qe Um-eE weRY T e 90°
1 UM B | YO fRroned IR amEd g4 €l femetl ® @ wehen €

6. A ol o =%, a%q, feofd & ogaR, Ted SEt @ f@E @ €, @ 'w wed
% 5 vl guin wwfAR 3

7. TH R TR (360° ) H, Tk g ot sR feafq & orER, Tea S € fear
0 T, 98 e 39 i wnfifd o e FErd © | SSedond, Th @i w1 g
THMHT BT HH 4 ® 91 ThH GHATE TGS i YoM GHER w1 HH 3 B

. HS AN W ohael Tk € GHiHfd W@ el €, S e E; w9 W ohad HuiH

Tufhfa € e €, 9 eR S q¢l H® | A YR w1 qHiEdEl gl €,

HeX H 2| afafa =1 steqad gafae Aewqel €, Fifs @ <k Sfam o

Afuepier: WA elar © e 3Hd off eifue wee 3@ *RU ¢ fRF U e g

e 3Rt TeSEd YeM Y HWehdl © |

e e
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