qutata

14.1 ‘rl;ﬁﬁﬁf

TaAfA (Symmetry) T Hecqul s sfaumen €, St 9md: gaid o 9
Bl € q fharhend o o Gefi &5 § $Eehl YA Bl € | holehR, S,
$US I Saold festied w o, wR Frafa, enfedae qen o e wufafa &t
GohouAl 1 TN I B | AYAfFEE & i, Hell, Ug 1 ufqal, e fogl, Sedl

o fuselt wen o, Waer wafula w1 w3 ‘oW’ W gH ¢ |

T rpfa B aw gufhfd e 2, Ak sud ww o v e s sEfkw g
3MHfd 1 HIGH W, 3B oF IA TR WER A &1 ST & |
T STAYRNSH 1 3 IE HT Tehd B | ST TR o Q=] Hz fenarhery
g o ® |

<

qafAfd IO STl T FB VI TRYH FHITS &% He gL H/D

D

IRESIAUGEL IEEIFY Hh-Te efaed IRy FAH(T fesigT s R
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3k gR Wahfad fpu 7o fesmea o gwfta d@msti (3 stel) &l TeerH
S ST |

3T 379 HHMET W o sraumonst @ IR s yae oA | Frefafed
SMHfaAl 1 reae witae, f5d gufha Wanet =t fagfea et 9 sifwa o
g (i 14.1 ()-(iv)) |

: | Q , Ve ’ ’ : ||
) (i @ ®

TR 14.1
14.2 99 Sgqs o fau gufug @
T WA R g (polygon) Tk TE o ST €, S oW {@rEel ¥ o Bt
2| TOQ & (@Eel ¥ o SgHS Th IS €1 (I Y 3 J@rEel §
@rEel ol HE 3 agYS o Hehd © 2 3@ 9R § =T |)

Teh dg¥sl, |¥H dg¥sl (regular polygon) sheairdl 2, afx gt |eft qereti i
HargAT SRR B qm W HIUT % AT SRR B | TH YRR, TH GHAG IS, I
ST STl Teh HW agYS Bl € | 0 =R SISt ol Ueh §6 «gys gl € 2 o
AT TR S ST Tk W 9gqS h1 AH ol Fehd © 2

T GHEE IS Tk 9H 9gYS €, il T Ucieh 9ol k1 a1 THH Bt
? 1 ST YISk IVl i HIY 60° BN € (MHf 14.2) |

60° 60°,

TR 14.2 TR 14.3 TR 14.4
il ot U wH ggYS B, it gHRl Wl Yo WM warsdl i gl € e
ST Tk hIT Teh THHIU (FUfq 90°) Tl B | 3ok fashtl WER wHehinn W
Tafgio B0 € (i 14.3)1
IfE Tk TEYS (pentagon) Tk TH TgYS &, Al Tnuifas € fF sqat ot sy
FEA i BT TMEY T 3Tk IV oh WY SR TH AMET | 1% § 9 w1 f&
THeh Ucdsh iU i AT 108° eIl € (3BT 14.4) |
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T §9 WSHS (regular hexagon) skt G+ WWW%HWWW
IO I T 120° B B | 3H 3MHfG o AR § N AR Afem o] § wed

(3TTRid 14.5) |
g | Y% GHEEYS &1 Sal € HHfHd @ et €, o Suet el ©
[3TRTd 14.6 (i) ® (iv)] |

= Tt =R g9fa o= gufad
t i

(@) (i) (iii) (iv)
ATRTd 14.6

HYad:, 39 ST WA o foharhemdl RI SHeh! WISl AT 97 | Fig o1d el
ey !

e wfhfa 1 SR 1 SHo1 T (mirror reflection) ¥ e &1 Wy 2
T SHR (shape) & Fek wfafa 7 el 2, ST STHT Th S A0 TR MY T ey 147
1 YU gfafsa (mirror image) BI(3MHA 14.7) | T8 YR TH U W@ &H TH
HUTHa Y@ @A M A H OWEEd i @ (ST 14.8) |

F1 fogfera Tan F1 fogfera @ @)
o T 3 2 &) Tdor e & 2 7| T TR @ A §; Wy frend fawda §

MMeRfa 14.8 MeRfa  14.9

YU WG oF 1 HT FHId THA, Ig A @A A6 foh Uk SThfd o 1@l (orientations)
H Td-amt (left-right) TRedA &1 ST © (ST 14.9)1
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B HE 9 9g @A Qe !

T &S &I 2 o7 § mifey TH B% HRT Hig o Fom o SHfe q 8%
TRt 14.10

Hig w1 9 T TfHa W@ (A @1e) 21 Wi gu e W fafr e w
ST T B AU WG AT [T HT 31T HifST (3MF 14.10)1

gyt 14.1
1. fefafag 23 &1 g orefaa =1 yfafafmal s (F@ie #2) 78 9 5o

#1 Fufqd @ [ SIS
¢ o _

(2) (b) (©)

O

o
O

(a) (b) (d)
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3. Tfelea smpfee ®, <dor Y@ (eref wmia @) fogfna Y@ & s & 6§ T 2 |
fogfera (Jdu1) W1 H W ST 1 TekA hich, Tk SR Sl T HIWT |
(21 fgfena Y@ & ey T <A W@ Hehd € SR fRe ufdfeis (image) & fog
<o) H @ W € )| W YR X H T SFR H AH AR € 2

4. Frefafea srefad 1 e 9 sifre gufia Yard @ | o srefadl & fow us
el S @ foF STl e T W@ R |

(@) (b) ©)
ﬁr—l‘l%rﬁ‘elﬁ spfaal ¥ ¥ g ¥ fafay gufaa st (Afk = @), &1 e=m

&MA
3 M B @

5. el &t g8 erfa & whafafy sAEw
ot W faepol ot wuf T oifST qen w3k ol i 3@ WwWE SEifha
FifSe, T g THfa 39 fawol & sy 9ufda & ST | 1 T3 A Hi
T 9§ oifuer fafml € 2 F a7 et S faskoll o erfwr wufia @l 2




6. frefafaa smal #1 gfafafiar ST qon Y& STHR Fi 39 W W Hiwg
difeh a8 SR Y01 @ (A1 @rstl) o STfeel 9utHd &l :

/

/

/V Q\\ [ )
” _ <
.Q \
[ ]

/

/

o o ./. e o o
o o » o o o o o

@)

(5) '(c) @
7. frefafaa stefaal & fau ufag et <1 gend Jaqsy
(a) T THaTg B (b) TF wHfgIg Bqs (o) T fauerg fae

(d) T =t () TH 3P () T FEEgHs
(@) T WM =G4S (h) TH =4S () T TH HSYS
() Tk 9

8. St Ao % T sl © FrefafEn ¥ oHRw e wEER (<
e @ Fefd gaE) ©
(a) TH FeafeR <qor (b) T &fas <dor
(c)@ﬁﬁﬂ'{aﬁ'{@ﬁﬁmﬁ

9. TH R o WA I3 e, 599w Fufa @ 7 o |

10. 319 Frefafed sl 1 ufHa e o fau o= =1 9™ € g% © ?

(a) Th FHlgag BIgst (b)) TH 99

e SISt T GeAT e §, @ 319 9 Fed &2 M Hed i
& f& 3 9o (Rotate) % W 2 | 1%

T B e el T @ e § oy § | 9 e |
fag o =R @R g1 ®, S o€ % 9o (face) H HE € |

wfgal w1 gear g fxen & ot |, 9% M (rotation) If&omed (clockwise) T
FHEA €, 3TIef FUIF e (anticlockwise rotation) gl ]

T o TQ ! Ugfed o Yo o SR | ST 9 e Wehd € 2 1 A e fam
H yudt € o amed feen ® qudt € 2 orgen @ A <A st o wweh ® 2

If% o9 WEfhd & TH URT *i AW ®, af 98 Yo e ® | g9' < @
feemsti, sreriq feromed iR ammad fyenett ® it #= @har © 1 (i) Sferomed =oiF iR
(ii) amad ol o § yow o fow AW see G |

SE HIE I YO H T, A SUh AHR I AW H FHE ufadT T&l g ? |
YU G ol Th Fifed fag oF wR @ sEmn @ 1 98 fafvea fag guie @

w




e (centre of rotation) Fedl & | 1St 1 GEAT o S[UM 1 g A1 ® 2 TR AR
o wife |
E[UHélv"fﬁ'ﬂ:l‘%[j-llTI"IEIﬁ'UT<‘=|ﬁE'[U'1"-IT=I—ﬁ'UT(angleofrotation)<'=h??}%’|?ﬂTC[\_rIFI?T
& fF T =R | 360° H1 UM BT € 1 (1) Tk oMY A1 o3 TR SR (i) T
e T ok TUI KON oF HEST: FA WY € ? Tk 31 = w1 aved 180° T Ui
7 9 TH-AAE TR BT 37ef 90° HT FYUA R |
S 12 99 ©, @ S FT I AT T @ B € | 3 5o aeh e
HT G A d R TR A A €, W S HY GE ke Th-HITE TRl
& AW U F 1 6 oIS HT AR el o R H 319 9 FE THhd © 2
F AU FH HES HI AR THA (A BT (paper windmill)
aE ® ? Mt | fe@rE T SN w1 garE =il gHfHd fqE odt ©
(3T 14.11), W TR ST ¢ quinfa ¥ o & el € | 56eh
foret TR © Hied W ot S N W wurdt el B8R | A e gHeh %y
(s ot feer (= fvea) g o aft@ 90° o o W g, o o9 <&
! BATE A I SRR, SThTd 14.11 i fefq & ER, w6 SE1 & 2 |
B0 wed € for Wl o T ol 9ufifd (rotational symmetry) © |

TRl 14.11

R R e e

ax@l%rm.lz

T R wER o, U = feerfaat € (90°, 180°, 270° 3R 360° o hIvN W SEH
T ol HE W), e TR Tl ol € Kt B (S 14.12) 1 TH HR0n, '8
#gd & o o ¥ 7 4 (order 4) w1 Fouiv wwfufq € |

ol wEfafa o1 Tk SR S fEn | uw o W faem e, feee o
A (A 3) P ? (ST 14.13) |

U 39 o & Hg B Y Afkhd Flh TP IR 39 T P TH-AAE TR
R M |

'9001) I Pgoo I P
MR BN -{--45-f-> ﬂL s Ch_L-s *
: 909 90%1 :
| L |
(1) (i1) (1ii) (iv) (v)



ampfa 14.13 (i) 39 URfass fefa 21 g & W 3R 90° AN W
R 14.13 (i) 9T it € | o1 fog Pl feerfa =t <@ 1 ot =i gH: 90° o wiwT
W Ry (Yo GHNT) | eaeR! eTRfa 14.13(iii) W Bt € | 39 YR, W& 3
it I TR TH-AGE TEE Y@ 34 €, A g 7ot yRfe feefd w oo Wt #
IE T IHMA 14.13 (1) S& & K@t €1 30 Pgw ot 7 fafv= feufaat @ <@n
ST Fehel € |

T4 YN, Tk o H SEeh ohg o ORI 3R A 4 I YU GHIATT e | e
Sifse o 39 feafa 4,

() IO 1 kg o w kR B (i) SOM T R 90°® |

(i) IO 1 feen <feromed # | (v) o wufufd &1 %H 4 2

1. (a) 1 39 9 T GHag A oh faQ, oM Fafifa o %9 &l a1 qhd
g (aThfa 14.14) ?

iR

3TTRT 14.14

(b) V& STk S I 3Tk ohg o6 IRA (IR AR) 120° o 0T T AR

ST ®, @t ferat feerfaai o e (feafq o o1ER) wee S| & ofa @72

2. frefafed & @ ®F-9 TRl (MEfA 14.15) # sifha fag o wf@ (IR
SR) Foiq wwfAfq 7 2

— X § ®

(i1) (@v)

3T 14.15

T TH NG (HatgH g wqds @ifen, T g|ia =qEs ABCD Th
FHIES T qAT THU AR T4 A'B'C'D' Tk IREIIh e (transparent sheet)
W | S famol & gfaesg faget =t waw: O ¥R O' @ sifwd (a1 =)
ey (TThfd 14.16) |




AR =St &l 39 YR FEU fFA' 7id A | w®,B' 3 B W
®, TR |

T TR, o7 Fg O R TS o7 I T | 3T UGt e D
i faomerd fem H AT | TR R SR H IR e WS
HHR A R o9 AHR T fhaft IR Tl eiar € 2 399 =i
TuiHfa w1 o wH ® 2

e fag, <&l T 7 o 2, o &1 ohx 2 1 3 feufa o, =
fasmort @1 gfesg fag 2

Tk o (A ) H, w1 F ol mEial @ 2, wifw B’
360° < FUM ok TI% (37 R Th TFhL oF dI]) I I URTH ATRIT 14.16
feafa o on S € 1 UE feofaal o A @i wf @Y enl |
ek IRae # e T eMehR € foed spola wmfafa et @ (smpfa 14.17))

SN, 4 HF Hell hl wEd €, A STk IIIEY HIE (cross-section) TH
AR ok B 2, Ford o wmfafq eidt € 1 99 o9 3 <@ @ S swedEfRa

g THd § [T 14.17 ()]
TgHh Tehd

(ii)
3ATeRfd 14.17

UH % g Gohd (road signs) ot €, St soiq wmfufa weffa #d € 1 vl @R
o oY fRd o Weeh W AR fehel, At TH Weeh Hehdl whi TewIiT SR ST
U HAMfA oF Al i [ P [T 14.17(ii)] |

U AT % HB 3T ISR oh IR § Hifaw | g fRafa |, fAfated
Ft == HIT

() ¥R 1 % (i) FOTT BT 0T

(i) To fre feen & fofan 0  (iv) ol wwfEfa @0 ww

F g oHfad & faw @
sifhd fig & wRa s mEmr [ x| ] X
1 %A ddrC (AR 14.18)1 0 i a1s (@
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gyTeent 14.2
1. frafafed srefaal o o foa onpfaal & 1 @ sifusw %1 =1 ol gafafq 22

DALOT

(a) (b) ©
2. TIF P ok FUM HHMHMG T %A Fasy |

NX A

() (b) (©

(©) ® ®

14.4 ifa= wufafa siv guia wufafa

A9 A TF IE SN AR SR FHHTE i @A M W B | S qF AW
T e T BT T SRl H oheel @ wAiAta eidl €, wﬁamasph
Tatefq Bt @ qen % R Waw qon Yo A THR R ;
wufafaar gt € |

IS, Tk o o SRR i fEu (STH 14.19) |

T T wE Yo wwiAfd @ 2 S
Ifg 3w ‘7' T, @ 3@ ol wufafa w1 ww T 2
Tk SR 4 Gifeu | '

Th g4 g9 oifus quf wAfqa emefa @, FifE @R HF 14.19
THh hg o qa fRdl ot i W g ) @l SApfa W 1 W Wehdl ©, Steiq
Y SURfd ®9 ¥ 3% W HT YO TAMT 7 don Wl € 5Tkt uRfd wmihd
@t € | 99 o fRe of wfeew i e | S W R S aTel Tk @ (31
goieh SATH) TUEd GHiHfG 1 Uw guihfa Yen @ den g & uid Y&E 0 &

fau soet wh oA Efafd @




TS FUiHTen o B® R W STYT U Ay WHIHAE WEA (structures) T |
o a2 eteril W ohoel Th € wHiEG W@ ® (SYE)? fhd 92 eeii ° %W 2 W
it Tafafa 2 (S 1)?

SR YR ¥ W= U, 39 frefafed aneit 1 9= | gmed g

Bt a=w wufie Y@l quiv wafi| | guiw wwfata
T TN | wmfufa o HE T A

z Tt 0 &l 2

S

H &l Kl

(o) Kl Kl

E 7l

N i

C

gyATaet 14.3

1. o=l < el o W wary, 5w s wafafa ok %0 1 9 sifers &1 o

gufafa A1 & 8l |

2. & 99d @, fefafad =) s W efefa Eifen
() w g, e o wafafa @ik o0 1 9 sifuss ot oo gufafa 6 & e
(i) Tw Ty, faw oot ok gaffa ok %9 1 9 eifues ot o gafufa = @
(i) Tk =qe e wE 1 @ et @ sl il €, T Was wwfata | @
(v) Tk wqde Toed shaer Wosw wafafa & ik w0 1 9 sifus &1 ol

gafafa 7 & |

3. Afc fedt stpfa 1 @ W v wufg Y@ ®, @ w ue erevass @ fe
399 A 1§ oifus &t o wwfafq gn 2

4. T o =t 9RT .

MR T | I | GEEqES | GHeTg | SHESHS | 99 | e
st

quiv 1 g
uiw watata
T A

Uit T RI0T




. U wqSi o AW wargy, fo e wnfafa &R ww 1 9 sifusw w1 ol
gatafa g+ & El

6. forelt eTRfa &1 W % & IRA 60° F BT W AR |, 98 ITH! IRTH
feafa et € @i <t ® 1 39 Tefa & fAu W ®E-¥ o= i o faw
off B Hehen © 2

7. o &6 HE U w1 9 i i soi gafafa w8l wehdt €, fees o

& v fAfafaa = ?

Q) 45° (i) 17°

9]

1. T argfa o gew wufafa o9 it 2, @ *iE U @ W H S Hoh
fSeer Sy S| onpfa =1 digd W, Uk Al WM WER HOl & W |
2. 9 SEYSl H SR WTd 3R SR R0l BId € | SRl oW Ul Th 9

ferer, waftd Y@ B € |
3. Y% WH SgYS &1 Sal & FHiHG W@t et €, o SEeht 9ed B ©

THAG S e | wEUEys | o | "weng P
Tafha {@et %t gem 6 5 4 3
4. <d0 Wadd 9 UE gufafd g e 2, oy ard-and sifrgel s eam @
B R

5. ol ® U a5 1 % ffvea fag o ofa gamen s @ 1 9w v fag guis
T g FEAM € | {99 FI07 R 9g AN 7, SH YU R/ RIT Fed 7 |
e A o1 wERR T ated 180° KT UM ® qo UH-<eE FRT T e 90°
T YOM B | YO <froned R amEd g9 €l feemett @ wehen €

6. A U & ==, o%q, el & ogER, Ted S&t & f@E @ €, o e wud
% fr o quiw Tl §

7. T QU =R (360° o) W, Teh o el oR feorfd o iR, veet S &) R
I 7, 97 FE 59 i gafhfa st e e § | SIeons, Th o i o
TAfHfd 1 HH 4 € 9 Th HEAE IS i Yo wufEla w1 owH 3 7

. HS AN H ohoael Th € THiHt W@ el €, S 3R E; /9 § hael HuiH

afhf € Bt ®, S9 HeR SA H/S W S YR 1 gEfafadl et g, S

X H 2| afHfa 1 teqad gafae Hewqul €, ife @ <k Sfem o

AfYehTed: AT el © qen se o eifueh Hew 3H %Ro ¢ fh 9% ' g

T Rt TeSET YeM R HWehdl © |




