0757CH1 4

14.1 ofawr

TuAfA (Symmetry) T gl s staumon €, S amd: geid o v
Bl € qe fharehend o o Gefi &5 § gEehl AN Bl € | helehR, S,
HUS I Saord festied wd aret, wR Fofa, enffdae qen e o wufufa @i
GehouAl 1 TN I B | AYAfFEEl & o, Tell, Ug w1 ufadl, e fogl, SHedl
IR T, T et Tl W eusl gatrd fewsa fR@i <

o fuelt wen o, Waer wafufa w1 w3 ‘oW’ W gH ¢ |

T oThfa W e wwthfa Bt ®, 4t Sud wh @ uE B e erfee su
3MHfA I WA W, MHMA oF I 9IAT WER T & S &l |
T STAYRNST 1 3T IE H Tehd B | ST TR o foIU =&l ww fenarhery
ey s ® € |

0 0

<

T g9 Al @ FHS VA 3THhtS FHITS o He gL HS

>

TUFeR Tete™ M EY Ih-SIC Sfded AR T fesms sARe
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Uk g Ushfyd fohw T fesmea # gwfa ¥amed (A 2ed) &1 ueErH W
g SfifST |

3N 379 HHMET W O sraumonst @ IR 31w Yae oA | Frefafed
STl 1 reEa witae, 50 gufha Wanet =t fagfea et 9 sifwa fwan
2 (3 14.1 (i)-(v)) |

1 1
| 1
—] I |
; i <<=
I e 1
| 7/ 1
1 /’
! pra
| |
@ (i) (i) )
TTeRfd 14.1

14.2 99 sgS & fao aufia Y@,

ST WA R SgS (polygon) Tk UE 9 ST €, S oW {@rEel ¥ o Bt
2l TOQ & (@Eel 4 o 9g9S Th BN € | (0 Y 3 J@rEel § wH
ErEel ol HE T dgYS o Hehd € 2 3@ 9) § =g |)

T ogYS, ¥ g9 (regular polygon) FECTdl ®, af% TEeh! @i qonsti w1
WAl sReR g dA Geft HIoN ok WY SR T | 39 YR, Tk q9arg B, i
ST STl Teh WH SgYS Bl € | N =R SIS ol Ueh §6 «gys gl € 2 &
AT IR G T T TH 9gqS h1 AH &l Hehd © 2

T GHEE IS Uk 9H 9gYS €, i TR Ucieh 9ol k1 S THH Bt
2 U1 TEh Yo%k I i WY 60° Bl B (MR 14.2) |

60°

a a

60° 60°,

a
3MRa 14.2 3hta 14.3 3R 14.4

il ot U wH ggYS B, i gHeR! Wl ol WM warsdl i gl € qen
ST Tk iU Teh THHIU (Ui 90°) Tl B | 39k fashtl WER wHehn W
TGS B9 T (B 14.3)1

7fE Teoh 99 (pentagon) Tk TH IgYSl §, A1 Tfaes ¢ foh gEeh! 9T SRIaX
TeTEA i BM TG qT ST IV o AT SR BH 6T | 915 | 9 B &
5ok Yk I i WY 108° BT § (3R 14.4) |
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T ¥ WSHS (regular hexagon) st G+l WWW%HWWW
10T I WY 120° Bt B | 39 SR oh O W 3 AR oifek o W wen
(3Tk{d 14.5) |

TR g THAA MHfaE B § oI gHifery st gufed Y@t sgd 9
g | Y% GHEEYS &1 Sal € HHfHa @ et €, fad SueRt el ©
[3Tfd 14.6 () H (iv)] |

o gafaa =R G = gqfid
peeiiy @

(1) (i) (iii) (iv)
TTeRfd 14.6

Had:, 3 SIS HigH o fHahemdl g $9eh! Wi & AR | Fig o e,
3T afeu )

Yger Tufafa 1 STEENT o1 <901 WedA (mirror reflection) ¥ Tehe &1 a4 © |
T SHR (shape) ¥ Fek wffa 7 el 2, ST SH Th A 90 TR MY T e 147
%1 40 gfafed (mirror image) BI( 3T 14.7) | TH THR TH U0 @1 BH TH
HUTHd @1 <@H A A U H OGRS 8 (S 14.8) |

1 fogfera dan F1 fogfera d@n ®
Tdor Y ¥ 7 ) Tdor e & 2 79| T SRR A T §; W et fada §

MMehfa 14.8 MMehfa 14.9

YU WG oF T HT FHId THA, Ig A @A A6 fF Uk SThfd o 1@l (orientations)
o - (left-right) TRed & STl € (3T 14.9)1
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B HE Gl I W Wi !

T T i 2 oMl § mifey TH BT HNT g o o o SHfe q 8%

3TTeRfd 14.10
g w1 9 T wfEd W@ (A @1e) 21 Wi gu e W fafie e w
AN T B qAT GG THHG @A T 31eIIE HIfST (3T 14.10)1

yyreet 14.1

1. fefafad 28 =1 g2 i =1 yfafafmal s (F@ie #2) 76 9 5o
F1 TafAd Wd 9@ ST

°
) S 5
° ° °
° ° °
(a) (b) () (d)
° ° °
° ° ° o

(©) () @ 7 ()
[¥)

o

o o o
o

) ) ) )

2. 9= gufd Y@ (W) & g 1 e 8] F[ R |

(2) (b) (d)
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3. Tfelea smpfee ®, <dor @ (erefq wmita @) fogfnd W@ & s & 6 T2 |
fogfera (IUu1) W1 © W ST 1 TekiA hich, Yok STHfd Sl T HIT |
(a1 fgfena Y@ & ofEw T <A1 W@ Hehd € SR TRt Wfdfeis (image) & fog
ﬁmﬁi@aﬁ%ﬂwmgﬁaﬁﬂﬁ%ﬁ?ﬂwm%?

L 4 < (<

®

4. Tt srefaal =1 T 9 s gafad @ § | 5 sefaal & fou e
el ST € foh STh! e waitg @ € |

(@) (b) ©
frfafaa emsfaal o 9 yoe o fafay wafga Wt (afg & @), 1 2=
SIS

® [ 4
AKX

5. Tel & g2 emepfa w1 wiafefa sAwEy |
ot wen faepol ot wufirg T oifST qen w® 3R ol i 3@ @WE Sk
FifST, o g8 oTpfa 3@ famwol & oTfw gufd & ST | =1 T &3 &)
T 9§ oifuer fafml € 2 o 9w ongpfa S faskoll & efiwr wufa e 2
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6. frefafaa sl #1 sfafafial SRy 9en &% TSR S 39 We I HIg
difeh a8 SR Y01 @ (A1 @rstl) o STfee 9urHd al :

£
/

@) ) ©
7. TrAfafeq enwfaal & fou w@fg Wt = @ 9aq=e
() Th THag BYe (b)) TF Tufgeg e () T fawmerg B

(d) T o (e) TH 3T () T FEEgHS
(@) Th AR IqYST  (h) Th AN () TH WA wEqS
() T T

8. wSh SiWEn % fEA sl ¥ Frefafed % oW e gEf (g
TWedT ¥ Hefud q9fafa) ©
(a) TF FeAlR T (b) TF &fas o
(c)§%?>ﬁ%1'{3ﬁ'{§ﬁ\_ﬂ§'¢mﬁ

9. TH &N o M I[N {ifoe, S8 *E wwfaa @ 9 & |

10. 319 freAfafead srefadl #1 g9fia W & fou o= 91 99 ? ged ® ?

(a) TF HHfgag BYs (b)) T g9

14.3 Ui qEiAfd

e SISt 1 GeAT e §, @ 319 9 Fed €2 3 Fed
& f& 3 oo (Rotate) % W 2 |

TS T el e T & e o g ¥ 1 A Y uw
fog o WR @R e €, S Sl % Ued (face) H HE € | PAERWYELE

ufeal 1 gzal fog fon o st €, 98 o (rotation) et (clockwise) SO
hgelldl % 3T ‘ELUh gMmEd (anticlockwise rotation) FaaTar 21

Td & UG I Tgfedl o 0 % SR H ST N T Tk € 2 F 3 <feromert fam
H et € o arredt fRen o gt € 2 steren @ 3 <A feomedt # wudt € 2

Ifg oMy WEfFd % TH URT w YEM B, O o9 O Fa 2| I8 A &
feomatt, srerfq <feromerd &R ararad fewmett ® =it #% @Har 2 1 (§) Sferomed =i R
(ii) ammad i o ° g o forw dF see G |

S HE 9% UM H B, A SHP AHR R A § HIE uRed & e ¢ |
YU G ol Th Tfved fag oh wR @ sEmn @ 1 98 fAfvea fag guie @
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e (centre of rotation) Fedl & | ISt 1 GEAT o S[UM 1 g A1 ® 2 TR AR
¥ Hifau |
Ui o SR A T FI0 HT YU IO (angle of rotation) FEd F | T S
& fF Q=R | 360° H1 UM BT T 1 () T oMY A1 o3 TR R (i) TH
e =FHR o UM RO o HH: 9 GG E 2 Tk o1 = H1 eref 180° 1 Ui
7 q T TR h1 21ef 90° K YA T | =~
S 12 99 €, @ S FT I AT T @ B © 1 3 5o aeh fie
ﬁgﬁﬁﬁ@wwéﬁ%,ﬁaﬁaﬁgﬁéﬁaw—%ﬁaﬁw//
& A U R 1 6 oS w1 ST efeEi o SR W 1 o wE Tehd € 2
F AU FH HE FHI AR FHA (A BT (paper windmill)
aE ® ? Mt | fe@rE T S w1 garE =il gHfHd feE od ©
(3T 14.11), W IR ST ¢ qunfa ¥ o & el & | 35
forell W ® Tigd W ot S oY W Hord el g | A ST sEeh \.f\\
(=) et feer (=1 e faig & aRd 90° % 101 R g, ot S 2w N\
1 BATE Al ol SRR, 3MhTd 14.11 1 fefq & FER, T8 591 € © |
BW wed € fop 9ol o T ol 9ufifd (rotational symmetry) © | TR 14.11

e < e

wﬁrm.u
T R TR |, U = feerfaat € (90°, 180°, 270° 3R 360° o hIvT W SEH
I SO HE W), S TR Teell odt & fT@d B (e 14.12) 1 TEH w0, '
#gd & o o ¥ 7 4 (order 4) w1 Foi7 wwfufq € |
it Tufafd &1 Tk SR SSERw fEn |t o wfaem wifs, g
A (7 ) P ? (ST 14.13) |
JMET 36 o o ohg ol x4 3Afhd Hloh IHH U 30 o1 ] TH-AE =Tt

R MU |
'90 p I P I P
1 o | 90° 1
wl |5 -{--15-F-> ﬂL s Ch_L-s *
: 909 90°1 :
| L |
(i) (ii) (iii) (iv) (v)
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apfa 14.13 (i) 39! URfass feafa 21 g & W 3R 90° AN W
SHTA 14.13 (ii) 9T eiet € | o7 fog Phi feerfa w1 <R | ot w1 qH: 90° o wi0T
R EEY (ol ) | Ut SMHfd 14.13(iii) W@ e € | W YRR, S 9
il I IR TH-HIOE TR Y9 A €, a9 oot yRfies feefd woen I ®
9 TS HA 14.13 (i) S € fewdt € 1 38 Pgw o T fafu= fefadi @ 2w
S Gl © |

T YN, Th o § Uk g & =R 3R A 4 ot U GEid eid ? | s
e fF w9 fefa A,

() oM T SR ot HHF T () UM R R 90° T |

(i) I 1 feen <feromed # | G(v) =IO Fafafa &1 wm 4 2

PEIEECTIE LY
1. (a) I 3G AT TH FHAG &m%@hﬁv%maﬁwm

R(a@ﬁr 14.14) 7 \\%

@ 3Mehta 14.14
Qaﬁwﬁ%%wﬁa(aﬁaﬂx)lzméwﬂwmw

(b) S
w?%ﬂfwﬁﬁﬁﬁaﬁ(fwﬁﬁw)méméw%
HH-U AR (Bl 14.15) o sifepa fog & wfa (IR

X b &

(iv)

2.

a@-ﬁrm 15

T TH G (HatEE g wqds @ifen, T g|ia =qEs ABCD Th
FHITST W qell A G IgHs A'B'C'D' T YNSRI ¥ie (transparent sheet)
W | 3ok faskul o gfaesg fogen 1 waw: O R O' @ ifwd (a1 =)
ST (3TMRfd 14.16) |
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AR =St &l 39 YR FEu fFA'7id A R w®,B' 3 B W
®, TR |

T TR, o7 Fg O R TS o7 I hIET | 379 UG e D
i faomerd fem o gAY | TR R SR H OURRS e WS
AHR A R o9 AHR T fhaft IR Tt eiar € 2 399 5ol
TafHfa w1 @ wH B 2

e fag, <&l T 9 o 2, o &1 ohx 2 1 3 feufa o, =
fasmort @1 wfesg fag 2

Teeh o (A1 Sepfd) W, %A 1 k1 Yo EEfHf et ©, wifw
360° o HUM o AI] (A TR Th TR ok a1%) I A IR ST 14.16
feafa & o wmar @ 1 UE fefa @ wud wE wfa T Enl
ek IR o e U oMehR € e spofa wmfafa et @ (smpfa 14.17)0

SN, 4 HF Hell hl wEd €, A STk I FIE (cross-section) TH
AR ok B 2, Ford o wmfafq eidt € 1 99 o9 3 <@ @ e st

g Thd § [T 14.17 ()]
TgHh Tohd

(ii) (iii)
3Mehtd 14.17

UH % g Gohd (road signs) ot €, S i wmfufa weffa #wd € 1 el @R
S/E oMY Rl o g W g Frbcl, df T8 Te® Gehdl 1 TEEIT R ST
U HAMfA oF Al i [ IS [T 14.17(ii)] |

U AT % HB T ISR oh 9R § Hifaw | g fRafa |, fAfated

& == HIT

() FOF AT %k (i) IO 1 BT

Giy IoF T faen & fopan e @ Gv) ol wufafa 1 %9
PEIEECTIE LY

g ompfaal o faw x®@
s fig ¥ ufw R wR [ Tx ] X
<l ShH ddlSU (3:“%‘;—1 14.18)| I
) (in) TTehRie 14.18

(1if)

1) L
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yyTeent 14.2
1. frefafaq snefe o 9 o srefaai & 1 @ sifuss w9 1 5o gufufs 22

DA LHOT

(a) (b) (©
2. U STHfd o FUM FHMHM T HH IARY |

N X/

(@) (b) ()

& i

©) () @

14.4 g wafafa siv guit wufafa

A9 A T I SRR SR STeh! GHMHITE i S@d o W@ T | Id qh S
T que T B T 5 SRl H oheel @ wAidfa eid €, wﬁama‘aguh
Trfefq Bl @ qen % R Waw qon Yo <A FHR R ;
wufafadr gt € |

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

0 T FE PO wwiAfd @ 2
Ifg 3w ‘7' T, @ 3@ ol wufafa w1 wH T F 2
ek W) 4 Gifeu | '

Th g9 ed sffuss gul wufia enepfa ?, iR TEen HTF 14.19
THh hg o qia fRdl ot i W g AR SRl SMpfd U 1 S Hehdl ©, steiq
a9 79RfHd &9 ¥ 3k wH 1 Ui gAfAfa € qon @ € 5ot erafifia gt
@t € | 99 o fRe of wfeew i e | F W R S arel Yk @ (31
goieh SATH) TUEd GHiHfG 1 Uw guihfd Yen @ den g % uid Y&E 0 &

fou soet wh i Efafd @
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Tafafa

TS UiHTen o B® Rl W ST U Ahued WS WA (structures) © | i
o o2 el § o U & quitd Y § (SR E)?2 R a2 el § w9 2 K- -
it Tafafa (S| 1)?

SR YR ¥ Hied gu, 39 frefafed aneit & 9= | gmed g .

Bt fa=w wufhe Y@l guiv wafi| | guiw wwfata
T TN | wmfufa o HE T R

y4 &t 0 El 2

S

H = =

o) = = 4

E &l

N =

C

- U ) ] « N
woaet 143

1. =l 3 enapfaai & m =aey, {50 s gufafa ok w0 1 9 sifusw =1 o

gufafa =1 & 3

2. & H9d @, fefafad =) s W eefa Eife
() Tk g, e o wafafa @k oa 1 9 sifuss ot o gufafa 6 & e
(i) Tw T, faw oot Was waffa oIk %9 1 9 eifus w0 9o gafufa = 2
(i) R =qe e wE 1 @ et sl il €, dg Was wwfata = @
(v) Tk wqde foed et Mow wafafa & ik w8 1 9 sifus &1 ol
wafafa = & |
3. A fedl stpfa &1 @ W v wufg Y@ ®, @ wn a erevas @ fe
399 wH 1 9 oifuss &t o wwfhafq gn 2
4. T o =t 9afRw .
3R o | AId | FHEqgyS | 9Heg | SEheYS | 99 | erded
st

qUiT T e
Huis wwfatd
T

U T hI0T
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5. U9 wgdsl & W ey, e Wew qetafa ok ww 1 9 etfue w1 ol
gufafa <+ & 7

6. TR oTpfa =1 IWer &% o IRA 60° F BT W JAH |, 98 ITH! IRTH
feofa St € fear 3t 21 39 ofa & fou @@ #E-¥ e wi % fow
oFf & FHar 2 ?

7. 9 TH *IE U %9 1 9 fusk w1 ol gafafa o 8 g 2, fores T
&% s Freafafaa & 2
(1) 45° @ 17°

U R el Rl ?

1. % 3nsfd o g wafufa q@ et 2, 9 *iE U @ W H S Hoh
g Ry ST ofa 1 Higd W, SHeh A 9T WER GOt 8l Sy |
2. 9 SEYS H R qEd 3R SR HIUl BId € | SRl oW HUlq Th 9

aferer, waftd Y@ B € 1
3. Y% §H SgYS &1 SaA & FHHG W@t et €, o SRl 9ed B ©

THIGS Yy | HHUEYS | o | HEerg e
Tfa WEret & e 6 5 4 3
4. <d0 Wadd 9 UE gufafy g e 2, oy ad-and sifygel s e @
BT T |

5. 9o ° U o I Uk ffvea fag & afta gEmEn s @ | ge ffvea fog geia
T g FEAM € | T8 FI07 R 9% AN 7, SH YU HT RI0T Fed 7 |
oY A1 74 FRT HT Tef 180° T UM 7 TN Teh-iemE wR? T 31ef 90°
1 oI € | Yol <ferored SR e S @ fRemet § @ weRar € |

6. AR UM o <1, a%q, feufq o AR, Tee SE € K@i @ 2, @l ed wed
% fr o quiw Tl §

7. ThH R TR (360° ) H, Tk g Tt aR feafq & orER, vea S € fear
I 7, 97 TE 59 i gafhfa st e e § | Saeons, Th o ki o
gufhfa %1 w9 4 § 90 UF GHAE B 1 Yo qufEfd w1 wH 3 7

. HDS AHN | oheael Tk & GEMH W@ Bl €, S 3eRE; /P W shedl oA

Tufhfd € et ©, S e’ S AU S | T YHR H1 gEHEAE et §, S

HeX H 2| HfHfq 1 1eqad gafae Hewqel €, Fife @ < Sftem o

AfYhTe: AT el © qe se o eifueh "ew 3H %R0 € fh 9% ' g

o Rt TeSET YeM Y HWehdl © |

— = —
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