0757CH1 4

12.1  fHeRt

THfAfd (Symmetry) Teh Heequl ST SEeRon €, S WH=d: Jepid § T8
Brdl & a1 fepamehend o ovem Wl &5 W SHeRl WA Bl € | e, ST,
U AN Soer! Tesed i o, %R Fofar, enfheae qen ome o= wufufd &t
GhoUAl 1 TN I B | AYAfFEE & w1, Hell, Ug 1 ufaEl, e fogl, Fedl

o fumelt wen o, aer wwfufa w1 w3 ‘oW’ W gH ¢ |

T ofhfa W e wHiafa Bt ®, 4k Sud wh @ uE B fwes e su
3MHfA I WA W, MHMA o A 9IAT TWER T &1 S &l |
T STAYRUNSH 1 3T I HT Tehd B | ST TEEd o oAU el o fomarhery
g s ® € |

<

T g9 Al T FS VA 3THhtS FHITE o he gL B

o

TUFeR Tete™ ARy TH-S1C Sfded Y Tofafq fesms sARe
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3AMYeh R Thiad fhu U feamed o gufaa T@nedt (3 otefl) =1 we=re
SSRGS I

3MEU 379 GHMETT W O sraumonst @l IR s Yae oA | Frefafed
STl 1 TeEe witae, f5d gufha Wanet =1 fagfea et 9 sifwa e

@

T (3FEA 12.1 ()-(v)) |

(ir) (i) )
3TTeRfa 12.1

12.2 99 Sgysl & fo gufia dand

9 WA R SgHS (polygon) Tk UE &€ (A €, S W {@r@el ¥ o+ Bt
2 TaU %Y (@Eel 9 o Ggqs Th IS © | (0 Y 3 J@Eel § wH
T@rEEl arel HiE o agYS 9 Hehd € 2 3@ SR # gifee 1)

Teh dg¥sl, |H dg¥sl (regular polygon) shgcirdl 2, afx zaat |eft qeteti i
WAl SReR g Al el HI0N oh WY SR T | 39 YR, Tk 9 T, i
ST STl Teh HW SgYS Bl € | 0 =R SISt ol Ueh §6 «gys gl € 2 &
Y TR ST ST Tk TH 9gqS 1 AH ol Fehd € 2

Teh GHAE IS U 9 gyS €, i HH YS9 i oA FHME Bl
g TU1 THh Tk I T HIY 60° Bl § (3 12.2) |

9'
60° 60° 1082

\/ (]

a
JATRTa 12.2 3MRa 12.3 3Mha 12.4

a1t off Tw wH agyS €, Fifh sEhl welt g GHE dargdl i et € aen
ST T hIU Teh THHIU (Ui 90°) Tl B | 39k fashtl TER guehin W
Tafgf B © (SEHfd 12.3)1

If% Tk TS (pentagon) Tk TH IgYS €, dl Tufas € fF st ot SRR
TETEA i BIMT MG qT ST IV o AT SR M MEC | 915 H 9 B &
SHoh Yk I i WY 108° BT © (3R 12.4) |
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Tk HH TS (regular hexagon) hi Tt WWW%HWWW
10T T WY 120° Bt B | 39 3Hfd o AR § 3 AR Al o] H wed
(3T 12.5) |

A SES Gafd Spfadl et § iR gHifere gt gafha 3@ agd Useh
g1 U% GHEEYS 1 Sadl € wuf W@l et ®, fadt seel gemd @

(3T 12.6 () H (iv)] |
CIRRSLIET] =R ufd e i

THerg Y i EERCEEE wq EI'E.:HG[
(1) (i1) (iii) (iv)
TRt 12.6
HYed:, 39 ST Higd o fohamherdl gRI SH! @ISl il dRT | ig a1d el
3 afeq !
Yfiger Taffd ST SR 1 U0 qed (mirror reflection) q fehe 1 Gael ¢ |
T SHR (shape) ¥ e wafHfd 7 €l &, S SHH1 Th A1 90 TR MY M ey 157

%1 gu yfafss (mirror image) eN(3MHA 12.7) | 39 YHR TH U0 WM &H TH
TUfHa W 2 A A HE W HWErEd wid © (MBI 12.8) |

>‘R;.

T fagfea T T fagfea T @) ~.
dor Y@ 2 ) o Y € 2 T WWﬁW%;WWﬁm%l
AMRfa 12.8 ATRa 12.9

YU WG oF T HT FHId THA, Ig A WA AeT fh Tk STehfd o 1@l (orientations)
o -« (left-right) 9Red= &1 Sl € (3T 12.9)1
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B & G g WA Qi |

T HFS 1 2 ol o Hifsy T 9% HRY g o o o oy < 8%

3TeRfd 12.10
qrg w1 9 T gufd Y@ (A @) ® 1 OHE gU s R fafee el w
TN T BeI qUT GG TAHG @A T 31eFIE ShifsT (3T 12.10)1

oAt 12.1

1. ffafag 25 & g2 orefaa =1 yfafafmal s (Fie #2) 78 9 5o
*I a9 i

o

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

() () @ 7 ()
o

o

o o (%]
o

) ) ) )

2.9 gufd Y@ (W) € g T e 8] F[ I |

(a) (b) (d)
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3. frefafad spfi ®, <dor Y@ (sref gafd ) fogfra W@ su g G w2
fogfera (IU0T) @1 H Uk SThfq T WA hich, Ui SThid hl T it |
(219 fgfepa Y@ & rfEw Tk <A1 W@ Hehd € SR fRe Wfdfaid (image) & fog
T ¥ <@ Thd € )| N SR Gh I T NHA w1 AH AR B 2

@ ®) © @ © ®

4. Trefafeaa srefaal =1 T 9 s gafad @ § | U5 sefaal & fou e
el ST € foh STh! e waitg @ € |

(@) (b) ©
frfafea emhfaal o 9 woe o fafay wmfga W@t (afg & @), =t 929

e

® I 4
QL ECK

5. I=l <1 g8 omsfd &1 wfafafd =AEy |
fopet weh faenol =t Tufia @ <fifSe den & IR a7 1 39 e sl
FifST, fF a8 oTpfa 3@ famwol & oTfw gufd & ST | =1 T &3 &
T ¥ s fafeel € 2 w0 A ol Ml fawuil o sTfew wwfEa e 2
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6. frefafad sl #1 yfafafEl SRy 9en &% TSR &1 39 We I S
difeh 98 SRR U0 @1 (31 @rsti) o Afeer guafha o ¢

£
/

@ ) ©
7. freafafea srefaal & fau gafag T@et # gen  dsy :
() T "waE e (b) T wAfgag s () TF fawHerg e

(d) T o (e) TH 3@ () T FEEgHS
(@) Th AR =G4St (h) Tk =AY () TH wH TS
() T T

8. ST Fuigren oF fha steri W fr=fafed o omfewr wede wmfufa (Ido
e 9 Hefud gafafa) @
(a) T FEATER g0 (b) T afas <dor
(C)E%afﬂ'{aﬁ'{%ﬁlﬁﬁmﬁ

9. TH TRl o 4 30 Jfee, 59 g wafa @1 7 3 |

10. 319 Trefafed smehfaal 1 9fia e o fau o7 =1 9™ € g&d © 2

(a) Th wHfgag g (b)) T FA
12.3 guiv wufafa r";'?;’;fi :__
ST St H G g €, 9 P HEd &2 A Fed M| 7

12

& fm ¥ ol (Rotate) T &I & |

TSl 1 geAl Shaet Tk & fen | et ¥ 1 aw oy | ‘””. !
fag o =R @R g1 ®, S o€l % 9o (face) 1 HE € | )

wfgal s geat forg fxon & smdt 8, 9% 0 (rotation) Ifamed (clockwise) Tof
hgelldl % 3T S[Uh gMmEd (anticlockwise rotation) FaaTar 21

o o TQ ! UgfEd o Yo o 9R | 19 9 e Wehd € 2 1 A e fRem
H yudl € =1 amed feen ® qudt € 2 orgen @ 3 <A st o weeht ¥ 2

If% o9 UEfhd & TH URT %I gAW ®, af 98 Yo e © | g9' < @
feemsti, srerfq feromed iR ammad feenett ® =it #= @har 2 1 (i) Sferomed =oiF iR
(ii) amrad ol o ° yIw o forw W see e |

ST HIE I YO H T, A Ik AHR K AW H FHE ufadT T&l g § |
Wi 39 9% w T e 65 % WR W gEa € 1 T fHfvea fag gl @

Rationalised 2023-24



Balegy 205

e (centre of rotation) el & | ISt 1 GEAT o S[U 1 g A1 © 2 3R AR
H gifa |

i o IR H T K0 HT U 10T (angle of rotation) Fed T | T I
& fF T R TRt | 360° 1 UM a1 € 1 (i) Tk g A1 a1 weeRt SR (ii) Th
e FFhT ok U KON oF HEST: FA WY € ? Tk 31 =k w1 3vef 180° kT Ul
g 9 TH-AeE TFH F1 21ef 90° KT YA T |

S 12 99 €, @ S FT I AT T @ T € | 3 5o aeh fie
aﬁgﬁaﬁﬁ?{lwwéﬁ%,maﬁaﬁgﬁaﬁaw—%ﬁaﬁw/
& O Ut R 1 6 oS Y Sh! fefdal oF 9R W Sy N e Hehd © 2

F A FH HE FHI A FHA (A BT (paper windmill)
aE € ? eehfd | fEEE T wre & gerd wed gHihg fe@rd < ©
(3TTRTd 12.11), T ST THAT H1E Tl @ W< &F el 2 | g5l =
forelt wpR @ Higd W ot <A ed W Hurdt @l e | AR ey sHeh ohw \f\
(sh=r) =met feer (= Frw=m) fig o i@ 90° o hioT W ¥MM, qf 319 <& "
1 BATE TR Wl TR, MHTd 12.11 1 fefd o SER, w6 591 € 2 | '
&1 wed ¢ fh 9l | wh 9ol TEfAf (rotational symmetry) ® | TR 12.11

S e it e

aq@ﬁru.lz
Tk R R, T e Rerfaat € (90°, 180°, 270° 3R 360° o v X SEH
I O HH W), S TR Teelt SE & et ¥ (3T 12.12) 1 TH FROT, ®W
#ed & o o § 7 4 (order 4) w1 Foi7 wufufq € |
ol TEfEfa w1 T SR S 3fEe | uw o W faeR wifse, e o
HE (1 ¥E) P F (B 12.13) |
JMET 3H o7 & hg ol x Y fhd FLh 0 URd 39 a7 ! TH-AAE =Tt

R M |
'90 P I P I P
1 ° | 90° 1
fr" 9—-——¥J———9 é ->———CA%——-—-> +
I 909 90°1 |
| L |
(1) (ii) (iii) (iv) (v)
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ampfa 12.13 (i) 39 URfass feafa 21 g & W 3R 90° AN W
SR 12.13 (ii) 9Tt it € | o7 g Phi feerfa w1 <R | ot w1 qH: 90° o wivT
W ARy (Yo GHNT) | eaeRt STRfa 12.13(ii) W B € | 39 YR, W& 31
it I TR TH-AAE TFE Y@ 34 €, df g8 Ao yRfe feefd w oo St #
9 e Hia 12.13 (i) S € fewdt 2 1 38 Pgw o T fafa= fefaai @ 2w
S Gl © |

TG YHN, Tk o § STk g o WK 3R W 4 wht YU gEiufd €id § | e
e fF 3w feufa +,

() O F1 HE o H SR 1 (i) TUMF HT RN 90° T |

(i) Foi T feen <feromed 2 | (v) o Gufufa &1 %7 4 2

TATE hifST

1. (a) N 39 AT Toh GHaTg S o e, =oiF Afhfq & %8 &1 9d1 Jehd

g (amHfa 12.14) ?
. .

° Gy KR i
3Mehta 12.14
(b) & IWE A HI ITH hg o URA (IR AR) 120° oF HIOT T FART
S €, ferat feerfaat o frqe (Reafa & o@R) weet S| & o ©°2
2. fafafed & § ®F-9 =Rl (eTfa 12.15) # ifwa fog o ofa (I
#R) Tl TAfAfq 7 ?

— X &

(i) (iv)
3Mehfd 12.15

T TH G (HatgE g wqde @ifen, T gaiaR =qEs ABCD T
FHITS T qAT THA FHIR FqHs A'B'C'D' T IREIIh M (transparent sheet)
R | 3oh faskul o gfaesg fogen 1 waw: O ¥R O' @ ifwd (a1 =)
ity (3TMhfd 12.16) |
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AR =St &l 39 YR FEu fFA' 7id A | W@, B' 3 B W
®, TR |

T TR, o7 Fg O R TS o7 I hET | 379 UG e D
%l Ifaomed fon H gERT | T R TRl H URSRS ¥ W OaA
HHR HAS R &9 AHR T fhaft IR Tl eiar € 2 399 =i
THfHfa 1 @ wH B 2

o fog, Sl gwd o o ®, oA @1 g ® | 39 feufa o, =@
fasmort @1 wfesg fag 21

Toish o] (A1 SHN) |, HE 1 HI YO GHMHG B €, Fifw

360° < FUM ok 918 (1A | Th TFhL oF d1§) I I URFTH ATTRTT 12.16

fearfa & o San € 1 UE feafadi o et @i wra T el |
Yok IR # e T TR € foed sl wmfafa edt @ (smpfa 12.17))
3N, 4 HF Hell Fl FEd €, A STk IIEY FIE (cross-section) TH
AR ok B 2, Fod o wmfafq eidt € 1 99 o9 3 <@ @ e sreEdEfea
B W T[S 12.17 ()]

wd HSH Hohd
@ (ii)
aTmehfa 12.17
U *¢ TgH Gohd (road signs) ot €, St 5ol gmfafa wefifa & € 1 eFel @R
e oY fRdt o Weeh W YAA febel, df UH Weeh Hehdl whi TewIiT SR ST
U GHMM o Al Sl AG hITT [T 14.17(ii)] |
U FAffd & #B T TR o IR § Hifaw | g fafa |, fAfated
1 == i

@) oM w1 R (i) T T w7
(i) ToF fra feen & fofan 0 € Gv) woi wwfEfa @0 %
TITE Shitaq

X

g ol * faw x®
sifthd fog o Wf@ = wwfafa [ (x| |
el e (eTpfa 12.18)1 .
A (@ (1) TR 12.18
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1. Frefafea srrfaai § @ fre emepfaal & 1 9 eifer %u 1 goiv gafafa 22

DA LG

(a) (b) (©
2. Y& ITHfd oF FUM FHMHM T HH FaR |

N XA

(@) (b) (©

TR

© ® @

12.4 tfaw wwfafg iR guiv wwfafa

A9 A TF IE SHR AR SR G i T@d M W B | G qF A
7% gl foran g o % Rl | et aw gEfafa g g, wﬁaﬁla‘aguh
Tt Bl © 9° o AR § gk g Yol S RN i ;
afufaar s € |

ISR, Tk o o SRR i fEu (SR 12.19) |

afg 3w ‘Bl €, A 5@ i wnfafa &1 ww w2 2
Tk SR 4 Gifeu | '

Tk g9 ged oifue quf wmfia emefa €, FifE sHeR HHA 12,19
THh g o qia fRdl ot i W YA AR @l SApfa 1 S Gehdl ©, 3teiq
a9 79fHd &9 ¥ 3k wH 1 Ui gAfAfa € qen @ € 5okt rafifia gAfhd
@ 2 | g o et off ufeey @i 3fEw | oy W gt S aell geie W (SR
Joieh SATH) TUEd GHIHTG 1 Uw guihfd Yen @ den ohg & IRd YE 0

fere st s o Efafd @ |
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TS UiHTen o B® eR W YT U At WHHAE HEA (structures) T |
fop o2 o1eRl o ohew T € EAEfHG W@l ® (S E)? R 92 el § %H 2

i wufufa & (¥ 1)?

SR YR ¥ Hied gU, 3 frefafed aneit o = | gmed w5
SutATeT faw wHfte Yt guiv gufie | guiw wufufa
T STeN | wmfufa o HE HT THA

y4 &t 0 &l 2

S

H &l =

o] = =

E el

N &t

C

gyATaet 12.3
1. Fr=dl S smpfaal o W waw, f e qufufa @ik % 1 @ efusw @5 ol
gufafd gl & 8 |

2. & "9a @, fefafad =) s W eefa Eifeu .
() wh T, e o oafafd @Rk o0 1 9 sifuss it oo gufafa e & e
(i) Tw Ty, faw oot Wash gafafa 3k %9 1 9 eifus ot 9o gafafa = 2
(i) R wqe e wE 1 @ et w5t sl il €, dg Was wufafa = @
(v) T wqde Ted shaer Wasw wafnfa & ok w8 1 9 sifus &1 ol

gufafa = & |

3. A fedl stpfa 1 @ W v wufg e =, @ o g erevass @ fe
399 wH 1 9 oifus &t o wwfhafq gn 2

4. T o =t 9aRw .

3R o | oFd | HHEqYS | 994 | SEUSHS | 99 | STEEd
GRS

quiv &

Ui AT

<hl hH

Pusicaicau)
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5. U9 wgdsl & W ey, T Ao qefafa ok ww 1 9 etfus w1 gol
wafafa I 8 Bl

6. T oTpfq &1 IWer &g oF IRA 60° o HITT W AH |, 98 ITH! IR(TH
feafq Steft &t fear 3@ @1 3w omgfa & fou @@ FR-9 o= wN % fo
oFf & gHar 2 ?

7. 9 eH &IE U %9 1 9 efusk w1 ol gafafa o @ g 2, fores T
& v frfafaa & 2
(1) 45° @ 17°

U R el Rl ?

1. % 3nfd W gewr wafufa qo et 2, 9 *iE U @1 W i S Heh
fSaer ey U enpfa &1 digd W, Uk Al WM TWER HOl e W |
2. 9 SEYSl H SR T SR SR RV B € | S M Ufq Th W

arfereh, T Y@ B € |
3. Y% §H SgYS &1 Sadl & FHiHd @it et €, o SEeht 9ed B ©

TGS qIIES | WHYEYS | o | HmeTg Frw
Tafad {@et &t 9en 6 5 4 3
4. <d0 Weadd O UE gufafd g e 2, oy ard-and sifrgel s e @
BT |

5. 9o U o i Uk Ffved fag & afta gEEn S @ | g ffvea fog geia
T hg FEAM € | T8 FI07 R 9g AN 7, SH U R/ RIT Fed 7 |
oY A o1 wERR kT atel 180° KT UM § qem Um-<emE weRY T e 90°
1 UM B | YO <feroned R amEd g €l feemetl 8 wehen €

6. A Yol o @%, awq, feofd & ogER, Ted SE @ @ @ €, @ W wd
% fr o quiw wwhT §

7. Th R TR (360° ) H, Tk g ot sR feafq & orER, Teal S € fear
I 7, 97 TE 59 i gnfhfa @t e FEard § | SIeons, Th o ki o
Tafafa &1 HH 4 € 90 Th GEag SIS 1 Yo qufEfa w1 wH 3 7

. HD AHN | hael Tk & gEfuld W@ Bl €, S eRE; /P | shed oA

Tatafa & et §, S SRR STl /P W <Al YhR ki HHHGA gt €, S

#eX H 2| afHfa 1 steqad gafae dewqel €, #ife @ e Sfem o

AfeehTer: WA il © qen sed o eifueh Hew 3H %R € fh 9% ' g

Te U TESTET WEM Y Hehdl © |

e T
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