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B.ED. SECOND YEAR -PAPER -5 CODE 014.4 -

B.Ed.-Il -PEDAGOGY OF MATHEMATICS-II
UNIT-3: Leaning and Teaching of Mathematics - Algebra

Algebra is formally introduced in middle primary school. This
unit would begin by helping the- teacher understand what
algebra is and the essential building blocks that are needed to
learn it. The meaning of algebraic thinking and the way to
encourage it in children would be discussed. The unit will also
explore ways to form generalizations form a variety of patterns
To lay a foundation for algebra the difficulties faced by children
while doing algebra would be discussed way to help children
engage with abstractions and generalization would be discussed.
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diorrfora (algebra) T @ wage AR & 4 U@ 21 .
SISOTT AR dAT =R IR™T & GHIHRUT B B BRI dRIl
R IR & 9 Aerad w sl 2| Aot @
fddrd & woawu Mdis SAfifd 9 ddgad o1 f[aa™
g3 ford I @) SuAifiar sga ¢ Y| sad fagm=
IR da-Ndl & faera &1 afa el |

AJooidT AT diol T &1 faprR feuaa fear v
sOPT sfasrd T 8?7 I8 o4 & ford 89 wRd sfasm
&T JYIT Hd 8 dl grd 2 fo fiorfvra © o gover A
arfoffa wifievon &1 reawe foar wirar 2, SH&T YR AW
G ddfzar 2| &g wae der[@ 9 SO HReT & AW
UR 3 39 a9 &1 M 99 628 3. H ‘HEgd IO W@ |
qRd A Aofrd &1 999 U= 9/ I8 21 gl 9R
reqfd WA sfaer™ A 99 860 3. H oI U= Yo[ad
d 999 s s9&T A denfra w@r| et w1 osref @
‘ad’ | 3rd: N & 9 9 dread @ 98 fasma, o
d<dl g1 g fHar wirar 27

IJHUNTT H U dodl BT HHE A&RN & wy |
fafea vgar 21 fiorfra 4 aage Godl | &M forar srdr
g, forg®sr w9 IRW # 3red AT © 1 s9Ofeld 39 <IAl
G LR LG < i 1 1 s 1 S 1 B S S L 5 ! I K G

2 | TS § dionida &1 'IHeloldl (Algebra) ®sd 2 1 I8
R IR QU Y AT 3| 9 825 3. W IR & IOH ‘I
IR 9 U TG & YD DI AT DI, TSTHbT AArH o1
‘AA—STd—dA—PIcAl’ | IREl H ‘IJod—od’ AR BRAT A
YbIdcll’ FHIBIOT &l & PHed 2| 3d: GHdd: @b -
IRl qAT BIRAT AR & FHIGIUT & ggidrl Al Sl

ddY  Y&IDd bl A Id—Sd—dd—gbIdell T |
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ARG & @i ga A sfaoar &1 e 372 9
ArIferen de 8 o |

AT RN ISR & 8Fa &fS el &l 8d B DI
Jgar df ¥Ed o, W Sae 9Hl gd Saifid gid o |
qgf dIorTrd gel Adud S ed (e THT 275 3.) @& Al
4 q@Ed & fad 29 wefed 389 ad 3 9Rd™
IS & &89 9 F= AUl " 9gd AT A | 39T | 500
s yd TG @ fqer A SF=Rl &1 IdTe-- e @l
21 39 &ld @ wE ofoat gd usfa den &g wsfa
o ef @ uflg eRiTe 7 | 39 Ul @) AR-dEa—ugid,
RRI¥Te gqer den fagrgura, e wiiever ¢q
s IguA, fafqer aAfdral, swaa—d9d, ardis, dgIvie
& frauaqz=aa fbgid anfe sqe fawal w faerg usren
Sl T 2| S AR (1550—1617 3.) & dgd Ugd
YIUTdh BT SMTISHR Td faegd JIuART 9Rd H & g&l
off, Wl AW | 2 |

Jd—HegDTA (500 3. Y. 9 400 3. dob) H H&Tell O, &g
Mra & yeAE faflgd geae 2, a1 &ra 91 a1
URMAS erdred] AT AT 2| 39 J&id ASCHH H A<
AR dfeqd & ¢ 2| 0T B A=A 2 fd gehH
dISHoTg & fawIR &1 sfe—wld 21 628 3. &Id A d8F[
4 derepe NIgid @& 25 =A™l 4 |9 2 gl H O
Rigidl va faferat &1 fawga avi= fHar 21 s=i4 v &1
20 fopamell dm 8 UAERI WX UHIY Sial & | dorioEa |
IHIHROT el & Al &1 Seoi@ foar aumRifetd fgama
@iievor  (Indeterminate quadratic equations) &r

gt | 9aran, s smger (Euler) 9 1764 3. SR
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dids A 1768 1. d ufqurfed fear| #=agw & afgdi™
e W™ fgdm 4wl ufig ywe
RigraRRET (cfiarady, diorfra, wrarsar, Feaforas) va
DU fasd H AN @ A= wrEren dur ABE,
diomvra, Brerorfafa snfe &1 ve ger A 3ifow wu &
2|

dgi H < fugld g3 ®U d o, 3@l yui  Srfiafe
HRGRER™ &1 W91 4 g3 2| S99 §8M[W gRI qdrs TS
20 Ufparen 3R 8 HAERI BT A3 T fdavor AR I94
WART 4 drg oHarell faftral &1 ufdured geaalera iR
gared wu 9 fear war 2| ofierad) 9@ ugfa &1 o
AMERYd Ud YoAroid ufauies f&am & 2, a8 g
prfora T eforg @) Y 2

I™HC & IgER  dioriva (algebra) wfvra &) 97
rET o d&Rl @ wIF W) fa=gl @ AT fear Sian
2| o ax qr R IR @ gHfieReT ® g HA
aT @R IR & A Merad W) ereRa 2 1 fioita &
fddra & Bo@ed e Sffd 9 ddhad &1 b
g3l forad Ifdrg &) Sudifrar 9gd 9¢ WAl 399 fasmE
IR dedl & faea @ wfa el #98@  fvm@w
ApNE fgdia A a1 8 — daiq Hagfg & < e
TR (BT & BT | Sl U3 8o 8] &) UK B,
d U3 3ra<p ITa (ISHIrE) @f 8Eadr 4 &d dY ddd
81 g gl H, dIoNdra 9 FAHfra @ Hfod s
HT Bl Ol B WAl = | dIoNord 9 A9ERua: dedd 89
fagm= | grar 2, foray g@&Rn & ARl g fefia fear
Srdm 2 | U dihar fag adl ved 2, fN9a1 9 Ao
H gar 21 99 o f& 89 fawar 2 f& fedl smaa or
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AAhd IUB! cidls dAT dleTE & (VG & G shdal @
dl 89 39 a2 &l e yer efia axie fisrrfvifa «
g d Hbdadiqa &1 fded 8 wdedl yd &1 URH g3l
89 Wq e @ AeE @ 99T 9gd Y 2 | g9r 9
2000 94 Yd T IAChe RTHY FHIGRUI Dl &l HYd oA |
Sl ¥ 300 99 Yd dd TAR Ydol GHIDHIUN @&l el
foreq @ o sy safafa fafdr g1 S9@ ga & &) od
g .

g9 fawg o 3sfde wiHel & fou fa=faRaa foie &1
YT HY—

https://hi.unionpedia.org/i/%E0%A4%AC%E0%AS5%80%E0%A4%ICHE0%AL%I7HEONAL%AI%E
0%A4%BF%E0%A4%A4

https://www.philoid.com/epub/ncert/6/46/fhmhlll
https://www.youtube.com/watch?v=9 PbWFpvkDc

What is Algebra and its building blocks. Algebra in our life
and its usefulness in introducing it dior g «r @ ?

IJATYS HI Ig d1d W w9 4 GHSI AT arfay fe o faemeff
I W AR BId 8 9 9¥qd: ABAOE A Hl HAGIR U
oild 21 o4 dP JAHIAOd & YA, Ghou-rsn, ufharst e
IGTdell HI W M A8l BIdl dd ddb JHIA0d & UIdl,
Aheu-T3l, UfhATAT TAT IIsqTdell BT WSS SH el Bdl dd db
AT B Ghouran afe & gus{ § wfe-rs der sidl 2
IFpaford B dorfdra Reor &1 R 21 e fQenfshiary &
gEarsll @ faeiedrsil a2 Ui b1 S q8l shdl 9 S9 G&IR_l
&1 N 9 ¥ gbe 8 &Y gad 2 |

IGTG a¥gd: ABAME BT JGR © | AHIA0M 4 Ybe fdarl ol
SAorrivrg &) Jor ¥ forely e & gust W 9E gad 2


https://hi.unionpedia.org/i/%E0%A4%AC%E0%A5%80%E0%A4%9C%E0%A4%97%E0%A4%A3%E0%A4%BF%E0%A4%A4
https://hi.unionpedia.org/i/%E0%A4%AC%E0%A5%80%E0%A4%9C%E0%A4%97%E0%A4%A3%E0%A4%BF%E0%A4%A4
https://www.philoid.com/epub/ncert/6/46/fhmh111
https://www.youtube.com/watch?v=9_PbWFpvkDc

D.K. JAIN

dIorIPra awga: ABIOK H Udhe f[daRl &1 diorda &1 |
Al g1 gigrad A feran sirar 2 1 ol aiva 1 e wfara
AT & foraer e/ e @ A 999d 8 97 & | i
@ AINT, Gahdl, &, dfpaen snfe o wasm @ fay alass
@1 uRudd AT 3Mawsd 2| dorfdra e ar=figa AT @
e g1 @ faart &1 Wférg w1 @ §RT Uee dd 2 |
IAHIPTHR yAl &I dioriord H1 |eT 4 A g1 fer@n sran
2 | ISR & Al & 99sH @ v st & ¢ faart @
IR A wedr tard @ | WAy AT IS |iNT 2

disr o1 Riegvr & Sge

(1) & fagral, ycdl, ufsbAamel anfe &1 e vd yar
ST |

(2.)®rfOra a=m T d I IMERN @& Rigrdl, Gdeudrsn
S &1 GY=ag |11 H AT AT Gbdl gRT A<h S DI &AAT DI
fad®r B |

@)ra faart &1 gm=flasor (Generalisation) &34 @1
Al T fAbrg BT |

(4)g=l, wfiHRvl vd d@ifaal, 9wl gR1 G9SRl &l 'd
B B SHAT UQT HRAT dAT GYoad HINT H S Axh S bl
AT T f[Abrg BT |

(5. wIeT § h dredl, A, GHievN, Wl ol
afe @Y sl H fqd9AT S DI <&ar U1 HIAT |

T e &1 dGiefdes Amer d fogsm vd uesm @
H&ATHS G-l &I YA gd FHIDH0I d A<h BT |

7z @ fugral, ycal, afsaren fe & IR A g faaq
(Abstract Thinking) 33 @1 &¥ar 4&T &= |

(8.)Rra o A< @ e GHARN B o gRT SHHSHET
Uqd I 1y gU Wl &I Ah BT |

(9.)ro=T ¥l ATIAr &1 fasrd HR qraddl B TG & S
AT b AT 11 |

(10.)¢ a9 g1 Y& a1 34 @) g1 &1 fdsra s
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(11.)0 RN @ el AT HIAT foie JHIOTG ST Fer™dar o
gdl el {HAT ST dadr |

(12.)aem vd Rerfaa d foar 9 Gve~el &1 GHSHET T S9@
R g & Wl Reafa & W<+ § |w¥sMT)

(13.)9q=aa w™T, IRad AUTHA, 9gucl, AT UITell, JIqRDI3,
ITh, A &R BT AT HIAT |
(14.)9IRI® 2lkp ST f[dbr BT |

o1 fora ReEger & o
(1.)fqenfefay ¥ siwafE qon saififa @ Rigr<l vd

gl & 9R § 3Afere wusedr 3 2 |

(2.)di<F TG &1 rewae T DY I IR Bl HEd b

fore amazae 2|

(3.)GH R, RTHIBRUT SR o=, INRad g,

A= 1 JeAY] A3 $I &l A d Ge—P Bidl © |

(4.)f@enffal A "R g9 YEieR 31 ughi S O[S

a9l &3 9 98Id Bl 2 |

(5.)droroTg gfsharstl & AT | OET HRA H IHT I

gad aidl & | e g dféra gt 2

(6.)fasm & srewaE & forw dionrfora Swft 2

(7.)aq=aa Riga &1 3regas fiorfdTg gRT € 9999 2 |

(8.)%AT YvTTell @ [T Ud e dioriorg g1 81 welifd

qHS! ST ddhd B |

o SiHfdrd &1 AM=iidd wU ©d?

BT B NSOTT BT ATEMR 2 | SIoHTiOTa &l FABIford
T YR BT S APhdT 2 | AT d) fasg—arrfy 8

dfiorfrg @ fagg—ar 2 iR fiefeg 4 59 9l ©
fad= q1 I BT WX ¢ Bl WAl = | <9l ¥ foid+
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& favrg—amdl T 94 2 g sl 4 siftre
AFRIe fide SiY Y& @ @) AraeIHar sidl 2 | b
H g9 AR DT WA &Rd & aAT I § &ALl &
I R A, hadl a1 Uchidl ST JIIT dd B |
BT I ufpard & diorforg & ufpad 2 1 9 g
BV H 9 &R W ARl Giparsil sdAiq Sis, 91,
O IR AFT HRd =, S UbR doriorg § disiig ugl an
gyl Wt 358 IRl dfbaret &1 s 2 | AGAfT |
g4 NIRRT &l g-Ici® AMd 8 U=, dIeiord d disiia
RN & g9THS Td FOMHAS Il A & | JADHIA0TT D
Rigid vd a8 A9 &1 9l @ foag igd 2 |
9 @ forv WA= fiaq vd srd—fafer &1 AT gar 2
BTV & favg—amil &1 faar dionrfva § fear srar
2 | GEa-yvrrell &1 farar qen fafread SRt « gaiv |
fioroa @) favg—amf aMe geR 9 fasfad 8 9@t 2|
dIorTford § YAIHROT 3R AHTAIHIOT DT AR JDBIfoTd
& fasg—arifl 21 Al & gRT ABI0G & Rigrl,
gfhATell qAT ARATHS TH-Hl &I ATAUNT AT g3 © |
dioriord & |4l AT 1 ATV Grel & Jeqd- &
qard 8 fior fear ar 2 | G99 ugel §& TS gl
T D IEIEYVN gRT JeYIT fhar Sdr 2 a1 s9d
g ARG B Al &1 o7 oxd @ an g3 &l
oal a7 Gfdra W A forar sirar @ [diorfta areaq |
U Hitrag Aot 2 forad arr=fiever gRT fagr=dl & g3l
@ wu A for@r Tar 2| 39 AT ST WA I ATG |
ATYdh FAX U BIdT 2 |

BT B A& SISO & 31eR 181 = fh=g o
PT AR ADIAMOT D H&AT BT Udh USRI 4 gfafifera sar
2| T @ IS &l Arfey fb yRe § S&uRn @
ISTEUIT &l dddY IID] [A2udrRil &1 e d e fqaad
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B dAT 9418 W IR & I U 3J&RT Bl AR d1THY
ATHTRIBROT HIATT | ABIOTT dI AT BT IH: I-:
gfaeu= &Rl g1 fhar s arfae | 43 e ysR 9
‘AT area w81 o1 gadr & s JAeaforg &
fgr=a snfe dfdra wu o =u=h feu Sird 2 92T IR 3R
Uil DY HYT DI Slecl GHSIT ST Gbdl 2 |

SIorTd & SATYT & A dTcidhl bl g 9dT <A1 dIf2u
fo areaa A siwwfdra den diorfia gaE fava @ fag
oG @ Gzaa AT ifre wfira @ qur suH "adl
AN 3R BT AT fhar Sidar 2 |

dioridTg @ Al 9 afe &A1=l 1 iRy SRR S
al S fafed sieadrda g wee g SR | ufaeenus
e faemeft siewforg 3y fiorPa & gu= gl &t
sl 91 dAT ol 9reT )1 ST frar $° W 8l
SR | e SS9 fasg—arnl &1 e Agcayul
HET 2 dAT HIHIT & 3reRHd gl &1 faeivo
BT & &89 4 & 2| ol ug vgd R Fpaford
R o1 ufafifera a=d 2 | fioia 9et w® @) 18 fpamg
FHIAOTT A SIdrell fhATl & ddhe A 2 | 3Id:
SASOTG Bl BT BT AR AT SIT Ghdl 2 |

gfe g9 faenfefay &1 AHdTa R Aofora «F ufssame
qr—drel HRI¢ dl 4 gt oied fb Soforg, SAeafora &1
aT=ilepd U 2 |

B! GIRAAT 89R oflad # fod ydR Sudifl s9a1
s URTATHS WY —:

T T @) 98 IMwET @, W8l Pl b eI UX
IR BT YINT S-el Gadl A BIdr 2 g & S9a61 SuAIT
IefdTa # BT 2, 30 WeN RGY Amduce A &% ¥4
aNEl 9 9usiar 28—
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diorfera (algebra) v/ @& <aue fawr & 4 @ 2
gear fagia, saifafa sy fageiyor snfe 1T @ g €<
faarr €1 A 999 9= wy #, derrforg it udiel
X 39 Udial A BXBY B & FFgal &1 g 2 |
[1] s emaT gwgel aforg @ te g d AR arel
favg 2| Rfed I g d3 4 AN g (W),
1 3R flhes &1 AeFIT S 3 AUl DI A
Ife qdHEed N Aol & savid 3 wrdl 2 |
o @ wra ppd AT B g fiorrfra drd 2
g, fasme, sy & 98 fafecama @ik
gefamre & fou ff afye e sfRerd aFr g
2 | IRFe oo, sieafog ° 39 9md o 3T 2 fo
g WY A& BT AT B b 9ol Sdd  ©H WY
JERT BT TIIT HAT & Sl AT ol A Bidl @ AT ol 3D
AT €IROT HY Ahdl 2 |
[2] fioFfeTa aR qo s IRM™l @& SHIeRT &l & dRA
a2 ax R & 94 fAerad R 3menRda 2| Serfra &
fddra & ®o@ed e Sfifd 9 dohad &1 b
g3l forad g & Sudifiar 9gd 9¢ WAl 99 fasmE
AR de-dl ® faerg & 7fad el | s yerR dfofia |
AERYTG: dicd S99 fasma & grar 8, forad gwgmei &l
aﬂﬁmﬁﬁﬁﬁmwﬁlqﬁﬁmﬁlﬁﬁﬁﬁ
2, \®r g sieufdrg & gar 21 99 o o gﬁﬁv@—rn
2 fo fodl aad &1 ga%a SAB ddIg T dlsis @
gvmwrzﬁwmﬁméﬁgﬂsﬂawaﬁﬁﬂwﬁ
fefid 9ed @ — & = o Xdl I8l Gférg ¥ 3R Iy
3 9 @ IS ARl &1 gAiT A fHAr S dear @

o & ©u 9§ suanft 2
AMT-01 BLOCK 3 UNIT-10 Generalizing Arthmetic to Aigebra
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I g &1 e Sflaa 9 99 —

dIofdrd gl d¥e 9 9H3M & olhgd Ud Hecdyol ofid-
DYA 2| UE BH Ho AV F W o orar @ SN &
gifRega) v SOd SuAiT & fou IR ®ar 21 I8 b
geR & dM @ v Suaift 8 fo=9 9 e 819 9 dd
A ATEH ddh U HRAX & U I BT YT B bdl
2 | o oY & U 31N S99 gchY Wl AN &I
fazelyor ¢ 4 Sugif 2| g8 aifbs | &1 A qoqd
HAl 3 AR Ya¥ fazadvor yxgd sear 2 |

s9afery, 89 A 39 IR 9 gar fearr @ & g9 diorfvE
& AEd 7 AR U BEAI D WA sHD IJUAI Bl
IS & @ bl @) Tl &Xd 8 | 39 Badd DBl g BY
ﬁ?ﬂgwmﬁiﬁﬁﬂﬁ?lﬁaﬁ?mﬁ?ﬁ\meqm
gdl 2| 390 99, SR & FIR ARl SR @ g
B Wil b T Th YA gR @ ®U H AF ol I8 9d
SfSATE TSB! WEgd @ 81 grfl SR 39 I8 U fe as
aﬁagaé’rwa‘\ﬁ‘cﬁﬁgﬂﬁrg‘\'mﬁ 1 B UaIH
Bl & d 8RR IS dRor 8 fb g9 ot = Hed
2, aﬁ?wmﬁﬁwﬁaﬁwmﬂﬁmm

Yl g | d44 D] eIl 9l BIF W g4 94 W foan
21 49 sUal swWdAlad a9 Hl fear o9 TR CH
HcH—-3lfeX fhdl adRo®d UBell @ w9 d @i U M
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g A4 W fag gHldl w@wu yega fear o 98 far-ya
@ U T wald &1 B8 A1 faq A9gdl a1 gl waEh
®fd gardl BT 8l |

dISrIdd &1 A9 ¢ 9HI ABITOTT AT gEN 3= fOTd 9
4N URT 2 | Afd 89 B SSIE 9 UHS Udhd 2

o TN <ig fha-l g3 3R fham It 2 a1 9=l =72

o B4 A foasr 99 §4T B?

o AT ¥ 9@ WY 3U=BT UdTd RT SUAST 27

o UHY U DA/ Diciol /Ehel Ugdd & folv oR 4 &9
P& HR?

® W BIEged §91C ¥+ & foag -ired & fag faban
Ty ?

ogb—\'frwm d® UYgdad & foy el Bler Arf &9 491
?

o {f 3 YW WNId & WA HY Ugdl Adhdl g7

o Rl R &d db AR B2

¢ IR H Tdh ADIU I & HAEIH d dcl Adhdl / Adhdl
g o1 g

o fHX= &1 G fHaar 2471 287

* Y WHHIRI @& ' & Iy o9 3ud o wifuw
TSIl 9 10 3TscH Wi, 3R 39 qMUBHI 3= O o
S @ fou wifRed €7 @) asgdHdr 2| afe TAS
7 H Hdd 3 ATScH B Gdhd =, dl ATIDI 10 3ATScH

d IR a1 » foau fedd wifRed I @)
ATaTIHhdT BIfI?

o divi NG drcidl A ddfadd & faera &< &
AE® B

13
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o dISFIOTG | AU &I WUHET A & forg w2
il digdeme=ily wu 9 ¥99raq gRenmy <dr 21 I8
de g8 AfNd & 93 7 A 9o+ GdrR+ d HY SuAir
glar 2 ifid @1 Aafifed =] 4o wu 4@ aird
I

JAferd SIFH & ford 39 foad &1 SUAT B —

https://www.satyamcoachingcentre.in/teaching-of-algebra/

http://courses.edtechleaders.org/documents/elemalgebra/rubin diffalgebra.pdf

JISHTOT &1 el d IaERUmA—:

air=fiever fegia Generalizations

dIororg arad W ¢ ditfag | ? o amiiaer grRa
Rigral & g3l & wu A for@r ™ 21 39 g3 1 94T I
fOTd H g &R UR BT B | AHIAOA Bl AT SISHIo $i
IR T8l B, Y FREIT & 3R WR ¢S A dd didfdd wd 4
ygar ol 3. S Riegidl &1 SuAhT fear Sar 2

oM v gufied Wdg @ A B R bfegd @dar @,
wafe arfSraier TR Sy e iR @fsa wad &1 at ugeh 6iw
it awsht o =iz 9 @ @ f oo e wfvra | e 2

39 g9 =1 wfafafery & MR R 9N 1 9 9Hst 9ad 2 |

wfafafr 1 & snue feenfefay @ Gy & arer @oq @ forw
AR oW siftraafs a9 @ foo wicarfea fear wiar @ o S
WR & fug d SR ¢’ & o S 94 2 & Aqef § Q@A
® forg aRT &=l @ fiw T & axraR &1 3k = 2

fafafer 2 faenfeial & ooy 9= @ fawaiRa &axar IRy
YAl 2, S° IT IAYUY B @ oI dadl 2 fd BIs ®o 99 2
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AT 3G SR I8 IAF A & fag dedl @ f& a8 war w9 2,
dH—oHl = gar € a1 AT Tad 2 |

wfafafr 3 ¥ @ wm=ieor, ey faenRibl &1 g8 fdarR &)1 @
forg uicaifea fear sirar @ & S9a1 Igua (@ Rigr=) 9™
geel & fog te 99 &M dar @ ar | gaer ef gw @
f 9 9@ vl & IR A AR WU 9 GRS ST
IRH B |

9 3@ A U faenfhy & wrer wfafaferal @ SuAiT &1 uaN
31 9 Usal W1 B & 3y g wfafafeal & qft ave @
ARH ®U 4 Wd o <W | I8 IR H d8a¥ N1 R 319
g fHdl deadl @ 9 faey 389 &{ & W™ N HJifd
@I D IIAT D IR W RAEET = B | W@ U H3 9
el fHdl e arad «afte & Igua &1 F= 'O, W AUD
Rregor 3R e Ria® @ ®U § MU AgHAl B yHIfad SR |

AT ®Y 4 I8 He Ihd o fo aGE=fieoxor &1 qef 2 fb
= W @) UR$eunn, Sl 99 W) AN @ e A1 A9 8l |

Functions to Construct Fuctional Relationships

fodfl ot 31 39 YR @ FEfG® G9g & WU F SIST o@ar 2
ol &l e deg X @ ford S¥aT 99 g Y deg, wR sk
HAT Bl, 39 UBR & H9H dl W9 TH ©NUT Hd U Dig
gfiave] Affd & ofd @ 9l 98 U e 449 & wU o
fid 8 oar 21 e Sfilas @&t "o ey fodl I @
ford oM ard W @ g 99g Bl dHY R Adhd 2| UD
PRITHD G99 BT IIKIAD SlId &I I&1T ¥ 3R 9 & 19
&1 9y 21 ¥ 9l 9d € 6 g8 99 & § 9wy oFran @
MR o9 B9 PIs g8 99 xd 2 (A1 sy ft ws =d &), @t vwn
& 4 U if¥aa g9y orar 21 g8 Sk I @ 9 99y s
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PRITHD 99 3| ol ol ¥ AP w9 awg WY S1f¥e dran
€ g8 g9 g4l o4 @ |

4} 3N 3M@N Variables and Constants

U$ 9} 98 9 @ fay o e fa=g @ o &9 ot a9 =i
WA 3| 9% AMWEIR ot X a1 Y ST 31ER gidr @ | 31U A9 UH
gET &1 e ReRrie A1 @R Contant &&T Wl 21 off f& 9 @
|1l U &9 b foIg Ifrar @ 3fdid Ig YUl U ax Pi IV
& @ g T @ 91 9rell ¥@m @ (4X &1 Aded 4 T[T X 8,
safdY 4 oN® 3) ST gANT dioi @ fievor 4 gar @ |

In Algebra, a constant is a number on its own, or sometimes a letter such
as a, b or c to stand for a fixed number. Example: in "x + 5=9", 5 and 9
are constants.

In mathematics, an algebraic expression is an expression built up
from integer constants, variables, and the algebraic operations.
For example, 3x? — 2xy + c is an algebraic expression. Since
taking the square root is the same as raising to the power, is also
an algebraic expression

ufdrg 4, e dioflg sifieafs 98 sfaafs @ ol yuiie Reris,
R, AR o daraa @ fFAffa sl 31 Seevwr & feg, 3x2 -
2xy + ¢ U diofia siffrafes 2 | Jfe aifya o wie & 9e1 &
I 8, U Aol fraafte ff v yadR &1 &9 8

Afsrd e & forv fAfsie &Y 9 f= fof®d &1 9ahr & |

https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-

equations-functions/cc-8th-function-intro/v/relations-and-functions

https://www.youtube.com/watch?v=z63TgAJrUzQ

https://www.youtube.com/watch?v=df9l7QxdX6k
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Algebraic expressions and equations sTeIITToTAT TAeafad 3R FHAIOT

o TG ¥ 59 <A B GHSHT AW B

An algebraic equation contains two algebraic expressions
which are separated by an equal sign (=) in between. The
main purpose of solving algebraic equations is to find the
unknown variable in the given expression. While solving
the equation, separate the variable terms on one side and
constant terms on another side.

Teh SToiT JHHIOT H &F Aot AT Fadr giar & oif ard 3
Ueh sRTeR TAET (=) GaRT 373 glcil g | Sshy AT ol
&1 el T 7T 3627 [T 1T AicTiFd H 37T TR Hl
GISTelT g | THPIUT I §T Il AT, Teh P T AT I
37T3T Y 3R A AR [T 2T 7|

Ueh I o 1Y ATOTa T AT AT TFT T Teh 3ST8I0T 2% + 3 ¢
e TR A Teh 0T BI=TT TG T, Teh HEAT ST TR SaRT 0T
Y ST &1 2x + 3 Y 3TATTFA &, x 7 [0 FE&AT2 8, 3R

SHHT AT 2 [T x TolH 3 B

dioricia afieover &1 go 1T $om @ wu 9 uRwifya fear
ST Ohdl & forad 31 siffrafwal te R @ IveEr gl 8 | uXd
gregl A, G &1 I8 3ef 2 .. Sl SUR B IS Bl 8
gfieeT & ®©U d 39 YaR fog 9&d 2 2x + 3 = 11 hear x=4
For example, 2(3 + 8) is a numeric expression. Algebraic expressions
include at least one variable and at least one operation
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(addition, subtraction, multiplication, division). For example, 2(x + 8y) is
an algebraic expression.

Algebra: Expressions And Equations

Expression Equation

o True for all values of x. o True for some values of x.
o Common key terms: o Common key terms:

« Simplify - Solve

+ Expand o Example:

- Factorise i Booroll w5
o Example:

» 8x+ 5y=3x-5

EXxpressions vs. Equations

Sentences
_—__________A .
Expressions Equations Inequalities
) 2+3 2+3=35
Numerical 5(8) - 4 4+23)=10 9-5>3
Variabl x+ 7 x-4=13 _
el 8-3y [[11=3+2m | ©®¥-4<83

Open sentences
Open sentences have solutions and can be solved.

18



D.K. JAIN

Children's understanding

Using algebra and solving problems in geometry and other
areas. Solving other interesting problems based on
develop a better understanding

Applying Algebra to Geometry

Objectives

o} Practice applying algebra to the solution of problems in geometry

o} Hone your ability to correctly assign variables and construct
equations

Algebra in Geometry

Application of algebra to geometry essentially involves the use of variables,
functions, and equations to represent various known or unknown aspects of,
for example, geometric figures. To apply algebra in this context, you don't
need any new algebra skills, but you do need to have some understanding of
geometry and an ability to translate the somewhat abstract ideas of algebra
to a more concrete use in geometry. Let's start with a couple of practice
problems to illustrate.

Al & fag dierforg & ST 4 fard wu 9 @R, sl
3R FHIHN BT IUANT TS 2, Sarsvvl & fag, s
Aidbsl & A= 91 A1 I=1d ysganl &1 ufafifeea o1 & feq |
9 4ed H dIonra &1 ) w| @ farg, amusl &A1 -1y
ISIRTG SIere @ AETISl T8l =, oifd Mudl SATAfa &)
$9 9u3 3R SAfAfa 4 afte sid Suanr & fag fisrfa &
§B I ARl & AR HIA DI GHAT I AELAGAT © | 3ATSY
oo St @ U@ ol @ T Y% BYd o |
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Practice Problem: Find the perimeter of the following figure if the rectangle
has an area of 63 square units.

Tx

Solution: We know from basic geometry that the area of a rectangle is the
product of the length and the width. In this case, the length is 7x and the
width is x. The problem statement tells us that the area of the rectangle is
63 square units; we can use this fact to construct an equation in the
variable x, which we can then solve for x.

A=Iw

63 = (7x)(x) = 7x?

This is a quadratic equation, and we have learned nhumerous ways of
handling this type of equation. Let's use the factoring approach (other
approaches are perfectly legitimate, however).

(x-3)(x+3)=0
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We can thus see that x is either +3 or -3; the negative value makes no
sense in this context, however, so we reject it as a spurious solution (a
solution that does not make any sense in the context of the problem). This
leaves us with x = 3 units. Let's check to see if this value works to get the
area:

A= (7)(3)(3) = 63

Interested in learning more? Why not take an online class in Algebra?

Now, we must find the perimeter of the rectangle, which is what the
question is asking for. The perimeter is simply the sum of the lengths of the
four sides of the rectangle.

P=2/+2w=2(3) + 2(3)(7) = 6 + 42 = 48

The perimeter of the rectangle is thus 48 units. A slightly more rigorous
version of this problem would ask you to find the perimeter of a rectangle
with an area of 63 square units and with a length that is seven times the
width. This question statement would force you to assign the variable in
addition to solving the problem.

Practice Problem: Find the area of the shaded region in the figure below,
where O is at the center of the circle and the inset square, and r is equal

to 242
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Solution: This problem is a bit more complicated than the previous one. We
want to find the area of the shaded region; let's first figure out what we
know. We know how to calculate the area of a square of side / and a circle of
radius r:

Areacircle = I'II‘2

Areasquare = I?

The area of the shaded region is simply the difference between the area of
the circle and that of the square. In the figure, ris both the radius of the
circle and half the diagonal of the square. Because r is specified, we can
already calculate the area of the circle.

w[zﬁf - w[ﬁ)z =8

Areacircle =

To find the solution to the problem, we now need to find the area of the
square. We can see that the diagonal of the square is equal to the diameter

of the circle, which is 2r or 4ME. We will need to use the Pythagorean
theorem to find the length of the side of the square, which we will call x. We
can use the following diagram to illustrate.
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2r

The Pythagorean theorem tells us that the sum of the squares of the two
legs of a right triangle is equal to the square of the hypotenuse. In this case,
the legs of the right triangle are both of length x and the hypotenuse has a
length 2r. We can thus write this expression as follows:

2= 1:23")2
Let's substitute the known value of r and solve for x.

2+ =2y =[2-2ﬁ)2

25" = (443) = 32

Once again, we can reject the negative number as a spurious solution. The
result is that the square has sides of length 4 units. The total area of the
square is then 16 units. Let's use this to find the area of the shaded region.

Areashaded = Areacircle — Areasquare =8n-16 = 9.13
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The area of the shaded region is thus about 9.13 square units.

These two practice problems have shown us how algebra can be
instrumental in solving a range of problems in geometry. Of course, a
certain level of knowledge about the field of geometry is needed to do these
problems, but the main point that you should come to realize is that algebra
can indeed be useful in other fields of mathematics (and, particularly in this
case, geometry). The crucial skill is the ability to appropriately assign
variables or unknowns and to correctly construct equations that can be
solved to find those variables or unknowns. Let's try another practice
problem.

Practice Problem: Circle A has a circumference that is 10 times larger than
1

circle B. If the radius of circle A is _?f, what is the radius of circle B?

Solution: Let's start by drawing a diagram so that we can keep straight the
information presented in the problem. We know that circle A is larger than
circle B; there is no need to try to make the drawing to scale at this point.
We know the radius of circle A, but we don't know it for circle B: let's call
this radius r.

Cicle A

Cicle B

@
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We can now calculate the circumference of circle A and write an expression
for the circumference of circle B. (Recall that the circumference of a circle is
2n times the radius.)

2m—=2
CA ey TE

Cs = 2n0r

We are told in the problem that the circumference of circle A is 10 times that
of circle B. We can then write an equation that we will solve for r.

Ca = 10Cs

2 = 10(2nr) = 20nr

Thus, the radius of circle B is one-tenth that of circle A.

There is also an example of a geometry word problem that uses similar
triangles.

Geometry Word Problems Involving Perimeter

Example 1:

A triangle has a perimeter of 50. If 2 of its sides are equal and the third side
Is 5 more than the equal sides, what is the length of the third side?

Solution:

Step 1: Assign variables:
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Let x = length of the equal side
Sketch the figure

r+5

Step 2: Write out the formula for perimeter of triangle.

P = sum of the three sides
Step 3: Plug in the values from the question and from the sketch.
50=x+x+x+5

Combine like terms
50=3x+5

Isolate variable x
3x=50-5

3x =45

x =15

Be careful' The question requires the length of the third side.
The length of third side = 15 + 5 =20
Answer: The length of third side is 20

Example 2:
Writing an equation and finding the dimensions of a rectangle knowing the
perimeter and some information about the about the length and width.
The width of a rectangle is 3 feet less than its length. The perimeter of the
rectangle is 110 feet. Find its dimensions.
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Geometry Word Problems Involving Area

Example 1.

A rectangle is 4 times as long as it is wide. If the length is
increased by 4 inches and the width is decreased by 1 inch, the
area will be 60 square inches. What were the dimensions of the
original rectangle?

Solution:
Step 1: Assign variables:

Let x = original width of rectangle
Sketch the figure

dx+4

Step 2: Write out the formula for area of rectangle.

A =lw

Step 3: Plug in the values from the question and from the sketch.
60 = (4x + 4)(x -1)

Use distributive property to remove brackets
60 =4x° —4x +4x -4

Put in Quadratic Form
A2 -4 -60=0
4x> - 64 =0

This quadratic can be rewritten as a difference of two squares
(2¥)? - (8)*=0
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Factorize difference of two squares
(2x)*—(8)?=0
(2x—-8)(2x+8) =0

We get two values for x.
2x—B=0=2x=8=x=4
2x+E=0=2x=-8=x=—4

Since x is a dimension, it would be positive. So, we take x = 4

The question requires the dimensions of the original rectangle.
The width of the original rectangle is 4.
The length is 4 times the width =4 x4 =16

Answer: The dimensions of the original rectangle are 4 and 16.

Geometry Word Problems Involving Area

Example 1:

A rectangle is 4 times as long as it is wide. If the length is
increased by 4 inches and the width is decreased by 1 inch, the
area will be 60 square inches. What were the dimensions of the
original rectangle?

Solution:
Step 1: Assign variables:

Let x = original width of rectangle
Sketch the figure

dx+4

Step 2: Write out the formula for area of rectangle.
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A=Ilw
Step 3: Plug in the values from the question and from the sketch.
60 = (4x + 4)(x —1)

Use distributive property to remove brackets
60 = 4x?> —4x + 4x -4

Put in Quadratic Form
42 —-4-60=0
4x> - 64 =0

This quadratic can be rewritten as a difference of two squares
(2x)> - (8)*=0

Factorize difference of two squares
(2x)>-(8)*=0
(2x—-8)(2x +8) =0

We get two values for x.
2x—B=0=2x=8=x=4
2r+i=0=2x=-8=x=-4

Since x is a dimension, it would be positive. So, we take x = 4

The question requires the dimensions of the original rectangle.
The width of the original rectangle is 4.
The length is 4 times the width =4 x 4 =16

Answer: The dimensions of the original rectangle are 4 and 16.
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ICT Tool GeoGebra for visualise algebra concepts

fSrarSeT (www-geogebra-org) R1eT @ O+l Wl @ forv e fovres
sAfe T didedar 29l safifa, fiofa, Sisfie, x@ie,
AiRer®l 3R Hels &I M | SUANT H M dlcd U dool &
wY U UK dxal @ | g8 REe g fqenfar & fav sga suarh
diveddR B | forwd Irenr—sre sl & fau srev—arent gfag
JFd <d A ARFeia: Frgeds & 2| fS@ISIET 9 §9Q MY
rawihATHSD (interactive)3ATRM(learning), R1&AvT 3R HeuTd- GHEA
www-geogebra-orgdR 8% fbill & grRT waEsm iR swdra fear o
dbdl =, forad R forv 999 Syarft foRieiesr e 2

fSrnetar g &1 yddier sERfe Ty divedar @, 39 &3
e diredi® qwwaR WY @ ura gy 2 @ik a8 gfams o sTEM
Rrar o flem R & TaERl & gieaRa swarn 2

GeoGebra is an interactive mathematics software program for learning and
teaching mathematics and science from primary school up to university
level. Constructions can be made with points, vectors, segments, lines,
polygons, conic sections, inequalities, implicit polynomials and functions.
All of them can be changed dynamically afterwards. Elements can be
entered and modified directly via mouse and touch, or through the Input
Bar. GeoGebra has the ability to use variables for numbers, vectors and
points, find derivatives and integrals of functions and has a full complement
of commands like Root or Extremum. Teachers and students can use
GeoGebra to make conjectures and to understand how to prove geometric
theorems.lts main features are:

. Interactive geometry environment (2D and 3D)
« Built-in spreadsheet

« Built-in Computer algebra system (CAS)

« Built-in statistics and calculus tools

« Allows scripting

« Large number of interactive learning and teaching resources
at GeoGebra Materials

e https://www.youtube.com/watch?v=kqT4AjQZbRk
e https://www.youtube.com/watch?v=b5lksV9yiuA
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B.ED. SECOND YEAR -PAPER -5 CODE 014.4 -

B.Ed.-Il -PEDAGOGY OF MATHEMATICS-II

Unit 4: Learning and Teaching of Mathematics-
Data Handling and Probabilistic Reasoning:

In this unit we will discuss different ways of
representing data, analysing data and interpreting
data. We will try to focus on importance of the choice
of data representation based on the context and the
iInformation nceded. After the representation of data
we will also look at various measures of central
tendency. The focus of this discussion would be to
understand the various measures of central
tendency and not on computing them. We will also
look at the concept of probability and connections to
our daily Ilives. History of data handling and
probability Conceptual understanding of some key
topies like data representation in different situations
and drawing meaningful conclusions from the
organised.data. Meaning and significanee of
representative values of central tendency (mean,
mode and median), Probability and chance.
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Children's understanding (reasoning patterns and
misconceptions)Solving interesting problems based
on these to develop a better understanding. These
would be around understanding and analysing data
and drawing conclusions, understanding and finding

probability, analysing situations of probability and
distributions and solving simple problems
Constructing engaging class-rooms, exercises,
problems, worksheets etc. for children. These could
be on organising data, representing it and on
analysing it in order for them to get over their
difficulties and common misconceptions Teacher's
knowledge and challenges.

39 ShIis # BH Sl &l Ufaf-feaa &3, ST &1 fagayor
HA 3R STl B AT Hd @ fafr= afilel R 94t
I | B e 3R AT & _ER W sl ufafafta a1
UGS & HEd WX &g °d B HIE | 3Mbsl D
gfafifera @& 919 89 o4l gk & fafr=1 Surl &1 €
QG| 39 T4l BT Bied dald UgRT & fafr= Sural a1
FHET 81N, 91 {6 SH®! MoEr &A1] 89 9+ e Sfiaq
@ GG 3R HARE B AR dF fY q@T | SeT
ssfeim 3R uf¥iear &1 sfosra fafr=r Refoay ¥ Ser
gfafifera iR qifiargoser 4 wrfe ey Marad S|
€% @ MNul @ dalRe qus1| o4y ugRki (Adad, qis
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3R HerelT), FHIEAT SR Aot & gfafifer el &1 s1ef 3
Agd | d9=dl @ 993 (@@ Ued 3N Teawadl) Th d8dv
sl faafd o1 @ fav 39 W) smanRa fod=ag awanan
ST GHENF | A ATdbs] dI TH3M AR STdT fagavor &
IR frspd MdTe™, s 3R 9ivid © MU g1

AATdT, dHTeadr AR faaver &1 Rerfaal &1 fageryor &=
IR ORI IHRI bl 8 HIAT d@wdl & flU MHhod
FATI—RH, IRTT o1, U, driuasl 3nfe &1 fAHior
HAT| A Sl ol FafRkerd &3+, SHa1 UfafAfeiaa @1 3R
AUl SHfSAgAl IR MR Teld GRS YR S U &
fou 39 varferRg W @ 9ad 21 B¥eme & 99 3ix
gAfaal &1 ugn
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