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TR BT AFRET IR Ahed T — 37, &R 3R doT

JE ghle A TN H B

UE THIs 39 A9 ¥ Had & o oy, {6 YR & Famil &1 g9dl SUHRT 6, TT S f[JaR =0T 3R AdheuH
AFRAT & ®Y H ad wR & forg faenf¥i & sree e § 7eg o) dad 2|

ek AFRETT TSR P RAT BRal & AR I AHS wU A IR BRal © O I A8 QT AT 81 STl
2| foar wmfemorn fHft F vreg a1 a9 F M-I GIR fHAr AT € den fOuRi, wreal iR srauRomet a1 siofiag
TRl H ST ST & | AR A& &1 gord areared, REds arE iR SHR—FaRe SR & @t B 6
BT 2 | frar amfser # favy gl 98s o 39 dve 9 a3 axa € S 9887 & F9fed a-q # J8g dadl © |

IR AFFEEY AfRhTd 8 IR i |el o el ald | [Aenfl & o te—ga & faaR Amfes &1 <@,
III—Ad /=@l HRAT STATAT BT 8, SHATY T8 SHIS IMMUYDT AU He—hel § AR & Aeg Farg a9 § A1 78 H |

HheaT AFEE0 39S FAM B B, dfdd I8 & vl 3R auRoell & 99 Ha Sed W IIfE GR T © | Hheu
AR 9 B s IR RAT & 3R SHDI IGad WAl & dra donRe AHsl H Hae Bl Fad HR-l BT YA
T # I B Gb | G ¥R AR SIS dlel Rl BT TP ArRid arad 1 A1 | Hhedd AT el o s
BT Aol ¢ F v ded a1 yeRia o= # 7ag w2 |

g THIs 3T, &R AR a9 & We¥ H faaR A= IR HheudT A= &1 IRy Hrargdl | 39 faug § faenferay
P IEA AATHSD STHRI TG HIA AR TNl Teal BT FEl T | SUANT HR ) Iaeghal Bldl & | fI=m drrersor
IR HAhoTT TR 3Ts faenfial o1 S7u- SITHeRT Bl Teh Aihdl e o)1 § Acg Hll IR J s9al fdsmd &
By fawl /dewl &1 dRaw & Iy 39dT STANT R Fad ¢ |

MY 9 Shls § T A Ihd ©

39, 9 faRI BT AFRET & wY § Fad P 7

faamR AT BT IUART BRI g ASG Haheuail @ FHsr a9 H 37y 30 e @ $¥ Aeg FAA?
T petl H il g1 e b AT & oIy {B RO |

AT AFARAV A Tl 87 TAT I8 TW & U b FAheua] oo 7 d el 87

[N N\ A\ ¢
de gl odf Hecd{Ul g

Areafies ho H fage # 9wd 89 & forg eud faenffai o1 aSl A # SIMeN B 9 AR A1E BRI DI AR
21 S= fasm @ fafdre srerach # faeivsar slRier &) & off W 81 a1fRv | yde faemelt ereiT—erer ahldl 4
AT & 3R U Reid & ®©u § I8 Myl R & & omg yde fenfft & aiferm # werrdr & | faar amfrs
faenfefat &1 e HRAT & TAT AFHRT BT 3R AfF AT H IS @ H A dal 2 | d9, U faaR J=fs ar
HehoudT AFRA IR B9 H, ydd faenfeiay & faar ufthar & Sirear dr & < faenfeal &) wust &1 fAafia o= #
A BT B |

R AFfIETT AR e T AT 3 3ruds fRrervr # o=y Ayl o 81 o B

o fAEnfift @1 TS IR Wdd wU W AE § AGE IR B |

o 9y &1 YU U N TP IR e & 79 # vy & WA B H Aeg PR G @, o et o
ARSI BT FIET B, bl B 3R TP U8 Bl gk A Sl # Acg fHerdt ¥

o RN B FHE F oY IAER YR TR & | A1 BT FHET JITHT I fABRIT BT H GG PIAT 2 Sl v I Dl
e 1 T HER) o H qerdar o |

o fIER Ho & W TS TR Jed | el vy & ar # ST A o el Wt fER W Hem & fow wel # e aw
Fad 2| IR dod o faar aafes a1 Geea At # gRafdd e # e gda RIda—aa S onfid € &R u'
faenfdfal @1 T STeR) @aRed F= § 7eeTR B |

o IR AARE IR Ao AHCEE AP BB Fo AN & B Aerfia ® de @ & R S0 98l b 189 | 31
U AT & IR GG BT & I SHHT ST R Fad 2 |
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faaRY BT AR SR HhedsT — 31, &R IR Faur

I/ ;/ o ‘,—-/—\_\ﬁ\ E $ ﬁ F
- N
T o 3MU B WG WHE FRA &7

o T U i H faaR aHfRE 3R Aheudr AHREN BT SUANT fhar 87

o Y Bl 1 o 5 TR BT gAREN @1 wer fhar?

Rrerel # b 7gfy el © fb 9 99 IS A UK © ROTd I8 d UeHT UHE R © | MY, U JHG & IR ¥ STed 8
TR B u Reror # fAfdear a1 # |l 81 Fh | Aol €1 Y TP gRaresd Rremeff 9 2, e ¥w a8 3@ areet BN

& frear AMfE a1 Adheus AT B IR SR $I Ufhar a1 & Aedqul 7 fora f6 saer sifvam W@y |

faR Ao &1 fET S & P8 TS G IqG T8 BT 2 AT HB T IR B e = BN ¥ | FH W
fremeffa 5 ol Wi &1 &qaT W fIear &4 811 @ S ol I8 RI<oH® 81 9l & | 980 AR S&ERVIT 6l
@R I R =@l BRI g 9 &3 FHERT DIEl & [P H 37 ITD! 788 B AD |

1 foeR 9= &1 aRe

Tfafafer 1: foaR aEfE <@

AT T, A7 fxfl WEhHl & A 39 AR BT ATSTAR | DT AT 1 ST DI AT TS |
fafay fowa w emenRa faoR 9Ffos & SRR &l < |

o T UY H T FHM 87
e U IR A BH—uT Ia9 3Mfe STIR BFT 3R aj?

o Doyl N b AU AR wERE B RIfT B & g fl ) wHem & AR ) @ § 39D forw s fade o g
TIR B T T STANT B Teb |

IE I @ "Edqut B 6 foar aefe & fmfor o ufesar Sait € wgayget @ Rraen e saer iftw wwy Agwagt 2 |
Y foaR AMfes o A= faeany srenferRad—

o T fOR fawa (¥®) a1 W g R, fIva (@Nve) @1 ugare Sl $<19 Bfa, e a1 IFe & w4 9 2 |

o TN B W T RAva—ax]/ISTRNNE Sl IRImell & "™ § SURT oirar 2, R siaw a9 & forg fafyvar <t &t wanr

fopar S | ?
o O vy $d AR | R 80 € S g I P TN F wu H wiAr o 2

T 33T faeR AT YegaRerd sl € 3R S9d &y fqarvr et 81 & |

AU gIRT U faenfoial | =R wfea @1 f&I3a &= & oIy de I Ugel $ Iaexvll dl QW gy ardqard bRl
31T SUARMT B FaeT B |

P ITe—1 H, S for 7 U 104} B # fauR AHfas &1 uRe e b folU U Wt BT ST b |

Sff [T GINT 379+ p&T # fa=av FrEfaT BT afad )

RIS Aorald 31 &1 off 3R #§ o faenfidl a1 qIEvd dRE H 7S] IR &b dRID G¢ Vel AT | BN Bl FdRId B
P g faemR AFRE &1 SUANT BRA1 g1 3T ol 8, SAY H U+ fJenfidl o1 faar aFfes & |B &Y &1 qHsH
H 7eg B & ol U Wl HRAT |

AT Ugel {1 o, &R IR oauii & fawgd foaR wR amfas fRfya fear [H@emem 2 <] | 89, R & 9 U A9 9] |
AR FElT H Bl 40 fJemedi o, 58 T9—<9 & IR Wl A dic (AT | TS T F U SIS BT Udh 991 bl o AR

we faeneft @1 forfie gm T o1 | Baa S feneft @ gB foram @) srgnfy & TS| swe div ' fIuR of 5 v wE
fraR 7o @ & 9 TR BN |
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TR BT AFRET IR Ahed T — 37, &R 3R doT

TRAF A W TS faenefl wre w39 9 o iR S AR AMfE @ dEn & fofg 20 Wde U MY T amde e
I R Ugd 3R I ffid 3§ Fe1 o1 {6 a8 1 oRk? T U e & a1, 998 9 USSR fJemefi ar o aiR
20 9%he & forv R AMfaE <@T| 998 & 9% @it B QA IR <@ ST Al e, Rar fafdes &, (O daa ad
ISECRIIRS IS RC R e

3T W HY ldpars WR AU faaR A B FueT faan, Ry S 9 9d R @A & AFE A SHD! AT BR Gb |
T 39 WR dre TRan & fhad Fa¥ orsT of iR iR #9 99 9 9 gB & S+ & o 6 a8 sreeT &7

UgT 5 g YT HTell iR Udh GRI 3R WR YT IR (AT | 98 Ugdl s AR SU1 B8 YN A€ PR off | Iqb
q1e A U EUISAT Bl fhefl Uap oam R eae dfed Byt & Ao G R 9 garivg @1fdie faeaxor ured o a9 |
IEIT H U 70 TR AFRE B WA 99 T8 ol IR 31 TP © fd od I @I A a1 S99 I Aea Hell
Bl | 9% JIfARed — I8 AolGR WY o1 | S9! UdT &1 Fal gell fh SeI- SR3Te 37, &R 3R Tl &7 3BT QeI B
form 2!

2 [gOR AEE =—IEd B0

AR AFRIE &1 99 ST STANT SHGR & I1d BT FHASH AT P IExd & oy Uh (e FArH & w9 # fhar
SITAT 2 1 39 YR 39 faenfiai & foy foar amfem (R 1) Rifa o= &1 9e% 3resT 99y d9 ® 9 3 S fauy
B IR UST AT 21 T B VA 91 ol TY BT S MU YH H qa1s 81, A 3T AR H, oy AR Fow & @
YHRATT BY AMMh I8 HB BRI TG PR H Aaa el b |

'foﬂib.-‘)_

R 1 P 3 AR AFRE ) &M R % faeneil &1 te G9E |

Tfafafer 2: faenfera o1 R amfE =T o3 & 7 o

U138 | Ugel 3MMUDI TF HAT BN fh 31T HIF—AT AW UGG | U 9 BRI & s UR 98 AeS folkd foIaT Su
AR wFfEl @ sifen & fory fvan soen, O e SlaR wR fueT |ad § (S 3) |

o Uy el & wem & A TR § 99 YBR Thid BN fb 9 99 <&AF a1 o b | 3T ERT 34 BTl § U T
vy S I A% 8, WeeT ¥ GAH & (oY & | el | geR 9§ o faR o071 € € S U6R 9 AU < 91
W forg of 3R 39 wwy faenfit & et o Wt § 7 9 |

o 9 I UNKT GG TH Bl MY TAT &b dle WR SIIY, 1 S [A9F B Geld H IR PR b oY U AR A TR
P | S IR < 6 T FqH T € A7 TR q1 S fAeR AAE @ g faRmand g e | e AefeE TR #Re
% forg faenfeil @1 Srs # B™ AT ALY | IR R ANE Y e @R AMRE & Al 31 3R 6T &1 hiva
Cadl
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faaRY BT AR SR HhedsT — 31, &R IR Faur

® T J 3TN BH FHTH P o, dd I 3T 3ih o & o1y Uid &, a1 @l gry faaR #fos iR S99 faar of |

el @ et faenffut & forv SuAnh ® wiife 39 S ede Ufshar &1 AHs™ H A Ao €1 99 I GH Y
fr fpa AFES & MR W SHDI 3T ST, T 9 309 ¥ P ARG & UfT IR Afdrd et o o e 8
ST | T, I8 B & Y W AFEs SR U AN 1 IR <1 & @d & I § W de & w0 d "3 3
SreRd BRT | R 8IR ufafhar <9 & IR # 1fdd SITMaRT & forw ST 4 <X |

Afear: AR 8k ufdfshar <=1

./“?;0
L

15l ¥Tedt ST9 [AERIIl @I Gd EIRT QI 1Y T fA=N AraE d1 ST e §Y, Al g1 aHET & R d
THA &
fUeel U8 W, F el 7 (& [aR 94T IR &1 & foy Sig § & f&ar o | #9 99smar 6 ol 9 U R &
BT BT AHAT BT | Yo B A Ugel, A1 = @1 b gfafshar 9 <1 Sme | #7 |wAsman 6 o figail &1 SR
HEdYUl © | AR HB JUR AT S AHaT &, A 4 I© TAD AT & a¥idd & aR § Qra & oy wreartad
T ys el @1 o Wew & fo W g uo §e SRy FEfaled 8-

e ‘U 950 & AR T 3 JEI WA B W@ Aol §, ofdd [Avgas] & e 3 3R we v & oy

JFAT—IISAT A BT ISUANT HR Al T |

o ‘FIU IR B R B N & &M &F faawor e farg €1 g IR ) I5AR B AHAT AT IFR AU AGU (AR
X A UgR B IR F e Wi fear S|

o ‘WM & IR ¥ {B I Tord §:UT 95T AT ARE NG (HAT AT B, b 3B 5 RN B S wR AT
ey |
o ‘TE P AR T & WA 98 SuANT ¥ | el % 3 # eofrer &R ¥ fyaRor AT arewT BT B

[T B FHIAT & o, H URd ST B gAY Sirel | el &R fJaR A=l @ sfea—daell d) @ foly HeT| H
foaR AFfET & Mhady & HFcS! Bl <id dre IR forgT o e SS9 W w0 I g Gd |

UR% SISl o AFGS & AR UR 37U U Alojg [d9R AFR—E 67 el (har | # wel, fh ]7 U fdaror ford
fraR 99 fE & IR ¥ o9 aad § uHE R 2 SR Teh U9 fIaRer W gema § R guRT o1 9adt 7 1 R S
qIUY JEAT—dacl] Bl AR A IT AU [TaR AFRH § B IR &1 & ol $o e QU |

3T #, 7Y Thd ST W 37U fIaR AMfyE @1 3 W W & o wET iR # 9 aRY IR gAY AR Udh G Bl
e aHfaa eww fear | #9 var saforv fear wife faar amfRka o1 98dk ©u 3 &3 &< = & forv sHe
IITERN ST MR IE Ao Il € 6 O @ A 27 o foefl R Aefes 9 9geR a9l 21 ' 9ass g
@ oIy e HRardT $9& oy 19 ST -3 Al I Yol & Ioi 39 [aRIY AHfaa & uel ¥ e & fhar?

o N
T o ®I Ay B RPN % BRI BT b BT P T Al §RT wHe BT SuART fhar 82
o fX B, o d9 a7 g AT?

o I EN, 1 aMud AR | AT R & fory fha—fdbe gl 1 AT PHRAT TST?

g (Hattie, 2012) & uar aerar & & fenfial o Wiaw W a1 &1f¥ie g1 Sre arell disil 4 9 U &, S9d
BT R UfAfhar ured H)AT | SIfeR & b 9 ooy ufafshar ured R, offde Arefl &1 FHie IR W—3fTdhel BT SuAT
B | g fIenfaat @1 ifte ufafhar iR ende ufhar &1 deaR T e dadl 8 | IfT =i Ul B B

et el fhar 8, 1 S Hag B Sexd I | S8 UfIfhar 39 &1 Ugfd & IR § W< Adha- AFes AR ANEIH
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faaRY BT AR AR FheqsT — 3T, &R IR Faur

D1 IFMATIHAT BN | T H fHI BRI & A1 YRR AT ARKTT BRI F Aol § HH TAGE 2 | 59D AfIRad, !
AT ¥ IR SR @ aeddar & 6 afafear a9 e ik giREd sxar 8nn b il @1 sre—arerT «rli &
|1 B PR BT ATAR Aol | T8 Aedqul © b 9 Afifhar < arel faemdl R fIeary &) 3R SH&T I3 o |

3. b ATFRE TR BRAT

e AFfE, AR AFfas &) e @ vl iR Adheqrel & g Hdy wnfid we R 31d go <ar 2| gaH
S BT X@R_ AR AR B TSI I &I @] B qrd A g9 D [AY oEe w9 § uRdd fhar S € | Sugad
RIATHS URgfA BT TIR B G 59 91 Pl &9 & 8 [ J&T ¥R AR FAIoid e Aad” U |eid I a491g |

ool A [l f[Augaeg & ar # il & w9s &1 3P B & U IRy w9 § qee oAl 2 | ddaed 5 4
HhU-T HFRA BT Th IeTexvl AT 7 B |

ON ON ON

TafafSr 3 Fhed AFRE TIR HIAT

JMMYP! TE AR 37U 3T 3R R Felm & AT HRAT AT | HefT | ATIDBI T MAMART A A7 aR & TET H deel
=Ry |

1. 3, &R 3R ool & v | Hefd 20 J&= 9@l & gl AR |
2. TP TR Pl BRI & T AT g IR fold |

3. BIS & BIC Thsl R ol ol &) T g URex TR TR 39 UhR W b 309 H Je drel I Ur—uTd I8 |
9 M9 TRl D SUPd FIRT  GIT B MG, 76 URER UR W Y&l Pl G AT T bl Fel A o |

4. wafd ol B Sired & forg YT wid | ey B aren wrA & g Sire 9t IR R 38 e ford | IR b Uh RR B
3T W ARSI IR AR & g RN TR AIgE &l ¥ U& a1 a9 a1y |

5. o9 3mud faemeft s Al B PR < B, 99 S b At B eur o o | el e 9ust & IR §
FEd 20 1, D Y9 Avg € 9 S W Bl @) 87 1 PIs QAT [Avg B O W SFTel U # ual YA FEt $RA
P SR BN

sff Rig @ad & 1% [Renfefal @) wqer ¥ & [¥1fora aer aifey |

H (U BT A HebodT HFIA JIR HRA b7 i forar| ugel a1 #9 Aran & § Srear—3rerT ermasi arel faenfeit o1
R TR g 9 RTHY orew i U drel faenefl I faenfeiai @ #eg &R Uit 5= fagm™ &few onar © | 39
TIb 7 AT H D dRE W B fhar &, Jfbd 399 U WawT g b o feneft aroi aR o | 39 IR, #39 fUoel uden #
IAD! IUAYT &b YR YR 39+ fIemfidr &1 |Gl & fariora fowar |

T4 T BRI & BIC Ths WR J& ¥@] dI forg 8 o, #9 U Il 9 a1 & e R H 937 Areqd of & 9 a9 § 3R
Ry forn 6 I=° &9 9t # o @1 2| iR H S99 1 9 W &H < 9@, S aR 3 § JEar o 6 % 98 el
BHIST TN | SRAFSA, H QT WRET DI SiIe BT HAT (BT 3R 9 Uh T {B T IR {Hy | 579 fFenfar o1
STAREN |AST # o7 78, A1 #1 IT W §B AFfF 991 & forg e far| # ame Srax el o <w@ar a1 & 9 5
YPR B T B § |

R HeATPR, A a1 BT I8 IRIBT Al JATE 8T | Sod ST drell o @R AR faRol & A1 faRge Aeheur A=
IR Y | I aRad # 30T T SR 1 AT o7 | FO 3T Al §RT 99N T HHoa=1 Ao e el o | aAfd
T B b T gl 8, i TR F B wfebar § S 98T GE AT o | IR TH-R BT AGs B 3R R
TRl B gRATET el S o S gal | STt o et 99 wR B A 81 9d o | 39 g N I8 <@ BT e frer
5 TP T T IR 6y A88 @1 SITET S’ © | 399 g3 S &3 &1 Ugard d #eg el R W # fJenfiar &
|1 YA =T B |
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Rl &1 AT SR AdhedsT — 37, &R 3R <Tqor

—;'”d/ T R @ foru ve

-
< )
-

( \.-/ . . o~ -
e ST BET BT R A THR FaiRkerd wRd 8°

g faenfRil & Rl @1 A Y {9 UeR WHgl § dfcd © S9H [WeAdT BT BT 378 © | dHMI—HHI, I oY
QI P AT B BRAT SYARN B Rifs I8 ITH MHA—(A2ard ST | SI—HHT 31 3 I aTdll §RT I ANl Bl
HEIAT AT TR BN 58 fae &feq o & | afe, smud g™ MuiRa &l # game 2, (G fb e amfr a
AheqT AHfE) 8 RTa®r 1S Ueh |8 Sfard’ 78 2| rae faenfial &1 W o/ WR 9 &1 B SFT Udh 18T JTaaR
2| 37T 3% U dTel IRId H Y GNPl FAK il AR 3T 9 AN Bl AT A & g @rell 81 oyt o
AfAPH AEE BT THRA © | U Bell | W BRI b IUANT & IR H 3f&dh THHNI & oIy FEw 6 Ug |

AT, AMfED BRI BT ITIART HRAT
go!?:e
q”

4 HIXI3I

g foeft ft fawy & faR Ao a1 Aheudr AFRE BT STANT HR Adhd o | IRId | d QIexd B & e o | foemedf
TSR B U oy § JaRerd rd & [T ST o I1E &) H 8T fAerd! & | faenfiay @1 oo aRomsi o a1d
FRA AR TH—ER A ARG HT AT <7 FT Y 3787 dat W1 2 | foedl vas feneff g™ fem amfs an Ao
HHRE IR $RAT ST AT & WR & R H MID] 31 SHbRI <ar 7, O 3 89 Wi # w9rdl ®9 9 A
PR P Jgax Refa § B |

AT
Ia1eE 1: fIaR q9efa & SerENv

RELRODCr

oY aAR T3

N
A e ranoveARr—
A /7 \~-‘___§._—~<
f 5’5 f’,/‘/\- \<ugotoa_¢-.g
. ~ "t |
U L3
J wx AR
}‘\{; * N\
) . C ) 7
& : = ¢ <. \*

!{ 13
/"‘(f v
3 &) a
() )" o
g’ ‘\1’
-

Figure R1.1 An example of a mind map.
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Coccl .
Spirilla

Bacilli
actt __—Vibrio
Bacterial cells

Fungal Prokaryotes
Animal \ Protistan
\\\ /
Eukaryotes All living things
- are composed of
Plant cells and cell

products New cells are

Types formed only b?
Autotrophs the division o
pre-existing cells
Heterotrophs o Postulates
————Characteristics \mew genes —
\ instructions for
rowth, functionin,
Cells g I

and development

Prokaryotes
/ \\ . /
Length: 2—10um THPICQ{ Functioning unit of life;

Diameter: 0.2—2um Sizes the chemical reactions

/ of life take place

Eukaryotes within cells
Diameter: 10—100um Organe”es
Nucleolus
Plasma /
membrane
Nucleus \\\N;g:f;r
R;’bosome —_— Cytoplﬂsm \
/ N Nuclear
Mitochondrion Etc. membrane
Golgi Food
apparatus vacuole Cytoskeleton
Endoplasmic ~ Lysosome

reticulum
Figure R1.2 An example of a mind map.
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A 2: 31, &R 3R Idu T foarR At

Litmus
[niversal

e.g. sulphuric,

. High concentration
mitric,

judjmmr Phenolphthalein
\ / and methyl orange

: of H  ions Indlmlnn
T / PH scale — Natural substances
Strong Metal oxides
(except gp D)
c.g. citric All react with [nqnluhlg‘_;’ Metal hydroxides

acetic, water to cnniam 38

asorbic /

\ Bases
Weak .
‘-mluhlL %trong
NaOH
) --" Alka]l

(exceptgp I)
Mctal carbonates
(exceptgp )

KOH
Low concentration (DH 10ns)
of H' ions Acids and
Weak
NH, OH
. Na, CO,
The hydrogen in an 4
acid is replaced \
by a metal -
Definition Reactions
of acids
Table salt
(NaCI) Salts | Acid and base — Salt and water
. S Acid and carbonate
Fertiliser Uses
(NH,NO,)
Salt water and CO,
Epsom salts
(MgS0,)
Acid and metal — Salt and hydrogen
Solubility
Metals above “H’
Sol.ublc Insoluble in reactivity series
all nitrates (made by
all NH, precipitation)
all Group 1 salts AgCI, BaSO
all CT +S0; 4
except

Figure R2.1 An acids, bases and salts mind map.
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I 3: foaR s & fofv e AFcs

o 1 R gHRE # @l Ry wnfde 87
o T THGN dlfhd WY H JIRYT B TS 27

CE IR CICEBER|

o 1, fam favgewg W R AMRE 99 98 87
T, faR 99 v & w9e | 798 B @ 87
o T, W W@yl fig wnfiet fy v &7

g ferenoT

o I, R 9HRE e fexgar 27
o T, R 9T SR WEgs H B Aeg HRal 87

AT 4: 3[qclld 3N hledd

fenfeial & e # guR gg FRAOR FIRET &R S Sia1d o1 enfie &, Roraa faemeil oM 9% & S99 31 s+ a1
ST REl 2| el gRT 19 T URT R b 918 Uihar ure 81 | fenefl eeeAsd afafhar & gRr oo e |
FIR R FHd B |

ITATH

wTel et AT A9 3a+ faenfeal &1 sraelle ®Rd & | AHrgd: STerehrer Riefs faemial o g« & iR werr 4
AP B B @B fqAIHT B ¢ | e @ ufy @1 iaelind A eyt ® J9ifes s et o freaq
Heg fyer

Ioq T U He H |

O FISIIGS & IR ¥ 31 SITed IR W & Ul 3ffed fTeR a9

3T A H IR BHRAT

R 3R WIFR AFSIGT URIET § ISUART BT JFA T |

S R1eTh & U H TR g ALMIRId d1d T BT H T ST Bl o—

F9 IR YUl © AT B9 FEIdl B B |

D T BT B |

A 1 =AMy AT e

s wrf % fafe el & faenial o1 5w ver i s ey
ATl & AT R HIAT ATRY?

foenfefl # Fev1 SaTer YUR d9 BT ¥ 99 S9! WG & aR H I W A7 g7 ufafhar far S| saeid @
SYANT 3 fafad uffshar <1, amud fenfit @1 a8 9a™ & deg oxar & & 7 o yoR fAwed #) @ § 3R
I WG b1 IoId B &b foIU 3R RIT B DI STHd 27

A9 5 Gl &1 A HAT STH A U B [Genfoal B d 3o Wk b1 ded FEiRd B H Ha R SN @
3geTp W) bl g | faenedl, fagvey S snfl T g @Y BN B W@ B, U4 WY & Ry @ RTEER SoM &
IR I B © | oifh MY faenfidl & foly I3 31U+ ofedy a1 &g iR &R, 31U B Bl AT g1, FHI—AHT
REiRT &<, IR U W R Ge i @ H A 1 faemefi &) 438 o= Fad € | Wa: AdAld BI Alhar o
AR H AT 3R IH DI H HSRA BN AT § Sl 39 ol Tht IR Siae WX T B 3T |

fenfoial @1 e | A iR Q@

Rrerel gR1 ifdreier w7 faenfial & wWrifdd wu @ AT a1 AR fHar Sar 8; I8 dalid B &l Udh avdl ded © |
ISRV & forg, fmu—

o e fyenRiEl & IR ¥ ued gV g AHhd 2
o TS A WYE P H TG P A AHd ©
o TER I HEq H HHHl BT IWNT HRd gy et o1 <@ wad &
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o T I AHI WHE! b BA—HT W IR P A © |

e o & smud gRT Uaa e el & das a1 wfd & J= 997 € | dad Sl a5l &1
FARITHRT BN T 37T T Tl &, G T &, SFId g B Fhd & a1 o R R4 IR Fad ¢ |

ST9 faemeft arf HR 2 B, S AT Fell H ARl 3R I8ADhaHl BN NI AR Tdaied EY dUR B A | MY IS
ReTS B & oIy Per e BT ITIRT B Fahd & (o b [emell &1 ifde qes @1 Ioxd o, el § Swdr
Bl BT W RBIS B Fhd © | 3T G4 Beq Pl JfIhar 1 & foy a1 Fegel &1 ferar At IR &1 aRka iRk
HreATed &)= & foIy 39 sraclide 3R S BT SYANT B Fhd & |

Bredd ol

Bledd a8 SHHNI & ol Ue faenefl @ el Hiord Jieg a1 yeamidig gRemd & T § SHd gRT fbU U B & IR §
&) ST ? | T Biedd & faenfiat oy faar e @

o T A T IR ¥ TAHDBN |
o  HAP [ PIs BRI AT BRI b=l T TR e b 1= |
o WNiEYN & S°¢ Fwre # f&d JdR GuR a1 S Fdhdl 87

ST 3T U faenedf o Bredsd Id & O S99 S I8 o+ ¥ geg Ao anfeu fo—

IRad H 7 RIT PR Ahd 2°

g il FT AE IR Fhd 2?

IHT BRI ART B JoAT H DT &7
7 fd PR IR IR FHd 87

TE IS @ FEdqul B 6 gard) wisds fenfoh @ A orel 21 39 39 BRr A Rrefor & qifrd & wRem A b

o

YD BISddh AT AT AT AT | YHTAT hledd—

o U O Tl FR SR faemefl & W W sfwa ol @

o W AR WA B B, I fenlRRi 3 garh ® 5 7% dAew @ ufthar #§ a1 Sa P IR FEf UR TR B ravadhdl
&7

o  BRIATE A Bl g, S (el B a8 wRe $ fow dEdl § R axA § 7 |ed 8l

o IUgh W H far i € Ry faemeft w9 |9

o WEl WY WR AT Il €| G Sear fear Sy, 1 el A 6 H a9 a8 SR arern o1l 9gd o) 9 faar S\, A
feneft &1 ea 99 I B IR 919 R T TAT BT AT AT SITHR SH B DI 8] B T S SH DR b o0 Har
TR

Bredd a8 Ak wd 4 faar S A feneft &1 srf gRaer # feraax faar Se a1 98 «1ffes wardt g 2 | FrferRaa
feem—fAc=l @1 ot @Ra gy fear S|

T R FHRISTH AT BT SYART B §Y

9 AN URNT B1 OIRH © AR 84 AIcdrfed fhar S &, 1AM R 89 S9d ghidel HIh] d8cRk Heqd N ©, oid

BARY JATATAT BT SR & AT T IR ST 2 | GoIdRYN AR ABRIHD TN PRI PHell AR T4 I8 & ARhA & o1y
IRTERIG BIel 2 | I1g ¥ o werar fafdre e =nfey iR faenfiay & aoia S+9d &m &1 aferd fhan Ser =iy, srer

T8 faenefl @ wifd 4 were 87 8nfl | wmarr gifee ufifhar 987 8, s9d goir Fefaiad # 9 BIS Uh Hel 98]
S
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Hepd T b HI—HT GIR BT ST PRAT

3y 3o faenfeial & |y S Garg oRd § S99 92 Wkge # #eg fAord) 21 afe 31y S99 dEd ¢ P Py SR Tord ©
IR TE HATE B FAG FR <d &, AT MY I2 e AR W T HRA H 788 Bl Bl [a¥R @ <d 2 | Ife 3y
frenfeial @1 B dhd ad € I I U AR FaTdl Yed o, 1 Y IT T8}l A Al § qae B © 91 S5 ofard
oM & ot @ik w3 Aies @ RSFER o & forg diednfed &xd € | S<TeRvl & folg, o1 fiefad ad &8 R 98k
A &b fU AT BR Fahd © A1 9% b oY gR giEHIoT A Aler / Bel § Hes BR ADd o

g 9aal & & g el &1 weR A58 A & oy dicfed w1 U 81| Y e fewfOrl & wrer 9w e
& AT T @ gU VT IR DA o

B a1 e dEax fenf @ Tordt GurAr ade a1 HEm orard o Sl & ol ST 81 |ahdl § dlft agf off
g faenfelat @1 oo SR H SR dTel Ued IR AR STad H Heg $x Ihd © | I SIRI I Gy Sits Adhd & AT Bls
IR T I T, 39 IR H T YH R Fhd © |

STq faemefl Sirs § B @R IR Bl 9 WA MU S BRI DI G W IT AR F HRATHR ITH GIR BRAT YATET I8l
g1 39 oy S UIcHIfed BR Wbd & | I8 ekl 30l Bl & & faemell ve wHa § ue € use W e divwd HRd 8¢

IR PN 99 ITH TATHEAT 1 & |
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AT 5: WhoudT AR BT Th IQTE0l

Ethawnoic
acid

£.4

Universal
indicator
WE éa k rr\‘\g.q. £4.
acid i affect

)

dow
congentration

Indicators

are = 3

SoRELTES

- carn be a

Soluble
i water

react with

cowtain

congentration

\Z to Jorm Hydroxide
. oo be Metal oxide fons
Metals in \L or
acid reactivity hydrogen low
series (above H) Metal high congentration
v | carbonate

cwnht;at-'an \L{
Weak
alkali

.8

Sodium Ammonia
hydroxide solution

o ke react with

Eufphurfc J/ :Eas o make
acid
Carbon
Hydrogen dioxide

HAEA 6: AH[ED BRI BT SUAN HRAT

AHfed BRI Vb GAdRed, |ihd, TSHfoll &1 AT & 1 faenfil @ ge /il Sifére ded &1 wiitq & fofg vs |rer
BIC el § BM B B Hcdlied Sl 2 | 3 BIC 99 WRAd Tafaftrll & araw 4 o1fde afea &R aifte gmd
SIfeRTH T FeTaT T F |

TE B & oA
el @1 g § SR HRaM A ITH e, Farg HIF PR, TR BT ARE-IEE R AR [0 o F o sl sifRer @1
T TIT TNIT | el # el SRt 9 g ik Riar aed € S e aaa ud afha SifeTH w1 e § |

AMfed H, faenfal o1 wEl # 987 oL AfdF Adeld YEaT 2| 3HH WK Seed ¥ A R $1 ) dM deAr
3R NI QT ATHSA € | ATYPT $ a1 Bl Ibx I BIFT BT fdb 3T YSH &P oY AHYed BRI Pl IUANT &l HR &
27 I8 Siis H o A1 el gRT W o1l #7 R Hed o A7 R 27 ST WRfed dri Yo ok Seeaqot
BT =112 |

TE B DI AT

B9 AR DA AU AMfEP BRI BT STIRT BT, I8 39 I R HR FRa1 & & 39 ure & i d 69 geR &1 A
BRI AT AT ©7 31U UTS o 3MRH, 3id AT AL H T B AMHS PR Fhd 8 | TR MID] TATE FHI & Bl FToxd
Bl | 3ae) Rl B FaRYT BRA F AN I dNG U SH BRI $ IR H W P 9rexd 21, Sl 37T AEd € b
amads femeff o1 o |

e e & U H AR oy ugel § A @ AT 99 €, @ U Wheldiydd ST dR Adhd 8
o AMfe® AR & T iR afara gRom
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Tfafafy & fog smdfed wwa, fad wisds ar ure &1 aRiw onfe wnfid ©

TPEl B DA fITa X (frd g, 9a g A fhaw faemefl, aqel & fog Amuds)

T B DA FARAT BN (AT b AWl DI IJeT—3TelT AT, Ui wwa, A, Reifen iR Raifér)

5 TBR B8 qedid HM R B {59 IR gdqa RS BT (AFed sfide W ARKTT oo B AT HH W
2B INC))

3T TR B TR B ¥ actdT Hr?

AYe—bR Bg Yrfadi—
M9 S B 3o el @1 QRT R & U Bedl 39 uR R BT o oa S a1 ARG 1 STUeT R 87

AEfRd—aTd # U, Th—gaR &1 AT, S ARl &1 FHsHT IR FEANTgUl &7 F HTH HRAT| 9 T BRI Bl
I I B 5 oMy S, O UeT %2 € 99 vy & IR # 9 gp A | Sqrervil & o fagait @ feraq enfie @)

Thd &

TRIRIBROL: TR H BRI B Ty el dem & A9 gea & oy IRGRIAR IR B € | WE PR 99 <3 7 AfeD
7T BT § I U TR DI ST TEai W Sl favaayg € R te § vy @ #E IR g & 999 b
TR B G & o AR 8 | IS T B GG & o FiRT vd I &1 B S A1 Ue FRaR | TS 3R
PR A Ul AUGUS] BT dle WR ford, oy faemefl ofoeT URfIRor &1 I g9 & [T AUGs &1 SUANT HR AD el
TH—ER & B BT qAIhT B b | AuEe § aq fag e 81 wad 2

O I, URfCIDRUT T oAT?

o &I, YIfIHRY 3D AR WRfAG TP

o I, HY WIIHRY I Fo ArEr?

o I, YRGNIBRYT T eI e W faer fdar?

AT BT Bt [qermeli, AHg # SR R THRR BT 8 B & | 394 [ P Bl AN BT HRA1, O b A Pl g
BT, 3OS A fRA B AT BfAar @1 fAveivor w1, A1 sfagry § e &1 vy BRAr A 8 e © |

DI AP AT SATE TR SISt B FeM, A &1 ofF, i F1 T, JquRoT We a3+ & oy dfed, fad
AT R FAER ROE I AT ST GR IRGT B & ol 9IRS TR TR Fdhd & A7 RO 61 AqRAT HR Fhd ¢ |
Bl ¢ fawg @1 Joand H Wl 31 [GaRAYS A1 ARl &1 WMt Wiem & oy ufg e a7 WR 319 3<g! TRE o4 urddr
% g & IR § ugdl A RN AT 27 S YD) YIS B AHS WR AF o A H FEIG B |

frfaa ot Wi or 5 Suge Fad SR W STem—etaT 3y a1 WR & el & forg va | &M v &1 At
AT B | S = Y@ arel faenefl arer eye & A BT o SoT dahd &, Ol [ D S aTel Tl werm @ aen
e H AT Yu H WS qegd X, AR I AUl H AR |

=4t fqemefl f&l g8 W f3aR #xd § 3R ey Mt €1 394 @] 3R A oISl 9gd dARI R B ST’ sHad
IE gHREd 81 9& & el & o9 ffts e ® far o & forg wafd S gt ar ae—faare &1 smires
e AR faenfial & fog agd €1 BraeHs 8 Hebdl € |

ARl BT FARIT BRAT

TR AT S & T SUYH 81 Whd 8, M TT A FBefl & MMPHR, Nfads IR, BeifeR, Fef &1 T wWR T 7R
B AW R R S| ARG ©Y H FE H IS Pl IR o, [ I ard a7+ iR g & uRemd & fog |+
BT RN PR BT ST6vd BT |

Ig 9T WX & 59 geR IR i oy il &1 dgi #§ i 7 Se1eR0T & oy, oy |gel o arsd, ferasdy a1
THAA AT R S R R IR SR | STeT—aTerT TRId! BT AT B IR FHIET BN b IS Pl F o @
D] TRE P PRI 27

AT I8 6 g & Al B AT 7 YFHAPIE AP (ISR & fory, RPrs o arell, Jawhl, TEH—HIUR AT SR
U B aTe), 3R T 3MY DY W Hal?
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TE B BT U

MY g BRI Bl A IRE A I &l & forg =t oiR o FeiRd ax |@ad € | 99 o i wu & arfes
ST BT AR B 8, A1 [Fenfl @1 uar 29 6 amu a1 I $Rd 27 IR ST IT AT o Fahdl B | URMAEH =R
H g8 3T BR1 fF R P & A1 WE BRI Bd GYE W, T B A1 BRI BT B BTs Bl f[Afed IR o | maadT
Al BRAl AMRY [P 37e6T AFfed BRI FdeR Y F9d 81 Fobdl o FFEl & T IR S A1y, 572 iR foba
amfe |
AHfed B & IR § W JiRge frder <A1 qeaqel €, e wed & oy <idars w9 forRd ST AT © | 31Tued!
frraq BRI BT BTT—
o U AT P AFAR 7 AHEl # S A1 B, ql U el @1 MR B, ®an § Sre fafed kA, S8l 9 M
BT A7 fHE GeileR A1 T O o O & aR fAEer <A
o TP IR H FHTH WK W IR € W 8IS 3% a1 7 gR1 =7 3ifdhd o | 396 Ugal & 31y goand a, fenfSat a1
TS B B AN T BN |
U8 & IRM, T8 <@ AR Sifee & forg IRl IR g 2 & 99 59 uaR &M ax @ 22 9fe 9 & 9 wed @ € a1
B H 3Ch Y® ©, I SIel AP 8 HAE < |
B F&Hdl § T & AR 39 Gl # gRad &1 a1 | 59 MY ArfRd S & ufr srvavd e N a1l A | QA
qh-Ih 7, T2 SITSTHART ST FHhdl & — FS! Hell BT Ja=u- HRd a87d I a9y w0 | STIRT © |
o foRIvE WIS UAF WE B AT BRI WU, S b ATl Iad PR b Tp A W WA AT B A P [FRER DI
RHRIT AT IUYH F99 & d18, TRl B AR H AP IAd ¢ T8 4 W1 Jof el 4 U faeme wnfid @ |
R I U S AU Rrad w1 3Rl & 19 B HHIR THEd BT A 81, O I8 Ao o {6 {59 TR &
dfer wIH &1t fosar Sie a1 Aesd dar e S|
o iR It R # A A9 B TR FRAT I AHRAT B BRAT MASA 81, A1 O FAI 918, TP T8 Bl T 998 H
IR oW & o w21 7 TR & forg Rt a1 FEe @ A wR wad © SR R w9 o wE o arw R
PR G © | 39 UPR, TE Uh A 9 AR Fad B |
HT & I H, AR IR W & T A 1@ iR e, {5 Tt @ <@ 7, 9% dd B | Y TS I B
BIedd B G Ahd ©, AT hael U AT Al W8 4 I8, e s muss faaR § or<d! sauromt ¢ | faenfial o Rafér
B! e W IR IE UBAMd Y TR TRl ¥ B W BISdd B I B & forw 9% Wiedfed aX fF aar sl ave
Hud far Tar? a7 feereRg or? de S¥ ok fAaRyd &9 fhar &1 waar 27

T, T U el H T BRI FRAT AR 2 | HY IR AMUS oIy IqDI HRAT GRE 8 AHhaT &, Fifd 7o fJemefi-

o JfHY AFTH & UfT JHE B & AR & T8l o
e T B I E
o TR URWRE SIS IT ATIT B HH & RO 9N T8I ofd |

TIE BRI & YEUT B gHTaRIen a9 & oy, 39 91 W faaR e ge 6 5 e q@ Rieror & gRomEl @ gfid g8 '
AR faenfial 7 fha= o avg ufafdar @ 2 (@ 9 daa! o ugar 2?), Sudw o figell R e <A1 Agayef 2

TE PR, AR, GG A1 el o GaHl H AT 377 Pl FHARIGIE AT A1Ed 7, Al WaErgad [daR BN IR TS
1Y |

oMY I8 G <d 2 6 &R 999 O S el @) Suafy ® SRS 99| T8l STed 8, SHfely 3MId! & U8
SAD] SKIHTA B & [Ty qreg 1 BT AMBY | A AJYRD qbiIdb b WU H Tg BRI BT W dRA R IR IR Fohdl
2, SareR0l & forg fawy uRadd & @9 ofdRTa & wu H a1 Fe H {5 == 31 o/ d Yo 1 & oy W Foard &
wU H AT YA IR TR &1 URerd BRI SR el H TR 81 B & WU ¥ AT A9l o7 Ther w1 & forg
ff sHET SUANT fHar S Fadr 2 |
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eﬁ%ﬁ?ﬁ T

An introductory lecture on YouTube: https://www.youtube.com/watch?v=HW60z0e0Z0I (accessed 20 May
2014)

e Revision notes and exam questions: http://www.excellup.com/classten/scienceten/acidbasesalt.aspx
(accessed 20 May 2014)

e An activity sheet on making indicators: http://www.raftbayarea.org/ideas/Acid%200r%20Base.pdf (accessed
20 May 2014)

e A quiz on acids, bases and salts: http://www.docbrown.info/page03/AcidsBasesSalts/AcidBaseQmcF.htm
(accessed 20 May 2014)
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-

g wedl o AR & SrelmaT iR 99 a o st fuiRa 7 far w8, @' arsh fhufea o
Ufee—2RIRUaTS® dlgdd & 3fdia Sude axTs s = (hitp://creativecommons.org/licenses/by-sa/3.0/) | ==
A= BT Ts ) TIfThT 86 @ & 9T 59 Hloide & fold dgdd & 3idid & ST &1 s 8, doT e fhufed
P 0T I Pl aal el 2| 3907 3f 2 fb a8 gl baof TESS-India doiae & 1 oevre fHy suan #
S ST 9Hhdl 2 3R 39 a1 & fbdl OER wwaxoi # 718f | 399 TESS-India, OU sik UKAID &t &1 SuanT +f
e 2 |

9 $HIg H AHUT BT YT IR DR DI A D [l 7 Il BT PIsiaredl 3R

AR 1 (SUR): BIRIGT R AFfes — sl BRI srar, siweh) sradt aigeT, sivd) RS aret *fR il reraT
=g (http://www.freewebs.com/indiaenglishforum/lamartiniere.htm).

(Resource 1 (top): cell mind map - Mrs Shreen Abbas, Mrs Alka Chopra, Mrs Nilanjana Lal and Mrs Alka
Masish (http://www.freewebs.com/indiaenglishforum/lamartiniere.htm))

e 1 () Pfreret w1 wRie foer \faa http://311-sandratan.wikispaces.com/1_Cells), forufea aa=1 &
e Sucter drrar w3 (http://creativecommons.org/licenses/by-sa/3.0/).

(Resource 1 (bottom): cells summary mind map (http://311-sandratan.wikispaces.com/1_Cells) made
available under Creative Commons (http://creativecommons.org/licenses/by-sa/3.0/))

PHIYRTgS & WIHAT A HAUh B BT 8% YA fhar a1 2 | afe fxlt &1 oo o srewr &) foar ar 8, a1 ugel
IER AT &) UBIh] Bl ATdITH FavATT B H 8Y 81T |

qfea ([@ifsar Reew Afd): MRA WX & 39 s RieTd], JRmearad], eaai iR e & ufa smiR yde fHar
Sirar @ foei Saree # 3 sfuw gfafidt & wrr & frar 2
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