Notes by Hemant Sir

AGIREE

fare (arfesr amoT) — FHAAT (FTET) (Chemia) =Chemicals/element (TATIH/Ae)

#Father of chemistry & modern chemistry — “Antoine Lavoisier” (T=IHT WA T9T) (SHi)
a) Book — “The element of chemistry” (Tcai & aTL H)

(<) — almost 105 element
b) ‘H ETESISTT qcd &l ATHHTIT
o (O,)3TeHISI T &Il fiweer 7 1
o (N)ATZIST FY GIST TEThHE o F|

* PT — Periodic table (3Ta ATXUM) FT TgAT Tcd ‘H’ FTESIST ¢l TATIH Freg o (H) HF drsr
ST Fafeeer 7 Y, TR ST ATHRCT TR Ao ¥

“Branch of Chemistry”

1. Physical Chemistry
2. Organic Chemistry
3. Inorganic Chemistry

Note :- &I :-

LfeAT & GIST — IS o Al
TAFEA T G — . . A19E 7 il

v
v
v I T @I — Mo+ or TETHhIE o
v

ST TGS — S A9 o |

A, &1L, 197 (Acid, Base, Salt)
Acid (37%) — Sour (@g)

i FGl— ofFean oTFT
TR 1 A e e

ST 7 TR — h* (hydrogen) I MaeaT g
3aT. (i) HCl + aq (T<1) + H'CI
* {199 97 - Blue — Acidic — Red

Base (&T<) — Bitter (F9)
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i. I — FETHIT T

ST ® f33T — OH™ (Hydroxyion) 3= fAaretar 81
3T. (i) NaOH (FTf*ee HTeT)
NaOH + aq (ST<T) + Na* + OH~

(i) KOH + aq (STT) + K™ + OH™
* {7299 997 - Red — Base —> Blue
# ToTeH® I U 9T ATShT & o+ 2d g

T ST —> AT + Faqe —> TESA A Hael

# ATehe OTEl 3T TIIAT T T@THT TF Indicator (Dye) TITAT S(TAT Bl

# @TZehT — Air Pollution Indicator Plant (IT YWl &= |TET) SO, = 0%
# Fits medicine (FfT &Y Ta&m) - =R 91 o 59 & FATAY STt 2

T i~ ATZHA T FET T T I G, T W (100-150) HeX H I F arg vquor A
Bl |

afE agl arg UguUT BN o IE g AL B

H 31$ (Indicator Dye) :-

Acid - Base
1) Methyl Orange (Light Orange) - * Red - Yellow
2) Phenopthaline (colourless) - * No Change — Pink
3) Turmeric (yellow) - * No Change — Red

* PH — Scale :- @IS ‘A=’ & 1909 §. & &fr|

PH — power of Hydrogen ION, Potential of H" ion

pH SCALE

AL NEUTERAIL WEAM BASE STRONG BLASE

A

STRONG ACID
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Neutral (‘ﬁv&ﬁ'rr)—gljs\r Stel, 3 d STel, IITHIT el

9[E ST T &1 FATAF gram g

# Used in Battery — Lead Stored Battery

# STFCT T PH HTH e 9% T Y& g1 AT g

(H" ion T ATv&dT STTaT)

# &R &1 PH AT 9 T ¥ W &l JATd 2|

(OH™ ion T HTw=dT SATET)

# Strong Acid — Concentrated HCl — PH value (0) — Hydrocloric Acid
H,SO4— PH value (1) — Sulphuric Acid (king of Acid)

HNO3z — PH value (1.5) — Nitric Acid

# Strong Base :- NaOH — 14, KOH — 12.5, Mg(OH), — 10.5

PH — Value
Blood (&f2¥) 7.4-17.5
Tongue / Saliva (Gﬁﬁ/?ﬂ'{) 6.8
Distilled water (S[& ST) 7.0 (TR 1 FHATA)
Milk (Z#) 6.5
Sea water (FHaT 5T 8
Liver (Thd) 8
Acid Rain (3% HT) Less than 5.6m (Rain water PH 5.6)
ENO 10.5
Mouth/Teeth 5.5
Tooth Paste 8-9
Vinegar (FrTaT) 3
Urine (93) 6
Wine (9179) 34-41
Tomato (ZHTEY) 3.2-4.2
Lemon (i9) 2.4-33
T -

(1) HCI :- *Muraitic Acid (Ve o1%)
— Bathroom Cleaner

— Used in making Aqua Regia Solution (3T%T 15T T ff) — To Dissolve noble metal —

Example :- Au, Ag, Pt
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(HCl + HNO3 =3 : 1)
—  Royal water (STT&T 9T+T)
# Noble Metals (3731 &ITq) — STT TohefT & ThAT 7 X
# T AT ATHTAT (T2)/3ST | AT 14T 2
# HCl — TATT (By Birth)

* HCI :- To kill micro organism.
— Cause acidity (37FTdT)
— Activated Enzyme.
(2) H,S04 — A=FIa T ; oil of Vitriol (ST T A1) — FIST TT LT FLA & o)
—  King of Acid (3T¥T T TT=IT)
—  King of Chemicals (THTIAT &7 TTS1T)
— Highly Reactive
— Battery acid — Lead storage battery ((19T H=Ta% 9231)
Distilled water (68%) + H,S04(32%)

—  TH AT T TN APAMAD I (Fire Extinguisher) H FHAT ST &l
_ WWWW— CO; (heavy layer)
_ 3T TR ATeAT 96 — 0,

U

3@ g & MU AT 3| SO, Bl Bl

(3) HNO3 ATSfEh 31T - 31 TS Il A 3UINT IRAT ST &l

Acid Rain (SO, + NO,)
H, N, O — E¥®IcHh dcd
HNO; — E¥Piesd Uery daa & UINT ERAT ST &1

e TNTEATA H :- [Tri Nitro Toluene]
Formula :- C3HsN3Og or CeHz(NOZ)gCH3
TNT & @IS :- Joseph Wilbrant & &

RDX @1 & :- RDX &I @It “Henning” & |
[Research department & Explosive]
Formula :- C3HgNgOg
Chemical Name — “Cyclo Tri Nitro methyl tri Nitro Amine”

(4) C3H¢O3 (Lactic Acid) :-
Note :- g4 &1 #arard — Milk Sugar/Carbohydrate — efereTd T



godi F GIW FIET — Rennin Enzyme UTT 1T &1
* Lactic Acid :- G&T 3 OTT ST &l
o A TT AR I H|

o fFed 337 T AGURRT H Uh BT &l
o T H TN I ¥ ofdcd 3Fd I4dT B
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o gy ¥fAa TeosH &1 sufRATY F urad &1 HHA B HER M AHE WA aerer 2

(5) Oxalic Acid (TR 37FeT) :- C,H,0,

o I THIR & i F U ST

o Ul F off grm e )

o ST H T T Al

o U -THAN & @I W 4|

o UAY & [ITATAD AT - Calcium oxalate (Ca-CsHgOg)
e Blood Bank 3 Blood @' Preserve &l 3|

e Chemical (Sodium Oxalate) — Blood @ STHa gl &dTl &l

T T[ET e, MR, Bohsl, T H BTl §

Excess Calcium + Oxalic acid = Stone (Calcium Oxalate) T2RY
e — ST — T3, ad, A, A 3 R A B
(6) FrEifeid 31Fd - H,CO;

Used in Soft drink, 9&sTef & CO, + H,0 = H,CO;

mcd —N,

(7) Tartaric Acid (C4HgOg) :- 33Tell H URIT SITT &1

(8) wHifeer 31FeT (Acetic Acid) :- CH;COOH

o WcH WHA P FIETT WA & BT

o T X F UM ST &)

e 3HH ULUG. A - 3.0 &

o [EXHT & 95 Ufderd Ul dur 5 gfderd Tiifcd 3Fe aidr 2l

(9) mafed 31Fd (CeHgO,) - HaRT, =Aie, 3fieeT, 3{TX & urm AT 2
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Note :- g & ¥ & Wau=-Riboflavin pigment & HROT T ¥l
Hmrp 31FT Har BT &
Citric Acid :- 2 to 2.5 (PH) - @OT &aT &1

e & IaTY F NaHCO; TR WST/ WIAT FYST BT TR AT &1 ST HSdUT Pl HH Pl &
MU e 31 BT SUANT BT &

* PO Uipfdeh 3Fe Td edh FHI -

o 3Idcl - TERIHG 3HFd

o K - TafeaAR Fd

o Y - AM® 3Fd

o ¢ [are Ml - AEHEG JFd

o Ol dIET - BT 3Fa /HIASH 35l

o  HFG - PNH IHFel

o 3TH - AMEF IFd (TH Uhad W) + D HFd (3T FHedl i W)
o T - AT IHFA

o TN - A 37

HIHT A &R Bl & - FAEA &R

AlE - Sege, TITS, 3eId - ‘S’ ol @l Y (Fehlfdidh 3Fd b HROT)

* Costly — Al(OH); — Antacid

** KOH — a8 dTell G (Soft Soap)
PH=12-125
* Base (&TX) :-
(1) Magnesium Hydroxide [Mg(OH),] :-

e PH=105
e Milk of Magnesia
e ENO/DIZEN Medicine & T Siram &

e Antacid @fa3tea)
e ENOH Al(OH);— Antacid (fa315eT)
o I VA & PRUT 38 ENO H A&l Tl SATAT 2



Are:- Acid + Base — Salt + H,0
Ex:- Acidity & HCl Acid 9e7aT &1 (3¢TAe &)

ENO & Mg(OH), &lar €l
HCl + ENO — Salt + H,0
(2) ZnO (Zinc Oxide) :-

e Also known as Zinc Oxide. (Zincite ....... , Ore)
e “Flower of Zinc” (Sieh @1 Fel)

e Artificial teeth (el &d Iar )
e Anti-tanning Agent (YU & @<l dTell shidA &)

(3) CaO (Calcium Oxide) :- Also called Lime(<T) /Quick Lime (=T &1 TAT)
Used :- “Cement making”

(4) Ca(OH), (Calcium Hydroxide):- Slaked lime (31T T3 1)

Eatable As a :- d&aTdy &, el # 31fe|

Used :- Used in White wash, %I & 3|

Cement :- GIYAH Joseph Aspedin (1828) —3=ald “Portland Cement” I

Composition of Cement :-

(a) CaO-60-70%

(b) Silica (SiO,) — 15-20%
(c) Alumina —5-8%

(d) MgO —-2-5%

(e) Fe,03—2-5%

Note :- Table Sugar — ghlsT
(5) NaOH (Sodium Hydroxide) :- ®1f&ce IaT

e PHValue-14/ T8 Uda &R
* Hard Soap —%dR A /HUS U dTell

e Melting Point —318°
e Fat — R-COOH + NaOH — Saponi fication — Hard Soap + Glycerol
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e R-COOH — Long Carbon Chain — Higher fatty Acid (3T a&IT 31Fd)

1" — Soft Soap :- TA NaOH &I FT9TE KOH TR ST 21

R-COOH + KOH — Saponi fication — Soft Soap + Glycerol

KOH - PH Value —12.5

11" - Detergent

R-COOH + SOzH

R-COOH — &l &l Sl S[@ell

SO;H - oIl 37FT - (Detergent) 3UATSIh

(6) AEIH ATSHEAC ATHIT FSTAA HT AIST/ AEHIT T3S ( NaHCOs)
Use:- @ieg Terdl &l Herrad #|

—  Ueeimds Ufd3Fe Pl HIa|

— 3T g A

- Ue qnT g3 #A|

o UG ST (Na,CO;) (MEIH FEiec)

Use:- FoR STl I HoRdT &l & [HT]
oIduT (dHAD) :-

HF + &R — oIdUT + TUrer
(TSR AT H)

3EIeX0T - HCl + NaOH — NaCl + H,0
* Sodium Chloride — Cooking (table Salt)

(1) mFeLr (Potash Alum) — K,S0,4.Al5(S04)5.24H20
Taafa® AT — Hydrated Potassium Aluminium Sulphate.
(FERR & dgd dF Adhad & [T) Used to stop Bleeding/Blood Clotting.

THEIPIT — FERR —> WET (+TTST) (TAH SeTch ATl DY A BT ol &)
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° TR
o T TFUIHhAT

(2) TN T3 / ST o1 (CaOCl,) :-

Chemical Name :- Calcium oxy chloride or Calcium Hypo chloride

e Hypo Solution
e Germicide

e Face Bleach

e Cotton Bleach
e Cosmetic

Note :- CaOCl,

Notes by Hemant Sir

30 TNHIYS & U Bl G P & [T YANT FRAT STl &, A6 360 Fied g AAeveram 2

(3) ITHa (CaS0,4.2H,0)

e Chemical Name :- Hydrated Calcium Sulphate

e Cement Making (with Ca0)

e POP (Plaster of Parish) = CaS0,4.1/2H,0 —Semi Hydrated Calcium Sulphate

o TESA P S A HIH

e Plaster

e False ceiling, painting, designs, art, statue etc.

(4) Potassium permanganate (KMnQ,)

e Red Medicine (fer@la)

e  Water purification
e Anti tanning chemical

(5) Potassim Nitrate (KNO;):- QIRT #7 &gl ST £
Used in — Explosive, Gun Powder
Note :-

o i /&tem WAT — CuSO,.XH,0
e White Vitrail (2dd &HHRT) — ZnS0O,.XH,0
o I HAF - FeS0,.XH,0

(1) Table Salt/rock Salt/common salt - NaCl
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(2) Epsum Salt (F4T F3®) — MgS04.7H20
(3) Mohar Salt (FIE oa0T) — Fe(S04),.(NH,),.6H,0 (T 3TATAITH Hehe)

(4) Glouber’s Salt (FeleR dH® ) — Pain Killer — Na,5S0,.10H,0 (BIEBEIH Jothe)

* OYAT -
Key
Particles :- e electron
@ proton
Electron (-) @ neutron
Proton (+)

Neutron (Neutral) - @Tell (P1S 3TTALA )
(i) Atomic Number (GR&TI] HEET) :- [Z] = No. of Protons
"
Here :- 12 is Atomic Mass (eI T&AT), denoted by A
6 is Atomic Number (qR&T0] hafieh), denoted by Z
(i) Atomic Mass (GeIaa EE3T) [A] :- Number of proton + Neutron
(iii) Isotopes (THEATIAR) :- Same Atomic Number but Different Atomic Mass.
Ex:- EI83IaTd & 3 HAEUA® £l
(a) (H' —TifeTar
(b) \H? —3geRIH

N

* SIRTH - (D,0) - Y ST
@lel - H.C. Urey

B.P.=101°C

M.P. =3.8°C

Used in Nuclear Reactor (ATBIRII 3TBIERAT) as a moderator (FEHh)

(c) H - dfean
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(iv) Isobars (@HATRS®) :- Same Atomic Mass but Atomic Number Different .

. 40 40 40
Ex:- 18Ar ) 19K ) zoca

Metal & Non-Metal (41q 3R 314rq)
Element (118) —

1. Metal (41q) — left side in Periodic Table
2. Non-Metal (3791q) — Right side in Periodic Table
3. Metalloid (379¢1) — Middle in Periodic Table

Metal (41q) :~ (Physical properties of metal/ 4rq3il & i qo7):-
(1) Metals are electropositive in Nature. Ex:- Au®, Ag®, Na*, Cu"

Can donate electron — Cation

Ex:- Na + e — Cation (+ve)

e Position in Periodic table — Left Hand Side
e Historic Metals (fdeTiHe 41qu) — Cu, Fe, Sn, Au, Ag

e Now total metals in Periodic table are 90.

(2) Metals are found on Solid State but Mercury and Gallium are found in Liquid state at Room
temperature.

(3) Metals are Malleable GTETda¥=lTdr) (By which a metal can be covert in thin sheet)

Most malleable metal is — Gold (Au)
Au>Ag>Al>Cu

= Metals are Ductile (By which metal can be covert in wire)
I ST T U1 At e B

deIdT & HAFER - Au > Ag > Cu > Al

1 Mg Gold =200 m wire

= Metals are good conductor of electricity.

Best Conductor of heat & electricity is Silver (Ag)
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Lead (Pb) is only metal in periodic table that is bad conductor of electricity.

= Metals are Sonorous (UTI3{T & 3TaTeT) - €U ST il SeUeet glal &

o AP BT &
o  YUIU AHATD: HOR Bl & W ANBIH, TICRRAH Gl AU g eI Bl 81 3%

AT & IIf { PIeT ST Fehdl &
HellIHA — Na>K

e K NagE & gad Erareliel O UICRRIHA &1 3¢ DAY & de & @I SAreT &
BRIl — K> Na

dAle - P, gt%he BEHRY HI Ul J W@d &l

fagga sea I T :- Argon (85%) + Nitrogen (15%)

o U3l & ITrAIp g 3T B & Weg T SIEl 3Td el g Sarees (w) T gidr 2l

e W = Melting Point = 3422°C

o [HCIA Tod HI IhellHee IS (W) BT Il Bl &1 dod B Tl ar e qur EEr &1 aelr
gl &

o U3 & IorAid =g AR FIUAD fdeg ST 3T Bl ¥ Weq AEgd iR AfSge =t &
et =g 3R Fav=ip fdeg =l A Bld 2l

+ Chemical Properties of Metals (431l & @S 0T) -
(1) Electropositive (Cation)

(2) With 0, :-

Metal + O, — Metal Oxide

Ex:- 4Na + O, — 2Na,0 + Basic (Red Litmus — Blue Litmus)
2Cu + 0, > 2Cu0

Exception = Al,O;, ZnO — Acidic + Basic — Amphoteric Oxide
Amphoteric Molecule =

SHIYAT 3] BT 3EIOT — Amino Acid — R

|
HN—C—COOH
H
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(3) With Water:-

Metal + H,0 — Metal + H, gas
Hydroxide

Na + H,0 — NaOH + H, gas (POP Sound)
hITECH ST

o WU & FIY AT A dlell UTq Al, Fe, Zn E
o UEH & WY A IJBIBRAT A dlell UTIC Au, Ag, Cu 3TiE &

(4) With dilute Acid (3R 31l T ATET) T ABIERAT :- Metal + Acid —
Ex:- Na + HCl — NaCl + H, gas
[HNO;give H, gas with mg, mn]

e Activity Series of Metals in decreasing order (UTc3it &1 EhaTMeraT Ted e H) :-

K>Na>Ca>Mg>Al>Zn>Fe>Pb>Cu>Ag>Au
K and Na — Highly Reactive metals
Ag and Au — Less Reactive metals
K— K"
Na — Na*
(a) Silver (Ag) :- StAT 3R eI HT HIY e gelloleh 2l

o TR & ITTH —
(1) Horn Silver — AgCl
(2) Ruby Silver

Note:- German Silver T Alloy BT &
German silver — Ni (60%) + Cu (20%) + Zn (20%)

I e H 0% el BiaT &1
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e Compound of Silver (IHeaR & IJIFIH) :-3TP did JEH BT
(1) Agl (Silver lodide) (pf3ar asT #)
(2) AgBr (Silver Bromide) (®ler aImhr )
(3) AgNOs (Silver Nitrate) — Thumb Ink, Voter’s Ink, 370e TN # etc.
(b) Gold (Au) :- gold is the highest Ductile (=) & highest Malleable (3TaTdayfxr) metal.

— Gold is a non-Reactive metal.
— Gold is a known as Noble metal (3cpt< 91q).
— Gold is very soft metal to make gold hard Cu, Al, Ag ore added.

S & 3RTD —

(1) Calverite
(2) Silvenite

Au :- No Alloy
Note :- Rolled gold/Artificial gold
Cu + Al (95% + 5%)
e Karatis the term used to measure the purity of gold:-
24 ‘K’ gold :- 99.9% gold
22 ‘K’ gold :- 92% gold + 8% Cu/Al/Silver(Ag)
18 ‘K’ gold :- 75% gold + 25% Cu/Al/Ag
(c) Iron (Fe) (ST&T):-

e ‘Fe’ 2™ abundant metal in earth crust.

Al - U F FIH MG TN ST dlell U] Teganiaas
HIES - FHCIST

Hraerse - HIH STET Fe fAeren ST

AATET

EENETS
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IR UTEST - H@l bl HAT el ST Bl

o 3UTPH P UBKR - 3TEH did UBR &I dr &l
(1) TedT gl - ZTA 4% BT Bl & S FF T 3RG PO dodl diel A U7 ST &
I ollg ol Y &7 H el 2l
(2) GoraT AT - FHH 2-2.5% B ldl &1 Ig I & Tl I & B 3ar &
(3) medr el - SHA 0.12% - 0.14% Pl BT & St 06 a8 Ha g
T olle BT T8 YA T7 2
o It & eI g 1538°CE|
(d) Boron (B) :- Boron is a Semi-metal/Metalloid.
Ore :- (1) Borax — &l &gl STl &
Na,B,0,10H,0
Tg TATH (b)) Iy & PreT 37T &

(2) 3irafaiRes 317 (H3BO;) - $HET P IUAR & A UYAWT ERAT ST & T1Y & todidftes e aa=a
#F o opar STar

(e) Mg (HTNRrIa) :- Ig FAAa Hir 7T oM & Fr-gry it & off arar Jrar &)
3TTH - (1) SAEABC

(2) #zaarse

3 Il TTH BT SUANT EaATS SAeTSl T ardl Iy 3 ERaT STIam &

(f) Zinc (zn) :- (i) Saliva (TR)

(ii) Tears (3119

(iii) Sweat (THYET)

(iv) Insulin Hormone

s @y & S urar Srar €
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ITTH - e
S =olg (Zns)

et

(g) Copper (Cu) (dTaT) :- =T EaRT YT &Y T JAH Ul

o ZAfFgd aRT g F g

o Oidd 3R wiEr g & g

o Wad =Cu+Zn (70% + 30%) BT &
e &HMNT =Cu+Sn (90% + 10%) BT &

ITTH - FYWIEC
PR TAH
Hopse Aararse

(h) L’Fﬂgﬂﬁ'&ﬂ (Al):- It is the most abundant metal in earth crust.

Used in making electric wire.
Used in making Kitchen Utensils.
Ore :- Bauxite

Corundum

Crayolite

Felspar

(i) FXDLA (Hg) (URT) :- used in :-

JATHE H
o TTHIAAAA F
I 37TEAT H URAT ST B

CRCRIET # — Mercury Vapor + Neon gas

Ore :- Only One Ore

Hgs — DFaaR
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Mercury sulphide/ vermillion (DH'?!,\T) PEl AT 2

(j) Lead (H1ET) (Pb) :- Bad conductor of electricity.

Used :- e & (@R)/ 3=acX dedt 3nfg |

37IED - Galena (Pbs) (Lead Sulphide)

(k) Calcium (Ca) :- forrar FeTd & R #F &=, aid, ATg, G 3 F grr e
IHIER - AT T (Lime Stone) (CaCOs)

fScwa (Cas0,42H,0)

FedTge

(1) Sodium (Na) :- BAR SRR & :- GHET, Jehel, T H TR ST 2

&AM :- Neuron & Movement & [FT, HIBIHA GATT A Fad SI1&T U1 AT 2
IIED - Geran (Borax) — Na,B,0,.10H,0

Chile saltpeter (Trell 2IRT) (NaNO;) (HIEBEIH ATS¢c)

(m) Potassium (k) :-

Ore :- Nitre Saltpeter (KNO5) (QICIRIIH ATScc)

38 Saltpeter 8 &gl AT &

Use :- in Gun Powder.

(n) Uranium (U) :- [Atomic Number 92]

Ig Radio Active element &1aT &1

Ore :- Pinch Blend (U;0s)

(o) Thorium (Th) :-

Ore :- Monazite (STGgilsT, FRWUS) H HRA & FGH SATET (Th) Radio Active element URIT STl &

FEAYOT 2T :- Earth Crust 3 (Al) TogAfaiasr qa@ U=y AT F JAT IR gl U= AT F arn
STl &1
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e TUR H ARG AT & U FA aTell dcd g8sleld (a3 Fafesyr a @) §
e UITRUT (ATdTeroT &) a8 SIET UIAT ST arell ded dSersled gl

o TR R H FIQ SIET UIAT S dTell ded st (0,) &1
0,>C>H>N
o TIARN R F ARG AT F U A arell Wil Uerd hiferraad g1

o Ul &Y HUUE F HAW SAET HIUTT DRI it
o T Y HUUS & FARID AT H U Sl dlell ded Astatine (At) €, T8 Feltoled dcd &
o AW AN da A
o TIW W uiq 3ifEHETH ¥
o TIH HOR Uiq TolfeaH g
o gl & qUIE F TRAN] ARRHA
e CO-60 (PEreC —60) Pl HE 3UTR & BT SEAAT ERIT ST 2
o SIAIATSE &1 YANT ST P HORCT Bl g DA b WU FHAT ST &
o Tldelc H U I arel UGy —> Pb (SI1ET), Ni ()
o U T F URRRH AT GAWT BT B
o W T & dg Wi H fG@E & -
T — NEIA & HROT

AT — TEIRRIA & HROT
el — HEIA & HROT
o I # AHG BREHRE URIT Al &
o JIoR A TAT H DHclIDhic Pl G EHAT ST &l
o T TIS3ISId &l YT IUhe 3UT & & A ERAT SATT 2
o O HAEA F T FHell ol &l
o I H O,+ P, (Fhe BIEHRH) = U1y
o ZHd AIEIA — i Nuaey & 3 & ® H GANT EHAT ST
e Implant/Rod/Artificial Bone — (Ti) Tsefaaad & aell gt &1

g
AU :- UGV [HeZd RUMHS @l & SHET HUTIU megd H el el &
AR 3UdTE - YBISE, Tkl — A Sl EHegd @ Fareld 2
FUIGU ot rerensit # arl STl ¥

- B —PET /ERT / A
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TR - AT had Th &

- W—TCCEVC'W/Oz/Nz/COZ/Soz

Non-Metals are generally soft but diamond is a non-metal and it is very hard.

YT & TS g a5 HA @ ¥ Weq IHuae » ¥ F @R ¢ e oo g 3w
o 81 - 4726°C

Ut F TeE A& A ¥ weq uae & w9 F A 3R Iwse E 5 A F THE A T
HUTGHT BT IAT Tgd P AT &, Weg 301G & T F P &1 BRI $T Gefed sT1&l g
2l

CIEWEC

ATSeISTd 6 Wiel TEIHS J B
RAEET ATBEIST &I 3UANT et 3R vl & ueiids & §7 3 mRar Sar 2

dlc - Ugel DRI TH I FARIFART Pl (CFC) glell & W 3o W &l gl & HROT 38 deg
X fear

Tfide & U 7 SEAA HI S arell I -

HFC — Hydro Fleuron Carbon

Liqguid Ammonia

Liquid Nitrogen

Solid CO, — dry ice / & &t

ATSCISTe &Y [ECH & Uhe & HT SIam &

Auto Vehicles Tire / Aero plane’s Tire & 33 ST &1

ars Sere & aféat & Qmme g aoRt &F ageasa A9 9w’ Far

Solfded dod 3 ABeIol I HI AT &1 [Ar (85%) + N, (15%)]
grdrerer & ok AT § U I arel dcd 7/ g A €

Liquid Nitrogen is used in Blood Bank.
Liquid Nitrogen is used in Ice-Cream.
Liquid Nitrogen is used in Preservation of Organs/ gamete cell/ Blood & Dead Bodies.

Liquid Nitrogen @T dTgHTT -178°C BT &1

Ao & o

FiwTew - AT (NH;) - Fertilizers
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e Haber’s Process (Large Scale)
TR MM — N, + 3H, —=—2NH; + Heat —> STT&TUT HERAT
Fe — Catalyst (3c9eh) el o
By Volume Ratio :- N,: H, [1: 3]
o TH JMBIERAT P B & [FT AGHUSAY ald 200 - 900 Atm. P. glar &
Promoter Used (3R & dig & dTell) —

Ex:- Al,0; — Aluminum Oxide

Mb — Molybdenum

RESTC )

o TISSIGA T W & hafeser a fil

o SHHDT ATHNIUT TUCIHAIGAIRRER o FHT|

o TER & HaIh HET H U Sl dTeAT cfed FSZISIA &| SHP! & Ui o ced AT ST
TISgled A FaH Fohl A Bl Bl

AT - I Tohl Alad AT AHIH &l

eI I TEH ST 39 §, 30 HEST & 39 Hel SNl &
o 3T s AT g

SIS YeuuT IR $U &l

o TR P SHFAT AfFEHA 150 Bl S / TTH

Uses :- [T EIS3ISTel - Jhe $9T & &

o UUNCH & T F UPFd I - mFS Tsgle

o JALUTA © AT H, TSSISTAIRI0T H|

H H g H H

NS g, ek N[/

—_— c——~cC

jssc —_— CL?77 catalyst 555 I—{ 'H’

e Hydrochloric Acid g1l |
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gEee (H,) & gaEaa® :-

o WA HAD (Z) > UIEET Hr FEAT
o TUAT HEAT (A) - Wgkar & FEAT(P) + =ggiar dr F&a (N)

gATAAF (Isotopes) :-

e Same atomic number but atomic mass different.
o WA & JHFAD 0T Folarglall I TEAT carT AT g 2l
o TEITA & N FHEAAD B L

(1) H'> ofeas
(2) 1H*—> 3RIHA — sPRIA 3iFATSS D,0 — HIHAR - 20
(3) H > fefema

Key

e electron

® proton

@® necutron

Uses :- 3Z¢RIA B SEAATS fFerdy Ruee &

RS

A & TU H EHAT AT o
D0 & @l JX A hT| gHepT IAAIh foig 3.5°C TAUT FaUeAieh fig 101°C R
eTssel & TP - (1) H,0 — TIEAR—IS

o AT [EEYc BT PaTelh B

e UM & RbBdHA Gedcd 4°Col [273+4 =277 K]
(2) H,0,— Hydrogen peroxide
sgdr @iet )L 98 F fr oA
SEAAT :- HICU[ARID & & H|

o Siel & YIAOT A

o SAIEI Toic H|

o TCIHtEH & T H|

o TYU /arsd 3Mfg & HIETOT H|



e S99 & FT H|

FP BIERAT :-

Notes by Hemant Sir

Na,0, (AIBIH WIFATSS) + H,S0, (HehRe 31F) — H,0, + Na,S0, (HIEIH Hethe)

Yeh TP (CO,) :- Bles B dldel 3 FHDBI FEAHAT B B

3T g dlel HelvsT #|

e AHM Y P H|

TeRIRT HRIWUT &Y BIERAT H|

aHd H|

MR T F - 35% CO,urr e |

% AT Maesd 3 2

TiEs CO, T / Ohs & STAATS BldT ol

CISC e

3cpse I / H0RT I o PE Fohd Bl

IT 3Mad AROT & 187 FAE H HIY I@T &

b A &R Isee fATH greld A §

g% 3T a1 SR A, hr A, SiRdde g, v A €
SIRYdele 3 AT s8He YT Aol B & HRUT UST 2
3mad grRoft & Ager At Hr dear 6 E

YD e FRON A A B wEar 7 2

Noble Gas :-

o vk wnNPR

Helium (He) — Atomic Number (Z) =2
Neon (Ne) — Atomic Number (Z) =10
Argan (Ar) — Atomic Number (Z) =18
Krypton (Kr) — Atomic Number (Z) =36
Xenon (Xe) — Atomic Number (Z) =54
Radon (Rn) — Atomic Number (Z) = 86

Important Note:-

IR gohr 3rhT g Amma
Faq ARy 3R 9w
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o AW ST U A arel 3ha dg 3T
o FIN HH UR FA darel 3R g e &

3P NG & FEAATST :-
(1) SITA (He) >

o T AW Foehl AT AW B

o g TEAT & gar$ FET & TR F 0l F B

o IT TT AT IeART H I A F

o T UF s I L

o IT AFHIS & TIY B JRield Dgavat 3 03 S £

o AU H Aol AR AET Hr AT HAUA: 85% AR 15% BT &l

o Tg AR TRR H FaH el HoiAMel Bl § SATT 58 Jierdlolel HIvsy # IR STl
o @A H FIQ ST ol I B AAINFASS

o INAER 3V RASH & TT o ST

¥4 & Falg W AEIA 3R SIS 3 : 1 P AU H IR STl &

(2) A3 (Ne) >

e T3h b Fuh de H|

o TYIARE H WS avy qAr A Fa ol S
o TURUIE YIS I H|

o W & AA @ W) a1 F|

o [EVUAT H GANT ERAT AT 2

e I dcdl Ia9=7 H — VVIP/Police/Ambulance Van etc.

(3) 37T (Ar) >

o dPAVSH H FIW SIET U S arenr W

o AECISA & ATY AT Soldeld dod A ¥R SIAT & 85% ATSIeld AR 15% AP & AET &
arY|

o dfcger 9 & sEAATE EHAT ST £

o AT AW A T Hierdel R voATENS @ SEAATT A T W 3 Ao 3R 3T
HI STAATS EHAT SATAT B

(4) oRTerd (Kr) >
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o  FETSH HFIT F T oS F YA BT
o  TICIATH & Fol?l ase & o UAeT OhaT SATaT &1

(5) ST (Xe) >

o 38 ol A Fer ST B
e 3ilaY & SBEDeY T H|
o 3iAI & & dBe I H|

(6) BIF (Rn) >

o (A P il WTEIHIS  Hr A

o TIH HXI IBRY AT TUT T HA U I drenr b A9 R
e IET UH BT Ulded ded & ®T H U A 21

o TFHX WeEmh FMA F ol S 2

o Tl FW F TR F WIA P YT BHAT AT &l

Ale - Aad A & fT F gustard 99 TR STa L
BIREBIH

BIEPRE @ @it 1969 # ‘gfder s’ & oA

IE HET T § I YR BT &Ier 2

(1)mﬁmﬁw-mmaﬁrmmﬁmmmwwzﬁrmmﬁwmﬁ

(2) A%he HRORE - Jg a4 SAGT BrIRfel BIEPRT & SHHI dUAT decd Hd & BT 39 TrEr
& @ g

(3) FTN BRHBRA - TH HIEHRA Hel Sl &l T§ JEATeAd B dlg H FAT &l TJg qaH HA
gRarelel Biar &1

Al - AT BIEHRHA BT A Yellow ‘P’ &l THDT SEAAT U Tl H EHAT ST B
e

TAYYH FAAH TBES 3 a§ 1829 §. B Uicovs WA I

HidT ga= H Fedr Al —

~ AT URR (CaCos)
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— M W /9o
— fS@s [Cas0,.2H,0]
— a1 gz g1 (Cao)

e & UhKR -

(1)Wﬁﬁ¢a—mw—)mﬁ— +E"?,‘|'\+q-|°—_h-
(2) FI=hle BFAee - HHUT — AAee + Tl TBF + et
(3) TsamIEE FI=hle WA (RCC) - BIHUT — Flshle HAce + T dR

3ad AR
(1) 99 Ugel 3Tdd RO I T PRI 3RBA, ST d=a1iadsd o Hr oA

—  SIREAR &1 6 mgid — 1815 3. & a3
— 3%l 3 - 3 dcd P FHE I

- dda - A B C
Atomic Mass — M, Y/ Mc
MB=MA+2-MC
Ex :- 1% Li Na K
Atomic Mass — 7 23 39
Na = HHK Ng = 7+39 Na = %6 _o3
2 2 2
Ex :- 2" cl Br |
Atomic Mass — 35 70 106
Br=% — Br = 35+2106 — Br = % =70.5

Demerit () - TN dJedl W I DHGId 9] el AT

(2) =glUs & 3o HAIA -

o Faﬁvga;mwgﬁrac—cr%?}l
o TYAUS & IS TAIH P IFHAR Ugel T HTSd ded ol e 0T FAET ATl
e As—ABCDEFGHIJKLMNOP

1 2 3 4 5 6 7

8 9 10 11 12 13 14



1-8, 5-12 — HA #ifds a IEEAS o7

Ex:- Li Be B C N (0]
| R | | | A | N | N
Na Mg Al Si P S cl
I
K Ca

o Ugdl dcd BISsleld AT
o 3fde dca ATe il

Demerit (1) - I5 fATH 209 dca Ca T & w9y 7|

Ba — @&

Be — SRBIAA

Br — sitefiet

F — el

P — BIEAREA

S —FewT

(3) HAvzelws fir 3mad arRofl (1869 §.) -

o AP HAY W AT dcal @ F&AT 63 AT
o HAUSHI® HI AT ARV & AAH Hel AT o

o HAUSA® A & HIUYH 3HTdd RO &I Group or Period H T

(HEed - ULAY] AR d&d A 3
Pol Tedl - 63
Vertical Column — Group (a3t /|Hg) — 18 — in 9 parts

Horizontal Column — Period (3Tad) — 7

Notes by Hemant Sir
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Bl - AT B TIRIA & dIg QT

o 3 HT WA HR 126.92 T|
o IRIHA HT WA HR 127.61 AT

(4) 3MYFAF HTad FRON -

o 3IMYMAD ITad AR A &AL FAS A FA 1913 F gArAm AT
o 3MYfAeh 3Mad RUN &I Long form of Periodic Table & ATH & 8 ST STrem &

IHEled - URATY] HEIT & dd $hal & UR W]
el dcd - 118 JAATT H - 126
THE - 18

3mad - 7

gwrmi-cﬁ4€|?r%| —S,P,D,F

s-block s-block d-block
1A block _8A
-block f-block 2=
~15| oA P 3A 4A SA 6A 7A |1S7
s d-block L 22 i
[<—35S—>| 38 48 sB 68 7B —— 88 —— 18 28 [* 3p
«— 45— 3d < 4p >
< 55 —{= 4d >l 5p >
< 65 —>|= 5d >le 6p >
< 75 —>{= 6d >
f-block
- af -
> Sf =

o AT AW - 57-71 B VBEATIFeT ded B B
o TFRASC 4ol - 89-103 SIGT ABATTded ded TeeASE H@ell H T



(1) e - 3mad gROf & ‘f-block’ F I 3NRIP IBEATFed ded Bl &
(2) Ist Period — 2 element

lind Period — 8 element

lllrd Period — 8 element

IVth Period — 18 element

Vth Period — 18 element

Vith Period — 32 element

VllIth Period — Remaining (26) element — Incomplete
Ist, lInd, lllrd Period — Short Period

IVth, Vth, VIth Period — Long Period/Large

o IMYfAS HTad AROM & Pol AT AT 118 &
o UIpfde dca 98

e PAA T 20

+ gor gy o

o Pl YU 27

o Weqd IHAE F 126 A Bl

Ist Group :- 8T T el ST &
H —Hydrogen — 3T41q

Li — Lithium

Na — Sodium

K — Potassium

Rb — Rubidium
Cs — Cesium — 37IRIeh FlerelUiaIied Urg
Fr — Francium —>3cr911§r

lind Group :- 8T T 9T Hel ST &

Notes by Hemant Sir



Be — REIH

Mg — HTAREIH

Ca — thferrga

Sr — TCITeRIH

Ba — afRT&#

Ra —YBEIA — IBEAWTFCT dcd o, B,y Rays

Radium’s Uses :- Clock, Shoes, Lower, Light Road Path

‘d’ Block 3-12 Group :- No question

13" Group :-

B —Boron

Al = Aluminum

Ga — Gallium

In = Indium

Tl = Thallium

Uut — Nichonium (Nh) — 6™ add (New element)
Carbon Family

Group 14" :-

C - Carbon — Non-metal

Si —Silicon —» Metalloid

Ge — Germanium — Metalloid

Sn —Tin —» Metal

Pb — Lead — Metal

Group 15™ :- Pnicoagens / ATgeleld hel Hel ST &1

N —aArSelsild — Non-metal

Notes by Hemant Sir



P —BIEBRI — Non-metal
As — 3mdfAd — Metalloid
Sb — T I#AT — Metalloid

Bi — f[9€AY — Metalloid

Uut — Mc — ATERITSIH — 6dl AT ded SlisT I=T|

Group 16" :- ‘TTedled’ Pl AT &l
O - Ardrst — Non-metal

S —de®wI — Non-metal

Se — TATATHA — Metal

Te —TIRTH — Metalloid

Po — UTelifa&d — Radio active element

Group 17" :- ¥Aaa aRaR’ wer STar &

o SogIAdea dca

o TAF T4 B

e Valence electron -7
o TG e

F — eIl — electronegative
Cl — &l — electronegative
Br —sliefld — electronegative
| — 3MAEIT — electronegative

At - TR¥eéld — electronegative

Tn — ST — electronegative New Halogen (New element add)

Group 18" :- Nobel Group/Inert Group/Zero group/Free Group/Stable Group

Notes by Hemant Sir
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e Valence electron=0

e TN e =0
Noble Gases :-
He — Helium
Ne — Neon
Ar —Argon
Kr —Krypton
Xe —Xenon
Rn — Redon
Og — Ogananssun — (New element add)
Period Properties :-
(1) Atomic Size -

e Atomic size of G-18 is bigger than G-17.
e FIW U AW dF d&dl & dAT 90 F GV ddh gl Sl &l

Intermolecular Force — dies{diel dcl
Note — dTes¥aTel def & PRUT & BUdel SaRT dAT Sdl W Fehd I Tl &l
(2) Electronegative (GZd FUMcHD) :-

e FW Y A do Ted & TAT 0 F IV TP ded! Sy

(3) Electro-positivity (HEId GelTcHhdT) :-

o Min el & 3UAT e donate & T T[0T BTl ¢
e FIW T AN dd dedl & dAT I F gV dd gl v &

(4) lonizational Potential 3™ mTEHT) :- Minimum amount of energy required to remove the most

loosely bounded electron.
e FIW U AT dd T & dUT a1¢ F SV deh dadl Sl o

Note:-
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(1) Known element—118
Metal —91
Non-metal — 27
Natural — 98
Man-made — 20

(2) R W I SIATET T S dTell ded 3erdieid &1

3) TER d Fad SIGT Ul A dTell ded g18aiole o

(4)  FTT R F R S g GEH HRG Jod e 2
(5) UUS W FIH KD U S ATl AT TegmATge gl
(6) TIH Todl ded 3Mad RO 7 gEsia &l

(7) HH Todl Ui T ARON H HREA P

(8) W A I Had ARON F FAfFedsr § St AT garT AW dea
(9) HaH WY UT 3 ARON F HEHITH L
(10) aTGHAUS H WK U SAlel dTell dled ABEIST

(11) 3T ERUN & T TSl HR Yrehfceh ded Ffaer
(12) oIS & U cTsfAaH B el ST 2

(13) I HHF URT S Il ded TEfed &l

(14) gHET Ui FHYA &

(15) SEA 374 e T

(16) HUUET F WH FATET HEUN] DDA &l

(17) |IH HOR Ui Tl Tl

(18) el A BRIMNT T Telfead 2

(19) FIH SAET FHed UATHDA dcd HToraH ¢

(20) HIH ST HETA FUMcHD dcd FARe ¢l

(21) 2015 & 4 AT dcd SIS 7|

o 1133 g # AdifaTA

o 1150 HHF H HAEHIEITH

e 117d GHF H TATIA

o 118 HIg H JwamagA
(22) U 3Tt HRON & 90 b UIATY] A aTel UTehicleh ced ol &
(23) 90% dT 26 dcd WA I Heeld &l

30U / €YU - TS G 1 AU & aRe B A 2

o 3 AR F 3UUN] / IEUG T S B F U S
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3T ROl #F 7 suur / 3gurg @
St @ - aRi, DHeleleT, 3TRATAD, T, TIRTH, Urlfaas, sfags|
Wed YA 3Mad Rl & 3uurq / 3Urd 8 §| FN0H 38 Aafager o1 st = g

AT - HIEPRH - T W TG Teal ol T dcd FIEGRE &1 sHH Wisl TAULA 1649 . F e
S5 & AN 1650 §. F IR, MIS ARIS JATAD o B

SToT (Water)

ST P UPR - ST il UhR T el &

(1)

g STel (3T ure)

(2) PR el (@RT TTAT)
(3) HRY Ster

gt WX 2 faerd @ arer urel, 3 ufderd Je aret J2r 95 ufderd HIE ael 3ueey

Pure Water + Acie —————» H"ion

Pure Water + Acie _Z537 M T H* OH” 3l # €2 Sifell @

A€ ol H el WA § d5 [HFd HT ool Bl &, A6 SHA H' 3T 31 I 2
Ul Teh sHIYHT 3]
Sieaes AT & Il o gl FF el Th SHAYSAT AFTIe &

H,0 + H,0 — H;"0 + OH~
Acidic + Basic = Neutral

IRAFA F TATT OF Ui 3G BT &1 38T qivg AT 7 Bdr &l
diog A T el IR Hr 2|

qreT &1 G -

arelt ol giar 2

arell gdra g &

Ul FdmEeID BT B
arelt TeTeR 3R dter g 2

e - g EErEa Yag B & el B

Ex:- H,"0™ + Na"Cl” — ydrr arer
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arely & ar e € -

a) 3iadTSs 3% FSSIe

b) eEeEs 3% e

<

Ul & Iy

o UGN I TEHASH Y UrAT AT £

Covalent bond

o Zodgifae meaTH

)
0=,5%,5% ,P* W 0" »
Q@
H H
‘H, Selaeifade EeaTH
1H1 — 151
50" = 152, 252, 2P4
1S?=inner shell

,S%, ,P* = outer shell
Octet Rule =0, 2, 8 &l =fRUI
o(8)—> 2,6

O=0
eIl Y
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Note :- H,0 + H,0 — Hydrogen bond

Hydrogen Bond — Fal{Ie, 3iTFAISIA dAT A8eIeld & T1Y EESIed dics addT &l
Some Important Compounds :-
(a) Ammonia (NHj;) :-

e 3rfaAr & H-Bond &ldT 1

o I INA H TY IAfAA & H[g B & a9 § AT B

o AT IRAT TN F FHA AT F

o o H HIW UTCH Pl HIAMNA Tard NH,CONH, &, St ofd 3 gaIrar ar=ar 27|

e Liquid Ammonia is used as a refrigerant in fridge & AC.

(b) Chloroform (CHCl;) (FelIBIa) :-
e Stored in dark brown-colored bottle and covered with cloth, because;
CHCl;+ 0, —Z_,.COCl, (Phosgene — Toxic gas)

e Chloroform makes body unconscious for 20-30 minutes.
e |t can be used in small surgeries.

e 3H H H-Bond AR IAAT &l
(c) Ethanol (C,HsOH) @%ATeT) :-

e H-Bond is present.
e Drinking alcohol.
e Also called ‘spirit’.

(d) Methanol (CH3;0H) :-

e H-Bond is present.

e Toxic alcohol.

e Also called ‘wood spirit’.

o Red cells are damaged and person can become blind.

(e) Acetone:-

e H-Bond is present.

e Nail paint remover.
e Also called ‘Thinner’.
e Also used as ‘Drug’.
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(f) Ether (CH; — O — CH3) :-

e H-Bond is present.

e  For making perfume.
e Anesthesia Injection.
e Useinsurgery.

Three types of water:-

(a) g STel - VAT STeT i1 WA T Fh & WY ST &l § a1 g STl ool ¢l

(b) HOR ST - CHT ST Sl AT T TP b WY ST ¢ &l § & PHOR Sl Heelldl & FEH
sHd agd A Gidsl Gerd U S § frEd BROT ST e A A 2
PR ST F HFfoRHA a8 Fraiae [Ca(HCOs),] AT FTANRRIFA a8 FElae [Mg(HCO;),] 1w
ar gt ur$ S 2

POAT Pl HH BIAT - ST DI DORAT hdA B & al YhR B

(1) 3TARN FBRAT - TEATS HARAT Hhie™A [Ca(HCO;),] 3R FHTARRIFT [Mg(HCO;),] &
ISdrEie H aoe T Bl ol

IEYRAT HBRCAT Bl I B $ 3N -
i I P W -
Ex:- Ca(HCO3), — CO,T gas

Mg(HCO;), — CO,T gas

ii. @l ER IR -

CaCO; + CaO (T geAT gT)

(2) TAE FORAT — TAE FHFORAT HeTHA 3R FATARA & Toehe 3R FARSS & HROT oIl
2l

CaSO, + CaCl,
MgSO, + MgCl,

TS FHORAT P §T B & 30 -

o TIANASE UBHAT EENT -

A type of porous catalyst. Its shape is sponge like.
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Formula of Zeolite :- NaAl(SiO,);

(c) HA e -

D,0 — Deuterium Oxide OR Oxide of Deuterium &gl JTdT &1
H.C.Ureyaf &<l 1932 & 3dh @iar & T
HYROT ST & [Fegd HUuee HR Rl o1r el

In 6000 part of normal water, there is 1 part of heavy water.

Its prize is 10,000/ liter.

Molar Mass = 20.0276 (g/mol) or (g mol)™

Heavy water has high melting and boiling point than normal water.

HTYURYT FoT & R STl BT Telcd 3RP Bl &

HIYRYT STel T TefeAien g 0°Colam § 3R HRY Sief ol Ieletie g 3.82°C / 38.88°F &Il 21
HIUROT STl T FaUAieh fdg 100°C eI & 3R 9 STef &1 Fayeie fdg 101°C / 214.5°F @ldr
gl

SUANT - HRY STel &1 GRATY] HOT H FHeeh & &Y 3 U EHAT STl 2

Al - HIALT ST BT WRT el Bl HRUT 3HH 3URAT HIEIA &1 TN STol T qve ATH 8 Bl &

I STel H T SATeT WEIH UM STl §© o 06 A |

Wed HAGT STel & FHD el & Sl 6 IEIH T FelkieT & HUBT & BHelhT T AT &
A STel # Toh el Sl SURRAA Biell & Sl F6 Felllid &l @M STl g, Felllid Bl el
arel Sfia & NHET el ST

S BROT FHST ST H WIEIH T AET IR Bl B

EFR?ﬁg‘éUl?—ﬁEﬁfEigEﬁfamu qeScerd & HRUT MR Bl B

UE0T -

Us-diul T T3 RIEROT ERN gaRT BT @ STl T IUATT HIA
ERET 3 3EURITET Blecll & GaNl Rl Hf HEFIS &1 339 degdl ¥ A5 Aegar it R

Pee

'///_/1//}{//_‘///_//]
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SPM (Semi Permeable membrane or Selective Permeable membrane)

Al -2 308 SIE Jcq Trsglele Hohrss I @ T € S Sarenegel # dad srer Ader 2
e TH & SW JAAD & [Bshd FAT EHAT JATAT &

Explanation :- 9% & ZUX AHd H1 DSha SHET HAT ST & FAIEF dHD Na’+ CI F g J1ar 2
NaCl &l geal & g% & ol IS Sl & HROT qh &I Iclelich fdog HH T ST ¢

NaCl — Na* + CI”— Zar

e T& + NaCld HHUT HI RAG THUT Hel AT &

e T + NaCld DHHOT &Y g5 M Pel STl &l

o TRl & HEIA 0T o9 &l § Weg WA 30T &l goiiad & BT PN / B & do o
U ERAT ST 1 FAE6 AN BT O dA B hH B Sl ¢ OEd 3 9R-9R g
KIGII

TR - del & U H o 3T BN WA F AT SAAT © A2 (@A F T L)

o Jd & PU A oM 30T A A & T BAN T YA FHaT ST & FIER AN & HoT del &
PUH AT F FW NI Tl & AR ST BT A A & & 3R 3197 g1 e B

o Jd & PUH ol AT A A & ©T STl BN GAWT ¢l FHAT ST FAEH STl BT Tefcd el
& gedcd @ KB BT & AR ST FU & Il W d5 Sl &

AT - BREGBRA T H 37T o0 &l & SAET 38 STl 3 I@T ST &

FEa 3R 3Td doe

(1) o] - Key
e electron
Electron (-) @ proton
@ neutron
Proton (+)

Neutron (Neutral) - @Tell (RIS 3TTALA )

(2) TATI] FET — (2)
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Wiere Y T&AT = WHATI] J&IT

TATI] HEAT (Z) = C

(3) WA AR — (A)

ULATY] AR = Uieid & §&AT + gl @ qem
A=P+N

Ex:- ,C"

Q. C- B & WA] H el H HEAT Fhcell §2

Where; P=7Z7

Note :- GeTHIT A YL BT &1 HR FIAT el BIcl -

(4) TEEAAD - THADT URATY] HEAT WX & AR TWAIT] HR Te97-3769T 8, FHAEATAD dhgelld
Ex:- ,H'—oifeas

H? - 3gefRas

H - afeTs

+ 3CRIA - (D,0) - HRY e

@il - H.C.Ureys &< 1932 & &Il

B.P.=101°C

M.P. =3.8°C

Used in Nuclear Reactor (AT®ThIT JERAT) as a moderator (FHed).

(5) (FHHRP) :- THABT WAIY] HRX FHAT & 3R WA HEIT 3IT-379T &, HANRS el &

40 40 40
Ex:- 18A|’ B 19K B zoca
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o TS TH UG B

o A T AROM & 14T HHG P Ted B

o TW Mad H 3uURAA R

o T B WA FHHE 6

o A B WA GAAE 12 2

o TEA AT ARON F P-sclich BT HeT &

e A P Foldciiadd HeIT - C =157 25% 2P* |

e 257 2P’ I TN e / HAST weT oft wer ST €

‘C Y Il T H 4 Folacid Bl & SHIET P H FASTHAT 4 2l &

\ / N\ »
c® @®@C — CamC

spe sp= sxia bond

o= = .
/I;g} /(?::::9 N
o y o1 bond
i e F | )
o TN AT ARON F FaH T AW AfFd (@) P 0T @A
_ | | | |
| > W

o A & Al HRhI & UM M oIl H@ole] TeAlel T IUT §| W DI T @l
DR & F81 @l &
o 3MAd WRON F T FAH HKF AITH TAA & S P HT@AT IOT et B

Ex :- CgH15 — Octane

H H H H H H H H
|_ | I | |_ !

H C C C C C C C C H
| | I I | | | I
H H H H H H H H

o PHTIT EHAT JeTATS IY IATAT & FAEs P Y AT, B Y Ied) FHeTm BT 3hR DeT
BT & SHFU B gAAT AeEASl 99 ITdT &
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P & HRET -  ded ToHAh HMfdd HaEAT Ie@T-3releT 8, Weg TEEFAD a1 AT &
3REY deelld &

BT b i HWET B §, ATl AT HTAA HRET I Belm 2

(1) 81 - TE TS g 2

(2) IwEe — ufewd T H 3UANT ERAT AT &

(3) gt

(4) IRT - FANBA T ThIA T H YT ERAT AT &l

(1) & -

TE P BT TGH YEAH F | |
TE Upfas T FOR Terd .:,C\'C
Ig 3Td g 3R 39 g H DA H @i H | |

UrT ST €, SHIFT T HOR Bl ol J: ‘ C

AT & 4 Teweh Y wear RARAARL
C, + C,—> Tetrahedral or Tetravalent | c | C |
FHET T PO TN T AN AN Al

RT 109°28” FT PHIUT FATT £l | | |

8T 3 gV 1 WA TG BT aFr B

FRT e &1 Farerdh &dm &l

X F SP° FoT A ¥

eR &I oA g 3T @ 81 (4726°C)

Light Blue Diamond Ta& FIm BT €1

Blel B 1 TAT QU BT Hieel 3, B Pl Pl A, A0ET DI Bled F IR MHWOT g 3
ERAT ST &1

HT ERX P Pt Y FeT AT B

(2) IHIST -

ABTSC Th U] B 3 [Eegd T Faroid 2l

ABTSC B FIeT MR gl ST &

I golareTel &1 3UTRATY & HROT ABISS HeGd HT Faleddh Bl ol
IwEe H TTAT FATNT /T B &

APEe Wd & FT F aar &



Notes by Hemant Sir

o AP & & Wal & dT & a3 99 BT &

) Coralont

e Hybridization HEIUT — SP’ — Hexagonal Structural (SCWheldhra TRTAT)

o UWIBC A Tl faeg 3527°CE|

Use :-
o UmET g4a HI
o AR RIFeT H Acch & T H|
o TATH & ¥U HA|

o og & PRAA YHISC IART ST Hebell &
T E3M AT + DA (Si0,) —> 3300°C AAT W I A W HFA AP I L
o KB Th UThfclh HellHA IJUTRT T

(3) Q-T:Iﬁ?{ - (Cgo) Carbons are present.

° Wﬂﬁﬂﬁljﬁﬂﬂ?ﬁ%l

(/2 ( . C
/'. ¢ K l\(
CeC \ . € ¢ \
//l w7 ¢ ¢ C4 L\
S ¢ ( , C ¢} ‘(. g
L e o A F
L g © ¢
\(' C o c—Cy /
\\ Core cy
Ca s C

Fullerene
e 3P 37T A - Buckminster Fullerene, Buck ball/Bucky ball
o WIS &Fdl - T R.F.FIel, W Secg shieT, Nag § T &7
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o TR =g 600°CRICT B

e Hybridization TEAOT — SP?

* Fullerene MHEGd & Hllelch &l &

Use :-

e Nanotubes I |
e Micro-Chips-(Nano technology) 17 #|

e Drug delivery in human body.

(4) Graphene/Graffin @) :- Ig HEA grem 2

o JHIA H W T 2000 §. F 0T AHAG JATAd o Il Seg a0 2010 F WIS F AGdl
QERR feam |

o I PEAA FI§ HON T

e IE YWIBC N Th W TIAT g

o T HCId &I Gl

o IHP IAAD fdeg 3000°C BT 2

e Hybridization §&hIOT — SP?

o golc YH Sl g &

e Jhe P Sidhe T4

o HIESH T Thid Tl H|

o o3 TI BhIA I H|
A - e e & FHA FoR TG R
g WIT g # g9 A1 €1 9 IR Arserss (BN) el ST 2
Strongest Bond — lonic Bond
‘C HEA BT B3l -

e (C; > Methane
e (C, > Ethane
e C; —> Propane
e (C,— Butane
e (C; —> Pentane
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e (C; —> Hexane
e (C; > Heptanes
e (g —> Octane

e (Cy—> Non

e (Cy0—> Dec

Compounds of Carbon

1. Methane (CH,) (&9a) :-

o A Tg W 3URTUT B & BRUT 38 A T (Mars gas) Hel ST &

e U =g ATAT golgell I AT AT T /MR T F Y AT ST )

o e’ IF I CH, (55%), CO, (35%), H, (7.5%) & N, (2.5%) BT &I

o ST I TS BT 21

o TS MaR H 75% CH, (FN1A) 39 urh el &)

e LPG Cylinder & 3¢ 1A= 3 oy 97181 Sirchr &1

o UINH, g aUT I 3 Al Bl FAAR LPG I Tl B

e LPG Cylinder & Hell SmaT #AMT # <G 34 #l STl §, FEF e &l gHEd & # o
o LPGH T AL Tl AErA 1Y A & [T 3HH SABA ADLA ATHD Uerd AT AT &
o [HINT ageX & egea 3 gl &

o AT wE M Ew A R

o PITc FI hadt H HAAA & Coal-explosion HIR™T SATAT &1

o AT - 1% Compound of alkane group.

e Used in fire damp reactions.
CH,4 + Air — high explosion

o CH, & UINT el AT a1 F o mpar SArar &1
CH, + H, + CO =Coal gas

o U & Wd ¥ A I Adwerar B

o YT W R T H (77eX) RN S ¥ S EP HROT Hef-wN sHSA ABIS AT H Hog o
e S 2

HAFcAqUT ey -

o 3 fROFax 1984 $. & Mured g THE F B T arelr AT A IFAABAC A
o I A vHTHST urAT AT )

e MSG — Mono sodium glutamate
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o MSG® HRUT gl F dield, Gelal AT &1 ha Bl & SHET EVId S FHAI Ugod HRA
AR @R AW W gfaay oo |

e 93 F URRRIA AT URAT JT & Y FIT oar &1

2. T /TASNA (CyH,) :-

o Jg Uh INY 3aEAT F U T arell ey e |

o IE UIHfdeh U { Gell Pl Ublel A Herdsh ¢ 3T I ulul 3 urpfdss & @ urn e 2

o g UlehfT gt & FreT T §)

o I U I g F FE I B

e Auto-Catalytic in nature.

o JE UH TT Woll A ORAT &N & FAIHH UF §C Toll ¥ 3997 I fAcherch § sHET Fed Hell
¥ TS U el P gY WM AT §| FHEH Th U1 EHT Bl g Ped Bell Pl T Fhel L

3. TEfeela (CH,) -

° WW@WW@WﬁHgTWy

o THEAH B WY 3 Bl W B A& EHAT ST FAEH Y T F T el B Tl F AT
& Tpd WG @ S &1 FHIET Hd Bell Bl Ghled $ BT THIRAA & AT HEBEs /
TR PE1SS BT U ERAT ST &

e Used in Welding gas :- O, + Acetylene — 3500-3600°C Temperature

4. FARIBIH (CHCl3) -

o PN A F AT B ¥

o FARIGIA &I Y X W AT dicdell F HUS { Gehehd @M ST & FIIEH T I & ThIT 4
BRAT Ik Ted & el Bieeha g garar 1
CHCl;+% 0, —Sunlieht . cOcl, + HCl

o TAAA FH IR FA & BT A HT YA EHAT ST &

5. PIEASSITFATSS (CO,) :-

e  Photosynthesis

e Helps in Respiration.

e To make food materials fluffy.

e Fire Extinguishers.

e Incold drinks or soft drink bottles.
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e Used in making dry ice.
e Dryice used as Refrigerant in “fridges or AC”.
e Drylce also called “Solid Carbon dioxide”.

6. P AAFHTSS (CO) :-

° %WWW%|
o 3 “silent killer gas” 8 @gr ST ¥
o I 3 NS /X /e S F YU F Ao 2

e T -

o TSN T MAT IT AT Gl T W IS &b e bl SB3HTASS N qech T
Ex:-C+0,— CO,

o IS FT MAT AT AT Teg Bl T IS & 3eey Pl HAFESS (CO) Iy &, FAE 0, i
AET & Bl 2
Ex:- C+% 0,— CO (I AAIFHSS)

o IT AT F WEN F gaHS gorhar 4w
CO + HB — B AFH ST Tl & St IJg Teh WHHee 0P & f5gd &RuT IJ%
Al alF d ATT H A X &

7. QAT (C,HsOH) :-

e Drinking Alcohol/wine.

e Used in manufacturing of Soap, Shampoo, Conditioner.

e Used as a solvent for homeopathic medicines.

o Used as a germicide.

e Also called Spirit.

e Power Alcohol —Petrol (90%) + Ethanol (10%)

e Ethanol Alcohol Temperature -114°C.

o Ui Tchlgdl &l SEIATA 302 &20f & aged Iollel & MU U & &G & UAWT 0RAT S &1

8. #HAATT (CH;0H) :-

e Toxic Alcohol.

e Also called Raw Alcohol.

e Also called “Wood Spirit”.

e Can make a person blind or even causes death.



Notes by Hemant Sir

9. ¥HET (CH; —C—CHs)

I
0]

Also called thinner.
e Used as nail polish remover.

Uses as thinning agent of paint.
Used for intoxication.

Used as an anesthetic.

10. BiATesE®s (HCHO / CH20):-

e 40% aqueous solution of formaldehyde and alcohol called formalline.
e Used to preserve dead bodies in Bio-laboratories.

11. CFCs (Chloro fleuro Carbon):-

o U ORI T FHer AT £

o TH H yMdd & ®T F IHAT ST A Weq 34 58 gfdakid & fear mn & «=ims I%
3N W Dt &7fe agarer A

o SHM TIE Hd TSIHTFARI B, ool ATSCISld, ool HAAAT TAT YCh T P FEAATT
Uclieres & &4 F EHAT ST

Todhed -

c—cC

o HIYRUT ATH - Ul Jd

DT STAATA DIl 3 3Tl & [T EHAT ST &

ed & &7 H|
T Ao AT
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o T HHJCT FISIhEe Bl
e - Length of Bonds:
Single Bond > Double Bond > Triple Bond
o Il dUY F TFT dY - IS I BT B
o Il & FW FTell WA STeldd §U EBFIold B dofe & Ug el &

12. éﬁhﬂ' (CGHG) -

e Used in Dry cleaning.
e Itis lighter than water.

Key points :-

e Rate killer :- Zinc Phosphide (ZnsP,)

e Mosquito Killer :- Altherene or Prethrene

e In1* World war Mustard gas was use.

e In2" World war Calcite Powder (CaCOs) was use.

e Oleum is using while making Sulphuric Acid.

e Artificial Smog :- Ammonium Hydroxide (NH,OH)

e Artificial Rain :- Silver lodide (Agl)

e Photo graphy :- Silver Bromide (AgBr)

o Artificial tears :- Glycerine (it is in the soap also)

o Tl dAHD F T H,S /SH Ioe A 3y &

o Tl dAHD P AT AdP 3 FeT AT B

o 3W T Hiee HT PEl AT Bl

e Formula of black Slat :- NaCl + Na,SO, + Fe,SO, + H,S
o HIW MG HAGH Y AfAS T4 &1 2T 2

o THU WAH HKF ASG a9 FAIS a9 &1 el 2l
o T3S A FEBIS TY TAdT B

o T AARTFAES F SU-GeaAel 99 dAdT &l

E@T-I?F»

o ged, I JEa AU A ¥ R 3M0ah R 10°-10" pareed & dra & @ ¢
o THeh, SgeIh H T BIET FhTS @l
o agam%wmwawwﬁﬁwmﬁl



o U TH Tgad AT B
e IH®T Tholch ‘FHAT 31’ BT &
. agaﬂr%mmw-qmasmu'&mw'ﬂsﬁaﬁ‘%l

o DNAT®H dgelh
o TP ThHAD HS “Nucleotide (FgfFerdierse)”

a‘gﬂaﬁaﬁrmﬁaﬂm—
1. 3Ofcd & YR W

2. GIGT & MUR W
3. 3ed¥-370ge Jal & YR W

1. 307cd & YR W —Jg i UhR & B &l
a) Wl agaw -

3ETRROT - N, Volellof, T, UThfde &R 3fe|

UIpfes T@X T HTSAINA 3T gl 1T &

b) 3TE-HRRATTA Tgeleh -

3ETRROT - Aoellsl THICE, Adcilel Algee 3|
Ig Ac. el duT maeAfes ool &1 mHSOT giar &
c) | Tgerh —
3¢Ie0T — Nylon — 6, Nylon — 66, Terylene, PVC, Artificial Rubber etc.

Itis also called Neoprene.

2. TTAT & YR W - I did UhR & BT &l

a) ifn@?ragﬂzﬁ-
e SUET U dTell BdY &

o ¥ - ulelf

Notes by Hemant Sir



Notes by Hemant Sir

o N Tolf¥ed FaT ¥

o  gTed), HIT I H SEAATS ERAT AT 2
b) arEa dgelh —

o FH TAT arell g

o I —Uicll 9T g1l H|
c) ﬁ'ﬁ'cﬁﬁﬂ'cﬁagﬂ'cﬁ-

e 3¢l - Jbarsc

3. 3eadX-3T0ad Jall & IUR W — g IR UBR & ad &l

a) U Fgeldh — Heek 3NOadh I FHASR BT &1 SADT oTdTel SEeID el ST gl

3¢l. - Buna—N, Buna —S, Neoprene, Artificial Rubber etc.

b) A Tgeeh - S e INfVdh I dgal Sl FoIYd el 2
3T, — Add, et 3|
c) AI-HECT Tged - I AT W A IR 30T A W Forgd A S
3¢T. — ST, Ufelrlid, uiel-Tereda 3|
d) AMI-TEE agAd - M B W HAGT IR SUST P W AH & e 2
3T, — dhdlise, AR 3|
SAPT HIGR A& deo hd FANE AT TH A W el A B
HORAT & hA H -E<F<TP<TS
Note :- E — Elastomers (JcITEY Tgeleh)
F - Fibers (R ageran)
TP —Thermo Plastic (AT0-HECT Tgeieh)
TS — Thermo setting (dTd-¥aeh Sgeidh)

1. Oiefe - SEhT Thalsh Shrs TR (CH,) B
2. PVC (Poly vinyl Chloride) :- S0 Tdheld 3aTs vinyl Chloride 1

Use:- in making Pipes / Rain Coat.
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3. CHAlA - 3HD! Uholdh 3ahls Col-Fe3iRIAA 2l
Use:- in making Non-Sticky Utensils.

4. PAN (Poly Acrylo Nitrile) — 38 Teheled 3ahTs Acrylo Nitrile (CH2 = CH —CN),_.__ &I
Use:- &t & wug garer 3|

5. Nylon — 6.6 — 3T Teheleh 1S Adipic Acid [COOH(CH,),COOH] + [NH, — (CH,)s — NH,]
Use:- Tyre, Brush, Clothes IT |
FE AT gaRT A geell A agerh L

6. AIAT - 6 - SHHT Tholdh 3PS hulloFeH B

Use:- T&ET Il #|
H
N
H?C/ Sc=o0 o .
H,C }SHQ =2 C—-{CH3)5—I‘|~I
H,C——CH,
i TE-6 "

7. Terylene/Decron (Polyster) - SHeI Tehelch Sehls Terepethalic Acid + Ethylene + Glycol (CH,OH —
CH,OH ) &I

Also called ‘Polyster’.

Uses :- Terylene &l TaX Ugdl 330iUS 3 TSIl FHAT 1T AT|
ToIAT Il H Y SHPT SEAATS ERAT I1AT AT|
TE T A sacRle aiar gl
8. WS - TE & UbN HI Bl ¥l
1) " 9
2) AW /PAA W6

1) UThfdeh TS - SHT Teholeh JehIS SHIN &

2) HYWNT /PHTIA TGS - THDT Teholeh 3h1S Neoprene or Chloroprene |
e IS &I TochlAThIOT -

UIHfAE T8 B oW & Y T aRA W WS FOR @ A

R CADE T G ™

\ ! \ \

S s 3 S

5 S 3 3
\ ! \ \

A C— CANC— (AN C—C

/ \ / \

S \ S 3

S S S S

/ \ / \
AL G CAA G LN ™

Vulcanised rubber
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Toehlehel TGS &I FEAAT - MEAT & TR dAlel F FEHAT ST

9. UYhoSC - ST Theldh SPls Ihdld + Bidealerss (HCHO) B

oM OH
HOH,C CH,OH
Q
T -
| ¢ » ] ’
= R _Z
phenol formaldehyde
CH,0H
(2-hydroxybenzene-1,3 5-triyiftrimethanol

TE FIH QT Tg
Uses :- Salfdger Eadd dad &, 94l & s ada 3 e
10. ATTHATST - SHN Tholdh SHIS HAHSA + Bldearerss (HCHO) B

Uses :- 8P SEAATA o ¢eal dlel dciel delled 3 ERAT ST &

11. T - SHPH! TPholh SHIS TATSAS + TASAN G &l

TAGAS + TS Toflel & AT &

Uses :- &1 SiT gaT$ & &Y & Hyel dd § SHHT A6t 3MaR0T T BT FT il 2
12. TEPIS - SHDI Tholdh 1S Helallof ¢l

Uses :- T{e @ #|
13. PTAA 0D - SHH Therd a5 WA 2

Uses :- SHT SEIHATS PUS AT I dTel HUS T 3 ERAT STam &

Soap and Detergents
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WA - S1d §H KOH or NaOH & &1 &l Freifcier S[@ell aTel a¥iy e & BhAT Il & ol &
A UIee g

KOH IT NaOH + Long chain fatty Acid (cfe<ll Srdicies H@ell dlel TdIF 31Fel) = Soap
ol 39 C=12-18%

o HEIA: HYA T F A BT IFe TET B
(i) Steric Acid — C47H33COOH

(ii) Palmatic Acid / Parmatic Acid — C;5H3,COOH

(iii) Olic Acid — C;7H3sCOOH

EET - (a) Castic Soda [NaOH] + Fatty Acid — Hard Soap (Washing Soap)

Reaction :- NaOH + C;7H33COOH — C47H33COONa + H,0

Cy7Hs3is denoted by R. Than — RCOONa + H,0

(b) KOH + fatty Acid — Soft Soap

Reaction :- KOH + C;7H35COOH — C;7;H35CO0K + H,0 Or RCOOK + H,0

o TEA TR F EEH B AGAOT Bed B

o WA HOR UL /TR Ul & ST Al ol &1 FAEF HOR STl H Ca, Mg HIS[g @1t & HROT
Tohisdd HHE Na, K& AU BRAT & &b Ca, Mg d BRAT & &1 3R Cag Mg dh ofdor dard &
ST A HOR STel H 9T el &l

URE - 1Y eal HA A HIAT &2

e g A H —> RCOONa ™ RCOO +Na & gear &l
* R — Hydrophobic or Non-Polar Stel # 3rgercieiier &dr 2
e COO™ — Hydrophobic or Non-Polar STa & gerareiier &icm &1

® ©) 8 ©) Free positive Na~ ions

®@ ighly negatively
("”’J(_Z‘hharged micelles

FAVAVAVAN )
C“ngCOONa_

[Clea.nsin g action of soap. Soap micelle entraps the oily dirt parl:iclea
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e COO — DH¥ UX Bar &I
e R—->UT W Fdr ¢l

dlc - Gl TAA Y alel HET F AT & 06 dlel HET W STel / 0T U A1d @
R 3eeX (S drell H1IT) —

o oo I Ir Mg
o  CIT-YedT
o m&HATS 3fe F i T 2

Nat

o HUS U & HYA GIRT I T ST Pl

A el ST &l

Nat
Oil
droplet

Na+
o URexfl WG (Permeable Soap) :- 38

Transparent Soap 3 &gl ST €1
o URexft &g ga & glycerol + Ethanol T U= AT STIAT £
*  Glycerol —» PfIA 31F T H HIHA 1T 2
e Ethanol —» @I & & HRUT 37T &
e 3cI&XUT - Pears Soap
o CIEl T & WY & ABEIA IHAC BT YA FHAT STl 2

AT /TP
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o T4 FH WFN WA drl Bl &b FAATS / Toebloel / TSIl DI BHAT Hoblde 3R
HAATA P GUed  BhAT B W delel dlell a1y TSI Hgelll B

e Formula :- RSO3H
o YA U & GSSII TATd B BH BT &l B

UATAD JT UPR & @ gl

1. 94T UASD - T IFUASD DA FATAITH & 9T IUASD Pealld ol

2. 3R JUATSIR - V& NUATAD [T Tethe, Tehlde @l AT 3UASIR hedld ¢l

3. IA-HIAF HUATSID - T HUASID Tofddl o & IFAGIH 3R a & Feblde o AT-3mafad
Fead & Ted A T 9 FH SEIA A E, Tg IdT A BT A




