Module - 5

FORESTRY -~ F&NGERTIPS | *

2024
MADHYA PRADESH STATE
FOREST SERVICE




;

Anuradha Mishra Ajay Gupta Shobhit Joshi

Udayan Subbudhi Akarsh B.B. Swarnadipta Senthilkumar V Suchet Balkal
Rakshit

1
T 35 Out 149 ré::)lt:;lctions in

Indian Forest Service (IFoS) 2022

10

Ayush Krishna Vinod Jakhar Gurleen Kaur Apoorv Dixit Mohammed Abdul
Rawoof Shaik

Shinde Sandeep Chandra Kumar Anshul Tiwari Vikas Yadav Subburaj G
Karbhari Agrawal

57

35

1
21 Out 108 g:lt:ctions in

Indian Forest Service (IFoS) 2021

@@

Ashish Vijaywar Ankit Kumar Jain .Sachindra Shubham Soni Rahul Chouhan
Singh Tomar
05 Out Total MPPSC State Forest Service 2020
— Selections in

Assistant Conservator of Forest (ACF)



MPPSC ACF/RFO EXAMINATION 2023 /24

CHEMISTRY

MODULE -7

s s

EDITION : 2024

© +917223970423 £ Hornbillclasses@gmail.com

Gole ka mandir, Morar, Gwalior (MP) 474005



claE CHEMISTRY
SYLLABUS
Unit Syllabus
Definition, types of Equilibrium, Factors Affecting
Equilibrium, Le-Chatelier’s Principle.
1 : Introduction, Equilibrium Constant, Equilibrium Constant in
Gaseous System, Factors Affecting Equilibrium Constant.
: Definition
: Introduction, Rate of reaction, factors affecting rate of reaction,
rate law, average rate of reaction, units of rate constant, order of reaction, half live
2 period of reactions.
reversible and irreversible reaction, endothermic &
exothermic reaction, fast & slow reactions
: Introduction, properties and uses of acids & bases, different concepts
of acids & bases (Arrhenius, Bronsted-Lowry, Lewis), conjugate acids & bases, HSAB
3 concept.
: pH discovery, pH of acids, bases & water, dissociation constant, some
examples.
: water: properties and uses, hard & soft water, heavy water.
: washing soda, baking soda, bleaching
4 powder, plaster of Paris, gypsum.
: lime, cement, glass, steel
: Introduction, position of metals in periodic table.
5 : Introduction, position of non-metals in periodic table.
: Types and examples.
: Introduction, steps involved in the extraction of metals: concentration
(gravity separation, magnetic separation, froth flotation), conversion of ores into oxide
(calcination, roasting), reduction of ore (different processes).
6
: Introduction & process
: Introduction, electrochemical theory of rusting, factors
affecting corrosion.
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: preparation, isotopes, types, properties and uses.
: preparation, properties and uses.
7 . preparation, properties and uses.
: preparation, types, properties and uses.

: preparation, properties and uses.

introduction, types rubber, nylon, polythene, Teflon, PVC, Bakelite,

8 biodegradable polymer, resin

soaps & detergents.

MPSFS Mains:Chemistry

0
2020 2021 2022

» chemical kinetics ¥ acid & base ® metal ¥ metallurgy ®imp chemicals ® H2N202 ~ polymer
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UTGASHA: T ATITERT, ARITEET & Sohi, ATRITaRT 3 THTfod i aTel Reh, 5o 3T fora o1 fem 3fie
reameree ferien, et gormelt § wrearmeree feerien, arramereer fRerieh sl e o aTet shiteh, T-Sd TR o1 fgial

‘-Tﬁﬂ'q:

feret off Scpmofter stfufsrar (afafsram) &t a8 Rufa e smr ot g (o) sifufsramet & @ swer 2t 2, Tt

WIS FEAN ol 36 STAET H, ST 3 Ao A1 TOre S8 AT, qIoe, T, el 371fe S 3 |1 15 aied Tel

Frar g SR A Fer w8

atbSc+d

Tgf a + b = 3w rfufsrn

¢+ d =g srfufsran

LEEC I EINIRERIEREREIREILE

a1 sfIfeRaT T & (Ry) AL [a] [b]

(Rp) =K;[a] [b] (K; = constant)
3R wey eAffsRam i et (R,) o [c] [d]
(Ry) =K, [c] [d]

T RIS 7 = (R)) = (Ry)

K{a] [b] =K, [c] [d]

K C][D
Kp _laml o

Kp  [A][B]

Concentration —

Attainment of Chemical Equilibrium

[Products]

1
|
|
|
|
| [Reactants]

Time

>

T-T K, T AT fEoties & & § ST ST € 3T U foRiy arom @ gcdss Temfes gfdfsian 3 fore gaent e ffsa am

BT 2l

Fe: I8 TR YR § Tiaier & it 3o o1 STRfRaT St & fore tfierres 3eume od € ofR wer stfwforan gt & fore

STTE A SARHT T 8| HIFATET o 1 off, ATHRe ST 3caTe Uoh-g8 # 94 8 2d © 311 30 arerraree o et i 3t

T T T R ST wehar 2

IETELT: S TTshaT ST STHIRT oh7 Gsduor

N, + 3h, 5 2Nh,
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77 AR a7 off 3 et & foF amafe stfafsran it amameren & feufa 7@ w8 STt 2, f|e amt o ff i
AffsraTat i o SRR Bt & S HaT § 1 Y[E Tiadd et g )

ATEITTET & THR:

® T ATRITEET:
I TR STaT Tt SRR 31 3cUTe U &) ST H 8 8
3ATET: Ny(g)+ 3H,(2)= 2 NHi(g)

o  fyHiT GrITae:

ek U 37 ST STeAT STRITareelT SRl foISH T STeTereelT shel ST 2l

3CTRUUT: Teh §i€ she AL H STt 917 ST qed I o ofi=r qreameret farawiT ameamereen @
H,0(l) = H,0(g)
(S STRT) (T 3TE)

TorwiTT TR # ST Y[ 319 AT AL TaTe YA B € AR I8 SI6/aTet i Hiew AisaT e e 2l

3IETEWT: CaCO; (s) = CaO(s) + CO,(g)
59 SARAT H CO, T R AZAT CaO(s) 3R CaCOs(s) % AT He H &l

TTEATEAT 1 THTAA A AT Heh:
Toreft oft o1 T ETRITErRI ATIHT, ST, SeTE, STeheh/3caTe shi Higdl & THTird Bidl 2

(i) «mHE:

o YN SgH T SHSHTANT STTERAT % foTe ameaaree feerieh st Wi e &1 ST 21
Ko O /T

o YN SgH T SHSHTIIST SATTRaT 3 foTe e feerish T A o6 ST 2
Ko AT

(ii) sraT:

3 R A TRT H TS TR o Tgd A THIE BT @ S S TSRS fohAT ST e 8 HATTh Sra/ate garef
1 GIgAT (STRIG) ToTd | T L= Biell 81 aAfehet feiter stfrfsra & ermaa § afterd = & gsrar & aftad= 2rm € i
IE ST STGHAT b1 THTIIA LT 2
Ff¢ Ong =0, ITeT T IS THTT T2I
Ife Ong >0, T ST STGT T ATATIET g faT ST 3T THiaid anft
Ife Sng <0, A 2Tel ST IT ATETRET 737 fowm <t 3T Tarmiafa g
(iii) @iz
QTFATETET TT SARHIRT shT TiEdT SG & Seq1al T Tigel sl & N o & Fedit )
(iv) 3
T AT i TuTferd et e 2
(v) 3R T
Ffe srfirforan o e i e firetts st 8, o ameermereen sraftafdd wdt 2)
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o) meﬁ'ﬂﬂ' (law of mass action):
TT T 1864 H TTeeat S AT §RT fGdT TRIT T, 3781 el o foh Tore o T are ot forelt sft Trematrar sfvfsra st

T ST % Alh SeAH (VTEAT) & TUHSS o AT et 8l'

Ife ek THIERTT -

atbSc+ d,SHETﬁEh‘(UT%@

T feeris K, = €] [D]
(4] [B]

IET IR 9T | fe= e 2isTen, HrraTae feeieh ot sHsieh shaatrr 2l

e ToRet BT SATHTSRAT B TTRITaree Rerieh:

aA +bB S cC +dD [ Afifshan]
fear ST :

_lelcp)?
[4]% [B]P

ST A § foh Stfsrar Scare st # € STR SAfiehie B H €| Uk Hqford ST |, Ses |igdl il 37 IshiHigh

(TEEHTERTOTTHCT) TTUTieh 6T =T o & H eh foham STt 2
Are: forelt oft 3 ST |igar AT | ot STt € 3T et | feh are Sy wigdT 1 ot St 2

[3] = 1, [H,0] = 1
IETE:
(i) 4NH, + 50, S 4NO + 6H,0

a Qeortiep | — [NO]*[H,0]

[NH3][0,]°
(ii) CaCO;(s) = CaO (s) + CO,(g)
F&T k= [CO,] FiTh 31 T Aok FAHM= |

SET SR e AT 2

T G d- Hy+ [, S 2HI

[HI]?
[H][12]

T AT fReie k = = x (W)

S FH 1T 9 $EehT 987 STTRAT 2hi S h, + i, 74:

K _H:l[R] 1

¢ [HI]? x
, 1
Jke=—=—
K¢

SAfTfsRaT qreaee feomien
aA +bB = ¢C +dD K.
¢C +dD < aA +bB K= 1/k,

1, g Affsra 3 forg wmerareen feertier, st stfwfsran o forg wmvaeen feeries &1 ehn 2T 2
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Trefter a3 AreaTeeT fRei:

TET T AT el i SR a1 & &9 § h il
atb=c+d

_PexPp

k,=
Pax Pg

® Kk, Tk UL HA:

_PePp [CEDITRTD () npm
K pa s (4] [B]P RT(a+D) {P B VRT B CRT}
_ [clip] (c+d)—(a+b)

[Al[B] (RT)

[CIID] A, An

im0 =k
M, k, =k, (i)™

&t An = 3cq1e H Trefter S7UTaT sht EeAT - 3A¥hreer H et oyl i dedn
e (3HH A TR 0] e ST €, 31 3 59 T2

A-/MAMIR T AT

w1 An, = 0, dk, = k. 30 wreTe fagia off et ST 31 36k SER

S An, <0, Tk, <k, afy greaeen frarr % Bt w1 39 9, o

S An, > 0,9k, > k, S wigor B afted foham Strar §, a ferrr s fem

JETE: 4 foreenfia grar & Sfel fohu ¢ aiterd s ST
e g |

() Hy(g)+1(g) = 2Hi(g)

An, = 2-(1+1) [3cITE HE&AT-ATHF HE&AT]

e Que. frefafaa amet # foreek fore K wa K o1 |19 9 g
An,=0 [CGACF 2016]
k, =k, (a) PCLs 2 PCl3 + Clz
(b) 2SO+ 02 2 2S03
(i)  Ny(g) +3H,0 = 2NH;(g) (c) Hz+1222HI
(d) N2+ 3Hz 2 2NH3
Now, An=2-(3+1) (e) $THTE T
-4 TE SR EEE (@) M SN o6 SeeRer 1 3
An,=-2, An,<0 W gaRT IR §, EheT (&) & mT B AR Ha
Now putting the value of An: T HIT T QT

K=k, (i) &

ke
(RT)?

K, =k (1) =
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C
%= (RT)?’ ke
(ii) PCLs%= PCL, +Cl,

now, An;=1+1-(1)
=2-1
Ang= 1, An>1
k, >k,

o k3R k T 3eT3at:
Unit of k,= (atm)®"
Unit of k.= (mol. L)%

Ff¢ On,=0, no unit of k, &k,

AT ReRieh Tt THTIIT Y ATl hileh:

) AT

R 3 = k.., O, ST k., L
(1) srfrfspa it feem

9ok ITATAT ST h1e o) Shten TreaTereer fReries shl Tsfera =t st

Exercise no 1

1. In decomposition reaction of ammonia 2NH,, =
Ny(g) + 3Hx(g)
2 moles of NH; are introduced in the vessel of 1 litre.
At equilibrium 1 mole of NH; was left, the value of
equilibrium constant (K.) will be [CG pariyojna | 3.
2021]
(a) 0.688
(b) 1.688
(c) 0.0688
(d) 1.788

2. A+2B=2C+D
1 mole of A reacts with 1.5 mole of B in such a way
that at equilibrium number of moles of A and D are
equal. The equilibrium constant will be [CG Vyapam

RFO 2021]

a) 1.0
b) 2.5

) 3

(

(

(c

(d) 4.00

Which statements is not correct? [MPPSC SFS Main

2021]

(@) Chemical equilibrium is a dynamic equilibrium

(b) Properties measured at equilibrium remain
constant

(¢) Presence of catalyst affects chemical
equilibrium

(d) Catalyst only establishes chemical equilibrium

rapidly

(1)b,(2)d,(3.)d
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TR HATIISHAT Al X, Sfferam Tyl o arer e, v fm, stfvfsra i sfaa v, ot feerien i garrear, st i #ife,
SAfafsramatt i s1ef 3Ty, Seshwolter ST STt tfirfsra, Syt i grmardt srfrfsran, dfer iR wie sfuforam |

qﬁﬂ'ﬂ‘:

> TEEE serashl = Kinesis (i 3188) = Tfd/ge=er
> srfforan o aU ot gonts au 1 fa i gonts gH | foret S1fSyenTen 3 Scare sht Higar H Iited o w9 § aftiye ferar s
HehdT 2| 3EhT Adaie I 2 T I8 I8 id & o W SAfireniar Scarel 7 ufafdd e 8

(i) foreht stfirermen i Tiigar st it )
(ii) forelt Seume <t wizaT 4 gfg 1 2
TR AT TR Tk AT FHeR0T o
R— P

T {9 =R & P FT @ZAC R [R], & [P],
G t, W = R & P T |igd & [R], & [P],
T R & A & T &
= R Y HigaT ¥ HH/(TH)
ERTAY | 374V ———— (@)
3R P o Tohe B I &
= P i TigdT ¥ gfg/ (@H)
e A 34 [/A Y S——— (i)
Tt A[R] 3T SH0TTcHe fotam T € sFifeh STiTehment st WigaT 9 &1 Tl 8 3T A[P] I Gehiicde foam 7 € #iifh
IeqTET T HigaT THA % T G T R
arferferan i Y geRTS: Tt (i) ST (ii) % STER:
AT THTE = TIEAT x T
3aTeXor 3 forw A AiEAT mol/1 ST W Tk | & TS 2r:
=mol. L. 5"
e forelt stfufsram 1t 1 ook et 3 foTe, STt STfTerer/3eaTe o1 TEIghIafeh TUTieh Uoh o siTer T2l @, aF &g
B A1 Iafturfr it & T I W rgHmiee Turieh & ferfsia foram st 21
IETEAT:
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2HI — H2 +12

sffrm e — L AF _ AlHa] Al
2 At At At

m AfTRAT 2T /T TATIT A ATl heh:

() @igoT: Afrernes AT 21Rrer wifsd B, T 3t € ot &t

(i) TIHT: 3T &R 9T, sTd d9H o @rer Sfafsramd ot & St 8

(ii) STPireRRERT oY iR STare: wSeR, 3 fiSh i g § Tsft & wfafsran &)

(iv) IR hl Suefar: Seeh Toheft wfcfsham st dt ohtaT &, STariersh g& effmT s 21

(v) SRTST: Uk T i St ot wehrer oft fcifsharm ot dst ot Tk 2

(vi) ST T ST qalTe sigH o |1 ToRUE shY T 9 St 7, ok uftonmerey gfafskamstt i &t § afg gt 21

Exercise no 1

1. Which of the following does not affect the rate of a reaction? [CGPSC ACF 2020]
(a) Concentration of reactant molecules
(b) Number of molecules taking part in the reaction
(c) Nature of reactant molecules

(d) Temperature

(1)b

T/
yfafsrarsfier wemfeat shi wigar st stfufsran e & s areafaes dsa wanmeres &9 § i frr ST st frmam
srfireat fomam ST R

ferett afurfora:
aA +bB — ¢C +dD T:

o fram =isteh = K[A]* [B] ; W&l x 3TR y ARl A 3T B sl Tigar i =11 &
() Tl uffsram s ot sifierment 6t |iEar & gETaie g 2l
(i) Terelt fow o wreftertoT o g <X e T Rttt ST Tkt 21 S0 SRINT R € 9T ST HehdT 2

SrferferaT st afrere X <kt oM

T o foheel a1 IETET0M t, A t, o sIe TTATshaT shT STEd T 3T TUMT hid o oAU, Taiferd |igar X, 3 X, i 1% & e foman
ST 2
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1 St =T S e L
T2-T1

Decomposition of N,O, is expressed by the equation,
3QTeT- N,O, — 2NO, + %20,
Ifin a certain time interval, rate of decomposition of N,O, is 1.8 10 *mol litre ' min', what will be
the rates of formation of NO, and O, during the same interval ?
The rate expression for the decomposition of N, O, is

A[N,Os] 1 A[NO,] | A[O,]
- = -— - x

At 2 At At
T,
So A1 o ANOs) 518 %100
At At
= 3.6 x 10 * mol litre ' min!
0.] 1 AIN,O 1
and A0y] L A0 i

At 5 At 2
0.9 %10 * mol litre ' min*

1]

2.5 ERER

Torelt atfirfsra sht shife, Stfirfsra shi T ST SEH Wit oI aTelt ST shY EigdT o s Heier ohl Gefild sidl 21 "at (2 g5/
T, 3TehTeR! shY Wisar ot ol 3 AT hi 38 e Affsrar Y snife et sar |1

o rfufiram ot ife dafora sTfsra & wsh SiTfr o ST RIgehiig ToTie W it 72t et 2
o Srfiforan 1 i THIT AT Wiz sh Hag & TICAIT o STTaT &, 7 o6 3eure wigm st we @)

o rfurfire it e w1 w T, ST AT quifeR B HehdT 2
eTeuT: SAfsRaT & ww Rife it 7o L o ot e 2-
(a) K[A]"”[B]"

(b) K[AT”[B]"
S8
(a) T=K[A] [B] (T TR0 & }

1 3 4
?‘ﬁaﬁﬁ:x+y:—+—:—:2
2 2 2

= =it

(b) FR=x+y=—ul=

3
2 2
=anfHIfe
o et &1 gewTa:

foreft arfurfsra:

aA +bB —>cC+dD%§:
T=K[A] [B] - (i)
et sAfufrar A FfE=x+y=n

AT a1 9
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=~

CHEMISTRY

= ("igan)'. gaa!

arferent: X RRerier 6 gerTzaT

IR ERI HIfE TRl
-1
AR 0 MolL™" 1
s (Mol.L—1)0
-1
o T 1 Mol.L 5 1 —
s (Mol.L=1)1
-1
i it SR
s (Mol.L—1)2
N Mol.L~1 1
X
Neff smife S (Mol.L=1)n
S-l

=mol. I'". §"

il

=mol™. L. S’

= mol™ L™

JET8T: Hy(g) + L,(g) = 2HI (g), order of reaction =? [when r = k]

g: now r =k[h,]° [i,]° [ x°=1]

ar srfirfsran i Aife:

0+0=0 I HIE

Ylf’l'cﬁ'% aﬁqﬁﬁm%@
AoRaT 261 3(r) = & Reertish (k)

W o e Fremre o1

K =(mol. L)' s

IETEXT(1): FfT ahife srfafora:

K = (mol. L)"?. §"" = (mol. L") S
K =mol?1>.S"

IETEUI(2): IS k= 3x107 mol>. L2.s™!, At Affsram it sife Jra shi?
TA: BASMAE k = (mol. L)' S

or k= (mol/l)"™. §™

I, TS S B T

mol\17 7 ,_(mol -2 .
e .S ={— .S
l l

1-n=-2

n =3, AT qA HI|

© Hornbill classes & 07223970423
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IETEAU(3): 2a + 3b —> IcUIE, TS a o Goier § NI o1 hIfE 2 B 3 b o Teer § arfirfspam o1 AIfe -1 B, v erfufsrn &
HIfe il T R 7R T Forarm wefieneor fordl? X O AT TS TS © S (T) 3Tohet a i HidT GNTHT Bt St 82 (&ft) S1ehet b
g Tef} & STt 82

TeT: IR <l X (r) = k [A[B]"

arfirferan 3 ife = 2+(-1) =1, Tem Ffe.

(a) TR |igdT r = k[A][B]"
AT R W r'= k[2AT[B]”
Now dividing these:
= = K[2A]*[B]"*/ [A]*[B] !

T/

il
or, 1’ =4r, 3T9J'THET4ZHTE|ETI'§I
(b) WRfER TigdT r = k[A][B]"

arrefl L W r'= k[A][B/2]"
Now, T;’ =k[AJ[B/2]"/ kK[AJ[B]"

T/
T
or r’=2r, JAYd 3L 2 gma‘e‘ﬂél

AL FIHTA:
I RIS}
t=t,,and x=a/2,

t,= = ort,0a
2k
T IS 34
Topelt SAfSoraT o Tef ST hi “SATMHRE hl AEAT T I8k TR T o AT Toh i L oh [TQ SIS G

w1 g foa STTa 21 39 Tefteh t1/2 SR S STTT 81 59 YehTT, S shife stffeman & fora:

2.303 a )
K=——log— & k= X feertien, t= w0t
303 a
T YR A9 t= log—
k a—x

ST x=a/2, t=t,, , d GHIHOT T TH T T ;

K 2.303 1 a
= 0
t1/2 J a—%
.303
k= log 2
t1/2

0.693
Or, t,, =—— [log.2 = 0.693]

nait e T

nef =hife T SffoRa 29 31el STTgshiet WP HigdT 1 =1d 7 (n — 1) ¥ SchAgaTd! 2aT 2
1

tl/zaF

10 © Hornbill classes & 07223970423 b4 Hornbillclasses@gmail.com



For the first order reaction, the time required for
99.9% completion of reaction is how many times
that required for 50% completion? [Raj ACF
2018]

(a) 50 times

(b) 10 times

(c) 5 times

(d) 2.5 times

.303 a
Solve- t= log——
k a—x
T = 2.303 ) 100 2303 )
20" T °8100-99.9 k8
100
2.303
~ log,,1000--------- @)
N T _2.3031 100 _2.303l )
oW oo = T %8 0050 kBT
(i)
o ) 3.000
Now dividing both the equation: = =
0.3010

The t,, of reaction is doubled as the initial
concentration of the reactant is doubled. What is
the order of the reaction? [Raj ACF 2018]

(@) 3

(b) 2

(c) 1

(d 0

Solve: we know that half -life is related to

concentration as

t, & an—1

according to question,
tiz  1/a™"?t
2tyy, 1/2a™71
V=2

2-1 — 2n-1

n-1=-1

n=0, hence the reaction is of the zero order.

A first order reaction A —> product has a first
order rate constant 1.15 x 107s" how long it will
take 8.0 g of A to reduce to 2.0 g? [Raj ACF
2018]

(a) 802s

(b) 1205s

(¢) 601s

(d) 200s

Ro
R

03,
P

__ 2303 8
T 115x10-3 B3
=2.00 x 10°log 4

=2000 x 0.60206
t=1205s

Solve: t=

The reaction A — product is zero order while
reaction B—> product is first order reaction. for
what initial concentration of A, the half-lives of
two reactions are equal? [CG pariyojna 2021]

(a) Log4M

(b) %logezM

) logaom

(d) 4log2m

Solve: for a zero-order reaction, concentration at

any time
. a .
i S l
1/2 Zk ( )

tp = — e (i)
from (i) and (ii)
a loge2

2k k

Or,a=1log4 M

1. (b), 2. (d), 3. (b), 4. (a)
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> srgeEmvit Il St AffsRaTd e T & fowm # 2 wehd §, 37 TR AT e ST o 36 SARERE
ATTE IATET H el Tohd &, AT IcaTe aTqd I1fhIehT H & saet Tehd| IS8T & feTT:

1.

IerereRTr ffsra: wen rfifsran stei we o 3T &R ueh wmer gfafshan steh eaor 3 ) s 2
A + & —> 90T + T

HCI + NaOH — NaCl + H,O
FeraroT ATRT: T ATTRAT STet STt =i | a1 3T-STenT Fereiicl aavT fieiet U STaaid a1 § Sit aie §
SIS T 2

ETET: AgNO, + KCl — AgCl + KNO,

(=)
5T rfufsrm:. weh rfufsren SRt ww yered 0, T & wrer gfafsham e ®, Sre® Tehier o o7 & &9 § Selt
et 21

3aTaUT: 2H,(g) + O,(g) — 2H,0(g) = (SIdTy)

AR STEE: Uk SATThAT STt e ATk 7 B 0 22 STl @ AT foreifea gt St & ST fafsie wehm o 3cure qar @)

Heat
32EAT: ZnCO4(s) — ZnO (s)+ CO, T

e CaCO, 1 ATHRY 3TTEH, &g UT H Scswavitar sifufsean & ofiK get urt & stqekwofey stfufsr 21
i ST el srree Rl wh s & g ST g B i et S 31 9 g
23U SRR el ST 2, STelfeh ST Soide< STH shidT & S STT=IfId el ST 2 3 2 Siffshamd smfire &:
(a) SHATHHERIOT: 02 T STSAT/H2 T EHT
QTR 28(s) + O5(g) — 2504(g)
(b) ITI=RE: H2 T ST/ 02 =l T&MT

3IaTT: 2FeCls(aq) + Hy(g) — 2FeCl, (aq) + 2HCl(aq)

> SRR SIforRa: St Sfvfsre ST feemett 7 St & 38 Schwvit AT Fed 81 5aH AfRen 37 3eae Th-gae i
ufafdd g1 81 3 sl e gid € ofit ok o yonelt § et &) 3 stfufrand wftad aga o S # o
I T STRY T8 Hehell 8| 36 arearae ot furfer oft Sea= gieft 21 379t fireq e Saett 32 Wit STt R

JTEUT: N,(g) + 3H,(g) < 2NH,(g)

SR (i) T (i) forsmiT — et of foreror arerteren steam # fem man 2

Teafe stfuferan auard (isothermal) B0 o feer 2, afy saffsran et Wi (isobaric) 2t gara e 2 i afe

srfrfspa arsTRaiT (isochoric) HIECIRRER T ]

© Hornbill classes & 07223970423 b4 Hornbillclasses@gmail.com
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Exercise no 3

1. Neutralization reaction: [MPPSC SFM 2018] () The dissociation of weak electrolyte is a
KOH,,,+ HCl,,, — KCl,+ H20---- is an example reversible reaction
of which the following type of reaction: (d) The presence of free ions facilities chemical
(a) Reversible reaction changes
(b) Irreversible reaction 5. An example of reversible reaction is [CGPSC ACF
(c) Both reversible and irreversible reaction 20171
(d) None of these (a) AgNO;qq+ HClyg — AgCly, + HNOsq
2. In areversible isothermal process? [MPPSC SFM SP (b) 2Na+2H,0 — 2NaOH+H, T
2019] (¢) NaOH + CH,COOH — CH,COONa + H,0
() Pis constant (d) Pb(NO,), + 2Nal — Pbl, +2NaNO,
(b) T is constant (¢) None of these
(¢) Both Pand T are constant 6.  The thermal decomposition of CaCO; is [CGPSC
(d) Neither P nor T are constant ACF 2017]
3.(A) AB+ C — CB +A [MPPSC SES Main 2021] A
CaCO; = Ca0O +CO,
(B)AB+C = CB +A
(a) Itis reversible reaction in closed pot
Which statement is correct for reactions (A) and o o
(b) TItisirreversible in open pot
(B)?
(¢) Both aand b are correct
(a) (A) Reversible and (B) Irreversible ) )
(d) Reaction equation Is wrong
(b) (A) Irreversible and (B) Reversible
(e) None of these
(¢) (A) and (B) both are Reversible
7. The combination of H" + OH — H,0 is called
(d) (A) And (B) both are Irreversible
[CGPSC ACF 2017]
4. Which statement is false? [CGPSC ACF 2020] )
(a) Hydrolysis
(a) The grater the concentration of the substance ..
(b) Neutralisation
involved in a reaction, the lower the speed of the (¢) Dehydration
reaction (d) Dehydrohalogenation
(b) The point of dynamic equilibrium is reached, (e) None of these
when the reaction rate in one direction just
balances the reaction rate in the opposite
direction
(1)b,(2)b,(3.)b,(4)a,(5)c,(6)c,(7.)b
© Hornbill classes & 07223970423 g Hornbillclasses@gmail.com
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FEATINST U FHeArardt srferferaTd:

o eyt TR Uk TffoRam STel Ush dF FoAT 3 B9 H 1YY STTHUTH F SHoll bl TSN hdT &, Soarenst rffsran
FEAN 8| AT AT o st=l Sl o Toree o TROTHEEET BT 2| {6t 7 ST o o o ATed 8 91 S 8t 81 <o
7 i § ufterer & Sor off STt @ Safer o st qrome ST war =1 | &, rfiferan & 3id °§ wdedt (erfufsren &
SR ST Soell | Ui o1g STt 2l
ITETT: ThTT WO, AT BraT §oT et TaTes, o o i, Teft o, Teehd ot 22T, AT ST, Hera, Jreaurad,
AT e § TomT g7 =1 =7 Fmfor st

o et SAfufsrar: wen tffsran Stef o 3109 STHUTe o &5 H TRl 3R ST 3 &9 | o1l ScdrSid ohidT &, FEATard
AT FEaTd! 8l TarI SATHAT % S, SI5a e 1l hl SATaTIHAT Bl @ S AT o TRy U
ST o e & ot Wi AT H St frreherd! 21 sffsranel & oiq § wriiedt oft A 2 St 2
ITET0T; IETETRT, Torelt TaTef ol ST, $6 3ht WTfsha, 4o, Hom, FHaror, STra o1 et ST ot & i aifeam
FHTeH

Exercise no 4

1. The nature of the reaction of formation of quick lime from limestone is [MPPSC SFS Main 2019]
(a) Exothermic
(b) Endothermic
(c) Irreversible

(d) Spontaneous process

(1)b

13 AT ST & 2T SsATerdt 71 Ut e i foe:

Torelt STTTSRaT o ST W ST o FTT, @1 Ang 2T TTORT ST =NTTeT, ST T qeaTupt o Hiel i S # aiEa 81 I8 avt
SHTH SHUTT STol Sfaifsha frefter sraeen d 8

A, Ang= 3T T TET TRHTY] HIeT EEAT - ST H T TCAI] /it hl St

If Ang > 0, dt 3tfrfsrar Sermeist gt

If Ang < 0, dt 3¥ffspam seaardt anft

SaTETUI(1): Ny(g) + 3Ha(g) = 2NH;(g)

now, Ang=2—(1+3)=2-4

Ang = -2, 5% Ang 0 & 5% &, sfurforan gramerdt €l

IITE(2): 2802(g) + 02 (g) — 2S03(g)
now, Ang =2-(2+1)=2-3=-1
Ang =-1, T—j:\i%!?Ang 0 T =0 &, afforar emerdt g

° T UATE: G e ¥ foR stomed stfufirand shem SAreiet et ¥ i s stfufsrnd ghem S g g
STeIfeh 7€ T AT oht 37T ST aredforehdT 1 BeeTaoT 8| Jemel #; 36 R o % ST &

14 © Hornbill classes & 07223970423 b4 Hornbillclasses@gmail.com
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o0

7
L X4

X/
L X4

TS STqere RIfshad: BTetifeh g 31aered Sfdfshamd areaa & SeATST Bt € (3T oIgH & fofw oAt Y
SATITIHAT), AR S FEATE &1 Tehell T, TEHT T SAThTh SRR B & 3 3T 89 W il Bred &
TR % foAu, A1ge@ SHiaags (N,0) 1 A3 SR HATais i 3qeeT Seaardt 211 2, wol & 36H T e &l
ZEAT A BT 21 2N(g) +0,(g) — 2NO(g)

FETEt TS STUTRATT: STeIfsh g wRiter ST aTead § SETad (ST Seasieh) BNt €, F ST &
bl €, TR STeT AT STcafren Tfafsramsfict 2id & i stem oA & foTT St it STavershar aidt 81 3aTer
& foTT, BTeeioH TNTEe I % AT BTEEie 3R TR T TS ST 8, wRiifh 36H & WA & e
TSI SO B g R o forg it ot sTrerareaT Bt 2|

H,+ F, — 2HF

Sereifieror stfurfsramd: seretentor stfrfsran o Fueh STt s o foT et Sfiv e T EES wITie B 2
BeTifeR & AT 31T R T Femardt St €, 3R uftre o o ORIy ®7 & weie St € d o ST & gl 8,
3R ST o6 offer TTelt ST B IS o FoTq it T & St oY STTarverehalt Bt 2

HCI + NaOH —> NaCl + H,0

T ATTRATT AT TR T FoTard! gidt 8, foreen s1ef 2 fof o ot Sredt ) 2raiifr, 39 Fo 3Tvare i 2 et &
T, R & U9 U A eEgIeH IR AT #T g6 T SeArent sifufsran 7, e ot @ 6 ww wff @
AT AT &) 38 HATATTh, T S8, S STFSISH, ST THEA TSI ST & +ff TR e 2

BIE Ua T STaeT § % AT ihRaTs:

-

CeH,,0, + 60, — 6CO, + 6H,0 + F=it

FET H, DI 1 AIS o (1T SIS BT STANT FohAT ST & I oA [ohetdt @ ST &H ST Tifaieri shl ot |
Teg T 31 ST I8 Ueh Ssamardt STfferan 21
TRTST HEFHT:

Sunlight
6CO, + 6H,0 — C(H,,04 + 60,

FET RIS SH o T st g grr wee skt St 81 =ik 3wk g Sl skt Strevasnar Bt €, 7€ U oA
Affsrar 21

FLfA YTt hT ST
A TR W, ST HATTshaT Toh ST Blell @ sRiifeh SI¢ AT H 72 % {18 srga 1fereh St o1 SATervarehelt it
2, Sifor Tt Seafa vered 3 3T9ee o o1 TTHT feherd! @ SHio 98 ek et stfifsran 21

Heat
2FeSO, — Fe,0, + SO, + SO,

ek 35k foT oAt it TRt @ ST AT STTHe 21 TR 2, T U FATi i 2|

2Mg + 0, — 2MgO

=foh 718 TSI TSR T Ue ST € TR 3EH IS 3 |1 Fielt et 2, FEfers 78 Uk et stffsre 1

Cao + H,O0 — Ca(oh),

T 1 e, g I Tk FeATardt TR 21 8 39 aredfaeh Sitee # +ff 3 wohd @ St o §¢ = J I firerr St
2, a1 feRer <t earfer o |rer o<t /e o ST Iea=T Bid) & S a7 & S 2

<o et v e AT

© Hornbill classes & 07223970423 g Hornbillclasses@gmail.com
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fafir Tremafies stfaferand srer-eten ot ot it €, 37T 36 SR o et STfufsransty o6t 91e it w 3 afvrn 7 fafoa
ﬁnTITTrI'I'dT%:

o iy arfirfsramd:

7 ATTFATE S oSt Bt & o6 3 STRIEHT h U | AN €1 Bfed 8 Sl 81 3 dR W, 37 SAtafRns 7 st
SrTTfot et it § STk safere 578 smafen stfufranstt o w0 5 ST Sar 81 37 Stifranstt oy o 8 8§ T 1074 F
107 TS T THT AT 8 37 SAMIRATAT 1 7T i s T stevd 21 Ul € o e &:

0,
L4

Teat ATgee 3R Hifsad FARIEE & =it o fHeAT T AgCl 3T ST

AgNO;+ NaCl — AgCl + NaNO;

ST FARTEE 3R AR THE o =1t b A T BaSO, T STT&T0r
BaCl, + H,SO, — BaSO, + 2HCI
foreft a7veT T &1 3 ETY SeTEeRTT STel 3ok STof & Eied ohi THeTrIT STt 2

HC1 + NaOH — NaCl + H,0

o g HffR:
e AfUiRaTE TEft et & ST sreg el Sl 81 st 3 qrom R off W A ufted fee § 3 E aEe @ wehd
) et rfurforamat i icreht it sTeme T ot HieT 31 W o e &

>

R/
*

*

X/
X4

L)

K/
X4

)

AL AT W BTSG o e Siferrsia o we stfurfspar

2H, + O, — 2H,0

(et wfdfsra S & & FIC o =am wr § st Y STTavaehT it & 37T 38e forT R 3 arone W e o
T gl

AR oS THiee W argwee H,S i wfafsrn, 7 wfafsrm et e uHiee He ot e o adt & St agd efit-efit
BT 2|

AL AT O FTe T SATTorrs o e STffora

C+0,— CO,

T 3T SRS 298 k T CO2 T o § FTTiaehi &9 §  for B &, 6t +ff hier wam  worenford &7 &
37T T RS & 3R A ae +ft wiafoRamee e 2

IR T HETT STia efieft s 2

Fe,0;+ xH,0 — Fe,0,.xH,0 (SRS ik Siiaanss)

o ey srfufraTd:
IUUh &1 =RA T3 o o=, s Sidfshatd Bidt @ ST sHL & JI9H™ 9 Hegd 31T 619 a0 @l W et 8] SAfeeha I
SiITSRATE SToTTerer Yehfr shT BT &) e HTHT=T 3ATETT &

(M)

BTSN TIFHTSES T ITIEH
2H,0, — 2H,0+ O,

(i) TS STESTHETSS ST HIel HIAISTTHETSS  sier Aforan

NO,+ CO — NO + CO,

(iii) Tsfeeh STaETES IR FARIA o sfiwr Affsran

NO + Cl, — NOCl,

(iv) SETHT A I

CH;COOC,H; + NaOH — CH;COONa + C,H;OH

© Hornbill classes & 07223970423 b4 Hornbillclasses@gmail.com
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ester sodium acetate
ST THHATAT:

The mechanism for the formation of NOBr, is 1 A[C ] 1 A[D] 1 A[A]
[Raj ACF 2018] 2 At 3 At 4 At

N A[B]
NO,+ By, = NOBry, -

At

RDX
NOBI,, + NOy, — 2NOBr,

Find the order of the reaction with respect to NO,
(@) 3

(b) 0

(c) 1

d 2

The zero-order rate constant is expressed by the
unit [Raj ACF 2018]

(a) Lmol"

(b) Lmol's”

(¢) L'mol's

(d) L'mols’

The t,, of reaction is doubled as the initial
concentration of the reactant is doubled. What is
the order of the reaction? [Raj ACF 2018]

(@ 3

(b) 2

(c) 1

d o

For the first order reaction, the time required for
99.9% completion of reaction is how many times
that required for 50% completion? [Raj ACF
2018]

(a) 50 times

(b) 10 times

(c) 5 times

(d) 2.5 times

The rate of reaction is expressed in different ways

as follows: [CG Vyapam RFO 2021]

The reaction is

(a) 4A+B=2C+3D

(b) B+3D=4A+2C

(¢c) A+B=C+D

(d) 2C+4A=B+3D

The rate constant of nth order reaction has unit its
unit as [CGPSC ACF 2020]

(a) Litre'™mol"sec™

(b) Mol™'litre™'sec™

(c) Mol litre™'sec™

(d) Mol™litre""sec™!

1
For a reaction Z_A — 3B, rate of disappearance
of reactant ‘A’ is related to the rate of appearance

of product ‘B’ by the expression: [CGPSC ACF

2020]
_ dlal _ diB]
@) dt ~  dt
_dla) _ sais)
(®) dt ~ dt
_dla) _ 1 dig)
© dt 2 de
_dla] _ 1 dis)
(d) dt 6 dt

The decomposition reaction of ammonia gas on
platinum surface has a rate constant, k=2.5 x10™
mol L' s™. The order of the reaction is [CGPSC
ACF 2020]

(a) Zero order

(b) First order

(¢) Second order

(d) Fractional order

© Hornbill classes

& 07223970423

g Hornbillclasses@gmail.com
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9.

10.

What is the unit of second order reaction?
[MPPSC SFM SP 2019]

(@ S

(b) Mol'Ls™

(¢) MolL's™!

(d) Mol’Ls™'

For a chemical reaction R — P, rate of reaction is

given by [MPPSC SES Main 2019]

A[R
@ S
—-A[R
o 5
A[R
© -3

11.

A[P]
@ SR

The reaction A — product is zero order while
reaction B—> product is first order reaction. for
what initial concentration of A, the half-lives of
two reactions are equal? [CG pariyojna 2021]
(a) Log4M

1
(®) 7 logom
© logom

(d) 4log2m

(1)d,(2)d, (3.)d, (4) b, (5) b, (6.) ¢, (7.) d, (8.) a, (9) b, (10.) ¢, (11.) a

18 © Hornbill classes & 07223970423 = Hornbillclasses@gmail.com



CHAPTER

UTGAHA: ST T &I 3 70T 37K IO, 31 TR & ot farfirey sraremond (v, sieee-ar, ), agfina s ok
&I, TEUHUST ST, Hoe T, 370, & 3T g o v, foaiem feemien |

‘Tl'ﬁ'il'q:

A To3 AT o8 TfEH | R & Foreeht a1ef @ @er | 3 i oft BTggie I war ©, St foRe o1y wared B e
(BTSSISH T T i T HETH B &7 Ueh 3T0] AT TR 2, SiT 375 § SRS IS ST T80T A § Teqd 2t 2l

Fref waTelf T UEEE AR TS WE w1 ¥ A St ¥ Ao forend I A A § seed 3 Fo arged & an
SITTshaT ot T STERTSG IS Heh i o6 foTl ST ST &

ot R, &R AT FRTaT Frga T AR freer st sTae 21 S & A H g W1 & 39 & (alkali) FET ST 3 A€ I 8
o & AT foremar TR it e R 3 € TR AT ST Heed O

T o T o TUT:

T

(1) 3TFeT Tohfer  Hefreh & 2

(2) ¥ forega o 7= HaTes &1d 2

(3) ST pH Wed 7 & o BreT 2

(4) IETEOT: HERI A (H2S04), TGN 31 (HCl), T 317 (CH,COOH)

&
(1) 3199 el e o, & forsTeft 3 oT= TaTe o §9 § %l id 2

(2) TR pH | a7 § A1 B 21
(3) I e W &R BTEgiaETEE ST (OH) B1ed 8
(4) aTEXOT: Tifeam BEgETsE (NaOH), fiesh 31T B [Mg(OH),], e Tggimigs [Ca(OH), ]|

A T TR o IUINT:

A

o UfhRew s w1 g =i, omr fweht wer S €, w1 i Se ST 2 €, S geen ST ged ®9 6 @
gRReTd & FU F foRar Srar &
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ST T T 3R (H2S04) 3T SATT &9 H TN fohaT ST 21 SHTEHISTSer oh §o 3l =T L 6 foeIq SwnT ot
ATt et 7 ATHAR T T8 T Bl 2l

Tsfeeh STt e o T ST Tl 1 Uk AN ST 8| 36T STANT @ uiwersh o 9 4 +ft fopam S weha 21
ferepieant, {71, 3t 371X e o Sffeltfireh Scated # AT3feeh 3TFet ST HowIeh ST ol ST M 2
BT STF S STaet 9T 8 U TE He B

T TR FTt & Fmfor 7§ wifean SEgiamEs (NaOH) T SUWINT MU ST 8] $6ehT ST @ o fmior  of fopa

ST R

Ca(OH),, TS/ & 3T <A1 AT Hicxrad sTsgiadrss i el ST &, 1 TN selfe I8e (CaOCl,) % Faior % fog
[ERISIGIE]

T o1 BT § SRR fohaT ST ATt T firsrr Hfewrm S1Egiense [Ca(OH),] I 7eg & ST ST 2

fireen 3T BT [Mg(OH),] 3T SURINT ST T Ush Loieh o &9 § {51 STTaT 81 I8 " e | foret oft srfafies smetar
ol off 1 AT © IR SHAT 38 TieTiet o ®9 T IUANT fham STTar 8l

A ETESTaaTSe SRITTRITCITST & SURIRT fofalT ST STt U g &t Hecaut stfismieh 21
31 et H foreft oft Srferfieh SFreTaT ol 31 §U [ o1 SUNT shieh f=Toehar fofa ST wehett

AT I R HelelT ATUROIT:
> T Ud TR <hl SWEd TALRUM: TSI STk wid SHEH=E J 376 ol U8 UaTd o ®9 § qHiva fomam 8 S

AT T e BTESISH AT (H)aq I 81 IETET- AT51eh 3T (HNO3) SR STSSITaliish 37 (HF) 3T1e| I T art
% AT & WY AR TES IR ST (H30") a1 2l 3 &R o 9aTel & S grsgiierdet A (OH )aq 3¢9+ d el
T & foTe Wfeam eregiamse (NAOH), SHiesram eRgiaarss [Ca(OH),] 31fe| el 1t ar &) it arehd 36
foret= & He+ 31 OH- 3115 3 <t st o fnfe et 21

o U 3H firgid T Tk U A% B 6 Tw e iR & o sfte wfafser ot wherargder awear @ o deor o ot
T AT 2

o U 3H HAYRON I Tk Heca ol HIHT 7€ 8 fo 7€ 78 T H farhet @ foh &mrdier forerem & ersgiase A i
Y el gaTe, S fF No2- 3T F-, ot & &8 5t St 2
TEEhT U TR EHT At STl Siet W AR ST 81 3T HX (aq) % STefteRtr st frefafaa aefieon gr awtar
ST Tl 2:
HX oy H' g + X
or

+ _
HXug + H,0) = Hi0 (g + X'eg)

7T T WM, H+ ogd Tiaisrameiiet 8 iR Siefr foemm & @ ®7 @ Hisg 78 © @ ¢, g6 a8 ot &
TS T & ST ST & 3R EEGIIH ST (H307) a1 2

20
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6 TR, MOH ST U &R A0 STty forererd & STt it & foreht gefiertr e 2:

MOH,y = M’ + OH g

> T UE AR T FAECS-ANT ATURUI: FCS-AR [HEid  TTAR, ST T UaT 9are 8 S W12 (H+ 3TRH) a9

A | e 2| TS TR T 3 i o o JoraeRioT § T & 7R gHer fore & He+ AT 31 |igar e ol
&I =1 Ueh TS (H+ 3T 1 T1eh R i | et ueref & &9 # aieiva foram mam 2

o TV 36 TSI 1 U wreT AT iRt bt STt AT A ehfr wht wHE o 3hehT & 2

o i 3w fHgia il T Hecaqul €T AT © foh I8 5 wHe | a8 for ergier o st aret ifies s stvet T
Tefiid #d &, S {5 BF, 31 AICL|
&R, To SIS (H-+ 3TRI) 1 Tl G § Tar vared g 81 3T 24
H,0 & NH, 3T JIeahtuT frefotiad Hefiehor gy g1 7/

NH;(aq) + H,0O(l) = NH,(aq) + OH(aq)
(FR) (37FT) (W oTel) (BT &)

& T TS ITorde ST i TR oh ShTE0T ST | 3 WTdTsha H, 9T+ 3T 3707 T1eH aTaT o &9 H 1l Lt
3 3T STIFRIT 3707 WIS STHhd! o &9 H 1 HLdT 8 3 36 THR, I T FECS - ART TR ST &I gl STl
2
YA 7T U AR
ST H, ST g ARl &t STt ®, aF HY (NEH) NH4™ 8 OH 8 SrHidid &Y ST 81 39 fRufa § NH4' siiee 3T &
&9 § 1 FAT € Tafh OH e &R & & 7 1 AT 8| “ST-aTR I Fai sharet Tk M 1 S et &, o
HEA-GIR JH FEATAT 81 FAFAY, OH" 3l 7Rl H,0 T T &7 T STl & 3 NH4'shi & NH, =1 Gt 370t et

ST Rl

A + &R S HYHT I + T 31t
SEEWT: CH,COOH + H,0 5 CH,COO ™ + H,0”

3rT: CH,COOH, &R: H,O, ¥ 37Fe: H,0", ¥ & CH,COO°

e Tt TR, &TCH Hi+ ST SISt sl &, ST &I, 37t § Ho+ 377 BTt sl &l

>

T A T &R

Tt 61 orde wReTeT 3 skt T & o o W Ut st 2 e wek et sheren g € i gater, se T stk S
SIS ol TfiehT T shl &7l Eiell 21 GE S, EU- & Uk UE ST @ ST Sl o1 Tk Sfehed] gt T@et @ 3
ST, SFA-SIST 31T o & H R F Thl! 8| TS FHGIa STrer T & T JRAToT H BTgGISH I T A Tl
FAAT 2

o TEG-3TEA Tl B SorAIh IO BId € STelfeh ogd &1 H I frraithicreh o7 8 8
o TSH 3R o IaTeWN: Cu*', BF,,Fe®| 58 SATURI %1 38TEN: F', NH,, 3R C,H, (Tferef)

© Hornbill classes & 07223970423 = Hornbillclasses@gmail.com
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® UF W I, q3H &N U U Foidgi SIIS! bl TR AT &, 39 TlGHaT H T AH- HeEaISh st ST 2l
ot ATk 1 TE9 TS % T H ST ST 2

TOT: 3H ST % AT BT TR AT &I 6 & H qFeaTf fopam S et 21 Teifen, 7€ 37 TRl SR & Y dTehd %

H SIEd W TR &M FT 2

THAT: T7 37 3TF-aTR SffoRaTet i e i 7 faee tear & fomw wow gesaiess s o fmfor s € g 2l

> HSAB STIEUT: 30 F3R/Tg 3Trel/&TR SFTLTROM off e €1 FHehT I8 s A -8 T3l o Ieare shi el
AT @ o Fer Sarer fhortelt 21 39 STaamon H et R @ o g ST st | wiifshe S € S g e o wry weea
U ST 8, STelfoh AR ST fsil ¥ STThaT 3 © ST F3R &R o |1 HSq e S &, 311 vl e @ 81 81"
et w7 afiertr Sferhat e TRt o forg wiftrewat s amer 2w R oy sifufiea % fo aremeen ferid w
ST ol
FIR FAT H BIE AT ST ST ST I B & [ LT AT TR o I SIcH ST S foham <11 wat
B F3W 3T & & HY, Li', K, Ca®, AI*, Sn*', BF,, BCl,, CO,, RCO", SO,, RMgX, VO,", AICL,.
A AR A forgd UM TR FH AT ATt Bl 2l FSN &R, FIR Al o AT R AMfireh 3 Hepet s
o stferer deorar & wfafsham s 21 3R TEW & I\ F, OH, NH,, N,H,, ROH, H,0, SO, PO, CO,%,
CH,COO"
T SFFA H o ST AT oS SR ST A0 Bl & 8 STUETeha 3= Sroll Tt ATV e gidt €| 78 vt AT

 ¢1elTehtor A1 Bid €| g 37l % SO Cs”, Cu’, Au', P, Hg', BH,, Br,, I, RO”, quinones |

77 &1 & Tt g sRotTersha e 3= gefleraT arg STt €1 9 &R o 34T H, R', CO, PRy, CH,, SCN, T, S”|

ACID BASE
Hard acid Soft acid Hard base Soft base
Hydronium (H30%) Mercury (CHsHg*, Hg?*, | Hydroxide (OH") Hydride (HY)

Hg22+)

Alkali metals (Li*, Na*, K*) | Platinum & palladium

(Pt>, Pd?)

Alkoxide (RO") Thiolate (RS)

Titanium &

(Ti4+, Cr3+, Cr6+)

chromium | Gold & silver (Au*, Ag*) Halogens (F’, CI") Halogens (1)

Boron trifluoride (BF3) Borane (BHs) Ammonia (NHs) Phosphine (PRs)

Carbocation (R3C')

P-chloranil (CsCl402)

Carboxylate (CHzCOQO")

Thiocyanate (SCN’)

Lanthanides (Ln3*)

Bromine & iodine (Br2, |2)

Carbonate (COs?)

Carbon monoxide

(CO)

Thorium, uranium (Th*,

U4+)

Hydrazine (N2Ha)

Benzene (CsHe)
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re:

Hard—soft trends for acids and bases

. hard intermediate soft

Acids

Mn Fe Co Ni Cu Zn |Ga Ge lAs

Rost ¥ e Nb o Tc RlRAPdAG G n so s As selBr
©s Ba Lu Hf T2 W Re (08 ir [Pt Au gl [l Po o

hard intermediate sofi

Cl

Bases

Gt foreIa SRUTCHRAT ST Rfth oh1 TehTIcHe &0 § ST a2l 7S ha T STeaferes e Homens 2, 1 98
SO eI 8, e T geliehd AT 8, S 3707 i SAfersh oo T 21 AfehT HCL, HF & 31fren sttt 21 T gaferg
AT 2 Fifh ATad gRoft § U & g o dcal o o, s wifte el wepl o arelt 2t 21 arewr % for, W 17
B3T3 T 31T 560 HF<HCI<HBr<HI 3| o 31af¥r 3 et o o, gretifer gefierr sttty ameha fraffta st 21
FAMIT Tad 2 B1EEISE o foT 3Tefr 31k s CH4<NH3< H20<HF 2

TS Teret{oTeh ST T QTehel ShTal forereT g & Siey TRHTUTSTT ohY eiarg it ohl ool oI ohY 3t STTeh o TR o firey et )
Ster sifcreedt T # e e i wifts sifie B, @ STRer AT & Hee d Soiee foreie T R St
w1fth % BT ST 81 3TTETT o T, (2Teifep |t S 31 &), CH, B8 | H 31 qT # i e erer i 31fth 2
AT CH,COOH, HCOOH #I JMT | qeMIcns: &9 § FHSR 3Tre 8| Tl ek 1 Wel ¥ 8- HCOOH >

CH;COOH > CH,;CH,COOH > CH,CH,CH,COOH

Questions:

1.

2.

Among the following, which one is not a
Lewis-acid? [MPPSC SFS Main 2020]

(a) BFs

(b) SOs

(c) CaO

(d) Ag

Which of the following is most acidic?
[Raj ACF 2018]

(a) CH4

(b) NHs

(c) H.0

(d) HF

3.

4.

Which of the following oxide of nitrogen
is not acidic? [Raj ACF 2018]

(a) N,O

(b) NO3

(c) NO,

(d) N20s

Which of the following is Lewis-base?
[CGPSC ACF 2017]

(a) Cu®

(b) BF3

(c) Ni

(d) co
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10.

Which of the following statement is
correct? [CGPSC ACF 2017]

(a) CH4is more acidic than NHs;

(b) HF is more acidic than HlI

(c) HClis more acidic than HBr

(d) HF is more acidic than HCI

(e) None of these

Such substance which behaves as both
acid and base are called [CGPSC ACF
2017]

(a) Strong acid

(b) Weak acid

(c) strong base

(d) amphoteric substance

(e) none of these

Which one of the following species is
amphoteric in nature? [CGPSC ACF 2020]
(a) HsO*

(b) CI

(c) HSO+

(d) COs*

According to Bronsted — Lowry concept,
acids are: [CGPSC ACF 2020]

(a) Proton donors

(b) Electron donors

(c) Proton acceptors

(d) Electron acceptors

Conjugate base of HCOs™ is [CGPSC ACF
2020]

(a) H.COs

(b) COs*~

(c) H*

(d) co;

Oxidation of which of the following
substance will yield a stronger acid? [IMIH
Forest service Main 2019]

(a) H2C03

11.

12.

13.

14.

15.

16.

(b) HNO;

(c) HIO

(d) HaSiOs4

Which of the following is amphoteric in
nature? [MPPSC SFM 2018]

(a) H,O

(b) HCI

(c) NaOH

(d) HNO;

According to Lewis concept of acid —
bases, Lewis-acid are [MPPSC SFIM 2018]
(a) Proton accepters

(b) Proton donors

(c) Electron pair accepters

(d) Electrons pair donor

Which among the following is strongest
acid? [MPPSC SFM 2018]

(a) HCOOH

(b) CHsCOOH

(c) CHsCH,COOH

(d) CHs;CH,CH,COOH

which of the following is not a soft base?
[MPPSC SFM SP 2019]

(a) s?

(b) I~

(c) COs*

(d) sCN-

Which of the following is/are examples of
oxoacids? [MPPSC SFM SP 2019]

(a) Hypochlorous acid

(b) Hydrochloric acid

(c) Both (a) and (b)

(d) None of these

H,0 and CO; are? [MPPSC SFM SP 2019]
(a) Hard acid and hard base

(b) Soft acid and hard base

(c) Soft acid and soft base
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(d) Hard base and soft acid
17. Which statement is not correct? [MPPSC

SFS Main 2021]

(a) Acids are sour in taste and change

the colour of blue litmus to red

Answer Key

(b) Acids are sour in taste and change
the colour of red litmus to blue

(c) Bases are bitter and change the
colour of red litmus to blue

(d) Litmus is a natural indicator

4.d

5.e 6.d

7.c

8.a 9.b 10.b | 11.a | 12.c

13.a 14.c

15.c

16.c

17.b
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pH T BTESISH (H-+) 3T AIEdT o FH0McHe 0 o &9 5 qATa o6 T 21 g8t w1l #, TSI SR igdt i
STETOTe ST T Ak ToharT STl @ o et Tt o & § ST ST 21 =fe wuft 31t 7R &R ue & et A & wre v
& o & wftfra et et 81 e wga die gl Fd €, T verm, SafE T FiE e T8 e 8 @ oi s o am
&1 1k Bt i s & foTu, 29 Uk Arasifies Gehdsh o1 SUFT d & 37 S8 pH Fer S 2

e wehe wieafive €, fae 1o 2 o qurte o & afe o et & wizdr 2@ T 7o aee ST 2, 39 % o 3 o e 4
3 it Y o H 8 TAT ST ST BT € 37 5 3 e o qo 8 6 AT s1fren steefir @t 81 56 W, 11 % pH, 10
 pH ¥ 38 TT Ao a7 2 2

B =

1909 H, ENAHT = STFAdT 3R &Rl ohi 4h i o Ueh dqiieh o & | 0= i SFTROm U shi | e ot o
srfirsteR:

pH = -log,,[H']

S [H= 107"

39T Y, pOH :

pOH = -log[OH]

39, 298K W, T T TR 3edTE Kw 38 FehR T ST wehaT 2:
Kw=[H][OH]=10"

T ST T ST T T T

-log Kw = -log[H".OH] =-log10™*

Or pKw=-log[H"] - log [OH]=14 [log,10=1]

pKw = pH + pOH=14

3R I R T pH:
L AHE WO F 7 T FH fUT 9 e fFere
STt SR 7 & AT & T 14 qo diea aret forere s
e ferera =gt Strar 21 o farerai &1 pH 9 7 Sl 2 3=
IS fereter et ST §

7HHH 7 P ERIED
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o fIeT@T T (0) pH = o 37FA

o I & (14) pH = Yot &K
5, UTHT ST pH T 19T SgTaT ATC:
S-S ATYHH ST &, U 3 foriet st feft arg St 81 39 wehr, urt @aftres [H+] 31 21 % fore farnfsrq &1 simar @, safere
THT pH 3 BT ST 21 BTeifeh, Tt AT Jehfer TTE Tt 7, wet & 3aet five aaet Sy 3T 100°C 9, pH 7 % ST 6.14
ST fefg el 21
e

o TS TR AT IR T WU arqwr wT et 7 At v
o ST # gfg 3 FHIOT UH ATIHH H Ffig ¥ W1er et 1A FH1 pH FH & ST 2
o Tuict &R T U= SRR AT [OH] HIEAT H Ffg oh HR0T AT H Jfg oh |1 1T 2

e forris e @ faem o v st fomiem feerier, (St ovreta feertien, am 31eet -3Trariehtor feerier & &9 1 off ST
ST ®) foreta & 31T shl 1ok ST Ush HTATCHe: 1Y 8] IE Uk TETH ek STTTshaT o fore amrrmeree R &:

HA=H +A
T ST HA U TS 8 St A, 3171 o 6 &1 ST Ueh 5SS ST, Hi+ H forsed &1 ST 21 o i |rereree § e
SHET SITAT & STaT S6oh 5IZh! h! HigdT G5 & 1Y 7 saat, FiTeh 3TAT 3 e ST hifsramd v & st el @ 2

[H*][A7]
HA

e ferier feerian: K, =

pH % %D 33T

(1) Calculate the pH of a 0.200M HCl solution?
TA: =foh TaIHITA [T Yot 377 B &, THTC 87 et | &1 7 § o 10 3l SIS 3T T ol
From the formula:
pH = - log[H']

= -log(0.200)

(2) What is the hydrogen ion concentration of a solution that has a pH of 4.30?
Solve: pH = -log[H"]
4.30 = -log[H"]
So, [H]=10*"  [H =10%]
[H]=501x10"M..cooooriiiieeeenn, Ans.
(3) The concentration of hydrogen ion in a sample of soft drink is 3.8 x 10°M, what is its pH & pOH?

Solve: pH =-log[H"]

-log(3.8 x 107)

-[log(3.8) +1og(10™)  [log(m.n)=log m+log n]

© Hornbill classes & 07223970423 = Hornbillclasses@gmail.com
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= -log3.8 —logl0~
=-0.58+3

(4) Calculate the pOH of a solution with [OH'] concentration of 5.23 x 10 M?
Solove: pOH = -log [OH]

=-log(5.23 x 107)

(5) What is the pOH of a solution that has a [H"] of 0.100M HCI?
A T8 pH | sl TUMT R 37T T SHRT STFRT pOH Y TTUHT A o foqw =i
So, pH = -log[H"]
pH =-10g[0.100] =1
Now, we know
pH +pOH =14
pOH = 14 -1
(6) Calculate the pH and pOH of a solution having [H"] concentration of 10°M?
Solve: As we know
[H]=10"
And pH =-log[H'] =-log [10?]
pH = 2logl10
pH=2 [logl0=1]
Now, pH + pOH = 14
So, pOH = 14-2
pOH=12......... Ans.

(7) Calculate the pOH of 0.1N NaOH solution? [CG ACF 2017]

Solve: NaOH — Na“+ OH-
Since, [OH]=0.1N
pOH = -log[OH]
=-log[10™] [0.1=10"=1/10]
pOH=1
Now, pH + pOH = 14,
pH=14-1=13................ Ans.
(8) Calculate the pH of a 1.0 x 10* M solution of HCI?
T ST fo6 5 ST fop et forerer o efiar o 7 & i S 81 ferd 50 war 1 At o oreporshie 9 e A 8,
TH I F T H § AT &, ST I TLE | T 2l $EAY pH HR pOH 31 % g 3T 7 &0
e

o I [H'] o7t FT Figar 107 T HA &, IR
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©

(10)

e IfE[OH] &R AT TZAT 107 AFAT
i fohe e g 7 fora stmem
Calculate the pH & pOH of 10°M H,SO, solution?
TA: F8T H,S0, I AIeRaT 3t 7€ &, TAfcIT, ¥ &t shid TH g4 39 & § T |
1 H,80,— 2H' +1S0,>
10°M  2x10°M  10°M
37, e it TUHT A TH, B9 [H+] T TiEaT 2 x 107 % G H oAd & Fifeh [H-+] T § 2 Hiet 8

pH =-log [H']

=-log[2 x 107] [log(m x n) = logm+ logn ]
= -log2 —log107 [log10=1]
=-0.3010+3

pH=27.......... Ans

And pH + pOH = 14

pOH=14-2.7
pOH=113.......... Ans.
Calculate the pH of 0.001 M barium hydroxide, assuming that it is completely ionized?

T: Ba(OH), U1 T 30 YR AR 81T &:
Ba(OH), S Ba* + 20H" , < I8 T & ¥ AT 2, SIFaH esgaTss &1 U Hidt, 2 Hiet OH 377 T &

Therefore, [OH] =2 % 0.001 = 0.002M

[OH"]  0.002

Now, pH = —log[H;0"] = —log[5x10"%]
pH =— (log5 + log 10™)

=—1(0.699-12) =11.30 .....Ans

Are: Tl fofg: 7 o fiea @ fom v u sy & 1 318 forera ey e am 2 an forega &9 & e Sran 21 wnfea

foig 1 ZwIi % fore T Aot pH (D) 2
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Questions:
Calculate the pH of 0.001 M barium (c) 2
hydroxide, assuming that it is completely (d) 14
ionized. Among the following, choose the 6. The pH of 0.1 M solution of weak monoprotic
correct answer: [MPPSC SFS Main 2020] acid 4.0, The dissociation constant of acid is
(@) 11.0 [CG Vyapam RFO 2021]
(b) 11.3 (@) 1x10%0
(c) 12.0 (b) 1x10*
(d) 1255 (c) 1x107
The pH of 0.1 N NaOH solution is [CGPSC ACF (d) 1x10°
2017] 7. The pH of 0.05 molar solution of sulphuric
(@) 0.1 acid is [CGPSC ACF 2020]
(b) 13.9 (a) 1
() 1 (b) O
(d) 13 (c) 4
(e) None of these (d) 2
The pH of pure water is changed on addition 8. What is pH of 10*M NaOH solution? [MPPSC
of CH3COONa. It is [CGPSC ACF 2017] SFM 2018]
(@) >7 (@) 4
(b) <7 (b) 10
(c) Equalof 7 (c) 7
(d) All of them correct (d) 12
(e) None of these 9. Calculate the pH of an aqueous ammonia
The pH at which there is no net charge on the solution that has OH concentration of 1.9 x
protein molecules is [Raj ACF 2018] 103M? [MPPSC SFM SP 2019]
(a) Isoelectric point (a) 11.28
(b) Neutralization pH (b) 9.28
(c) Acidic pH (c) 7.28
(d) Basic pH (d) 5.29
The hydrogen ion concentration in our 10. The pH value of 0.02M NaOH solution will be
stomach due to abundant HCl present in [MPPSC SFS Main 2019]
gastric juice is 0.01 mol/L. The pH of gastric (a) 05
juice is [Raj ACF 2018] (b) 09
(a) 1 (c) 02
(b) 0.01 (d) 12
Answer Key
1.b 2.d 3.a 4.a 5.¢ 6.c 7.a 8.b 9.a 10.d
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TTEASHH: S 07 S I, F3I S It ST, W STt [T AT, ek AreT, Sefei TISet, et A Ui, ]

T R, T[0T 1 39T, frwtor |t =0, e, FiE, i

4.1 EISH

o ufTa:
ST, Yeall O HH S S AT TaTel €, ST 9o Hecd shi e ohl St 8| T +ff gwreh 1ot el # Sete i
& ST e 1 ST W H Hecaqut iR T 21 S8e T 8 H,0 81 ST & T 30 § 31 STggie T
HEEIST & & T S e T § IS B 8| STt o 310 ht §eaT SRR 2t 21 goaft o 71% fowan st & o 2
R T TR T 65% o S/ 4 s 2l

° ‘lﬁﬁ'EHT\IUT:

S T (T U TIEEH T &l 39k SAU[AT § AT ggeH
et B B TR A S0 Ted el S i 2 STt % Io IR B % &l HIUT & —

, X ! . o ErESIS s o fwtor, forert sfefes s
1 31 T vt Y Jor §, et § forfe S, vt wrerss, N S A

T8 T, fEera et onfe w1 21 81 i ue Ipe e 2, Y

I AT AT AT o 7T, TR ST AL ANHAT Faiae | @ o S aTed aai § Ifg, foraeh aftommeae

i 7aE ST B TEH AT S 3 T ST i 3 Sl 8, B ST SRl eI, T e ST 8 ey

JTIEAT H STt o foTq 3Tfersh qromm it
YRR 3 ATHT Bt FRIP  H He e ST 3 ST ST S 31
®  THTATGE TOT:
(1) IwAert ki
STt STFT ST &I ST o §9 § 1 T Hohall 2, THITIT 38 Ivrer skt ST 2
AT el

H,O(1) + NHy(aq) = NH,'(aq) + OH'(aq)
T e
H,0(1) + H,S(aq) = H;0'(aq) + HS (aq)
(2) YSte rfrtshaT
Torea STCHh et STt 6T BTSG IS STV H ST o6 3T & 3T 39 ST0e e 2
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JATET: 2H,0(1) + 2Na(s) — 2NaOH(aq) + Hy(g)

TRTST HoFWT UFRAT o S, STt 02 | SATereiehd 21 ST 81 39 JehR STt ol SATFEASRoT TR ST9=r2 T &1 |eha 2
(3) el UTE:

ST ST T ReRie 3 HR0T 98 ASted Steio Yaf ardt &, fed 7 3 strafie Aifesi i =i ot 81 F8

TSR ST afsa et 1 sret & ferfore fopa S gehar 21

(4) w1 <kt forerTa:
ST T HTEH e eI o &9 # afvfd foaT ST 81 $HhT HIL0T TETEfe ST o TTY-81e §6h Jodf TRaE -
fertiar 21
T g1 H,0
FAIAH 99.98°C (373K)
ToE 0.00°C (273K)
STTeTh SATEHA SZHUTE— (FTIHSHT AT T )
pH AT 7
e 31 SIct, Terea o7 5[ <iTeteh &rat &
ferctera Ty AR griferd BTggienre S SR H @
forer |
THTE, 1M, AT, FEiEcE H Sad
forerr |
s, wfe e, TEEEe SR % ay
iR forer |
> BN A

ST & AR, 60 - 120 fireiom/efiet izan arar Hiexrm Feie I ST 7ed §9 4 F3R el &, 120 - 180
fircfiom/cfiex AT ATer ST Her T & 3T 08 STk AT AT Siel S5 Hor BT ol Hiee, Fifiren 3R 37
ek, FTEE, ATghTe e S8 sl sht SuTefe STet i hRaT | Ffeg et Bl HIR STt i Foret F feumrfora fomam <
AT 2
1) TS H3R SIe:
& st & Hfoerm o Ffiem % Freiie 3T STEhEi-e B § 34 TEAR K S FeT ST 2 36 &
FIRAT o T | i ST ST & 3T 38, STt hT SR YT FelTeh ohi [T & SATEHT § T ST Gkl &l
2) TS HIR S
T STt foret Shfcerrm it frfifirm & Feiiree 3 Hethe B §, TTE o R STef hectTdT 21 34 TR-&4T FHaraT &
7 o ST ST € TR 3 3 iRt | ST ST Heh 2
o TRAT T ER TR (Na,CO5)
% o fafy

32 © Hornbill classes & 07223970423 b4 Hornbillclasses@gmail.com
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o 3 fafam fafyr
& Gguor T fafer

> g T 3U hicwrm S AR o6 forodie; 5w 7 H @il Ik Siel o & H TR foham St 81 316 sfet 31 3 st

I G A AT AL |

FHI TS g TeA N S

Ife 51 8 @ieil it Io= Aigar Bl 8, a7 36 FH3IT STt Hal

ST |

FBR ST T FET ST &, AR TS el g AT o g 6
e 3 TSN BIE T =2l

TS F3R ST o foreg, Tt T2t 21
O STt e, STt TR Tl ST Hehel 2, 3 566
T AT TR o= I B T B

TSl =T U, =Tk ST 371 T § SIef Tl @ Al R
ENEEGIE]

A SIS T Teh TIfRTE TaTe BIT &, 7R I Wy wefidy,
FRIER ST 31T TR o oI STk Tt 2reft 2

TN STt G & L BT 2, JHToTe 36 0 9 &
Arfiferen 3 Hfcerm S @ 2 8

ITETT: FAT H TR ST AT ST, S

»  9r 9 (D,0):

e ster # Sefifirm, Sz S w@fsi gz e
& 1 30 T et el S 2l

g S ST ST 8, S IE G o S a1 0 g AN
T Srear 2

TS T3 ST o foreg, T 21
T A o, STl 0 h1S TS e uSd 2l

AR forfmar T o S 31 ST FaTfed it & 7 S

AT R

T ST 1 WO TS o foTe ST STt & 31 7w,
STIAT 3T o fIT samveh &9 & =T foham STrar 21

g STl @IS § WYL e BT 8 36 Jed: Aifeaw e
BId &

ISR I8 ST

AT STeT BT @IS 1931-32 0 3L (Urey) 30 3k TEehiiar 3 st off)
T T AT & S SIS R SILIET (STESISH 1 Toh ST THeelTi=h)  fetent s 81 Wil STt ! gefam siiammse
+ff a1 ST @ ST 38 Tt 97 D,0 S frefa foram S 21

o iifareR TUT:

< T (W 19 T gTe) T R STt ST o 2
% FHEF A T, AL T T 3 T F HISE g

EEEECEIGI

% =% D,0 %1 e H,0 o Bca § T 11% A0 ©, FafeTt g2 SATTss & SH1 9 1 ZheT 4T

& I8 T ST % A1 i g o sk gHit i s R
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* AN TUT:
% RUTCAIHE W D,0 T F D+ 3T 3T HFAT ST 0 H,0 T 5 H-+ 3T 3l |z & H Sl 2l
S TTEZISH o HHETHE AT TCHTY] SIHH H STat & ot fafi Tamafes e wefkia i €|
o famior fafir:
& I AT o6 ol T o Toregfa STIere g WY ST ST STl
% TR ST9EEd: NaOH I Tt
% HUTS: I H U
& TS I ATt e e
° IUEFT:
% 3uH 9T ggfm 3 fmfor & fopam ST 21
% ST ST Y] Fuger § =g i i e ok oI Hae o w9 § fope ST €, qnfer =g U & aem
U™ o |1 Tdfsha  Hehl

mgrmma@%anamﬁﬁz)z

ST HIST Ush THR A1k & et ¥ Na;C03.10H:0 81 IE HITSTH FHIelHE T Ush Sehlalh e8| TH HITead
Ih Tirgt 3 I aTet et | TeTeT T o, SafTe SRt A EieT U

TS| T8 e Foreectia 31 31T oTg ieie 2 St ar § gereii 2) e sc1eh TN II[E AISTH Fraie & il of-
scieh farfer o Seqfea et & < dree ek T
®  Na,CO,— @I (Felar difeam Feiie) STk g UG fohaT STTaT 2
® Na,CO,.H,0 — fsheed sEte (Na,CO; + CaS = sAeh T3T)
® Na,CO,.7H,0 — BT B33 Hifean Hraiie Na,S0, +2C — Na,S +2CO,
Fmtor frfert: (T ) + (hih)
o T Na,S + CaCO;— Na,CO; + CaS
3q gk 3 fefir = e &
® TS T I[(GH:

G T9% & STcATeeh Fifed =il sl SiTE (Ao o &9 H ST ST &1 STT&90T TishaT S0 SIS shi hicad,
Erefifre Sreft sTfeat g A St 8 freten % ag ST 2T 7 ST i S 3 grer firern s € o
TR 3T &1 ST 2

o  Hifeam sTg-aHraie 1 fmor:
FIEE A H, FHTei STEHTFATES i STHIATR S forera & T[S S 2

NH;(aq) + CO,(g) + Nacl(aq) + H,O — NaHCO;(s) + NH,Cl(aq)
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qifead swre-e o i
Gifead FHTE-e 918 i & oI Gifeam sgehiaive shi 300°C do T8 fohaT ST 2

A
2NaHCO; — Na,CO;+ CO, + H,0

feier wfeam wete (der T
Na,CO; + 10H,0 — Na,CO,.10H,0 (HTa dTe)
e S o
ST FANES (NH,C1) o foea a1 Hioexrem TS amss o | UG shish STHITAT i I7: N6 fopat S
THAT 2| §H STHITET HT STFRT T | Hied STk & foham ST ¥ 37 hicery Feiiige 39-3cag & 9 H 9w T

ST Rl

2NH,CI + Ca(OH), — 2NH, + CaCl, + 21,0

(2) Tomra sraaes uiswa:
59 wfsre & forera wate o AT @ Wi § g et iR ot 36k et  dieH o1 ST Tt aftE A
forw foram trar 81 eifeem ersgieamse (NaOH) 1 SAFII e gH TTSIH - T 21 38 TTRAT T SWRINT Joa
TS H fofam SfraT 21

2NaOH + CO, — Na,CO; + H,0

TuTer:
(i) sifers:
> U8 U Uthe e 39 B
> I8 TH AARTESES THH (Na,CO,.H,0), Fsiet T, terersge ik fehmersse & &9 # HiSE 2
> TE FOAT o W1 AT H TRt 8 ST ST STTee o HR0T A e faam 2|
Na,CO; + 2H,0 — 2NaOH + H,CO;
(i) TETEIE:
> TET 34 T 851°C BT 2
> faferent & arer wfafsem:
Na,CO, + Si0, — Na,SiO,(Sodium silicate) + CO, 1
> CO,% |y wffsrar:
Na,CO; + CO, + H,0 — 2NaHCO; (sodium Bicarbonate)
> T ST Y A o wn WitseA:
Na,CO; + CaSO, — CaCO; + Na,SO,
> e frrermefer & arer Teelt & ofR firenge Sifist & wrer et &1 3 2l
> WIfeTH heli-e o STl =ie sht Jehfer &R BTt 2, Fifeh ST §9 IT=t H ST ST 2, 1 I8 Siel-3Tuefed & Siar

& 3TN U T &R (Hfead STRgaHTEs) ST U HHSI STR (el ek UHS) SHTaT 2
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Na,CO; + 2H,0 — H,CO, + 2NaOH

ITANT;

TifEaT e T ITNT I T ol F ThTs Usie (f¥rehat) o &9 H foham srar 21
THHT ST i, Wifeam faferene, FT, Fifkes drer, A, wee ¥ fmfor & g 2
I ATGT T e TEc Ut STl H ¥ U 2, FHIfeTT S ST Hret et S 2|
Yeiferam i Fuer e Al

m IfehkT TreT (Afaw BT wiaie):

Hifgaw aTgehTalie [Sr ST HIeT o &9 H ff ST ST €, Tk T Afe & et € NaHCO, 3 [UPAC e
HIfSTH BIZEISH FTeHE 2| Tk AIfed €FE (Na*) 3R T SgahEie 3T (HCO, )Here 38 sHTd 8| I8 U e
foreeefiar gered St STHAR W HEIH TSt o TG § AT ST 81 $HHT TG T TR AT &R B 21
Frmtor farfert:
o Hicd TR T STANT ST §9 | Hifean aE-FHTai-e & Icaad o o1 foram STt 21 36 sk § see A1t & &9
T Fra Sr33iiadTge, U, ST 3N e faem (@ifsd w0 o) o1 3y fomem simar 2

vV V V VY

CO, + H,0 + NH, + NaCl — NaHCO, + NH,CI
S gt 9fsha o g0 Sifeam shreli-e e fomam ST Eehdr 2
o TN R ST § gifea Sgene e shi 3cUTe Qe shisi-e I TR ST 2

Na,CO,; + CO, + H,0 — 2NaHCO;

% I U Uhe, Tee, e 2 2l
% I8 SaoRiie TE R
% ISR o forhiesh T R,
% TEHTeHIH 500C TaT 2l
% =g frerger S o A1 i 77 3T § 3T Slehefei o 9T shis U1 &l odT 2|
% TifEay TTegiTES I AT o AT 3R ek I HIeie ST 2
NaHCO; + NaOH — Na,CO; + H,0
% TormR 7 Suftera wfifeer atvar & foram ot T g wiifeem wefiee, St oiR el SrgsiiamTse <ar 2:

NaHCO; + CH,COOH — CH;COONa + H,0 + CO,

% YT T YTAAT T HH AT B, ST SHET ST U2TTHE o &7 # ot Foram ST )
vs Sk ST § ITRART TR ST € AR 36k WY e SIS 3cu=T BIdT © (NaHCO, % 3198 o 0T S
T i Fe H 7eg FHLaT 2l
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X/
°e

SEhT ST SISO, T e 3T AT @I ScdTel 3 fohaT ST 2l

X/
°e

TS STFHTFATES o IcuTe o o)

HTS 1 ST S o6 HIL0T SR F31 H SURANT fohaT STt 2

o ST o ®Y § e T 2

% i oy wfsran &, wret gdt 3 w0 F TR R ST 2

% o T vaTed S H ST R ST 2

% TEH! ST e TSI T ger b ik § fohar St €, SRy der safien (ww wee) wEd 1

% THHT ITINT WISYSTI S ARG Trosal Scq1al 8 foha ST & Riifes 78 St o faars qumeft 21

X/
°e

TR HIST U AT UISST W 3w

TOH ATEHTE (ST T ST FieT), 37 Tfre e afed
S G S 2
TEH AHIHeTE Bk Bar €, St el v m s 7T

THY hacl Ueh Heh U SITAT 8- IS STgehta-e]

T HIAH eI e T er &l NaHCO, 3 @7 Tfifsra & 21
TE S o AT LA TiohAT LT 2 3l oh Hoh H T T AL Gt Sfctfsharm Tl e )
@it 33T 1 Il S At 2 G ST AT TR T GE ST T HEE § ST ST 2
SR HIST T STINT L S AT slehdt 3caTe oh T fshar

. 7 SIfehT TreT & 311 et gU IeAE T
A 3 0T el §U A B )
mwﬁﬁnm(ﬁwi@):

AT I1Se, T8 Shfewrem BTgUeRiiEe AT ShieIrm ATadiaeiizs ff gl ST 8, Teh Ta e i & frees suam
T T ¥ 36! scftte foram o e we fafie st o fore forerm ST @ | 50 =17 o1 aiss oft et S 8 98 O
STt AT & S Hfcerem g (Ca'?) 1R & STgHIaRiNIEe STRAT (C107) | o141 81 AL 3 JT9H W HTht flek g1 &
ATEISIE, T 9 ATATER0T H ie-efiY forefed 2ram &, Foms 36 U [T i 7o et 8| st SAafisr SR fohm T
FHTrETeRTuT 3Eeh STl < Sehdl oh foTq, RIFET B

> fmior fafer:
SRE e (V) H SeftfeT araet  fmior fopa STt 1 S6H g3 g S FAri 6 o TR s selifh ueet
FHATAT 2

Ca(OH), + Cl, — CaOCl, (sefif&T ur3er) + H,0
AT TS 1 e fererer gfera i BiaT @ <ifeh forerar & e <1 oreft off srerm g i 2
> tl'UTﬁlﬁ‘:
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(i) wifeen:
o  ScfifeiT Ureet goeh et T 1 UTSeT Biar © fSrad el ot dst Tier et 21
o I 3if¥eR T & gerRite 2, wfer sryfedt
(i) TEE®: 1SS [Ca(OCI)C] H, 3T ¢l TRHTI] S-S
o T TR F WY F3FAT Hh FAR 3T € SRR e § T &) e ol- fored
SATFERTOT T [-1] & 3T €80 ocl - FS&=h
CaOCl, + H,SO, — CaSO, + Cl, + H,0 o
o eRTer € [+1] 2
o IT HTSA SIS U ForaT ohteh FAItH ST &
{—-1)
CaOCl, + CO,— CaCO, + Cl,
al al s c]
® T U Yol AT o T U Hd HdT &: Ca<
CaOCl, + 2FeSO, + H,S0, — Fey(SO,); + CaCl, 8(1:}
+ H,0
®  IEH pH A 11 BT 2, FAIY I8 &R Tah{d SR1HT 21
> IuEm:
% T TN H SRR o &9 H 0T TN T ST 8] FHT ST 707 o oy scftfe (foks) et
2

Tt T hreTvRfed e 3 fore IuRnT R St 21

% AT H Y §UFUST ol Seiel i oh 7T ST foFaT ST 2

% 3R R Rt sefter e % Forg st ST F sefifi Usie (fertsren stfirerer) o w9 H SunT foaT ST )
& TR S o foTe SRi o S 2|

% AT I B A e A ST 2

mwaﬁtﬁﬁﬁvz

TATEEX ST U U TR T (e are & et SuaiiT Semerar Hiderart At ST 1T (gauze) wigal H fora ST 2|
TR T § T, G o ek aTe ST arer e fSteem & i 81 o oo 36 eiTeet 3T Ut el ST 8| g WAw
ST W Tt 31 Zedt e 2, Fored 78 Wil BTt o {7l Th Scohe HTe s ST @1 Hesgriie S GHeiivor et 4,
TFOT 3R A et % ToTT ST e i o foTu T (STTdt ot 7iie o @y firfsra ot o o, & ffifa) i et 3 e,

1
AT, W2 AT 1Tl T TR ST o 38 o werreet +ft et St 1 P.O.P 1 Tk & & [CaS0,.H,0]

> famior fafir:
THATERT T TG ol THT(h FfTTh- Tk Shica Tethe STEe3ee O qaT forarm siar &, fSrar foreem oft et Stram
R SIeem =R ST 1000-1200C 3 STcafers 3= QM W T4 2 U, FHHT T TIH-<TS It 78 &1 <71ar 2, fe@r
eI} (Shfcyrem gethe TieRge) ST 2|

A 1 1
CaS0,2H,0 = CaSO,ZH0 + 1-H,0 (19 % &9 B forsshTfe)
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ifep et ot Sufterfr TS ST SR TeTEet At AT (ST i 1) T i A w81 gEfor, 30 AH-Geft s 7
Haifee fora s 21

> Ture:
o  Ti3Nd U Hihe {1 T YIS &, S a7 e ue foreem & foreeet s 21

o S W 200°C T fora ST &, a1 Fster Hfoxrrm gethe saT 8, o 7 St g1 wareet |t e ST 2|

o AT UT oot ST oftgt Hera 2, gafery T srcaferss 7 wferiest 21

o U forell oft e TR AT S WHAS AT SATHH 2

o et S sk 1 wifeam aeise SR SO foham ST wehan 1 ity fheantt = st gr He e fem

ST R

o it 3ff fheartt 3 firsror it = ¥fivie o AT & ST ST 3 $9HT STANT A ¥ & AR (ST, 3HA,
et 31fe) 3 fore = 3 i H AT vereet o w9 § foRa ST €, et STem €9 § wed 3 e et
ATTTIHAT BTt B

> SugnT:

o tfiafidt ot SR 3D fife 3 foru foa ST weRaT §, 3o T $eheIe T ST T ST R

o dieTft T ST TNERT TR SHRAT 1 WS TR e S o forw sifeam sremapfer s % fore foram e 21 saet
IR AR AT Te2R 3 Tohet L oh forq oft forarm ST & S SyThi SHmat # o7 i 21

o THH! ITAM 2 TE TN I 3ok i ST Ueh T HfT H STei o fore fora e 2 & siteififess e &
9 H ST ST 2

o ftret I A geer yorreht # IuT fopar Srar 2

o ol N Tl W BIL-BI AT W o foTw IuHT foharm STt 2

m o
reem wft aethe @i # ¥o8 W @ 21 fSoam SeRiisia Hiosrem gethe § o9 ©, 3R SR Tare 91
CaS0,.2H,0 &1 7 TTeHideh &7 & TRIT S AT WS 7, ST Seaht @ha AT 9 T 1 foweTs ot 21 I8 waia derese! et
H o1 & ST AT Nt & e § & it 39 fire o et #§ off seTe 810 g e S wehar )

> Tamtor farfer. wrrft foremrer nitferenfires wngsht enfeait & wieht 36 amftareor 3 st foream sre Tehfosh &9 @ 5 3 30 Ee3fa
oft fopa T wrka 21 w3 f e e w9 & e st frredt wE & B T et & 3u-see % w9 §
EIAE RIS
T KT e S AT HICRTIH FANTES T T TR 3T T TohaT gRT it e fora T wrefat &
CaCO; + H,80, — CaSO, + CO, + H,0
CaCl, + H,SO, — CaSO,+ 2HCI

> T
% TF The orrecla wtem aren 3 e ar & Ty e B
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% I% HIE YA W TETRd T @St 2
% Ig O e T U geRiieT €, S T o Aoy T o weh § A W T dit-di get S )
% T S T FEehT TRl FH & ST 2]

X/
°e

T S TR 3T PRI TSt ortor & i 3t T 2t &
(i) S e 120°C R A1 ®9 @ Fsifera foran ST 2, @1 98 POP a1 Ferass (S ga) oo an freem
TATEET ST 2

A
2[CaS0,.2H,0] — 2CaS0,.H,0 + 3H,0

(i) ST TSTcem it 3=t AT o’ T R ST 2, 1 I8 7 St g3 wree (Fsiet shfoerm ethe) PR fomm s
FAT T a1 e 2

A
2CaS04.H,0 — 2CaSO, (Dead Plaster) + H,0

Heated
2CaSO,— 2CaO0 (quick lime) + 2SO0, + O,

> 3uEnT:
o fmimr s
grgate (Sroam 1), verreex, wife, et & e, s e fmfon
¢
T ST, U cd (Ia) T A
o I

vz e (ST T ! Tttt ot o forg), TSt ST et e, dieidt 31l aewifiss st fafmiom
®  Hon Td {fd we:

Sifeet qfdat, werg, 3R a9-fefiw)
o fufren:

q faferean, smefufesn wre i fewiem

oo & fafsm =u:

" O O O (FE) |

B 3TAETE - S S et TR |

" goEe N AT W - ) T % 91 W®ier sHEE |
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Questions
Which is the formula of dead burnt plaster? (b) During setting, the plaster of Paris
[MPPSC SFS Main 2020] converts into monoclinic form
(a) Anhydrous magnesium sulphate (c) The setting of plaster of Paris is retarded
(b) Anhydrous calcium sulphate by addition of borax
(c) Hydrated calcium sulphate (d) Addition of alum to plaster makes the
(d) Hydrated magnesium sulphate setting very hard
Chlorine is used as a bleaching agent. This 8. Match List-I with List-1l and select the correct
bleaching property is due to [MPPSC SFS Main answer using following codes: [CG Pariyojna
2020] 2021]
(a) Reduction List-1 List-II
(b) Chlorination (A) | Baking powder | 1.Sulphate and
(c) Oxidation chlorides of
(d) hydrogenation calcium and
Chemical formula of plaster of Paris is [MPPSC magnesium
SFS Main 2021] (B) | Permanent 2. Available
(a) CaS04.2H20 hardness chlorine
(b) CaSOa.H20 (C) | Bleaching 3.Sodium-
(c) CaSOa. 1/2H20 powder bicarbonate +
(d) CaSOa4 Rochelle salt
Oxidation state of chlorine in bleaching (D) | Clinker 4.Mixture of
powder is [CGPSC ACF 2017] silicates and
(a) +1 aluminates
(b) -1 (E) | Red glass 5. copper oxide
(c) Zero Codes:
(d) +1and-1 . MEICIEIG
Temporary hardness of water is due to @ |3 1 2 a 5
. o (e
presence of which of the following? [Raj ACF b) |1 > 3 2 5
2018] 14 [3 [1 |2 |5
(a) CaSO4 d) |1 3 4 5 2
(b) Ca(HCO3)2
Cacl
(c) CaCl 9. Gypsum is added to clinker during cement
(d) MgCl:
manufacture to [CG Vyapam RFO 2021]
Agueous solution of sodium carbonate is . .
(a) Decreasing the rate of setting of cement
alkaline in nature because sodium carbonate . .
(b) Make the cement impervious
undergoes: [CG labour inspector 2015] - . . .
| | (c) Binding the particle of calcium silicate
t .
(z) clectrolysis (d) To facilitate the formation of colloidal gel
D iti
(b) Decomposition 10. Consider following  statements  with
(c) lonization . .
g drol references to sodium bicarbonate [CG
H .
(d) Hydrolysis Vyapam RFO 2021]
A the followi tat ts, th . . . . .
mong ¢ foflowing statements € (A) Sodium bicarbonate is an intermediate
incorrect statement is [CG pariyojna 2021] . .
o £ ol : b product in Solvay ammonia soda process.
a) The setting of plaster of Paris may be
(@) € P Y (B) Sodium bicarbonate is highly soluble in
catalysed by sodium chloride water
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(C) The solution of sodium bicarbonate is
acidic in nature due to hydrogen atom.

(D) It gives pink colour with phenolphthalein.

(E) Baking powder is a mixture of Rochelle
salt and sodium bicarbonate.

Wrong statements are

(a) A,Band C

(b) B, Cand D

(c) A,B,and e

(d)C,Dand E

11. [CG Vyapam RFO 2021]

120°C

[X]

CaS0,. 2H,0

G
ypsum 200°C

[v]

Strongly
[z]
Heated

[X], [Y] and [Z] are respectively

Codes
(X] [v] (]

(a) | Plaster of | Dead Calcium
paris plaster sulphide

(b) | Dead Plaster of | Calcium
plaster paris sulphite

(c) | Plaster of | Dead Lime
paris plaster

(d) | Anhydrous | Plaster of | Calcium
calcium paris carbonate
sulphate

12. lon responsible for loss of bleaching action of
bleaching powder due to its storage for long
time is: [CGPSC ACF 2020]
(a) cI?
(b) ocr
(c) ClOs [given by CGPSC]
(d) clo

13. Match List-1 with List-1l and select the correct

answer using the codes given below lists:

[CGPSC ACF 2020]

List -I List-I

(a) | Heavy water 1.biarbonates of Mg

and Ca in water

MPPSC | 2024
(b) | Temporary 2.No foreign ions in
hard water water
(c) | Soft water 3.D:0
(d) | Permanent 4. sulphates and
hard water chlorides of Mg and
Ca in water
Codes:
(A) | (B) |(C) |(D)
(a) 3 4 2 1
(b) 2 1 3 4
(c) 2 4 3 1
(d) 3 1 2 4

14. High boiling point of water is due to: [MH
Forest service Main 2016]
(a) Weak dissociation of water molecules
(b) High disassociation of water molecules
(c) Hydrogen bonding among water
molecules
(d) Van der Waals forces of attraction
amongst the molecules
15. Sodium carbonate is used for the following
purposes: [MH Forest service Main 2017]
(A) In the manufacture of glass and caustic
soda.
(B) In softening of water.
(C) As a baking powder.

(D) Inlaundry as a washing soda.

Which of the statements given above are

correct?

(a) A ,B,CandD
(b) A, BandConly
(c) B,CandDonly
(d) A, BandD only
16. Bleaching powder consist of [MHPSC forest
Main 2021]
(a) Calcium Carbonate
(b) Calcium Hypochlorite
(c) Calcium Sulphate
(d) Magnesium Carbonate
17. Plaster of Paris consist of the following:
[MHPSC forest Main 2021]
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18.

19.

20.

(a) Calcium sulphate

(b) Magnesium Sulphate

(c) Calcium Carbonate

(d) Magnesium Carbonate

Chemical formula of Bleaching powder is:
[MPPSC SFM 2018]

(a) caOCl

(b) caocCl

(c) cacClO.

(d) CcaOCls

Which of the following is amphoteric in
nature? [MPPSC SFM 2018]

(a) H20

(b) HCl

(c) NaOH

(d) HNOs3

On passing CO2 through ab aqueous solution
of Na2COs, the compound formed is [MPPSC
SFM 2018]

(a) NaOH

Answer Key
1.b 2.¢c 3.c 4.d 5.b 6.d
13.d 14.c 15.d 16.b 17.a 18.a

7.b
19.a

21.

22.

CHEMISTRY

(b) H202
(c) NaHCOs
(d) Na20

The molecular formula of Plaster of Paris is?
[MPPSC SFM SP 2019]
(a) 2CaS0a. 2HO(s)
(b) ZCaSO4.%HzO(s)
(c) 2CaSO4.2HO(l)
(d) 3CasOs. ;H:0(s)

When carbon dioxide is bubbled through a
brine solution, saturated with ammonia,
which compound is formed? [MPPSC SFS
Main 2020]

(a) CaCOs

(b) Na2CO3

(c) (NH4)2CO3

(d) NaHCO3

8.a 9.a 10.d 11.c¢ 12.c

20.c 21.b  22.d
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wa fwtor @it

4.7 B

AT AT T GAT AT, ST Foh 38 il gT ST & TETEfe 9, CaO % W1 Ko SiaTss 2l 3G Hieed
SHTFHTEE Teh Tthe 3 & 91 2570°C T TUSTerell 81 2T Uk &, Toheeefiar Tt ik 2, foreeht Suai gaeh sitfcsh
I T 0T o6 0T SEINTT AR qaT SHa it ATk &9 § foham Sirar )

Frrator farfar: Sfcarm sfaatse TR F 1 TR T e A1 AT STAT el ST 8| 6 YR § e
TTETAATEE o Te U] b 7k i o o 38 TR Toralm e 2, et Seune o & & e shedll <A1 s 2

o I NHAT AT 900°C — 1100°C 3 Ia1 ATTHI TR EATRAT AT =T TeeR (HIRTAH FHIHE § W) STt AT o6
AT STTEe & Y Bl

o rfufsran SorAvii 3t SrmTet et 2, 3 T % W3 T A h1e STEHTHEISS ST IE & ST 2 A8 Hha
HIREh HicIIH JTFATES YT i T B 2T Rl

A
CaCO; <Ca0 + CO,

Me: T, 78 sAfulsen afe ger orr & it 2 dr seRavi Enft, S afe s o § 2t § 7% Sopie e

Ot

D

o T, RIS (STHTEH), SR e 3
®  SHHI T 3o9 BidT & 3T 36 SHIUT SEhT SUANT 6T erel & &9 7 forarm Sirar 2

o IR S foh STe 58 I 2400°C 3 3= ATIHT ek TTH fohalT ST & I8 el <IHeh ScdfSid shidl &1 36 ASHATSE

% & T ST ST 2

o  IEIATYHSA ok HUeh H ST TLAHT T A HLAT & SR UG oh T H HioIRIT STgS1aass [Ca(OH),] T Fral
& T ST 317 =T +ft T STl 21 59 STSRAT T <1 T T e STl e

CaO(S) + H,0(1) — Ca(OH), (aq)
* IS ¥ FHTE STEHTHATES RN FA T IE e Hieie IaT 2:

Ca0(s) + CO,(g) — CaCO4(s)

ITANT;

o  Hitie, Wifeuw shsiae 3 Toieh verell o f3mior § SuiT fema strar 21
o =it o SyfigeReor # SRR foraT ST )
o Iy TSI % GT-ETY shieATIeh! X EdaR fEreh! o forermg o forg oft)
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wtife, gerd weceut e Frator aresf # & U B, S U STre ool sie oh w0 o T & U Yo, 44, ergedt anife Syt fmfor
SIS T TTaRTAT & 371 T 81 ST 8| S HHe T ST 39 1824 H S Trafe T S 7T o) HiHe 37 qi
T Sgd HE T3St TaTe & ST 7 &9 & <1 qeort (hfewmem), X (fafereni), sitemse (qeegifrr) 1 cile 319 8 o aral
H|

TR E@EEAT:
Hiife a1 diécis Wiie IR eT AR @ S 2 grEehfoREm fafdeRe (3Ca0.8i0,)- (30-50%), SRhfeRam fafdene
(2C20.Si0,)-(20-45%), ZTEHIRIH TIHAE (3Ca0.AL,0)- (8-12%) S 2T HieIRIT TS (4Ca0.ALO;.Fe,05)-
(6-10%)!

Yh é'\mzﬁ % l Raw material (Limestone + Clay) ‘

_ Wet process Dry process

e TS (Ca0) | 62%

Tt (Si0,) 22% , —

Raw material processing (primary
20 and secondary crushing)
HAMAT (ALO;) 5-8% water l ]
TS TS (fe,05) 2-3% Slurry mixing and ’ Dry mixing and blending ‘
~ blending i)
HHIEET (MgO) 2-3% ’ Preheater/Precalciner ‘
TEHL T3 ITTHTSS (SO;) 1-2%
ek et 1% ’CIinkercooIer+storage ‘

fomrfor farfer: Fiy st
itz Fmfor sfra i s e e <o i 8§

i, fasmor
ii. 9@
iii. e
iv. HUSUT

1. fesmomn

o<l TSt ST Torqor Gt 2T Tt Ssham & foram ST wrerdt 1 gt Sifshar o Sheten e A STfiicifmere et st sTevae
AR & i forarm ST 2 37K 6w 37% farfra foma Stma @ Sfie opoff swgh & stem o fore S fome e 21 wfieft wisran & S
qrfiEr i i fomm strar & o fr snfifcifrre wmafir s o & e Srar 21 R SHT et s firement Te (S
T feFa ST 21

2. &
=1 wfspa =poff 72t & ot STeft 2, St Arehr 7 et 3R F feoft et g8 gt o efftoffie el 1 wre wgh safirere S ot
BIt R, q1feh J7 Il AIYHH (ST 1500° — 1700°C) =T ATHAT T Hoh| 90 R ot gredt 78 amft efft-efit i = wrafir
ot i 3R et 21 I e Al sk Shievem fafase ot Howrm ugfine s § 3 I ugfime i
Tarferhe et B1E 3T SR Teer Td & = fereiert sk wTmerT 21

3. dtEEm
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it w12t & ST foreteRt g T B € SE{OTT SeRT STTRR BT i oh 7T 378 Tt T & ST foharm STTa & 3 fii mmeen
T greT STaT 31 TR foreiert ot ars et foream o arer st firet & rett STrar 21 fSieew U teeh tsie & &9 # e ot 7, fored
ftoTTHt e wHY o ok B ST U Sfeat & ST e 2

4, HUSWUT:
T8 gu Hitic 1 |al (eI H Sfed o ST 2, TRt SIS ® ST STt 2
> guft wgt & g3 arffsrad:

850°C )
CaCO, — Ca0 + CO, [oxides]

650°C .
MgCO,— MgO + CO, [oxides]

900°C
Ca0 + SiO,— Ca0.Si0, (calcium silicate)

900°C
CaO + ALO; — Ca0. AL O; (Calcium aluminate)

Now making of alite, belite & Celite happens:

1300°C
Cao.Si0, + CaO — 2Ca0.Si0,/C,S (Dicalcium silicate /belite)

1300°C
Ca0.AL,0; +2Ca0 — 3Ca0.AlL,0,/C;A (tricalcium aluminate/celite)

3Ca0 + Si0, — 3Ca0.Si0, /C;S (Tricalcium silicate /Alite)

4Ca0O + Al,0; + Fe,0; — 4Ca0.Al,0,.Fe,0,/C,AF (Tetra calcium Alumino ferrite/ felite)

o EHE o STHH ohT TTfdT hl T St o forg wieie fmtor 3 foreem firema St 2

o Hfcxa Felie shi AT o THOTHETEY N TS ST &, FATTh HIeITAH FHIAE, HoIH S5 AHTES % ol H A
ST BT 2

o TTYHAT hT STTRreRAT W wite shY HSTeldl! ¥ & STt & T I ST 3h1 70T +ff 7 STt 2l
o fforeht it sfirerar & Efiwie i wTed ¢ ST & qT $6h ST oh1 | +ft v &1 ST 2

TUTH:

7/
*

Y T o W T B R €S U T ST € TSIl § S BTEgR e ST &, TSras |t S ST € S wed
B ST & (Fhshie)| T =l GTET T THTIISIT ik ST G0 <Rl SICTAT IT SIGTT ST Eehd 2

Hitie s g i shshie dramel st ddfte it Ser a8 Hive st Aot STam sht feufd, ari-efivie s1guma 3k
TN R 7T Tt 3k ST ST Rt U et R R

it T A TR FEhT STAFISH X R T et 2 3R afommeeasy, | 3t o 2 St s sfad gt 2

STCTAISI UTshAT 3 SR Teheil STt SSHT SIS Shshie GTEHTA! o ATIHT hl THIIIT ST Gehdl 2

K/
°e

K/
°e

7/
X4

L)

ITIT:
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% it i W ST STANT shohle o IedTe H EIa €, S SARAT, eii, Tgehi AT St farfirr srgoreim = fwior o Sui st
S alTet! Uk Heeaqul | )

Hivie WY T T STTEvae e 2, fSraeht s fmfor § S8 a1 geeri 1 e 3 fore fofam simar 21

wieie T 9T firgh T e e TR STehl TR e & i SIeT o forg fora i 2

iz o1 AT Fihee shshic IcUTel S8 UTSY, seiieh, U-el 3T ST TTEHTeHeh deall o (19T o foau o Tmar 21

Hiife- ST U132 T IR HEaATT § e T, ST 7R Sfaet sht v o fore fofa i 21

U T ST YR T TR Fe TATE hi ekt o A o FAT H o Torai bt o &l 7 3w fofarn a2
Ty Hide, e ey e & ary fhfda dive it 8, Wfetiie w9 9 s, sy 7R 11 Sce o fow swm
ToRaT ST o (e TaTee et feidaTeit % HRUT TEeRed T SUHNT 37 Hiftrd 2))

Tt ST fore wfitie o1 ST et STR 31=r areq Red glorenst § aemadt 3ew % forg fora s 21

X/
°e

X/
°e

X/
°e

o

/7
A X4

/7
A X4

X4

TR

" YR OIS e AR dides Hite (Srdt) g vt fia STt sue R St A it g s 9§
ST TR ST aTetT € 81 "N Teh T A1 § ST §i€ o SRET I idais §19 W Scdid Ueh Th o SHRAT
e F o1 TR ) FE HATRRIRT T hshie il SR HISR AT Areet fHior aiteisHsl o foTe 3w 2

" OiCels UTHIATT e i, disticiien foefer (Frs QR Rfcrsht o3, a1 Satermelia ) i, -t foream
e gethe 3 firIor 3 |Ter Ue e qidie HiHe & arer e fidcie UisIeT Hiie sHTd & |Temer uiéee Hiie
i qor #, shie % wfiax fafvr Tremafes wfafsrmett 3 wftr see wforre s1ftres 21 didieft o1 SwivT steer qet, =rel,
e, ST BT, EST AT AT I o A shshie SEt TErsHTAT o foTe, fopam Strar &)

" ISl O AT S ST Hiie: T S T iR o ETd! =l § g6H o it edt 8 i fo1 H gesht drehd wHe
S-8-HIHE ST & Ao A1 f&A7 § Tremor qiéeie Hiie S drhd & e Bidt 2l asit & Ted 2 aTel € § o Y
T ST Bl 2, ST A i T TR AT SEa qrehd o e T 21 Rt SURRT ST S[R3 ST T HHie s
aTelt giESTT o for fomam Strar & o s fmfor et sem 3 T e 9t s hfea femar simo

" i afe ditie: sifftn IS 8 Ted 89 aTel Hibe & HE, I shehie TR ST 31T IS & ed 8 arel Hibe 6
T 1 3R ISi ¥ 8T 3 AT & Wohal 8 ST T 3R ATha &L S & §0H €, WAl I8 dsil § FHo il 2l
@fq-afé eiife qra-dogeiier afesHTsi storer o a1 sq ot & e feua afeismrett 3 i wrete & w2

" SO e T SIEgmifee Hie i e ST =1 36 foeiy Hitie & fmfor i ufsker widcte wite % T € 81 dive ®
fmtor & S ATt TereteRt bt Sifereh (2FeR) Uit a1 W uftre S STereft uarel 3 wrer e STTaT 21 3 W e &
0T T T T ST & SR qiareT At sigror i feafa & ot grr Steriis 7 8 <d €1 SHehT ST el SR 1t
I ST TS STetay Attt qifefaa & fora ST &, S o fmtor 3 Fife ftrd 7o i R 7 gt 2l

" g HiHE: T Hite ST % T BT 8 Tl Tiie ST HHIS SATe1gs shi SRt o R 36eh T T gt
B 3HHT ITANT AT IevAl o forw, Tt shshie S, ST Te aredt wetael afErsat S st < a9, e,
feafii qer 3wt shshie 3t w1 fese s o forg foma a2
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mih‘i%r:

i Ueh HehTsiTeh 319 ST - foreeetta yare @ st fowem o uresf idr 81 98

Si-OH + Si-OH — Si-0-Si + H,0 (&=

T AR (STHIGH) 316 T &, Betileh hie b STEdfereh 316 Fel A1 ST | ook fomon)

&, T TE TH ST U AL gaTed BT 2| I 3 aSft & e fohAm w8

Si-OH + Si-OR — 8Si-O-Si +ROH

ST TAMAT H AT Ffg % 0T 98 3 ST T 81 36 Wb, Hid T | (frfierom)

Afer S atet gaTe & S e w9 9 enq faforke 3 faforerr & s T 21

Si-OR + H,0 — Si-OH + ROH

FEH Si-O S T ST 8 TS $9eT TARIh T Na,SiOs. CaSiOs. 4Si0, BT | (STeriisi)

2l

° mwm:sﬁﬂw: 3 =AU B

(@

(i)

(iii)

ool T ol Herd: HIST U (Na,CO;), THT Te2R (CaCOs) SR (Si0,) i STk &9 § S aieh draer
T ST 21 36 1SS o Rt <1< T ST 1 Froel W1t o T ohi H i o [oTq S o A1 F3 ol (T2
T =) T ST 1 39 fovsror & 9 § 1000°C — 1400°C T T foRam ST ® STR Her o qivmEET we
il ST 2l TEEfe sffsrand e &

Na,CO;+ Si0, — Na,SiO; + CO,

CaCO; + Si0, — Ca,SiO0; + CO,

3G ¢ HIL o4 Grfead fufershe 3t vz faferene, faferen o drer firetent s sHTd ) T=7 o= aTelT i
forereft g3 Stareerm & BaT 2, 3HfoTT 38 A=l STTeR(a o Wiail H ST ek his ¥t ST faraT ST HehelT 2

Torarelt 35 ATt < |rer HTe AT FHET ST @ o T g hie U TR R % 397 & o &, R oft
TS STEAT § BT 21 ST §9 & 3T foR 71T = Al STTarvaieh ST o Wil § STl ST 2

i Sh THITOT (AT eiias): ie o 1 sifom = wtfer 2, e i 1 Ao fora st 81 afe = &t
qSI | 32T R ST, 1 I8 S WX BT ST 81 SAMTY. 36 heae siee W 39 ¥ (1 Ao aeh fafre arome
&t § eIt efi-efft S o ST 21 wfomme: 3 arERft ie Sy 2 8

Te o H ool HTQ o STIITA 9hi STCRT-STERT 3hLeh, AT AT fe5al 0T SITH et o6 ToT o< T forfieet TETE o6 §Tef SU=imia
ek farfir=T weRR o shi=r T foh ST wehet 2

e  FHiT % UEN:

>

TS TATH: T8 ST & T A 8, 36l geeht 37T fageht o Siien 7T staet, ST 31w 9t o fmfor 7 forar
ST 21 39 7 = T T ST 2

TSR TEATH: T g A2 ATTHT T ATHAT L TRl & 3T FEeRT [T il 07T 7 BT & SETCT el ST
TS o ST, T % ohiel o SfciH, TR SUehtor (oAfeiet) 37T fie 3 s 3 fora foha s 21

FATES TATH: FATEH il FHT ITANT forefa o, SHifeesher IR R Ao ammeft s % fore fopa s 21
QST TATH: I o ATTHT hT FTHAT 3T Gehal & ST 37reT b1 Toram o wfr aferes wfeieft 1 sefare et swim
T i AT SUHTT H fohaT ST 2

Wit shier: 38 ATTRATT 0 & T8 o1 HATHEIES AT 6T T TRt ST R ST 21 $EeRT STRNT ST,
SR S 3 foFaT ST 81 T foeect shiet ohi ST Gstrae! Sy S # fohaT STTerT 21

48
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> Tieie T ol i o e ffoTen, i ATemse T TR Fiaie 8| SHehT SUHT YerTimeh!, e, fiem afit
TR SITET # foRaT ST 1 38 <1 i A Sifteshat sie o A1 & i ST San 31 fiie i st & wnford et
T §; TSR TR 2, SHERT STTaiHIh Soel BT & ST 78 fafertor oAt starenfire shtar 21

> WICISRIATEE TATH: F YT ok T AT TCH § PIel-hIHeH e BT 2l hid § Hieg fe sHTee TR T
T T U et 2 SHHaT eI oA <o B o R T § S o R 6 g v 2

> Jore-YW TATH: AT e A1 Jore-J T, ST {6 TaTS STeret ST Swa-gea Hi § ST foh S 8, & i
ffe 1 ot | Ueh Udelt gHTeiies e % A1 qaTeRt ST STgeRt ST SITAT 21 $9 AfHee siw o et ST 2
el ¥ T 2T & QA I 1S ThIet (oAl et Bigar 37 78 Reciet-qw (727 & 378 BT 2. 36 die! saie
T ITART JHTCATRCe o &9 § foha STTer 2

> e AT 36 e w9 4 faforent 3R S sitaTse (Ce0,) BT 8 ST e & qareT forfeRer sht st sear
21 72 T B ToF g 3 <vR & g shi BT TN b ST 2

> TSR TEATH: 3HRT ST STEiTeh T 37 e i 21 S e # foRa ST 21 7w X, HieT v S g
Yoo H ST 2| Igs kil sk foior erq o foeieti o gen sl @ fUeret g SeamM i YaTfed shish, foha ST €,
Srerd 718 et ForaT wsTea &1 SiTaT 31 36T ST Whsiet 37K forega wifgat s 3 forg fopa i 2, wRiif @rg

o7 fereft S 2

Tt WY i § 67 S #:
AT HTHITE T e
Teifem AR IS
TS oh HATFATES TR/
GIEKOCICEIES ATA/Eq
e ST udat e
e SATHTES A
RELEIEICEIES) HHE
HiIH ATHES e
I HATFATES 5y
HHIS ST SRS S

e

T8 &Y H TeT AT, TTeel 21T € wifer H feohts: erdm 21 Ster 316 @iie H o1t A1 H shiei et St € i 94 @e
1 TR 31 ST 2, o Tt e ST 21 T% W @t 31 el w6 firer anq 2, fEE 989 et 3R 29 e gt 2
et o frrmtor: e & e & fmfo fre faferdi & gar g

© Hornbill classes & 07223970423 b4 Hornbillclasses@gmail.com 49



50

ggggg MPPSC | 2024

1.

eI wiska: HHeRH T & fmio ot e stmafora (que) forfn 81 58 wisran o fieat @ie =1 it & Sier arett wgt
T HicTsic Sid-1 & 37eT T foRam AT am 92 w6 8-10 fodi & faw 1000°C 9T T {3 ST 81 HIEm STt e
THISATHITEE SHTAT © S ollg i ST H TSNS &1 ST & SR A fomfed gie s it e SesiiedTss ST 2
S-S SRTe 3hT AT SIge &, JH-08 3 AR ol B8 R § 98e ST & | IcafSid e STEATRTSS o Rl Ve hi Jag
W BT TS ST & 3 3AfA 37 forfer & o1 et =t fooreet (Fhieiai) Thet et STTaT 2

ST TSRAT: ST SITRAT Teel! S Siteiien Sisrar off, fSra et & ¢ I o 3caTe ol Sgra e get 4e arett
WEI o foem § Ied, 39 SHRAIT H @ik i e o o et gu i) die o1 STanT foram Siar om 39 SR §
Ttk ST I & Toh STa7faal il gT e o Toae g shi fUeret gU i < |rer STt STt o)

SHTR TTSRAT 1 A1 TR W &1 TR H afiehd fohaT ST Wkl &: TS SEmt TishaT S slfifen S IishaTl GHT o s
TITHR TR Fae H Th 3T o YohR H Hed 81T 8, St 3w Tt 3ca1g ohl TCaT ohi ST T 8

uftre S8R wfswar: 3@ wiRa § W o § emd 3 aeRt 3Ty o w9 8 Te 8 =iy

o AT ATRHAT: FE WA STreAT AT T & S FAIE BT IUINT Hcll 2, ST AR . faferewt (Rafereri
SESATRATES) | ST BT 8] TRl T, Tt (@ealh) iTe 5 wisje e SAeyfgai oh |y giafsha e 2|

o FHFE I =S FAT: et g T (gea) TR T STl SRR et § =TSt foRaT ST

o o VATE: TSt U Gl ol & & g R vt fohen e &, S arsif (ferdvva: el o) st et
& 3R 3% SiawTse # aea odt 31 Tamth stfifwranet & faef g3 a1q &1 A §¢ ST 81 SIS He
SATFERTOT BT HTa HIHT SATFETSS ST 8, ST FHUT Tl &t o GTe STeAdT 2
Si+ 0, — Si0,
2Mn + O, — 2MnO

o 3Tt equet i fmter 3 sfteTse Stfufsram sk ot e streta erqre s &, S frereft g8 ang i wae
T AT =
MnO + Si0, — MnSiO; (4TI

o TS W TR H A (C, Fe 3R Mn 1 T et emq) firet % are, STal Uoh o aifesd STt ST STH &t St
B FHAGE T g1 ToRAT ST & AR Tt b ST foralm STt 21 et ener ST w2ier ot atent +ff fopam <imar )

IR AR ITSharT: A Feht SR R STR[EAT o §9 5 HIS[E a1 a1 I8 TR ST9TS ST 2

o FAI ARHT: IE Uik HHETEE (MgCO,) AT SIAMTEE [CaMg(CO,),] SHT & Afreft Tt & s+ et
T SN AT 2| &R O Sera Tiig H HISE STref T TR o arer farfsean et 21

® T H STCHT: fUEet §U BTt Ale i &I SHHT Ffaret H S ST 2

o TaT I YaTed: fEel 5T eea Wi % | g hl WaTfed foRaT ST 2 St STRyfadt ht Siteredientr et 3, 3R 3%
siteraTse H ee At 2
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4P+ 50, — 2P,0; (BEHITE U=IT ATFTEE)

o ST T T IV AR STER STFel ARG o WS WICITShaT leh Uoh &R GTqHe STl &, ST o 3
AT o SAiraTgS W QL el 21 e UTgAet et g8 arqstl sl dde o awdT 8l

3Ca0 + P,Os — Cay(PO,), (STIHT)

o I I UTH FAT: T AR AiTesd T2 TCaT ST &1 ST T, TgAet ST TN shi STeT 3 e SITaT 81 Sew sisha
T Tah HEaqUl AT $9eh! 11T, F&TdT S EEdT Jahfr off| BTetiten, $eehl €TaTd off, Sreeh ot Gt <eet Yishar
forshrer gl

3. AEA-ATET Y GeAl TeeT TThaT: 36 TR 1 Sferenr e w1fea 4 1864 H fora om sadt et et dive  feimee

3 HEITe § Heeaqo i T oftl Gt Tee i et F et s are v geet a8 S sttt w9 9 i ar gy

Y ST BN 2| 39 WISHAT o ool HTCT © - Froall TET, Tohd TAIRT TR THETEE (Fe,0,)| T, fafersht ofi firfisr o sreyfegart

THCTEE ST SATeRhd Bil 8| ThY TR el & shTel o1 faTd | &1 ST 21 Sk & fore stmarwes s, T

ICITEH(TSHY) T (CO-+H2) T ST & TTH Bt 21 SRS o STTER W <o 3 Td a1 a1 STl a1 R 2t 31 37

#, T (C, Fe SR Mn 1 T 0 €1q) T ST HTAT SUSHT el 1 JRTd ST 1T ST 2

T WT5HAT o S 8 arelt AT RS 7 &

3C + 2Fe,0; — 4Fe + 3CO,

3S + 2Fe,0; — 4Fe + 35S0,

3Si +2Fe,0; — 4Fe + 3SiO,

AT HIEHRE Iafeerd &

6P + 5Fe,0; — 10Fe + 3P,0;

P,05+3Ca0 — Cay(PO,), (AT

SRR ST ST e 39 IRAT § engee o &9 § hfowrm faferehe 3T e wiehe ITH EId 8 ToTeT T ove
o W1 ST SEATT TTEHAT ST A o Fore Srsrier o o1 firsy emqat Sreft sifafies wmft <t siret ST aehar 2

TR T TETITeh SCaT AT firsr o7 ded ol SUTefdl o ST TX 370 AT Ul 1 S&erdT 8l 6 4 TR 1 forwrfora feram
ST HHAT & - (F) e i, (@) ey a1q &, (7T) T €, () T =i |

(i) FE A 0.05 wi% T 2.1 wi% o sii=r Frai At aTel T ol shiei et o &9 H ST STt 21 3 fafemfor samm
W Ge 37T TN fohU ST aTet b €l

(i) WA T TAE T U T iy anq 2 R 10.5% s ST 81 36t §a8 W Cro03 i Taet W & O,
T Tt FaTer Sfereft T e 21 Re Wit fafie wehR % ai & Sitfeen, méfatesn, srefafem, g i
Fut-gferreft (fieer) 2o el

(i) T T T RIAH 0.5 wt % 3R 1.5 wt % el B1dT 8| FG1 5 hiei AT FHIRAT S qTehal T 8 SR T, 37
T T ST STHT S ST ST S o o FohalT STt 21 T8 W21t o 9 ShR e 81 &, <ifoh] Toh T B1s-8f1s
T (TATHUH) 2, FTaehT ST SAaTar 7Rfii o forq e o STeRtor 31fe o fomitor 3 foper <irar 21

© Hornbill classes & 07223970423 b4 Hornbillclasses@gmail.com
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(iv) Torer oTq SeTa: firsr oTq 1A 1 ScATa L o ToTU iel Tt T U AT AT 1 4T dcall, Se AT, fiforh,
T, rgeframm, afem, shiftem it uegtfem o | SfreT <imr 2|

Tagremg o ac | Toreng ® 3kt AR

HS (Mn) T 3O ITATHROT F&d U S {rdrd i o o Wieg 21 3=t Hoiiet et foer g s
1 TR 3T § ST BT T hreit arehet qed o serdt 8

foferhta (Si) | <orerrr o o gfe & faforent Wier et weeaqul |t 81 1-2% fafefehiT aret Tet 1 ST
T &Y § TR ek S o ferg foram ST 2

frehaI(Ni) I AT H HeTH AR TSRT T €Tq $ETd 81 7€ 3.5% FHehed HIT0.35% e | forereht s 2| Heped
T ST Afreras o forT deaTenes Wier St arehd o fore wfirg 21 feeat T & wmmft
FIAT G S 8, [STH T Ioa M ST <o | T ATt &fet oh Fir SAfereh Farelt 21 St 2

SR (Cr) ShITHAH i SIS § WETOT STcRTe oh BTY-ETeF o3 €7q ST ol FH3RAT 9¢ S 2l

T (W) T WA 1 Ao 5o, i ieshr Wi el ST €, [Seeht oo |t 31d arqett § de
3fereh BIaT 21 I HeTRoT 3R forara-ufaqtiedt @ 3R S== aIaH o1 AT T FehdT 2l

SHfeT ™ (V) g TS ITUT HeTroT Sfcreft 3T STTeTa STTINOT STty o foTC ITog, 81 SHRT ITART T o
ST ATt WTEAT ST ST o |78 T 37 HTemiemser STSnT o foTg rseam & &

T S o WE U H foRaAT ST 2

THL (S) FEH 2T WA =AqH LW ST FTTE)| SR 36 Ioaf A5l H (AT S, q7 {727 o7 3891 HigH T
ST &l STl

qfe (C) fcifesh ATgshTEgara (Sca G&H HTaHT) o AT 0T T ATalT R T T €, Foreel 3eeh! HaTTo
e a7 ST &

TTE AW (Ti) STECTar Tt ¥ H&TRor Tiakrd 7R Sy drehd H o 811
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Questions:

Waterproof cement contains [MPPSC SFS Main
2021]

(a) Calcium stearate

(b) Aluminum stearate

(c) Tannic acid

(d) All of the above

Portland cement does not contain [CGPSC ACF
2017]

(a) CazSiOa

(b) CaSiOs

(c) CasAlx0s

(d) Cas3(POa)2

(e) None of these

Which of the following is an amorphous solid?
[CGPSC ACF 2017]

(a) Sugar

(b) Sodium chloride

(c) Diamond

(d) Glass

(e) None of these

Match List -1 with List-Il and select the correct
answer using codes given below: [CG labour

inspector 2015]

List -1 List -ll

(A) Cement | 1. Sodium salt of higher fatty
acids

(B) Glass 2. Carbon black

(C) Ink 3. Sodium oxide, calcium oxide
and silica

(D) Soap 4. Aluminates and silicates of
calcium

Codes:
(A) | (B) | (C) | (D)

(a) |4 3 2 1

(b) 1 3 2 4

© |1 2 3 4

(d) |4 2 3 1

The glassware used in kitchen are made of Pyrex

glass because it has coefficient of

expansion. [CG labour inspector 2015]

(a) High

(b) Low

(c) Medum

(d) None of the above

Consider the following statements: [CG Pariyojna

2021]

(A) Selenium impacts red colour in glass

(B) Boron trioxide increase coefficient of
expansion of glass.

(C) Flint glass is higher suitable for making
laboratory glass-wares.

(D) Crooke’s glass does not allow passage of
ultraviolet rays.

(E) Pet furnace method is use to prepare large
guantity of glass.

Incorrect statements are:

(a) 1,2and3

(b) 2,3and5

(c) 1,4and5

(d) 3,4and5

The chemical composition of ordinary glass can

be written as follows: [MPPSC SFIM 2018]

(@) NazSi03.CaSiOs. 4Si02

(b) Na2SiOs. CaSiOs. 6Si02

(c) Na20.Ca0. 4Si0;

(d) NazSi0s.CaSiOs. 2Si0;

Glass has bonds of? [MPPSC SFM SP 2019]

(a) C—0

(b) Si—-0O

(c) Ge-0

(d) Sn—-0

Concrete gains strength due to? [MPPSC SFM SP

2019]

(a) Chemical reaction of cement with sand and

coarse aggregates
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(b) Evaporation of water from concrete (a) Fe20s3
(c) Hydration of cement (b) CaO
(d) All of the above (c) SiO2
10. Which one has the highest percentage in (d) Al0s
Portland cement? [MPPSC SFS Main 2019]
Answer Key
1.d 2.d 3.d 4.3 5.b 6.b 7.a 8.b

10. b
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METALS AND THEIR
5 GENERAL PROPERTIES

TGASHH: 7] TR, 3TTard |Roi H arqaAt i feorf; sverqy, strad awoft # sterqat sht feefd; st ud fasreng

e

oTq, FaTell U a1 S e forE STR AT SATeTshar o HT-ETY STHTELHAT, ST 3o Tad i I qwrdT St
foRTvaTd Tt 21 9T o dcd & SFH qh Sedg 2id 8, SAMIT I Seidgi 3 ik +ve 3T (YFRIA) ST &, 319id o forea-
T B1d 3| SATEUT o foTw; WTSa, T 31|

M— M™+ne

(A1) (FFRA) (SIaZH)

> Qﬁﬁa;grw:

ATATATLAAT: UTIL AT Biell €, LT, AT hl o1 q1g Fieah qaet =1ell § Saall S Hehdl 8] STUaTs- SR,
R SR T SreTaaed e E

FIAT: G T BNl & 37T AT hT Tferoht AT ST SIT Wt 21

HTATE-SRT, TR T G -7 2

T I THHER BN & I I8 Uiferer feram ST HehalT 31 (WIfeaw =l Bigery))

TATAHAT: o FOAT 3 I o 7= HaTe <l

HIATE- FSHT: |, TR, ZT5fem, Tegrifem| forega: o, 2, rgefram, Teawifrm)

THERAT: o TH AR T FHIR I AT B1d ol (HISqT IR AR Hl Biga)|

e fafirem, wifeam st aefiwm 1 Sgert arget § o= oed g 1

TeTeR 3T FAATTeh: STHT T SR FIYTH 3o aidT 8, (Sfeaw, Tefam, Try 3R Hifsa 1 srega)|
AL AT T S B 2| (T hY BTG, ST FHY o TTHT O T ST § His[g 2ar )|

> rETtes ot

TSI & ATl SATATeRaAT: ST TqaTl 1 8o & ST ST & A1 of S o & 6o NiafsRan ik o1g fiadmss
AT
4 Na(S) + 0,(g) — 2Na,0(s) (Sodium Oxide)
2Mg+ 0, — 2MgO

4Al + 30, — 2A1,0,
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re: T SieTse STl 3 T-aner e o oft e et 2, Tafor 3@ et Sftse 3 Y H ST ST 31
5o +ft 7t ST S AT 21 3 3T ST &I o ATer Sfifsharm ahteh e S Tt ST 8| Svarerl sfiamrss s arelt argal
o %D 31 3TN Ere, T, e, shifiem, fferm, siftforn anfe 3

ALO, + 6HCI —2 AICI, (salt) + 3H,0 (Water)

ALO, + 2NaOH — 2NaAlO, + H,0

A o AT ATITRAT: 9 AT, T (ST AT 7)o A1 TTThaT !l 8, T 91 S8 IaETss sTdt o 31T AT o AT
e HTq HATFATES el |

2K(s) +2H,0 Exotherme, 2KOH + H, [Cold water]

Mg+ 2H,0 — Mg(OH), + H, [Hot water]

e: I THT o Tre AT SATHAT FETEd! BT 8, TR T T o §re I AR B )

2A1+ 3H,0 (¥TT) — ALO; (9] STHTEE) + 3H,

et o Ter TfIfsRa: aTqd SR T A TRl ¥ BIESreH ol foreenfid st €1 et w0 sfaframefier g &
ta, =it 7R w & 3w foreenfie =&t o ard 81 Sereo:

2Na + 2HCI (Acid) — 2NaCl (9Tq @) + H,

Tt foreTart o T StffeRaT: STel 1 Sfafshareiicr erq o e foer 4 3tfereh Sfcfsrameiier g Sreft s €, ar
Afersh wfafsharefict erd, w gfafsramelicr a1q st SHeh a0 forers & foreerd s <t 81 SaTetor:

CuSO, + Zn — ZnSO,+ Cu

(ffrer forera) - (et forera)

FANA &% arer srfirferar: anqd aary & stfufsea ek, o1 Frse st &

2Na + Cl, — 2NaCl

TS o aer srferfeRan: SRRt ey ErEeie & | stfufsear 7wt 1 Faa $o & S wifeam, drRefiwm,
Shfcarm ST A= Treger o arer wfifsra ek aegEe o &)

2Na +H, — 2NaH

e T USTT- Uk 9T Tig A1sfeen ufirg STt i T g e TS o dTsT QAR oot wee WS deerar
21 g STcafersh et ST LT 3 aret aet ware 8, S wt et et e R e ST et s off e w2

T AUt § grqaett bt ferfa:

STeret HROT & Eeft 1l TR el § 6 T di-siten ey ) ST Gt shi fwior S weet el 3 fohar o S sue
aTE HrEe 1913 H 6T S &9 Seqa fopa, & ‘a1 fes strad @l & T & ST ST 3] e aroft e e w®
AT 2, Forest T T @ fob- et oh wiifereh ST THTIfieh 07 39k TRHTO] i o STTad et aid ol

AT 1 T, °T, ST 3 T sciteh | aiiehe [T T 2

TH-5eTeh: o dedl S AT Sl Tl STedt TH-heteh 3 Y937 Hidl 8, TH-seifeh ded heeld 8| & AT & war
U T AT o TH-SciTeh T T Ll & ST 3o AT 1 S o+ ST ST I 4 +ff SATTeh ST Bt

H
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TS H 2 9 AE SURd 8 8

wuE 1: fafem (Li), wifeam (Na), TeRem (K), Sfafeam (Rb), @i (Cs), wifeem (Fr)
7 GG 1 &R 91 T ST 8| TEZISH 39 HHE 1 SIETE § FTTh I8 T o1 Tel 2l
Ut

)

Li & Cs T == ST 92 qearorfores 37 strfen Breamd sedt 21

e ¥ el T T ST F11 3R ag ST ¥ &1 ST @ 3 Eed 9g ST el [379ars K<Nay
A HTTT: Li - Teu e, Na - e, K - st Rb - @ s, Cs - e

T TR SR Faeien| [Cs (RIATH TeHIe) TN 28.5 BT 2]

F weft e, RASH % TTY THUSE YRR % 2Tse s 8 (et X = F, Cl, Br, 1)l

g 2: AR (Be), TR (Mg), Hiexrd (Ca), IR (Sr), ST (Ba), I3 (Ra)

T GTqAT 1 & HaT 9T el ST 2l Be, Sr 37 Ba 36 &, Ra AR 31 steafeer eat-afona 21 56 fodid Ca 3R
Mg Teaft O ST AT & °TT ST 2

ToTert:

)

&I T AT oht Ty ST STk Brsand wsifer e eqal i ot 3 BI €l € 31K Be # Ra T ST W sigd!
&

¥ Be ¥ Ca T 9T @ A Ca ¥ Ra T aadT 2l

ST T - Ca - fo7h T, Sr - foRHEA, Ba - Toe I, R - forwe

ST IR ST T T B1aT 8, TR SIE STThT 36 HROT Heiferd & et & 37firen g 21

3 gt dcar, FAISH o @1 MX, T 3 AT3E oM 2

F TH-SeiTeh qcdi oh FETAT T

> forterem:

TATOrRI o1 T S Ao 37T &I STt sht e H 3T i o

H G gl o T, fforem Fss 81532 (LiClo.H20) s o o foreeetierd gi 2
AR ATE2TES SHTAT & STafh 17T &R ATqe el et o

6Li + N2 - 2LisN (ferform Tmsgree)

feaform = =Aifirep Tt ATk &9 9 gereiict ed €, St 3= qrt 4 Srcafren gerriter g &l

faferm Argge forafed St SiTamTES SHTAT & STelfeh 3771 GTqY T i WX AT5gTEe ol ol
TATSrr oRHTY] o B ATHR, I AT RTh ST SIS Frot oh FHIROT [ATHIH U ST 1 07 FG RT3t 2

> aftteram, 3R TegHIT-EH o AT SHERT forehul Ha:

ST o STETH 01 96 €9 8 6 BIC STHI, Iod [Igq-ROTTcHhdl, Iod SRR Sl S TR ek
AT E

HHE o 31 qcall bl o H 599 e I Fei 3= 2id |
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o I TEHANS FU SN 8, Sfh THE-2 % 3T TEE A sief a1 2

o Sifform 3 woHifrem 3T % TEgETEE Wi § et €, Seh ¥E -2 % 311 acd & B

o 3T TqY I SATT § WIS T AE

o T Be 3 AL BT -2 % 31 dcal i a7 T o H1er Sfcifoham 78 i &)

o SffeRm W o 1= TE Al O H HR BT & ST F=el e T+ Tt 2 wrey wicfora et e 2

2. Ui-sATR:
o e S A geraei Her ATt fi-aheteh H Yot a8, Hi-sciten dedl sheatd ol <ok Ul FHefeh o Ue §e H W ST qehrl
AT SAFZHT T STHaH HEAT BT 2, FAAT AT Aot 7 d-sciTeh & 8 OHE | §9 sclteh | 6T, 3941 (31derg) 3R

qcall 1 EHE 13 @ 18 (11l A to viii A) T afiehd fohal T 2

T 16 (vi A) T =TeehISH el ST 8 ek el oh STRTIT T6h (i =R STTse a1 Hehise i & 31 0F
TR § iR 3 I i % 319 e 2

T 17 (vii A) HT 2SI FaT ST 8, TTeh X168 gl (WS TH) TR S8 (IcdTa AT T 3T 37ef |psht 7 feta
BT el

TE 18 (viii A) 3T TTeIeT T8 AT 375627 T2 el ST & iR 7ok STel h&Teh G 7LE & WX gL AN 8| 360 hrivr 3§ e
% dcdll o ATl € TTfoha ohid § S e ot o i o del

TE 13: T T I a0 Tiar oft et T 8 e SR (STE), TeHite, e, e, Sferm (arg) € 8 S
Y Y % STRIAH I H 1 S e 2l

Uty :

AT 3S4T: B> Ga < Al <In< Tl
TR T B> T1> Ga > Al> In
TeHih: B> Al>Tl>In> Ga

FaYATh: B> Al>Ga>In> Tl

Are: AR I TWTE- TH-HET o HeTe SITRITH TRHTV] H &1 Seidrg 1 3! HehHUIR aTgAl (W8 -13,14,15,16) % AATER § ST6Eg
Te 31 S, AToRa I 1A ST ol 3 TRATO[ST o AT1Heh §, STeidH TH Soidg SIS STfee Afed & o9 21d 8| e (Sn) &1
55 ST 3T I (Pb) FT 65 AT 3P ST &

3.

- sciten:
Sl scieh dod ST RN o HHE 3 | 12 T U1¢ ST &) Sl-sciTeh el shl {hH0T €T o &9 H ST ST @ Fifeh-

o ok AMfTeRT T SHTrefeRTuT STarEe, uRtad=eiiet erdl 21
o IS SR (nalT) ST TH & BT (n-1 3) HIT 3TET refl
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4.

e

>
>

o ATER WU H ST €I S STR P SiTeh o a1 8] FAIE 3o T[T TH sciteh (Wil ¥ Trfeh) 3 ot seiteh (Sl o
TEEISTER) % ST WA THaTe(ic T deail & st uTe ST 2

Are: uft < ociteh Tl bl TR ST ok ©Y T HEAT ST 8, iR Shisa (Sc) 3 N (zn) ¥ F et | ST

St HeTeh T8 U1 ST & THSIH AT H 1S d Foag T2l el & 3R e 377 7 d-aheeh qof 2T €, gaforg o aiesme 6t

T 7 A 8 F AT, SR (Cd) 3R I (Hg) T HSHATT qed el 7T STl 2

TuTen:

o Tl HshwOT Ty, GTqy BNl €, 36 I 3T AT o @t or €Nl &)

o I dcEl & AT & HeHAISI I ifcash ST s HIS[G B 8| 3701 S1-30 FHareh ol IUTCAT Feeisth se i
SQTe <t § S erfcaen ser SITedt Solt Siet § Ueh I7 &1 Seiehg (1 SUTLId &1 o ehIL0T &Il 2l

o T 3 ot AT Acal i e H HeHHUT qcdl H1 Teieh SR F2Teh aga 1oreh 2 2

Uh- e Teh:

3 dcat o faficeh Soiag (n-2) £ 3heaeh T TAST LT &, ST HshHvT ded AT F-sciieh dcdl ShetTd & Uh-sciieh § Taiferd

dealt i forerar: affepa foram mam 2

o AITEEH: qcal il TTCA G (4F) FT AUTESH el ST & S Tl hl AT HAT 57 § 71 T Bt 31 3 et
T ferenft ¥ (sTvame- THform) donTeew wfafrreia do 8 safae yeid § T ®9 8 Tei e S 2 39 @b
STET FeTh ST BN B A Iow erren (Frarfia waft 7 ) 3 wrer steafies s+ v ¥ ot A o forega % o
T
ITEEH (2=58-71) (Ce-Lu)

o UfRATSEH: dcal hl qHT el I UHATSSH T ST € 371 S8 TV shHish 89 ¥ 103 dTe dedl WA Bidl 8] Th
AT ST 3 dedl H (n-2)F FHIRT o Sf FERT H TR HLAT 2| AT (Th), TR (Pa) R FF=T (U)
e aed 2 3 Tt stferar o sHmor et 2 8, o7 ooy sfafsrr s i amar v 8
TfRATEEH (2 = 90 - 103) (Th - Lr)

THTY] HEAT 103 AT T AN & 81 Ttk L (T § Lw) B1aT &

afe forelt eTq o 32158 1§ MN &, STt M o7 o1 SfaffRreas s 2, A1 38eh fcthe 1 9, S SMTet AT o6 e
TR ferem ek frerifia foram ST areha 81 AegTee ST STTHAR W N it 2, et 37 2 56 71 -3 o1 =S v 21 5ife ung
M ffde 7 8, 3115w 36 S1awr A1 X o §9 § 74,

3, LTSS (N*) 3R o7 (MX) % fore, wer deeer Afiren s 2q STeit ot Sqfora s g gt

x+(-3)=0

X %1 & L I, B UT © o x = +3

L, ©Tg M T HATERT +3 2] 3, e AT (SO04%) o T8, BH ST & 1o S8 -2 3T STTaI=T BT 8| ST ohi S ford et
3T T dey ATk S ok oI, B Tedeh i oTq STl 3 9 Sothe STRAT hY SATATEHAT BId 21 JHITT, U1 MN %
TR T M,(SO,); 2
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Questions

metals, because metallic bonding in alkaline
earth metals is [CGPSC ACF 2020]

(a) Stronger

(b) Weaker

(c) Volatile

(d) Not present

formula of its sulphate will be [CG pariyojna
2021]

(a) MSO4

(b) M2SO4

(c) M2(SO4)3

(d) M(SOa):

3. Elements of following group in the periodic
table are called ‘chalcogens’ [CGPSC ACF 2017]
(a) Group-18
(b) Group-17
(c) Group-16
(d) Group-15

(e) None of these

1. Alkaline earth metals are denser than alkali | 4.

2. The formula of nitride of a metal is MN. The | 5.

Position of potassium in periodic table is
CGPSC ACF 2017]

) Group -I, period -1V
b) Group -ll, period -llI

c) Group - I, period — IV

[
(a
(
(
(d) Group I, period -
(e) None of these
“Metals are usually not found as nitrates in
their ores: [CGPSC ACF 2020]
Out of the following two (I and Il) reasons
which is/are true for the above observations?
(A) Metal nitrates are highly unstable.
(B) Metal nitrates are highly soluble in water
Codes:
(a) Aand B are false
(b) A'is false, but B is true
(c) Alstrue, but B is false
(d) AandB are true

1. (a), 2. (c), 3. (c), 4. (a), 5. (b)

Metals, Nonmetals, and Metalloids

Li |Be
Na [Mg

He

Al |Si| P | S |Cl|Ar| metals

Ca

Sc

Ti

Cr

Mn

Fe

Co

Ni

Cu

Zn

Ga

Ge

As

Se

Br

Kr

Rb

Sr

Zr

Nb

Mo

Tc

Ru

Rh

Pd

Ag

Cd

Sn

Sb

Te

Xe

Cs

Ba

La

Hf

Ta

Re

Os

Pt

Au

Hg

Tl

Pb

Bi

Po

At

Fr

Ra

Ac

Rf

Db

Sg

Bh

Hs

Mt

Ds

Rg

Uub

Uug

Ce

Pr

Nd

Pm

Sm

Eu

Gd

Tb

Dy

Ho

Er

Tm

Yb

Lu

Th

Pa

Np

Pu

Am

Cm

Bk

Cf

Es

Fm

Md

No

Lr

metalloids

nonmetals
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HUTY 3 A & S FT A T 3 Fremereh e 8 S A A ST e € S T € a1 B ) STt 3 O SR W
Tt % o o fererdia et &-

o Tuft STuTqAl & AT A § (S TR, HATHEASH); Tk 5 (FIHH) 2; 3R 3 31 8 (S e, T
® 37U S A & ST SeTa JTH 3tk OTTCHe ST ST o I8 0T 3ra AT forgld sRUTTeeh ST 2
o 37uTqE S T T BNl B

o TIZISH U YA § ST gerae ol 3T & ST e arteneh Uel fore[a SRoTTersh &1 1707 31t &

LTI o forawor:

9UUS W O>Si>Al>Fe>Ca

HHAZ 9 O>H>CI>Na>Mg

witforen TToTerd:

o 7fh TE WIAT: STETQY 7 Q1 7 A STETAaE-1a Bt & ST € A, 3 319 ST # WL B! & Ul I 0 B © (STaTe-
Eiyl

o o it arfier =mershar: Stenqy forera 3 ST Y FeTerE BNt § (STvETE-AiEe)| YT gl 3, ifR Stemqe %
TSI ste U & Sfreh HTopst SR A foh S €, 3AfeTs SiTeten § 1§ Uk soiag A HIS[E e aid|

o T UH TH; STeTeh H oig Ud Ho AfHT (W) o STwTd o ShR0T SeRT Hcd 98 %W BT 8] STETqE TR el arelt ol

o T SR FALATH: TR T BISH ST BT TR S TR ToITCH &Y o FH BT &, et e TTT 4000°C
T gl

o IUTETAL TS Y STTEUAT Tl 8| IATETT- FHTai, BB, FHL, HeAfar |

&Y AUTS:

o ITRIEH T AHIEe 3 3TETq & Sit <RI Bt 2
o e T ITET TN ST FN Bl & HI TH ST AHTEE foreTelt 1 =T Farers: e 8l
o ITRIEH 1 ¥ 4.9 (=) BT 2

AT TUTerH:

> oiterefie o wrer wfafsha: sterqd sfiedior % arer fafsr e STl sfioTse a1 SaTHi SHieTee s &
C(s) + Oa(g) > €O (g) (3Tl SfiawTss)
ST FoRet 3TenTq a1 STrcfier SiteraTge T H H[eTeht 3TFeT SHTT 2| IaTeRYT o foru-
CO2 + H20 > H,CO3 (FTalifeh 37reT)

> Tt 3 wer srfrfemar: stenqy, it o Ay ok wrer stfrfiee T et €, 3 g R s freemTie e e |

> FARE % e SAffsRaT: STETqU Fa & @y SfafrT e veEee FANES ST § S R-gagansed (faea
FFTIHE) B & 3T Forega o1 =Ter el e 2
Hz + Clz > 2HC| (T3S FARIES)

> ag et o wney foram: Staqy, qg St o | AR TET et &)
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> FTESR o AT STTUTSRAT: STETqY BTSN o ATy SR i Hed oI ST5SISS oAl al
Ha + S = H,S (TS TEETEE)

> forga worrces wehta: T-ATqel % STed Sier H 4 A1 5 FAFRM B &, FAlIT o UM SHId § ST foggd orensh & Sid
HEEEIGH

N+3e > N*

ANE: T 07 T STATE TGS & S ToEld STeHe S Foref SOTTceh Q1 Sehid ol RITT 2| ST TTEG o &7 U1t o arer foram
AT €, AN IE T § T S oIl &, T T H2 310] ot & 37K gaforg 78 sworferegdiar epfer wef¥ia shear 21 S ag 31
SOIaIHT hT WIHT T8 16 AT 17 o deal o aref i3 S1eht H+ ST ST & S 36 S forgld STeHah Sohfd YaRTd T 8

B s wweft 7 srenqedt <t Rorfa:

HATEId AR 1S 3R o e 91 FEAT 2| STel gH Tl ST # a1 | &MY ST €, 1 et b erfestsh 707 H 21 ST 2, 36 TR
STUTE STTar HROT 36 278 3 ANt &) BTt oh, F qea UTqatt o AT-80e STt o +ff 5w 7o it §) 378 IuTg Fad 2l ST,
Tt ST STENqA & offar 31T 21 TEGISH i BiaR, S foh Ta-saiteh 7 7, Tt STenqet st di-scites § T T 2
LTSI Al el TEA=22(17+5)

fopre, FdHME, EH

IqeTq = AR, faferert, sHfrm, sfie, W, Toafem

E IR

AT AT ST ST Sfafsrameiier Brdt & foh o SHIA o o HiS[E 7 T8 el $8eh ST, o 317 deall o | et AMieh
o & 1 Ik @t & fSre 1areen het St 21 Fifesa @i, i (rafire) & wrer firetert st o1 f3mior s6td €, 36 Tehi 3t
1 T WIS T o & H G foram S wendn & fes anverrt &9 8 we A sifees arqe 2t 8 o wie (e e st
w9 4 fenTell ST ket €, 3TI%h Fadld 8| ST o faT ZnS, fSieh o1 s o/ 7

T o 3TaEh | i
¥ SIS TaTY © S TS 7 T it ATH @S & (S 31ilen &0 | a7 fehredt ST gehd!
2l
T A AR T A Srrecfir dtem et 8 ST AT g T ST 7 et
it wfersit & e e foaprett < werdt Tt STt & e et ST EeRdt
IaTewT: figh uegfutEm w1 e w2 ST STFATSE TH I 1 T 106 &

»  TU%h & THR:
ITIEhT T 4 ThRT § ek SR ST kel 2:

© Hornbill classes ® 07223970423 b4 Hornbillclasses@gmail.com



63

c |l a s s e s

MPPSC | 2024

O  IHATHIEE 3T THIES (Fe203), TiLeEH (A1203) Mg

O  FEM IAEH: HAES (MgCO3), A13eUsE (FeCO3) 3|
O UTHITE T TR (HgS), AetaT (PbS) i
O BATEES IEH: B e (AgCl), hrNTSE (Na3AlF6) 3Tfel

e YTAE ATHAR T ST ST H A5 o & H 2] 918 ST & (ITTEATE- Na, K); Fii{oh €T 159 T H Scafereh qemsiie

ok
FS YAV Ua Ik IATH:
S.
Metal Ore Chemical formula
No.
Chile saltpetre NaNOs3
Trona Na2C03.2NaHCO3.3H20
1. Sodium (Na) Borax Na2B407.10H;0

Common salt

NacCl

Glauber’s salt

Na2504.10H.0

Bauxite Al>03.2H.0
Corundum Alz03
Feldspar KAISizOs
2. Aluminium (Al)
Cryolite NasAlFs
Alunite (alum stone) KAI3(SO4)2(OH)s

Kaolin (China clay)

3A1203.6Si02.2H20

Nitrate (saltpetre) KNO3

3. Potassium (K)
Carnallite KCl.MgCl2.6H20
Magnesite MgCOs
Dolomite MgC0s3.CaCOs3

4, Magnesium (Mg) Epsom salt MgS04.7H20
Kieserite MgS04.H.0
Carnallite KCl.MgCl2.6H20
Dolomite CaC03.MgCO0s3
Calcite (lime stone) CaCOs

> Calcium Gypsum CaS04.2H20
Fluorspar CaF:
Cuprite (Ruby copper/red glass) | Cu20
Copper glance CuzS

6. Copper (Cu) Copper pyrites (chalcopyrite) CuFeS:
Malachite CuCO03.Cu(Oh)2
Azurite Cu3(C03)2(0OH)2

7. Silver (Ag) Ruby silver AgaSbSs
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Horn silver AgCl
Zinc blende ZnS
8. Zinc (Zn) Zincite Zn0
Calamine ZnCO3
Hematite Fe203
Limonite 2Fe203.3H20
Magnetite FesOa4
9. Iron (Fe)
Siderite FeCOs
Iron pyrite FeS;
Copper pyrites (chalcopyrite) CuFeS2
10. Mercury (Hg) Cinnabar HgS
Galena Pbs
11. Lead (Pb) Cerussite PbCO3
Anglesite PbSO4
12. Nickel (Ni) Millerite NiS
Pyrolusite MnO:
13. Manganese (Mn)
Magnate Mn203.2H20/ MnO(OH)
Carnotite K(UO)2.V04.3H20
14. Uranium (U)
Pitch blende Us0s
15. Cadmium (Cd) Greenockite CdS
16. Barium (Ba) Barytes BaSOa4
Calaverite AuTe:
17. Gold (Au)
Sylvanite (Au.Ag)Te2
18. Tin (Sn) Cassiterite Sn02
19. Bismuth (Bi) Bismuthinite Bi2S3
lImenite FeTiOs
20. | Titanium (Ti)
Rutile TiO2
21. Cobalt (Co) Smelite COAsS:
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Question:

The chemical formula of magnetite ore is: [MPPSC
SFS Main 2020]

(a) Fe20s.3H20

(b) Fes30a4

(c) Fe20s3

(d) CuFeS:

Which of the following is an ore of copper?
[MPPSC SFS Main 2020]

(a) Siderite

(b) Malachite

(c) Kaolinite

-

(d) Calamine

Ruby copper is [MPPSC SFS Main 2021]

(a) Cu

(b) Cu2S

(c) Cu(OH)2 .CuCOs3

(d) Cu20

Composition of siderite ore is [MPPSC SFS Main
2019]

(a) Fe203

(b) Fes30a4

(c) FeS:

(d) FeCOs

MnO + 2C - Mn +2CO is the method of recovery
for Manganese (Mn). Its principal mineral is?
[MPPSC SFM SP 2019]
(a) Scheelite
(b) Wolframite
(c) Pyrolusite
(d) Haematite
IlImenite and Rutile are principal ores of which
metal? [MPPSC SFM SP 2019]

(a) Iron

(b) Titanium

(c) Nickel

(d) Copper

The chemical composition of copper glance is?
[MPPSC SFM SP 2019]

(a) CuFeS:2

(b) CuCOs. Cu(OH)2

(c) Cui0

(d) CuaS

10.

11.

12.

The chemical composition of Magnetite is?
[MPPSC SFM SP 2019]

(a) Fe20s3

(b) Fe304

(c) FeCOs

(d) FeS:

The most important mineral of aluminium is: [MH
Forest service Main 2019]

(a) Borax

(b) Kernite

(c) Bauxite

(d) Chalcopyrite

Match the following: [MH Forest service Main
2016]

Column-A Column -B

(A) Haematite 1. Iron carbonate

(B) Magnetite

2. Hydrated iron oxide

(C) Limonite 3. Black ore
(D) Siderite 4. Oxide of iron
Answer option:
(A) | (B) [(© | (D)
(a) 4 3 2 1
(b) 3 4 1 2
(0 |1 2 3 4
(d) 2 1 4 3

Aluminium is extracted economically from the
following ore: [MH Forest service Main 2016]
(A) Bauxite

(B) Malachite

(C) Dolomite

(D) Cryolite

Which of the ores given are used?

(a) Malachite and Dolomite

(b) Bauxite and Cryolite

(c) Dolomite and Cryolite

(d) Bauxite and Dolomite

Cinnabar is an ore of: [CGPSC ACF 2020]

(a) Lead

(b) Zinc

(c) Silver

(d) Mercury
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13. Among the following which are mismatched? [CG (c) 1,2and3
pariyojna 2021] (d) 3,4and5
(A) Acidic refractory material - Quartz 14. Malachite is an ore of following metal [CGPSC ACF
(B) Basic refractory material — Bone ash 2017]
(C) Reverberatory furnace — Smelting of tin (a) Aluminium
stone (b) Iron
(D) Millerite — Ore of copper (c) Silver
(E) German silver — Alloy of silver (d) Zinc
Codes: (e) None of these
(@) 2,4and5
(b) 1,3and4
Answer Key
1.b 2.b 3.d 4.d 5.¢ 6.b 7.d 8.b 9.c 10.a 11.b | 12.d
13.a 14.d

o e fafearat - Cus04.5H.0
e  %e fafead - ZnS04.5H20

o T fafeaa - FeS04.7H,0
o o fafedet - CaS04.7H20

o =it figh - AILO3.25i02.2H20

[ 5.6 REERIRE

el 91 AT &1 & Sfreh et oh Uek Ty fETr ST & ST aforHt qtet i S foam S €, Sf Aty ges anfeaes o sufterd 4,
1 STH 3eATE Tirer 9T eI 2 T THereTq 5 Toh o1 o1 foRelT ST=T 4T o |, Teh U1 91 Ueh TEITq o @1l T Ueh €1q o1 8o
2T g 3R ST o6 AT B wehT 2 iy s sEfere So oY ST € iifen S |Teor et Y qor § % ST % forg
ATerer 3 10T B 2| Trsrenq il i STRINT SHAT FoFalT ST & AR of FHI A HoTd il &, 3TH ae-1er e o, forry
“fHfereh 70T S Sfsrhier 70T S e ATl H Hearor Sicrlrer Erar 1 foreft firsreng sh Temie St o a1 forelt ot 376 e o
TS & % BT 8| fRrareget 8§ ardir i forega =nershar qTT=rd: w6 g 2l

> &R
Tirsy TSl 61 T T U A1 S-S FohIL H 1o fohaT ST &, 37T wite S 3Teite| Tiie fsrmg 3 e arer, e
R U A1 3 31 e S HiSr, e, st aten, Safem, mifersem, e enfe @ € e frgreng F we w5
SITRTA 0.1% & 3 BraT &, A fiereng i wite firer aq et Sire @, 7R afe 7 0.1% & S &, i firer anq 1 wiet e s
&1 ST fiyer g o ireT Suttyd el gl &, 11 3 3felle s org Fed €l
TUr31eITq] 2 TE & hT AT T ST &, ST T 317 9T oh |7l T 67 f3rerTq 21T 1 91 o6 ST oh AT T I A,
T U AT 31 B HehaT 8| T @l e o o wvey foraror s welt €, S e, e, ST IecraHid S19aTE 2

F® HEcaqut fHsramgy:
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Trsremg Heed ST
Brass Cu+Zn A, THSTH T, TSIt o |THH, SR o @it SAT1S s H|
Bronze Cu +Sn T, =i, aﬁ’—r,qﬁq?aﬂﬁa:rﬁﬁ
German silver | Cu+Zn + Ni a7e, Sferrer Fefora
Rolled gold | Cu+Al Fm ST
Gun metal Cu+Sn+2Zn sigeh, STt T A1 ferrtan|
Magnalium Al + Mg AT ST o Tl
Elektron Mg + Al + Zn WWW,WWWW%@@W%
Dutch metal Cu+Zn _"f%‘qw

TATE SR oh oIS A HHAT SOMTATCT § [oTeeT ST S e, 99 T
Delta metal Cu+Zn+Fe s

el 3T ST, ARA 6 o1, TeAaet e, ST S, B dTel aLalTst 311G o &9
Muntz metal Cu+1Zn PSS S

HIS T I TR uTgaT 1 e & = o [, "iesfir, g oy, =i
Rose metal Bi+ Pb +Sn TN S SN SE—
Duralumin Al + Mg + Cu + Mn W,WWWW‘}
Solder Pb +Sn resor H
Bell metal Cu+Sn Eifea, Tfeat TR Hida o o
Stainless steel | Fe+ Cr+Ni+C STl ST Histohet et s o fery]

TrREMT, S, 919 o I, ek, hoadl, heedl 3T TR TTeT aied
Britania Sn+Sb +Cu

[ERSERECEIEKATI

Wood'’s metal

Bi+ Pb + Sn + Cd

i fUEeT Tl Hieet, W AHH dTell HIeT 91, €2 s § Ioa qraa
FHUTAT ST 7o, A fesgerTal YoMTett, gerfagen Wit 37 311 et Sushor

Nichrome A 3 Freer, B ST, Sl ST ST S T T Y e IR,
(heaterwire) | it cr e Fe ot s s seil 3 et Fan 20t 21 e etz s i
SRR e % 3T e Il fora Strar 21

Invar (alloyed . GETAMT ST, HFST, ot 36 1, Ao S uieh, 399 STk ae

steel) FexCrNi TRIEZFR HICE § 30 AT, Hajafor SUshivl, TS, e

Alnico ' TRl <jsreh, Sfereeh HIe, Teifergeh e ey, HTeshiei, He, e,
Al*Ni+Co B el T H SURT R ST &

(C°"Sta”)ta” Ni+ Cu ereTepen, frege TRt AT st el e sie 3 ferg i e s

eureka

Spiegeleisen Fe+C+ Mn SO iR 1 Tt o fmior § Suen fomam ST ®

Dental alloy Ag+Sn+Cu+Hg+2Zn &q Fafercan o fore o=t fora ST @
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Questions
1. German silver is an alloy of copper and: List -I List -1l
[MPPSC SFS Main 2020] (A) Invar 1. High tensile
(a) Zn+Al strength
(b) Sn+Al (B) Chrome | 2. Hard and tough
() Zn+Ni vanadium steel
(d) Sn+Ni (C) Alnico 3. Corrosion resistant
2. Brass is an alloy of following metals [MPPSC (D)  Manganese | 4. Highly magnetic
SFS Main 2019] steel
(a) Cuandzn (E) Stainless steel | 5. Very small
(b) CuandSn coefficient of
(c) CuandNi expansion
(d) Cu, Snand Ni
3. Which alloy steel is used for the preparation of Code
permanent magnets? [MPPSC SFS Main 2019] (A) | (B) (€) (D)
(@) Chrome steel (@ |1 2 3 4
(b) Nickel steel (b) |5 4 3 2
(c) Alnico (c) 3 2 1 4
(d) Stainless steel (d) |5 1 4 2
4.  Which among the following alloys contains Tin
(Sn) as some of its constituents? [MPPSC SFV] 6. An alloy of iron and Nickel is called [CG labour
2018] inspector 2015]
(a) Stainless Steel (a) Brass
(b) Brass (b) Invar
(c) Bronze (c) Bronze
(d) German Silver (d) None of the above
Match List -l with List -1l and select the correct
answer using following codes: [CG pariyojna
2021]

Answer Key

‘1.c ‘Z.a ‘3.c ‘4.c ‘S.d ‘G.b ‘ ‘ ‘ ‘ ‘
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TTGASHH: TICa, Ul o FSRH0T 7 SIHS <OT: WA (Tocel - GFh0T, FeTshid UFHIT, FHT A1), ITAGh 1 HATFT3S
T T (R, W1t), 3T 31 =TT (e Sframd), afer o7 S ot e, aqet 1 semn
fra:
T FT S S ST St SRRl W 4Tqel o RN, 3 ST o fow ufterd s SR e a1g S o st i
VT ¥ He (Y 8, UTqeh FeclTd ol T Toh Hecaqul &1 & TSTe W1 |2t o forehrd, Tt St S qepieh! STt i
TR 3 H Feeaqut et g 21
A Tt o ferfer= ik S 9ol 3 8id & A T 510 T8 Bld &, Wi Fgeld 8 Saut # dedi sh ST 1 54 &:
0 > Si > Al > Fe | Ueh @isT, Tehet AMfirens a1 (Af35a Tremat=es SC=mT aret Aifireht oAt fireror &1 gehar 21
T forelt sToreen T HiSE STate- STRIfaa i i et ST 21 38 Afgas o AW & oft ST S 2
TSR A, T AT AT T  TSTHeRT SR SRTer SoRaT o S |qel A1 @St o AHST0T i SgTa o o foTg foram
ST 21 FAHE T ITANT A T 29 ol HICA oh T bl ¥ FEAT, STR[GAT 1 M hl Glerem Ya e 31 ang &
TAT(STH) T 3T AT 2
TR TT5RAT o HATIR T, STqeHH o 4 TN 8

a) TR TR SEH HSHTT 1l b1 SURANT e ST § ©T b (ahuoT fopalT SITAT 81 3 Smifer <o 8 foreamo, sisi,
AT AT IR 2 FH FifsRATRiet 9Ty Cu, Fe, CO, Ni, Zn, Sn, Pb 37T & wIT)

b) TTES! UTIHH: (Ag, Au % foTe) 78 31T erveR ik )
Cu——> Pyro + Hydro
Ag and Au——— By cyanide process

¢) forga anqerd: S| WioRaT 1 ST STcfie R emTees wmmft (TE-sare ST Al) % o fope Stmar 31 3 S8 5
o/ forote ATe o Tl ST T T STH T STt 2

d) 3t Tt arqed: 3o faftr & gia-ifes (atrad amoft § GXfem & a1e o q) de W Ry s &

errqatt o frsendur & ffer wwom:
7 feeepefor foe <ot ot e 2:

®  THUCHT R UHHAT (UTTeRTUT): I8 STRAT Forew 31T (FhRIT) 3T TSST T STANT ek 1S THST bl BIS Zhe! H aaalT
ST 8 ST FORT aTieh T ST ) F8t STehi o (et Zohel ohi 819 U < o1 s T forarm STt 21
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®  STIAEHI T AIEUT: T ik o srresnt & it () 1 freenre

foparm STTa 81 gweht fskad e €

> TG TASRTUN(STIC): 3T i Hisdl i I8 fafer, srreh
3 T 2Tt o FerfiTe Seier TecaTeRoT § Siat W st 2 gftta
T T <Y STt ST o T SIS BT 81 Todh 17T % T Iy ;
FT T U ST & STifeh st 37ereen o 3ot A= 33 ST ) |rHT=Ia: E }
TG g HTFET3E qUT a4 STACHT T FIZT T SITaT &

> TR TeraRRuT: 36 farfer g1 I T ST T oht STenT fope e &, i & haret we H <fareh i 707 81 SaTeRer
3 fera, e (Fe) 3 o, S7oreeh b ST & IR SRpad - Powdare
FeehIa Bl 8, Aok {7 (Sn) o 9T H, 3R (SnO,) N-Farehia : ?
2 3R RS ATHEEE (FeWO,) Foehi 31 it gu 3reh it
Hehi dfedl AT TF F e H it S sgrEn S A
FeehIT =I5k o VT SEAT et ST &I A & I 3 38eh Non- "“'g"e“t i

Impurities

EIS Wé STl %' Concentration of an ore by magnetic separator

Gangue with water
Hydraulic washing of the ore

R%'fg,}';',m Leather beit

> P AT I ToIfer Hed ®9 § Ah5e SR Al Higdl o g
ST Y STt B1 7@ farfer {3 wewige 3w il g R aa 9
v st 61 it RIS 9 SR 31 i e frar § camine b

ore particals

S <— Compressed air
T ST A 37 2hT et G Tl ol STt 21 ool §U 3RReh PN - i
T ATt o T Ueh SeeATa St § o ST ST 8 319 shl Jhfd Y |y “-2:::5@;

o6 TR T = vaTef Ty ST &) STereah o 01 2all o Jeraal shlanreag)
o T S TR T ST S & S Tw ool & ST # Sifeh i ok concentration of sphide ares
T Tt &1 ST & ST 39 oh et W 38 ST &) foret st et gare
T A T F B &
a) ST fAwTaT: 3 ek fEer 3T Scu ohd © ST 3o o I qek 33T 81 SSTRT0T: WIS Ao, FANRY e o1 Bl
b) HUTEF: I YAl TR SRR & FU H IS S & ST a1e H Ferreft o ST § 37 0T § 98t S 2 IaTe:
Hifea ot Side 3 drefiem ot S|
¢) SONH AT HAETEH: U AN ST o (ohell Toh Heah o ia 707 (floating property) 31 Hfsha d a1 3T
I 8 37N 30 TR U & 3 1 AN (i Wil T STerT T H 7eg I ol STEEIEe H1 Ueh ATeT
NaCN &, Tsh 3ei%h CuSO0, &l
> Trermem: F© ST w1 TEEi HER A S (erer) % arerm @ wifid R S 21 g6 i Suw
AfeFHh o WY IR HT ITAR BT 8, ATk 8 AT SHIAT ST Heb Selfsh ALGAT SATeAFee s+t @
(BTSSTHETCTST)| 3TEh T I TET fafer ST forera & wmw foparm ST @1 39 farfer 1 SwinT v,
=TT, FI o ST o6 Foa forarm e 2:
a) oI faIfer: 56 WioRa SR SiTeRATSE S (fe203, SiO; T AT Ieh) i Hifsa foram SITaT &)
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b) wEAEe fafr: ok g =@, @AT @ SUER T ST @ (Be-emeR wie geEe uishEm) |

Exercise 1

1. Copper pyrite is concentrated by the
method [CGPSC ACF 2017]
(a) Froth floatation process
(b) Electromagnetic method
(c) Gravity separation method
(d) All of the above are correct
(

e) None of these

2.

Ores that are concentrated by Froth
Flotation method are: [MPPSC SFM 2018]
(a) Carbonate ores

(b) Sulphide ores

(c) Oxide ores
(

d) Phosphate ores

e freferfaa faftrt o6 o e wifsa oo i 3ues sitaaTes ®a § aftatda form S 2:

Frreara: forearom wen Ut wfsra & fore ST i o ga sht ST STk i T form St @, Fores Sterifsa sfiaarss

Y AT AT HEAME W Hle ST3HATHATES shi 3ok T U A<l o AT T T ST Heh| 36 Sfsham o SR S7fert it
HIT T} STeX. Fehet STTeft € 37 31 Tl &1 ST 2| HEaTo o1 ST et SHiauTss S Fiaie 3Rreahi o o fopar

STTAT 81 3&TetoT % o

»  ALO,.2H,0——> ALO, +2H,0
»  2Fe,0,.3H,0—> 2Fe,0; + 3H,0
» CaCO, —> CaO + CO,

»  MgCO, —> MgO + CO,

| (4T] HeHI5E ——> 91q ATFTES + SO,)

HEHTES 3 H (fed AT Fowht ST ga o STl H TH e HehTeHT Wi FedTdl ol Ui% Hehiss 3T i a1
1 3frenr 1 forel) sTedt warel o wrer At SHeh foT, SHeh TTeiih AT Gota AT9HT & i qerden HEl § T fohaT STTaT 81 WSt
T2 T TitE S TR, FARIATRT T B & o HEdTa & I3 ST TETIeh THedd Tal aIdT 8| Fo
rRfgat it tfer warell & & & frreantfd gt STt & 31 s oyt & S 2

»  2ZnS +30,—> 2Zn0 + 250, (TS F Tiad)
»  2PbS +30,—> 2PbO + 250, (TS H Ufiad)
»  ZnS+20,—> ZnSO, (¥ T qiEd)
»  PbS+20,—> PbSO, (G H qiEd)

®  3TUEH T UTY W HFUAT:

foreafira am wfsta gu sterees 1 e & foreft v lier & enfearen staren & S i 2

(a) TS ST AT (STEH): o ATIH T el o §Te HTFATSE T ST, T Fearrdl | FHH e S1esh

aTqAT S Pb, Zn, Fe, Sn, Cu 313 % STHETSS i SRS Fi8 (AT WET) H HIA AT Hish o AT ST & T
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A T ST & S 8 S o SR eroret fHeTa ST 2, ST STRIFEaT oh Tetioh T o shteh ST & e
I gaTef ST & R T T ST € I 6k R e o ShIT S STATHT T STCTT foRaT ST HehdT 21 TeTeRd T
= UMb SIS T THfd T BT &, A AYEAr SFeedd 8, A1 e were B ST foRaT ST § 3
SAR[EAT AR 2, N STRART et b ST fofaT TerT 2
SFAT WA S, Si02 (BRI STRIEAT 1 G HT 2)

&I Felerd: MgO, MgCO3, CaCO3 (AT STYEAT gL LT &), JaTeLT:

» CuO+CO—— COz2+Cu

» PbO+C——Pb+CO

»  SiO2 + CaCO3——> CaSiOs + COz (CaCOs s basic flux to remove acidic impurity)

»  MgCOs + SiO2 ——> MgSiOs + COz (SiO2 is acidic flux to remove basic impurity)

e

1) Cr,05, Mn;O,, X MnO, H FTei T IWINT ST 6 TIC Te1 TR ST #Riifeh 37 €1qadt (Cr R Mn) §

RIS % N I ST et 2l
2) oTq FEEE o 0T 3 FHROT TH-5c T STFETEE AL,O, o ST o fTT ek 1 ITANT 7 foha STl 2
3) T sl SR H CO 3 Ster & el & T gt 21
(b) -3 F ATqAT b AT b forAT Torelt STorer stfirerat 1 SwRinT forg orm) & sraet faam Simar 21 3aTeTor- Cu,
Pb, Hg (I % 3TIEh| 37 UHITS SR I FB ATRIES oM L o I FTR1F T H i [HAT SITT 8] T8
TE STHETSS T TaT shl STTARATT H Srel ATIH TR o<l §T ACHITE STIH SR 4T H ST &1 ST 8| 36 Tishat
I Aot NSHI (F9-3T0=I) 3 &9 H SIET 0T 2]

SATETT: PbS + 2PbO 5, 3ph 450, (A 1 SRR & e s1er)

(¢) oq foreema farfer (rararon): 3w fofer o svres SR It o HerRiter A1 STH fora STt 81 e &1 Sl 9 T
Afereh forea eTTeeh T o |Ter Sffsha et @ St Hie & o1 i foreenfia &R 3am 1 3erewr % fo;
> AgSO0, (aq) + Cu —> CuSO, (aq) + 2Ag (S) [FaT & T SHARIE (Zairvogel) FTsaT]

» CuSO, + Fe = FeSO, + Cu

air
»  Ag,S+4NaCN — 2Na [Ag(CN),] + Na,SO,

» 2Na [Ag(CN),] + Zn — Na, [Zn(CN),] (aq) + 2Ag»L [Cementation]
ME: (ZnSO, + Cu} W T B Riifeh ik atel i Jorm 7 1feren Wfafsramstier 2, gaters e e 1 fereenfia
EH T

(d) TRt sTo=rem 39 SHRT 1 ST T §9 § Tcfes e ore arqett & frshsor & fog fomam smar 2
ST U oTg &t H TohaT ST & 371 36 AIS! 71T H 317 U fogd HATET AT ST & S 9 ATeed
o T foig 2T ¥ LT €, SHehT TeTehell shi SIGTT & ST HETOT 2l TTHT shi W T 2| I&TET o T, Na,

K, Mg, Ca, Al | efeares efeem o1 fmfor (gre ot wfskam) «f seragiferfina grr fope sirar 2 fsra oiver @1 CaCl g
T §3HT NaCl; JHTEE THIS 31 STRRA shele % sff STasfed 2ar 2

i 2NaCl < 2Na" +Cl~
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TorId STEE: HelS- Na' + ¢ —> Na (3T0=)
- 2C1™ — ClL (g) +2¢
(¢) MR SRT ST TeIHITR 7ot STersh foreqq eTeneh Wehfel o R0T STTTe o &9 § H1 HLdT gl S
SATFHTSE H AT HTel HIAISTRATES | TR Tl 8, (I8 Cr,0,3T Mn;0,) 3 38 TfshT g ST9=fd &1 <11d 2
30 Uk BT Ties-fvre umfse ufshar & &9 4 oft ST Smar 21

> Cr,0,+2Al—> 2Cr + AL,O,

> 3Mn,0, + 8Al—> 9Mn + 4A1,0,

Exercise 2

1.  When Iron rod is dipped in copper sulphate solution, copper is displaced and it gets deposited of Iron
rod because [Raj ACF 2018]
(a) Atomic number of Fe < Cu
(b) The standard reduction potential of copper is more than iron.
(c) The standard reduction potential copper is less than iron.
(

d) The iron salt has more solubility than copper salt.

(1)b

o ST T I ST AT 35 ST & T e oreft ot e s e At (3 i, P, T o) A, B
ftsahet ST I & | T T ehfer 311t STRIfgat ok STTHR W, engadt o e & foe Fmfafea bt o sw forar
STTAT
(a) STRTOT: 38 ToIfer ohT SURANT 3 ATl o QMo o oA fora STTa @, FofehT ot o1 Terieh 1T ST SehT S1syfeat o
I T BT © | IETEWT: Pb, Sn, Sb, Bi and Hg| 3T 8T I 72! 3 S aTel e T T f3ha SITefT 31 37 o1
I T e aTh A Sie gu e wwd

(b)  SATHE: FH FIATH AT AT bl 38 TS GRT TR FoRAT ST 2, IaTeX0T o foTw, SheT, e S am|

(c) I SITe AT SIRTe Torteatihton: S TITeA T 98a Sodf J[GT i STqQ (ST€=Terer) STH ol STt 81 e e fafer
39 A 3T B, Fop aryfieat forereft g5 o & oeft wedt 1 39k grr aftard fordt ST amet a8 fafersnt, seifrem
SR A

(d) SOFRINEEMT: Cu, Ag, Zn, Sn, Pb, Al, Ni, Cr ST STcfreh forega atenen rqeii =1 3 farfer grr ftsepa foram Sar
21 3T31E a1q Y Rl STt ¥t T THIE ST ST 2, Safen heite 3[4 o i gl wie B 31 o st
&7 o T 1aroT o1 forerer Bra 21 Forea e aTfed st W THIS & Y[ SiTq I STt & ST hefTs 0 ST &l St &)
goRitel It forere & =il STt € Selfer STeemsiiar a1 A fea onTens SRR TS o i< TS ue a1
g % & 1 33 St &)
e

o TS W feEd SATERA T Rl (2 g R o g, forld SToee 9 forld YaTe S W e ael THr e S sad
BT TS ATt forRIer shY T o ST ST 8 $EeT 9 8

M 0L Q [M S IT ITTShaT s oiTel SATEHT shT SogwTH 8]
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M = ZQ [Q forga emr 2]

M = Zit [Z, |- T ST 1 forgd TEmfe 9aqed 5607 8

Tet M I W & &9 1 off forar ST gehar 21

TS 1 feregd srEred o Tt e e o gereiferite o qat fam 5 et mrn € fo6- afe war ar 7 fosred fafie

e STt & wafed ot STt &, A1 Seiagie T SIHT STRIAT 1 SHT 3ok TRk Shad! & SHTIITdT araT ol 31t

W1 E1

—=—o0orZQE

w2 E2

(¢) A-3TThet WTHAT: i HTAT & TS S5 I8 €T ST okl o o srvfrar farfen g farfer =, e o wep atfert ifirer (3.
HArTeTEE) H fiatdd fofam ST 2, 31 i Fmfor 3 S stfeat sfaa 7€ St 8 39 ver ww R 5 3=

oTq) SITH 3L o o fererfea fepa it 21 ergefaem (Ti) 3t Srehifam (Zr) St arg et o STfaahton & e el

523k
> Ti(s) + 2L, (2) — Til,(g)

1700 k
»  Til(g) — Ti(s) + 2I,(g)

(f)  TRTeRoT: 3 TsRaTaTt T SURANT 3 STq! o e o ToTQ, FohalT SITa &, s &) ot et 7 HTeredtsi o forg 3=
TR ATt ST ufeerd B PR (Ag % o), gl st smiertor fafir angett &1 uftspa 6 % fog
fortfore mecarut siterfiertor fsramd #

FIUA: 8 TToRAT ST o1 1 U 318 FHAT (Ag H Pb) ol oAl Suferfer 1, Wt & Tow W o UM shfbee (Fuet) |

HTferd foram STTaT 2, SR aRgueie o &9 ST ST 81 SUTed STTSaT (Pb) SHTerdiehd gt Sl € S gal o |1 3 Sl

31 7E wfsren 3w forgia W smenfia 2 fop & gt o foodia, St enqa siterdtertoT o e w9 8w T2t e 2

ST 378 I ATIHT G T fohaT SITAT &, AT shie GTqe STerT &1 S &, ST 1= Sfafshan id €, e &l a1 3= A

S €l

Exercise 3

1. When an impurity in metal has greater (d) W=ZxlIxt,W=2XQ,WaQ

affinity for oxygen and is more easily 4.  Which of the following method is used for

oxidized, then the metal is refined by [CG extraction or refining of metals? [MPPSC

Vyapam RFO 2021] SFM SP 2019]

(a) Electrolytic process (a) Electrolysis

(b) Zone refining (b) Vapour phase refining
(c) Zone refining
(d) All of the above

5. Match the following: [MPPSC SFS Main

(c) Bessemerisation
(d) Cupellation
2. Which of the following methods is used to

remove lead present in silver? [CGPSC ACF 2021]

2020] (A) Calcination 1. Presence of air
(a) Distillation (B) Roasting 2. Pine oil

(b) Cupellation (C) Smelting 3. Absence of air

(c) Poling (D) Frothing | 4. Reduction of
(d) Liquation agent metal oxide
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3.  Mathematical expression of Faraday’s First Codes

law of electrolysis is __ [MHPSC forest (A) | (B) | (C) | (D)

Main 2021] (@ |3 1 2 4

(@) W=Q,W=2ZxIxt,W=2Q (b) |1 |3 2 |4

(b) W=Q,W=ZxQ, WaQ (c) |1 2 3 4

() WaQ,W=Q,W=ZxIXt (d) |3 1 4 2
(1.)d, (2.) b, (3)d, (4)d, (5) a

qfel T LTARA:
Tl % GTqFH | 38 ST ¥ G e Hahrer o fIw &% =eor 3R aioramd smifer gt ) i 3 srreani & i 7T TR
HTFHIES I, ITHATES 3T 3R e e 3T 8

>
>
>

ATHIES 3IEh: Cu,S (UL &), CuFeS; (hII UTETEe)
HATHATES 3FEh: Cu20 (FIITEE AT Feft T
TS 3TIEh: CUCO3.Cu(OH)2 [AeTahTEE]

S 3TAEhT § T ehTe i arqers SisRam 7= &1 775 &

()

(b)

©

(@

HIEOT: G o6 W18, Frelet 3 [0 §T ST hl AT SclTa ATe N{shaT § TSR ST 2| 56 ishaT H, 319 o 01 Jerdalt
 foroen ST ¥ STt was WA T €, S AR-ATeT 7o WS & STerT 8 S ) T SR R steT o fore i # st
(EiTITe) ek T ey ST &

TSI G5 ST 0 T Tl 3 W, T 1ah forg & et Sreor o7 & 7o fopaT STTerT 21 ey, wieh R, STTfes S et it
SiTeTES o &Y | 8T T SITAT 21 ST IS i TR §T T R 7 A ebree § ufafdd foram st § it fw
siterage § uftafdd foram smar 21

»  2CuFeS, + 0,—> Cu,S + 2FeS + SO,

> 2FeS + 30,—> 2FeO + 280,

»  2Cu,S +30,—> 2Cu,0 + 280,

T $Hh oITg WTd STI%h ol shieh ST X o AT T STTaT € (39 fisor st =it st SiTar 2) 37 R samee wie |
foparm ST ©, fS18@ Hie (Cu2S+ FeS) T 3cUTe BIT © | 316 e SATaaTss (FeO) fferent o amer wfafsra ahear & ot o
AT 21 W2 o e TRB et 3¢ Fem f a3 3 T R gewiEe S oSt A1 R gewhize 2T 3 36 fiet 3u
ST ! B I 19T He 3 TG H SIHT 77 2

»  Cu,0+FeS—> Cu,S + FeO

»  FeO + Si0, —> FeSiO; (slag)

STATRISRLT: ToreretT g3 e S1aa: SEmR SHadt H T foham ST 1 =< & ofieT H feurd 22 & ATea & Hadt &

ST BT T Ueh TiohT ST SITAT &1 S 10 ThL ohi JTHATSE o ®Y T 31T HH SATFHTEE hl Tl & &Y H ST ST 21 36
I Cu2S AR Cu20 H Srardierd 2 ST 7, A a+ft Cu2S 3 a1 Tfafsham shteh aiem ad €1 36 SR Tohl SEaiadse
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e STeR el & ST Alel T ohic B S &, SHICTT STH aTsl T 98% I[&aT

Tt foeTEat S1IT (BHIIER dqiaT) o §Y H STHT ST 2

> 2Cu,S +30,—> 2 Cu,0 +250, T

> 2Cu,S +50,—> 2CuS0, + 2Cu0

> 2Cu,0 + Cu,S—> 6Cu+ S0, T

»  CuSO, + Cu,S—> 3Cu+250, T

waste gases
44 Basic lining

molten matte + sand

(e) Ter: <ffeh focheet i # 2% wrfeat eiell €, gafere 38 forera sroereHft forfer T S foram ST &1 5 ik & repa afel
% T 9IS WIS TS I THIS o & H 37K I[G il hl Tk el TZ1 i HeTS o T H ITANT [T ST 2] HTR Fewhe faerat
T IR Rzl STered o & 7 fopr e 2

St forgge sToercy § forga e wafed i S &, @ qfe % S
THIE & Felle § TuTaid & S 8, e Seive w3 drer aig
a9 ST 2 SRGAT FoAIAEE I F e 9§ s
eh/hIIg o T H ST &1 ST &, Fore T2, Hetfrrm, S,

T, WA 3R <A BT 2

Impure copper &

' o dnads - Pure copper
[ T, 3T S & &9 H, Seiagasgiesh o ¥ e stmar € as cathode
I A AT DG S SATHR H ST ST 8 57 ST i AT AW, 3 Copper sulphate
e 3 sfe 3 fifre Searet § et ST T 8, R ST s wlution
forfsr=t et o fomam St 21
Exercise 4
1. “Copper matte” mainly contains [CGPSC ACF (@) CuSOa+Ha

2017]

(a) Cu20 and FeO

(b) CuzS and FeS

(c) Cu20 and FeS

(d) CuzS and FeO

During the process of electrorefining of
copper, the anode mud contains [CG
Vyapam RFO 2021]

(a) Snand Ni

(b) Pbandzn

(c) Feand Ni

(d) AgandAu

The products of the reaction between

metallic copper and hot concentrated

(b) CuSOas+ SOz +H20

(c) CuO +H20 +S02

(d) None of these

Which of the following is a slag? [MPPSC
SFS Main 2019]

(a) FeO

(b) CaO

(c) SiO2

(d) FeSiOs

During the extraction of copper from
cuprous oxide, blisters appeared on the
surface of solidified copper is due to:
[MPPSC SFS Main 2020]

(a) Elimination of hydrogen gas

(b) Elimination of carbon dioxide gas
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sulphuric acid are: [MH Forest service Main (c) Elimination of carbon mono oxide gas
2019] (d) Elimination of sulphur dioxide gas

(1.)b,(2.)d, (3) b, (4)d, (5)d

| 6.4 IRIEIRIGELE
IR % TR T I ST § I[E TG HehTe o forg % =ror 37K Sifshamd smifirer St 1 7iie 3T o o e Toh Sehise

ST, JTFHTES FATEH I FHEHE I &

> SATHEIES % THETEE (Fe203), AHege (Fe304)

» e 3T A15eUse (FeCO3)

> TCHISS ITAEH: I USRS (FeS2), T UTelse (CuFeS2)

8T W o YT el ST AT 2:

(a) WIZOT: G STH 3G 1 S Tl o SATET I HIZ0T TR 6 ST [FAT ST 8] SHTSE i TT3SITToh TS AT Tocd 1
TR ST A5 ToRAT ST 2, STafeh HieTse T erehid ToEh0T ST Hifsd fohaT ST 21 Tece 14 eraahioT § SR T
T STl T ok W1 JAISA rell @ 3T Bk 71 o7 O G gL o ST ST & Seifeh W 21k shol A<l o3 S &) Sfeh
TR TR H, ST h1 JehIT =I5k o |1 U o2 e H AT ST ST 8, S Jeehly 3TIEh T 37T L o

(b) TrRaTom T el Wifsa 7ok T ST 2o & A1y, U 39U W3 | oS U gt o a1y uisid 9 fSReaiua foram S &, 39
fsham o S frefefad afted e &

>
>
>

>
>
>

Y, STST 3 TG T ST B ATt & I el f~eh ered STetsht CO, 3 &
P, S, As STf STt 31Tl 3ok TR SATeTgs o ¥ H g1 &1 STl o

B HATHITSS T Hileh HATHTES H T fohaT SITAT §, ST e o SR & o ®9 3 %l fferehe o fSmior & srmar
2

ferere ot Ze fiogot &1 ST @ 37 30 o 3@ ennfeareh @i & SToird 8 o fore stferen Sges s @ srfframd
IFR &

Fe,05.3H,0 — Fe,0; + 3H,0
FeCO; — FeO + CO,

4FeO + O, — 2F¢,0,

(¢) STC: WISia A WA ST (8 W) i e (4 W) [SI ST o &9 § 1l Ll o] SR AT Teerk (1 90T [Si et
% ®q | 1 HIAT 2] 3 T Tt STt 81 frsr (=t & ®9 § SIE7 ST ) i Ueh ol s S (1T 2T § STl STt
2| AT 1 o 3 1Y &, TEe ST 1 dfcash Al H aaerT S qH Tt o &9 § el hi 3L L

TE! 3T HE AT IS Ue el Y R X1 el SR o TRt STt & foreh AT § |ifsd 37, =T 9eer 3R ik

1 firsror (T8 =Tt et ST ©) AEE-om O STt SiTar 21 T 9 et | et st 2)
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T T ST STH T ST Y[ T T T F1ehT, SATEE el § TeheTeht 3T Ueh Thell H 9 § Th 81, 2T | STaT STl

21 e % 3T HU 3 - ITgT BN &, T8 2 (A3 et St 2

gt o Freret feed o are, fordir o # 21 st1eecie B1d €, Uk Tttt bl g o foru (S e e st sirer 2) il ge

firercft g8 onq 1 smet FeTer & for (SR eet 2t am 29 St et ST 2)) 36 < 2 arelt sfafseamd sa wehm &

i, 3TUEEH HT & (300°C — 800°C/EfHt ATt MHT) FE SARE B T HelH FRT &1 2 38 AT & Fed &l el
IS U TTH ST SATHATEE, e HHISFEES G TSl SR | STI=Rid &1 ST 2l

Fe,0; + 3CO — 2Fe (spongy iron) + 3CO,T
3Fe,0; + CO — CO, + 2Fe;0,
Fe;0,+ CO — CO, + 3FeO

FeO + CO — CO, + Fe
ii.  oTqEe FEIT & (800°C-1000°C/bright red heat)
ST TS SAVRT, T qWT (ST STSINY0T &) | fiwar
, T =T 9o (CaCO3) fomifea g Ca0 (=) 3R

CO2 AT 21 39 FohTE ST AT el o &9 H e et

31 77 faforr % aer fiers o wifsee (feem
TR TATT ST R

CaCO; — CaO + CO,

CaO + Si0, — CASIO; (slag)

Charge (Ore + limestone + coke)

Cup and cone
arrangement

~—p Exhaust gases
(CO, CO,)

A _ Reduction begins

A 3Fe,0, + CO —» 2Fe,0, +
CaCo, —» CaO + Co, Reduction completes
Ca0 + Si0, — Casio, &

= B ¢+ co, » 2co
(slag) I Carbon burns
Iron melts and C+0,-CO,

dissolves C, Si
and P

Molten iron

iii. @& & (1300°C-1500°C/white heat) T TIIE o T T & 2| T H1eid TR CO, ST & Foreer Wt

T § 3o ¥eT B 2

C+0,— CO, T +97 keal

iv.  ER & (1500°C-1900°C) 39 & H TS el Uit & 7R % Fieid, BIehid iR fforent &1 =ierar
1 ToreretT gaTT et e 3 e T 3o BXaT & STelfoh RIfSeet TONT 3H U QAT & 3 IS Y SATeRfieRtr & st
1 forerey gu e 37 aqeet ohY et oh - IR STCRT-STeRT 2 fv o mrer & frepret St 2
39 YR UTH AR 3T FOTT ST (GeAdlt STeT) % T8 & STHT SITdT 31 39 Ush SEater Tet (T H e foerermn
SITAT € 371 36 T | ST S Tkl 2| O 38 sheaT SATeT(RTe STTEE) el ST 2] 37d: Grdl alg i et

el ATeT 9TH foha STTaT 2
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Exercise 5
1. The oxides of iron ore are reduced in the (A) Acts as the reducing agent.
blast furnace at lower temperature range (B) Removes silica associated with iron
500-800K. this reduction is due to [MPPSC use.
SFS Main 2020] (C) Functions as fuel to supply heat.
(@) ¢ (D) Acts as an oxidising agent.
(b) CO; Correct statements are:
(c) co (a) 1and2
(d) Silica (b) 2and4
2. Consider the following statements: (c) land3
Coke is one of the materials of charge (d) 3and4
added to blast furnace for production of
steel/iron. Its function is to [CG pariyojna
2021]
(1)c (2)c

| 6.5 RlEEIEIEERUE

TEROT T SITeHfeieh STSRAT & ST e BTefl & ST T ST werfertor o | SIffsha et §) 78 Ueh Fermerehmt ore S sy,
HRIHT ST ITHTOT hT HThT JohET TG Eehdl! 8| "Y[E T3 ol HAe a1 gal, THT a7 Fopelt T (S 31wer) i fopam g offt-
effX T B 2T WETROT el ST 21" STRIehiRT SqU e Wi B Sl & STef 3= T7 gall o Hofeh § TGT ST 2| JaTELT:

> Tie T AT W BT ARG T F FHOT F5 GHT FIE 3991 99 GeH B T 8| ST qlel hl g %] TH FHlai
TTETEETES (CO2) % BT Nifsha it 2, O 9 ST Smehar 3 e @ adl & S 71 i 7 I & it 2| I8 &0
SATSRUT Ueh &7 10T SATFETSS 2 ST hTL sl ST YL BISE IFaTSS hT 2o 1)

> STt ohT U &l o Eoeh H AT I qH SITE Hici| & STl & RiiToh 78 gl § Tt o6 1Y Yfetfsham hteh feat dehige
T I ST 2

TN T HETROT: STeT FoRelt TR T 3 b Tl |0 e =0 ga (31 1) § Bre faa a2, a7 et 2 it ohr 3esiwen sufurfa

¥ SIS o | TSR ST & 3 T TATeA-+L T T AR T ST & S8 ST gl ST 81 ST B153es (ST SR

HraTgs & fTaeT T Fe203.XH,0 §; Ale # ST a7 o forg strarearsh ot Reerfeart gam ofi art ot sufterf 2

ST T ot ferera-treater frgi: anqet st forga- e aRor 9 ST € ST o1 (S1e) T HdE I AL § seiag

1 T ITYTh SFL STHRd! AT ogaeh § TN [T ST 8| HATIAT o THae o 7T Ueh HTEAH o &9 H g shi TRt

AT 2| T 3T forgeeh STiaeis, STret S A Fisha A1qell & U1 ol ST oY Forela Tamfes 4 o1 i saaer sidt

&

a) TARS W, 3R (Fe) ST T b A o foTq STTerefieror & o 21
Fe —> Fe'?+ 2¢ (ATarefiantor o7t atfirfspam)
b) TATH UTH HTHISH, BTESHTSE T S o [T SAFL TTH L Tehel 2

0, + 4H™+ 4e” —> 2H,0 (9= 318 SATIfsham)
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¢) IS AR

2Fe + 4H + O, — 2Fe** +2H,0

S T ST AHSHN TS ST ST 81 ST & I ST S 2:

4Fe™ +0, + 4H,0 — 2Fe,0;+ 8H”

Fe,0;+ XH,0 — Fe,0,. XH,O (STaifsid %iteh sTrermmge/sim)

HEIRUT Rl THTIAA HI ST HTH:

i
ii.
iii.

iv.

VI.

Tt ot Safr: o et stferen wfcfsrametier e, ST stferen Termor g
ARt bt Sufufa: arqett  sTyfedt i sufteta demer # e 2l
el Reurfat: T, g@, CO, i wermr it T 1 werd! &)

forera aroere <t Suferfar wered it fopeft forerar <t forega =ITereRan 1 1@ 2,
S AT IR AT, F AT o6 JATE o I Ueh HTeAH YT hleh HeT0T hl oSt
L TR B

fioe &t fieg 3a ) At 78 qafenr it STReTdr AT TR, HETNT R
TTfer S TRt Bl 3TRT SATH AR WX HeIRuT (e 3 A7 fi =) il O A €,
SaIfeh e T o Torai feferfcrart 3 deareh «ff 81wk €

(STS- TISH) Iea=T hLd 2

dlc: 59 RN FARES (HgCly) & T
foparT STTaT &, Y I Jedurfad & Sar § SR
3o Hare i At 21 e s deme
ST (FRIFTT FAfTHE) & & T ST
ST 21 78 T SHierefieor Tsie +ff 2; <7t e
FANZE T ST HLT 2

Sifereh Teh: HeARoT SR, Haeh SR SaTer e gewsiat o Hror ft & TeRdT 2 AT A 8 Wl 8, S HeReh IuIea

WETRUT & qATE:  UTqAT ohi W& § S o T 8 ek 3ot 81 21 §7 farferi ot Ty strargareamadl 3t 34 amdreno,
forerE e Tt 7T 7, % STER R AR ®9 @ A1 6 T & ARY AT ST HhaT 2 |

1

) ST g
o TE W Ue/de/H /3T T |
o  SFEIITET farfer T SHRNT AT (Cu/Sn/Ni/Zn Y T )
o THISTSISIT UfshaT ST SURINT ST (Al 3T TR M)

2)

TeHTehToT: TeaTshtor e Sfskar H Tiie A1 Eiet T ST shi Td =IgTs STl ol I Sfafifed oTq hl Hefror & s= dehdl

1 fSieh wep wrTe 3 ® 7 el AT €, ST S A1 W T et § i & Heani g 2
3) ST el forera o SURRT: ST T Ushd o foTT sIfdes (TR wivthe 3T sIfireh shide forera ot Su=i fohar ST 21 SaTetvr-

ifead ®iEhe (NasPOs) faerm

4)  Tirsranq fmior, arqetl i 311 qea o arer et fHerTg ST 8 3o HeTmeT Tfalrd # FUm & gehdT 8] 3T % g,
T T H ShITHIH AT 8, Si Uoh MR STHE1sS TXd ST &, ST Sfdi-Ted 9T i ST & s 2|
5)  Tifoa aTTaT: Tq i aEqget i FH SATEAT SR FH ATIHH e P ST § Hnfed FU 8 S 1 Uk S HehT )

TH ST HRTCT TR SN SSROT lorarat # SO S &)
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Exercise 6

1. Galvanisation is a method of protecting iron
from rusting by coating with thin layer of a
metal, which of the following metal us use
for this purpose [MPPSC SFIVI 2018]

(a) Copper
(b) Aluminium
(c) Zinc
(d) Chromium

2. In galvanisation, the surface of iron is
covered by following metal [MPPSC SFS
Main 2019]

a) Ni
b) Zn
) S
d) Cu
Corrosive sublimate is [CGPSC ACF 2020]

(
(
(c
(

(a) Mercurous chloride
(b) Mercuric chloride

(c) Ferrous chloride
(

d) Ferric chloride

(1)c (2)b, (3) b
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PREPARATION AND
PROPERTIES OF HYDROGEN,
OXYGEN, AND NITROGEN

~

V

TTGAHH: BIEGISH: (A0, T, Feh, T[0T ST YA, HTeretsr: FHTor, o1 31T IwATT; ATggre: FHaivr, 07 TR 39T,
eI IO, SR, 0T TR T, wfbfeer stvet : fmior, 707 S 3|
HATerd AR 3§ TTEGISH T8 ST Werd Swahl Acdl ol $Eeh @ISl 1831 JTaTea! § &l shafew o i off| I8 ek HeelT § 95
T SITAT 8 iR T8 STAfersh Sdfsramsiicl 81T 21 7% Saie § o Sot AT § IUCTed Acdl © (SRS % Fel SoAHH FH 70%),

IS H IS o TETe & 1% BTgSISH BldT 8| Hecaqul Gid T, 3T, &1, FHisiieh qaref 3T 2l

FATed AR & feerfer: Strard wroft 7 rggie st Rerfa fferd =2t € Fiife 7 & argetl (W9E 1st1A) SR EASH (174/VIIA)
AT Tt St 2l TET, A€ S forrorstt # ST & St feord oft gt 2|

TTSSIAH o TUEAT e

am Tifeaw Eveien erseran (tearendf)
(| (ARY
TESNE) | EEERH)

Iefteh H' B H

|2 0 1 2

e 1 1 1

FARA 1 1 1

Romar feemt feemt Ao (Treae)

ERECIEED 18! 18! 18!

e

Frrmtor fferat: esgim fmfor i fafie fafert &

1.

T AT B

Fe + H,S0,(dil) —> FeSO, + H,

T3 BT ST o ey R g ST e e TeTa e e # H, § S0 ardt €, I 7 31 o Ao 3R ek wrsgie
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Zn + 2HCI (dil) = ZnCl, + H,
e
(a) 39 WoRAT o S [, ST T SURANT A& fohalT STt 2l
(b) W% H2S04 T IWANT T T SITT & RAifeh 7€ 77k H2 3 SATFIRL0T LT € FHI SO, I LT 2l
2. & R A (Be, Zn, Al Sn, Pb, Si) (vt €1q) T NaOH a1 KOH & @1 Nfafsha shtd 8 3R H, T fHmior s
&
Zn + 2NaOH —> Na,ZnO, (sodium zincate) + H, T

2Al1+ 2NaOH + 2H,0 ——> NaAlO,(sodium meta-aluminate) + 3H2T
3. ST ot fora gr: nqe St forega Tremafe sfEe 7§ H2 8 3R T ST &, STt o |er giafsRa e o H2 ffdd w2

Zn+H,0—> ZnO + H,T
AE: Sl 3 ©UT W STINT AT ST 2

o IS Wﬁﬁﬁmq@oﬁﬁm, Na, K, Ca, Sr
o THIW: Mg, Al, Mn, Zn, Cr S} wfafsramsfier ﬂ'@ﬁﬁ%%‘q
® I Fe, Cd, Co, Ni, Sn, Pb Sl & Tafshamsiter arqeti & fog
4. ST g STE SI: Y[ ESISH qFR i o FoIg, & 3131 O (SR & a1 319 1 159, foretar 8T 2) 1 Sy
A B
4H,0 = 4H' + 40H
At cathode: 4H" + 4¢ —> 2H,

At anode: 4OH ——> 2H,0 + O, + 4¢
5. 33 forfer: g forfRr spr s &= et o for fomam ST @ ifer seh 1 aw Siisrar & H2 O¥R o6t @ehd 2

2Al+ 2KOH + 2H,0 ——> 2KAIO, (potassium meta-aluminate) + 3H2T

6. sitenfires fafir:
i. < (Lane’s) 3T TfRaT: 919 1 T Tt o SO H TSI ST 8 356 Feehid SAaE1ss (Fe304) 3R BTggISH e
B 5@ wfafsrar 1 Afe wffsram et s 21

3Fe + 4H20 — Fe3O4 + 4H>2
SIS 79 (CO + H2) S Fe304 3T Fe  STU=RIG e Tlie 1 JANTH 93T SITAT 2| 36 STsRAT T Siia 0T o &9 H

ST ST 21 2 T SIS Tk Haa Sifsan it 2
ii. 79T (Bosch’s) it ufsham: s wfshan &, et 7 st o o @1y et Sirm @ 37R 773K W Fe203 3R Cr203 & ™
SO TH2I0T & TSR ST €, q& CO2 3R H2 516 8idt 2 forsyor st wefifea fopa Siman @ i et & Sra simar @ foresr

CO2 9 ST & 3R 38 o1& H2 T & ST
C+H,0—>CO+H,

H,+ CO + H,0 — CO, + 2H,0

witferes oTerH:
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> TTESISH Ha geehl, TTEH, Tedie 7R T@1edia 79 8] 78 U 7 310 Jemeiia 8| T8 SacrRiTe Td 9 Sdisramsier
BIE

> e agd o fewien TR Fareisn 2t & o e femias foig 3 shmor, aeet eTsgiem o1 SR s sifes ave Taret (@
TATIHT 3=~ i o foTT) o & 1 foharm STTaT 21

> U O 0 Y geIHTH oo Wi el § grdifed sk o ST ST =Ry
AT TUTeH:

> Ersgied i gfdfskm At & araue W it Bt ® AfhT Seu aEe Wi St 21 9 forena & i Sefe €,
ST & ST T 375w diedt fieft <t % Trer gar (02) ¥ Setar &

2H, + 0, = 2H,0

> e BTEGISH I T dTfcaeh HTHATES SO H T[S ST &, AN STHEISS S Helferd et # STo=Rid & St &

CuO + H, = Cu+H,0
> |E 1 32 (IA & IIA) 3T AT Tl eRTensh 1q et ST 8| STl 1 STEgISH 37 GTq 3Tl o |ef Affoha T 2,
A STAF BEFZTEE ST 2
2Na+H,—> 2NaH
CO +H,—> CaH,

> e H, A1g2isH 3 @ Sfafsram shtar 8, 9t I Srifeam 2ar € (2= ufsmam) |

683K
N, +H, — 2NH;

> S At T STEGISHISHUT: STo ST det §a o e | 3T &, A1 38 HiS[E Q1e0 sier Aol &t ST @ 37 e
T (T TS % A1 @ 1) B ST 21 3699 a9 o fu g aedt s @ g6 @t =) uiafdd frar
STTT 21
(NT)
Vegetable oils + H, — edible fats solid
TTERTSE IS o TN STEETESISH o U ST H a1 TCATI I &, ISIH ST TRATOL3AT o 1%k H & BId &) AT1Heh o oo ol famm
o SATIR T, TIESISH &T Yo o B &: SA1T 371 9T BIggiem:

Ortho hydrogen para hydrogen

o  3iTol-EEEIeH H, 3 TESISH ALY o TATY S0 HHTATAR Bt 8| 3HehT Haer @ fof et 1 oot uah &t fewm & grar
B

o FUETESISH H, A BTEEISH ATV 3 AT FU A et 8 geeht A & fob et o e forodier fawmad & grar
B

84
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ATt AU BISEISH ST TEe 0T H Ueh-ge H firetd Serd & ifeft 3eh SH o[oi H STt o shreot ardfier SrefehdT,
TR S ¥R 70T STT-3TeTT BT

WL 6 AT TR SIS S 3ATAT STFISH T ST 1:3 ) AT §H Ioa ATIHI T 1 L a1 1 I ST IR-
BRI

AT BTEEISH T AT AT ST ST ST T ST ek el AT STUSTT 2T ForeTeRa 2T =1 T 800°C T ek
Tk TH ek AT BTEgIeH § Uiafdd fohaT ST HehT 2

EERECEEREY

>
>

YV V V VYV V

STt SoTeT o &9 H 58T ST 2400°C % F= AITHM T Tl bt ATt 37T e H fehm St 2
FEHT TN ST 719, ScdTeeh T 3T ShiaelT 710 STEl 6 T o Scdte § TohaT STTaT 21 STt 719 shl =T (CO -44%, H
-48Y%, 1T TTH-8%); ScdTesh T (H-10%, CO-26%, N-55%)|

T BTEGISH T STANT HIT ATeHT o foTe $ % &9 § fora i wehart 21

ST STANT STHIT, BTSSRIk SR ST HHTC ST T HecaqUl TR oh ScqTe | foha ST 2l

3T T 31T S St ST o foTT s ot B gTgg e is|

TTSSIST ShT SURIT STt UfshaT ST $4 det 7R eI AT Scated i o fore, femarm srmar 21

TR ST Hrew Hatelt (AtTRIcTsiehat) Teri § Hem ot feafa o1 sveerr s o fore fora Srar & i gwsht 3w
aretfrm 3 fmfor & of foram s 2)

AT

HTRHTSTH, 7 et SiT Jeall 9T ST ohi ST T &, Fehicr shl HTvel IO 3978 81 3 ATeld |R0M 9T Sefteh "0 37 o] e
8 ST ST ST &, $HehT @ISt 18l TcTeet o 37 H shiet 3fel 3T ST fieee 3 Tords &9 & o off| e #, T aifsat 3 ggd
I G T THRT {UehT hl ST AT TEH hl| SATFISH ST ATfearsh & H Teh ST NIRRT, FEHRATE 310, (0,)

H|

TErE: STder et Hed S A1 H IR ST ST qcd €, S $6eh FeAHT o1 T SATHT (46%) 81 T8 Jedt & argasa
a1 ¥t U ecau Tee 2, o ga § o Wi i § 6 T 219 e B

Terd |t fRerfer: siaST e qet & T 16 (VI A) 8 et 8, S8 ST W aTeeS-4 81 ST 8l SAaeisH
areafish forega omersh 2, forment o1 & o sot Tramafer SfafsRamsi o R Soragi ol STTehfiq i bt oret i 2t 21 78
o fafir= dealt o Ty feer Afiren AT ot gt &maT ST

Frartor farfer: sfiferesm frmfor ot farfert e &

1.

HTEH FI: A AET & SATFS Tk A1 S FANCH, A5, HIHwe 31fe, et ama W it 34 81 3899 g

TTHT 600-750 K ATGHT hl SATG9HhT 8rdl 2l

A

2KMnO, = K;MnO, + MnO, + 0,
STTFITEE 1 TH 0 T e TS oh SHTHATES oH 7T ohtoh SRS oITE Rl ST 6kl 2, ST geergIoh et 2@ & o

Nk
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2HgO —> 2Hg + O,

2A2,0—> 4Ag + O,

3. STt o foregqa SAEe ST oISl Wi § &R AT 3R Ih T o6 forld SToeres gRy SHATerdis STH fora ST what 2| Sffaeis
TTE W THD B & STeIfeh Teg e helte 0 e el ¥ |
2H,0(I) — 2 Hy(g) + Ox(g)

4. EwTETen fafer geeht 2 faftmt E:

> Uiy FAie 1 AT STIEe: 36 UThAT § IR Feiie (4 9T) S AT STEHieTsS (1 W) % T i U weR
i T T H T 420K T TH itk HTFHISH IR 1 ST 2| ISt Sreiiamss 7t 3ot &9 H Hd 8
MnO, 3T SFFaferf &, STTEr 600°C-750°C W EIaT 81 78 KCIO3 3 ATEeH o foIe qTowi =t i ot st 2

Mn02
2KCIO4(s) — 2KCl(s)+304()

> TTESIS WIFETSE T 3TIE: Mn 0, S8 3 gRT Ho0, STTETT & Tt 37t iterdisr & fermrfea &1 strar 21

Mno,
2H,0,(I) — 2H,0(1)+Ox(g)

witforen TuTerd:

o IE W HHL A9 I e T TTEH, T 3 e et 2
o TS Tt H S5 o eI 2, TR FHHAT AT T SHh! IR e St 2l
o I IS N ohl BISHT Tcdeh dcd o HTY SHHTSE ST 2l

o

o ST ! | HEAT B % STASE ST ARSI STTTh 1 2

AT TUTeH:

o et ar et fotemw W 7g 1 foram 72 gl 2
o T o T FHITSRAT L T AT HeiRrd o7 HTRATSS ST 8| BT 1o | NTThaTiTet a1y (Ag, Au) S8 |1 ST
T Bt 2l

4Na +0, — 2Na,O

2Ca+ 0O,— 2Ca0O

575K
2Na + O, — Na,0, (sodium peroxide)

o SRS T h1 AW Ll & Tifeh T Teriier T 81 A e AT =Rl 3Aereh it & e H 7eg i &l
o Ig UG o AT ToRaT ek 3 Heiferq AT S aIArelt 2

N, +0,— 2NO

S+0,— SO,

2C + Oylimited) — 2CO

C + O,(excess) — CO,
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o S HToIoI AMfTehT o @Y Wfsham sl 7, T I fafyre uitRufaat o 3 2nfiert o1 siterefientor et 21

CucCL,
4HC1+ O, — 2Cl, + 2H,0 (reaction happens at 700K)

e JT 1073K W ATTH TiTeT Sk hl SURAT H STHIET i ATeieeh SiierTse § SHTefihd Hid 2
4NH; + 50, — 4NO + 6H,0

o TSI fARTR O, H STt CO, 3T Tt ST 1 37 Sfifshamati shi g Tfafshamd et ST & 31t 3 steaferen Hsanard
Rl T Bt 2

CH, +20,— CO,+ 2H,0 + heat

SATFRSH % U=

> TS <8 1 GHei FHid] 81 T e, IAI 3 =l wfed Stfirenier ggq wfdfsrameni 3 fau stavaes gt 2

> gHHT TN HTeel-BTgg o AT SHATerel-uffeet il o foram StraT & forereht Sunt afegim iR erqedl i e o forg fora
ST 21

> U ST GG TR 8 STeRieRtoT SR STRIfaat bl gy e o for foram sma 2

> STEATT 8 HE Hefel TS aTet UMY oh TSl oh fo1q SIS ST T SURITT fohaT STTAT &) Sk SUANT Tahal ST
% S T 3 i 37T 3= SHaTs W USdRITeat 3T araeet g oft foham S 21

> T AT T STANT Tohe S8 o &Y | fohaT STTaT 7, Tt AT s H SUfked g13glsi, Tohe ¥ STeRaEd U J&H shidl
2

> SHEHT SYANT SR Tsie 37 ferisTeh Usie o &9 8 f3ham ST 2 37 Tiet s 8 3w ok ST 21

> T SATHESH TR FTa G % o207 67 STRIRT FHRIAT T o for forepiess o &7 o simar 21

rggier, T8 N 3 &0 & guife ST 2 7R Swehl TRt SR 7 8, Uo Hecdqul dcd & S ST de SET § Facaut iRt e 21
qedl o ATIHST W S AT H TTT ST STl TS IS Sita T Ueh 3 -ar Beeh 8l $8eh! WIS 183l Srareat § SHae @ihie 3 &
off|

UIE: T8 T a8 T 6 Tcd A5 IS 8| $Heh S1ase, I8 TUel # A & (hae 19 Hiefiew) T S 21 A15gis & 31
AT AT T (78%) T STd & ST g qrit 31 it o rgde ot A1serse 3 &9 H uT¢ S1d &1 182 e =sh 3 gt dea Iyt
& T mf s A 2 gu A &

ATa AUt 7 feerfer: AN ST WROf % WHE 15 (V A) 3 T8 dcdl 8, S 18IS 9 % &9 1 +ff ST S 81 998 15
o Teall i H¥I-FHT TSI (pnictogens) T T SITT 81 ATSZISH Ueh THT] & S T H 7e &9 § [GHRATIER 3T (N2)
% 9 H q1¢ At 2

Arggra ot famior:

1. T ST o SWTSH STTHA: $9 SRATH 100 § 200 ATIHST AT6l o S G4 1 0L 8ol H 9aet [T ST &) 39 Heifed gar
a1 TRt AT Sie & TSI SITT @ STet §6ehT foRd ™ Sid 2| 3 fofer oht 3 o1 SretrarT ST @ fordsh TioTeesy atet gt &1
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formtoT YT 31 S ST Fa THTST STTEEA & TSIAT 81 ATgESH 1 FII (-196°C) T HATFESH (-183°C) & % Fran &
R AT 78 T HTFISH i 11 BTgd T AT & ST | A3ZISH S5 59 § W Il 2l

SRR fafer: ATg2ie st Sammener § STafan Faiiige i difsaw 5erse & U UnHier Sl foe=m 1 7 #ih
I Foram STt B1 39 oSt A ° O fHeteRt m foR Siar 21 STet 319EeT UfshAT 3 IRy S el STHIHIT
TTggTEe, forafed SRt ATgISH ST 2

NH,CI+NaNO, — NH,NO,+NaCl

A
NH,NO, = N, + 2H,0

STANT 3T9Ere; ST (NH) ol 18IS ST grggisH et 8 farrfeq foram < aehar 21 3@ fafr o == amowm o, st
AT 500-700 feft afewm (932-1292 ferft BA=TEe) W3S & FWR A= {1 vafed T it 21 ufafsrn

3G THR L

A
2NH;(g) = 3H,(g) + Ny(g)

T, TR €T T AT SAFETEE HART T STHIRT G Tafed ek ¥t Ao R 6 ST Hehd! 21 U1 SoIh, SR
Y TIThAT ek ATEISI T8 3cq—T ST 2 36 foIfer T ST 7ot STenfives Sfshamati & foram ST 21

witforen TTuTer:

>

>
>
>

SIS Ueh TTEH, 7o 7 & Frereht Ui avet 3 & 1 off f3ham ST @ehal 81 I8 dedl SIS (N2) o &9 8 IrE7 STt
2

ATSZISH AL AT TR A el T T e 4 2

T8 U 7 3T TR 2l

AL HoH | TTEH ot a1 & Foreeh S o ot ST 597 aaT 2

AT TUTe:

>

N=N ¢ % HRT STETELISH H o e Tl 2T 21 $8eh R Ig HHL o araa W sk grar 21 araae sed
yfafsraTeiierdT st 21

I QM T, ATEZISH 0] Tt o wre Sfafren w5k et st A1giee s 8 3R R-enqett & Ao gensh
AMELTEE 14 B
T 600-700 K T I o TTshaT H BISEIS o |rer Uffsha shteh STt s 2

N2(g) + 3H2(g) = 2NH3(g)
STl ATGZISH 37T SATFEAS 0] % |TT TG ook ATTHI T AATHAT AT 7, T AL HATHTEE Sl 2

Na(g) + O2(g) <> 2NO(g)
LIS o F SIS IS STTRTEE BN &, Fifeh o STret AT & o vy wfrfspam 78 s & 31t S o 37vet o &% %
Trer wfafshar st & dt ST oaT A it S T St /1 3ATeT & foft- NO 3 N0 (1524 3iaTss) His & ar
P 0T ST el 8l 38 foia, NOg, 3R N2Os S STaTse i STl SiiadTse WIHT SITdT & #Riifsh of I &
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rer Ufdfsram s o Tt foretam sMTa 81 N2Os Tk &7 SATeraTse © sRiifeh Ie T oh gl fsma shteh e forera seman
|

AT o IUART:

o FTEZISH T TN SaE 3 TSN # Tk ATaTarer s o T fofarm STt @ Stet sAterdtor Serameiter arfie &
ey 5T X Fehel! 2 SETET0T o foTe, Rt ST Seiarg 1ok FIeehi oh IcdTa, 9Tq IedTeH, 1T TR 371 Bel &
ATt TR o TEToT H o ST &)

o TSZIN T SUFNT W STNT H AT IeuTal o e Sfa shl sT@T o To1e, foham STTaT 21 qiet ATg2is ol ST @rer
JEnT 3 SIS TR shrsiten s o forg oft fopam sma =1

o o Fmior ST BTsSIfersh Bt S8 SUSRLUIT bt 1T2reh STk S&T o 1 BTgSITTeh NUITe! shi HeraT o forg Htfsd
SIS 18 T IWANT L 8| VST THTSS o e & ATSZISH 78 a1 il &, FSTaehT ST TReiT &l $aH o fag
[ERIEIIE]

o TTSIISH HT SYANT TERIeh ST F SAereisT ST Tt 3 TTer STaifesa Sfafshamati sl Tk o foTg e e & &9 8
ToRaT ST 31 SR ST ST 3 Jearet # +ff foraT ST 2, S IeHeR! 31 U e He B

o T ATSEISH hT ST RTINS (S[FRIV] 3T 372) 37 shrirersidy & foharm e 21

o TTEZISH T ITANT TR T WA o FoTe foram ST 2, et 37 aret #f Set feer TRR germa weeaet 2 8, S fomm
SRR

o TSI T ITANT I At YA Toh=ftent & foRa ST & ST8t qela s 3R aat fehte § wemrdt & fore 38 e &
3T 7 gore fopa STt 2

o TSZISH I ITANT T HEwTfm 7R wefia yonfert § qamer adveror iR feamar st war o o fore fora Strem 21 71
g e # 7eg T & fof 3 e offes @ 7 § ST FRTeraTes i & o
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Exercise 1

1. Isotopes of hydrogen differs in [CGPSC ACF (b) Different physical properties but same

2017] chemical properties

(a) No. of neutrons in nucleus of isotopes (c) Same physical and chemical properties

(b) No. of protons in the nucleus of (d) Different physical and chemical;

. roperties
isotopes prop

5. Haber’s process is used for the

manufacturing of [MPPSC SFS Main 2019]

(c) No. of electron in the isotopes

(d) No. of proton and neutron are same in

all isotopes (@ 02

(e) None of these (b) N

2. Which of the following oxide of nitrogen is (c) Ha
(d) NHs

not acidic? [Raj ACF 2018]
6. Number of isotopes of Hydrogen is [MPPSC

(a) N:20

(b) N20s SFS Main 2019]

() NO» (@) 1

(d) N:Os (b) 2
3.  Which isotope of Hydrogen does not have (c) 3

neutrons in the nucleus [MPPSC SFM 2018] (d) 4

(a) 1H: 7. Hydrogen gas is used in [MPPSC SFS Main

(b) 102 2021]

() 173 (a) Preparation of ammonia

(d) None of these (b) Preparation of hydrochloric acid
4. Ortho and para hydrogens have [MIPPSC (c) Preparation of methanol

(d) All of the above

SFM 2018]
(a) Same physical properties but different
chemical properties

(1.)a,(2.)a,(3)a,(4) b, (5)d, (6)c, (7)d

AR HI THIEH v

STCRIETE: Tk o BTSSITRIc SR (SeawT) T STeehiee o &G H SIHT SITT 2| STeshiedt U8l ek Bid & 5 uah am 1o
TSI (-OH) T8 B & ST |e e 3Ee ¥ 9 81 8| Toh &9 § STcehiee JHfd § A= Tei 0T ST & of e &9 &
Bl i 3O o A1 & STH SATEREe S aTeRie del § 9IS gl

+OH
CnH2n+2 (alkane) — CnH2n+10H (alcohol)

STTHIETA S YT o BId & S HHI-813(SH, SR Sh ATS| T8 IAH & & eIl T Y &

1. WIHTe ar Aforer sreehieter: I8 CH3OH ¥ ATl U HHIEISies Tl &1 3Tehied ol 30 I8 oehied a1 s
ThIEd o AT U ol STHT SITT 21 56 Uk fofire iy gidt @ S geter Y g o geshl A Hidt gl 81 el &1 da

foreTeR & ST STUTI hT HIT & HehelT 2

90
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Tomtor: ARt T SeuTed R % foTT el HFTSATHATEES ST BTSE IS Ush Sciieh UX SATMTHAT hid 8| 3T, Tad s3I §9
Y T FoRaT ST ST SO (T fHHT STt el 31 STt siferms e ot firsgor 21

CO + 2H, — CH,0H
TuTeRt:
® T U SaoRie, SohT, Ud foreTeh aiet uaref 2l
o 7 T 3R Feife foremersh G H Fereie 2
o T o T e reft 21
e T (IUPAC 7TH) 3Tcafersh Saa-eiiel € 3R TTEH, TR-awehaT <t o |1 STetdT 2
o  ufufeen arvet o ey Uffsham i T a1 TEX IaT 2
I
o TS T IUANT Srenfives SfwHaTet # foretreh, THhisR (femiiesh) it $u & w9 | foFam ST 81 7 wiifeearse 3
Tfifeeh STt S TETEHT o 3eaTe o foTT Ueh shealt ATt off 1T 21

o HUHTA T IYANT JehioTeh S GId o & | fomam ST TehdT ©, A0 a TS AUET S29 IRl § I7 T0cqe] &9 §
TR ScaTeH o foTt Frewdies (=T HTel) o &9 1]

Are: forea srehiget: faea sToaied # fiescies fiafie it a1 ST 21 T8 10% Fefe ST 90% ST i firsror 21 3aeh
ST foretTren, e, ST ST § SR S8 o ®9 § foham ST 21 38 i <1 & /7T Sirar 21

2. SOHTST AT URICT STeehtarel: I8 Hff Uoh WIS TohTt 1 STeahiedt &, fSTaeht §F C,H;OH BT 31 38 J/ffeh steshieat
ESIRIE
o
a) ST (STTSITHT ) o Icare oht wardt 1T farfey fepuam wfsrarm 21 forvam, steepied ot Seate it o foTg, 3Tgehet
ATy e Reerfcrat o @i Rt ST i sl T TR €| 98 U Sfoeh STk & 3 aRiieh e STais i rqateafa
T I8 TYTA0T d 8, STchlaicteh fehua shl ST TfshaT AT STTaT &:

o fopva: g et 3fiT 3T STfgE BT g T % oA oy WeRd Y TS 3T TS & Y7 At 2 Tl St A e %
foTT s Tt a1 Sprarctaht a1 8 11 ot STt 21 |reeft aht fopoar 3o  wermiafice foram ST & Stet 56 @it o @y fireman
SITAT 21 O 3ok 3BT 7T, STE TR (SRTSHT 30°C -35°C) | ST aferd {3 STt € o7t fShve et 31mT sret foam <iran 21 3w s
T o ST 81 38 ST o6 S i A STk USTew, Sifee w2rel ST0ysTt Aot § Tiatad shid & Sit ST Sial Tk
=T ERT T T STgAT B TRt &1 St 8 TR e, fepvert o AT & Sreh (S ATee I, Gohist, JAeis) 1 geHTe

. } Mal
3R e greATaaTEe A ufafdd a8l C12H22011 (maltose) + H20 T 2C6H1206 (glucose)

Invertase

C6H1206 ——— 2C2H50H + 2C0:

o I forftera e, fSr S o & § STHT ST @, 1 316 § el ohl ST o o 1T, Ueh TeheT <I00T SATES hT SUANT
e TRT TGTAT ST 8] I T TG BT & ST FHH halet 8-12% T BIaT 21 SAHICT oh Fareiish (78.37°C) At & 6w
BT &, SEfTT 7T i WX I8 W Tect aTSiehd &1 S| T o STHe & 3oHTer 1 & ol &R 96 S @ AR stfaw
ITE 96% FAATA B 2
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b) T ¥: 3T, TfiT (CH2=CH2) % STeTaisH gRT ST ST 21 ST ST T I8 Heldl 3T 7R G fohprardt
T 21 7E STAfsraT SR & &9 # T BB T (H3PO4) 3t 3uféurfer & i STt 21 frsror &t 300°C 7
foram STTaT & ofi 16 3Rk R wffsra sheh SoRTer st € sTfafsramstier wefi ofit 3came soHter o frefie firsror it
321 foram ST & St 33Tt b Feft s 2

H3PO,
C2H4 + H20 —— C2H50H

¢) Ufoshed BCIEE U: SUATCA ol STefie U1 (AT Hifsam) TTESadTse o |1 Ut FeAliiss (AT SITHTSS) o St ST
SR AR fofarT ST Tl 21

KOH 4
C2H5Cl —— C2ZH50H +Kcl

C,H,Br + NaOH,,, = C,H;OH + NaBr

N R R E L s ——
Fmfor &1 =wo & gar ®: i sAfisde® (CH3CH.MgBr) &1 | (STR-UHSH-US) o |19 Ueh SATHT-Aifamrm
Faton i U ST SRS % A e e o st | T e e A efehed o1 eRel FE
e st o A T o P B A e | e G ettt T &
Tfeehed AT TR ReATsS hY Tfsham & ST 2

CH,CH,MgBr + HCHO — CH,;CH,0H + MgBrOH

TuTEYH;

Ig Uk farfiTe Ty it ofver HiaT wTE aTe U T, T X 2

THHT FALATF 78.37°C TR T -114.1°C 2

ST T STR SATRIIT shrel(+1eh foretTarehl  STcatersh Jmeiicl sl gl foreld sRuMTerer THTY] Siiais 3R BTggie o sid
e e shT el 3 SHTOT, O-H S EfierdT STH o il 2| FARTY, O-H sfer  GefrdT o T, e T o |1 U e5g o
ST ST &, ST H g9 oAt SRt ok fore fomem 2

Tew® o T 9% ST IR SR & 31K I8 STcfish saareiie o g 2l

> 3T T AR KMnO4 AT 3Teedishd K2Cr207 o A1 Ufafesh o1vet | Sfierdioha foham ST 21 39 Sfdfshan o SR,
K2Cr207 T A1 1 & 1 § 5@t STt 21 $6fere, 36 Sffsra o1 3w steshiee i ug= o fore foram S aerar 21

YV V V

Y

[0]
3C2HsOH + 2K2Cr207 + 8H2504 — 3CH3COOH + 4Cr2(S04)3 + 2K2S04 + 11H20
> ST AT o AT T 573K T TH A7 o IeHeR o R Y TSR ST 2, A1 I8 vEiefeeatse § fersg et &t ST 2

Cu
C,H;OH — CH;CHO + H,

> 3T Y S 443K W Affieh Az dewfier TR & Ao T Rt ST 2, o 78 Frofefientr & erar 7 31 e (st
v ) 3R SATSe SO (3FaT-STTivash H) 4aT 7l
ELRIUR

o 3IHTeT; sfa, ATE S Rufie S Arash U yert § Gishd ©eeh BT 2 SHeRT ol HHIGSI o foT foram Sirar 2
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ZIFTC ST STANT NHTAH F St S s (U)o 9 7 T3 ST 81 38-T- M3 S, S8 E10 (10% 33T 317 90%
TIe1), T SUFNT 3 3901 H MeTSH 19 Scaiq 3T Sfiamed $e ot fftar st o1 o o for o smar 21

ST U YT T © 371 6T SURANT fofiie qaTelt i e o ToTe 2@, SieHfeen I Temrf-eh SeNTi 4 foha ST 2l
IE T, A S TR T@HTA ScdTET o IcqTe H Teh STT%eh 5eh 2

FITE T ST @ ST HAR! bl IeTRTE i o foTe Ueh detftesh o & 3 fopa STraT 81 3eet SwinT 2 afergsi 3
ST T # T Toh ATHT=T 512 o &9 | foha ST 2l

FIFITCT T ST BT ohow, HIgH SETe ST el ca1al H TIETeh o & H [T ST & SR ST WTel S U Jem
T e S 9T Geie X @ 31eh o o foremres & w0 8§ o) fomar S 21

forsefics TR atet verd ot -z (afafem) Scamel =6t svm qromT o ST & s o forg it 3Ter firetman st
2

TE Tfe TEiee, TReen TR ST TR S 3171 TETHT o 3ca1a H ol AT A1 e o &9 § 1Y hLdl al

TR e

wftfeen v, 8 CeTse STt (STTETTawT 91) o & 7 oft ST STt €, Tt Sfteiifies S SRRt STy § ST farar
ST STl Uoh S T AT 81 T8 Teh hraiiiorsticren 3frel € TS fiemget @ giat & Sl TErieh 8 CH3COOH o Tl
FHIETEe HIATCH GHE ¥ T 2aT 2l

Fmtor:

(@)

(b)

(©

ufifesh 3Tt HerTer & NS & ATeqq & ENfier &9 & Scqrfed foram Srar 1 59 fafshan §, ferier 3 ggge
ITITSTSS & S Ueh {HeITget STATSI3E Head] ST ST 2| 39 WEAd! bl hisl HIHISATHATES o |1ef Tidfsham st 3T
TRCOTTH THTR Y a1 o T U= R o sTe, URHTeeh TRt SedTe 3ca—T BT 2

CH;O0H (methanol) + HI (hydrogen iodide) — CH;l (methyl iodide intermediate) + H,O

CH;I + CO (carbon monoxide) — CH;COI (acetyl iodide)

CH,;COI + H,0 — CH;COOH (acetic acid) + HI

ufbfes o R A it U 31 fafer cafia-fawen (feen fommm) wferan 81 3@ wfskan 0, uferer steshies 1 9aett Sifid
fereter, UsTTew HrgehT-gut wedt <t Suftufe § sified erar 2l

mycoderma
C,H;OH + O, — > CH;COOH + H,O

THISTSRTES o ST TR0 ST TRATEe: 3T SITH FoRalT ST HehdT 2l FhISTe o F H = oTaivT, ShifHR (TR SEshiie)
S TR 3P o BT HTIST ohi 580 SfSRaT H o7 Scieh o &9 H RS fora St weher

K2Cr207
2CH,;CO + O, —> 2CH;COOH

TUTH:

D

>
>
>

T (e AT o <TeT) 9T, USSR 310l o TTeiieh 31T Feeiieh shAsT: 16°C 31T 118°C & &)
TfHfeeh ST T TaTE WeT BIaT © ST 3O ek sl ot T 2t 2
ufhfesh STret T €™ HATUR THICE ©, ST CH,COO™ T faa ST |
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> Wl € 3 A I Uk A A HAT ST @, Afeh 56k Hifsd &9 H, §0H ATeld HeTeh vfhari €1l € S geieh €k d
T R T8 IS @ &1 o THET gg=T wehar 2|

> ufafew st i, STeered, e ST SRR Siefen foremeehi ok §Te Sgd S eI S Bl

> T it oo Yox T et # e

> FEiascrs SR AR TEeTEe (LiAIH,) 1 ST & sTosied § aiafdd foram S askar 81 39
gfafsham o S Uk Teaadt & &9 § Ueeeze i ScaTed BIdT 8, Sifehd 38 3T el foham ST dehar ifer I8 Aforeh
yfafsramsiier ST ?:

(i) LiAlH,

RCOOH ———— RCH,OH
(ii) H,0
Add two single
o Remove the oxygen bonds to hydrogen ”\ /”
J:' R—C—OH c
R/ \OH R/ \OH

> AT BREHRE < SUTRfe § St o |rer R s It I8 rsaariufifees STt o 2l

red phosphorus
CH,COOH + Cl, ———— > CH,C00Cl AeE: I QL-ETEGISH TS FTeT ST Tel

> oo s fafir Tt sfifrme & o e 8, R | R b gt 5 s o are st
e oft St 2, STel 97 STeieet ¥ ATer TR ek TR | T €, O 6o TROTSEE O

ST s FARIIRTOT BT & S 2-FeA AT Igeh 377
AT 2 39 TSR ohl Sol-aieare-sifoishl
CH,COOH + C,H,0H — CH,COOC,H; (ester) + H,0 T N R .

> IE QI % G TdTsRAT Shieh TEIeE TaIuT ST ITT ST Gkl 2l
R-COOH + Cl, + P — R-COCI + HCI

NaOH + CH3COOH — CH3COONa (&ifea™ THiee) + H20
> G FIee/aTSRIaE % G TfdishaT i 9T T THeh, T ST s SEHATFHES T 2l

2CH;COOH + Na,CO; — 2CH;COONa + H,0 + CO,

ITANT;

o fitent o Scured # wfkfeen otret o1 saTUsh w9 O 3uAI fohan St ©; e qr # uffesn srvet ot qaer foere g @ St gad
HEA 3 fEame & 5-20% ufifes et a2l

o SHH STAN AT wettibesh 7R THTEHT o Ieared H foretrereh o & # foram ST 81 S Telie, TRy, T TR
o Ukl o7ret 1 SwRINT fHSfeer WiEe, UG TN W Aok, TR SHMT ST HETAT (Ferd, BT o fmfor o feoram ST 21
o THH ITAN FHTRIfeHTH, {711 3T HleATerent o Iedara 7 +ft fopam e 21

o T o fmfur ¥ USHIEH STt ST IUANT IMIHS BIT 21 ST 3T VAM (forTeet weiee HimR) & Icared | off =amdes &9
I fopam ST 21

o fuftreadhia &a &, uftrfeen 3Trer T ITRINT T H T $oawT ST 8 o 3T o forg, fofa e 2
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clas s e s
o ik aret 1 e AU 1o 35 BT G 3 ST T T 3
Exercise 2
1. Methylated spirit contains [CG pariyojna (a) CHsCH2OH
2021 (b) CHsOH
(a) 2% to 5% methanol (c) CHsCOOH
(b) 5% to 7% methanol (d) CHsCHO
(c) 10% to 15% methanol 5. Which of the following product is correct in
(d) 40% to 50% methanol the given reaction? [MPPSC SFIM SP 2019]
2. Acetic acid is obtained when [CGPSC ACF RCOOH % ?
2020] (a) RCH20H
(a) Acetaldehyde is oxidised  with (b) R2CH,0H
potassium dichromate and sulphuric (c) RsCH20H
acid (d) RCH30H
(b) Methyl alcohol is oxidised with | 6. What is the IUPAC name of acetic acid?
potassium dichromate [MPPSC SFM SP 2019]
(c) Calcium acetate is distilled in presence (a) Methanoic acid
of calcium formate (b) Propenoic acid
(d) Glycerol is heated with sulphuric acid (c) Ethanoic acid
3. In presence of catalyst (phosphorus), (d) All of the above
chlorine reacts with acetic acid to form | 7.  Ethyl alcohol is soluble in water because it
[CGPSC ACF 2020] [MPPSC SFS Main 2019]
(a) CH3—C-CL2—OH (a) Forms hydrogen bonds with water
(b) CHs—C=0-Cl (b) lonised in water
(c) CHs—C=0-0cl (c) Shows isomerization in water
(d) None of these (d) Shows resonance in water
4.  When CHzMgBr (Grignard reagent) is made

to react with formaldehyde and product is
hydrolysed, then which of the following
compound is obtained [MIPPSC SFIM 2018]

(1.)c,(2.)a,(3)c,(4)a, (5)a,(6)c, (7)a
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POLYMERS, SOAPS &
8 DETERGENTS

a o o

TTGAHH: U, TR, TR, Uifcrelie, S, defiell, sehetrse, arifetsse sgae , {SH; ST 7 TS |

e
TG Y153 T ST Tk S5 1S 3V ok 0T ot oh foTT fofall SITAT & St o GTetrs ST STl B1eT STTvTTersh SeRTsall & ST gl 21
7 DI SHTGAT 1 ToheToh el ST & ST THART bl Teh W SIS ATl WAk AT ToRAT T SEeTehishiuT hel STl 8| e
3155 Ifteh I1e¢ © TSTEeRT 319f 8- Tierd (319h) TR TS (M) | I 9168 ofwi (o1a 9 gRT T 7y |

A AR TETGeTeh: d TG Sl shefel U GohT oh Ghetehi 51 S &, AWEgeTeh Shealld ¢l Fe IaTell 36 JohH &:

ELEECED THTH
wH SR

AT eI
RIGINBE] TR
EIRIEEIERERINES IEEIFREINES
AT SRR T
TRIEAT-6 HITAFEH

o g i, T & ST JohR o Tehetehi gRT HIHd Si 8, Heagash Hectil gl 3aTer:

TEAEAR Uheleh

Saran forTset Fetirge o1 formefordia wetirgs
SAN T 3R UfsheATeTsa

ABS TSRl gISe SIS TR

Butyl rubber HATFHTA T T HATZETS

Buna-S Ql'sfﬂ'vf WW

Buna-N SR I SIS

Nylone-66 awmiﬁa‘iwsq GﬁTE%ﬁ%Qf\H@
Terylene ERERINERUE AU R GIE RS IS A




““““ CHEMISTRY
TEART ST ATTARIT: I FTHIHT0T 1 TR & FofarT ST 2

1. q % TR U STehToT:
1.1 STehRfoeh TgeTeh: SgaTh Wil TIhiceh &1 H SR ST TYell & STH 81t 8| 3 ST AR T AHISeRs 21 &, 38 s7e

diEters (dfelt feeafdidt $eaw) 1 Erar 8 ST
WHh Tgeh | Therh
EIRIEERES BIEIEETIES)
I oL-L-37iT Tftre
et TS EIERRICIES
ok STT-Tfoe
Tehfcsh T HATFETH (2-Fersa- 1,3-592E)
M-I AT

1.2 37eh ST agereh « ST aged WTEH{O Sgeh W G R ST €, Sve aefifeefeen (7d ws3 i) sgerh & w9 5 S
ST 81 ST & SATRIHIT SISt § IR o ST €] 3ATETM &- Hegelst THliee, Hegalls A15¢2, Hegallst Siog 3R &H|

1.3 @y agerens : A (iq sgass , A s § qur R e agerss i (©@eiva) g o w96 S
ST ) <foh A Sgereh gHe ag-ufeEltd gl &, gafey EteTs 1 @ 3t gi 21 3aTeTT - o, dieltef, et -
6, TIA -66, Tel, Fefee @ amf)

2. 3TN % ATYT U T TRIOT;

2.1. T Ggerh: o g s dtaT e B €, W ages W
FEAd 8l Th 3Toa] ate ¥ ol g a3 o fore fafie Yae W

ET AT T T FEL F I T STl 1 T e Th-ga
T ST SFHaTE, Tl 8| T T 7 o uet afeft g3 2t &, formes RT3 3= oed), 3=t TTeMieh 31K 3=
I oY el BT 31 3 G B el ST wehdl 8, g wred & Gt wrgert (43h) Yok srgereh 21 8 Sarew: deqed,
T (o), TR (6 3R 66), et =fater ufre, ietsarse, fete, diefersliq iR dietumssy)

2.2, VTREA RGN AgeTeh: UH Sgaieh [Siehl Ushaleh $h1saT Ueh SRad 2t sl ] -
SR NP SRS S S g S
YT TEAF | HH T, FH B S A ek ot T BT 81 IS
THTSATI A, TATgehTS, Tt Tooh18sS TR, M S-cd Tl Ui o= (LDPE)!

2.3. wra-foag(frde og)/3-2t Jeae: agere: 31 agas § T &9 8 e

S e s A 4 A B e 42 B %
FIR, I R BT & T TAT O gk BN 8l IaTeT: S, Seherse,
TEATHTEH, TeTgeee TTfl

97
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3. HYHUT h TR U ST
3.1. WU SgeTeh: SEA% Sl T AT TThHIEH ST T [T ok IHT Ud THAH! o TS H S 2| 59 NohaT i
HE TEAIHIT T ST 8| T, TT, HeIelrst ST AThfdeh Her Sgerdh o ITe0 o Ho Yo % af e
ferafeer argereh difereet (fefi a1 o) 31t dicht TS (ARIA-66), S, Seharse &
3.2, ANTICHe: SgeTeh: I Tgish, Uhatshi o AU hi STSHL Tk oI 370 T {0 T &) Afaies sgereh o Fafor i
SITSRAT T AT, SEeTehish Ul el STTdT & 3TTeTT % foTw;

Polymerisation .
n[CH,=CH,] (ethene) ————————> [-CH,-CH,-], (qffcTef=)

e THrer-TgT agershientur- fTeR-8T SR [(C,H;),Al] 3 [TiCL,] 1 3uttef § § et ANTTcHs SgershiahoT
I FSIeT-TZT g eTehTohTuT T GH-=R] STEeTohish (0T el STl &l I8 Ffci s gHe (Rash, T Tl-fafid srgereh ol 2 3i
T FHROT, F AT 3T FIR TGk b HJ0T T o 31 TGk H shiohT ST 6T o SfT a1ga 31=a1 fere i 21
T IO BT Iodf Bicdl Urerefie R 3 STt 2
4. SFTIATIVSR TAT oh ATUT R SRTeRor: Tt (STaanivas) st & aiHTor o TR W, Fw Afvrt frfaRad &

4.1. FEEEIHH (T TgeTeh): 3 W Tgereh & ot agereh Saerail o ofier a5 HAsi STat-ST1oTfere SAreheor o 81d
1 3 R STeIaR Bt & 7R S0 agd AR aF-ST-aTet sIet I ST 2| SCTEIad 7 ST9T |TT=) s & a6
AT ek TS deh el ohl &THAT B 21 SATET0l o feTu, Fresheiicha TR

4.2. TSR (1) 3 W AEAH & IO TSSO o7y S TS ATeld STqL-S7110ah 9t 21 ¢ 371 gl 2@t U gal &
T AT Shifsg Bt 81 5 STl oh 0T, 1T | I=e q=aT <Tehdl, A H o I, I= TUeiel (TTetieh) sht Ttk
R T R Bidt ol IETEX0T o T, Se[est, TR, S (S5, T, i, ATser), 3, Wi (Ffesh)|

4.3. oHTCATIRESh; AT TG, UM TG o [TH AT heeel 1 & 3T SR SMHEee T & ST aTg ST
& S-SV o ALY TR HIEeR o Sfi<l BT &, FA(eh UTTTHILh 2Eetatl o sft=l I3 shrg-fofeh el e el I
L AT T FIR BN 8, TH H T A0 3T R &1 S & 3R ST 8 T 6T & e & S 2 T ot 3R 32t
T 31 59 FTSHAT 1 U H h1g SaeATa (U ForeT ST T e et ST HehdT & TROTHERRY, 37 WATREeh 3l ST
TRt amedt, Sefier 3t et 3 31fe T o o o StTaT 21 35 Sareon - dietef, diefirmsef, diefteersfa,
iefieft, Tutt, defidiuss el
e T SR it SREfd (e ¥ T8 AMTTcH: Sgaish qHITATReS Sgaish 8d &l

4.4, oHTRTET: I T St TH A T HSK B S 8, AHTRIET STgereh FEad g 378 Ueh o T fohaT ST Hha 8, ST Terrft
w9 Y 3 ET H e BN S o 1S $8 TH hleh QIR a1 U ST Skl SR shig-foide sgerh 81 shig-feffat
T T STt 3T BT, SgeTeh ST 81 3112k o BTl AT Shig-Tot T TTTCRITCTAT hi hH ST & ST 3va STUEThd
TR ST }1 3 €O 95 a1 2l SATeU o o, Sherrse, demng, feier witfeserse WM, Jfen-wifeease
o, sl

&~

i TITSRTaeR TaR: Tehfreh Tk ST wie E fafi dtert & s fora Stran @ @iferd wea i e sfaferef-ae s drer
21 e U W 3R T % 9§ 7T R St @ S cieaw whed ) 38w iy ufife wfte ei wiftfen uftrs % wryr
STHTAT STTT &) et NTehfeh T Teh 07 3 oot ST grar 81 7@ ar, a7 37Fe 7R &R H SR @ Afehd -

98 . . .
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gt T 7 erRiTet T 81 STepfaeh TR, 2-femsd-1, 3-542TEM (SATFENAA- CsHs) T U agaieh el 8 T #
Tft e ster fow(cis) 219 ¥, FHfore STehfereh TR - diefiemsardi 31 X o arifires Seaa-ia i ST feect g
e e 21

TTET- T To T YThfeh €9 & UTT ST STt SATSEHT (TH1eET) 2 S Zg-ief e g 2:

CH;
Polymerisation

|
NCH = C-CH=CH, 1 4 addition reaction * 1’ )
3 H

n
EUECIEIET [TTT-0T=T]
> Aeeh-TehTuT: SThdeh T i ATl SR AT G o foIT 38 Seshiieha fohaT ST €] T 3l Hewht & A1 150°C WFS
2T ek T AT Teeh 1ehT0T ShgadTdl &1 T Ueh shid-feifetT Tsie o 9 H Rl hidT & 3 Soeh 1ol & oTe TR shid-foieh
1 ST & 37 RS B ST 21 TH ISR T e AT FD h1el(+h AT T IUTefer § ST ST Tk 81 3 sk Y
@IST 1990t et o 3 § =Ted Tege A ol
TEde T T START S, ATeX- (SIAIEF) e 3R Mo g S o T fopam ST 21 390eh 1t TR e, e
ZIfeiT 3 T 2T o fmfor 3 forg oft fope e 21
i.  EgRmE
feIfeer T T IcuTe Ugiferam S STehfoeh 19 § fohaT STt 21 98 1, 3-5421EH SNafed o agershishtor gRT a1 uh
STETH HIAFL % T 1,3-SI2TEM o HTgeeh 0T GIT STH fohaT SITaT 21 S Tehfcrah T shi et H erel [T, Fa T
I AT T S8 5 S8 0 81 8] F I 7 8-

o A 77 2-FAN-1,3-4TEM F SETTHIF FRT ST S €, T
AR T FAUL o TG T ST S7aT 21 = 67 39T mmdiK /k\(\/)n/

it ke, S b, ZafRi, Her, e e, el e, Cl
F2HE SR AT SISt o g THM T IeATEH o6 For, fofart ST 21 Neoprene

® TEITH: IE |, 3-5ULEH SN URAIMZISA T HETgeTeh ¢, T8 UIFHISS eItk shi TR H SaT 8l I8 Ugid,
TErRTS ATt I STR 3 Tel e (oITTaIohi 2l T5RAT o WA SIgd STTET 1 SHeRT ST i 38 oo o | fopa

ST Rl
‘|£CHZ—CH=CH—CH2 —CH—CHZ}
@ "

Buna-S
® T[T UH: T 3 AT SEH IR T HIcT T HT Tk IR 8| I8 Toh AT (AT TISH ET5H
TYSTISTTH) 1 78 - o Ffd Sedd SiqUel 1T 2, Tefery SHeht SUHnT 21 SR 312 itk TR % HH &
Frrmfor  fopa ST 21

CH=CH,

nCH,=CH-CH=CH,+ n

1,3-Butadiene Styrene

nCH,=CH-CH=CH, +nCH,=CH

?N
| ~|ECH2—CH=CH—CHZ—CH2—CH }
CN 1

© Hornbill classes ® 07223970423 b4 Hornbillclasses@gmail.com
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7-|'|3?'ﬁtl':
GifeTeTHIEe S aTet, AT M St =T et avft R2feen wiger sl Umr=ra: TR el ST 81 AR 92 $Heh T8 & d1ef
T EEAT ST A & ST ToheTohi § HIS[E 7ol GATULSTT hl TG T sTaTelt 8 IR0 o fofu, Aaei-6, e -66.

i AEEE-6: FUCEEH T 260°-270°C T A THY ok TH i B AIAH-6 i AR 1 STTar 81 78 31T Figes ufire &
AT o T -EA § ST 8| HFAFEH Sohi T ST T TohaT ST 21 $6 9l -Uet o F1 & ST STl 8 39eht
SRIT Afeuet firet, wefeam i St awgeh o Heehi hi S o for fopam smar 21

NOH
H,S0,

(@)
Backmann 260-270°C _I(Il‘__(CH’) ~NH-
rearrangement NH H,O S

(six carbon atoms in the
repeating units)
Nylon-6

ii.  ATEAM-66: T8 THEHIICIASIZSHIA (6 e TCHTILS! ST ST33THI) I TFS(ih e o SgerehiohioT ST STH foRarT STaT
31 TEERT ITATT St AT, THH, el e T oot st S 3edre s 3 forg, fopa e 21

280°C
nHOOC(CH,),COOH + nH,N(CHy); NH, e~ oo {OC(CHZLCONH(CHZ)GNH}
Adipic acid Hexamethylene _(4_1)H,0 Nyloii - 66 n

diamine
m ISP
diefiaefei, o diferefi o diefieefia +ff et simar 2, g & v SaeT senTe e ATl ATked § 9 U B Tt 7§ SR
T T {Raeh ST Bt & TR 0 ATICH SIgeteh o &9 H ST ST 8| 37 feifeanagersh i srefis STt Johfei # grar 2|
Sicftefie T TTERT G (CoHa)n 3 9 F foRT ST weft 31 stferenis dicfief emteenfiess 2xdt 2, graifer, o denfaq dieftefT
TATTRER LTS TOT +ft FERTA Fd 8 Wicireie o U 3T 1 Tk IaTeR0 shiv-foids diciieli= (S &9 § PEX) 21 36 Teel IR
1898 W =& &1 Ushi g S foram o, &ire & 20 off wraredt & wftes wiee 3 AT fisa 3 36k @ il 36 o
TR © TR ST & AT

a) U e dATeAT UTeAtefiT (TASIS): 3aeht fmfor wforefia a6t 1500 Teiun arer & o7 iTardisi st 317f3Teh Sttt & 200°C
T T F AT ST 2| A8 TEAhIT Tk Ak (ol SgeTehiohill | AR STcfde IIiad e atd 0 8 g
TRETHUTSgeTeh T[T b ahteft feht & ot oh STt e T 1 e Heam o= Tfeh, $oa FhaRaT S &H Temia (110°C)
T T TG Tgeteh BIaT 21 SHhT SATTeh &0 & Sf armft St foreft o it 3 o o o gferies % &7 5 3w
[ERISICI]

200°C
nCH,=CH, — [-CH,-CH,-],

b) oo U UTCA TN (TEETTS): 38 6 U 7 THTH 3 a0 § 160°C T TSH-2T Sciteh o SUFIT ST G fehat SITelT 81 S6eht
T TS & e (130°C) & TAfeh 311 TaTeft ot ot H Sweht Terieh sgd i il ) 38H aRish! & fe fohg g
e 3oy et € T e TS i o § s1frek e, 3 o= itk Bt }1 3HRT ST KR (S, TI), W]
G, sitaa 1 RaeiiHt o fmtor o fere sar 21

100
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CHAT:
A, TR eI et (FEUEs) o &9 H i 1 ST 2, SRR A 1 Uk i wtegas 8l 1938
ST T weiehe ST WIS T, 3T - feeeh ifew it vty o T & S fafi seit st safiefier oit i sk st
& foru uftrg 1 Tt BT Q) T SURINT ot ST SITeT Ueheteh S2THeA Tl Ut (CF2=CF,)R, ST ShAY o a9 W Ush 119 2l =
Uielt STl TR (SHT) T SeaTeT T % fOIT I=9 gaa W SRS WSS 1 EIEH weethe SH s
FTEIEHATSA! T STANT Foh 6 TEThIFHA (ohaT SITAT 2l

Polymerization

n (CF,= CF,) [-CF,-CF,-], (Teflon)

ToTer:

> A o Ferd A O § Y U 3Hh! I -k Hle 81 78 A 38 Hehareit T HIET A, WHT T o6 R HISH
o1 fForaena & bl 7R AHTS TTRaT oAt Etet s 3 foru afest st 21

> T Tt gfifsRaneT o wfr stefien gfait %, S 56 ufte, S9 o7 oS sl fererrent & wfd sforief s )

> 9T GO §U oM 3% QIIHT T |HHAT S AT 21 T8 (-200°C & 260°C) e oh AT o fEer e 2

> 9T BT Ui S 2T @, freert atef @ fop i wael woifen & w0 8 Swin e W A e $iR e i

LT Rl

> ST S dTaH 9T o =i g 2
W:

o IHAM-CITUQ U TR oI SR I URTeR THISERT H QTR (31 &, ST SATHHT | HISH i 37 T8t Ahr3 GHTE i o

o UGN S IUFIT reNfires rarerar § et 3R qrgal it g, feshe & fmie 3t e See & foe wer dH-feew waqw
e T o foT ferarm s Rl

o YA T ITINT 36 Iep¥ forera Sfcrreft 707 3 HROT SIS AW, Shareit 3R e o Iearad H fopa a1

o T o1 YA T, ke S forafr S wreent o fmtor & fopam S 2, S sitemifea st Y et 3 drefy r grar
2

o I I T IhT e STeheran S A-siffsramefiet wepfar 3 shreor fafoream Swereont ot e st 21

o T ST YA T TSR & $90eh ok BIor TUit o o foparm SiTefT 2, 3 it hifemer oht shoret o amr 37 a6
fer sferreft s 36 fore e St 2, e feeres o st @ wre € aret e S 2

mﬁmﬁaﬂﬁmz

diehiferTee Fetrrgs, fo STt ot diefelt o 9 5 ST STt €, U wefi sgereh € foaeh stfgeta ol % sror s st

o frer @l 31 e ST AR s e g fr  Preparation of Polyvinyl Chioride

Y S R 3 ST AT e i o e e 81 v (FVE)

T 1872 F I STSH GRT T forarm Tt oMl a1 200 @t 7 gaw
H

JTEGT 3R ket Fte BT STl oht SATarwTish ST fora | N ;C C peracid ‘[ ]‘
H Pressure
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Tg 3EAT 10,000 & 24,000 TheTeh ST & -t A 3T IcqTEH A o foI foreet aiirge o Yfesher agamehisntor g G
foram e B1 dieiforset Fause (fefie) I i & g @R fomse Farise # e & Siaria uuiie & are Sy foRar

ST R

:

dieftelt Ue STt feents: ATt & St el e, THEAT I T T |IeHT o ekl 2

Hiefeft ST AT A= &1 Rl 2, T THH IcATEH oh I ST fHeATe T ufsfea o fnft st &1

fietelt 7 Sfafifed ST SfoRre o7 B €, S 39 forgga Sfokrees TR fmior amnlt o g aeEteT fosked s €, S8t st

T AT 2|

> dieftelt & T, T ST e 3 wi iRt @ 31 e v 3ok e wfodies 2

> I8 D FANNAIE (AT T DTSR AT BTEIRTe foIeTrIehi H STEERI 2l

IUTT:

o fomior 3 o urey, e, Ragaht & W, St 31 B it fefectat o fow Al 1 samdes &9 & ST {3 sar 81

o IS T STRANT 3k e NTaRIee 0T o 10T AT HI Farett T fold Sferresh o foTu fora ST 81 gt ST forega
ATt 37 heret fcRresh o Seared § it foram S 2

o IS T STANT IO, 5T ST S STEAT ST S Ferfohedt SahToTt # foraT STTaT 2

o ITHR o Jaw fewd, qrattr ae SR g o el o STTTAN H IUFH Bidl & HI FHeRT IHANT foeteet Fehfoi, faier 1o 31k
T YRS fohewt # feram ST 21

o TllcT ieet T STRANT R FETT H ehie, Sl 3R FRAeaTe (Afereh) HTaTl o forg foram Simar 2

o <ficfieft fie T ITRINT AT T Hehat, ST 37 fewmet 3 for fora Siam @ 37 iefteft argw 1 SoeiiT s2mreh &9 & STt T,
St frieRTelt STR wierst fireew o Tt fora simar 21

a%r«rrgz:

SHATSE ST T SAIC 1T T veet Riefeen womiies # 9 e ol 208 &t ht JeaTTd H sifesta o WS (ol shcis g

TR T, StehaITge = AT AT U SR SHET ST o SHRoT fafsre= SENTl # shifd A 41| seheiTse AT it ol STsen farfera

T frfarfad SRt § & U - S Flss (ZnCl,), TTEeaalieh Tfg (HC), 31 i (NH3) i suftufa § wifeeeis

SR AT SRl TTH AT ST R

vV VYV Vv ¢

OH

OH OH OH OH
CH,OH
ii bt Polymerisation CH CH; CH; CH;—
CH,OH H, H,
CH;’Q CHj; CH—

OH OH

Cross - linked polymer (Bakelite)
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TUTH:

)

> SheITEe Ueh ke forela fatie 2

> SheITEe et HSHT MTqUe 2, ST 38 ST0T SaToneh SRESdT ! foehd a1 @I fomT 3= QrowT o1 ar st i Sgafa
qarl

> SlohcTge SR S &I fed S TR o i Tiadref 21

> Shellge Ueh O weifies ©, foraent 319 € foh T o X 98 S1ufad=ia &9 9 a1 &1 ST 31 Teh & ST I8 & STl
& 3R T 81 SITaT &, @ 36 frerear A T2 STk T fm S wehar 2

> TehelTSe Uah 3N 3T Ted vetd 7, S Tmfiea 31 SATed Ifekie Je it 2

IUTT:

o 20qf Tt o YEIATA H eiforgahet Nfawraeh TR e, W, Hiche 3T 31T Saifagahcl ST o TTT SehalTse T AT &9
T IR fofat 7 ol

o SohaTse T TR fafir e amararor & w7 7, S iR, forfar si sty Aifien e % fmior )

o ShTITEE hT I AT (Frenfera) JenT # foraten %, sk forcier amfe & st & fowfor o fore, foram e em

o SEHTIEE STV, A HI Tl SetTerdt aeqatt Afed STHITh a3l oh 3caTe | AR ol

e frefteuiia agere:

379 7o U Sgersh T qe ST ITANT wiReeh & &9 H gl € 3TN F 3o 3119 forerfea 7 gt 21 78 srota-Ffrerrofierar
AT TG o FTe-FTe F1S 3 FWOT 8, St USgw Iofea fafsean & forg ffbsrr 2 8 gafore smifedze agas &
ST H TART ST 8 3 g W & e 9&w Sial g7 ScaTfad USTTgHT T STNT i UST5H Iciia Sfafsha g S1e Tl §
TIST SIT TehelT 81 S e USTEHT G A1 ST Hehd! © 3v0 Sgersh § SToll ST 2 ST, 32 S § HisE USTgw 5T i fopa
ST HeRT 21 Tferhfee difereer aTfeliead agaeh s HewEqUl o 31 3T % f7U- PHBV (Uil aRgiaisgemse-CO-B-
TIESTHT-ATNE), UTelt TATgehIToTeh Ui, Uiel! wifdesh Ufire 3Tt

77 XM, AT 3R BiEfcSaTse & HoA SgerehishioT g1 ST 2

N

NH-CH,
H, N\( \( \( \(NHCH JOH ”NY T :
+ HCHO —
N\'/‘ Polymerisation N\(N

NH NH, n

(Intermediate) Melamine-formaldehyde polymer

TUTYH:

D

> HAATHTS 379 e AT SToRre o oA ST ST 21 e forafed g formT 3= QrowT o1 T ot HehatT 2
> UCTHTE 3FFe S &I Afed s TR o gid giaired grar )
> USTHIE U FHaR iR et a2, S 38 22-%e o Wit wiredt st 21
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> wemTs Tt 2, fome 3o @ fo e STt & et warel A ST ST T e 7, 3R FE 3= fra

feRreres o7 +ff waffa a2
[ ]

& fIq GeTTaet Aifiee 3 Scdted | sa19es &9 9 foram St 1
[ ]

% &9 § foram SIaT Rl
[ ]

foRre G T 8

Exercise - 1

What is monomer of Teflon? [CGPSC ACF

2017]

(a) Tetrafluoroethene

(b) Ethyle

(c) Glycol

(d) Propene

(e) None of these

Which of the following is not a linear polymer?

[CGPSC ACF 2017]

(a) Polythene

(b) Polyvinyl chloride

(c) Polystyrene

(d) Nylon-66

(e) None of these

A copolymer is formed when [CGPSC ACF

2017]

(a) Two homopolymers react with each other

(b) Two or more different monomers react
with each other

(c) Three identical homopolymers react with
each other

(d) Two identical monomers react with each
other

(e) None of these

Nylon threads are made up of [Raj ACF 2018]

(a) Polyvinyl polymer

HATHTE T SYFNT STHAR T TS, FHel, U, ST a1 o foAT foham STrar ], 3T $Heht ST wefer 37X 31iaftes dagi

HATHTE T STANT el 3T =T TAag! o TTricd T T4, W1 i ooy & wfoier i g o for ek anif gt

HATATEH o forg srfcrrersh 707 39 forea et STR wfcierss @it o Icaret # IHRINT o FoIe Sugeh ST €
TATHTST T IUANT HUST I | IS o e shig-feife weie & & T foham Srar 8, S hdet o wrfiee 3R e

(b) Polyamide polymer

(c) Polyester polymer

(d) Polyethylene polymer

Which one of the following is fully fluorinated

polymer? [Raj ACF 2018]

(a) Thiokol

(b) Teflon

(c) PVvC

(d) Neoprene

Neoprene is prepared by polymerisation of

which of the following? [Raj ACF 2018]

(a) 1, 3- butadiene

(b) 2—chloro- 1, 3 butadiene

(c) Acrylonitrile

(d) 2-methyl -1, 3- butadiene

Consider the following statements [CG

pariyojna 2021]

(A) Low density polythene consists of closely
packed linear molecules.

(B) Polyvinyl Chloride (PVC) is thermoplastic.

(C) The tensile strength of high-density
polythene is more than low density
polythene.

(D) Teflon is a heat resistant polymer.

(E) Poly mono chloro-trifluoro ethylene

(PCTFE) is a thermosetting polymer.
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10.

Correct statements are:

(a) 1,2and3

(b) 2,3and4

(¢) 1,2and5

(d) 3,4and5

Consider the following statements: [CG

Pariyojna 2021]

(A) The melting point of high-density
polythene is high.

(B) Teflon is a homopolymer.

(C) Polyvinyl chloride is good conductor of
heat and electricity.

(D) Starch and cellulose are natural polymers.

(E) Biodegradable polymers are ecofriendly.
Wrong statements are:

(a) AandB

(b) BandC

(c) AandC

(d) DandE

Which was mismatched? [CG Vyapam RFO

2021]

(A) Caprolactam - Backmann'’s
rearrangement

(B) Synthetic polymer — PDI (poly Dispersity
Index) < 1

(C) Teflon — Homopolymer

(D) PVC-—Eye lenses

(E) Plasticiser for PVC — Esters of phthalic acid

Codes:

(a) AandB

(b) BandD

(c) CandD

(d) AandE

Polymer obtained by the following process is:

[CGPSC ACF 2020]

NHy)2S520
nCF, = CF, _(VHa)25208 5
high pressure

(a) Nylon
(b) Polypropylene

(c) Oralon

11.

12.

13.

14.

15.

16.

17.

(d) None of these

Rayon is different from synthetic fibres

because: [MHPSC forest Main 2022]

(a) Itisthe other name of silk

(b) Itis obtained from wood pulp by chemical
treatment.

(c) Itisa natural fibre and use as it is.

(d) None of the above

Which of the following is monomer of PV.C

[MPPSC SFM 2018]

(a) Ethylene

(b) Vinyl chloride

(c) Acrylonitrile

(d) Ethylene glycol

Teflon is formed by polymerisation of the

following monomer: [MPPSC SFIM 2018]

(a) CH2=CH;

(b) CH2=CHCI

(c) CF2=CF

(d) CesHsCH = CH:

Which of the following is not a synthetic

polymer? [MPPSC SFM SP 2019]

(a) Polythene

(b) Nylon-6,6

(c) Buna-S

(d) Resins

Which of the following Is not an example of

natural polymer? [VIPPSC SFS Main 2019]

(a) Wool

(b) Silk

(c) Polyisoprene

(d) Nylon

In wvulcanization, rubber is heated with

following elements [MPPSC SFS Main 2019]

(a) Phosphorus

(b) lodine

(c) Sodium

(d) Sulphur

F.C = CF; is a monomer of following [MPPSC

SFS Main 2019]

(a) Teflon
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(b) Glyptal (B) Buna -N 2. Phenol and
(c) Nylon-6 formaldehyde
(d) Buna-S (C) Glyptal 3. Chloroprene
18. Which one among the following is a (D) Bakelite 4. 1, 3 — Butadiene and
thermosetting polymer? [MPPSC SFS Main acrylonitrile
201
019] Codes
(a) PVC
(A) | (B) | (C) | (D)
b) Nylon
(b) Ny (@[3 [4 |1 |2
(c) Bakelite
by 3 [4 [2 |1
d) Polystyrene
(d) Polysty @2 [3 [2 [1
19. Match the following: [MPPSC SFS Main 2021]
(d) | 4 2 3 1
(A) Neoprene | 1. Ethyleneglycol and

phthalic acid

Answer Key

l.a 2.e 3.b 4.b 5.b 6.b 7.b 8.c 9.b 10.d 11.b 12.b
13.¢ 14.d 15.d 16.d 17.a 18.c 19.a
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T Tat STUATAR:

T 37 feesie ST i usie (STfirarat) & e Sweim wdet & e, Jet it 371 gfira wareit whr ge % forg fopa sar 21 3
ST (SIT 3121 TaTelT ohl coFelT 21 g | S o Forg e 21 §) i gt TiaTtt 82T €1 3 WIHT o FrS 7T ohi g™ # +ff wecarqot
sifirer o € STt Fafiret srapm 3 wreant & o 2 81 3 S Wb (T8 wforen) Y Aoft 3 o 8 whade W@ A e S A
T vaTHf o sfter I1 qee TR 3K o offel I8 T bl o hAd ) TE 0T I et A M Al ar F arreliepd O A1 St sht
AT 3T =)

> WS T el (ol oTeh UHS o e X1 AT TS av 2id &, Fore Uk sl fiver f@et [RCOONa] S8t 2t 81 |ra

RO &G § 8T 3R A Y SR ST 2, S TEAererged aid & IaTer: s e ik wifen 2

1) Frmtor weq sAe i T s faftr S (@) % Arem ¥ Ed €, T Tantie sl e an
(ST8 ST TS o oI ATSTH BESTES A1 aXet AT o [0 TR BIsgiadTss) o HTer o (6l 37w o feratrse
TE) T ST ST MU BT 2 | FIEArRTT 3h qioret Ieare feredier (Rererie) 31 @ o 310] 21 ) |1a o 37
I Fraaeie [ (o) BTegifthfcren (T it TR et A1) BT 2, SIEfeh TEghTe [T (I8) BTEgIhIfore (Id-
[EER RGN
Me: [ A &I e % o ifeam Fanse femn S 2, 3R Feae aifeam o defiem awm & o=t §
ERENISRGR

2) ToRam: WIS % 0] At 1 AT (ST HIfereh TaTe) i BT AAd & R e (micelles) FTHe ST SHId &) €T &
VST T BTESIHITeTeh 4o dct o |t firet Sreft &, STaifen aragifsfersh fom smew i o et €, forer et ot & St st
2

3) TuTEH:
o TS THAR T IHd § HIR T 31 &1 &

o g o W H 3T T HIG I ST 2
o A FIT U T @ et & wrorreft 7 &
® T TF -COONa' TE BT & S U ielt Ufeshet 2f@etl arel el Tfe & ST 2t 2
o 30 IR e TR IR ST S STehfaeh |t & ST fera e )
o HEH T T U AAITSUSTA & SHIAT AT o FFHA &
o AFIN A & G Foram ek B (scum) ST &l
4) SUIN:
® T T ITANT TH AR O G, T S AHTS § Thaoe o & § Rl ST 8, Aok 37T ST e 3 et
hars | ot foram Strar 21
> aTunTSieR: feesie T el Tfosnat Jad & TR A7 Hifeaw @l 81d & S SohiHe §HE AT AT el i S0 6
T TS BN 2| I Wi wAtfeet Tethe 3R Srafraianifers 31w |
1) EeAT: feeste fdifes ahade 2 8 ot ST SEREmT & SHTC ST 21 372 |Ta ol o § ot Siet 7 Sfersh el
T % foTe e fopa smar 81 feesie & de@ 31 Wb § STafieh (AeRiIcdsh =TS, ST (STeHe =), 1t
AT (RIS =TSt TaT), ST B (FehRIc 3T ThRIcH ST =)
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2) Toram: feesie urit i we % aTE il 5 otk ST det Ta I o1 TTRIefieRa ek, |TS o BT W Fd 8] 3 ST
T H3N ST § Afereh gorell B 2
3) TuTEH:

o fiesic FIAR T 3 @R I & 10t Srwrarefierar T @i 2

* 3 U ot ufeehet 4wt & SeT - SOsNa’ T BT 2

o ITIREd TGS AT aTet Fgesie Aota-Frfiertofier 21 € ST 56 bt o AT oAl JorT H S7ferer art b gt
T &

o I 7 A & R FHAfear oo B 2

® 3 TGT AT &A1 Wl & ST ST STalT 3hi 7 T FHIROT ST

o Grgl feesic feer 3e0— htd & o fafie ofR datt ot U Fieifeh e iR T STIfeh TS S aral &
forer wierft 37 ot Bt 2

4) I

o faie o1 =aTIH & 4 FHUS U ATt feesie, fexmaiiiiT feesic 3R ag3eveli Feflat S8 HTs IcdTal H STNT fohat
ST 2

o 3 AL FHIS Ui oh TAISHI oh FoTT WIS o T T THT ST &, WIEHL FH3R T Tt &t |, FA1eh A I a1
 HS[E Wit o |2 STECRTeT ST T s o

e

o UMM feesic HThHIE Tl @ aTcl ITThIE AT TTFIHISH o HITSAT T B 8| IToh! HETS! o FerRiter okt
T SRV Bl & 3] 1 RO AT 3 fSTSic o Ahr3 THTE 1 I ST 2l ST STATT SR 98 o 7 (A1 31T
T i ) e, firet 3 o el i ot ge o foru foram St 21 Satere 3 fore- wifeam ditfiet wethe 31k wifeam

TH-SIfi ssfT Tewe

o AR (S2SIe THTEH o aquiqeh SFHIEH a0 & SFH THICE, FANTSS AT FIHTSS o &Y § RO BId & GI=d AT
H U Aol BTSSRI el 3R U SR A15gISH WA BT 2l 3% STHIHEH dothe gHTens: &9 § AER rar 2l
ST IRINT AT TSie, B TR (FIT Fgaha), STERee 37 el & &9 & foFa ST 21 3amewr & for-
U -ZTEHTSA- STHITRIH SHTSS, sISTeTeh =R FAIES 31T

o T3l feesie § I T AR BaT 7, 3T I 3] H U IS YT BT B F I HATUIeIR FAWH IHhIEA ok
TATER 8 7R fevmaifi 3 st feufaat o forg siga el € STet STehTaifeh ST sht STAId 7 BidT ol IaTeLT o foru-
AT TehTee Tothed, HITSTH Teahlge sisiiF Tothi-ed S|

o fiaewatmifae feesic & et ofid Tl & Tehmreneh 37 FerrTene: & § =TS fohT T T T8 81§, JAfoTe §ay =1t
IETEI BT 21 3 1Tkt shY SIS ShT dTehl ohl HATATR ST -ATA TR fEeste o sfier Hearad! HHT STt 2, ST T Jhm
forsroraatt oAt ATe s 81 SRt ST SRR, Tt SrasuEEe (2D S SeasRuTEeH), BT Sagmgt nfe §
foa ST 21 3aTENT % fTT- CHAPS, SB-12, ASB-14 31|
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Exercise no 2

1. Sodium and potassium salt of long chain | 3.

monocarboxylic acids are called [CGPSC ACF

2017]

(@) Soap

(b) Oil and fat

(c) Protein

(d) Detergent 4,

(e) None of these

2. Lauryl alcohol ethoxylate is a [CG Vyapam RFO
2021]
(a) Anionic detergent
(b) Cationic detergent
(c) Non —iconic detergent
(

d) Zwitter-ionic detergent

Soaps are sodium salts of following long chain
compound [MPPSC SFS Main 2019]

(a) Fatty acid

(b) Alkyl sulphates

(c) Benzene sulphuric acid

(d) Amino acids

Sodium lauryl sulphate... [MPPSC SFS Main
2021]

(a) Is cationic detergent

(b) Is anionic detergent

(c) Isnon -anionic detergent

(d) None of the above

(1.)d,(2.)a,(3.)a, (4) b
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