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Chemical Reactions 80 QUESTIONS

1. What causes substances in nature to undergo changes?

A. Only sunlight B. Only time passing

C. Only their colour D. Heat, pressure and contact
with other substances

a3fere e »mid #fae 9% F FRee?

A. Y I ST B. Y Y 7 RSAR

C. ®Y F0eq IR D, O, Bi%t 8 e e A<= @
I

2. A change that forms new substances with a new set of
properties is called:

A. A physical change B. A change of state
C. Diffusion D. A chemical change
@ e wga @[ e Toq Amd R 2, et F q0E?

A. (Ots Afqeq B. O “Afaqeq

C. D. AT TS

3. In a reversible reaction, what is the reaction called in which
the products react again and turn back into the reactants?

A. The forward reaction B. The backward reaction

C. The redox reaction D. The exothermic reaction
Toyd Ay Beom (A wE e sifads zenw R Jt = =7
A, gAY i B. *PBIRYR Il ooy [

C. we-fe=et &t D. STaieamat fafe=

4. In a redox reaction, what is the reactant that donates
electrons called?

A. The oxidant B. The catalyst

C. The product D. The reductant

TRe-Rered (@e) e @ (et 2Essa ot $@, O I @ 2307
A wFE s B. AORT

C. Seom D. faerae amie



The amount of product produced from reactants per unit time
is called:

A. The reaction heat B. The equilibrium

C. The yield D. The rate of reaction
@5 TN RfGTS (@ Ty T »fawies F e

A, R et B. AR

C. TeAme D. e ==

In a physical change, what stays unchanged?

A. The physical state B. The chemical structure of the
substance

C. The temperature D. The volume

(oo AfRTSE @FAh FeifFafes AF?

I i< ERCICRC B B, “MIdd Sg@AIc RS 1o

C. Sierar D, SRS

The gas used for cooking basically consists of which
compound?

A. Carbon dioxide, CO2 B. Methane, CHa
C. Ammonia, NHz D. Hydrogen, H2
AR IS IZS R o SAWE (@ &ol?

A, 9 TIR-SHZT, CO2 B. ftad, CHa

C. SN, NHs D. BIZCYIEH, Hz

Ice melts into liquid water when it absorbs heat from the
surroundings. Ice, water and water vapour all have the
formula H20. What kind of change is the melting of ice?

A. A chemical change B. A nuclear change

C. A physical change D. A redox reaction

[T AR QT O OIS R A o7 A e 2ifaere 731 I9%, S @ e e
AR WfE ALFS H20 | I9% 417 G2 2fGaeqis F «@wa Afqeq?

A, TR “ifgaes B. fe@w “faeeq
C. (St® “fzgeq D. Tad-femae &
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In an irreversible reaction, what happens if a product is
removed from the medium?

A. The reaction reverses at once  B. The reactants reappear
C. The products still cannot be D. The reaction stops completely
converted back to reactants

@Y RfEam Beoma «fs W @ A e 232

A. R a1 A Sesies 5@ B. Rfzat e e @i
C. 938 TemetE AFar [fews Afxes  ». [iww =9 75 2w @@
A

Which mark is used in the equation of an irreversible
reaction?

A. Double headed half arrows (=) B. An equal sign only

C. A downward arrow D. A right-faced arrow (-)
@y R Tl @F bz 9ew T4 222

A. T wf foq oz (@) B. B¢ I oz

C. frm foz o D. Ty fox oz (o)

Calcium carbonate reacts with hydrochloric acid. Why is this a
chemical change?

A. Only the physical state B. The formula stays the same
changes
C. Nothing is produced D. Completely new substances

with new properties are formed

FEARTIN FECT6 egFT afftes e e s aft s sfisy @2

A. Y (oTe SRR e = B. TS 4F2 AF
C. (I »migE oo =7 1 D. g faf*E 7ol g mief Teofy
£

According to the direction of reaction, chemical reactions are
of which two kinds?
A. Exothermic and endothermic B. Irreversible and reversible

C. Redox and non-redox D. Fast and slow
fafemr wfey Sepiea aeRfs R @ 18 o feoe?
A. IR @ SR B. 43I ¢ ToyA
C. Re-REe ¢ w-wrRe D. %® 8§
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Heating calcium carbonate gives solid lime and carbon
dioxide gas. What kind of reaction is this?

A. Reversible B. Irreversible

C. Non-redox only D. Hydration

TN FICEBCE O et SO B '@ T TIZ-THIT o5 “hvea a1 @ff @
qRCs fafe?

A, oI B. @A

C. ®Y -G D. efifecare

Which mark shows a reversible reaction in an equation?
A. A single right-faced arrow B. A downward arrow

C. Double headed half arrow D. A plus sign

marks (=)

S oy [fww @m for fw awm w232

A, 93BT T foq B. frmyd fox

C. g oo foq oz (@) D. @ oz

In the Haber process, which substance acts as the catalyst?
A. Platinum B. Nickel

C. Ground iron (Fe) D. Copper

(A7 ddifercs @A~ doRs e & F@?

A. ZifBaT B. fecset

C. & IIE (Fe) D. ¥R

In making ammonia, Nz + 3Hz2 & 2NHs, 92 kJ of heat is
produced for every 2 moles of ammonia (AH = —-92 kJ). What
kind of reaction is this?

A. Endothermic B. Nuclear

C. Exothermic D. Neutral

iR SesmeT R, N2 + 3H2 = 2NHs, { CIeT SHICIRT SLoimeaa 9 53
eterege ©iof B =W (AH = -52 k) 1 @b @9 «@cq [

A. SRR B. fAeSm

C. SITaiaAm D. fAseers



17. If heat is evolved during a reaction, what is the sign of AH?

A. Positive B. Negative

C. Zero D. It has no sign
R oiv Seog 2 AH-9F o F =2

A, g2 B. e

C. %% D. el 522 A

18. How is the word redox formed?

A. From reaction and oxide B. From reduce and oxygen

C. From radical and oxide D. From the first parts of
reduction and oxidation

@TF (redox) *B PN «ifde zwaCR?

A. reaction '@ oxide =%t G B. reduce @ oxygen *% ftsl

C. radical @ oxide *% foicat D. reduction 8 oxidation *ItHd &Y |
=

19. The part of a redox reaction in which an electron is donated is

called:

A. The reduction half reaction B. The oxidation half reaction

C. The neutralization step D. The precipitation step

wd-eRe [ifeam @ adia T ot F91 =3, OIF S A2

A. Rerze wiefafamn B. Tl wrgffema

C. & 414 D. S{sTHAY I

20. The heat change during a reaction, according to the balanced
equation, is called:

A. Bond energy B. lonization energy

C. Activation heat D. Reaction heat, denoted by AH
TeIFe ATFat SR [ Aeafbe zre oo @ ~f@eq 27, o F
A. IF4 e B. SfAeae e

C. AiGaa o%t D. ff@m o9, @ AH o et a1 =
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Fe2* - Fe3* + e-. What kind of reaction is this?

A. A reduction reaction B. A neutralization reaction

C. An oxidation reaction D. A hydration reaction

Fe2* — Fe3* + e~ (I (A7 @A

. foreet ffeman B. e

C. &zl ffen D. #Atfrcare fafewn

Which of these describes an oxidation reaction?

A. An atom accepts electrons B. An atom donates electrons, so
its positive charge increases

C. An atom's nucleus splits D. Water changes into steam

e @Ei Ted R @RmR?

A, SN 3EFGT @2 TR B. 7Y ARG OfiT I, T @9
G BICSE A Jia =i

C. AR e cote T D. ifq e sAfaere =7

What is the oxidation number of oxygen in an oxygen
molecule, 02?

A. -2 B. -1
c.0 D. +2
S 9 (02)-9 AFCEHET TR FA F67?
A % B. -5
C.o D. +

What is the oxidation number of iron in iron(ll) sulfate, FeSOa,,
where the sulfate ion has a charge of —2?

A.0 B. +1

C. +2 D. +3

GQIFR(11) AETEFD, FeSOa-9 STAER TIFS AL F6? (TEACEHS AT BIS -2)
A. 0 B. +d

C. + D. +9



25. In the reaction Na + *2Clz - NaCl, which substance is the

oxidant?

A. Cl B. Na

C. NaCl D. Neither of them
Na + %Cl> - NaCl R &iaf e smid?

A. Cl B. Na

C. NacCl D. FIAIBE T

26. What is the oxidation number of hydrogen in a metal hydride
such as LiH?

A. -1 B. +1
C.0 D. +2
LiH-9% NCO! 41oq YBGIRCC ARG &9 A2 F97
A. - B. +d

C.o D. +

27. What is the oxidation number of oxygen in a peroxide such as
H202?

A. -1 B. -2
C. +1 D.0
H202-97 TS| #F-SHZ(C SFCGRCAR TR 2L F9?
A. -S> B. R
C. +> D. o

28. In a compound, what is the oxidation number of a metal?

A. Negative B. Always zero
C. Always -1 D. Positive
Mol ArgF SIFe AL (A 277

A, e B. LT

C. P -5 D. &<
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What is the total oxidation number of all the atoms in a
neutral compound?

A. +1 B. Zero

Cc.-1 D. Equal to the number of atoms
TR @R 9 2[9F SR TR @I $9?

A +d B. ¥

C.-> D. AN ALY AN

In a compound, what is the oxidation number of an alkali
metal such as potassium?

A. +1 B. -1
C.+2 D.0
el 2BIFRICTE TCo! T 4Igd TR A2 F7?
A +d B. -
C. + D.o

A reaction in which two or more substances combine to form
a single new product is called:

A. A decomposition reaction B. An addition reaction

C. A displacement reaction D. A neutralization reaction

@ e 2 31 srolfs *mid A= M I 2@ QI 0@ Tg TeAAm Teofg
T, OIE B AE?

A. e fafem B. ereE f&fen

C. efegre e D. e fafemar

The process in which a compound breaks into one or more
elements or molecules is called:

A. An addition reaction B. A hydration reaction

C. A neutralization reaction D. A decomposition reaction
@ fAfgam a3 @t (Ste «ifeE @ A Glie TAY 2T, OF F AET?

A. eeare e B. #Afecares e

C. e f&fe D. fcares i
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Water decomposes on electrolysis. Which gases are
produced?

A. Hydrogen and chlorine B. Hydrogen and oxygen

C. Oxygen and nitrogen D. Carbon dioxide and hydrogen
Sfeefeeaed #fif R 2 @ FEiete Sesiy Fea?

A, TGS 8 G B. RIZGCS ¢ AfECE

C. afSee @ TRETE D. T TIE-OFTT ¢ ARG

A reaction in which an element displaces another element
from a compound is called:

A. An addition reaction B. A hydrolysis reaction

C. A substitution or displacement D. A precipitation reaction
reaction

@ Rfsam 93 e @9 (AT G217 90 Qe AfegI9 T, Ot FI T2

A. e e B. o fesel fafawn

C. dfegiem f&fe D. SEgTFe i

Zinc reacts with sulfuric acid. What are the products?

A. Zinc oxide and water B. Zinc chloride and oxygen

C. Zinc hydroxide and sulfur D. Zinc sulfate and hydrogen gas
e AEfweae afres s e saE I I S =37

A, faes wraniEe ¢ #iify B. foess (Fraize ¢ ufgre

C. foeT 22T € AATR D. T ARCEs ¢ YIS A

Burning an element or compound in atmospheric oxygen to
form its oxides is called:

A. A hydration reaction B. A combustion reaction

C. An isomerization reaction D. A neutralization reaction

I (e 1 @I ISR e e SwHETe e F17 afwm F 9
A. e ffe B. wad e

C. SiEeTRSad [ D. e fafew
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37. Reactions in which no electron exchange occurs are called:

A. Redox reactions B. Combustion reactions
C. Displacement reactions D. Non-redox reactions
@R [Rieam IEFEET IMT-2WI G0 7, OItAd I 02
A, ErRel-Rergel f[fiw B. w2 fafen
C. efegee fafe D. 9-ERe (F9-@w3) ffe
38. An acid and a base react to produce salt and water. This is
called:
A. A precipitation reaction B. A neutralization reaction
C. A combustion reaction D. A hydration reaction
afSTe ¢ FRS i F@ 719 ¢ A Teoy 01 G I AE?
A, OgsTwHd i B. = fafawan
c. wae e D. “fifcare fafes
39. Neutralization reactions always evolve heat. This means they
are:
A. Exothermic B. Endothermic
C. Neither of the two D. Redox reactions
e T STty oot ey 791 widie e ffwa @we?
A, STCAIRSATAY B. IR
C. PIAGE 77 D. TFel-Rerge

40. In the neutralization experiment of the book, what tells you
that HCI has neutralized the NaOH?

A. The solution turns green B. A precipitate settles

C. The blue litmus paper turns red D. Bubbles form

JZEE 2 AFFN HCl @ NaOH-F 2ifSTe a0z ©f S @i 37
A. B39 G TR TR B. ©ef &l =27

C. Tt BT coieir @it e A D. g 2 =
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41. The solid compound that settles at the bottom of the
container is called:

A. The solute B. The spectator
C. The catalyst D. The precipitate
o e 2@ “Atax ©o o 2eq e AmidE I qcr?
A @R B. W& SRA

C. doF D. SHgTFA

42. Water molecules that combine with ionic compounds during
crystal formation are called:

A. Heavy water B. Lattice water or hydrated water
C. Spectator water D. Distilled water

T NS AN GEfeF eI AN I& 2€q AT QT FY 02

A, O i B. (eI #fifey 1 sfifcafers s

C. wiE = D. #ifes #if

43. What is formed when 5 moles of water combine with copper
sulfate?
A. Heptahydrate copper sulfate B. Copper hydroxide
C. Pentahydrate copper sulfate, D. Copper oxide and acid
CuS04-5H20
¢ (T A FAF ARG R TG 20 F O 242

A, (ZBIYZCGE FA ACTEFS B. T4 2BGHT
C. (*IBIIZCEE T AGTEFG, CuSO45H20 D. F9AIF TFIT ¢ «foe

44. A reaction in which water reacts with other compounds to
produce new compounds is called:
A. Hydration B. Isomerization
C. Polymerization D. Hydrolysis
@ e fews e i a9 G e [ien @ Tg9 8ol ot 337,
SIE S ACE?
A. sfifecares B. SIRCIEFAA
C. Afrazead D. w® faeee
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In polymerization, the large molecule formed is called the
polymer. What are the small molecules called?

A. Isomers B. Catalysts

C. Monomers D. Radicals
SAferamRCe T2 J2R HYGE AT I | (®D AYSTEACE F A2
A, SIBEINR B. 2ORP

C. A= D. IS

Two compounds with the same molecular formula but
different properties are called:

A. Isotopes of each other B. Polymers

C. Monomers D. Isomers of each other
a2 TifiF Aewe g foq [ 2 gt @ “m=ias J
A. SIRTACEI B. e

C. AR D. SIECINE

What is the formula of rust?

A. FeO B. Fe203-nH20

C. Fe(OH): D. Fes0a4

B AT F1?

A. FeO B. Fe203nH20

C. Fe(OH)2 D. Fe30a

Laying a coating of a metal on another metal through
electrolysis is called:

A. Galvanizing only B. Hydration

C. Isomerization D. Electroplating
SELRCERET TP GF AgF TAF G (g 2T \SACE F AET?
A. ®Y ETSIRGR B. ifres

C. SiEEEFad D. ErEegiafte
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Laying a coating of zinc on another metal is called:

A. Tin plating B. Painting

C. Galvanizing D. Welding

T rgd T fEGerda A (ren afe I AT

A. 57 caifte B. qe 4

C. opETemafEe D. TN

In respiration, what is glucose oxidized by?

A. Nitrogen B. Carbon dioxide

C. Water D. Oxygen

I S I == wfe 272

A. FRCGTEH B. FIE TI3-wHTT

C. #fif D. e

Antacid is a mixture of which two bases?

A. NaOH and KOH B. Mg(OH)z and AI(OH)s
C. Ca(OH)2 and NaOH D. Fe(OH)2 and AI(OH)s
WBIOTE I 55 A T

A. NaOH 8 KOH B. Mg(OH)2 '8 Al(OH)3

C. Ca(OH)2 '€ NaOH D. Fe(OH)z € Al(OH)s

Why are sewing needles kept in coconut oil?
A. To make them sharper B. To make them flexible
C. To prevent rust from the D. To clean them
reaction between oxygen and

water vapour

TR 2 AP (O AL T (F?

A. TIRS QEITEN FA0S B. TN FACS

C. wfeeed @ Ty AcR [Riewm wfwst . sfww qece
AT (IFICS
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Adding AgNOs to NaCl solution makes a white precipitate in
less than 1 second, while a bridge takes years to rust. What
does this show?

A. All reactions have the same B. Reaction rates differ greatly
rate from one reaction to another
C. Precipitation is always slow D. Rusting is the fastest reaction

NaCl B30 AgNO3 Q@17 FACT S EI(TH FCNL AW FLSTHA TG, L6 (TGrS Wbl
ATTS T2 M | @ (ATF Il @R/ A2

A, 9 fAfeae g9 e B. Rfearcem feaw 29 o= fog =@
C. TYSTFAY T A9 D. S0l *lei? weey &

When the rates of the forward and backward reactions
become equal, the state is called:

A. The end of the reaction B. The limiting state

C. Neutralization D. Equilibrium of the reversible
reaction

TYRYA ¢ 2o R 2 T 20 (1R O_EIS F A2

A. R sfe B. AT 9!

C. & D. Toya RfEas !

What happens to the concentration of the reactants and
products at equilibrium?

A. Both become stable and B. Both keep falling

remain unchanged over time

C. Both keep rising D. The reactants vanish
completely

g T 8 e T | =@

A. TO@EE TNEl 59 2@ W @I AN@E B, TO@T IANI@i3 IS AE
e GRS A
C. SOEE TR ATCS ACH D. ffea 7 o8 =@ A
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56. In a chemical change, what happens to the bonds of the
original substance?

A. Bonds only break and never re- B. Bonds stay exactly as they

form were
C. Only the nuclei change D. Old bonds break and new
bonds form

A. TH B TITe, GIF FAC MO ZW A B, 78 G A
C. wy frefFast v am D. AT T Ot € TG TFH 0
X

57. Ethanol and ethanoic acid react in the presence of HCI. What
do they produce?

A. Methane and oxygen B. Ethane and hydrogen

C. Sodium ethanoate and water D. Ethyl ethanoate ester and
water

HCl-93 Toif3fere 32 ¢ 3amfts afSites R[fgar F Seom 237

A. Few @ wifsrem B. 3T € QG

C. GG BTG @ i D. 312 BACACAG G351 € Al

58. Why do some reactions appear irreversible even though all
reactions are reversible?

A. The products are destroyed B. The rate of the backward
reaction is very small compared
with the forward reaction

C. The reactants cannot be D. The equation has no arrow

recovered at all

71 fafeaz Togt zEe fog [RiGae oy @ 27 @2

A. TRAM R T T B. YR R gera shorey
e 27 432 9 A

C. Rferser aaae fe@ e Iw D, T @ fo7 A

o
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1 mole of nitrogen and 1 mole of oxygen produce 2 moles of
nitric oxide and absorb 180 kJ. What is AH?

A. —180 k] B. +92 K

C. +180 K D. —92 k

> (I TRCGIEA 8 > (e S Feem (G T3 2 (e 725 THTT T F 3R
So kj ©I% (el T | AH F97?

A, -bo kJ B. +d kJ
C. +Svo kJ D. -5 kJ

What is the oxidation number of oxygen in a superoxide such
as KO2?

A. -1 B. -2

C. -% D. +2
KO2-9% WO F2H-SHZCC S FCECTT Gl e F9?
A. -5 B. -}

C.-% D. +R

What is the total oxidation number of the atoms in the sulfate

ion, SO42-?

A. -2 B.0

C.+2 D. -1
TG S (S0427) AAVPTARS (NG IR HY F©?
J Y B. o

C. + D. -d

What is the first step in determining the oxidation number of
an atom in a compound?
A. Add all the atomic masses B. Divide by the number of atoms
C. Balance the equation D. Suppose the unknown
oxidation number is x
A CRITT SR SIaet ey i 22w 419 F1?
A. TR RS o9 @rof T4 B. IR A2l ey oot 4
C. ATt ! T4 D. Gl SR FAIF x 4G S
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What is the oxidation number of manganese in KMnOa4 (K =
+1, 0 = -2)?

A. +1 B. +4

C. +7 D. -7
KMnO4-d SEfCeE SiFe A F07? (K = +3, 0 = )
A+ B. +8

C.+9q D. -4

Why must oxidation and reduction occur together?

A. The electron donated by the B. Heat is needed for both
reductant has to be accepted by

the oxidant

C. They both produce water D. They both need a catalyst
T ¢ e qFE q60o 27 (&2

A, RS @ 3ERET 99 IR o B. TSR G2 17 el

GIERF AR FACS

C. Tome HAf ooy T D. TORER 2Ok A

An addition reaction in which two or more elements combine
to form a new compound is specifically called:

A. Hydrolysis B. Isomerization

C. Synthesis D. Substitution

PR e e vy Gifes smid I& 2@ @l 99 I, S Reemeng
AT?

A o9 fesEe B. SIECINIERA9

C. werERe & D. efegiom

Why does a combustion reaction belong to the oxidation-
reduction type?

A. Heat is always released B. Water is always produced
C. Oxygen accepts an electron D. It needs a catalyst
donated by the other element or

compound

e [ aRe-feard @fdee @7

A. TR o fefe 27 B. TR #ff B 27

C. SfECed =7 G A @R o7l F4 D, TS O[S Al

BTG AR A

18



67.

68.

69.

70.

When both the acid and the base are strong, how much heat
is evolved in neutralization?

A.AH = +57.34 K B. AH = —92 kJ
C.AH = —57.34 k] D. AH = +180 kJ
@fiTe 8 FFF ToFs Sig T e A w7 o fefe 237
A. AH = +¢q.98 kJ B. AH = -5 kJ
C.AH = -¢a.98 kJ D. AH = +Sv0 kJ

In the neutralization of HCl and NaOH, which ions do not take
part in the reaction?

A. H* and OH- B. H* and Na*

C. OH- and CI- D. Na* and Cl-

HCl 8 NaOH-93 &= R @@ et [ie s @@ 917
A. H* € OH~ B. H* 8 Na*

C. OH™ 8 ClI- D. Na* 8 Cl-

The heat that evolves while producing 1 mole of water in a
neutralization reaction is called:

A. The bond energy B. The neutralization heat

C. The reaction rate D. The lattice energy

o R > (e {1 Tesi Face @ Afwiel oisl S 27, SitE S 62
A. 3% & B. 2N ol

C. Rfe= 2= D. e *If&

Barium chloride solution is added to sodium sulfate solution.
What precipitates?

A. Sodium chloride, NaCl B. Barium chloride, BaClz
C. Barium sulfate, BaSOa D. Sodium sulfate, Na2S0a4
SR TS Tt @R @FRIET G19 @19 FAE (FA0 A4S 27?
A. GEAN (FFIZT, Nacl B. @AY @FIA13S, BaCl2

C. @A FECEG, BaSO4 D. GNEAN FECEG, Na2S04
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Silver nitrate solution is mixed with sodium chloride solution.
Which compound precipitates?

A. Sodium nitrate, NaNOs B. Silver chloride, AgCl

C. Sodium chloride, NaCl D. Silver nitrate, AgNOs

e Fi2E0 @aeeld M EICAN (FHIET @79 (It & @b wasfFe 217
A. (TSN TZCE, NaNO3 B. FereR @FHIZE, AgCl

C. CTCAN (FHI2E, NaCl D. FeTer W2EE, AgNOs

The reaction AICIz + 3H20 - AI(OH)s + 3HCI can be classified
as:

A. Both a hydrolysis and a B. Only an isomerization reaction
precipitation reaction
C. Only a combustion reaction D. Only a neutralization reaction

AlCls + 3H20 - Al(OH)3 + 3HC] RfEaforr F faea @fdes s 772

A. 9% [eeEet @ Sqgrwed To fafeal B, wy wizemseead i
feei@
C. wy waw R D. &y e i

What does ammonium cyanate produce when heat is applied
to it?

A. Ammonia and water B. Urea

C. Nitrogen and hydrogen D. Ammonium chloride
ST ARG ©154 2T FACET It T=AF 272

A. SICIfET @ iy B. T

C. TG @ ZIZCGTSH D. SHCAIRS @2

Under what conditions do ethylene molecules combine into

polythene?

A. 1 atm pressure and 0 °C B. Room temperature with no
catalyst

C. 200 atm and an iron catalyst D. 1200 atm pressure, 200 °C and
an O2 catalyst

@I ZE R aetE 3% 2@ Al 49 de?

A.'S atm B9 8 o°C O?al B. TF OO, 2R BU3
C. 00 atm b7 8 AR LOKF D. 500 atm BI%l, 00°C S©I7¥N@ 8 02
AORF
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75. Why does rusting continue to ruin a whole iron object?
A. Rust attracts more iron B. Rust is a strong protective layer
C. Rust is fragile, so oxygen and D. Rust turns iron into steel
water vapour pass through it and
keep corroding the iron
WG #Ie @R A S eiee 98 6@ @@ @ ?
A. WfR5! @RS (R Wi Fe B. W6l 96 *I® T B
C. Wit ©%7, O G491 (vod fea afgeee D, Wbl GRS TS e T
S TE A [F EIRIE T FACS AE

76. Why is sand spread on slippery roofs and yards in the rainy

season?

A. Sand makes the surface rough B. The slippery substance is

only alkaline and acidic sand
neutralizes it

C. Sand absorbs all the water D. Sand is alkaline too

I fifozeT =wm @ ot A1 fRBIe =W @2

A. AT ey B BT I B. foiftzet »widfG w1, =i w§w e of
2ifirs

C. e R A weE =77 D. AES FRA

77. In the book's experiment, washing soda is put in four tubes
with cold water, hot water and lemon juice. What does it
show?

A. All the tubes react at the same B. Only cold water produces gas
rate

C. All the test tubes do not give D. No tube produces any gas

the same amount of product in a

certain time

TRER 2T B (GIBHOE eqiHe (e A St SAfF, oI A ¢ @}gF = e
Y1 GTS I @RI A2

A. 77 B8 e 2@ e B. &Y o1l AT P T 2/

C. [ e 517 G366 TwE sfawed . @ B 5T Sy =7 A

TeAW el AR q
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78. In a reversible reaction, what happens to the rate of the
forward reaction over time?
A. It is low at the beginning and B. It stays the same throughout
increases
C. It is high at the beginning and  D. It becomes zero at once
decreases gradually

Toyd fafeay e A Ty e o e
A, CFCS I AMF G G ATCS AF B, TP 43 AT
C. ¥o @M AT G GO PACS ACF D, AN AN %+ 7@ A7

79. At equilibrium, the reaction appears to have stopped. What is
actually happening?

A. Both forward and backward B. Both reactions have stopped
reactions continue at equal rates

C. Only the forward reaction D. Only the backward reaction
continues continues

SRER R (/T (7T 0 N 2 | AFOATH I ADB?

A, LY @ oIy Tox [KfwwE wwE B, Teon [z 9w 2w W
T B ACE

C. vy YA e s D. Y *PGIRYA [ e

80. According to Le Chatelier's principle, what happens if an
external change occurs at equilibrium?

A. The reaction stops for good B. The existing equilibrium
changes and a new equilibrium is
established

C. The reactants are destroyed D. Nothing changes at all

& ¥R S SEPica AVRER LA @I TS T6e F =2

A, R g <% =@ 3w B. M AR Aed 28 @98 T97
g afsfre =

c. fferretE @1 2@ Tm D. (! ~fea3 27
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Chemical Reactions — answers

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
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59.C 70.C
60. C 71.B
61. A 72. A
62.D 73.B
63.C 74.D
64. A 75.C
65. C 76.B
66. C 77.C
67.C 78.C
68. D 79. A
69. B 80. B

1. D The substances existing in nature undergo changes due to heat, pressure
and contact with other substances. There are two types: physical change and
chemical change.

aFfore M ML S, 5171 8 Sy AWiedd Jeiesl oiore Fiace ARaes 906 |
MR 12 (AR Sifaes 2a: (ot e ¢ qhRiEs o |

2. D The kind of change that forms new substances with a new set of
properties is called a chemical change. The process that brings the change is a
chemical reaction.

@ ~fReE T @[*8 T mid 3B 7w, OitE IS AfFFeq A1 (@ affm 93
AfRTeq TG St AR i Je 1

3. B When reactants produce products it is the forward reaction. When the
products react again and convert back to the reactants it is the backward
reaction.

fafaes (2 Tesim sjfEe i gy e a0t o" Sesm (@ @ik [
sfaere 26T KGN Moy At ooyt K F=1 =3

4. D The reactant that donates electrons is the reductant (it is oxidised), and
the one that accepts the electrons is the oxidant (it is reduced).

igel-feae e @ [RiGast 23wy ot $6@ o e *md 360 29 @32 @
RiGaalt 3w a2t T OF TFF swd e 271
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5. D The amount of products produced from reactants per unit time is called
the rate of reaction.
O3 MR [fGTS @ @ ffasied Seoim Sy 28 ot [feas 219 e

6. B Sometimes changes occur only in the physical condition of a substance,
leaving the chemical structure unchanged. This is called a physical change.
W (I AN TS TARF 5T (I 2AfS 1 906, vy ARYSF 9B
AfTeq 0B, SIF (ore Afaeq e |

7. B The gas we use for cooking basically consists of methane (CHa). Burning it
in oxygen produces carbon dioxide, water vapour and heat energy, which is a
chemical change.

S A TR @ G JILE I O YT S A (CHa) 1 S [Wee esfremes
I TR-GHIT, TAR A ¢ SIoifE Ty 77, W @ aemfEs Afsy |

8. C Ice, water and vapour are the same substance, Hz0, in different physical
states, so the change is a physical change.

7%, AT 8 TNy A @2 oM H20, $Y i S 9zl for 1 smnda e
AT TR (A ATES 7 G0 ey AMGE G ATS IB0e O ($re Ay
qCeT

9. C Inirreversible reactions, only the reactants convert to products. Even if a
product is removed from the medium, the products cannot be converted back
to reactants.

a3 R[fGar [Rieas smidete ey Sesiim «fqes 271 T @il e (2 A
ftere Tesimats o= e wfads 27 =1

10. D Irreversible reactions are written with a right-faced arrow (-) in the
midst of the reactants and products.

a3 e wiiea (e ¢ St i b Tyl fox i (o) I v
Bl

11. D CaCOs + 2HCI - CaClz + CO2 + H20. New substances with a new set of
properties are formed, which makes it a chemical change.

CaCOs3 + 2HCl = CaClz + CO2 + H20 | ATS g+ (N(Q*B T *midf Tesig 27, ©iz «fs
a5 FRfTE A
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12. B According to the direction of reaction, chemical reactions are of two
kinds: irreversible reactions and reversible reactions.

fifae afoy o e [Riea 92 @@ gyt i ¢ Toydt &

13. B CaCOs(s) —» CaO(s) + CO2(g). Even if the carbon dioxide is removed from
the container, the lime will not convert back to calcium carbonate, so it is
irreversible.

CaC03(s) = CaO(s) + CO2(g) | *I@ (AT T TI2-SH2C AR 18 a1 ARIF FeAfRIS
FREAG e 27 7, o2 «fs @3 R

14. C Reversible reactions are written with double headed half arrow marks
(=) in the midst of the reactants and products.

oy e TReac e ¢ Sesiimma W g e foq oz () 2w Fa 23

15. C In the Haber process, ground Fe acts as the catalyst while nitrogen and
hydrogen produce ammonia at 200 to 250 atm and 450 to 550 °C.

(TR AIfTCS Tl Fe 20T RETR IS FF, A 00-3¢0 atm B9 8 8¢o-¢¢o°C
SR TGS 8 ARCYITEH (/ITF ST ST 2T |

16. C A chemical reaction that produces heat is called an exothermic reaction.
A reaction that absorbs heat while forming its products is endothermic.

@ e G o ooy 27, oIt ssiieem [fer 9 @ @ R Seam
B o ©i ifs 2, oi el fafa <

17. B If heat is evolved during a reaction its value is negative, as in AH = —92
kJ for the Haber process.
e oo Beofy 20a @ TF YelTeF 2F, @9 @[ delifeits AH = -5 kJ |

18. D The term redox is formed by combining the initial part of reduction,
'red', and the initial part of oxidation, 'ox'. So redox combines both reduction
and oxidation.

reduction *It#d &Y WA 'red' @2 oxidation *ITHE AT G 'ox' N redox *wfG
af5s Tz | wefik @ W RKeRd ¢ TRt ToRg
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19. B In one part the donation of the electron takes place, which is called the
oxidation half reaction. In the other half the reactant accepts the electron,
which is the reduction half reaction.

a3 T Al 3ERg ool I, AT wRe SR e | w S weR i
CT2 3G 279 FF, AR e wdiw e

20. D According to the balanced equation, the heat change during a reaction
is called reaction heat. It is denoted by AH.

TAOIFS TNFA SRR G316 R [ 7afbe zre o @ ~fed &1 o
e o1 31 @t AH M e 41 =70

21. C The positive charge of the atom increases as it donates an electron, so
this is an oxidation reaction.

GG ATNYG BETRGT O TR A G DI TR A, ©F @ft 956 @
fafewa

22. B Oxidation is the reaction in which an atom donates electrons, so its
positive charge increases or its negative charge decreases.

@ Rfeam @ A7 SR v €06, WL 6% AR LA Hieer AW I A
A YAYF BISF A T A, o123 [ wwet e qee

23. C Atoms in molecules made of the same kind of atoms, such as Hz, Oz, N2
and Clz, and neutral atoms such as Na, Mg and Fe, are regarded to have an
oxidation number of zero.

Na, Mg, Fe-9% NCS! {07 77T €32 Hz, 02, N2, Cl2-4¥ TSl U2 GACIR AN
AIHE M5 G ARG TR A * (0) 4= =W |

24. C The charges must add up to zero. Sulfate is —2, so iron must be +2. The
oxidation number of Fe in the metal itself is 0.

oA 379 AT S FAI T ) 2 F0 | TS - QST ST el
A + | A O] Fe-« ARKCTH GG 72 o |

25. A Na donates an electron, so it is the reductant. Cl accepts that electron,
so it is the oxidant.

Na G Ot 356d, o2 @ft ez smid | ¢l G2 3EwgT a2d I, o ot wes
o |
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26. A In most compounds the oxidation number of hydrogen is +1, but in a
metal hydride such as LiH or LiAlHa it is —1.

@ Slet @eel ABCGTSTCF TR 7 +d, 8 LiH A LiAlHa-9F TCSl 4o 22giace aft
-1

27. A In most oxides the oxidation number of oxygen is —2, but in a peroxide
itis =1 and in a superoxide it is —%.

@ Ol SHIZCE WFCECT TR T R, 58 Aoz «fb -y @3 FoE-aqZe
_]/2|

28. D The oxidation number of metals is positive and the oxidation number of
non-metals is negative, as in NaCl where Na is +1 and Cl is —1.

g G99 A GeF AR TG iFel T Aere[F 23, (INF NaCl-4 Na = +> @2 Cl =
-1

29. B The total oxidation number of the atoms of a neutral compound is zero,
while for a charged ion it equals the charge of that ion.

fAseor® QT AARWIPTERE (NG e 2B 7 =, A SIS AT CFq ©f 63
RICAST HICAT T 2 |

30. A In a compound the oxidation number of alkali metals is +1, as in KCl and
K2COs.
G T 4 SA FeAT +d =W, @NF KCl 8 K2C03-9 |

31. B A reaction in which two or more chemical substances combine with each
other to produce a single product is called an addition reaction.

@ TFd-Rerre [RiEm 72 3 srelfds e “mid s=iEe M I 2@ 9o

T TeAY IR ©ICE ARG (i et |

32. D The process in which a compound breaks into one or more elements or
molecules is called a decomposition reaction.

@ ffawam a3 @l (sre aFifss G 1 Giiel Beofy o1 wits [ae [ 9o 231

33. B 2H20(l) = 2H2(g) + 0O2(g) on electrolysis. Hydrogen is produced at the
cathode and oxygen at the anode.

SRR 2H20(1) — 2Hz(g) + 02(g) | FIMRATT ATYITSH € TICACE SHGH SAT 2T |
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34. C The process in which an element or radical displaces another element or
radical from a compound and takes its place is called a substitution reaction.
I Sy A Gel I QINETF FoF (I I AG (e I Eees eifeg=a

I TG QA Ty FA oIt afegiee e ae

35. D Zn(s) + H2504 —» ZnS04(aq) + Hz2(g). Zinc displaces hydrogen from the
acid, so it is a substitution reaction.

Zn(s) + H2504 = ZnSOa(aq) + Ha(g) | ez @fie (ats 2iZrgitecs afegi=+ 3, ©ig
«ft effegv i

36. B The process in which any compound or element is burnt in the presence
of atmospheric oxygen and converted to oxides of its elements is called a
combustion reaction, and heat is usually evolved.

(@I G T Gl AreITe AfEEe Soifsfere e o SoAme GeTa IHiee
sfqere A9 e waa [ 3@ | veq [ AEes o Seor 231

37. D There are some reactions where electron exchange does not occur.
These are called non-redox reactions, and no oxidation number increases or
decreases in them.

g Rfa TEFEER SMF-2Wi <06 911 QuTEtS 9-SRd q T9-@es [Riww 01 9t
e s are i gei-gim €06

38. B An acid and a base react with each other and neutralize into salt and
water, which is known as a neutralization reaction, also called an acid-base
reaction.

e 8 TS TR A [iE F@ 517 @ #Afre e 2ear [ e
e a1, g @bre-wes fere T= =23

39. A Heat always evolves from neutralization reactions, which means
neutralization reactions are exothermic.
i R sTeT ol Bty 2w, widie epiwe R sieiesmt e
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40. C HCI solution is added drop by drop to NaOH solution while stirring. The
moment the blue litmus paper turns red, you understand that the HCl has
neutralized the NaOH solution.

NaOH @<l (lG1 (FlB! ¢ HCl @39 (ol T TS A 1 (A JZCS A BB (AR e
A I, ©I98 @RI AR HCl @296 NaOH-(F &=iffe ez |

41. D When a new compound is produced that is insoluble or sparsely soluble
in the solvent, it settles at the bottom as a solid. This new solid compound is
called the precipitate.

TR (I @M 63 TS TEIAT A YK I TIAY A ©f F0 omiedl e AAeaa
TR TN T | @ G FLTHFA A |

42. B One or more molecules of water combine with ionic compounds during
the formation of a crystal lattice. This is a hydration reaction, and the water is
called lattice water or hydrated water.

A GITE! (@R IS T O A A 2N @9 A & 21 @ GRS
s wAfcares [ e @32 92 A e @« I

43. C CuSO04 + 5H20 - CuS0a4-5H20, which is pentahydrated copper sulfate.
CuSO4 + 5H20 = CuSO45H20, TR (FBIRIZEs TR FECES |

44. D The chemical reactions in which water as a reactant reacts with other
compounds and produces new compounds is called hydrolysis, for example
SiCla + H20 - Si(OH)4 + 4HCI.

I TR e i e A1 w5 @i @R e [ se Seom
T T OICE Y e i qee, @99 Sicla + H20 = Si(OH)a + 4HCL

45. C In polymerization the large molecule is called a polymer and each of the
smaller molecules that combine together is called a monomer.
sfferaeeaet fafaam Beom g2 G AR T @9 @R (=6 99 IE @ © A0 I
Sie Al = e |

46. D Two compounds with similar molecular formula but with different
properties are called isomers of each other.

a2 T Aoz g fog (a2 1o @ *7ae QREIN e |
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47. B The number of moles of water in rust is not fixed, which is why the
formula of rust is Fe203-nH20, where n can be 1, 2, 3, 4 and so on.

wfaor ANfea (e et e 77, aeey SRR FCFS Fe203nH20, @A n-aF T4 S, 3,
©, 8 Toifn *efAel 7S #ITd |

48. D The process which lays a coating of a metal on other metals through
electrolysis is called electroplating. This way we can save metals from
corrosion.

SRR A 9F MG T2F O 4Igd A MR afeais S be e
GOtd IQCF Y (ACF T 41 IR

49. C The process which lays a coating of zinc on other metals is called
galvanizing, and the process of tin plating lays a tin coating.

@ AT O 4Igd 2R foeied elteisl el 27 ol eroiefer I, 9k Bra et
meAR afees B caifbe T

50. D In respiration the glucose molecule is oxidized by Oz, and in this process
CO2, H20 and energy are produced: CeH1206 + 602 - 6CO2 + 6H20 + energy.
P LIS A 02 T TS 27 @R @ @@ CO2, H20 ¢ *If& TLoE 2F: CeH1206 +
602 = 6CO2 + 6H20 + *If& |

51. B Antacid is a mixture of Mg(OH)z and Al(OH)s. These two bases neutralize
the excess HCI in the stomach and the patient feels relieved.

BTG 20 Mg(OH)2 8 Al(OH)3-«F el | v 46 Fies “IFgae wfefae HCl eifirs
E I @M 7 A

52. C Sewing needles are kept in coconut oil to prevent them from getting
rust due to the reaction between oxygen and water vapour.

SFCE 8 TR AR W [F w01 @ WG A {0, ETe CeREd 2 ke
COCT I 27

53. B Some reactions take less than 1 second while some take a lot of time,
which shows how widely the rate of reaction varies.

@ R s CUItEae I AN (7, ARE @D AEF @ AN @1 @ @R_/i I
e 2= RiTarew ae< foy =0
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54. D At a stage both rates become equal. This state is known as the
equilibrium of the reversible reaction.
a5 ity Ton ffea 29 e 2@ a1 @3 9 Soy [fgae AeE @ 5@

55. A Over time the concentration of the reactants decreases and that of the
products increases. Eventually the concentrations of both become stable and

remain unchanged over time.

TR A RFAEE Tal I G TATWE 0@l AT | G SR q90al Za
TR I IR AN AL O ARG 7 A1

56. D Isolated ions or atoms are formed out of the dissociation of the bonds of
the previous substance. These later form new bonds among themselves, so a
chemical change means dissociation of old bonding and formation of new
bonding.

&R s 39 cove Rfven wrm A == o2 =7, 1 o R T T a9 10
FE T 99 Cofd T 1| Gefie TIPS AfFqe W 2[R IH09 R[S 8 TG IR
T |

57. D C2HsOH + CHsCOOH = CH3COOC:zHs + H20. The ester and water can
also react to give back ethanol and ethanoic acid, so it is reversible.

C2Hs0H + CH3COOH = CH3COOC2Hs + H20 | SIRIE @354 8 #iify fifemat e 32w @
e WfTe Teog w9, o2 «ft TogAt e

58. B Indeed all reactions are reversible, but in some the rate of the backward
reaction is so small compared with the forward reaction that the reaction
appears to be irreversible.

AFositT 1 ez oy, g fog i gy [Rieas geam oy [faaw
T[ qs 9 @ e «Fyd 7 3@ =70

59. C In endothermic reactions the value of absorbed heat is positive, so N2(g)
+ 02(g) = 2NO(g); AH = +180 kJ.
kJ1
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60. C The oxidation number of oxygen in a superoxide such as NaO:z or KOz is
—%, that is —0.5.
NaOz Al KO2-47 ! JARF-SHZCC SAHETCTE Tt 72 -1, TR -0.¢ |

61. A The total oxidation number of the atoms of a charged ion is equal to its
charge, so for SO42- it is —2 and for NHa* it is +1.

YIS TR AT B GE FeL €2 WA AL A, SI2 S042~-4F
CFCQ - IR NHa™-aq F0@ +5 |

62. D Step 1 is to suppose that the oxidation number of the atom to be
determined is x. Then the oxidation numbers are multiplied by the numbers of
atoms and totalled.

AL qIof AT (@ AT T Fe ey IO 2@ O x 4@ @S 1 GIAF Taet
MAISTASE e e “Fw9F e Mo @d I @ (79 900 23|

63. C The total for a neutral compound is zero: (+1) X 1 + x X 1 + (-2) x 4 =
0,so0x = +7.

R Q@el 3R 2RI QIRe ALY @I ¥ 1 47 Mn-G9 SIRe A x | SR (+5)
)+xx)+(—§)x8:o,ﬁlﬁgx=+q|

64. A If the oxidant Cl did not accept the electron, the reductant Na would not
have been able to donate it. So oxidation and reduction occur together; they
are simultaneous processes.

TS Cl T IEFET @2 T IS, O [EFE Na SEFET 19 FAC AT 1 1 ORIl
@ fJergel @R 96, Gl gare alfe

65. C The addition reaction where two or more elements combine together to
form a new compound is called synthesis, as with the formation of ammonia
gas.

@R AAeE [ vy G s 7% 2@ Gl 10 09, S e f[fEns e
e et Rl apidies e ¢ AewsEe R
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66. C In all combustion reactions, oxygen accepts an electron donated by the
other element or compound, so this kind of reaction belongs to the oxidation-
reduction type.

e we ffar e wom Gl A1 @7 9 Ol 41 ZETRa &2 I 1 Ol g
R i ea-fee @figs |

67. C When both acid and base are strong, the evolved heat amounts to AH =
—57.34 kJ. This is the neutralization heat for producing 1 mole of water.

afTT ¢ s Tong Ol 20 [Wofe oo A AH = -¢2.98 kj 1 S (e 7 Tesig
e 93 Al ©ief fefe =271

68. D In the solution the two ions Na+ and Cl- do not participate in the
reaction. They are called spectator ions. The actual reaction is H* + OH- —
H20.

B Na* ¢ Cl- o ufb i ez w03 711 G 7= SiEe 90T | oo
feifs =M H* + OH- - H20|

69. B The amount of heat that evolves to produce 1 mole of water is called
the neutralization heat, and calculation tells us that it is 57.34 kJ.

S (I #A1f Ty FHCe @ #ARI ©i7f TeAy 7 O &N i 0 1 AR SR @
Al @9.08 kJ |

70. C Na:S04(aq) + BaClz(aq) » BaS0a(s) + 2NaCl(aq). Barium sulfate is
precipitated.
Na250a(aq) + BaClz2(aq) = BaSOa(s) + 2NaCl(aq) | @RIt RN AETCEFs 4eHe 2 |

71. B NaCl(aqg) + AgNOs(aq) —» AgCl(s) + NaNOs(aq). NaNO:s is highly soluble
so it stays dissolved, but the solubility of AgCl is sparse, so it settles as a
precipitate.

NaCl(ag) + AgNOs(aq) = AgCl(s) + NaNOs(aq) | NaNOs “Iifte Sre/@ @3a 0 waeeis
A, fFG AgCl-F TGSl 4T T I ©f FLTH! RPIE oo &l 27 1

72. A Water acts as a reactant, so it is a hydrolysis reaction, and since AI(OH)s
is insoluble in water it also counts as a precipitation reaction.

Qe #Aif feas e w9 (7, o2 «ft @y fQeEd & o@m Al(oH)s if e
@A 9 @ft SgsTEeid [fwms |
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73. B NH4sCNO and urea (Hz2N-CO-NHz) have the same molecular formula
H4N2CO and are isomers. On heating, ammonium cyanate produces urea,
which is an isomerization reaction.

NH4CNO '€ 3! (H2N-CO-NH2) SORE 6@ CF® HaN2CO, Gl FI&d
SIBEANIR | Sl AT ST FACAD 2SR Afere 27, A A [

74. D Under the effect of 1200 atm pressure, 200 °C temperature and an O:
catalyst, numerous smaller molecules of ethylene combine into a large
polymer molecule of polythene.

5200 atm BI%, 200°C SIFN@ IR 02 YO &SI T Fa affer a9 I& 2@
sfafera @fs o= Afeme @ o457 F )

75. C Since rust is fragile in nature, oxygen and water vapour from the air
pass through it and continue to corrode the iron. Thus the whole object made
of iron is ruined.

D! SR 2fPlon REA IS WFCEH 8 Tl I G (SO M 2T I GRS
Y FAC ATH | GOII (N2 tofd [t fafemibe 78 2 a3

76. B The slippery substance is alkaline, so it requires an acidic substance to
be neutralized. Sand (SiOz2) is acidic, and this sand neutralizes the alkali there.
foifte =midfs W, Ot e=ifire Fare FHY M 2T | A (Si02) T, T2 93
o] EIAMPIE 9 eIfirs 1

77. C The experiment tells you that all the test tubes do not give the same
amount of product at a certain time, that is, the rate of reaction differs.

@3 AT (AF @R/ AT @ [ AN 7 (GIGHTE AN SAfawier TesAw oneq T I,
e fifEae 27 for =0

78. C At the beginning of the reaction the forward reaction has a higher rate,
which decreases gradually with time, while the backward rate starts slow and
increases.

e wwre T4 [ 27 @M At 932 AR AR ©F T FACS AT,
T Moy R[iGT 29 e TN AT IR T AT AT |
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79. A Both forward and backward reactions continue in equilibrium. The
amount turning into products equals the amount produced back, so it appears
the reaction has stopped but in reality it has not.

SHRER TR 8 PHIRYA Tow [KfeE verce A | @ Al [ Sesiim wfaes
=y, sifae e Poryd e Sesy 231 o2 o 27 e e o, 8
GG of AT |

80. B If a chemical reaction is at equilibrium and an external change occurs,
such as a change in pressure, temperature or density, then the existing
equilibrium changes and a new equilibrium is established.

@I e R SAuRER A 9wy 1 AREE @ oo 906, @€ i,
SIAE A NG ARRS, O e ARER ST 77 @2 Tg AE efee
X
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