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CHEMISTRY (37

SYLLABUS : SURFACE CHEMISTRY

Max. Marks : 120 Time : 60 min.

GENERAL INSTRUCTIONS

 The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/
bubble in the Response Grid provided on each page.

* You have to evaluate your Response Grids youiself with the help of solution booklet.

e Each correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

¢ The sheet follows a particular syllabus. Do not atéempt the sheet before you have complebed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

e After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.21) : There arc 21 multiple choice Q.3 When the temperature is lowered and pressure is raised,
questions. Each question has 4 choices (a), (b), (c) and (d), the adsorption of a gas on a solid

out of which ONLY ONE choice is correct. (a) Decreases
{b) Incrcascs

(c) Rcmains unaflccted

{d) Decreases first then increases

In physical adsorption, the gas molcculcs are held on solid
surface by

(a) Chcmical forces (b) Elcctrostatic forces

{c) Gravitational forces (d) Van der Waal's forces
Which of the following statcment is not applicablc to

Q.1 Which among the following statcment is falsc ?
(a) The adsorption may be monolayered or multilayered
(b) Particle sivc of adsorbent will not aff'cct the amount Q.4
of adsorption
(c) Increase of pressure increases amount of adsorption
(d) Incrcase oftempcrature may decreasc the amount of
adsorption Q.5
Q.2 Wood charcoal is uscd to decolourise sugar becausc it chemisorption ?
(a) Adsorbs colourcd matcrial @) Itis slow
(b) Absorbs decolorised material (b) It is irreversible
(c) Reduces coloured material (¢) Ttis highly specific

(d) Nonc of these (d) Itis indcpcndent of temperature
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Q.6 Which of the following kinds of catalysis can be cxplaincd
by the adsorption theory?

(a) Homogencous catalysis

(b) Acid base catalysis

(¢) Hclerogencous catalysis

(d) Enzyme catalysis

50 m! of 1 M oxalic acid is shaken with 0.5 gin of wood
charcoal. The final concentration of the solution aftcr
adsorption is 0.5 M. Amount of oxalic acid absorbed per gim
of charcoal is

(@) 3.45gm (b) 3.15gm

(c) 6.30 gmn {d) None

Activated charcoal is uscd 1o remove colouring matier from
purc substances. It works by

(a) Oxidation {b) Reduction

(c) Blcaching (d) Adsorption

: Pt
In the reaction 2580, +0, oo 2805, As)0; acts asa
203
(a) Autocatalyst {b) Poison
(c) Promotor {d) Positive catalyst
Q.101In the following reaction the catalyst uscd is

Q.7

Qs

Q.9

/ CH,- CH, HC = HC

H,C H,C = HC CH + 3H,
\CHB— CH/ \\\CH—CH/

(a) A1203 {b) CrZO3

(c) Cr203andA1203 (d) Zndust

Q.11 Which of the following statements about a catalyst is true?
(a) Itlowecrs the encrgy of activation
(b) Thc catalyst alicred during the rcaction isrcgencrated
(c) It does not alter the equilibrium
(d) All of these

Q.12 Which of the following proccsses docs not involve a
catalyst?
(a) Haber's process (b) Thermilc process
(c) Ostwald proccss {d) Coniact proccss

Q.13 For coagulating As,S; colloidal sol, which of the [ollowing
will have the lowest coagulation value

(a) NaCl (b) KCli (c) BaCl, (d) AICI;

DPP/C (37)

Q.14 Which of the following molcculcs is mast suitablc 10
disperse benzene in water ?

9]
= \/\/\/\/\/l\
O Na
0
) Na O
! O Na
(©)
CH,

Q.15 Which of the following colloids are formed when
hydrogen sulphide gas is passcd through a cold solution of
arscnious oxidc?

(@) As,S;  (b) As,0; (c) As,S

Q.16 Surface tension of lyophilic sols is
(a) Lower than that of HyO (b) Morc than that ofH,O0
(c) Equal 10 that ofH,0O (d) Nonc of thesc

Q.17 Bredig arc method can not be used to prepare colloidal
solution of which of the following
(a) Pt (b) Fc (c) Ag (d) Au

Q.18 The gold number of A, B C and D arc 0.04, 0.002, 10 and
25 respectively. Protective power of A, B, C and D are in
order
(a) A>B>C>D (b) B>A>C>D
(c) D>C>B>A (d) C>A>B>D

Q.19 The volume of a colloidal particle, V. as compared to the
volume of a solutc particlc in a truc solution Vg, could be

(d) As;H,

Ve .
v Yy 1€ ¥
(a) Ve (b) Vg

V, = Vi
@ —-=107 d) ~L=10°
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Q.20An emulsifier is a substane which
(a) Srtabilises the emulsion
(b) Homogenises the emulsion
(¢) Coagulates the emulsion
(d) Accclerates the dispersion of liquid in liquid
Q.21 Qils and fats are obtaincd by saponilication of potassium
stearate. lts formula is CH; — (CH,),4 — COO K",
Lyophobic end of atom is (CH;)— and lyophilic end is —
COO-K*. Potassium stcaratc is cxamplc of
(a) Lyophobic colloids
(b) Lyophilic colloids
(c) Poly molecular colloids
(d) Combined colloids or Miscells

DIRECTIONS (Q.22-Q.24) : In the following questions,
morc than one of the answers  given are correct. Select
the correct answers and mark it according to the following
codes:

Codes :

(a) 1, 2and3 are correcl (b) 1 and 2 are correclt
(¢) 2 and 4 are correct (d) 1 and 3 are correct
Q.22 Which of the followang are corrcct staicments

(1) Spontancous adsorption of gascs on solid surface is
an exothermic process as entropy decreases during
adsorption

(2) Fonnation of micclles takes place when temperaturce
is below Kraft Temperature (T, ) and concentration is
above critical micelle concentration (CMQ)

(3) A colloid of F&{OH); is prepared by adding a litile
cxcess {required 1o completcly precipitate Fe’* ions
as Fc(OH),) of NaOH in F¢Cl, solution, then particles
of this sol will move towards cathode during
electrophoresis.

(4) According 1o Hardy-Schulze rule the coagulation
(llocculating) valuc of Fe** ion will bc more than Ba®*
orNa*.

Q.23 Which of the following slatements are correct?

(1) The extent of adsorption depends on the nature of the
adsorbent and adsorbate

(2) The cxient of adsorption depends on the pressurc of
thc gas

| ]
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(3) The cxient of adsorption depends on the temperature
(4) The extent of adsorption has no upper limit
Q.24 Which of the following statements are not true for a
calalyst?
(1) Itincrecascs the cnergy of the rcactants
(2) It decreascs the energy of the products
(3) It decreases the energy of the reactants
(4) 1t change the enthalpy of the reaclants

DIRECTIONS (@:25-Q.27) : Read the passage given below and answer the
guestions that follows :

Surfactants are the substances that lower down the surface tension
of watcr, Soaps, detergents, cic fall into this class of compounds.
Such substanccs arc water solublc and tend 1o concentraie at the
surface of water. The surfactant molecules have both
hydraphabic parts (hydrocarbon ¢nds) and hydrophilic parts
(polar cnds), and in conscquence assaciatc in - quilc a large
numbcr (o form aggregaics (micclles) in aqucous solution. In
micelles (usually spherical in shape) the polar end groups are
directed towards water and nonpolar hydrocarbon ends towards
the centre. Normally watcr insoluble impuritics, such as greasc,
oils, ctc. having hydrophobic charactcer (ind compatible
environment in the interior part of the miccllcs and get dissolved.
Q.25 Water available in a village contains a lot of dissolved CaCl,.
Which of the following subslances is not suitable for
washing purposcs?

(ﬂ) R@ SO;N&I (b) C17H35C0(_)Na*

(¢) C7H3sN*(CH3);Br™  (d) CH3(CH,)@SO3;Na*
Q.26 Which of the following is non-ionic surfactant ?
(a) C,sH;COONa

(b) czns@ S®;Na

(¢) CH,(CH,),N(CH,)Br
CH,OH

(d) C,sH3,COOCH, — |C —CH,OH
CH,OH

20.0000
250000

21. O@®OO
26@®OO

REsronsk

GRID

4. @®OY

2.0®00 2.0

Space for Kough Work

@ www.studentbro.in



EBD_7157

L
148 k

Q.27 Which oflthe following is 70/ correct statcment?
(a) Micellization is a spontaneous process

DPP/ C (37)

(c) Siatcment -1 is False, Statement-2 is Truc.

(d) Statement -1 is True, Statement-2 is False.

(b) At critical micelle concentration conductivity,

colligative propertics, cic abruptly change.
(c) Miccllization is an irrcversible process
(d) Below critical miccellization concentration a

surfactant has no detergent action.

@.28Statement-1: ZSM — 5 is used as a catalyst in

petrochemical industrics

Statement-2: Zeolites are three dimensional netwoek

silicates in which some silicon atoms are replaced by

DIRECTIONS (Q. 28-Q.30) : Each of these questions

contains two statements: Statement-1 (Assertion) and
Statement-2 (Rceason). Each of these questions has four

alternative choices, only onc of which is the correct answer.
You have to select the correct choice.

aluminivm atoms.

Q.29 Statement-1: For the caogulation of sols carrying positive

charge, P@3 ionsarcmorc cflicient than $O3~ or CI~ ions.

Statement-2: This follows Hardy — Schulze rule.

(a) Statement-1 is True, Statcment-2 is Truc; Staicment-2 is a

correct explanation for Statement-1.

(b) Sitatcment-1 is True, Staicment-2 is Truc; Statcment-2 is
NOT a correct explanation for Statcment-1.

Q.30 Statement-1: Physical absorption of molecules takes
placc on surfacc only.

Statement-2: 1n this process, the bonds of the absorbed
molecules are not broken.
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Amount of adsorplion dcpends on specilic surface
arca.
Wood charcoal is used for decolourising of sugar
because it absorbs coloured material.
Increasc in pressure causcs incrcased adsorplion.
Vander waal's force is a weak force.
Chemisorpltion first increases and then decreases with
(cmperaturc.
Helcrogencous catalysis can be cxplained by the
adsorption theory.
1261 x50

=eoe 038

Thus 1 Moxalicacid has 63 g. Afteradsorption 0.5 M

1 =3.65g.
2 & g

oxahcacid solution has

. 0.5 gofwood charcoal absorbs=3.65 g oxalic acid
3.65x1

So.1 g of wood charcoal absorbs = g=063¢.

It has been observed that the surface of a solid {or
liquid) has thc tendency to attract and retain the
molecules of other immiscible phase with which it is
brought into contact. These molecules remian only at
th¢ surfacc and do not go deeper into the bulk. This
tendency of accumulation of molecular species at the
surface than in the bulk of a solid (or liquid) it termed
adsorplion.

250, +0,

T N -

As$703 (poison)

Cr,0; and Al,O; arc uscd as a catalyst.

Catalyst incrcascs ratc of rcaction, without altcring
equilibriton.

Thermile process does nol involve a catalysl.

The amount of clectrol yic required 1o coagulate a lixed
amount of a solution depends upon the valency of the
flocculation ion. The flocculating powecr of the various
ions follows the following order, larger the valency
lesser will be coagulating value, AT > Mg2+> Nat,
henee lowest coagulation valucis of AICI 5.

Benzene is non polar in nature. As we know that non-
polar dispcrscs morc 10 non-polar substances.
Therefore, meta-metyl nonylbenzene being nonpolar
from bothsides will disperse more to benzene. All other
substances (a, b and d) have cither one side polar or
both sidcs polar.

H,

non-polar end  (mietamethylnonylbenzenc) non-polar end

= HpCy - CH, -- CH3

It is due to adsorption of S2 ions on the surface of the
colloidal particlespresentin a colloidal sol.

Surfacc tension of lyophilic sol is lower than that of
the dispersion medium (i.e. H,O inthis case)

Bredig's arc mcthad is suitablc for the preparation of
colloidal solution of metal like gold, silver, platinum
elc. An arc is struck between the metal electrode under

18.
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the surfacc of watcr containing somc stabilizing agent
such as a tracc of KOH. However, Fe does not rcact
with alkalies that is why it is not obtained by bredig's
arc mcthod.

Prolective power « Hence, (hc corret

Goldnumber

order of prolective powerisB>A>C >D.
¥ J0F>
Vs 1077
For the stablisation of an cmulsion a third componcnt
called emulsifying agentis usually added. The cmulsificr
forms an interfacial film between suspended particles
and the medium.

The substance, whose molcculces assaciate with given
salvent 1o farm colloidal particlc known as assaciation
colloidal. The molecule of soap & delergent are
generally smaller than colloidal particle, these
moleculcs associatc in concentration solution (o form
colloidal size particle. These association of soap and
delergent known as miscelle.

{(1)a G=4a H-T» S<0

As 2 S<0 so » Hhaslobenegative for spontaneous
adsorption.

(2) Micelles formation will take place above T, and
above CMC

(3) This solution will be negatively charged.

(4) Fc?* ions will have greater coagulation power so
smaller coagulation value.

Tempcrature, pressurc and naturc of adsorbent and
absorbale affect adsorption.

Catalyst change the enthalpy of the rcactants. Thus
statement (1), (2) and (3) are the incorrect stalements.

C,711;5C@@®Na(soap) forms insoluble soap,

10°

« C17H35C0O0, ,Ca in waler conlaining Ca” 1ons. Lol
of soap is precipitated out and micelles formation is
very much decreased.

Conipound shown in option (d) is the only compound
among the given choices which is non-ionic surfactant.
Micellization of surfactant molecules or ions is
reversible process; on dilution micellization gets
reversed (below emce)

Both statement-1 and stalement-2 are true but statement-2
is not the correct cxplanation of statcment-1.

ZSM - 5 converls alcohols directly into gasoline
{pctrol) by dchydrating them so that a mixture of
hydrocarbons is formed.

Both statement -1 and statcment -2 arc true and
statenient -2 is the correct explanation of statement -1.
According loHardy —Schulze rule : Coagulating power
of an clectrolyte is dircctly proportional to the [ourth
power of the valency of the ions causing coagulation.
The stalcment -1 that physical absorption of molcculcs
takes place on surfacc only is false. Actually absorption
ltakesplacc on the wholc body. In Physical absorption
the bonds of absorption molecules are not broken.
Hence, statement -1 is false and statement -2 is true.
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