
Surface Chemistry 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVSC - 1 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

 
 

 Marked questions are recommended for Revision.  

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA  

 

PART - I : SUBJECTIVE QUESTIONS  

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½  
 

Section (A) : Adsorption  

[k.M (A) : vf/k'kks"k.k  

A-1. Why adsorption is always exothermic ?  

 vf/k'kks"k.k ges'kk Å"ek{ksih D;ksa gksrk gS \  

Ans. Adsorption is accompanied by decrease of randomness, i.e. this factor opposes the process, i.e. S is 

–ve. For the process to be spontaneous, G must be –ve. Hence, according to eqn, G = H – TS, 

G can be –ve only if H is –ve. 

 vf/k'kks"k.k esa ;kn`fPNdrk de gksrh gS vFkkZr~ ;g dkjd izØe dk fojks/k djrk gS ¼S _.kkRed gksrk gS½A izØe ds 

Lor% gksus ds fy, G _.kkRed gksuk pkfg,] lehdj.k ds vuqlkj G = H – TS, G _.kkRed rHkh gksxk tc 

H _.kkRed gksxkA 
 

A-2. What is the difference between physical adsorption and chemisorption ? 

 HkkSfrd o jklk;fud vf/k'kks"k.k esa vUrj crkb;s \ 

Ans. Difference between physical adsorption and chemical adsorption : 

Physical Adsorption Chemical Adsorption 

The forces between the adsorbate molecules and the 
adsorbent are weak van der Waal’s forces. 

The forces between the adsorbate molecules and the 
adsorbent are strong chemical forces. 

Low heat of adsorption of the order of 20-40 kJ mol–1 High heat of adsorption of the order 80-240 kJ mol–1 

Usually occurs at low temperature and decreases with 
increasing temperature. 

It occurs at high temperature decreases with 
increasing temperature. 

It is reversible. It is irreversible. 

The extent of adsorption depends upon the ease of 
liquefication of the gas. 

There is no correlation between extent of adsorption 
and the ease of liquefication of gas. 

It is less specific in nature, all gases are adsorbed on 
the surface of a solid to some extent adsorbent and 
adsorbate molecules. 

It is highly specific in nature and occurs only when 
there is bond formation between extents. 

It forms multimolecular layers. It forms mono-molecular layer. 

gy- HkkSfrd vf/k'kks"k.k rFkk jklk;fud vf/k'kks"k.k ds e/; vUrj 

HkkSfrd vf/k'kks"k.k  jklk;fud vf/k'kks"k.k 

vf/k'kks"; v.kqvksa ,oa vf/k'kks"kd ds e/; cy nqcZy okWUMjoky 

vkd"kZ.k cy gSA 

vf/k'kks"; v.kqvksa rFkk vf/k'kks"kd ds e/; cy izcy jklk;fud 

cy ¼cU/k½ gSaA  

vf/k'kks"k.k dh Å"ek 20-40 kJ mol–1 ¼U;wu½ dksfV dh gksrh 

gSA 

vf/k'kks"k.k dh Å"ek 80-240 kJ mol–1 ¼mPp½ dksfV dh gksrh 

gSaA 

lkekU;r% U;wu rki ij gksrk gSa rFkk rki o`f) ds lkFk ?kV 

tkrk gSaA  
;g mPp rki ij gksrk gSaA 

;g mRØe.kh; gSaA ;g vuqRØe.kh; gSaA 

vf/k'kks"k.k dh ek=kk xSl ds nzohdj.k dh lqxerk ij fuHkZj 

djrh gSaA 

vf/k'kks"k.k dh ek=kk rFkk xSl ds nzohdj.k dh lqxerk esa dksbZ 

lEcU/k ugha gSaA 

;g izd`fr esa de fof'k"V gSa] ,d Bksl dh lrg ij lHkh xSls 

,d lhek rd vf/k'kksf"kr gksrh gSaA 

;g izd`fr esa cgqr fof'k"V gSa rFkk dsoy rc gksrk gSa] tc 

vf/k'kks"kd ,oa vf/k'kks"; v.kqvksa ds e/; cU/k-fuekZ.k gksrk gSaA 

;g cgqvkf.od ijr dk fuekZ.k djrk gSaA ;g ,dy vkf.od ijr dk fuekZ.k djrk gSaA 
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A-3. What are the factors which influence the adsorption of a gas on a solid ? 

 Bksl ij xSl ds vf/k'kks"k.k dks izHkkfor djus okys dkjd D;k gS \ 

Sol.  (i) The nature of the gas (i.e. nature of the adsorbate). The easily liquefiable gases such as HCl, 
NH3, Cl2 etc. are adsorbed more than the permanent gases such as H2, N2 and O2. The ease with 
which a gas can be liquefied is primarily determined by its critical temperature. Higher the critical 
temperature (Tc) of a gas, the more easily it will be liquefied and, therefore, more readily it will be 
adsorbed on the solid. 

  Gas  SO2    CH4   H2    
  TC  330K  190 K  33 K 
 (ii) Nature of adsorbent. The extent of adsorption of a gas depends upon the nature of adsorbent. 

Activated charcoal (i.e. activated carbon), metal oxides (silica gel and aluminium oxide) and clay can 
adsorb gases which are easily liquified. Gases such as H2, N2 and O2 are generally adsorbed on finely 
divided transition metals Ni and Co. 

 (iii) Activation of adsorbent.  
 (a) Metallic adsorbents are activated by mechanical rubbing or by subjecting it to some chemical 

reactions.  
 (b) To increase the adsorbing power of adsorbents, they are sub-divided into smaller pieces. As a 

result, the surface area is increased and therefore, the adsorbing power increases. 
 (iv) Effect of temperature.  
 Mostly the process of adsorption is exothermic and the 

reverse process or desorption is endothermic. If the 
above equilibrium is subjected to increase in temperature, 
then according to Le-Chaterlier’s principle, with increase 
in temperature, the desorption will be favoured. Physical 
adsorption decreases continuously with increase in 
temperature whereas chemisorption increases initially, 
shows a maximum in the curve and then it decreases 
continuously. 

x
m

Temperature    

x
m

Temperature  

 The initial increase in chemisorption with increase in temperature is because of activation energy 
required. 

 This is why the chemical adsorption is also known as “Activated adsorption”. 
 A graph between degree of adsorption (x/m) and temperature ‘t’ at a constant pressure of adsorbate 

gas is known as adsorption isobar. 
 (v) Effect of pressure. The extent of adsorption of a gas per unit mass of adsorbent depends upon the 

pressure of the gas. The variation of extent of adsorption expressed as x/m (where x is the mole of 
adsorbate and m is the mass of the adsorbent) and the pressure is given as below. A graph between 
the amount of adsorption and gas pressure keeping the temperature constant is called an adsorption 
isotherm. 

  
It is clear from the figure that extent of adsorption (x/m) increases with 
pressure and becomes maximum corresponding to pressure Ps called 
equilibrium pressure. Since adsorption is a reversible process, the 
desorption also takes place simultaneously. At this pressure (Ps) the 
amount of gas adsorbed becomes equal to the amount of gas desorbed.
  

 
gy- (i) xSl dh çd`fr ¼vFkkZr~ vf/k'kks"; dh izd`fr½ % HCl, NH3, Cl2 bR;kkfn vklkuh ls nzfor gksus okyh xSls H2, N2 vkSj 

O2 tSlh LFkk;h xSlksa ls vf/kd vf/k'kksf"kr gksrh gSA ,d xSl ljyrk ls nzfor gksrh gS bldk fu/kkZj.k ØkfUrd rki ls 

gksrk gSA ,d xSl dk ØkfUrd rki ftruk vf/kd gksxk rks xSl vklkuh ls nzfor gksxh vkSj Bksl dh lrg ij rsth ls 

bldk vf/k'kks"k.k gksxkA 

 xSl %  SO2   CH4  H2 

 Økafrd rki % 330 K  190 K  33 K 

 (ii) vf/k'kks"kd dh çd`fr % ,d xSl ds vf/k'kks"k.k dh ek=kk vf/k'kks"kd dh çdf̀r ij fuHkZj djrh gSA lfØ; pkjdksy 

¼lfØ; dkcZu½] /kkrq vkWDlkbM+ ¼flfydk tsy vkSj ,Y;qfefu;e vkWDlkbM+½ vkSj e`nk xSlks dks ljyrk ls vf/k'kksf"kr 
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dj ldrh gS] tks fd vklkuh ls nzohd`r gksrh gSA H2, N2 rFkk O2 tSlh xSls eghu pwf.kZr laØe.k /kkrqvksa tSls Ni 

rFkk Co ij lkekU;r% vf/k'kksf"kr gksrh gSA  

 (iii) vf/k'kks"kd dh lfØ;rk %&  

 (a) /kkfRod vf/k'kks"kd dks ;kaf=kd ?k"kZ.k ;k dqN jklk;fud vfHkfØ;k }kjk lfØ; fd;k tkrk gSA 

 (b) vf/k'kks"kd dh vf/k'kks"; lkeF;Z c<+kus ds fy, budks cgqr NksVs VqdM+ksa esa ck¡Vk tkrk gSA ifj.kkeLo:i i`"B 

{ks=kQy c<+rk gS rFkk blls vf/k'kks"kh lkeF;Z Hkh c<+rh gSA 

 (iv) rki dk çHkko % 
    vf/k'kks"k.k dk çØe Å"ek{ksih gksrk gSA blfy, foijhr çØe ;k 

fo'kks"k.k Å"ek'kks"kh gksrk gSA ;fn mijksDr lkE; ij rki esa o`f) 

dh tkrh gS rks yh&'kkrsfy, fl)kUr ds vuqlkj rki esa of̀) ds 

lkFk fo'kks"k.k gksrk gSA rkieku esa o`f) ds lkFk HkkSfrd vf/k'kks"k.k 

esa yxkrkj deh vkrh gS tc fd jklk;fud vfèk'kks"k.k izkjEHk esa 

c<+rk gS] tks mfPp"B dks izkIr djrk gS rFkk blds i'pkr~~ ;g 

yxkrkj de gksrk tkrk gSA 

    

 rkieku esa of̀) ds lkFk jklk;fud vf/k'kks"k.k izkjEHk esa c<rk gS] bldk dkj.k vko';d lfØ;.k ÅtkZ gS] ;gh dkj.k 

gS fd jklk;fud vf/k'kks"k.k dks “lfØ;.k vf/k'kks"k.k” Hkh dgk tkrk gSA 

 vf/k'kks"k.k xSl ds ,d fu;r nkc ij vf/k'kks"k.k dh ek=kk (x/m) rFkk rkieku t ds chp [khapk x;k vkjs[k vf/k'kks"kh 

vf/k'kks"k.k dgykrk gSA 

 (v) nkc dk çHkko % vf/k'kks"kd ds çfr bdkbZ nzO;eku }kjk xSl ds vf/k'kks"k.k dh ek=kk xSl ds nkc ij fuHkZj djrk 

gSA nkc rFkk vf/k'kks"k.k dh ek=kk esa ifjorZu (x/m es O;Dr fd;k tkrk gS] tgk¡ x  vf/k'kks"; dk nzO;eku rFkk m 

vf/k'kks"kd dk nzO;eku gS) dks xzkQ }kjk n'kkZ;k x;k gSA xSl nkc rFkk vf/k'kks"k.k dh ek=kk ds chp vkjs[k fu;r rki 

ij ,d vf/k'kks"k.k lerkih vkjs[k dgykrk gSA             

  

fp=k&(1) ls Li"V gS fd nkc ds lkFk vf/k'kks"k.k dh ek=kk (x/m) c<+rh gS rFkk 

nkc Ps ds laxr vf/kdre gks tkrk gS tks lkE; nkc dgykrk gSA pwafd vf/k'kks"k.k 

,d mRØe.kh; çØe gS vr% lkFk&lkFk fo'kks"k.k Hkh gksrk gSA bl nkc (Ps) ij 

vf/k'kksf"kr xSl dh ek=kk] fo'kksf"kr xSl dh ek=kk ds cjkcj gks tkrh gSA  

 
 

A-4. What is an adsorption isotherm ?  

 lerkih vf/k'kks"k.k D;k gS \  

Ans. It represents the variation of the mass of the gas adsorbed per gram of the adsorbent with pressure at 
constant temperature. 

Ans. ;g ,d fuf'pr rki ij] izfr xzke vf/k'kks"kd inkFkZ }kjk vf/k'kksf"kr xSl dh ek=kk ,oa nkc ds lkFk lEcU/k dks crkrk 

gSA  
 

A-5. What do you understand by activation of adsorbent ? How is it achieved ? 

 vf/k'kks"kd ds lfØ;.k ls vki D;k le>rs gS \ bls dSls izkIr dj ldrs gS \ 

Ans. It means increasing the adsorption power of an adsorbent and is done by increasing the surface area of 
the adsorbent by a suitable method.  

Ans. bldk eryc vf/k'kks"kd dh vf/k'kks"k.k {kerk dks c<+kuk gS vkSj bls fdlh mi;qDr fof/k }kjk vf/k'kks"kd ds lrg 

{ks=kQy dks c<+k dj izkIr dj ldrs gSA 
 

A-6. Which will be adsorbed more readily on the surface of charcoal and why– NH3 or CO2 ? 

 NH3 vFkok CO2 esa dkSu vklkuh ls pkjdksy dh lrg ij vf/k'kksf"kr gksrk gS o D;ksa \  

Ans. NH3 has higher critical temperature than that of CO2, i.e. NH3 is more easily liquefiable than CO2 
because, NH3 has greater intermolecular forces of attraction and hence will be adsorbed more readily. 
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Ans. CO2 ls NH3 dk ØkfUrd rki vf/kd gksrk gS vFkkZr~ NH3, CO2 dh vis{kk vklkuh ls nzfor gks tkrh gSA NH3 esa 

vUrjk vkf.od vkd"kZ.k cy vf/kd gksrk gS ftlls NH3 vklkuh ls vf/k'kksf"kr gks tkrh gSA  
 

A-7. In an Adsorption experiment a graph between log x/m versus log P was found to be linear with a slope 
of 45º the intercept of the log x/m was found to be 0.3010. Calculate the amount of gas adsorbed per 
gram of charcoal under a pressure of 0.6 bar. 

 ,d vf/k'kks"k.k iz;ksx esa log x/m rFkk  log  P ds chp [khapk x;k vkjs[k js[kh; ik;k x;k] ftldh <ky 45º gS o  

log x /m  dk vUr%[k.M 0.3010 gSA 0.6 bar ds nkc ij pkjdksy ds izfr xzke }kjk vf/k'kksf"kr xSl dh ek=kk 

ifjdfyr dhft,A  

Ans. 1.2  

Sol. According to frendulish equation 
x

m
 = K × P1/n  

 log 
x

m
 = 

1

n
log P + log K 

 Compare with straight line equation 

   
1

n
 = tan 45º ; n = 1  

 Intercept  log K = 0.3010 
   K = 2 

 Put the value of K, P & n in freundlich equation 
x

m
 = K × P1/n = 2 × (0.6)1 = 1.2.  

gy- Ýs.Mfyp lehdj.k ds vuqlkj 
x

m
 = K × P1/n  

 log 
x

m
 = 

1

n
log P + log K 

 ljy js[kk lehdj.k ds vk/kkj ij  

    
1

n
 = tan 45º ; n = 1  

 vUr%[k.M  log K = 0.3010 

   K = 2 

 Ýs.Mfyp lehdj.k esa K, P o n ds eku j[kus ij 
x

m
 = K × P1/n = 2 × (0.6)1 = 1.2.  

 

A-8. 1 gm of charcoal adsorbs 100 mL of 0.5 M CH3COOH to form mono layer and there by the molarity of 
CH3COOH reduces to 0.49 M. Calculate the surface area of the charcoal adsorbed by each molecule of 
CH3COOH. Surface area of charcoal = 3.01 × 102 m2/g. 

 1 xzke pkjdksy,dy ijr cukus ds fy, 0.5 M CH3COOH dk 100 ml vf/k'kksf"kr djrk gS rFkk blfy, 

CH3COOH dh eksyjrk de gksdj 0.49 M jg tkrh gSA CH3COOH ds izR;sd v.kq }kjk vf/k'kksf"kr pkjdksy dk 

i`"Bh; {ks=kQy ifjdfyr dhft,A pkjdksy dk i`"Bh; {ks=kQy = 3.01 × 102 m2/g. 

Ans. 5 × 10–19 m2 
Sol. 100 ml of 0.5 CH3COOH contains = 0.05 mole  
 After adsorption, CH3COOH present = 0.049 mole 
 Acetic acid adsorbed by 1 gm charcoal = 0.05 – 0.049 = 0.001 mole = 6.023 × 1020 molecule 
 Surface area of 1 gm charcoal = 3.01 × 102  

 Surface area of charcoal adsorbed by each molecule = 3.01 × 102  / 6.023 × 1020 = 5 × 10–19 m2. 

gy- 100 ml, 0.5 CH3COOH esa mifLFkr gS = 0.05 eksy 

 vf/k'kks"k.k ds i'pkr~~ CH3COOH mifLFkr eksy = 0.049 eksy 

 1 xzke pkjdksy }kjk vf/k'kksf"kr ,flfVd vEy = 0.05 – 0.049 = 0.001 eksy = 6.023 × 1020 v.kq 

 1 xzke pkjdksy dk lrgh {ks=kQy = 3.01 × 102  

 çR;sd v.kq }kjk vf/k'kksf"kr pkjdksy dk lrgh {ks=kQy = 3.01 × 102 / 6.023 × 1020 = 5 × 10–19 m2. 
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A-9. What role does adsorption play in heterogeneous catalysis ? 

 fo"kekaxh mRizsj.k esa vf/k'kks"k.k dk D;k egRo gS \ 

Ans. In heterogeneous catalysis, generally the reactants are gaseous where as catalyst is a solid. The 
reactant molecules are adsorbed on the surface of the catalyst. As a result, the concentration of the 
reactant molecules on the surface increases and hence the rate of reaction increases. 

 lkekU;rk fo"kekaxh mRizjs.k esa fØ;kdkjd xSl o mRizsjd Bksl gksrs gSA fØ;kdkjd v.kq mRizsjd dh lrg ij 

vf/k'kksf"kr gks tkrs gSA ifj.kkeLo:i] lrg ij fØ;kdkjd v.kq dh lkUnzrk c<+ tkrh gS blfy, vfHkfØ;k dh nj 

c<+rh gSA  
 

A-10. How many grams of gas would be adsorbed per gram of a substance at 8 atm by assuming Freundlich 
adsorption isotherm. 

   
x

m
 = kp1/n and k = 10–2 atm–1/3  & n = 3.  

 8 atm ij fdrus xzke xSl vf/k'kksf"kr gksxh Ýs.Mfyp (Freundlich) lerkih vf/k'kks"k.k ekudjA 

  
x

m
 = kp1/n rFkk k = 10–2 atm–1/3  rFkk n = 3.  

Ans. 0.02 g 

Sol. 
x

m
 = 10–2 × 81/3 = 0.02 g  

 

A-11. 10 mg of an adsorbate gets adsorbed on a surface. This causes the release of 3J of heat at constant 
pressure and at 27ºC. [Molar mass of adsorbate = 100 g/mol]. 

 (i) Find Hadsorption. 
 (ii) Argue whether the adsorption is physical or chemical ? 
 (iii) If 20 mg of adsorbate is adsorbed at temperature T0. Then compare T0 and 27ºC : 

 10 mg vf/k'kks"; ,d i`"B ij vf/k'kksf"kr gksrk gSA bl dkj.k 27ºC rFkk fu;r nkc ij 3 J Å"ek eqDr gksrh gSA 

[vf/k'kks"; dk eksyj nzO;eku = 100 g/mol] 

 (i) Hvf/k'kks"k.k Kkr dhft,A 

 (ii) ppkZ dhft, fd vf/k'kks"k.k fdl çdkj dk gS % HkkSfrd rFkk jklk;fud \ 

 (iii) ;fn fn;s x;s T0 rki ij 20 mg vf/k'kks"; vf/k'kksf"kr gksrk gSA rc T0 rFkk 27ºC dh rqyuk dhft, %  

Ans. T0 < 27ºC 

Sol. mol = 
10

100
 × 10–3 = 10–4 ; HAds = 

4

3

10
 = 30 kJ. 

 From H, Adsorption is physical. Hence, the amount of substance adsorb will decrease with 
temperature.Therefore, T0 < 27ºC. 

gy- eksy = 
10

100
 × 10–3 = 10–4 ; HAds = 

4

3

10
= 30 kJ. 

 H ls, vf/k'kks"k.k HkkSfrd vf/k'kks"k.k gSA vFkkZr~~ inkFkZ dh vf/k'kksf"kr ek=kk rki ds lkFk ?kVsxhA blfy,, T0 < 27ºC.  
 

Section (B) : Catalysis  

[k.M (B) : mRizsj.k  

B-1. Give two examples of heterogeneous catalysis. 

 fo"kekaxh mRizsj.k ds nks mnkgj.k nhft,A 

Ans. (i) Mfg. of NH3 (Haber's process) – using iron as catalyst 
 (ii) Mfg. of H2SO4 – using platinised asbestos or V2O5 as catalyst. 

 (i) NH3 dk fuekZ.k (gscj izØe) – vk;ju dks mRizsjd ds :i eas iz;qDr dj 

 (ii) H2SO4 dk fuekZ.k & IysVhuhd`r ,LcsLVksl vFkok V2O5 dks mRizsjd ds :i eas iz;qDr dj 
 

B-2. Identify the correct order of steps in hetereogeneous catalysis. 
 (i) Adsorption of reactant molecules on the surface of the catalyst. 
 (ii) Diffusion of reactant to the surface of the catalyst. 
 (iii) Formation of reactions product on the catalyst surface. 
 (iv) Diffusion of reactions product from the catalyst surface or desorption. 
 (v) Formation of activated intermediate. 
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 fo"kekaxh mRçsj.k ds çØe esa inksa dk lgh Øe fyf[k, % 

 (i) mRizjsd dh lrg ij vfHkdkjd v.kq dk vf/k'kks"k.k  

 (ii) mRizsjd dh lrg ij vfHkdkjd dk folj.k 

 (iii) mRizsjd lrg ij vfHkfØ;k mRikn dk fuekZ.k 

 (iv) mRizsjd lrg ls vfHkfØ;k mRikn dk folj.k vFkok fo'kks"k.kA 

 (v) lfØ; e/;orhZ dk fuekZ.k 

Sol. (ii)  (i)  (v)  (iii)  (iv)  
 

Section (C) : Classification and Preparation of Colloid 

[k.M (C) : dksykWbM dk oxhZdj.k ,oa muds cukus dh fof/k 

C-1. How are the colloidal solutions classified, on the basis of physical states of the dispersed phase and 
dispersion medium ? 

 ifjf{kIr izkoLFkk o ifj{ksi.k ek/;e dh HkkSfrd voLFkk ds vk/kkj ij dksykWbMh foy;u dks fdl izdkj ls oxhZd`r 

fd;k x;k gS \  

Ans. On the bases of physical state of D.P. and D.M. colloidal solution may be divided into eight system. 

Table : Type of Colloidal Systems 

D P D M Type of colloid Examples 

Solid Solid Solid Sol Some coloured glasses and gem stones 

Solid Liquid Sol Paints, cell fluids 

Solid Gas Aerosol Smoke, dust 

Liquid Solid Gel Cheese, butter, jellies 

Liquid Liquid Emulsion Milk, hair cream 

Liquid Gas Liquid Aerosol Fog, mist, cloud, insecticide sprays 

Gas Solid Solid Sol Pumice stone, foam rubber 

Gas Liquid Foam Froath, whipped cream, soap lather. 

gy- ifjf{kIr izkoLFkk ,oa ifj{ksi.k ek/;e dh HkkSfrd voLFkk ds vk/kkj ij bUgsa fuEu Hkkxksa esa ck¡Vk x;k gSA  

lkj.kh % dksykWbMh ra=kksa ds çdkj 
ifjf{kIr izkoLFkk ifj{ksi.k ek/;e dksykWbM ds çdkj mnkgj.k 

Bksl Bksl Bksl lkWy dqN jaxhu dk¡p, rFkk jRu 

Bksl nzo lkWy isUV, dksf'kdk nzO; 

Bksl xSl ,jkslkWy /kq¡vk, /kwy 

nzo Bksl tSy ¼gel½ iuhj, eD[ku, tSyh  

nzo nzo ik;l nw/k, gs;j Øhe 

nzo xSl nzfor ,jkslkWy dksgjk, /kwa/k, ckny, dhVuk'kd dk fNMdko 

xSl Bksl Bksl lkWy iehl LVksu, >kx okyk jcj 

xSl nzo >kx >kx okyh Øhe, lkcqu dk >kx 
 

C-2. Explain the following terms with suitable examples. 
 (a) Gel  (b) Liquid Aerosol  (c) Hydrosol 

 fuEufyf[kr dks mi;qDr mnkgj.k lfgr le>kb,  

 (a) tSy  (b) nzo ,jkslkWy    (c) gkbMªklkWy  

Ans. (a) Gel – a colloidal dispersion of a liquid in a soild, e.g., butter 
 (b) Liquid aerosol – a colloidal dispersion of a liquid in a gas, e.g., fog 
 (c) Hydrosol – a colloidal sol of a solid in water as the dispersion medium, e.g, starch sol or gold sol. 

Ans. (a) tSy– ,d nzo dk Bksl esa dksykWbMh ifj{ksi.k tSls eD[ku  

 (b) nzo ,sjklkWy– ,d nzo dk xSl esa dksykWbMh ifj{ksi.k tSls&dksgjk 

 (c) gkbMªklkWy– ty esa Bksl dk dksykWbMh lkWy ftlesa ty ifj{ksi.k ek/;e gks tSls LVkpZ lkWy vFkok Lo.kZ lkWy 
 

C-3. How are associated colloids different from multimolecular and macromolecular colloids ? 

 laxqf.kr dksykWbM] cgqvkf.od ,oa o`g~nvkf.od dksykWbM ls fdl izdkj fHkUu gS \  

Ans. Associated colloids are formed by electrolytes so that they are dissociated into ions and these ions 
associate together to form ionic micelles whose size lies in the colloidal range, e.g. soaps. 
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 Multimolecular colloids–formed by the aggregation of a large number of simple molecules. 
Macromolecular colloids – due to large size of the molecules themselves. 

Ans. laxqf.kr dksykWbM] fo|qr vi?kV~; ls curs gS ftlls fd os vk;uks esa VwV tkrs gS vkSj ;s vk;u vkil feydj 

vk;fud felsy cukrs gS ftldk vkdkj dksykWbMh ijkl ds vUrZxr gksrk gS tSls lkcquA 

 cgqvkf.od dksykWbM dk fuekZ.k cgqr lkjs lk/kkj.k v.kqvksa ds lewgu ls gksrk gSaA 

 o`gnvkf.od dksykWbM & ;s v.kq ds vius vki esa cM+s vkdkj ds dkj.k curs gSaA 
 

C-4. Give one example of multimolecular and macromolecular colloids. 

 cgqvkf.od dksykWbM o o`gn vkf.od dksykWbM ds ,d&,d mnkgj.k nhft,A 

Ans. Multimolecular – S8 
 Macromolecular – starch 

Ans. cgqvkf.od – S8 

 o`gn vkf.od & LVkpZ 
 

C-5. Describe a method each for the preparation of sols of sulphur and platinum in water 

 lYQj ,oa IysfVue dk ty esa lkWy cukus dh ,d fof/k crkb;sA 

Ans. Sol of sulphur – oxidation method or by exchange of solvent. 
 Sol of platinum – Bredig's electro–disintegration method. 

Ans. lYQj dk lkWy&vkWDlhdj.k fof/k }kjk ;k foyk;d fofue; fof/k }kjk 

 IysVhue dk lkWy & czsMhx ds fo|qr fo?kVu fof/k }kjk 
 

Section (D) : Purification and Properties of Colloid  

[k.M (D) : dksykWbM dk 'kqf)dj.k ,oa mudks cukus dh fof/k  

D-1. Explain the following terms : 
 (a) Peptization     (b) Electrophoresis 
 (c) Dialysis    (d) Brownian movement 

 fuEufyf[kr dks le>kb, 

 (a) isIVhdj.k    (b) oS|qr d.k lapyu 

 (c) viksgu    (d) czkmfu;u xfr 

Ans. (a) Peptization: The term has originated from the digestion of proteins by the enzyme pepsin. 
Peptization may be defined as (the process of converting a precipitate into colloidal sol by shaking it 
with dispersion medium in the presence of a small amount of electrolyte). The electrolyte used for this 
purpose is called peptizing agent. This method is applied, generally, to convert a freshly prepared 
precipitate into a colloidal sol. During peptization, the precipitate adsorbs one of the ions of the 
electrolyte on its surface. The ion adsorbed on the surface is common either with the anion or cation of 
the electrolyte. This causes the development of positive or negative charge on precipitates which 
ultimately break up into smaller particles having the dimensions of colloids.  

      
 (b) Electrical Properties  (Electrophoresis) : The particles of the colloids are electrically charged and 

carry positive or negative charge. The dispersion medium has an equal and opposite charge making 
the system neutral as a whole. Due to similar nature of the charge carried by the particles, they repel 
each other and do not combine to form bigger particles. That is why, a sol is stable and particles do not  

 settle down. Arsenious sulphide, gold, silver and 
platinum particles in their respective colloidal sols 
are negatively charged while particles of ferric 
hydroxide, aluminium hydroxide are positively 
charged. The existence of the electric charge is 
shown by the phenomenon of electrophoresis. It 
involves the 'movement of colloidal particles 
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either towards the cathode or anode, under the 
influence of the electric field'. The apparatus 
used for electrophoresis as shown in fig. 

(Fig. : A set up for electrophoresis.) 

 The colloidal solution is placed in a U-tube fitted with platinum electrodes. On passing an electric 
current, the charged colloidal particles move towards the oppositely charged electrode. Thus, if arsenic 
sulphide sol is taken in the U-tube, in which negatively charge particle of arsenic sulphide move 
towards the anode. 

 *Earlier this process was called cataphoresis because most of the colloidal sols studied at that time 
were positively charged and moved towards cathode. 

 (c) Dialysis : It is a process of removing a dissolved substance from a colloidal solution by means 
diffusion through suitable membrane. Since particles in true solution (ions or smaller molecules) can 
pass through animal membrane or parchment paper or cellophane sheet but colloidal particle do not, 
the appratus used for this purpose is called Dialyser. 

 A bag of suitable membrane containing the colloidal solutions is suspended in a vessel through which 
fresh water continously flow. The molecules and ions (crystalloids) diffuse through membrane into the 
outer water & pure colloidal solution is left behind. 

 (d) Mechanical Properties : 
Brownian movement: Robert Brown, a botanist, discovered in 1827 that 
pollen grains placed in water do not remain at rest but move about 
continuously and randomly. Later on, this phenomenon was observed in case 
of colloidal particles when they were seen under an ultramicroscope. The 
particles were seen to be in constant zig-zag motion as shown in fig. This zig-
zag motion is called Brownian movement 

 
Figure 

Brownian movement 

gy- (a) isIVhdj.k : ;g 'kCn izksVhu ds ikpu ds fy, vko';d ,Utkbe isfIlu ls fy;k x;k gSA isIVhdj.k bl izdkj 

ifjHkkf"kr  fd;k tk ldrk gS fo|qrvi?kV~; dh vYi ek=kk dh mifLFkfr esa vo{ksi dks dksykWbMh lkWy esa ifjofrZr 

djuk isIVhdj.k dgykrk gSA bl dk;Z ds fy, mi;ksx esa vkus okyk fo|qr&vi?kV~; isIVhdkjd dgykrk gSA ;g 

fof/k lkekU;r% ,d rkts cus vo{ksi dks dksykWbMh lkWy es cnyus ds fy, dke es yh tkrh gSA  

 isIVhdj.k ds nkSjku vo{ksi viuh lrg ij oS|qr vi?kV~; ds ,d levk;u dks vf/k'kksf"kr djrk gSA lrg ij 

vf/k'kksf"kr vk;u] oS|qr vi?kV~; ds _.kk;u ds ;k /kuk;u ds mHk;fu"V gh gksrk gSA blds dkj.k vo{ksi ij 

/kukRed ;k _.kkRed vkos'k mRiUu gksrk gS tks dksykWbMh foek;qDr NksVs d.kksa es vUrr% VwV tkrk gSA  

      

 (b) fo|qr xq.k : ¼fo|qrd.k lapyu½ 
 dksykWbMh d.k fo|qr vkosf'kr gksrs gS rFkk bu ij /kukRed ;k _.kkRed vkos'k gksrk gSA ifj{ksi.k ek/;e ij leku 

,oa foijhr  vkos'k gksus ds dkj.k iw.kZ :i ls fudk; dks mnklhu dj nsrs gSA d.kksa ij mifLFkr vkos'k dh leku 

izo`fÙk ds dkj.k os ,d&nwljs dks izfrdf"kZr djrs gS rFkk la;qDr gksdj cMs d.k ugha cukrs gSaA blfy,] ,d lkWy  

 LFkk;h gksrk gS rFkk d.k uhps ugha cSBrs gSaA vklsZfu;l 

lYQkbM] lksuk] pkanh o IysfVue d.k muds dksykWbMh lkWy esa 

_.kkosf'kr gksrs gS] tcfd Qsfjd gkbMªkWDlkbM] ,Y;qfefu;e 

gkbMªkWDlkbM ds d.k /kukosf'kr gksrs gSA fo|qr vkos'k dh 

mifLFkfr dks fo|qr d.k lapyu dh ifj?kVuk ls iznf'kZr fd;k 

tkrk gSA bl izHkko esa oS|qr {ks=k dh mifLFkfr esa dksykWbMh 

d.kksa dk dSFkksM ;k ,uksM dh vksj vfHkxeu gksrk gSA fo|qr 

d.k lapyu esa iz;qDr midj.k fp=k esa iznf'kZr gS &   
 

(fp=k % fo|qr d.k lapyu ds fy,) 
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 IysfVue bysDVªkWM ;qDr U-vkdkj dh uyh esa dksykWbMh foy;u dks j[kk tkrk gSA fo|qr /kkjk izokfgr djus ij 

vkosf'kr dksykWbMh d.k foijhr vkosf'kr bysDVªkWM dh vksj xfr djrs gSA vr% ;fn vklZsfu;l lYQkbM lkWy dks U-

vkdkj dh uyh esa fy;k tkrk gS] rks blds d.k ,uksM dh vksj xfr djrs gSaA  

 *iwoZ esa bls /kud.k lapyu (cataphoresis) dgk tkrk Fkk D;ksafd ml le; v/;;u fd, x;s vf/kdrj dksykWbMh 

lkWy èkukosf'kr gksrs Fks rFkk dSFkksM+ dh vksj tkrs FksA 

 (c) viksgu : ;g mfpr f>Yyh esa ls folj.k }kjk dksykWbMh foy;u ls ?kqys gq, inkFkZ dks gVkus dk izØe gSaA pwafd 

okLrfod foy;u ¼vk;u vFkok NksVk d.k½ esa d.k tUrq f>Yyh vFkok ikpZesUV isij vFkok lsyksQsu 'khV esa ls 

folfjr gks ldrs gS ysfdu dksykWbMh d.k ugha] bl mís'; ds fy, iz;qDr fd;k x;k midj.k viksgd dgykrk gSA 

 mi;qDr f>Yyh dk ,d csx] tks dksykWbMh foy;u ;qDr gksrk gS] dks ,d fudk; esa fuyfEcr dj rktk ty dks 

yxkrkj izokfgr fd;k tkrk gSaA v.kqvksa o vk;uksa ¼fØLVykHk½ dks f>Yyh esa ls cká ty esa folfjr fd;k tkrk gSa 

rFkk 'kq) dksykWbMh foy;u 'ks"k jg tkrk gSA 

 (d) czkÅfu;u xfr : ouLifrK jkWcVZ czkÅu us 1827 es [kkstk fd ty esa Mkys x, 

ijkxd.k fojke voLFkk esa ugha jgrs] ijarq vO;ofLFkr :i ls rFkk yxkrkj xfr djrs 

jgrs gSA ckn esa] dksykWbMh d.kksa esa ;g ifj?kVuk ns[kh xbZ tc mUgsa vfrlw{en'khZ ds 

varxZr ns[kk x;kA d.kksa dks yxkrkj Vs<+h&es<+h (zig-zag) xfr esa ns[kk x;k tSlk fd 

fp=k esa fn[kk;k x;k gSA bl Vs<+h&es<+h (zig-zag) xfr  dks czkÅfu;u xfr dgk tkrk gSA 

 
¼fp=k & czkÅfu;u xfr½ 

 

D-2. Why the sun looks red at the time of setting ?  

 lw;kZLr ds le; lw;Z yky D;ksa fn[kkbZ nsrk gSA  

Ans. At the time of settings, the sun is at the horizon. The light emitted by the sun has to travel a longer 
distance through the atmosphere. As a result, blue part of the light is scattered away by the dust 
particles in the atmosphere. Hence, the red part is visible. 

Ans. lw;kZLr ds le;] lw;Z {kSfrt js[kk ij gksrk gS ftlls lw;Z dk izdk'k ok;qe.My esa vf/kd nwjh r; djrk gSA 

ok;qe.My esa mifLFkr /kwy d.kksa }kjk izdk'k ds uhys fgLls dk izdh.kZu gks tkrk gS ftlls yky fgLlk gh fn[kkbZ 

nsrk gSA 
 

D-3. Why is osmotic pressure of a colloidal solution less than that of true solution ? 

 dksykWbMh foy;u dk ijkljh nkc okLrfod foy;u ls de D;ksa gksrk gS \ 

Sol. Because colloidal solutions being bigger aggregate of a large number of molecule, the effective number 
of particles in colloidal solution is relative much smaller. 

Ans. D;ksafd dksykWbMh foy;u] cgqr lkjs v.kqvksa ds ijLij ,d=k gksus ls curk gS] ftlls dksykWbMh foy;u esa d.kks dh 

izHkkoh la[;k lkisf{kd :i ls cgqr de gksrh gSA  
 

Section (E) : Coagulation, Protection And application of colloid 

[k.M (E) : Ldanu] j{k.k ,oa dksykWbM ds vuqç;ksx  

E-1. Which one of the following electrolytes is most effective for the coagulation of Fe(OH)3 sol and why ? 
NaCl, Na2SO4, Na3PO4.  

 NaCl, Na2SO4, Na3PO4 esa ls dkSulk fo|qr vi?kV~;] Fe(OH)3 lkWy dk Ldanu vf/kd izHkkoh :i ls djsxk o 

D;ksa ?  

Ans. According to Hardy-schulze rule, greater the charge on the oppositely charged ion of the electrolyte 
added, more effective it is in bringing about coagulation. Hence Na3PO4 (PO4

–3) is most effective.  

Ans. gkMhZ&'kqYts fu;e ds vuqlkj] feyk;s x, fo|qr vi?kV~; esa foifjr vkosf'kr vk;uksa ij ftruk vf/kd vkos'k gksxk] 

Ldanu mruk gh vf/kd izHkkoh gksxk] blfy, Na3PO4 (PO4
–3) vf/kd izHkkoh gksxkA  

 

E-2. What do you understand by "isoelectric point" of a colloid ? 

 dksykWbM ds lefoHko fcUnq ls vki D;k le>rs gSa \  

Ans. Isoelectric point : The H+ concentration at which the colloidal particles have no charge is known as the 
isoelectric point. At this point stability of colloidal particles becomes very less & do not move under 
influence of electric field. 
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gy- lefoHko fcUnq : H+ lkUnzrk ftlesa dksykWbMh d.kksa ij dksbZ vkos'k ugha gS lefoHko fcUnq dgykrk gSA bl fcUnq ij 

dksykWbMh d.kkas dk LFkkf;Ro cgqr de gks tkrk gSa rFkk oS|qr {ks=k ds izHkko esa xfr ugha djrk gSaA 
 

E-3. Rivers form delta on meeting with ocean, why ? 

 unh tc egklkxj ls feyrh gSa rks MsYVk dk fuekZ.k djrh gS] D;kas \ 

Ans. Formation of deltas : The river water contains colloidal particles of sand and clay which carry 

negative charge. The sea water contains +ve ions such as Na+, Mg2+, Ca2+, etc. As the river water 
meets sea water, these ions discharge the sand or clay particle which are precipitated in the form of 
delta. 

gy- MsYVk dk fuekZ.k : unh ds ty esa feêh o jsr ds _.kkosf'kr dksykWbMh d.k gksrs gS ftUgsa ufn;k¡ lkFk esa ys tkrh gSA 

leqnzh ty esa Na+, Mg2+, Ca2+, bR;kfn tSls /kukos'k gksrs gSA tSls gh unh dk ty] leqnzh ty ls feyrk gSa rks 

_.kvkosf'kr dksykWbMh d.k fujkosf'kr gks MsYVk ds :i esa vo{ksfir gks tkrs gSA  
 

E-4. Artificial rain is made by spraying salt over clouds, why ? 

 ckny ij yo.k dks fNM+d dj d`f=ke o"kkZ dh tkrh gS D;kas \ 

Ans. Artificial rain : Cloud consists of charged particle of water dispersed in air. Rain is caused by 
aggregation of these minute particles. Artificial rain can be done by throwing electrified sand of Agl from 
aeroplanes, colloidal H2O particle present in cloud will get coagulated by these sand or Agl particles to 
form bigger water drops causing rain. 

gy. d`f=ke o"kkZ % ckny esa] ok;q esa ty ds vkosf'kr d.k mifLFkr gksrs gSaA bu lw{e d.kksa ds laxq.ku ds dkj.k ckfj'k 

gksrh gSA df̀=ke o"kkZ ds fy, tc gokbZ tgkt ls vkosf'kr jsr ds d.k ;k  Agl dh cjlkr dh tkrh gS rks ckny esa 

mifLFkr ty ds vkosf'kr dksykWbMh d.k LdfUnr gks ty dh cM+h&cM+h cwanksa ds :i esa fxjus yxrs gSaA bl dkj.k 

o"kkZ gksrh gSA  

 

Section (F) : Emulsion and Gel  

[k.M (F) : ik;l rFkk tSy 

F-1. Name two demulsifier. 

 nks foik;lhdkjdks ds uke crkb,A  

Ans. Alcohol, phenol.  ¼,YdksgkWy] fQukWy½ 
 

F-2. What is  the difference between sols and emulsions. 

 lkWy o ik;l esa D;k vUrj gSa \  

Ans. (i) Sols are dispersions of solids in liquids while emulsions are dispersions of liquids in liquids.  
 (ii) Sols are quite stable wheres as emulsions are less stable. 

Ans. (i) lkWy Bksl dk nzo esa ifj{ksi.k gS tcfd ik;l nzo dk nzo esa ifj{ksi.k gSA 

 (ii) lkWy LFkk;h gS tcfd ik;l de LFkk;h gSA 
 

F-3. What is demulsification ?  

 foik;lhdj.k D;k gSa ?  

Ans. The process of separation of the constituent liquids of an emulsion is called demulsification. 

Ans. ik;l esa mifLFkr vo;oh nzoksa dks i`Fkd djus ds izØe dks foik;lhdj.k dgrs gSaA 
 

F-4. What is phase inversion in emulsion ?  

 ik;l esa izkoLFkk izfrykseu D;k gksrk gS ?  

Ans. Changing of W/O emulsion to O/W emulsion and vise-versa is known as phase inversion. 

Ans. ik;l W/O dk ik;l O/W esa ifjorZu ¼bldk foijhr Hkh½ izkoLFkk izfryksiu dgykrk gSA  
 

PART - II : ONLY ONE OPTION CORRECT TYPE 

Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

Section (A) : Adsorption  

[k.M (A) : vf/k'kks"k.k 

A-1. Which of the following statements about chemisorption is not applicable? 
 (A) It involves chemical forces between adsorbent and absorbate  
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 (B) It is irreversible in nature 
 (C) It involves high heat of adsorption 
 (D*) It does not require activation energy 

 jklk;fud vf/k'kks"k.k ds lanHkZ esa fuEu esa ls dkSulk dFku ykxw ugha gksrk gS \ 

 (A) vf/k'kks"kd rFkk vf/k'kks"; ds chp jklk;fud cy yxrk gSA 

 (B) ;g izd`fr esa vuqRØe.kh; gksrk gSA 

 (C) ;g vf/k'kks"k.k dh mPp Å"ek j[krk gSA 

 (D*) blesa lfØ;.k ÅtkZ dh vko';drk ugha gksrh gSA 

Sol. Activation energy is required for chemical adsorption. 

gy- jklk;fud vf/k'kks"k.k ds fy, lfØ;.k ÅtkZ dh vko';drk gksrh gSA  

 
A-2. Following is the variation of physical adsorption with temperature: 

 (A)    (B*)     (C)   (D)     

 rkieku ds lkFk HkkSfrd vf/k'kks"k.k esa ifjorZu fuEu gS %  

 (A)    (B*)      (C)           (D)     

Sol. As temperature increases, physical adsorption decreases because physical adsorption is exothermic 
and reversible process.  

gy  tSls gh rki c<+rk gS] HkkSfrd vf/k'kks"k.k ?kV tkrk gS] D;ksafd HkkSfrd vf/k'kks"k.k ,d Å"ek{ksih rFkk mRØe.kh; izfØ;k 

gksrh gSA  
 

A-3. Adsorption is the phenomenon in which a substance: 
 (A*) accumulates on the surface of the other substance 
 (B) goes into the body of the other substances 
 (C) remains close to the other substance 
 (D) none of these 

 vf/k'kks"k.k ,d ifj?kVuk gS ftlesa ,d inkFkZ  

 (A*) nwljs inkFkZ dh lrg ij bdV~Bk gksrk gSA (B) nwljs inkFkZ ds LFkwy Hkkx esa tkrk gSA 

 (C) nwljs inkFkZ  ds utnhd jgrk gSA    (D) mijksDr esa ls dksbZ ugha 

Sol. Accumulation of substance on the surface of the other substance is known as adsorption. 

gy- fdlh vU; inkFkZ dh lrg ij ,d inkFkZ ds ,df=kdj.k dks vf/k'kks"k.k dgrs gSA 
 

A-4. Finely divided catalyst has greater surface area and has greater catalytic activity than the compact 
solid. If a total surface area of 6291456 cm2 is required for adsorption in a catalysed gaseous reaction, 
then how many splits should be made to a cube of exactly 1 cm in length to achieve required surface 
area. (Given  : One split of a cube gives eight cubes of same size) 

 vPNh rjg pwf.kZr fd, x, mRizsjd dk i`"Bh; {ks=kQy vf/kd gksrk gS rFkk mRizsjdh; lfØ;rk l?ku Bksl dh vis{kk 

vf/kd gksrh gSA ,d mRizsjdh; xSlh; vfHkfØ;k esa 6291456 cm2 dk dqy i`"Bh; {ks=kQy izkIr djus ds fy, 1 cm 

yEckbZ ds ?ku dks fdrus ?kuksa esa rksM+uk iM+sxk ¼;fn izR;sd ?ku ds foHkktu ls leku vkdkj ds vkB ?ku cu tk;s½ 

rkfd vko';d i`"Bh; {ks=kQy izkIr gks ldsA  

 (A) 60   (B) 80   (C*) 20   (D) 22 

Sol. Total surface area of eight cubes = 8 × 6 × 
1 1

2 2

 
 

 
  

 Apply the formula 
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 Surface area on n split of a cube = 8n × 6 × 

2n
1

2

 
 
 

  

  6291456 = 8n × 6 × 

2n
1

2

 
 
 

   

gy- vkB ?kuks dk dqy i`"Bh; {ks=kQy = 8 × 6 × 
1 1

2 2

 
 

 
   

 lw=k dks iz;qDr dj  

 ,d ?ku ls izkIr n ?kuksa dk i`"Bh; {ks=kQy = 8n × 6 × 

2n
1

2

 
 
 

  

  6291456 = 8n × 6 × 

2n
1

2

 
 
 

  

 

A-5. Volume of N2 at NTP required to form a mono layer on the surface of iron catalyst is 8.15 ml/gram of 
the adsorbent. What will be the surface area of the adsorbent per gram if each nitrogen molecule 
occupies 16 × 10–22 m2.  

 NTP  ij vk;ju mRizsjd dh lrg ij ,dy ijr cukus ds fy,] çfr xzke vf/k'kks"kd ds fy;s N2  dk 8.15 ml 

vk;ru vko';d gSA vf/k'kks"kd dk i`"Bh; {ks=kQy D;k gksxk ;fn izR;sd ukbVªkstu v.kq 16 × 10–22 m2 vk;ru 

?ksjrk gksA  

 (A) 16 × 10–16 cm2 (B*) 0.35 m2/g  (C) 39 m2/g  (D) 22400 cm2 

Sol. The volume of N2 at STP required to cover the iron surface with monolayer = 8.15 ml g–1  
 Area occupied by single molecule = 16 × 10–18 cm2  
 22400 ml of N2 at STP contains = NA molecule of N2  

  8.15 ..................... = A8.15 N

22400


 = 2.19 × 1020 molecule of N2  

 Area occupied by 2.19 × 1020 molecule of N2 = 2.19 × 1020 × 16 × 10–18 cm2 = 35.06 × 102 cm2  
 surface area of the iron adsorbed = 0.35 m2 g–1  

 In short A = 
2 AVolume covered by the N molecule N Area occupied by single molcule

22400

 
  

gy ,dy ijr ds lkFk vk;ju dh lrg dks ?ksjus ds fy, STP ij N2 dk vko';d vk;ru = 8.15 ml g–1  

 ,dy v.kq }kjk ?ksjk x;k {ks=kQy = 16 × 10–18 cm2  

 22400 ml STP ij N2 ds 22400 ml = N2 ds NA v.kq   

  8.15 ..................... = A8.15 N

22400


= 2.19 × 1020 N2 ds v.kq   

 N2 ds 2.19 × 1020 v.kq }kjk ?ksjk x;k {ks=kQy = 2.19 × 1020 × 16 × 10–18 cm2 = 35.06 × 102 cm2  

 vk;ju ds }kjk vf/k'kksf"kr fd;k x;k i`"Bh; {ks=kQy = 0.35 m2 g–1  

 la{ksi esa A =  
2 AN N

22400

>   v.kq }kjk ?ksjk x;k vk;ru ,dy v.kq }kjk ?ksjk x;k {ks kQy
  

 
A-6. There is desorption of physical adsorption when :  
 (A*) temperature is increased                    (B) temperature is decreased 
 (C) pressure is increased                        (D) concentration is increased 

 HkkSfrd vf/k'kks"k.k dk fo'kks"k.k gksrk gS tc % 

 (A*) rkieku esa o`f) gksrh gSA                    (B) rkieku esa deh gksrh gSA  

 (C) nkc esa of̀) gksrh gSA     (D) lkUnzrk esa o`f) gksrh gSA 

Sol. Physical adsorption decreases as temperature increases. 

gy- HkkSfrd vf/k'kks"k.k rki c<+kus ij ?kVrk gSA 
 

A-7.  The rate of chemisorption : 
 (A) decreases with increase of pressure          (B*) increases with increase of pressure 
 (C) is independent of pressure                  (D) is independent of temperature 
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 jklk;fud vf/k'kks"k.k dh nj % 

 (A) nkc dh o`f) ds lkFk de gksrh gSA  (B*) nkc dh o`f) ds lkFk c<+rh gSA 

 (C) nkc ls Lora=k jgrh gSA                    (D) rki ls Lora=k jgrh gSA  

Sol. On increasing pressure more molecule will into contact with the surface of solid adsorbent. 

gy- nkc c<+kus ij] vf/kdre v.kq Bksl vf/k'kks"kd ds lEidZ esa vkrs gSA  
 

A-8.  Softening of hard water is done using sodium aluminium silicate (zeolite). This causes :   
 (A*) adsorption of Ca2+ and Mg2+ ions of hard water replacing Na+ ions.  
 (B) adsorption of Ca2+ and Mg2+ ions of hard water replacing Al3+ ions   
 (C) both (A) and (B) 
 (D) none of these  

 dBksj ty dks lksfM;e ,yqfefu;e flfydsV ¼ftvksykbV½ }kjk e`nq fd;k tkrk gSA bldk dkj.k gSA 

 (A*) dBksj ty ds Ca2+ rFkk Mg2+ vk;u dk vf/k'kks"k.k djds] vkos'k dks Na+ }kjk foLFkkfir fd;k tkrk gS  

 (B) Al3+ vk;u }kjk foLFkkfir dj dBksj ty ds Ca2+ rFkk Mg2+ dk vf/k'kks"k.k djds  

 (C) (A) rFkk (B) nksuksa 

 (D) mijksDr esa ls dksbZ ugha 

Sol. Softening of hard water : Ion exchange resins used for softening of hard water is based upon 
selective and competitive adsorption of ions on resins. 

   Na2Z + Ca+2  CaZ + 2 Na+  
 The organic polymers containing groups like –COOH, –SO3H and –NH2 etc. possess the property of 

selective adsorption of ions from solution.  These are quite useful in the softening of water. 

gy- dBksj ty dk e`nqdj.k : dBksj ty ds e`nqdj.k ds fy, iz;qDr vk;u fofue; jsftu Lo;a ij vk;u ds p;ukRed 

rFkk izfrxkeh vf/k'kks"k.k ij vk/kkfjr gksrh gSA  

   Na2Z + Ca+2  CaZ + 2 Na+  

 dkcZfud cgqyd –COOH, –SO3H rFkk –NH2 bR;kfn tSls lewg j[krs gSa tks foy;u ls vk;uksa ds p;ukRed 

vf/k'kks"k.k dk xq.k j[krs gSaA ;g ty dks e`nq djus esa dkQh ykHknk;d gksrs gSaA  
 

Section (B) : Catalysis  

[k.M (B) : mRizsj.k  

B-1. Which one is false in the following statement ?   
 (A) A catalyst is specific in its action    
 (B) A very small amount of the catalyst can alter the rate of a reaction. 
 (C) The number of free valencies on the surface of the catalyst increases on sub-division 
 (D*) Ni is used as a catalyst in the manufacture of ammonia 

 fuEu dFku esa dkSulk xyr gS \   

 (A) ,d mRiszjd fØ;k esa fof'k"V gksrk gSaA 

 (B) mRiszjd dh cgqr FkksMh lh ek=kk ,d vfHkfØ;k dh nj dks ifjofrZr dj ldrh gSaA 

 (C) mi foHkktu djus ij mRiszjd dh lrg ij eqDr la;kstdrk dh la[;k c<+rh gSaA 

 (D*) veksfu;k ds fuekZ.k esa mRiszjd ds :i esa Ni dks iz;qDr djrs gSA 

Sol. Finely divided iron is used as catalyst in manufacture of NH3. 

gy- vfrlw{e vk;ju dk mi;ksx veksfu;k fuekZ.k esa mRçsjd dh HkkWfr fd;k tkrk gSA  

 
B-2. A catalyst increases rate of reaction by : 
 (A) Decreasing enthalpy    (B) Decreasing internal energy 
 (C*) Decreasing activation energy  (D) Increasing activation energy 

 ,d mRizsjd fuEu }kjk vfHkfØ;k dh nj c<krk gSa % 

 (A) ,UFkSYih de djds     (B) vkUrfjd ÅtkZ de djds  

 (C*) lfØ;.k ÅtkZ de djds    (D) lfØ;.k ÅtkZ c<kdj  

Sol. Catalyst provides new path to the chemical reaction which has lower value of activation energy. 
Reactant and product will not be affected, so there will not be any change in state parameter like 
enthalpy and internal energy.  
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gy- mRçsjd jklk;fud vfHkfØ;k ds fy, ,d u;k iFk çnku djrk gS ftldh lfØ;.k ÅtkZ vis{kkd`r de gksrh gSA 

vfHkdeZd ,oa mRikn nksuksa gh çHkkfor ugha gksrs gS] blfy, voLFkk ekiØe tSls ,UFkSYih ,oa vkUrfjd ÅtkZ esa dksbZ 

ifjorZu ugha gksrk gSA  
 

Section (C) : Classification and Preparation of Colloid 

[k.M (C) : dksykWbM dk oxhZdj.k ,oa muds cukus dh fof/k 

C-1. Colloidal solution of gold prepared by different methods of different colours because of : 
 (A*) different diameters of colloidal gold particles 
 (B) variable valency of gold 
 (C) different concentration of gold particles 
 (D) impurities produced by different methods 

 fofHkUu fof/k;ksa }kjk izkIr xksYM dk dksykWbMh foy;u] fofHkUu jaxks dk gksrk gSA bldk dkj.k gS %  

 (A*) dksykWbMh xksYM d.kksa dk fHkUu O;kl gksuk  (B) xksYM dh ifjorhZ la;kstdrk  

 (C) xksYM d.kkas dh lkUnzrk fHkUu gksuk   (D) fofHkUu fof/k;ks }kjk v'kqf);k¡ mRiUu gksuk  

Sol. Different colloidal particle will provide different colour to the sol.  

gy- fofHkUu çdkj ds dksykWbMh d.k lkWy dks fofHkUu jax çnku djrs gSA  

 
C-2. At CMC, the surfactant molecules : 
 (A) Decomposes    (B) Become completely soluble 
 (C*) Associate     (D) Dissociate  

 CMC ij] i`"B&lfØ;d v.kq gksrs gSa %  

 (A) fo?kfVr      (B) iw.kZ :i ls foys; gks tkrs gSaA  

 (C*) laxqf.kr       (D) fo;ksftr  

Sol. Association occurs at CMC so colloid is formed. 

gy- CMC ij laxq.ku gksrk gS blfy, dksykWbM curk gSA  

 

Section (D) : Purification and Properties of Colloid  

[k.M (D) : dksykWbM dk 'kqf)dj.k ,oa mudks cukus dh fof/k  

D-1.  A colloidal solution can be purified by the following method : 
 (A*) dialysis       (B) peptization   (C) filtration    (D) oxidation  

 fuEu izØe }kjk ,d dksykWbMh foy;u dk 'kqf)dj.k fd;k tk ldrk gS % 

 (A*) viksgu          (B) isIVhdj.k   

 (C) fQYVj djuk ¼filtration½    (D) vkWDlhdj.k 

Sol. Dialysis is used to purify colloid. 

gy- viksgu dk mi;ksx dksykWbM ds 'kqf)dj.k esa fd;k tkrk gSA  

 
D-2. Peptisation is : 
 (A) conversion of a colloidal into precipitate form 
 (B*) conversion of precipitate into colloidal sol 
 (C) conversion of metal into colloidal sol by passage of electric current 
 (D) conversion of colloidal sol into macromolecules 

 isIVhdj.k gS % 

 (A) dksykWbMh foy;u dk vo{ksi es :ikUrj.k  

 (B*) vo{ksi dk dksykWbMh lkWy esa :ikUrj.k  

 (C) oS|qr&/kkjk dks izokfgr dj /kkrq dk dksykWbMh lkWy esa :ikUrj.k  

 (D) dksykWbMh lkWy dk o`gn v.kq esa :ikUrj.k 

Sol. Process by which precipitate is converted into colloid is known as peptisation.  

gy- og çfØ;k ftlds }kjk ,d vo{ksi] dksykWbM esa ifjofrZr gks tkrk gS] mls isIVhdj.k dgrs gSA  

 
D-3. Bleeding is stopped by the application of ferric chloride. This is because :  
 (A) the blood starts flowing in opposite direction 
 (B) the blood reacts and forms a solid, which seals the blood vessel 
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 (C*) the blood is coagulated and thus the blood vessel is sealed 
 (D) the ferric chloride seals the blood vessel. 

 QsfjdDyksjkbM dks dke esa ysdj jDr&L=kko dks jksdk tk ldrk gS] bldk dkj.k gS %  

 (A) jDr foifjr fn'kk esa cgus yx tkrk gSA 

 (B) jDr fØ;k dj ,d Bksl dk fuekZ.k djrk gS] tks fd jDr ufydk dks can dj nsrk gSA  

 (C*) jDr LdfUnr gks tkrk gS blfy, jDr ufydk ls L=kko can gks tkrk gSA  

 (D) Qsfjd DyksjkbM jDr ufydk dks can djrk gSA  

Sol. Blood is a colloidal solution containing a –ve charge colloidal particle (Albuminoid), bleeding can be 
stopped by use of alum or FeCl3 solution. The addition of Al3+ or Fe3+ causes coagulation of blood, so 
bleeding stops. 

gy- jDr _.kkosf'kr dksykWbMh d.k ¼,YcqfeuksbM½ j[kus okyk ,d dksykWbMh foy;u gSaA tc jDr esa ,ye vFkok FeCl3 

foy;u dks iz;qDr fd;k tkrk gS rc Al3+ vFkok Fe3+ ds /kukosf'kr d.k] jDr ds _.kkosf'kr dksykWbMh d.kksa dks 

vo{ksfir dj nsrs gSA ftlls jDr FkDds ds :i esa te tkrk gS vkSj jDr dk cguk :d tkrk gSA  
 

Section (E) : Coagulation, Protection And application of colloid 

[k.M (E) : Ldanu] j{k.k ,oa dksykWbM ds vuqç;ksx  

E-1. Gold number of a lyophilic sol is such property that: 
 (A) the larger its value, the greater is the peptising power 
 (B) the lower its value, the greater is the peptising power 
 (C*) the lower its value, the greater is the protecting power 
 (D) the larger its value, the greater is the protecting power 

 ,d nzoLusgh lkWy dh Lo.kZ la[;k bl izdkj dk xq.k gS fd  

 (A) ftruk vf/kd bldk eku gksrk gS mruh gh isIVhdj.k {kerk vf/kd gksrh gSA  

 (B) ftruk de eku gksrk gS] mruh gh isIVhdj.k {kerk vf/kd gksrh gSA 

 (C*) ftruk de bldk eku gksrk gS] mruh gh j{k.k {kerk vf/kd gksrh gSA   

 (D) ftruk eku vf/kd gksrk gS] mruh gh j{k.k {kerk vf/kd gksrh gSA 

Sol. Gold number  
1

Pr otecting power
.  

gy- Lo.kZ la[;k  
1

j{k.k {kerk
.  

 

E-2. Protective sols are :  
 (A*) lyophilic  (B) lyophobic  (C) both (A) and (B) (D) none of (A) and (B) 

 j{kd lkWy fuEu gS %  

 (A*) nzoLusgh  (B) nzofojks/kh  (C) (A) rFkk (B) nksuks (D) (A) rFkk (B) nksuksa ugha 

Sol. Their protective action is because of their lyophilic nature. 

gy- budh j{k.k {kerk budh nzoLusgh çd`fr ds dkj.k çkIr gksrh gSA 
 

E-3. For the coagulation of 200 mL of As2S3 solution, 10 mL of 1 M NaCl is required. What is the coagulating 
value (number of milli moles of solute needed for coagulation of 1 liter of solution) of NaCl.  

 As2S3 foy;u ds 200 ml ds Ldanu ds fy, 1 M NaCl ds 10 mL vko';d gSA NaCl dk Ldanu eku (1 yhVj 

foy;u ds Ldanu ds fy, vko';d foys; ds feyheksyks dh la[;k) D;k gS \  

 (A) 200   (B) 100   (C*) 50   (D) 25 
Sol. 10 ml of 1 M NaCl contains NaCl = 10 × 1 = 10 milli mole 
 200 ml of As2S3 required NaCl for the coagulation = 10 milli mole 

  1000 ml of As2S3 required NaCl for the coagulation = 10 × 1000/ 200 = 50 milli mole  

Sol. 1 M NaCl dk 10 mL = 10 × 1 = 10 feyheksy NaCI ;qDr gSa 

 200 ml As2S3 ds Ldanu ds fy, vko';d NaCl = 10 feyheksy 

  1000 ml As2S3 ds Ldanu ds fy, vko';d NaCl = 10 × 1000/ 200 = 50 feyheksy 
 

E-4. Which of the following ions is most effective in the coagulation of an arsenious sulphide solution ?  

 ,d vklsZfu;l lYQkbM foy;u ds Ldanu esa dkSulk vk;u lokZf/kd izHkkoh gS \  
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 (A) K+           (B) Mg2+   (C*) Al3+   (D) C 

Sol. Effectiveness of ion in coagulation  charge on coagulating ion. 

gy- Ldanu esa vk;u dh çHkkfork   Ldanudkjh vk;u ij vkos'kA  
 

E-5.  Which of the following ions is most effective in the coagulation of ferric hydroxide solution ?  

 QSfjd gkbMªkWDlkbM foy;u ds Ldanu esa dkSulk vk;u lokZf/kd izHkkoh gS \  

 (A) Cl¯           (B) Br 
–   (C) NO2¯        (D*) SO4

2– 

Sol. Ferric hydroxide is a positive sol. 

gy- QSfjd gkbMªkWDlkbM ,d /kukRed lkWy gSA  
 

Section (F) : Emulsion and Gel  

[k.M (F) : ik;l rFkk tSy  

F-1. Small liquid droplets dispersd in another liquid is called :  
 (A) Suspension  (B*) Emulsion  (C) Gel   (D) True solution  

 fdlh nwljs nzo eas ,d nzo dh cwanks dk ifjf{kIr gksuk dgykrk gS %  

 (A) fuyEcu   (B*) ik;l   (C) tSy   (D) okLrfod foy;u  

Sol. Liquid in liquid is known as emulsion. ¼nzo esa nzo dh mifLFkfr dks ik;l dgrs gSA½  


PART - III : MATCH THE COLUMN 

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN) 


1. Match list I with list II and select the correct answer : 

 List-I  List-II 

(P) Mechanical property of colloid (1) Dialysis 

(Q) Purification (2) Peptization 

(R) Gold number (3) Brownian movement 

(S) Formation of a sol (4) Protection 

 lwph I rFkk lwph II dks lqesfyr dhft, rFkk lgh mÙkj dk p;u dhft,A  

 lwph-I  lwph-II 

(P) dksykWbM dk ;kaf=kd xq.k (1) viksgu 

(Q) ifj'kks/ku (2) isIVhdj.k  

(R) xksYM la[;k (3) czkmfu;u xfr  

(S) ,d lkWy dk fuekZ.k (4) laj{k.k 

 Code ¼dksM+½ :  

  P Q R S   P Q R S  
 (A)   3 4 1 2  (B) 1 2 4 3  
 (C*)   3 1 4 2  (D)  2 3 1 4 
Sol. (A) Mechanical property of colloid particle is known as Brownian movement.  
 (B) Purification of colloids is done by dialysis.    

 (C) Gold number  
1

protection power
  

 (D) Formation of a sol is done by peptization.   
 

Sol. (A) dksykWbM d.kksa ds ;kaf=kd xq.k dks czkmfu;u xfr dgrs gSaA     

 (B) dksykWbM dk ifj'kks/ku] viksgu }kjk fd;k tkrk gSA       

 (C) xksYM la[;k  
1

j{k.k {kerk
   

 (D) ,d lkWy dk fuekZ.k isIVhdj.k }kjk fd;k tkrk gSA  

 
2. Match list I with list II and give the correct answer : 

 List-I  List-II 

(A) Gold sol (p) Bredig's Arc method 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Surface Chemistry 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVSC - 17 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

(B) Purification of colloidal solution (q) Negatively charged 

(C) As2S3 sol (r) Dialysis 

(D) Zeta potential (s) Electro kinetic potential  

(E) Casein (t) Double decomposition reaction 

  (u) Protective colloid  

 lwph I rFkk lwph II dks lqesfyr dhft, rFkk lgh mÙkj dk nhft,A 

 lwph-I  lwph-II 

(A) Lo.kZ lkWy (p) czsfM+x vkdZ fof/k 

(B) dksykWbMh foy;u dk 'kqf)dj.k (q) _.kkRed vkosf'kr 

(C) As2S3 lkWy (r) viksgu 

(D) ftVk foHko (s) fo|qr xfrd foHko 

(E) dSlhu (t) f}fo?kVu vfHkfØ;k  

  (u) laj{kh dksykWbM 

Ans. (A  – p, q) ; (B–r) ; (C – q, t) ; (D – s) ; (E – u) 
Sol. (A) Gold sol is prepared by Bredig's Arc method and it is negatively charged  
 (B) Purification of colloidal solution is done by dialysis. 
 (C) As2S3 sol is prepared by Double decomposition reaction and it is negatively charged. 
 (D) Zeta potential-potential difference between stable layer and disperse layer. (Electro kinetic 

potential)  
 (E) Casein is lyophilic Protective colloid.   

gy % (A) Lo.kZ lkWy dks czsfMax vkdZ fof/k }kjk cuk;k tkrk gS rFkk ;g _.kkosf'kr gksrk gSA    

 (B) dksykWbMh foy;u dk 'kqf)dj.k viksgu }kjk fd;k tkrk gSA    

 (C) As2S3 lkWy dks f}fo?kVu vfHkfØ;k }kjk cuk;k tkrk gS rFkk ;g _.kkosf'kr gksrk gSA      

 (D) ftVk foHko LFkk;h ijr ,oa ifj{ksfir ijr ds e/; mifLFkr foHkokarj gksrk gSA (oS|qrxfrd foHko)   

 (E) dSlhu nzo Lusgh laj{kh dksykWbM gksrk gSA  

 




 Marked questions are recommended for Revision. 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA  


PART - I : ONLY ONE OPTION CORRECT TYPE  

Hkkx - I : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE)  


1.  Which of the following statements is correct for a lyophilic solution ?  
 (A) It is not easily solvated   (B) The coagulation of this sol is irreversible in nature 
 (C) It is unstable    (D*) It is quite stable in a solvent 

 ,d nzo Lusgh foy;u ds fy, fuEu esa ls dkSulk dFku lgh gS \ 

 (A) bldk vklkuh ls foyk;du ugha gks ikrk gSA (B) bl lkWy dk Ldanu vuqRØe.kh; izd`fr dk gksrk gSA 

 (C) ;g vLFkk;h gSA     (D*) ;g foyk;d esa LFkk;h gksrk gSA 

Sol. Lyophilic solution is easily solvated and quite stable in solvent. 

gy- nzo Lusgh foy;u vklkuh ls foyk;fdr gks tkrs gS rFkk foyk;d esa vf/kd LFkk;h gksrs gSA 

 
2.  Liquid-liquid colloidal system is known as 
 (A) aerosol       (B) foam       (C*) emulsion   (D) gel  

 nzo&nzo dkWyksbMh fudk; fuEu izdkj ls tkuk tkrk gS % 

 (A) ,jkslkWy       (B) >kx       (C*) ik;l  (D) tSy  

Sol. Emulsion is liquid in liquid colloidal system.  

gy- ik;l nzo dkWyksbMh fudk; esa nzo gSA  

 
3.  The colloidal system consisting of a liquid dispersed in a solid dispersion medium is termed as :  
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 (A) aerosol       (B) foam        (C) emulsion   (D*) gel 

 dksykWbMh fudk; tks fd Bksl ifj{ksi.k ek/;e esa ifjf{kIr nzo gksrk gS] dgykrk gS %  

 (A) ,jkslkWy       (B) >kx       (C) ik;l  (D*) tSy  

Sol. Liquid in solid sol is gel. 

gy- Bksl lkWy esa nzo dh mifLFkfr dks tSy dgrs gSA 

 
4.  Which of the following statements is not correct ? 
 (A)  A colloidal solution is a heterogeneous two-phase system  
 (B*) Silver sol in water is an example of lyophilic solution. 
 (C) Metal hydroxides in water are examples of lyophobic solution  
 (D) Liquid-liquid colloidal solution is not  a stable system   

 fuEu esa ls dkSulk dFku lgh ugha gS \ 

 (A)  ,d dksykWbMh foy;u] ,d fo"kekaxh f}izkoLFkk fudk; gksrk gSA  

 (B*) ty esa flYoj lkWy ,d nzoLusgh foy;u dk ,d mnkgj.k gSA 

 (C) ty esa /kkrq gkbMªkWDlkbM] nzofojks/kh foy;u dk mnkgj.k gSA  

 (D) nzo&nzo dksykWbMh foy;u LFkk;h ra=k ugha gSA  

Sol. Silver sol in water is an example of lyophobic solution. 

gy- ty esa flYoj lkWy ,d nzofojks/kh foy;u dk ,d mnkgj.k gSA 
 

5.  Size of colloidal particles may range from : 
 (A*) 1 to 1000 nm (B) 10 to 100 pm  (C) 1 to 100 µm              (D) 1 to 10 mm 

 dksykWbMh d.kksa ds vkdkj dh ijkl fuEu gS % 

 (A*) 1 ls 1000 nm rd (B) 10 ls 100 pm rd (C) 1 ls 100 µm rd  (D) 1 ls 10 mm rd 

Sol. Colloidal particle has size range of 1 to 1000 nm. 

gy- dksykWbM d.k dh vkdkj ijkl  1 ls 1000 nm gksrh gSA 
 

6. Which of the following represents a multimolecular colloidal particles? 
 (A) Starch  (B*) A sol of gold (C) Proteins   (D) Soaps 

 fuEu esa ls dkSu cgqvkf.od dksykWbMh d.kksa dks iznf'kZr djrk gS \  

 (A) LVkpZ   (B*) xksYM dk lkWy  (C) izksfVu  (D) lkcqu 

Sol. Gold sol is multimolecular colloid. 

gy- xksYM dk lkWy cgqvkf.od dksykWbM gksrk gSA  
 

7. Which of the following anions will have minimum flocculation value for the ferric oxide solution ?  

 Qsfjd vkWDlkbM foy;u ds fy, fuEu esa ls fdl _.kk;u dk Å.kZu eku ¼flocculation½ U;wure gksxk \ 

 (A) Cl–   (B) Br–     (C) SO4
2–     (D*) [Fe(CN)6l3- 

Sol. Higher the charge on coagulating ion, lesser the flocculation value. 

gy- Ldanudkjh vk;u ij ftruk vf/kd vkos'k gksrk gS] Å.kZu eku mruk gh de gksrk gSA  

 

8. Which of the following represents a macromolecular colloidal particles ?  
 (A) Solution of gold  (B*) Cellulose  (C) Soaps                             (D) Synthetic detergents 

 fuEu esa ls o`gn~ vkf.od dksykWbMh d.k gS \ 

 (A) xksYM dk foy;u  (B*) lSywykst  (C)  lkcqu                             (D) la'ysf"kr viektZd 

Sol. Cellulose is macromolecular colloid. 

gy- lSywykst ,d og̀n vkf.od dksykWbM gSA  

 
9. Gold number of some lyophilic sols are :  

 Casein  0.01 

 Haemoglobin  0.03 

  Gum arabic  0.15 

V  Sodium oleate  0.40 

 Which has maximum protective power : 

 dqN nzo Lusgh lkWy dh Lo.kZ&la[;k fuEu gS % 

 dSlhu 0.01 
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 gheksXykschu 0.03 

  xe vjsfcd 0.15 

V  lksfM;e vksfy,sV 0.40 

 fuEu esa ls fdldk j{k.k lkeF;Z vf/kdre gSa \  

 (A*)    (B)    (C)    (D) V  
Sol. Lower the gold number, higher the protecting power of lyophillic colloid.  

gy- Lo.kZ&la[;k ftruh de gksxh] nzo Lusgh dksykWbM dh laj{kh {kerk mruh gh vf/kd gksxhA  

 

10. Arsenic () sulphide forms a sol with a negative charge. Which of the following ionic substances 
should be most effective in coagulating the sol ?  

 vklsZfud ()  lYQkbM ,d _.kkRed vkos'k ds lkFk ,d lkWy cukrk gSA lkWy dks LdfUnr djus ds fy, fuEu esa 

ls dkSulk vk;fud inkFkZ lcls vf/kd izHkkoh gS \ 

 (A) KCl               (B) MgCl2   (C*) Al2(SO4)3     (D) Na3PO4 
Sol. More the charge on cation, more the effectiveness of the electrolyte.  

gy- /kuk;u ij ftruk vf/kd vkos'k gksxk] fo|qr vi?kV~; dk çHkko mruk gh vf/kd gksxkA  

 
11.  Smoke is a dispersion of : 
 (A) gas in gas          (B) gas in solid  (C*) solid in gas  (D) liquid in gas  

 /kq¡vk fuEu dk ifj{ksi.k gS % 

 (A) xSl esa xSl dk  (B) Bksl esa xSl dk           (C*) xSl esa Bksl  dk      (D) xSl esa nzo dk 

Sol. Smoke is solid in gas dispersion. 

gy- /kq¡vk] xSl esa Bksl dk ifj{ksi.k gSA 

 
12. Smoke has generally blue tinge. It is due to : 
 (A*) scattering         (B) coagulation  (C) Brownian motion (D) electro-osmosis 

 /kq¡vk izk;% uhys jax dk gksrk gSA ;g fuEu ds dkj.k gS % 

 (A*) izdh.kZu          (B) Ldanu          (C) czkmfu;u xfr    (D) oS|qr&ijklj.k 

Sol. Smoke is blue because of scattering of light. 

gy- /kq¡vk çdk'k ds çfd.kZu ds dkj.k uhyk gksrk gSA 

 
13. Which one of the following statements is false for hydrophilic sols ?  
 (A) they do not require  electrolytes for stability  
 (B*) their viscosity is of the order of that of water  
 (C) their surface tension is usually lower than that of dispersion medium.  
 (D) none of these 

 fuEu esa ls dkSulk okD; ty&Lusgh lkWy ds fy, xyr gS\ 

 (A) muesa LFkkf;Ro ds fy, fo|qr vi?kV~; dh vko';drk ugha gksrh gSA 

 (B*) budh ';kurk ty dh dksfV dh gksrh gSA  

 (C) mudk i`"B ruko lkekU;r% ifj{ksi.k ek/;e ls de gksrk gSA  

 (D) mijksDr esa ls dksbZ ughaA 

Sol. Viscosity of lyophilic colloid is less than water.  

gy- nzoLusgh dksykWbM dh ';kurk ty dh rqyuk esa de gksrh gSA  

 
14. Soaking of sponge by water is an example of : 
 (A) Simple adsorption    (B) Physical adsorption 
 (C) Chemisoption    (D*) Absorption 

 ,d Liat dk ty ds }kjk Hkhx tkuk] fuEu dk mnkgj.k gS % 

 (A) lkekU; vf/k'kks"k.k     (B) HkkSfrd vf/k'kks"k.k 

  (C) jklk;fud vf/k'kks"k.k     (D*) vo'kks"k.k 

Sol. Sponge will be completely soaked by water, so it is absorption. 

gy- Liat iw.kZ:i ls ty dks lks[k ysrh gS] blfy, ;g vo'kks"k.k gSA 
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15. Identify the appropriate graph between enthalpy and progress of physical adsorption. 

 (A*)  (B)    (C)  (D)    

 HkkSfrd vf/k'kks"k.k ls lEcfU/kr ,UFkSYih rFkk vfHkfØ;k dh çxfr ds e/; lgh vkjs[k igpkfu;s % 

 (A*)   (B)  (C)    (D)    

Sol.   

 For physical adsorption, activation energy is low and H is negative.  

    

 HkkSfrd vf/k'kks"k.k ds fy,] lfØ;.k ÅtkZ U;wu gksrh gS rFkk H _.kkRed gksrk gSA  

 

16. Hydrolysis of ester in catalysed by acid. Rate of hydrolysis of ester were obtained initially and after 
some ester has been hydrolysed as R0 and Rt  then (same temp.) 

 (A) R0 = Rt  (B*) R0 < Rt  (C) R0 > Rt  (D) Cannot be determined 

 ,LVj ds ty vi?kVu dks vEy }kjk mRçsfjr fd;k tkrk gSA ,sLVj ds tyvi?kVu dh nj izkjEHk esa rFkk dqN ,LVj 

tyvi?kfVr gksus ds i'pkr~ R0 rFkk Rt ds :i esa izkIr gqbZ] rc ¼leku rki½  

 (A) R0 = Rt  (B*) R0 < Rt  (C) R0 > Rt  (D) Kkr ugha fd;k tk ldrk 

Sol. Hydrolysis of ester produces acid which catalyses its hydrolysis so as reaction proceed, rate of reaction 
increases.  

gy- ,LVj dk ty vi?kVu vEy mRikfnr djrk gS vFkkZr~~ blds ty vi?kVu dks mRizsssfjr djrk gSA vfHkfØ;k ds vkxs 

c<+us ds lkFk&lkFk vfHkfØ;k dh nj c<+rh gSA  

 

PART - II : SINGLE OR DOUBLE INTEGER TYPE 

Hkkx - II : ,dy ;k f}&iw.kk±d eku izdkj (SINGLE OR DOUBLE INTEGER TYPE) 

 
1. When a graph is plotted between log x/m and log p, it is straight line with an angle 45° and intercept 

0.3010 on y-axis. If initial pressure is 0.3 atm, what will be the amount of gas adsorbed per gram of 
adsorbent : (Report your answer after multiplying by 10)  

 tc ,d xzkQ dks log x/m rFkk log p ds e/; [khapk tkrk gs rks 45° ds dks.k ij ,d lh/kh js[kk izkIr gksrh gS rFkk  

y-v{k ij 0.3010 dk vUr%[k.M feyrk gSA ;fn izkjfEHkd nkc 0.3 atm gS rks vo'kks"kd ds }kjk izfr xzke vo'kksf"kr 

xSl dh ek=kk D;k gksxh \ (vius mÙkj dks 10 ls xq.kk nsdj crkvksa)  

Ans. 6  

Sol. log 
x

M
 = log k + 

1

n
 log P  
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1

n
 = tan 45°  log k = 0.3010  

 n = 1   k = 2 

 
x

m
 = 2 × (0.3)1  

 x = 0.6  
 
2. The volume of nitrogen gas (measured at STP) required to cover a sample of silica gel with a mono-

molecular layer is 129cm3/g of gel. Calculate the surface area per gram of the gel if each nitrogen 
molecule occupies 16.2 × 10–20m2. (Report your answer after dividing by 10)   

 ,d ,dy vkf.od ijr ds lkFk flfydk tSy (gel) ds ,d izkn'kZ dks ?ksjus ds fy, vko';d ukbVªkstu xSl (STP 

ij ekfir) dk vk;ru 129 cm3/g tSy (gel) gSA tSy (gel) dk izfr xzke i`"Bh; {ks=kQy ifjdfyr dhft,] ;fn 

izR;sd ukbVªkstu v.kq 16.2 × 10–20m2 {ks=kQy ?ksjrk gSA (vius mÙkj dks 10 ls Hkkx nsdj crkvksa) 

Ans. 56  
Sol. Surface area per gram of silica gel =  area occupied by each N2 × no. of N2 molecules 

     = 16.2 × 10-20 × 
23129

6.02 10
22400

  
   

  
 = 560m2  

Sol. flfydk tSy (gel) dk izfrxzke i`"Bh; {ks=kQy =  izR;sd N2 }kjk ?ksjk x;k {ks=kQy × N2 v.kqvksa dh la[;k 

     = 16.2 × 10-20 × 
23129

6.02 10
22400

  
   

  
 = 560m2  

 
3. How many of these reactions are homogeneously catalyzed?  

 (i) NO(g)

2 2 32SO (g) O (g) 2SO (g)     

 (ii) 2 4H SO ( )

12 22 11 2 6 12 6 6 12 6C H O (aq.) H O( ) C H O (aq.) C H O (aq.)     

      Glucose   Fructose  

 (iii) Pt(s)

3 2 32SO (g) O (g) 2SO (g)    

 (iv) Fe(s)

2 2 3N (g) 3H (g) 2NH (g)     

 (v) Pt(s)

3 2 24NH (g) 5O (g) 4NO(g) 6H O(g)     

 (vi) HCl( )

3 3 3CH COOCH ( ) CH COOH(aq)    

 (vii)  Vegetable oils Ni(s)

2( ) H (g)   Vegetable ghee (s).  

 fuEu esa ls fdruh vfHkfØ;k,sa lekaxh mRçsfjr gS \  

 (i) NO(g)

2 2 32SO (g) O (g) 2SO (g)     

 (ii) 2 4H SO ( )

12 22 11 2 6 12 6 6 12 6C H O (aq.) H O( ) C H O (aq.) C H O (aq.)     

      Xywdkst    ÝDVksl  

 (iii) Pt(s)

3 2 32SO (g) O (g) 2SO (g)    

 (iv) Fe(s)

2 2 3N (g) 3H (g) 2NH (g)     

 (v) Pt(s)

3 2 24NH (g) 5O (g) 4NO(g) 6H O(g)     

 (vi) HCl( )

3 3 3CH COOCH ( ) CH COOH(aq)    

 (vii)  ouLifr rsy Ni(s)

2( ) H (g)   ouLifr ?kh (s).  

Ans. 3 (i, ii, vi)  
 
4. Coagulation value of the electrolytes AlCl3 and NaCl for As2S3 sol are 0.093 and 52 repectively. How 

many times AlCl3 has greater coagulating power than NaCl. 

 As2S3 lkWy ds fy, oS|qr vi?kV~; AlCl3 o NaCl ds Ldanu ds eku Øe'k% 0.093 rFkk 52 gSaA AlCl3 dh Ldanu 

{kerk NaCl ls fdrus xquk vf/kd gS \  

Ans. 560  

Sol. 3coagulation power of AlCl

coagulation power of NaCl
 = 

3

coagulation valueof NaCl

coagulation value of AlCl
.  
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 3AlCl

NaCl

 d s fy, LdUnu lkeF; Z

d s fy, LdUnu lkeF; Z
 = 

3

NaCl

AlCl

d s fy, LdUnu eku 

d s fy, LdUnu eku 
  

 

5. Among the following number of correct statements are : 
 (i) Stability of lyophilic colloids is mainly due to the strong interaction between dispersed particle and 

dispersion medium. 
 (ii) Entropy change for adsorption of gases over solid is positive. 
 (iii) Gelatin has considerably low value of gold number and is effective protective colloid. 
 (iv) Zeta potential is also responsible for stability of lyophobic colloid solution. 
 (v) Surface tension of lyophilic colloidal solution is lesser than that of dispersion medium. 

 fuEu esa ls lgh dFkuksa dh la[;k gS %   

 (i) nzo Lusgh dksykWbM dk LFkkf;Ro eq[;r% ifjf{kIr d.k (dispersed particle)  o ifj{ksi.k ek/;e (dispersion 

medium) ds e/; izcy vU;ksU; fØ;k ds dkj.k gksrk gSA 

 (ii) Bksl ij xSlksa ds vf/k'kks"k.k ds fy, ,UVªkWih ifjorZu /kukRed gksrk gSA 

 (iii) ftysfVu dh Lo.kZ la[;k (gold number) dk eku de gksrk gS rFkk ;g izHkkoh laj{kh dksykWbM (effective 

protective colloid) gSA 

 (iv) thVk foHko (Zeta potential) nzo fojks/kh dksykWbM foy;u ds LFkkf;Ro ds fy, Hkh mÙkjnk;h gSA 

 (v) nzo Lusgh dksykWbM foy;u dk i`"B ruko ifj{ksi.k ek/;e dh vis{kk de gksrk gSA 

Ans. 4  

Sol. (S)adsorption = –ve  

Sol. (S)vf/k'kks"k.k = –ve  

 
6. For the just coagulation of 250 mL of Fe(OH)3 sol, 2 mL of 1 M Na2SO4 electrolyte is required. What is 

the coagulating value of Na2SO4 electrolyte.  

 Fe(OH)3 lkWy 250 mL ds iw.kZ Ldanu (coagulation) ds fy,] 1 M Na2SO4 fo|qr vi?kV~; dk 2 mL vko';d gS] 

rc Na2SO4 fo|qr vi?kV~; dk Ldanu eku D;k gS ? 

Ans. 8  

Sol. Coagulating value = 
millimole of electrolyte

volume of solution(in lit.)
 = 

2 1
8

250

1000


    

Sol. Ldanu eku = 
oS| qr v i?kV~; d  s feyheksy 

foy;u dk vk;ru  ¼yhVj esa½
 = 

2 1
8

250

1000


    

 
7. The minimum concentration of an electrolyte required to cause coagulation of a sol is called its 

flocculation value. It is expressed in millimoles per litre. If the flocculation value of MgSO4 for standard 
As2S3 sol is 3.33. How many milligrams of MgSO4 is to be added to 20 ml standard As2S3 sol so that 
flocculation just starts ?  

 fdlh lkWy ds Ldanu ds fy, vko';d fo|qr vi?kV~; dh U;wure lkanzrk Ldanu eku dgykrh gSA bls feyheksy 

çfryhVj esa O;Dr djrs gSA ;fn MgSO4 dk Ldanu eku ekud As2S3 lkWy ds fy, 3.33 gS rks fdrus feyhxzke 

MgSO4 dh vko';drk 20 mL ekud As2S3 lkWy ds fy, gksxh \  

Ans. 8  

Sol. Flocculation value = 3.33 millimoles/L; Millimoles required for 20 mL = 
3.33

1000
 × 20 

 Mass in milligrams required for 20 mL = 
3.33

1000
 × 20 × 120 = 8 mg  

Sol. Å.kZu eku = 3.33 feyheksy/L; 20 mL ds fy, vko';d feyheksy = 
3.33

1000
 × 20 

 20 mL ds fy, vko';d nzO;eku feyhxzke esa = 
3.33

1000
 × 20 × 120 = 8 mg  
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PART - III : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE  

Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj  
 
1. Which of the following statements about physical adsorption is correct ?  
 (A) It is always monolayer    
 (B*) It is reversible in nature  

 (C*) It involves van der Waals interactions between adsorbent and adsorbate  
 (D*) It involves small enthalpy of adsorption as compared to chemisorption. 

 fuEu esa ls HkkSfrd vf/k'kks"k.k ds fy, dkSulk dFku lR; gSa \  
 (A) ;g lnSo ,dy ijr gksrh gSA  

 (B*) ;g izd`fr esa mRØe.kh; gSaA 

 (C*) vf/k'kks"kd rFkk vf/k'kks"; ds e/; okW.Mjoky vU;ksU; fØ;k gksrh gSA  

 (D*) blesa jklk;fud vf/k'kks"k.k dh vis{kk vf/k'kks"k.k dh ,UFkSYih dk eku de gksrk gSA  

Sol. Physical adsorption is multilayer.  

gy- HkkSfrd vf/k'kks"k.k cgqijrh; gksrk gSA  

 
2. Which of the following statements regarding adsorption is correct ?  
 (A*) Extent of adsorption of gases on charcoal increases with increase in pressure of the gas 
 (B) Extent of adsorption is independent of temperature 
 (C*) Extent of chemisorption by a given mass of adsorbent is limited 
 (D*) Extent of adsorption is dependent on the nature of adsorbent 

 vf/k'kks"k.k ds lanHkZ esa fuEu esa ls dkSuls dFku lgh gS \  

 (A*) xSl ds nkc esa o`f) ds lkFk pkjdksy ij xSlksa ds vf/k'kks"k.k dh ek=kk esa of̀) gksrh gSA 

 (B) vf/k'kks"k.k dh ek=kk rki ls Lora=k jgrh gSA 

 (C*) vf/k'kks"kd ds ,d fn;s x;s nzO;eku ij jklk;fud vf/k'kks"k.k dh ek=kk lhfer jgrh gSA 

 (D*) vf/k'kks"k.k dh ek=kk] vf/k'kks"kd dh izd`fr ij fuHkZj djrh gSaA 

Sol. Adsorption is dependent on temperature.  

gy- vf/k'kks"k.k rki ij fuHkZj gksrk gSA 
 

3.  Which of the following is characteristic of chemisorption? 
 (A*) it is irreversible    (B*) it is specific  
 (C) it is multilayer phenomenon   (D*) heat of adsorption is generally around 80 – 240 kJ 

 fuEu esa ls dkSu jklk;fud vf/k'kks"k.k dk yk{kf.kd xq.k gS \  

 (A*) ;g vuqRØe.kh; gS     (B*) ;g fof'k"V gS  

 (C) ;g cgqijrh; ifj?kVuk gSA   (D*) vf/k'kks"k.k dh Å"ek lkekU;r% yxHkx 80 – 240 kJ gSA  

Sol. Chemisorption is monolayer phenomenon. 

gy- jklk;fud vf/k'kks"k.k ,dyijrh; ifj?kVuk gSA 
 

4. Which is/are a purely surface phenomena : 
 (A*) surface tension         (B*) adsorption  (C) absorption  (D) none of these 

 fuEu esa ls 'kq) :i ls i`"Bh; ifj?kVuk gS@gSaA  

 (A*) i`"B ruko  (B*) vf/k'kks"k.k   (C) vo'kks"k.k   (D) buesa ls dksbZ ughaA  

Sol. Absorption is a bulk phenomena. 

gy- vo'kks"k.k ,d cgqr LFkwy ¼og̀n~½ ifj?kVuk gSA  
 

5. Which of the following are correct statements ?     
 (A*) Spontaneous adsorption of gases on solid surface is an exothermic process as entropy decreases 

during adsorption 
 (B) Formation of micelles takes place when temperature is below Kraft Temperature (Tk) and 

concentration is above critical micelle concentration (CMC) 
 (C*) Longer the length of hydrophobic chain, smaller is the value of critical micelle concentration (CMC) 
 (D) According to Hardy-Schulze rule the coagulation (flocculating) value of Fe3+ ion will be more than 

Ba2+ or Na+. 
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 fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa \   

 (A*) xSl dk Bksl lrg ij Lor% vf/k'kks"k.k Å"ek{ksih vfHkfØ;k gS] D;ksafd bl vf/k'kks"k.k ds nkSjku ,UVªksih esa deh 

vkrh gSA 

 (B) felsy (Micelles) dk cuuk ØkW¶V rki (Kraft Temperature) (Tk) ls de rki ij rFkk tc lkUnzrk] Økafrd 

felsy lkUnzrk (CMC) ls vf/kd gksrh gS] rc gksrk gSA 

 (C*) tyfojks/kh J`a[kyk (hydrophobic chain) dh yEckbZ vf/kd gksus ij] Økafrd felsy lkUnzrk (CMC) dk eku 

de gksrk gSA 

 (D) gkMhZ&'kqYts fu;e (Hardy-Schulze rule) ds vuqlkj Fe3+ vk;u dk Ldanu eku (coagulating value) Ba2+ ;k 

Na+ ls vf/kd gksrk gSA  

Sol. (A) G = H – TS < O   as S < O so H has to be negative  
 (B) Micelles formation will take place above Tk and above CMC   
 (D) Fe3+ ions will have greater flocculatibility power so smaller flocculating value.   

Sol. (A) G = H – TS < O, D;ksafd  S < O,  gS blfy, H ,d _.kkRed eku j[krk gSA 

 (B) Tk rFkk CMC ds Åij felsy (micelles) dk fuekZ.k gksrk gSA 

 (D) Fe3+ vk;u dh vf/kd Å.kZu {kerk gksrh gS blfy, Å.kZu dk eku de gksrk gSA  

 
6. Which of the following statements are true for physisorption? 
 (A*) Extent of adsorption increases with increase in pressure. 
 (B) It needs activation energy 
 (C*) It can be reversed easily 
 (D) It occurs at high temperature. 

 HkkSfrd vf/k'kks"k.k ds fy, fuEu esa ls dkSulk okD; lR; gS \  

 (A*) nkc esa o`f) ds lkFk vf/k'kks"k.k dh ek=kk c<+rh gSA (B) bldks lfØ;.k ÅtkZ dh vko';drk gksrh gSA  

 (C*) bls vklkuh ls mRØe.kh; cuk;k tk ldrk gSA  (D) ;g mPp rki ij gksrh gSA  

Sol. Physisorption is reversible and its extent increases with pressure.  

gy- HkkSfrd vf/k'kks"k.k mRØe.kh; gksrk gS rFkk ;g nkc ds lkFk c<+rk gSA  

 
7. Identify the reactions that includes inhibtors in the reactions mixture.  

 (A) 
Fe

2 2 3
Mo

N 3H 2NH     (B) Vegetable Oil + H2 
Ni

Cu
  Vegetable ghee.  

 (C*) 
2

Fe
2 2 3

CO / H S
N 3H 2NH     (D*) 

4

Pd
2

BaSO
RCOCl H RCHO HCI      

 ,slh vfHkfØ;k,sa igpkfu,s ftuds vfHkfØ;k feJ.k esa vojks/kd gksrs gS&   

 (A) 
Fe

2 2 3
Mo

N 3H 2NH     (B) ouLifr rSy + H2 
Ni

Cu
  ouLifr ?kh  

 (C*) 
2

Fe
2 2 3

CO / H S
N 3H 2NH     (D*) 

4

Pd
2

BaSO
RCOCl H RCHO HCI     

 
8. Which of the following are the correct :  
 (A*) A Catalyst remains unchanged in mass and chemical compositions at the end of reactions. 
 (B*) Finely devided state of catalyst is more efficient for the reactions. 
 (C) Catalyst change equilibrium state of the reaction. 
 (D) A catalyst changes the entropy and the free energy of a reaction. 

 fuEu esa ls lgh dFku dkSuls gSa \  

 (A*) ,d mRçsjd vfHkfØ;k ds vUr rd nzO;eku ,oa jklk;fud la?kVu ds lkis{k vifjofrZr jgrk gSA  

 (B*) mRçsjd dk eghu pw.kZ vfHkfØ;k ds fy, vf/kd n{k gksrk gSA 

 (C) mRçsjd vfHkfØ;k dh lkE;koLFkk dks ifjofrZr dj nsrk gSA 

 (D) ,d mRçsjd vfHkfØ;k dh ,UVªkWih ,oa eqDr ÅtkZ ifjorZu dks cny nsrk gSA  

 
9.  The diameter of colloidal particle is of the order :  

 dksykWbMh d.k dk O;kl fuEu dksfV dk gksrk gS %  

 (A) 10–3 m            (B*) 10–6 m            (C) 10–15 m             (D*) 10–7 m  

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Surface Chemistry 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVSC - 25 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

Sol. Colloidal particle diameter is 10–9 m to 10–6 m. 

gy- dksykWbMy d.k dk O;kl 10–9 m ls 10–6 m gksrk gSA 

 
10. Which of the following are examples of aerosols? 
 (A) Whipped cream (B*) Cloud  (C*) Fog  (D) Soap lather 

 fuEu esa ls dkSu ,jkslkWy dk mnkgj.k gS \ 

 (A) QsaVh gqbZ Øhe (Whipped cream)  (B*) ckny  

 (C*) dksgjk     (D) lkcqu ds >kx  

Sol. Solid in gas is known as aerosol.  

gy- xSl esa Bksl dh mifLFkfr dks ,jkslkWy dgrs gSA  

 
11. Which of the following are hydrophobic sols ?  
 (A) Protein sol  (B*) Gold sol  (C) Gum sol  (D*) Fe(OH)3 sol. 

 fuEu esa ls nzo fojks/kh lkWy dkSulk gS \  

 (A) izksfVu lkWy  (B*) xksYM lkWy  (C) xe~ lkWy  (D*) Fe(OH)3 lkWy 

Sol. Gold sol and Fe(OH)3 sol are hydrophobic. 

gy- xksYM lkWy ,oa Fe(OH)3 lkWy ty fojks/kh gSA  

 
12. Which of the following are multimolecular colloids ? 
 (A*) Sulphur (B) Egg albumin in water (C*) Gold sol  (D) Soap solution  

 fuEu esa ls dkSu cgqvkf.od dksykWbM gS \ 

 (A*) lYQj (B) ikuh esa v.Ms dh tnhZ   (C*) Lo.kZ lkWy  (D) lkcqu dk foy;u  

Sol. Egg albumin is marcomolecular colloid and soap solution is associated colloid.  

gy- v.Ms dh tnhZ og̀n vkf.od dksykWbM gS rFkk lkcqu dk foy;u laxqf.kr dksykWbM gSA  

 
13. The origin of charge on colloidal solution is  
 (A*) Self dissociation (in soaps and detergents)  (B*) Electron capture during Bredig's arc method 
 (C*) Selective adsorption of ion on their surface (D) It is due to addition of protective colloids  

 dksykWbMh foy;u ij vkos'k dh mRifÙk gksrh gS&  

 (A*) Lor% fo;kstu ¼lkcqu rFkk viektZd esa½  (B*) czsfMx vkdZ fof/k ds nkSjku bysDVªkWu dks xzg.k djuk   

 (C*) i`"B ij vk;uksa dk p;ukRed vf/k'kks"k.k  (D) ,slk laj{kh dksykWbM dks feykus ds dkj.k gksrk gSA  

Sol. Due to addition of protective colloids a protective layer is formed around colloidal particle.  

gy- laj{kh dksykWbM feykus ds dkj.k] dksykWbMy d.kksa ds pkjks vksj ,d laj{kh ijr cu tkrh gSA  

 
14. Which of the following is/are not true for lyophilic colloid ?  
 (A*) These are prepared by special indirect methods. 
 (B*) The particles must travel towards the anode or cathode under the influence of an electric field. 
 (C) These are called on intrinsic colloid 
 (D*) Small quantity of electrolyte is sufficient to cause precipitation of these. 

 fuEu esa ls dkSulk@dkSuls dFku nzoLusgh dksykWbM ds fy, lR; ugha gS@gSa ? 

 (A*) ;g fof'k"V vizR;{k fof/k;ksa }kjk curs gSA  

 (B*) d.k ,uksM ;k dSFkksM+ dh vksj fo|qr {ks=k ds izHkko ds vUrxZr xfr djuk pkfg,A   

 (C) ;g ewyHkwr (intrinsic) dksykWbM dgykrs gSA  

 (D*) fo|qr vi?kV~; dh lw{e ek=kk buds vo{ksi.k ds fy, i;kZIr gksrh gSA  

Sol. * These are prepared by direct mixing  
 * The particles may or may not migrate under the influence of an electric field. 
 * Large quantities of electrolytes is required to cause precipitation. 

Sol. * ;g izR;{k feJ.k ds }kjk cuk;s tkrs gSA  

 * d.k fo|qr {ks=k ds izHkko ds vUrxZr izokflr gks Hkh ldrs gS vkSj ugh Hkh gks ldrs gSA  

 *  fo|qr vi?kV~; dh vf/kd ek=kk vo{ksi.k ds fy, vko';d gksrh gSA  

 
15. Which of the following are based on Tyndall effect. 
 (A*) Tail of comets    (B) Deltas 
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 (C*) Blue colour of sky    (D) Coagulation  

 fuEu esa ls fV.My izHkko ij vk/kkfjr gS 

 (A*) iqPNy rkjk     (B) MsYVk  

 (C*) vkdk'k dk uhyk jax    (D) Ldanu 

Sol. Delta formation is because of coagulation. 

gy- Ldanu ds dkj.k MsYVk dk fuekZ.k gksrk gSA  
 

16. Which of the following statements is correct? 
 (A*) Peptization is the process by which some fresh precipitates are converted into the colloidal state by 

addition of little suitable electrolyte. 
 (B*) Metal sols of gold, silver and platinum can be prepared by Bredig's arc method. 
 (C) Impurities present in a solution makes it more stable. 
 (D*) Dialysis is a process to remove impurities of ions and molecules from a solution. 

 fuEu esa ls dkSuls dFku lgh gS \  

 (A*) isIVhdj.k og izfØ;k gS ftlesa vYi ek=kk esa mi;qDr oS|qr vi?kV~; dks feykus ij dqN rktk vo{ksi dksykbMh 

voLFkk esa ifjofrZr gks tkrk gSA 

 (B*) czsfMx vkdZ fof/k }kjk xksYM] flYoj rFkk IysfVue ds /kkrq lkWy dks rS;kj fd;k tk ldrk  gSaA  

 (C) foy;u esa mifLFkr v'kqf);k¡ bls vf/kd LFkk;h cukrh gSA  

 (D*) viksgu ,d fof/k gS tks ,d foy;u ls vk;u rFkk v.kqvksa dh v'kqf);k¡ gVkrh gSaA  

Sol. Impurity destabilises the solution. ¼v'kqf)] foy;u dks foLFkkuhd`r dj nsrh gSaA½  
 

17. Which is an example of coagulation? 
 (A*) curdling of milk     (B*) purification of water by addition of alum 
 (C*) formation of deltas at the river beds  (D) formation of ice 

 fuEu esa ls Ldanu dk mnkgj.k gS\  

 (A*) nw/k dk ngh cukuk      (B*) fQVdjh dks feykdj ty dk 'kqf)dj.k  

 (C*) unh ds eqgkusa ij MsYVk dk fuekZ.k   (D) cQZ dk fuekZ.k  

Sol. All three are example of coagulation.  

gy- mijksDr rhuksa Ldanu ds mnkgj.k gSaA  
 

18. When negatively charged colloids like As2S3 sol is added to positively charged Fe(OH)3 sol in suitable 
amounts  

 (A*) Both the sols are precipitated simultaneously . 
 (B*) This process is called mutual coagulation. 
 (C) They become positively charged colloids. 
 (D) They become negatively charged colloids. 

 tc i;kZIr ek=kk esa _.kkosf'kr As2S3 lkWy dk dksykWbMh foy;u] /kukosf'kr Fe(OH)3 lkWy esa feyk;k tkrk gSA  

 (A*) nksuksa lkWy ,d lkFk vo{ksfir gksxsaA 

 (B*) ;g izfØ;k ikjLifjd Ldanu ¼mutual coagulation½ dgykrh gSA 

 (C) ;s /kukosf'kr dksykWbM cu tk;sxsaA  

 (D) ;s _.kkosf'kr dksykWbM cu tk;sxsA  

Sol. Positive and negative sol will precipitate each other. 

gy- /kukRed vkSj _.kkRed lkWy ,d nwljs dks vo{ksfir djsaxsA 
 

19. Which of the following are incorrect statements ?  
 (A) Hardy schulz rule is related to coagulation 
 (B) Brownian movement and Tyndall effect are the characteristic of colloids. 
 (C*) In gel, the liquid is dispersed in liquid  
 (D*) Higher the gold number, more is the protective power of lyophillic sols.  

 fuEu esa ls dkSulk dFku xyr gS \ 

 (A) gkMhZ 'kqYts fu;e Ldanu ls lEcfU/kr gSA 

 (B) czkÅfu;u xfr o fV.My izHkko dksykWbM ds vfHkyk{kf.kd xq.k gSA 

 (C*) tSy esa nzo] nzo esa ifjf{kIr gksrk gSA 
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 (D*) Lo.kZ la[;k dk eku ftruk vf/kd gksxk nzoLusgh lkWy dh laj{kh {kerk mruh gh vf/kd gksxhA 

Sol. Gel is liquid in solid dispersion. 

gy- Bksl ifj{ksi.k esa nzo dh mifLFkfr dks tSy dgrs gSA  
 

20. Which of the following sols is positively charged? 
 (A) Arsenious sulphide     (B*) Aluminium hydroxide  
 (C*) Ferric hydroxide     (D*) Silver iodide in silver nitrate solution  

 fuEu esa ls dkSulk lkWy /kukosf'kr gksrk gS \  

 (A) vklsZfu;l lYQkbM     (B*) ,Y;qfefu;e gkbMªkWDlkbM 

 (C*) Qsfjd gkbMªkWDlkbM     (D*) flYoj ukbVªsV foy;u esa flYoj vk;ksMkbM 

Sol. As2S3 is negatively charged. (As2S3 _.kkosf'kr gksrk gSA½  

 

PART - IV : COMPREHENSION  

Hkkx - IV : vuqPNsn (COMPREHENSION)  
 

 Read the following passage carefully and answer the questions.  

 fuEu vuqPNsn dks /;kuiwoZd if<+;s rFkk iz'uksa ds mÙkj nhft,A 
 

Comprehension # 1 
 Many lyophilic sols and few lyophobic sols when coagulated under some special conditions changes 

into semi rigid mass, enclosing whole amount of liquid within itself, it is called gel and the process is 
called gelation. Gelatin Agar-agar, gum-Arabic can be converted into gels by cooling them under 
moderate concentration conditions. Hydrophobic sols like silicic acid. Al(OH)3 are prepared by double 
decomposition and exchange of solvent method. 

 

 Types of Gel : 
(i) Elastic gel : Those gel which have elastic properties. 
 Eg : Gelatin, Strach, Agar-Agar etc. 
 

(ii) Non- elastic gel : Those gel which are rigid. 
 Eg : Silica gel. 
 

 Properties of Gel : 
1. Syneresis/weeping of gel :  The spontaneous liberation of liquid from a gel is called syneresis or 

weeping of gels. It is reverse of swelling. 
 Eg : Gelatin, Agar-Agar show syneresis at low concentration while sillicic acid shows it at high 

concentration. 
2. Imbibition or swelling of gel :  When gel is kept in a suitable liquid (water) it absorb large volume of 

liquid. The phenomenon is called imbibition or swelling of gel. 
3. Thixotropic : Some gels when shaken to form a sol, on keeping changes into gel are termed as 

thixotropic gel and phenomenon is called thixotropy. 
 Eg : Gelatin and silica liquify on shaking changing into corresponding sol and the sol on keeping 

changes back into gel. 
 

vuqPNsn # 1 

 tc dqN fo'ks"k ifjfLFkfr;ksa esa dbZ nzo Lusgh lkWy o dqN nzo fojks/kh lkWy dks LdfUnr fd;k tkrk gS rks ;g v)Z 

n`<h; nzO;eku esa ifjofrZr gks tkrs gS ftlesa nzo dh lEiw.kZ ek=kk laxzfgr jgrh gS] bls tSy dgk tkrk gS o bl 

izØe dks tsyhdj.k dgrs gSA ftysfVu] vkxkj&vkxkj] xe~ vjsfcd e/;e lkfUnzr ifjfLFkfr;ks ds vUrZxr B.Mk djus 

ij tSy esa ifjofrZr gks tkrs gSA ty fojks/kh lkWy tSls fd flfyfld vEy] Al(OH)3 dh f}fo?kVu o foyk;d 

fofue; fof/k dk iz;ksx djds cuk;s tkrs gSA  

 tSy ds izdkj :  

(i) izR;kLFk tSy : og tSy ftuds izR;kLFk xq.k gksrs gSA 

 mnk- ftysfVu] LVkpZ] vkxkj-vkxkj bR;kfnA 
 

(ii)  vizR;kLFk tSy : og tSy tks n`<+ gksrs gSA 

 mnk- flfydk tSy 
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 tSy ds xq.k/keZ : 

1. tSy dk fjluk ;k tSy dk jksuk : ,d tSy ls nzo dk Lor% eqDr gksuk tSy dk fjluk dgykrk gSA ;g Qwyus 

(swelling) ds foijhr  izØe gksrk gSA 

 mnk- ftysfVu] vkxkj-vkxkj fuEurj lkUnzrk ij fjluk n'kkZrh gS tcfd flfyfld vEy bls mPp lkUnzrk ij n'kkZrk 

gSA 

2. tSy dk vUr%pw"k.k (Imbibition) vFkok Qwyuk : tc tSy dks mi;qDr nzo ¼ty½ esa j[kk tkrk gSa ;g nzo dk cM+k 

vk;ru vo'kksf"kr dj ysrk gSA rc bls tSy dk Qwyuk dgrs gSA  

3. dEikuqofrZrk : dqN tSy fgykus ij lkWy esa ifjofrZr gks tkrs gS rFkk fLFkj NksM+us ij ;g tSy esa ifjofrZr gks tkrs 

gSA bUgsa FkkbDlksVªkWfid tSy dgrs gS rFkk ;g ifj?kVuk FkkbDlksVªkWih dgykrh gSA 

 mnk- ftysfVu o flfydk fgykus ij nzfor gks tkrh gS o laxr lkWy esa ifjofrZr gks tkrh gS rFkk fLFkj NksM+us ij 

lkWy iqu% tSy esa ifjofrZr gks tkrs gSA  

 
1. Which of the following is used to adsorb water ? 
 (A*) Silica gel  (B) Calcium acetate (C) Hair gel  (D) Cheese 

 ty dks vf/k'kksf"kr djus ds fy, fuEu dks iz;qDr djrs gS&  

 (A*) flfydk tSy  (B) dSfYl;e ,lhVsV (C) gs;j tSy   (D) iuhj 
 

Sol. Silica gel is used to adsorb water.  

 ty dks vf/k'kksf"kr djus ds fy, flfydk tSy dk mi;ksx fd;k tkrk gSSA   

 
2. The process of imbibing water when elastic gel are placed in water is called : 
 (A*) imbibition  (B) synerisis  (C) coagulation  (D) thixotropy 

 izR;kLFk tSy dks ty esa j[kus ij tSy }kjk ty dk vo'kks"k.k dgykrk gS %  

 (A*) vUr%pw"k.k   (B) fjluk  (C) Ldanu   (D) dEikuqofrZrk  

Sol. The process of imbibing water when elastic gel are placed in water is called as imbibition.  

 izR;kLFk tSy dks ty esa j[kus ij tSy }kjk ty dk vo'kks"k.k vUr% pw"k.k dgykrk gSA  
 

3. Some types of gels like gelatin and silica liquify on shaking thereby changing into sols. The sols on 
standing change back into gels. This process is know as 

 (A) syneresis     (B*) thixotropy 
 (C) double decompostion   (D) peptization 

 ftysfVu o flfydk tSls izzdkj ds dqN tSy fgykus ij nzohd`r gks tkrs gS o fQj lkWy esa cny tkrs gSA bu lkWy 

dks j[ks jgus ij iqu% tSy esa cny tkrk gSA ;g izØe fuEu izdkj ls tkuk tkrk gSA 

 (A) tSy dk fjlko    (B*) daikuqofrZrk (thixotropy) 

 (C) f}fo?kVu      (D) isIVhdj.k  

Sol. Interconversion of sol and gel is known as thixotropy. 

 lkWy ,oa tSy ds vUrZifjorZu dks dEikuqofrZrk dgrs gSaA   

 
Comprehension # 2 
 The clouds consist of charged particles of water dispersed in air. Some of them are +vely charged, 

others are –vely charged. When +vely charged clouds come closer they cause lightening and 
thundering whereas when +ve and –ve charged colloids come closer they cause heavy rain by 
aggregation of minute particles. It is possible to cause artificial rain by throwing electrified sand or silver 
iodide from an aeroplane and thus coagulating the mist hanging in air. 

 Smoke screen is a cloud of smoke used to hide military, naval police etc. it consists of fine particles of 
TiO2.  

vuqPNsn # 2 

 ty ds vkosf'kr d.k ,oa ok;q ¼ifj{ksi.k ek/;e½ feydj ckny dk fuekZ.k djrs gSA muesa ls dqN /kukosf'kr gksrs gS] 

vU; _.kkosf'kr gksrs gSA tc /kukosf'kr ckny ikl gksrs gS rks os pedrs o xjtrs gSaA tcfd /kukosf'kr o _.kkosf'kr 

dksykWbM vkil esa ikl vkdj dqN lw{e d.kks ds ,d=k.k }kjk Hkkjh ckfj'k gksrh gSA ,d gokbZ tgkt ls oS| qr 

vkosf'kr feV~Vh vFkok flYoj vk;ksMkbM dks Qsaddj d`f=ke o"kkZ lEHko gks ikrh gS rFkk bl izdkj ok;q eas /kqa/k dk 

Ldanu gksrk gSA 
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 /kq,W ls cuk inkZ ,d /kq,W dk ckny gS tks fefyVªh dks Nqikus ds fy, ç;ksx fd;k tkrk gS] blesa ifjf{kIr TiO2 dk pw.kZ  

gksrk gSaA  

 
4. When excess of AgNO3 is treated with KI solution, AgI forms 
 (A*) +ve charged sol (B) –ve charged sol (C) neutral sol  (D) true solution 

 tc KI foy;u ds lkFk AgNO3 ds vkf/kD; dks mipkfjr fd;k tkrk gS rks AgI  

 (A*) +ve vkosf'kr lkWy cukrk gSA    (B) –ve vkosf'kr lkWy cukrk gSaA  

 (C) mnklhu lkWy cukrk gSA   (D) okLrfod foy;u cukrk gSaA  

Sol. AgNO3 (excess) + KI   AgI 3AgNO (remaining)
 AgI/Ag+   

Sol. AgNO3 (vkf/kD;) + KI   AgI 3AgNO ( )


'ks"k cpk Hkkx
 AgI/Ag+   

 
5. AgI helps in artificial rain because :  
 (A) it helps in ionisation of water   (B) it helps in dispersion process 
 (C*) it helps in coagulation   (D) all of them 

 AgI d`f=ke o"kkZ esa lgk;d gS D;ksfd  

 (A) ;g ty ds vk;uhdj.k esa lgk;rk djrk gSa (B) ;g ifj{ksi.k izØe esa lgk;rk djrk gSa 

 (C*) ;g Ldanu izØe esa lgk;rk djrk gSa  (D) mijksDr lHkh  

Sol. AgI coagulates mist hanging in air. 

 AgI ok;q esa mifLFkr /kqa/k dks LdfUnr dj nsrk gSA  

 
6. Smoke screens consist of  
 (A*) fine particles of TiO2 dispersed in air by aeroplanes 
 (B)  fine particles of AgI dispersed in air by aeroplanes 
 (C)  fine particles of Al2O3 dispersed in air by aeroplanes 
 (D) None of these 

 /kq,W ls cus insZ esa  

 (A*) gokbZ tgkt }kjk ok;q esa TiO2 ds lw{e d.kksa dks ifjf{kIr fd;k tkrk gSA 

 (B) gokbZ tgkt }kjk ok;q esa AgI ds lw{e d.kksa dks ifjf{kIr fd;k tkrk gSA 

 (C) gokbZ tgkt }kjk ok;q esa Al2O3 ds lw{e d.kksa dks ifjf{kIr fd;k tkrk gSA 

 (D) buesa ls dksbZ ugha 

Sol. Smoke screen is cloud of smoke. It consists of fine particles of TiO2.  

 /kqa,W ls cuk inkZ /kqa,W dk vHkz gksrk gSA ;g TiO2 ds lw{e d.kksa ls feydj cuk gksrk gSaA 

 

Comprehension # 3 
 Answer Q.7, Q.8 and Q.9 by appropriately matching the information given in the three columns 

of the following table. 

Column-1 Column-2 Column-3 

(I) 
Positively charged  
colloid 

(i) 
Can be coagulated by  
adding metal sulphide sol 

(P) 
During electrophoresis 
coagulation will take place at 
anode 

(II) 
Negatively charged  
colloid 

(ii) 
Can be coagulated by  
adding metal oxide sol 

(Q) 
During electro-osmosis level of 
dispersion medium will increase 
on anode side. 

(III) 
Can be prepared by 
Bredig’s Arc method 

(iii) 
Coagulation value of  
Na2SO4 > MgCl2 for this colloid 

(R) 
During Electro-phoresis 
coagulation will take place at 
cathode. 

(IV) 
Can be prepared by 
peptisation 

(iv) 
Coagulating power of  
MgSO4 > NaCl for this colloid. 

(S) 
During electro-osmosis level of 
dispersion medium will increase 
on cathode side. 

vuqPNsn # 3 

 uhps nh x;h Vscy ds rhu dk¡yeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa Q.7, Q.8 vkSj Q.9 ds mÙkj 

nhft;sA 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Surface Chemistry 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVSC - 30 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

dkWye-1 dkWye-2 dkWye-3 

(I) /kukosf'kr dkWyksbM (i) 
/kkrq lYQkbM lkWy dks feykus ls 

Ldafnr gks ldrk gSA 
(P) 

oS|qr&d.k lapyu ds nkSjku Ldanu 

,uksM+ ij gksxkA 

(II) _.kkosf'kr dkWyksbM (ii) 
/kkrq vkWDlkbM+ lkWy dks feykus ls 

Ldafnr gks ldrk gSA 
(Q) 

oS|qr&ijklj.k ds nkSjku ifj{ksi.k 

ek/;e dk Lrj ,uksM+ dh vksj 

c<s+xkA 

(III
) 

czsfMx vkdZ fof/k ls 

cuk;k tk ldrk gSA 
(iii) 

bl dkWyksbM+ ds fy, Ldanu eku  

Na2SO4 > MgCl2 
(R) 

oS|qr&d.k lapyu ds nkSjku Ldanu 

dSFkksM+ ij gksxkA 

(IV
) 

isIVhdj.k ls cuk;k tk 

ldrk gSA 
(iv) 

bl dkWyksbM+ ds fy, Ldanu eku  

MgSO4 > NaCl 
(S) 

oS|qr&ijklj.k ds nkSjku ifj{ksi.k 

ek/;e dk Lrj dSFkksM+ dh vksj 

c<s+xkA 

 
7. Select the only incorrect option for AgI / I– sol. 

 AgI / I– lkWy ds fy, dsoy xyr fodYi dk p;u dhft,A 

 (A) (II) (ii) (P)  (B) (IV) (iv) (P)  (C) (II) (iii) (S)  (D*) (IV) (iii) (Q) 
 
8. Select the only correct option Fe(OH)3 sol. 

 Fe(OH)3 lkWy ds fy, dsoy lgh fodYi dk p;u dhft,A 

 (A) (I) (iii) (Q)  (B*) (IV) (i) (Q)  (C) (I) (iii) (R)  (D) (IV) (iv) (S) 
 
9. Select the only incorrect option for gold sol. 

 xksYM lkWy ds fy, dsoy xyr fodYi dk p;u dhft,A 

 (A) (II) (ii) (P)  (B) (II) (iii) (S)  (C) (III) (iv) (S)  (D*) (II) (iii) (Q)  
 

 
 

PART - I : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
 

* Marked Questions are having more than one correct option. 

* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gSA 
 

1. Rate of physisorption increases with      [JEE 2003, 3/60] 
 (A*) decrease in temperature   (B) increase in temperature 
 (C) decrease in pressure   (D) decrease in surface area 

 HkkSfrd vf/k'kks"k.k dh nj c<rh gS %        [JEE 2003, 3/60] 

 (A*) rkieku ?kVus ds lkFk     (B) rkieku c<us ds lkFk 

 (C) nkc ?kVus ds lkFk     (D) i`"Bh; {ks=kQy ?kVus ds lkFk 

Sol. Physical adsorption is exothermic process so its rate decreases with increase in temperature.  

gy. HkkSfrd vf/k'kks"k.k Å"ek{ksih izØe gS vr% rkieku esa deh ds lkFk bldh nj c<rh gSA  

 
2. Adsorption of gases on solid surface is generally exothermic because  [JEE 2004, 3/84] 
 (A) enthalpy is positive    (B*) entropy decreases 
 (C) entropy increases    (D) free energy increases 

 Bksl lrg ij xSlksa dk vf/k'kks"k.k lkekU;r% m"ek{ksih gksrk gS] D;ksafd    [JEE 2004, 3/84] 

 (A) ,UFkSYih /kukRed gS (B*) ,UVªksih ?kVrh gS (C) ,UVªksih c<+rh gS (D) eqDr ÅtkZ c<rh gS  

Sol. In adsorption there in bond formation between the gases and solid surface which decreases the entropy 
so to make it spontaneous the enthalpy change must be negative. 

Sol. xSlks ds vf/k'kks"k.k esa Bksl lrg ,oa xSl ds chp jklk;fud ca/k curk gSA ftlds dkj.k ,UVªkWih ?kVrh gSA 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Surface Chemistry 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVSC - 31 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

3. Lyophilic sols are        [JEE 2005, 3/84]  
 (A) Irreversible sols    (B) They are prepared from inorganic compound 
 (C) Coagulated by adding electrolytes  (D*) Self-stabilizing 
 

 nzoLusgh lkWy gS          [JEE 2005, 3/84]  

 (A) vuqRØe.kh; lkWy    (B) ;s vdkcZfud ;kSfxdksa ls cuk;s tkrs gS 

 (C) fo|qr vi?kV~; feykus ij LdfUnr gksrs gS  (D*) Lor% LFkk;h 

Sol. In lyophilic sols the dispersed phase have great affnity (attraction) towards dispersion medium. So they 
are self stabilizing. 

gy. nzoLusgh lkWy esa ifj{ksi.k çkoLFkk vkSj ifj{ksi.k ek/;e ds chp cgqr vf/kd ca/kqrk ¼vkd"kZ.k½ gksrh gSA vr% ;s Lor% 

LFkk;h gksrs gSaA  

 

4. Among the following, the surfactant that will form micelles in aqueous solution at the lowest molar 
concentration at ambinent condition is :      [JEE 2008, 3/163] 

 fuEu esa] og i`"B&lfØ;d (surfactant) tks lkekU; fLFkfr esa tyh; foy;u esa U;wure eksyj lkUnzrk ij felsy 

(micelles) cuk;sxk] gS %        [JEE 2008, 3/163] 

 (A*) CH3(CH2)15N+(CH3)3Br–   (B) CH3(CH2)11OSO3
–Na+ 

 (C) CH3(CH2)6COO–Na+    (D) CH3(CH2)11N+(CH3)3Br– 
Sol. Longer the hydrophobic part of the molecule easy will be the formation of micelle. (Longest 

hydrocarbon chain) 

gy. nzojks/kh Hkkx ftruk cM+k gksxk felsy dk fuekZ.k mruk gh ljy gksxkA ¼yEch gkbMªksdkcZu J`a[kyk½  

 
5. Among the electrolytes Na2SO4, CaCl2, Al2(SO4)3 and NH4Cl, the most effective coagulating agent for 

Sb2S3 sol is :         [JEE 2009, 3/160] 

 fo|qr&vi?kV~;ksa Na2SO4, CaCl2,  Al2(SO4)3 vkSj NH4Cl esa ls Sb2S3 lkWy (sol) ds fy, lcls vf/kd izHkkodkjh 

Ldanu deZd (coagulating agent) gS %      [JEE 2009, 3/160] 

 (A) Na2SO4  (B) CaCl2  (C*) Al2(SO4)3  (D) NH4Cl 
Sol. Most effective coagulating agent for Sb2S3 is Al2(SO4)3 because of high charge.  

gy- Sb2S3 ¼_.kkosf'kr lkWy½ ds fy, lcls izHkkoh Ldanu dkjd Al2(SO4)3 gS D;ksafd /kuk;u ij vkos'k lokZf/kd gSaA 

 

6. Silver (atomic weight = 108 gm mol–1) has a density of 10.5 gm cm–3. The number of silver atoms on a 
surface of area 10–12 m2 can be expressed in scientific notation as y × 10x. The value of x is :  

           [JEE 2010, 3/163] 

 flYoj (ijek.kq Hkkj = 108 xzke eksy–1) dk?kuRo 10.5 xzke cm–3 gSA 10–12 m2 i`"Bh; {ks=kQy ij flYoj ijek.kqvksa 

dh la[;k oSKkfud ladsru esa y × 10x }kjk O;Dr dh tk ldrh gSA x dk ewY; gS % [JEE 2010, 3/163] 

Ans. 7  

Sol. Volume of one mole of silver atoms = 
108

10.5
 cm3/mole  

 volume of one silver atom = 
108

10.5
 × 

23

1

6.022 10
cm3  

 so, 
4

3
R3 = 

108

10.5
 × 

23

1

6.022 10
 = 1.708 × 10–23  [neglecting the void space]  

 R3 = 0.407 × 10–23 cm3 
 R3 = 0.407 × 10–29 m3  
 Area of each silver atom 

 R2 =  × (0.407 × 10–29 m3)2/3  

 so, number of silver atoms in given area. = 
12

29 3 2 / 3

10

(0.407 10 m )




 = 

810

( 2)
 = 1.6 × 107 = y × 10x  

 x = 7  

Sol. 1 eksy Ag ijek.kqvksa dk vk;ru = 
108

10.5
 cm3/mole  
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 1 Ag ijek.kq dk vk;ru = 
108

10.5
 × 

23

1

6.022 10
cm3  

 vr%] 
4

3
R3 = 

108

10.5
 × 

23

1

6.022 10
 = 1.708 × 10–23  [fufoM+ fjfDr;ksa dks ux.; ekurs gq,]  

 R3 = 0.407 × 10–23 cm3 
 R3 = 0.407 × 10–29 m3  

 izR;sd Ag ijek.kq dk {ks=kQy R2 =  × (0.407 × 10–29 m3)2/3  

 vr%] fn;s x, {ks=kQy esa Ag ijek.kqvksa dh la[;k = 
12

29 3 2 / 3

10

(0.407 10 m )




 = 

810

( 2)
 = 1.6 × 107 = y × 10x  

 x = 7  
 
7.* The correct statement(s) pertiaining to the adsorption of a gas on a solid surface is (are)  
            [JEE 2011, 4/180] 
 (A*) Adsorption is always exothermic   
 (B*) Physisorption may transform into chemisorption at high temperature 
 (C) Physisorption increases with increasing temperature but chemisorption decreases with increasing 

temperature  
 (D*) Chemisorption is more exothermic than physisorption, however it is very slow due to higher energy 

of activation. 

 /kkrq&i`"B ij gksus okys xSl ds vf/k'kks"k.k ds fy, lR; dFku gS¼gSa½   [JEE 2011, 4/180] 

 (A*) vf/k'kks"k.k loZnk m"ek{ksih gSA 

 (B*) HkkSfrd vf/k'kks"k.k mPp rki ij jklk;fud vf/k'kks"k.k esa ifjofrZr gks ldrk gSA 

 (C) HkkSfrd vf/k'kks"k.k rki c<+us ds lkFk c<+rk gS ijUrq jklk;fud vf/k'kks"k.k rki c<+us ds lkFk ?kVrk gSA 

 (D*) HkkSfrd vf/k'kks"k.k dh vis{kk jklk;fud vf/k'kks"k.k vf/kd m"ek{ksih gS D;kasfd ;g vf/kd lfØ;.k ÅtkZ ds dkj.k 

eUn xfr ls gksrk gSA 

Sol. (A) H = –ve for adsorption 
 (B) fact 
 (D) chemical bonds are stronger than vander waal’s forces so chemical adsorption is more exothermic. 

Sol. (A) H = –ve vf/k'kks"k.k ds fy,   

 (B) rF; 

 (D) jklk;fud ca/k okUMjokWy ca/kks dh vis{kk izcy gksrs gS blfy, jklk;fud vf/k'kks"k.k vf/kd Å"ekis{kh gksxkA 

 

8.* Choose the correct reason(s) for the stability of the lyophobic colloidal particles. [JEE 2012, 4/168] 
 (A*) Preferential adsorption of ions on their surface from the solution. 
 (B) Preferential adsorption of solvent on their surface from the solution. 
 (C) Attraction between different particles having opposite charges on their surface. 

 (D*) Potential difference between the fixed layer and the diffused layer of opposite charges around the 
colloidal particles. 

 æofojkxh dksykWbMy d.k (lyophobic colloidal particles) dh fLFkjrk (stability) ds lgh dkj.k pqfu,A 

           [JEE 2012, 4/168] 

 (A*) buds i`"B ij vk;uksa dk foy;u esa o.kkZRed (preferential) vfèk'kks"k.k gksukA 

 (B) buds i`"B ij foyk;d dk foy;u esa o.kkZRed vfèk'kks"k.k gksukA 

 (C) buds i`"B d.kksa ds i`"B ij foijhr vkos'kksa ds chp vkd"kZ.k gksukA 

 (D*) buds pkjksa vksj fLFkj ijr vkSj folfjr ijr ds chp foijhr vkos'kksa ds dkj.k foHkokUrj gksukA 

Sol. (A) due to preferential adsorption of common ions 
 (C) due to repulsion not due to attraction 
 (D) The layer of oppositely charged particles around any colloidal particles will decrease the potential 

energy of system as a whole. 

Sol. (A) le vk;uksa ds o.kkZRed vf/k'kks"k.k ds dkj.k  

 (C) izfrd"kZ.k ds dkj.k uk fd vkd"kZ.k ds dkj.k 

 (D) fdlh Hkh dksykWbMy d.k ds pkjks vksj foijhr vkosf'kr d.kksa dh ijr] lEi.kZ fudk; dh fLFkfrt ÅtkZ esa deh 

djrh gSA  
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9.* The given graph / data I, II, III and IV represent general trends observed for different physisorption and 

chemisorption processes under mild conditions of temperature and pressure. Which of the following 
choice (s) about I, II, III and IV is (are) correct.       [JEE 2012, 4/168]  

 (i)     (ii)    

 (iii)     (iv)    

 (A*) I is physisorption and II is chemisorption (B) I is physisorption and III is chemisorption 
 (C*) IV is chemisorption and II is chemisorption (D) IV is chemisorption and III is chemisorption  

 fn, gq, I , II, III vkSj IV js[kkfp=k (data), ean rkiØe o nkc (mild temperature and pressure) ij] fofHkUu HkkSfrd  

vf/k'kks"k.k o jklk;fud vf/k'kks"k.k ¼izØeksa½ dh lkekU; izo`fÙk fn[kkrs gSA fuEufyf[kr esa ls I,II, III vkSj IV ds lanHkZ esa 

dkSu fodYi lgh gS gSa \           [JEE 2012, 4/168]  

 (i)    (ii)    

 (iii)      (iv)     

 (A*) I HkkSfrd vf/k'kks"k.k gS vkSj II jklk;fud vf/k'kks"k.k gS  

 (B) I HkkSfrd vf/k'kks"k.k gS vkSj III jklk;fud vf/k'kks"k.k gS  

 (C*) IV jklk;fud vf/k'kks"k.k gS vkSj II jklk;fud vf/k'kks"k.k gS  

 (D) IV jklk;fud vf/k'kks"k.k gS vkSj III jklk;fud vf/k'kks"k.k gS  

Sol. In physisorption on increasing temperature at constant pressure, adsorption decreases while in 
chemical adsorption on increasing temperature due to requirement of activation energy adsorption will 
increase at same pressure. So, I is physisorption while II is chemisorption.  

 III is physical adsorption as on increasing temperature, extent of adsorption is decreasing . 
 IV is representing enthalpy change (which is high) during chemical adsorption (due to bond formation) 

So, is valid for chemical adsorption. So, answer is (A) and (C) 

gy HkkSfrd vf/k'kks"k.k esa fu;r nkc ij rki esa o`f) ds lkFk vf/k'kks"k.k esa deh gksrh gS tcfd jklk;fud vf/k'kks"k.k esa 

rki esa o`f) ds lkFk lfØ;.k ÅtkZ dh vko';drk ds dkj.k leku nkc ij vf/k'kks"k.k esa o`f) gksxhA vr% I HkkSfrd 

vf/k'kks"k.k gS tcfd II jklk;fud vf/k'kks"k.k gSA 
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 III HkkSfrd vf/k'kks"k.k gSA rki esa o`f) ds lkFk vf/k'kks"k.k dh ijkl esa deh gksrh gSA 

 IV jklk;fud vf/k'kks"k.k (ca/k fuekZ.k ds dkj.k) ds nkSjku ,UFkSYih ifjorZu (tks fd vf/kd gS) iznf'kZr djrk gSA  vr% 

;g jklk;fud vf/k'kks"k.k ds fy, ekU; gSA vr% mÙkj (A) rFkk (C) gSA  
 

10. Methylene blue, from its aqueous solution, is adsorbed on activated charcoal at 25° C. For this process, 
the correct statement is       [JEE(Advanced)-2013, 2/120]  

 (A) The adsorption requires activation at 25°C. 
 (B*) The adsorption is accompanied by a decreases in enthalpy. 
 (C) The adsorption increases with increase of temperature. 
 (D) The adsorption is irreversible. 

 25°C rkieku ij ,d tyh; foy;u ls esfFkfyu Cyw dk lfØ;r pkjdksy ij vfèk'kks"k.k fd;k x;kA bl izØe ds 

fy, lgh dFku gSA      [JEE(Advanced)-2013, 2/120]  

 (A) vfèk'kks"k.k dks 25°C ij lfØ;.k dh vko';drk gksrh gSA 

 (B*) vfèk'kks"k.k izØe esa ,UFkSYih ?kVrh gSA 

 (C) vfèk'kks"k.k rkieku c<+kus ij c<+rk gSA 

 (D) vfèk'kks"k.k vuqRØe.kh; gSA 
Sol. As the adsorption of methylene blue over activated characoal is physisorption (Reference : NCERT), it 

is accompanied by decrease in enthalpy.  

 esfFkfyu C;w dk lfØ;r pkjdksy ij vf/k'kks"k.k HkkSfrd vf/k'kks"k.k dk mnkgj.k gSA (Ref. : NCERT) ;g ,UFkSYih esa 

deh ds lkFk iwjk gksxkA  

 

11.* When O2 is adsorbed on a metallic surface, electron transfer occurs from the metal to O2. The TRUE 

statement(s) regarding this adsorption is(are)   [JEE(Advanced)-2015, 4/168] 
 (A) O2 is physisorbed    (B*) heat is released 

 (C*) occupancy of *

2p  of O2 is increased  (D*) bond length of O2 is increased 

 ,d /kkrq i`"B ij O2 dk vf/k'kks"k.k (adsorbed) gksus ij /kkrq ls O2 dks bysDVªkWu LFkkukUrj.k (electron transfer) 

gksrk gSA bl vf/k'kks"k.k ds ckjs esa lgh fodYi dkSulkdkSuls gS ¼gS½&  [JEE(Advanced)-2015, 4/168] 

 (A) O2 dk HkkSfrd vf/k'kks"k.k gksrk gSA  (B*) Å"ek fudyrh gSA  

 (C*) O2 esa 
*

2p  dk v/;kokl (occupancy) c<+rk gSA (D*) O2 dh vkcU/k yEckbZ (bond length) c<+rh gSA  

Sol. (A) As electron transfer is involved, so chemisorption is taking place.  
 (B) Adsorption is exothermic process.  

 (C) The *2p orbitals of O2 accomodate the incoming electron as they are partially filled.  
 (D) As electron enters antibonding MO, bond length increases.  
 So, answer is (B,C,D).   

gy% (A) pwafd bysDVªkWu LFkkukUrj.k fughr gS] vr% ;g jklk;fud vf/k'kks"k.k gksrk gSA 

 (B) vf/k'kks"k.k Å"ek{ksih izØe gSA  

 (C) O2 ds *2p d{kd vkus okys bysDVªkWuks dks lek;ksftr djrs gS] D;ksfda ;g vkaf'kd Hkjs gq, gksrs gSA 

 (D) pwafd bysDVªkWu izfrcU/kh MO esa izos'k djrk gS] vr% cU/k yEckbZ c<+rh gSA 

 vr% mÙkj (B,C,D) gSA  
 

12. The qualitative sketches I, II and III given below show  the variation of surface tension with molar  

concentration of three different aqueous solution of KCl, CH3OH and CH3(CH2)11 OSO3– Na+ at room 
temperature. The correct assignment of the sketches is :  [JEE(Advanced)-2016, 3/124] 

 uhps fn;s xq.kkRed js[kkfp=k I, II rFkk III lkekU; rki ij KCl, CH3OH rFkk CH3(CH2)11 OSO3– Na+ ds rhu fHké 

tyh; foy;uksa dh eksyj lkanzrk (concentration ) ds lkFk i‘“B ruko (surface tension) ds ifjorZu dks n’kkZrs gSaA 

js[kkfp=kksa dk lgh fufnZ”Vhdj.k D;k gS \    [JEE(Advanced)-2016, 3/124] 
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 (A) I : KCl   II : CH3OH   III : CH3(CH2)11 OSO3

– Na+ 
 (B) I : CH3(CH2)11 OSO3

– Na+ II : CH3OH   III : KCl 
 (C) I : KCl   II : CH3(CH2)11 OSO3

– Na+ III : CH3OH 
 (D*) I : CH3OH   II : KCl    III : CH3(CH2)11 OSO3

– Na+ 
Sol. Impurities affect surface tension appreciably. It is observed that impurities which tend to concentrate on 

surface of liquids, compared to its bulk lower the surface tension.  
 Substance like detergents, soaps (CH3(CH2)11SO3

–Na+) decreases the surface tension sharply. 
 Those like alcohol (eg. –CH3OH, C2H5OH) lower the surface tension slightly. This can also be related to 

the fact that CH3OH has smaller dielectric constant. Dielectric constant is directly proportional to 
surface tension. So, on adding CH3OH in water, overall dielectric constant decreases and surface 
tension decreases. 

 Inorganic impurities present in bulk of a liquid such as KCl tend to increase the surface tenstion of 
 water. 

gy : v’kqf);k¡ i‘“V ruko ij miq;Dr izHkko Mkyrh gS ;g izsf{kr gksrk gS fd v’kqf);k¡ tks cYd dh vis{kk æoksa dh lrg ij 

lkfUær gksrh gS rks i‘“V ruko dks de dj nsrh gSA  

 inkFkZ tSls viektZd] lksi (CH3(CH2)11SO3
–Na+) i‘“V ruko dks rsth ls ?kVkrh gSA 

 ,YdksgkWy (mnkgj.k –CH3OH, C2H5OH) i‘“V ruko dks FkksM+k de djrh gSA bldks bl rjg Hkh dgk tk ldrk gS 

CH3OH dk ijkoS|qr LFkjkad de gSA ijkoS|qr LFkjkad  i‘“V ruko ds lekuqikrh gksrk gSA blfy, ty esa CH3OH 

feykus ij ijkoS|qr fLFkjkad ?kVrk gS rFkk i‘“V ruko ?kVrk gSA  

 vdkcZfud v’kqf+);k¡ æo tSls KCl  ds cYd esa mifLFkfr gksrh gS rks ty ds i‘“V ruko dks c<+krh gSA  

 

13.* The correct statement(s) about surface properties is(are)  [JEE(Advanced)-2017, 4/122] 
 (A*) The critical temperatures of ethane and nitrogen are 563 K and 126 K, respectively. The adsorption 

of ethane will be more than that of nitrogen of same amount of activated charcoal at a given 
temperature.     

 (B) Cloud is an emulsion type of colloid in which liquid is dispersed phase and gas is dispersion 
medium.    

 (C*) Adsorption is accompanied by decrease in enthalpy and decrease in entropy of the system.  
 (D) Brownian motion of colloidal particles does not depend on the size of the particles but depends on 

viscosity of the solution.  

 i`"B xq.kksa ds ckjs esa lgh dFku gS ¼gSa½    [JEE(Advanced)-2017, 4/122] 

 (A*) ,Fksu vkSj ukbVªkstu ds Økafrd rkieku (critical temperatures) Øe'k% 563 K vkSj 126 K gSaA ,d fn;s x;s 

rkieku ij lfØ;r pkjdksy dh leku ek=kk ij ,Fksu dk vo'kks"k.k ukbVªkstu dh vis{kk vf/kd gksxk 

 (B) ckny ,d beY'ku izdkj dk dksykbM gS ftlesa nzo ifjf{kIr izkoLFkk (dispersed phase) gS vkSj xSl ifj{ksi.k 

ek/;e (dispersion medium) gSA 

 (C*) vf/k'kks"k.k (Adsorption), fudk; dh ,UVªkih ?kVus vkSj ,UFksYih ?kVus ds lkFk gksrk gSA 

 (D) dksykbZMh d.kksa dh czkÅuh xfr d.kksa ds lkbt ij fuHkZj ugha gksrh gSA ijUrq foy;u dh ';kurk (viscosity) ij 

fuHkZj djrh gSA 

Sol. Higher the critical temperature, higher will be extent of adsorption.  

 Cloud is an arosol, imulsions are liquid-liquid colloidal system.  

 For adsorption H negative : S  negative  

 Brownian movement of colloidal particals depends on size of particles.  

gy %  mPp ØkfUrd rki gksus ij] vfèk'kks"k.k dh ijkl Hkh vfèkd gksxhA 

  ckny ,d ,sjkslkWy gS] ik;l ,d æo&æo dksykbMy ra=k gSA 

  vfèk'kks"k.k ds fy, H _.kkRed : S  _.kkRed  

 dksykbM d.kksa dh czkmuh;u xfr d.kksa ds vkdkj ij fuHkZj djrh gSA  
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PART - II : JEE (MAIN) / AIEEE PROBLEMS  (PREVIOUS YEARS)  

Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u  

 

JEE(MAIN) OFFLINE PROBLEMS 
 

1. Which one of the following characteristics is not correct for physical adsorption? [AIEEE 2003, 3/225]  
 (1) Adsorption on solids is reversible 
 (2*) Adsorption increases with increase in temperature 
 (3) Adsorption is spontaneous 
 (4) Both enthalpy and entropy of adsorption are negative. 

 fuEu esa ls dkSulk yk{kf.kd xq.k HkkSfrd vf/k'kks"k.k ds fy, lR; ugha gS &  [AIEEE 2003, 3/225]  

(1) Bkslksa ij vf/k'kks"k.k mRØe.kh; gksrk gSA 

 (2*) rki c<+kus ds lkFk vf/k'kks"k.k c<+rk gSA  

 (3) vf/k'kks"k.k Lor% gksrk gSA 

 (4) vf/k'kks"k.k dh ,UFkSYih o ,UVªkWih nksuks _.kkRed gksrh gSA  

Sol. Since the physical adsorption process is exothermic, the physical adsorption occurs readily at low 
temperature and decreases with increasing temperature. (Le Chatelier’s principle). 

gy- vr% HkkSfrd vf/k'kks"k.k ,d Å"ek{ksih çØe gS blfy, HkkSfrd vf/k'kks"k.k fuEu rki ij 'kh?kzrkiwoZd gk srk gS rFkk 

yh&'kkrsfy, fu;ekuqlkj] rki c<+kus ij HkkSfrd vf/k'kks"k.k dh nj ?kVsxhA  

 

2. The disperse phase in colloidal iron () hydroxide and colloidal gold is positively and negatively 
charged, respectively. Which of the following statements is NOT correct ? [AIEEE 2005, 3/225]  

 (1) Coagulation in both sols can be brought about by electrophoresis 
 (2*) Mixing the sols has no effect 
 (3) Sodium sulphate solution causes coagulation in both sols 

 (4) Magnesium chloride solution coagulates, the gold sol more readily than the iron () hydroxide sol. 

 dksykWbMh vk;ju () gkbMªkWDlkbM rFkk dksykWbMh xksYM esa ifjf{kIr izkoLFkk Øe'k% /kukosf'kr o _.kkosf'kr gksrh gSA 

fuEu esa ls dkSulk okD; lgh ugh gS \        [AIEEE 2005, 3/225]  

 (1) nksuksa lkWy esa Ldanu fo|qr d.k lapyu }kjk fd;k tkrk gSA  

 (2*) lkWy dks feykus ij dksbZ izHkko ugha iM+rk gSA  

 (3) lksfM;e lYQsV foy;u nksuksa lkWy esa Ldanu mRiUu djrk gaSA  

 (4) vk;ju () gkbMªkWDlkbM lkWy dh vis{kk eSXuhf'k;e DyksjkbM foy;u] xksYM lkWy dks 'kh?kzrk ls LdfUnr djrk 

gSA  

Sol. On mixing, they will coagulate each other being +ve and –ve charged. 

gy- feykus ij] ;g /kukRed rFkk _.kkRed vkos'k ds :i esa ,d&nwljs ds lkFk LdfUnr gks tk;sxsaA  

        
3. The volume of collodial particle VC as compared to the volume of a solute particle in a true solution VS  

could be  :         [AIEEE 2005, 3/225]  

 dksykWbMh d.k dk vk;ru VC] okLrfod foy;u esa foys; ds d.kksa ds vk;ru VS  dh rqyuk esa gks ldrk gSA  

          [AIEEE 2005, 3/225]  
 (1) ~ 1   (2) ~ 1023   (3) ~ 10–3   (4*) ~ 103  
Sol. For true solution the diameter range is 1 to 10 Å and for colloidal solution diameter range is 10 to 

10,000 Å. 

 

33

c c c

3

s ss

V (4 /3) r r

V r(4 /3) r

 
   

  
  Ratio of diameters = (10/1)3 = 103 Vc / Vs = 103. 

gy- okLrfod foy;u ds fy, O;kl dh ijkl 1 ls 10 Å rd gksrh gS rFkk dksykWbMy foy;u ds fy, O;kl dh ijkl 10  

ls 10,000Å  gksrh gSA 

 

33

c c c

3

s ss

V (4 /3) r r

V r(4 /3) r

 
   

  
  O;klksa dk vuqikr = (10/1)3 = 103 Vc / Vs = 103. 
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4. In langmuir’s model of adsorption of a gas on a solid surface :   [AIEEE 2006, 3/165]  
 (1) the rate of dissociation of adsorbed molecules from the surface does not depend on the surface 

covered 
 (2) the adsorption at a single site on the surface may involve multiple molecules at the same time 
 (3*) the mass of gas striking a given area of surface is proportional to the pressure of the gas 
 (4) the mass of gas striking a given area of surface is independent of the pressure of the gas 

 fdlh xSl ds Bksl dh lrg ij vf/k'kks"k.k ds ySaxE;wj fl)kar  (Langmuir theory) ds vuqlkj % 

           [AIEEE 2006, 3/165]  

 (1) vf/k'kksf"kr v.kqvksa dh lrg ls fo;kstu dh nj <dh gqbZ lrg ij fuHkZj ugha djrh gSaA  

 (2) lrg ij ,dy LFkku ij gksus okyk vf/k'kks"k.k cgqr lkjs v.kqvksa dks ,d gh le; 'kkfey dj ldrk gSA 

 (3*) lrg ds fu;r fn, x, {ks=kQy ij Vdjkus okyh xSl dh ek=kk xSl ds nkc ds vuqØekuqikrh gksrh gSA 

 (4) lrg ds fu;r fn, x, {ks=kQy ij Vdjkus okyh xSl dh ek=kk xSl ds nkc ij fuHkZj ughaa djrh gSA  

Sol. The adsorption of a gas is directly proportional to the pressure of gas. 

gy- xSl ds vf/k'kks"k.k dh nj xSl ds nkc ds lekuqikrh gksrh gSA 

 
5.  Gold numbers of protective colloids A, B, C and D are 0.50, 0.01, 0.10 and 0.005, respectively. The 

correct order of their protective powers is     [AIEEE 2008, 3/105] 

 j{kh dksykWbMksa A, B, C rFkk D ds Lo.kk±d (gold numbers) Øe'k% 0.50, 0.01, 0.10 rFkk 0.005 gSA j{kh {kerkvksa 

dk lgh Øe gS %         [AIEEE 2008, 3/105] 

 (1) C < B < D < A  (2*) A < C < B < D (3) B < D < A < C  (4) D < A < C < B 
Sol. Higher the gold number, lesser will be the protective power of colloid. 

gy- fdlh dksykWbM dh Lo.kZ la[;k ftruh vf/kd gksxh] mldh j{k.k {kerk mruh gh de gksxhA  

 
6. Which of the following statements is incorrect regarding physiosorptions ? [AIEEE 2009, 4/144] 

(1) More easily liquefiable gases are adsorbed readily. 
 (2) Under high pressure it results into multi molecular layer on adsorbent surface. 

 (3*) Enthalpy of adsorption (Hadsorption) is low and positive. 
(4) It occurs because of van der Waal’s forces. 

HkkSfrd vf/k'kks"k.k ds lEcU/k esa fn;s fuEu dFkuksa esa dkSu vlR; gS \ [AIEEE 2009, 4/144]

(1) vf/kd ljyrk ls nzohHkwr gksus okyh xSlsa ljyrk ls vf/k'kksf"kr gksrh gSA 

 (2) mPp nkc ij vf/k'kks"kd lrg ij cgqvkf.od ijr rg cu tkrh gSA 

 (3*) vf/k'kks"k.k dh ,UFkSYih (Hvf/k'kks"k.k) fuEu vkSj /kukRed gksrh gSA 

 (4) ;g ok.MjokYk cyksa ds dkj.k gksrk gSA

Sol. Since adsorption is exothermic process so H of adsorption is always negative. 

gy. pw¡fd vf/k'kks"k.k ,d Å"ek{ksih izØe gS vr% vf/k'kks"k.k ds fy, H ges'kk _.kkRed gksrk gSA 

 
7. According to Freundlich adsorption isotherm which of the following is correct? [AIEEE 2012, 4/120] 

 (1) 
x

m
 p0    (2) 

x

m
  p1  

 (3) 
x

m
  p1/n    (4*) All the above are correct for different ranges of pressure 

 ÝsUMfyp vf/k'kks"k.k lerkih ds vuqlkj fuEu esa ls D;k lR; gS\    [AIEEE 2012, 4/120] 

 (1) 
x

m
 p0    (2) 

x

m
  p1   

 (3) 
x

m
  p1/n    (4*) nkc dh fofHkUu ijkl ds fy;s mijksDr lHkh lgh gSaA   

Sol. 1/nx
P

m
  where tgk¡ n  1  

 
8. The coagulating power of electrolytes having ions Na+, Al3+ and Ba2+ for arsenic sulphide sol increases 

in the order :        [JEE(Main) 2013, 4/120] 
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 vklsZfud lYQkbM lkWy ds fy;s Na+, Al3+ vkSj Ba2+ vk;uksa okys fo|qr vi?kV~;ksa dk Ldanu cy fuEu Øe esa c<+rk 

gS %          [JEE(Main) 2013, 4/120] 

 (1) Al3+ < Ba2+ < Na+ (2*) Na+ < Ba2+ < Al3+ (3) Ba2+ < Na+ < Al3+ (4) Al3+ < Na+ < Ba2+ 

Sol. According to Hardy Schulze rule, greater the charge on cation, greater is its coagulating power for 
negatively charged solution. So, order of coagulating power : Na+  < Ba2+ < Al3+. 

gy- gkMhZ 'kqYts fu;e ds vuqlkj /kuk;u ij vf/kd vkos'k] fdlh _.kk;u ds fy, bldh vf/kd Ldanu {kerk dks n'kkZrk 

gSA vr% Ldanu {kerk dk Øe fuEu gS % Na+  < Ba2+ < Al3+ 

 

9. 3 gram of activated charocoal was added to 50 mL of acetic acid solution (0.06N) in a flask. After an 
hour it was filtered and the strength of the fitrate was found to be 0.042 N. The amount of acetic acid 
adsorbed (per gram of charcoal) is :     [JEE(Main)-2015, 4/120] 

 ,d ¶ykLd esa 0.06 N ,flfVd vEy ds 50 mL foy;u esa 3 xzke lfØ;r~ dk"B dks;yk feyk;k x;kA ,d ?kaVs ds 

i'pkr~~ mls Nkuk x;k vkSj fuL;an dh izcyrk  0.042 N ikbZ xbZA vf/k'kksf"kr ,flfVd vEy dh ek=kk (dk"B&dks;yk 

ds izfr xzke ij) gS %        [JEE(Main)-2015, 4/120] 

 (1*) 18 mg   (2) 36 mg  (3) 42 mg  (4) 54 mg  
Sol. Initial mmoles of CH3COOH = 0.06 × 50 
 Final mmoles of CH3COOH = 0.042 × 50 
 Hence, mass of CH3COOH adsorbed per gram of charcoal   

= 
3 3(0.06 0.042) 50 10 60 10

3

    
 = 18 mg 

Sol. CH3COOH ds izkjfEHkd feyh eksy = 0.06 × 50 

 CH3COOH ds vafre feyh eksy = 0.042 × 50 

 vr% dk"B dks;yk ds izfr xzke vo'kksf"kr CH3COOH  dk æO;eku  

= 
3 3(0.06 0.042) 50 10 60 10

3

    
 = 18 mg  

 
10. For a linear plot of log(x/m) versus log p in a Freundlich adsorption isotherm, which of the following 

statements is correct? (k and n are constants)    [JEE(Main)-2016, 4/120] 
 (1) 1/n appears as the intercept   (2*) Only 1/n appears as the slope. 
 (3) log (1/n) appears as the intercept.  (4) Both k and 1/n appear in the slope term.  

 ÝkW;UMfyd vf/k'’kks”"k.k lerkih oØ esa log(x/m) rFkk log p ds chp [khap x;s js[kh; IykV ds fy, fuEu esa ls dkSu lk 

dFku lgh gS \ (k rFkk n fLFkjkad gSa)     [JEE(Main)-2016, 4/120] 

 (1) 1/n bUVjlsIV ds :i esa vkrk gSA   (2*) ek=k 1/n Lyksi ds :i esa vkrk gSA  

 (3) log (1/n) bUVjlsIV ds :i esa vkrk gSA   (4) k rFkk 1/n nksuksa gh Lyksi in esa vkrs gSaA  

Sol. According to the Freundlich adsorption isotherm 

 ÝkW;UMfyd ¼Ýs.Mfyp½ vf/k'’kks”"k.k lerkih oØ ds vuqlkj 

 
x

m
 = kP1/n 

 log
x

m
 = logK + 

1

n
logP  

 
11. The Tyndall effect is observed only when following conditions are satisfied :  [JEE(Main)-2017, 4/120] 
 (a) The diameter of the dispersed particles is much smaller than the wavelength of the light used. 

(b) The diameter of the dispersed particles is not much smaller than the wavelength of the light used 
(c) The refractive indices of the dispersed phase and dispersion medium are almost similar in  
       magnitude. 
(d) The refractive indices of the dispersed phase and dispersion medium differ greatly in magnitude. 

 (1*) (b) and (d)  (2) (a) and (c)  (3) (b) and (c)  (4) (a) and (d)  

fVUMy izHkko rHkh fn[kk;h iM+sxk tc fuEu 'krsZ larq"V gksrh gS&    [JEE(Main)-2017, 4/120] 

 (a) ifj{ksfir d.kksa dk O;kl] iz;qDr izdk'k dh rjaxnS/;Z dh rqyuk esa cgqr NksVk gksA  

(b) ifj{ksfir d.kksa dk O;kl] iz;qDr izdk'k dh rjaxnS/;Z dh rqyuk esa cgqr NksVk ugha gksA  

(c) ifj{ksfir izkoLFkk rFkk ifj{ksi.k ek/;e ds viorZukad ifjek.k yxHkx ,d tSls gksA 
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(d) ifj{ksfir izkoLFkk rFkk ifj{ksi.k ek/;e ds viorZukad ifjek.k cgqr fHkUu gksA 

 (1*) (b) rFkk (d)  (2) (a) rFkk (c)  (3) (b) rFkk (c)  (4) (a) rFkk (d) 

Sol. Theory based 
 NCERT page : 139 (Surface chemistry) 

Sol. lS)kfUrd 

 NCERT page : 139 (i`"B jlk;u)  
 

JEE(MAIN) ONLINE PROBLEMS 
 

1. The following statements relate to the adsorption of gases on a solid surface. Identify the incorrect 
statement among them :        [JEE(Main) 2015 Online (10-04-15), 4/120] 

 (1) On adsorption decrease in surface energy appears as heat 
 (2) Enthalpy of adsorption is negative 
 (3*) On adsorption, the residual forces on the surface are increased 
 (4) Entropy of adsorption is negative 

 fuEu esa ls dkSulk dFku Bksl lrg ij xSl ds vf/k'kks"k.k ls lEcfU/kr gSA buesa ls xyr dFku dks igpkfu;s& 

        [JEE(Main) 2015 Online (10-04-15), 4/120] 

 (1) vf/k'kks"k.k ij i`"Bh; ÅtkZ esa deh Å"ek ds :i esa gksrh gSA  

 (2) vf/k'kks"k.k dh ,UFksYih _.kkRed gksrh gSA  

 (3*) vf/k'kks"k.k ij i`"Bh; {ks=kQy ij vof'k"B cy c<+rk gSA  

 (4) vf/k'kks"k.k dh ,UVªksih _.kkRed gksrh gSA  

Sol. Adsorption takes place due to the presence of residual forces on the surface. After adsorption, these 
are decreased.  

 vf/k'kks"k.k i`"B ij vof'k"B cyksa dh mifLFkfr ds dkj.k gksrk gSA vf/k'kks"k.k ds i'pkr~ ;g ?kVrk gSA  

 
2. Under ambient conditions, which among the following surfactants will form micelles in aqueous solution 

at lowest molar concentration ?      [JEE(Main) 2015 Online (11-04-15), 4/120] 

 mHk; ifjfLFkfr;ksa ds vUrxZr fuEu esa ls dkSulk i`"Bdkjh fuEure eksyj lkUnzrk ij tyh; foy;u esa felSy 

cuk;sxk\  

         [JEE(Main) 2015 Online (11-04-15), 4/120] 

 (1) CH
3
–(CH

2
)

8
 –COO– Na+    (2) CH

3
(CH

2
)

11
N


(CH
3
)

3
Br–  

 (3) CH
3
–(CH

2
)

13
–OSO

3

– Na+     (4*) CH
3
(CH

2
)

15
N


(CH
3
)

3
Br–  

Sol. Longer hydrophobic chain, lesser CMC  

 yEch ty fojks/kh J`a[kyk] de CMC.  

 
3. The most appropriate method of making egg-albumin sol is:[JEE(Main) 2016 Online (09-04-16), 4/120] 
 (1) Keep the egg in boiling water for 10 minutes. After removing the shell, transfer the yellow part of the 

content to 100 mL of 5% w/V saline solution and homogenize with a mechanical shaker. 
 (2*) Break an egg carefully and transfer the transparent part of the content to 100 mL of 5% w/V saline 

solution and stir well. 
 (3) Keep the egg in boiling water for 10 minutes. After removing the shell, transfer the white part of the 

content to 100 mL of 5% w/V saline solution and homogenize with a mechanical shaker. 
 (4) Break an egg carefully and transfer only the yellow part of the content to 100 mL of 5% w/V saline 

solution and stir well. 

 ,x ,Ycqehu lkWy cukus dh lokZf/kd mfpr fof/k gSA  

 (1) ,d (v.Ms) dks 10 feuV ds fy, mcyrs gq, ikuh esa j[krs gSA fNyds dks gVkus ds ckn vo;o ds ihys Hkkx dks 

5%  w/V yo.kh; foy;u ds 100 mL esa LFkkukUrfjr djrs gS rFkk ;kafU=kd foyksMd (shaker) ds lkFk laekxh 

djrs gSA  

 (2*) ,x dks /;kuiwoZd rksMrs gS rFkk vo;o ds ijn'khZ Hkkx dks 5% w/V yo.kh; foy;u ds 100 mL esa LFkkukUrfjr 

djrs gSA rFkk vPNs ls feykrs gSA   

 (3) ,x dks 10 feuV ds fy, j[krs gSA fNyd dks gVkus ds ckn vo;o ds lQsn Hkkx dks 5% w/V yo.kh; foy;u 

ds 100 mL esa LkFkkukUrfjr djrs gS rFkk ;kfU=kd foykbd ds lekaxh (homogenize) djrs gS  
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 (4) ,x dks /;kuiwoZd rksMrs gS rFkk vo;o ds dsoy ihys Hkkx dks 5% w/V yo.kh; foy;u ds 100 mL esa 

LFkkukUrfjr djrs gS rFkk vPNs ls feykrs gSA  

Sol. Only the transparent part of egg has albumin.  

 ,x dk dsoy ikjn'khZ Hkkx ,YCkqfeu j[krk gSA  

 
4. A particular adsorption process has the following characteristics: (i) It arises due to vander Waals forces 

and (ii) it is reversible. Identify the correct statement that describes the above adsorption process: 
         [JEE(Main) 2016 Online (09-04-16), 4/120] 
 (1) Enthalpy of adsorption is greater than 100 kJ mol–1. 
 (2) Adsorption is monolayer. 
 (3) Adsorption increases with increase in temperature. 
 (4*) Energy of activation is low. 

 ,d fo'ks"k vf/k'kks"k.k izØe fuEUk vfHky{k.k j[krk gS (i) blesa okUMjokWy cy ds dkj.k o`f) gksrh gS (ii) ;g mRØe.kh; 

gSA lgh dFku igpkfu,] tks mijksDr vf/k'kks"k.k izØe dks ifjHkkf"kr djrk gSA  

          [JEE(Main) 2016 Online (09-04-16), 4/120] 

 (1) vf/k'kks"k.k dh ,UFkSYih 100 kJ mol–1 ls vf/kd gksrh gSA  

 (2) vf/k'kks"k.k ,dyijr gSA  

 (3) vf/k'kks"k.k rki esa o`f) ds lkFk c<+rk gSA  

 (4*) lfØ;.k ÅtkZ U;wu gSA  

Sol. Adsorption aries due to Vander waal forces & reversible, hence it should be physisorption (physical 
adsorption). 

 (i) Enthalpy of physisorption is low (20 – 40 kJ/mol) 
 (ii) In physisorption multimolecular layer form. 

 (iii) 

 

T 

m

x
 

Physisorption decreases with increase in temperature. 

 (iv)  Physisorption required number activation energy. 
 Hence answer is (4) 

Sol. vf/k'kks"k.k esa okUMjokWy cy ds dkj.k of̀) gksrh gS rFkk mRØe.kh; gksrk gS blfy, ;g HkkSfrd vf/k'kks"k.k gksuk 

pkfg,A . 

 (i) HkkSfrd vf/k'kks"k.k dh ,UFkSYih U;wu (20 – 40 kJ/mol) gksrh gSA  

 (ii) HkkSfrd vf/k'kks"k.k esa cgqv.kqd ijrh; :i gksrk gSA  

 (iii) 

 

T 

m

x
 

 HkkSfrd vf/k'kks"k.k rki es o`f) ds lkFk c<rk gSA  

 (iv) HkkSfrd ÅtkZ dks lfØ;.k ÅtkZ dh vko';drk gksrh gSA blfy, mÙkj (4) gSA  

 
5. Gold numbers of some colloids are : Gelatin : 0.005 - 0.01, Gum Arabic : 0.15 - 0.25 ; Oleate : 0.04 - 

1.0; Starch : 15 - 25. Which among these is a better protective colloid ?    
         [JEE(Main) 2016 Online (10-04-16), 4/120] 

 (1*) Gelatin  (2) Starch  (3) Gum Arabic  (4) Oleate 

 dqN xksYM dksykWbMks dh xksYM la[;k gS : ftysfVu % 0.005 - 0.01, xe ,jsfcd : 0.15 - 0.25 ; vkWfy,V : 0.04 - 

1.0; LVkWpZ :  

15 - 25 buesa ls dkSu j{kh dksykWbM gS?   [JEE(Main) 2016 Online (10-04-16), 4/120] 

 (1*) ftysfVu   (2) LVkWpZ    (3) xe ,jsfcd   (4) vkWfy,V  
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Sol. Lower the gold number, more will be protective power of colloid.  

 xksYM la[;k U;wu gksus ij] dksykWbM dh j{k.k 'kfDr vf/kd gksxhA  
 

6. Among the following, correct statement is :     [JEE(Main) 2017 Online (08-04-17), 4/120] 
 (1) One would expect charcoal to adsorb chlorine more than hydrogen sulphide 
 (2) Sols metal sulphides are lyophilic 
 (3) Hardy Schulze law states that bigger the size of the ions, the greater is its coagulating power.  

(4*) Brownian movement is more pronounced for smaller particles than for bigger-particles.   

fuEu esa ls lR; dFku gS &      [JEE(Main) 2017 Online (08-04-17), 4/120] 

 (1) pkjdkWy gkbMªkWtu lYQkbM dh rqyuk esa Dyksjhu dks vf/kd vf/k'kksf"kr djrk gSA  

 (2) lkWy /kkrq lYQkbM nzoLusgh gksrs gSA  

 (3) gkMhZ'kqYts fu;e ds vuqlkj vk;uksa dk vkdkj cM+k gksus ij LdUnu {kerk Hkh c<+rh gSA  

(4*) czkmuh xfr NksVs d.kksa ds fy, cMs+ d.kksa dh vis{kk vf/kd izHkkoh gksrh gSA  

Sol. Brownian movement more pronounced for smaller particles.  
 NksVs d.kksa ds fy, czkÅfu;u xfr vf/kd lkFkZd gksrh gSA  

 

7. Adsorption of a gas on a surface follows Freundlich adsorption isotherm. Plot of log 
x

m
versus log p 

gives a straight line with slope equal to 0.5, then :    [JEE(Main) 2017 Online (09-04-17), 4/120]   

 (
x

m
is the mass of the gas adsorbed per gram of adsorbent) 

 (1) Adsorption is proportional to the pressure. 
 (2*) Adsorption is proportional to the square root of pressure. 
 (3) Adsorption is proportional to the square of pressure. 
 (4) Adsorption is independent of pressure. 

 fdlh lrg ij xSl dk vf/k'kks"k.k Ýs.Mfyp vf/k'kks"k.k lerkih ds vuqlkj gksrk gSA log
x

m
 rFkk log p ds e/; [khapk 

x;k xzkQ ,d ljy js[kk gS ftldh <+ky 0.5 gS rc :     [JEE(Main) 2017 Online (09-04-17), 4/120]   

 (,d xzke vf/k'kks"kd dh lrg ij vf/k'kks"; gksus okyh xSl dk nzO;eku =
x

m
 )  

 (1) vf/k'kks"k.k nkc ds lekuqikrh gksrk gSA   (2*) vf/k'kks"k.k nkc ds oxZewy ds lekuqikrh gksrk gSA  

 (3) vf/k'kks"k.k nkc ds oxZ ds lekuqikrh gksrk gSA  (4) vf/k'kks"k.k nkc ij fuHkZj ugha djrk gSA  

Sol. 
1
n

x
KP

m


 

  log
x

m

 
 
 

 = log K =
1

n
 log P  

 slop <ky = 
1

n
= 0.5  n = 2  

 so, adsorption is proportional to square root of pressure. 
 bl izdkj vf/k'kks"k.k nkc ds oxZewy ds lekuqikrh gksrk gSA  

 
8. Which of the following statements about colloids is False ? [JEE(Main) 2018 Online (15-04-18), 4/120]   
 (1) When silver nitrate solution is added to potassium iodide solution a negatively charged colloidal 

solution is formed. 
 (2*) Freezing point of colloidal solution is lower than true solution at same concentration of a solute. 
 (3) Colloidal particles can pass through ordinary filter paper. 
 (4) When excess of electrolyte is added to colloidal solution, colloidal particle will be precipitated. 

 dksykbM ds lEcU/k esa fuEu esa ls dkSu lk dFku vlR; gS\   [JEE(Main) 2018 Online (15-04-18), 4/120]   

 (1) tc fly~oj ukbVªsV foy;u] iksVSf'k;e vk;ksMkbM foy;u esa feyk;k tkrk gS rks ,d _.kkosf'kr dksykbMh 

foy;u curk gSA 

 (2*) foys; dh ,d gh lkUnzrk ij okLrfod foy;u dh rqyuk esa dksykbM foy;u dk fgekad fuEu gksrk gSA  

 (3) dksykbMh d.k ,d lk/kkj.k fQYVj isij ls gksdj fudy tkrs gSaA 
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 (4) tc dksykbMh foy;u esa fo|qr vi?kV~; dh ek=kk vkf/kD; esa Mkyus ij dksykbMh d.k vo{ksfir gks tkrs gSaA  

Sol. Freezing point of colloidal solution is higher than true solution at same concentration of a solute. 

 dksykWbMh foy;u dk fgekad foys; dh leku lkanzrk ij okLrfod foy;u ls mPp gksrk gSA 

 

9. If x gram of gas is adsorbed by m gram of adsorbent at pressure P, the plot of log 
x

m
 versus log P is 

linear. The slope of the plot is : (n and k are constants and n > 1) 
  [JEE(Main) 2018 Online (15-04-18), 4/120]   

 ;fn P nkc ij] fdlh xSl dk x xzke fdlh ,d m xzke vf/k'kks"kd ls vf/k'kksf"kr gksrk gS] rks log 
x

m
 dk log P ds 

fo:) IykV js[kh; gkssxkA IykV dh izo.krk ¼Lyksi½ fuEu gksxh % (n rFkk k fLFkjkad gSa rFkk n > 1) 

  [JEE(Main) 2018 Online (15-04-18), 4/120]   

 (1) 2 k   (2) log k  (3) n   (4*) 
1

n
 

Sol. 1/ nx
kP

m
  

 log
x 1

logk logP
m n

   

 
10. Two compounds I and II are eluted by column chromatography (adsorption of I > II). Which one of the 

following is a correct statement?      [JEE(Main) 2018 Online (15-04-18), 4/120]   
 (1) I moves faster and has higher Rf value than II 
 (2*) II moves faster and has higher Rf value than I  
 (3) I moves slower and has higher Rf value than II 
 (4) II moves slower and has higher Rf value than I  

 LrEHko.kZ ys[ku }kjk ;kSfxdks I rFkk II (vf/k'kks"k.k I > II) dks {kkfyr fd;kA fuEu esa ls dkSu ,d lgh dFku gS? 

  [JEE(Main) 2018 Online (15-04-18), 4/120]   

 (1) I rst pyrk gS rFkk mlds Rf dk eku II dh rqyuk esa mPPkrj gSA   

 (2*) II rst pyrk gS rFkk mlds Rf dk eku I dh rqyuk esa mPprj gSA   

 (3) I /khek pyrk gS rFkk mlds Rf dk eku II dh rqyuk es mPprj gSA  

 (4) II /khek pyrk gS rFkk mlds Rf dk eku I dh rqyuk esa mPPkrj gSA   

Sol. Since I is more adsorpted on stationary phase than II, therefore II moves faster and has higher Rf value. 

 pwafd I fdlh Hkh izkoLFkk ij II ls vf/kd vf/k'kksf"kr gksrk gSA blfy, II rst pyrk gS rFkk mPprj Rf eku j[krk gSA 

 
11. Which one of the following is not a property of physical adsorption ? 
        [JEE(Main) 2018 Online (16-04-18), 4/120]   
 (1) Higher the pressure, more the adsorption (2) Greater the surface area, more the adsorption 
 (3) Lower the temperature, more the adsorption (4*) Unilayer adsorption occurs 

 fuEu esa dkSulk ,d HkkSfrd vf/k'kks"k.k dk xq.k/keZ ugha gS \ [JEE(Main) 2018 Online (16-04-18), 4/120]   

 (1) mPprj nkc] T;knk vf/k'kks"k.k   (2) fuEurj rki] T;knk vf/k'kks"k.k  

 (3) cM+k i`"B {ks=kQy] T;knk vf/k'kks"k.k  (4*) vf/k'kks"k.k ,d&ijrh; gksrk gS 

Sol. Physical adsorption is multilayer adsorption. 

 HkkSfrd vf/k'kks"k.k cgqijrh; vf/k'kks"k.k gSA 
 
12. Adsorption of a gas follows Freundlich adsorption isotherm. In the given plot, x is the mass of the gas 

adsorbed on mass m of the adsorbent at pressure p. 
x

m
 is proportional to :  

        [JEE(Main) 2019 Online (09-01-19), 4/120]   

 ,d xSl dk vf/k'kks"k.k ÝkW;UMfyd vf/k'kks"k.k lerki oØ dk vuqlj.k djrk gSA fn;s x;s IykV esa] p nkc ij 

vf/k'kks"k.k ds m gSA 
x

m
 lekuqikfrd gSA    [JEE(Main) 2019 Online (09-01-19), 4/120]   
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Log 
4 unit  

2 unit  

Log P 

x 
m 

 
 
 (1) p2   (2) p   (3*) p1/2   (4) p1/4 

 (1) p2 ds   (2) p ds    (3*) p1/2 ds   (4) p1/4 ds 

Sol. n/1)P(K
m

x
  

 Plog
n

1
klog

m

x
log   

 
n

1
Slope    <ky 

n

1
  

 From graph, slope vkjs[k ls <ky = 
2

1

4

2
  

 2n   2/1)P(
m

x
   

 
13. For coagulation of arsenious sulphide sol, which one of the following salt solution will be most effective? 
        [JEE(Main) 2019 Online (09-01-19), 4/120]   

 vklsZfu;l lYQkbV dk Ldanu fuEu es ls fdl yo.k ds ?kksy ls lcls vf/kd izHkkodkjh gksxk\ 

        [JEE(Main) 2019 Online (09-01-19), 4/120]   
 (1) Na3PO4  (2*) AlCl3  (3) BaCl2  (4) NaCl 
Sol. As2S3 sol is a negatively charged sol. So AlCl3 is the most effective coagulating agent.  

 As2S3 lkWy _.kkosf'kr lkWy gS blfy, AlCl3 lokZf/kd izHkkoh LdUnudkjh gSA  
 

14. Which of the following is not an example of heterogeneous catalytic reaction ?  
        [JEE(Main) 2019 Online (10-01-19), 4/120]   
 (1) Ostwald’s process     (2) Haber’s process  

(3*) Combustion of coal     (4) Hydrogenation of vegetable oils   

fuEu esa ls dkSu fo”"kekaxh mRizsjdh; vfHkfØ;k dk mnkgj.k ugha gS\  

        [JEE(Main) 2019 Online (10-01-19), 4/120]   

 (1) vksLVokYM izØe    (2) gScj izØe  

(3*) dks;ys dk ngu    (4) ouLifr rsyksa dk gkbMªkstuhdj.k  

Sol.     Catalyst  
(1) Ostwald process   Pt 

 (2) Haber process  Oxide of Fe, K, Al 
 (3) Combustion of coal  no heterogeneous catalytic 

 (4) Hydrogenation  Ni 

Sol.     mRizsjd  

(1) vkWLVokYM izØe  Pt 

 (2) gscj izØe   Fe, K, Al ds vkWDlkbM 

 (3) dks;ys dk ngu  fo"kekaxh mRizsj.k ugha 

 (4) gkbMªkstuhdj.k  Ni 
 

15. Haemoglobin and gold sol are examples of:  [JEE(Main) 2019 Online (10-01-19), 4/120]   
 (1) negatively charged sols      

(2) positively charged sols  
 (3*) positively and negatively charged sols, respectively      

(4)  negatively and positively charged sols, respectively   

gheksXyksfcu rFkk xksYM lkWy mnkgj.k gS:   [JEE(Main) 2019 Online (10-01-19), 4/120]   

 (1) _.kkRed vkosf'kr lkWyksa ds    (2) /kukRed vkosf'kr lkWyksa ds  

 (3*) Øe'k% /kukRed rFkk _.kkRed vkosf'kr lkWyksa ds  (4) Øe'k% _.kkRed rFkk /kukRed vkosf'kr lkWyksa ds  
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Sol. Fact rF;  
 

16. An example of solid sol is:     [JEE(Main) 2019 Online (11-01-19), 4/120]   
 (1) Butter   (2) Hair cream  (3) Paint  (4*) Gem stones   

 Bksl lkWy fdldk ,d mnkgj.k gS &    [JEE(Main) 2019 Online (11-01-19), 4/120]   

 (1) eD[ku  (2) gs;j Øhe  (3) isUV   (4*) tse LVksu 

Sol. Factual rF;kRedA 
 

17. Among the colloids cheese (C), milk (M) and smoke (S), the correct combination of the dispered phase 
and dispersion medium, respectively is :   [JEE(Main) 2019 Online (11-01-19), 4/120]   
(1*) C : liquid in solid; M : liquid in liquid; S : solid in gas  
(2) C : solid in liquid; M : liquid in liquid; S : gas in solid 
(3) C : solid in liquid; M : solid in liquid; S : solid in gas 
(4) C : liquid in solid; M : liquid in solid; S : solid in gas 

dksykbM+ksa] tSls iuhj (C), nw/k (M) rFkk /kwvka (S) ds fo"k; esa ifjf{kIr çkoLFkk rFkk ifj{ksi.k ek/;e dk lgh esy 

Øe'k% gksxk %      [JEE(Main) 2019 Online (11-01-19), 4/120]   

(1*) C : Bksl esa nzo ; M : nzo esa nzo; S : xSl esa Bksl (2) C : nzo esa Bksl ; M : nzo esa nzo ; S : Bksl esa xSl  

(3) C : nzo esa Bksl ; M : nzo esa Bksl; S : xSl esa Bksl  (4) C : Bksl esa nzo ; M : Bksl esa nzo ; S : xSl esa Bksl  

Sol. Cheese liquid in solid   

 Milk liquid in liquid 

 Smoke Solid in gas  

Sol. iuhj Bksl esa nzo  

 nw/k nzo esa nzo  

 /kqvk¡ xSl es Bksl  
 

18. Given  
 Gas  H2 CH4 CO2 SO2 
 Critical  33 190 304 630  
 Temperature / K  
 On the basis of data given above, predict which of the following gases shows least adsorption on a 

definite amount of charcoal ?     [JEE(Main) 2019 Online (12-01-19), 4/120]   

 fn;k x;k gS%  

 xSl  H2 CH4 CO2 SO2 

 Økafrd rki / K 33 190 304 630  

 Åij fn;s x;s vk¡dM+ksa ds vk/kkj ij izkxqfDr dhft, fd fuEu esa ls dkSulh xSl pkjdksy dh ,d fuf'pr ek=kk ij 

U;wur vf/k'kks"k.k iznf'kZr djsxh \      [JEE(Main) 2019 Online (12-01-19), 4/120]   

 (1) CH4   (2*) H2   (3) CO2   (4) SO2 

Sol. Amount of gas adsorbedxSl dh vf?k'kksf"kr ek=kkTC  
 

19. Among the following, the false statement is :    [JEE(Main) 2019 Online (12-01-19), 4/120]   
 (1) It is possible to cause artificial rain by throwing electrified sand carrying charge opposite to the one 

on clouds from an aeroplane. 
 (2) Lyophilic solution can be coagulated by adding an electrolyte 
 (3*) Latex is a colloidal solution of rubber particles which are positively charged 
 (4) Tyndall effect can be used to distinguish between a colloidal solution and a true solution 

 fuEufyf[kr esa ls] vlR; dFku gS %      [JEE(Main) 2019 Online (12-01-19), 4/120]   

 (1) ok;q;ku dh lgk;rk ls cknyksa ij mifLFkr vkos'k ls foijhr vkosf'kr jsr ds d.kksa dks Qsad dj d`f=ke o’"kkZ 

djokuk lEHko gSA 

 (2) nzojkxh] lkWy dk LdUnu ,d fo|qr vi?kV; feykdj fd;k tk ldrk gSA 

 (3*) ysVsDl] jcj ds d.kksa dk ,d dksykWbMh foy;u gS] tks /kukosf'kr gksrs gSaA 

 (4) fVUMy izHkko dk mi;ksx ,d dksykWbMh foy;u rFkk okLrfod foy;u esa vUrj djus ds fy, fd;k tk ldrk 

gSA 

Sol. Theory based lS)kfUrd 
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