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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Write the name and structure of one cationic and nonionic surfactant.  
 b) Stained glass and shaving creams are which types of colloids?  
 c) Draw the tentative velocity profiles of colloidal particles with increasing particle size in 

water (i) terminal velocity, (ii) Brownian velocity. 
 

 d) Draw the following plots (i) Surfactant concentration vs, surface tension in water, (ii) 
surfactant concentration vs. amount of surfactant adsorbed at air/water interface. 

 

 e) (i) There are two surfactants having CMCs C1 and C2 (C1  C2), which surfactant can 
form oil in water emulsion easily? (ii) Two different solid powder materials of different 
surface energies were mixed in a polar solvent to make colloidal state. Which material 
can be disperse easily? 

 

 f) After micellization what about the entropy change of the system? There are two 
surfactants of a homologues series, which case entropy change will be more after 
micellization?  

 

 g) Mention a practical application of van der Waals force. Which component of van der 
Waals force is universal?  

 

 h) What type of interaction force is there between (i) methyl ethyl ketone and acetone, (ii) 
Carbontetrachloride and benzene?  

 

 i) A 10 nm hydrophobic particles are dispersed in water, what type of stability it will 
have? How to reverse that? 

 

 j) Mention two parameters for making a superhydrophobic surface.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) In a colloidal system define the parameters (i) polydispersity, (ii) Mean particle size, (iii) 

Standard deviation and variance, (iv) particle concentration, (v) volume fraction, weight 
fraction, (vi) average separation distance. 

 

 b) Fine particles of sand are shaken up in water contained in a tall cylinder. If the depth of 
water in the cylinder is 0.3 m, calculate the size of the largest particle of sand that can 
remain suspended after 40 minutes. Assume density of sand = 2600 kg m−3 and 
viscosity of water = 10−3 N s m−2. 

 

 c) Calculate the energy required to split a water drop of radius 1 × 10−3 m into 109 
droplets of same size. Calculate the change in energy required to do the same job 
after adding 0.1 mM of a surfactant. Surface tension of water = 0.072 N m−1, surface 
tension of water after adding surfactant = 0.050 N m-1. 

 

 d) Describe the stability of a colloidal system in terms of potential energy vs. distance 
curves. 

 

                    

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com


 e) Five colloidal systems are made with dispersing silica particles in water with particle 
sizes 0.01, 0.1, 1, and 10 m at room temperature (25C). Density of silica is 2 g/cm3. 
Calculate the change in terminal velocity and velocity due to Brownian motion. 
Boltzmann constant = 1.38  10-23 J/K 

 

 f) i) Microlevel rectangular roughness was created on a silica surface of following 
dimension: width 2 m, height 5 m, spacing between two rectangle 4 m. Contact 
angle of pure water on pure silica surface is 43. What will be the contact angle on 
the rough surface? 

ii) A 5 m radius glass capillary tube once dips in water shows 2.9 m rise in the liquid 
level. Calculate the water surface tension and comment on the quality of water. 

 

 g) A 5 mM and 50 mL solution of Cetyltrimethylammonium bromide (CTAB) is used for 
solubilizing naphthalene. The CMC and aggregation number of CTAB are 1 mM and 
100 respectively. If 20 molecules of naphthalene are solubilized per micelle, calculate 
the solubility of naphthalene in surfactant solution. Mol. Wt of CTAB = 365. In the 
presence of 50 mM of NaCl the CMC of CTAB is 0.2 mM. Calculate the expected 
solubility of naphthalene in the presence of NaCl. 

 

 h) i) At high temperatures there is a tendency for glasses to change shape into a sphere. 
The surface energy of a glass at 650°C is 0.3 J.m-2. If the glass changes, from a 
cylinder of length 100 mm and diameter 20 µm, into a sphere, find the energy 
released. 

ii) What will be the binding energy of CaSO4, if the distance between two isolated ions 
is 1 nm in water? 

 (Given: ℯ = 1.602 ×10-19 C, 휀0 = 8.854 ×10-12 C2J-1m-1, 휀w = 80.4) 

 

 i) Calculate the critical packing parameter (CPP) for spherical and cylindrical micelles.  
 j) How to calculate Gibbs surface excess for a surfactant solution? In which case the 

Gibbs surface excess will be more non-ionic and ionic surfactant solutions? 
 

 k) A surfactant SDS (CMC = 10 mM) was used for washing of cloths in a washing 
machine. The surfactant solution used for washing was 14.4 g/L. For a single wash, 5 
L water and 2  CMC equilibrium surfactant concentrations are need to be maintained. 
If the adsorption capacity of SDS on cloth is 1 mg/g, then calculate the amount of cloth 
can be washed per cycle. 
What is water ratio for microemulsion? What are the differences between the water in 
oil emulsion and microemulsion? 

 

 l) How to calculate Gibbs surface excess for a surfactant solution?  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Describe two techniques for experimental determination of surface tension. Discuss 
the advantages and disadvantages between these two methods. 

(16) 

    
Q4  Describe the measurement principles of particle size and zeta-potential by dynamic 

light scattering (DLS) technique. Which method is more reliable for particle size 
measurements using DLS and microscopic? 

(16) 

    
Q5  What are the different components of van der Waals force? Derive the equation of total 

van der Waals force. 
(16) 

    
Q6  What is electrical double layer? Derive the equation of surface potential vs. distance 

relationship. Discuss about the different electro kinetic phenomena. Discuss about one 
environmental application of electrical double layer. 

(16) 
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