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ENGINEERING & MANAGEMENT EXAMINATIONS, JUNE – 2009 

PHARMACEUTICAL CHEMISTRY ( PHYSICAL CHEMISTRY ) 

SEMESTER - 2 
 

Time : 3 Hours ] [ Full Marks : 70 

 

GROUP – A 

 ( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following : 10 × 1 = 10 

i) Unit of coefficient of viscosity is 

 a) dynes.sec/cm b) dynes/cm 2   

c) dynes.sec/cm 2   d) dynes/sec/cm.           

ii) Unit of van der Waals constant ( b ) is 

a) mole/lit. b) mole 

c) lit. d) lit./mole.           

iii) Stalagmometer is used to measure 

a) viscosity b) surface tension 

c) refractive index d) dipole moment.           

iv) Expression for spreading coefficient is 

a) W Adhesion  – W Cohesion   b) W Adhesion  + W Cohesion    

c) W Cohesion  – W Adhesion   d) W Adhesion  / W Cohesion  .            
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v) Transmittance is the ratio of intensity of 

 a) incident light to transmitted light 

 b) transmitted light to incident light 

c) incident light to absorbed light 

d) absorbed light to transmitted light.            

vi) Which type of colloid is thermodynamically unstable ? 

 a) Lyophobic colloid b) Lyophilic colloid 

c) Association colloid d) None of these.           

vii) A racemic mixture has 

 a) Zero optical rotation b) Positive optical rotation 

 c)  Negative optical rotation d) Infinite optical rotation.           

viii) The unit of entropy is 

 a) joule  b) kelvin 

 c)  joule/kelvin d) none of these.           

ix) Enthalpy change, Δ ￼H of a process is given by the relation 

 a) Δ ￼H = Δ￼E + PΔ￼V b) Δ ￼H = Δ￼E + Δ￼nRT 

 c)  Δ ￼H = Δ￼E + W d) All of these.           

x) Gibbs isotherm is related to  

 a) absorption b) adsorption 

 c)  both of these d) none of these.           
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xi) Which of the following is a unit of surface tension ? 

 a) dyne/cm b) dyne/cm 2   

 c)  dyne-see/cm d) none of these.           

xii) Mathematically phase rule is expressed as 

 a) P + F + C = 2 b) P + F = C + 2 

 c)  P + F = C – 2 d) P – F = C + 2.           

GROUP – B 

 ( Short Answer Type Questions ) 

  Answer any three of the following.  3 × 5 = 15 

2. Write down the postulates of the kinetic theory of gases. 

3. a) What do you mean by colloid ? 

 b) What are the differences between true solution and colloidal system ? 

 c) What is Tyndal effect ? 

 d) Define the following : 

  i) Gold number 

  ii) Zeta potential.  1 + 1 + 1 + ( 1 + 1 ) 

4. Write a short note on the pharmaceutical importance of buffers. 

5. Define surface tension. Describe the surface tension equation by capillary rise method. 

6. What are the differences between physical adsorption and chemical adsorption ? Write 

a note on Langmuir isotherm. 
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GROUP – C 

 ( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

7. a) Define angle of contact. 

 b) Show that cosθ = ( ) γ as – γ ls   / γ al  , where γ as  = surface tension between air and 

solid, γ ls  = surface tension between liquid and solid, γ al  = surface tension 

between air and liquid. 

 c) Benzene at 20˚C rises 4·07 cm in capillary tube of radius 0·0165 cm. Calculate 

the surface tension of benzene. ( Density of benzene is 0·88 gm/cc ) 

 d) Define co-efficient of viscosity. Deduce the relation between viscosity and 

temperature. ( 2 + 3 + 4 + 6 ) 

8. a) Define viscosity. What is its unit ? 

 b) Write down the Poiseuille's equation. 

 c) Name two methods for determination of viscosity. Describe any one method in 

detail. 

 d) Liquid A ( density 0·7 g/c.c. ) flows through a viscometer in 63 sec, while same 

volume of water requires 108 sec at 20˚C. Calculate the viscosity of liquid A if  

that of water is 0·01005 poise at that temperature. [ Assume the density of water 

is 1 g/c.c. ]. 

 e) How does the viscosity of liquid vary with temperature ? 

    ( 1 
1
2
  ) + 1 + ( 1 + 4 

1
2
  ) + 5 + 2 

9. a) Define absorption and adsorption with suitable examples. 

 b) What are the applications of adsorption in pharmacy and allied fields ? 

 c) Deduce Freundlich adsorption isotherm. 

 d) State and explain Gibbs' adsorption isotherm. 3 + 4 + 4 + 4 
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10. a) Write short notes on the following : 

  i) Helmholtz free energy or work function. 

  ii) Gibbs' free energy. 

 b) Define second law of thermodynamics. 

 c) What is Carnot cycle ? With the help of it, prove that the mathematical form of 

second law is W = Q 
ΔT

T
   where, W = work, Q = Heat and T = Temperature. 

     6 + 2 + 7 

11. a) A drop of water 0·8 cm in diameter is split into 125 tiny drops. Find the increase 

of surface energy ( surface tension of water = 72 dyne/cm ). 

 b) Write short notes on any two of the following : 3 + ( 2 × 6 ) 

  i) Entropy 

  ii) Free energy and work function 

  iii) Acid, base and buffer. 

    

END 
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