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Marked Questions may have for Revision Questions. 
 

OBJECTIVE QUESTIONS 
 

Section (A) : Concentration terms  

A-1.  

Sol.  = 0.2 M  
 

A-2. Sol. = 40 
 

A-6. Sol.  ;  ;  = 0.5 
 

A-7.  

Sol.  Total mass of solution = (15 + 35) gram = 50 gram 

 mass percentage of methyl alcohol = × 100 = × 100 = 30% 

 
 

A-9. Sol. =  

  =  

 w = 46 

 w% = 46% 
 

 

A-11. Sol. V = = = 260.13 mL  

 M = =  = 0.58 M 
 

A-12. Sol. We know, m =  

 Given  : m = 5.2  and  mA  = 18 

   5.2 =  

   xB = 0.086  
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A-14. Sol. Volume of 100 gram of the solution = = mL = litre = litre 

 Number of moles of H2SO4 in 100 gram of the solution =   

 Molarity = = × = 1.445 M 
 

Section (B) : Vapour Pressure 

B-1. Sol. (2) V.P. does not depends on surface area of liquid. (it depends on temperature). 
 

B-2. Sol. (a) V.P. depends on temperature.  
 

B-3. Sol. (2) Non volatile substance has no V.P.  
 

B-4. Sol. (2) Atmospheric pressure is low. 
 

B-6. Sol. Vapour pr. depends on temperature not volume. 
 

Section (C) : Solutions of Solid and Gases in Liquids  

C-1. Sol. Henry’s law is m = K · P ; where m = mass of gas absorbed by given volume of the solvent. 

 P = pressure of gas ; 

 ∴ log m = log K + log P 
 

C-3. Sol. CO2 + H2O   H2CO3  2 H+ + CO3
2– 

 NH3 + H2O   NH4OH  NH4
+ + OH– 

 HCl + H2O   H3O+ + Cl– 

 But CH4 and H2 are insoluble gases in water.  
 

C-4. Sol. Solubility increases with decrease in temperature. But solubility increases with increase in 

pressure according to Henry’s Law. 
 

C-5. Sol. Solubility ∝ pressure    

  =  

 S2 = 5.3 × 10–4 × = 6.8 × 10–4 M 
 

Section (D) : Completely miscible liquids : Raoult’s law 
 

D-3. Sol. P = PB°XB + PT° XT 

 120 = 150(XB) + 50 (1 – XB) 

 100 XB = 70 

 XB = 0.7 

 YB = = = 0.875   YT = 1 – 0.875 = 0.125  
 

D-4. Sol. As XA 1. Then we will have pure methanol so PT = 120 XA + 140 = 120 + 140 = 260 mm of 

Hg. 
 

D-6. Sol.  For two miscible liquids, 

 Ptotal = mol. fraction A x p0A mol. fraction B x p0B 
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 No. of moles of   A =  = 0.2 

 Liquid B is water. Its mass is (100 - 28) = i.e. 72 

 No. of moles of B =  = 4.0 

 Total number of moles = 0.2 + 4.0 = 4.2 

 Given Ptotal = 160 mm 

 p0B = 150 mm 

 So, 160 =  × p0A +  × 150 

  p0A = = 360.15 mm ≈ 360 mm 
 
 

D-10. Sol.  

A : Benzene  B : Toluene  

 P = PA + PB  

 P =  

     = 75 × +22× = 37.5 + 11= 48.5 

 Mole fraction of benzene in vapour , YA = = = 0.78 

  

 Similarly, mole fraction of toluene in vapour , YB = 0.22 

 ∴ The vapour will contain higher percentage of benzene  
 

D-11. Sol. Given is vapour pressure of pure component ‘A’, PºA = 120 torr 

 Partial vapour pressure of ‘A’, PA = 72 torr 

 Suppose, its mole fraction in solution is xA, then according to Raoult’s law 

 PA =  PºA . xA 

 72 = 120 × xA 

 or xA =  = 0.6 
 

D-12. Sol. Mole fraction of A in vapour phase YA = 0.4 & in liquid phase XA = 0.75 

 Ptotal = 400 torr 

 Let V.P. of pure A and B are PA0 & PB0.  

  XAPA0 = YA Ptotal 

  PA0 =  =  =  

  PA0 = 213.33 torr 
 

 

Section (E) : Ideal & nonideal solution  

E-2. Sol. (2) CHCl6 + CHCOCH3 

 

E-11. Sol. XA = , XB =  

 P =  
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    = 150 × + 240 ×  

    = 50 +160 = 210 mm 

 Pexp. < Pcalculated  

 ∴ There is negative deviation from Raoult 's law 
 

Section (F) : Colligative properties & Van't Hoff factor  
 

F-2. Sol.   AxBy  xAm+ + yBn+ 

 Initial moles n        0        0 

 At eq b.  n(1–α)       nxα         nyα 

  i = =  

 i = ( 1– α)+ xα + yα 

 It can also seen that all other expressions imply the same thing. 

 ∴ (4). 
 

F-4. Sol. i =  ⇒ i = 1 – α +  
 

F-6. Sol. For dissociation (i > 1) 
 

F-9. Sol. If the solution is infinitely dilute, NaHSO4 would dissociate completely. 

 ∴ NaHSO4  Na+ + HSO4
– 

 HSO4
– would further dissociate as : 

 HSO4
–  H+

 +  

 i = 3  ∴ (3). 
 

 

 

Section (G) : Relative lowering of vapour pressure (RAOULT'S LAW) 

 

G-4. Sol. Acc. of Rault’s law  P = PA + PB  

 for non volatile solute = PB = 0 

  Ps = PA  

  Ps = P0
A XA  XA = mole fractions of solvent = N1  

 so  P = P0 N1     P0
A = P0. 

 

 

G-10. Sol.  RLVP =   

 so 0.167 =  

 so n = 1 
 

G-11. Sol. RLVP =  ; 0.4 =  

 so  i = 2 

  i = 1 + α  so α = 1 or 100%   
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G-12. Sol. = x/1 ⇒ So x = 0.605  
 

 

G-16. Sol. = 0.05 = XB  

 Where XB = mole fraction of solute. 

 Molality = = 1000 × 0.05 / 0.95 × 18 
 

G-17. Sol. Lowering of V.P. is colligative property 

 thus,  i (K2SO4) = 1 + (y – 1) x = 1 + 2x = 3 

 ∴ If =   

  = =  

  n1 = 1 
 

 

 

Section (H) : Elevation in boiling point 

H-1. Sol. (2) Atmospheric pressure is low. 
 

 

H-5. Sol. w = 6g, W = 1000g, Mol. wt. of glucose =180 

 ΔTb = = = 0.0173ºC 

 Hence boiling point of solution = b.p. of water + ΔTb = 100 + 0.0173 = 100.0173ºC. 
 

H-6. Sol. AIPO4     Al3+ + PO4
3–  

  i = 1 + x = 2 

  ΔTb = molality  Kbi 

 ∴ = 0.02. 
 

H-9. Sol. Highest boiling point will be of that solutions for which ΔTb is high. 

 Here in this case ΔTb ∝ i (van’t hoff factor) 

  i = 4 for Al(NO3)3  

  Al (NO3)3  Al3+ + 3 NO3
– 

 

H-10. Sol. x3y2  3x2+ + 2y3–  for complete ionization.  

 1 – α        nα    mα 

 i = 1 + (m + n – 1) α  

 i = 1 + (2 + 3 – 1) × 0.25 = 1 + 1 = 2 

 ΔTb = i × kb × m = 2 × 0.52 × 1 = 1.04 

 B.P. of solution (Tb) = ΔTb + Tb
º = 1.04 + 373 = 374.04 K Ans. 

 

H-12. Sol. Molal elevation constant of the solvent. 

 Kb = = = 0.519K-kg/mol 
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H-13. Sol. ΔTb = m kb =  

 ΔTb = 47.98 – 46.3 = 1.68 

 1.68 =  

 M = = 125.92 

 Atomicity  = = 4.02 

 So. Molecule is = P4 .  
 

Section (I) : Depression in freezing point 
 

I-10. Sol. Higher freezing point  ⇒ lesser ΔTf   ⇒ lesser molality ⇒ lesser number of particles 
 

 

I-12. Sol. Given,  w = 0.2 g,  W = 20 g, 

  ΔT = 0.45ºC 

  ΔT =  

 or 0.45 =  

 ∴ m(observed) = 113.78 

  Now for              2CH3COOH  (CH3COOH)2 

  Before association      1                      0 

  After association     1 – α             α/2 

  Where α is degree of association 

 ∴   = 1 – α + α/2 

 or = 1 – α + α / 2 

 or α = 0.945 

 or 94.5 % 
 

Section (J) : Osmosis and osmotic pressure 
 

J-2. Sol. Colligative properties of the solution depend upon concentration of solute particles. 
 

J-5. Sol. Semipermeable membrane allows the solvent particles only to pass through it. 
 

 

J-8. Sol. πV =  

 6 × 10–4 × 1 = × 0.082 × 300 

 mg = 1.6 × 105  
 

J-11. Sol. πfVf  = π1V1 + π2V2  

 πf = =  
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 πf = 1.85 atm. 
 

J-12. Sol. For isotonic solution π1 = π2 ; C1 = C2 ; n1 = n2  

  =  ⇒ =    ⇒ M = = 63 Ans. 
 

 

 

 

J-15. Sol. All solution have same No. of particle and also have same value of π. n1 = n2; π1 = π2 (Isotonic). 
 

J-16. Sol. (1) HA  H+ + A– , pH = 2 

      0.1     

 pH = 2  so [H+] = 0.01 

 Total Concetration = 0.1 + 0.01 = 0.11 M 

  π = CRT = 0.11 RT Ans. 

 

 
 Marked Questions may have for Revision Questions.  
 

OBJECTIVE QUESTIONS 
 

 

1. Sol. = 0.1 molal eksyy 
 

2. Sol. M = = 18 M  
 

3. Sol. Mole of H2O = = 2  

  Mole of glycerine = = 0.5 

 total mole = 2 + 0.5 = 2.5  

 Mole fractions of glycerine = =   

   X0 = 0.2 Ans. 
 

4. Sol. (1) B.P. of water is elevated. 
 

5. Sol. (1) V.P. depends on temperature. (ok"i nkc rki ij fuHkZj djrk gSaA) 
 

6. Sol. Solute   y x i = [1 + (y – 1) x] 

 (1)  KCl  2 0.5 1.5 

 (2) K2SO4   3 0.4 1.8 

 (3) FeCl3   4 0.3 1.9 

 (4) SnCl4   5 0.2 1.8 
 

7. Sol. Pressure of air = 750 – 100 = 650 mm of Hg 

 on compressing  Pf = Hg 650 × 3 mm of Hg = 1950 mm of Hg 

 so PT = (1950 + 100) = 2050 mm of Hg 
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8. Sol. More is the value of Vant Hoff factor, more will be RLVP. 
 

9.  

Sol. P = XAPA
0 + XBPB

0 = (PA
0 – PB

0)XA + PB
0 

 So    PB
0 = 254 

  PA
0 – PB

0 = –119  PA
0 = 135 

 
 

10. Sol. 760 = 300 XA + 800 (1 – XA) 

 ⇒ 760 = 800 – 500 XA  

 ⇒ 500 XA = 40  

 ∴ XA = = 0.08. 
 

11. Sol. (1) for a ideal solution ΔSmix ≠ 0 
 

12. Sol. For a ideal solution ΔG mix < 0. 
 

13. Sol. It shows negative deviation from Raoult’s law 

  ps (actual) = 580 torr 

  ps (Raoult) = 0.4 × 300 + 0.6 × 800  = 600 torr. 
 

15. Sol. According to Raoult’s law 

 PT = (0.08 × 300 + 0.92 × 800) torr = (24 + 736) torr = 760 torr = 1 atm 

 Pexp. = 0.95 atm < 1 atm 

 Hence solution shows -ve deviation 

 so < 0,and  < 0. 
 

16. Sol. PTotal = 0.4 × 80 + 0.6 × 120 = 104 > 100 mm of Hg. 
 

17. Sol.  ΔT = =   
 

18. Sol. Ba3(PO4)2 3 Ba2+ + 2 PO4
3– 

 value of i = 5 (100% ionised) 

 so ΔTf = i kf m 

 so m = = = 0.01 
 

19. Sol. ΔTf = i. kb.m 

 0.69 = i ×   

  i = 0.63 

 for dimerization    i = 1 – α/2  

     0.63 = 1 – α/2   

     α = 0.74. 

 

20. Sol. 0.1 M glucose solution has higher F.P. because it has lowest ΔTf. 
 

21. Sol. (i) ΔTf = m × Kf  

 0.2 = × 1.86    X =   

 after freezing 
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 ΔTf = m × Kf   

 ΔTf = × 1.86    ΔTf = 0.25 

 On solving, Amount of ice y = 20 g ice 
 

22. Sol. π = CRT 7.40 = n × 0.0821 × 300 

 π =   n = = 0.3. 
 

23. Sol. Isotonic solution has same conc.  

  π1 = π2  C1 = C2  n1 = n2   

 So,  =   ⇒  x = 12 g Ans. 
 

24. Sol. When dried fruits and vegetables are place in water, they solwly get swelled osmosis takes place 

i.e. water molecules pass through SPM present in cell-walls. If temperature is increased osmosis will be 

faster. 

 

25. Sol. πα No. of particle/ion. 

 BaCl2 = 3,  NaCl = 2 glucose = 1 

 So. order of π = BaCl2 > NaCl > glucose. 

 

26. Sol. Osmosis is a process in which solvent (water in this case) flows from low concn soln to high concn 

soln by SPM. 

 

 
 

 

 

OFFLINE JEE-MAIN 
 

1. Sol. Moles of urea = moles  

 Concentration (molarity) of solution = = 1000 = 0.01 M. 
 

2. Sol. Elevation in boiling point is a colligative property which depends upon the number of solute 

particles. Greater the number of  solute particles in a solution, higher the extent of elevation in boiling 

point. 

    Na2SO4 →  
 

3. Sol. Na2So4  2Na+ + SO4
2– 

      1      0       0 

 1 – a     2a      a 

 Vant Hoff factor (i) =  
 

4. Sol. According to Raoult’s law equimolar solutions of all the substances in the same solvent will show 

equal elevation in boiling points as well as equal depression in freezing point. 
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5. Sol. Total millimoles of solute = 480 × 1.5 + 520 × 1.2  = 720 + 624 = 1344. 

 Total volume  = 480 + 520 = 1000.  

 Molarity of the final mixture = = 1.344 M. 
 

6. Sol. PB  = Po
B XB Po

B = 75 torr 

 XB = = =  PB = 75 × = 50 torr. 
 

7. Sol. Molality, m = × 1000 

 where M = molarity, d = density, M2 =  molecular mass 

 m = = 2.28 mol kg–1 

 

8. Sol. According to Raoult's law 

  P = PA + PB = Po
Ax + Po

BxB  or 290 = Po
A × (0.6) + 200 × (1 – 0.6) 

 or 290 = 0.6 × Po
A + 0.4 × 200  or Po

A = 350 mm. 
 

9. Sol. Isotonic solutions have same osmotic pressure. 

 π1  = C1 RT , π2 = C2 RT  

 For isotonic solution, π1 = p2   

 ∴ C1 = C2. 

 or = [where M = molecular weight of the substance]  

 or  =  or M = 210.  

 

12. Sol. The solution is non-ideal, showing +ve deviation from Raoult’s Law. 
 

13. Sol. Ptotal = PºA XA +PºB XB = PºA × + PºB × = 550  ⇒ PºA + 3PºB = 550 × 4  .....(i) 

 similary   560 = PºA × + PºB × ⇒   PºA + 4PºB = 560 × 5   .....(ii) 

 eq. (ii) – eq.(i) 

  PºB = 560 × 5 – 550 × 4= 600 

 so ½  PºA = 400. 
 

14. Sol. Na2SO4(s) 2Na+ (aq.) + SO4
2–(aq.) 

 ΔTf = i Kfm  

      = 3 × 1.86 × 0.01  

      = 0.0558 K.  
 

15. Sol. PT = XHeptane PºHeptane + XOctane PºOctane   

 PT = XgsIVsu PºgsIVsu + XvkWDVsu PºvkWDVsu  

 = × 105 + × 45  

 47.127 + 24.80  = 71.92 72 kPa  
 

16. Sol. ΔTf = i × kf × m 
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 2.8 = 1 × 1.86 ×  

 x = = 93 gm  
 

17. Sol.  

 0.5 M C2H5OH (aq)    0.1 M Mg3 (PO4)2 (aq) 

 i = 1      i = 5 

 effective molarity = 0.5    effective molarity = 0.5 m 

 0.25 M KBr (aq)     0.125 M Na3PO4 (aq) 

 i = 2       i = 4  

 effective molarity = 0.5 M    effective molarity = 0.5 M  

   

 Hence all colligative properties are same.  

Note : This equation is solved by assuming that the examinar has taken Mg3(PO4)2 to be completely soluble. 

However the fact is that it is insoluble (sparingly soluble). 

  

18. Sol. =   

 =  

 M ≈ 64 g/mol  
 

19. Ans. (2 / Bonus)  

Sol. Moles of glucose = = 0.1 ; Moles of water = = 9.9 

 ⇒ nTotal = 10 

 ⇒  =   

∙ ΔP = 0.01 Pº = 0.01 × 760 = 7.6 torr 

 PS = 760 – 7.6 = 752.4 torr 

 

20. Sol. ΔTf = 0.45 

  

 Kf  = 5.12 k kg/mol 

  (n = 2) 

   =  

 Now, ΔTf = i Kf m 

    

  ⇒ β = 0.94  

  ∴ % Association (% laxq.ku) 94 % 
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ONLINE JEE-MAIN 
 

4. Sol. xBenzene = = 0.3, xtoluene = 0.7 

 ⇒ PT = 74.7 × 0.3 + 0.7 × 22.3 = 22.41 + 15.61 = 38.02 torr 

 and ybenzene = = 0.589 
 

5. Sol. Benzene is non-polar solvent. 
 

6. Sol. According to Henery law 

 =    ∴ S1 & S2 are solubility of gas (g/L) 

  =  

 ∴ S2 = = 0.015 g/L 
 

7. Sol. For MX2 type salt 

 Vant factor (i) = 1 + 2α = 2 

 ⇒ α = 0.5 
 

8. g  

Sol. ΔTf = imkf  

 3.82= [1+(3–1).815]m ×1.86 

 =  

 =  

 x = 45 g 
 

9. Sol. Apply raoult's law :  

 PTotal =  

 =  

 = 307.5 mm Hg  

 Mole fraction of CHCl3 in vapour form (YB) =   =   

 

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

 

1. Sol. The freezing point of a solvent depresses as a non-volatile solute is added to a solvent. According 

to Raoult`s law, when a non-volatile solute is added to a solvent the vapour pressure of the solvent 

decreases. At freezing point it will be only the solvent molecules which will solidify. 
 

2. Sol. Van't Hoff factor, i = 1 + (n – 1) α 

   Here n = 3 

 So, 2.74 + 1 + (3 – 1) α 
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 So, α = 0.87 i.e. 87% 
 

3. Sol. Weight of water = 500 × 0.997 = 498.5 g 

 No. of moles of acetic acid = = = 0.05 

 Since 498.5 g of water has 0.05 moles of CH3COOH 

 1000 g of water has = = 0.1 

 Determination of van`t Hoff factor, i 

    CH3COOH —→ CH3COO– + H+ 

 No. of moles at start       1      0    0 

 No. of moles at equb.  1 – 0.23   0.23 0.23 

 ΔTf = (1 – 0.23 + 0.23 + 0.23) × 1.86 × 0.1 = 0.228K. 
 

4. Sol. Only solvent molecule under go solidification. So liquid solvent and solid solvent remain in 

equilibrium. 
 

5. Sol.  = πglucose  

 or   or 10 = 4 + 8α   

 α = = 0.75  % of α = 75% 
 

6. Sol. ΔTb = i Kb m   i (vant Haff factor) of CuCI2  = 3 

 ΔTb  = 3 × 0.52 × = 0.156 = 0.16. 
 

7. Sol. ΔTf = i × Kf × molality  ⇒ 2 = i × 1.72 × ×  

     ⇒ 2 = 4i  

     ⇒ i = 1/2 = 0.5 
 

8. Sol. PN2  = KH ×   

 = × 0.8 × 5 = 4 × 10–5 per mole  

 In 10 mole solubility is 4 × 10–4 . 

 

9. Sol.  ΔTf = i × Kf × m = 4 × 1.86 × = 2.3 × 10–2 

 ⇒ Tf = 0 – 2.3 × 10–2 = – 2.3 × 10–2 ºC. 
 

10. Sol.  ΔTb = 2ºC ;  ma = 2.5 g 

   msolvent = 100 g  

   Kb = 0.76 K. kg. mol–1  

   Psolution = ? 

 ΔTb = Kb × m 

 2 = 0.76 × m    ∴  m =  
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 = m × MM × 10–3 ∴   = × 18 × 10–3  

 760 – P =    ∴  760 =  

  ∴  P = 760  torr = 725.6 torr  724 torr 
 

11. Ans. (BD) 

Sol. For a mixture of two liquids L and M,  

 For ideal solution obey Raoult's law  

 PL = (1 – XM)PLº = PLº – XM PLº  

 Graph between PL & XM has intercept = PLº & slope = –ve  

 But graph representing +ve deviation from Raoult's law therefore M – L < M – M or L – L  

 Point Z represents intercept which is PLº when XL → 1 

 

12. Ans. (A) 

Sol. As T increase, V.P. increases. So C & D options get rejected. 

 ΔTf = Kf × m 

 273 – T'f =  

 ∴   T'f = 270 K 
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PART - I 

1. Mole of H2O = = 2 

  Mole of glycerine = = 0.5 

 total mole = 2 + 0.5 = 2.5  

 Mole fractions of glycerine = =   

   X0 = 0.2 Ans. 
 

2. I. Melting of snow by salt : Depression in freezing point  

 II. Desalination of sea water : Reverse osmosis  

 III. Osmosis is used to determine the molar mass. 
 

3. When non volatile solute added to solvent. Due to elevation in boiling point, boiling point and due to 

dispression in freezing point, freezing temperature↓. 
 

4.  HA  H+  +  A¯ 

  i = [1 + (y – 1) x] =  1 + x 

  pKa = 4 = – log Ka  

 ∴ Ka = 10–4 = Cx2  

  1 × 10–4 = 0.01 × x2  ⇒  x = 0.1 ∴ i = 1 + x = 1.1  
 

5. As ΔTb = i Kbm 

 so  iKb m  can be expressed in degree (Unit of temperature) 

 and Kb m  can be expressed in degree (Unit of temperature) 

 and can be expressed in degree (Unit of temperature) 

 But unit of Kb  is mol–1 kg K  
 

6. As ΔTb = molality × Kb  

  0.52 = m × 0.52 

  molality = 1 mol kg–1  

 ∴ urea = 1 mol 

  moles of water = = 55.55 

 mole fraction of urea = = 0.018 
 

7. π = CRT 

 π =  C = moles/liter, c = kg/m3 

 =  



 CHEMISTRY FOR JEE                          SOLUTIONS & COLLIGATIVE PROPERITES 
 

 M =   [π/c = 8.314 × 10–3 ] 

   [T = 293 k] 

 M = = 293 × 103    

 

8.  

 Normal boiling point of the solution is that temperature at which vapour pressure of solution equals to 1 

atm. 
 

 

9. Given ΔTb = 1.080C , i = 2 at boiling pt. of solution. 

 and ΔTf = 1.800C , and  = 0.3  

 so =  

 so if = 1 

 i.e., AB  behaves as non–electrolyte at the f.p of the solution. 
 

10. 1M C6H12O6 (molar mass = 180 g mol–1) 

 1000 mL solution has = 180 g solute 

 1180 g solution has = 180 g solute 

 1000 g solvent has = 180 g solute 

 Thus, molality = 1 molal 

 ∴ ΔTf = Kf molality = 1.86 × 1 = 1.86° 

 ∴ F.P. = – 1.86°C 
 

11. Firstly we have to convert mole fraction into molality . 

  Molality = = = 4.18 

 Now,        ΔTf = kf m = 1.86 × 4.18 = 7.780 .   
 

12. From given graph , we can say T1 is that temp at which solid state and liquid (solution) are in equilibrium. 
 

13.  P = PA°XA + PB°XB  

  + = 70 mm < 75 mm (experimental) 

 Thus, there is positive deviation (1) is true, mixture is more volatile due to decrease in b.p. Thus, (2) is 

true also force of attraction is decreased thus (3) is true. 
 

14. Colligative property of a solution depends on no. of particles of solute in solution. 
 

15. Value of van’t Hoff factor is least for urea solution, so there will be least depression in freezing point  i.e., 

maximum freezing point. 
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16. In HF hydrogen bonding is present so there is association of molecules due to this van’t hoff factor is less 

, so depression in f.p decreases therefore f.p. value is larger than HCl. Similarly value of i = 2 for NaCl 

and i = 1 for Glucose.  
 

17.  32 = XA 40  

 ∴ XA = = 0.8. 
 

18. PT = XA p°A  + XB p°B 

         = × 80 + × 120 = 100 Torr 

 Now mole fraction in vapour phase = = = 0.4.    

19. Boiling point get lowered when vapour pr. increases and it happens when there is a positive deviation 

from Raoult’s law. 
 

20. For urea, ΔTf = kf × m or  kf = = = 1.86 

 Now for CH3COOH 

  ΔTf = i kf m 

 so  i = = 1.1 

 Now i = 1 + α 

 so α = 1.1 – 1 = 0.1 

 Now CH3COOH       CH3COO–  + H+ 

       C        0   0 

  C – Cα      Cα   Cα 

  [H+] = Cα = 0.01 × 0.1 = 0.001 

 so pH = 3.  

21. Mixtures of CHCl3 and CH3COCH3 shows negative deviation from Raoult’s law , so vapour pressure 

decreases and boiling point increases.  
 

22. ΔTf = kf m. 

 ΔTf = 1.86 × 0.5 = 0.93. 

 so Tf = – 0.930C. 
 

23. More the value of van’t hoff factor , more will be the depression in freezing point. 
 

24. Acetone and chloroform forms hydrogen bonding so volume decreases. 
 

25. All are facts. 

 We should remember that , Entropy of solution is more than entropy of pure solvent. So the difference in 

entropy change  will be less in case of solution. 
 

26. Mobserved =  ; i > 1. 
 

27. Due to weak force of attraction more vapour will be forrmed so vapour pressure will be high. 
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28. The order of force attraction and boiling point is CH3OH > CH4 > H2 . 
 

29. At freezing point liquid solvent and solid solvent are in equilibrium. 
 

30. There is very weak attraction between benzene and methanol as compare to attraction between 

molecules of methanol. 

PART - II 

1. Volume of solution  = =  mL 

 Molarity of solution can be calculated as  

   M = = = 2.05 M    
 

 

2.  KOH solution is 30% by weight. 

  ∴ wt. of KOH  =  30 g 

  and Wt. of solution  =  100 g 

  ∴ Volume of solution =   

  ∴  Molarity = 6.90 =  = 1.288 g mL–1   
 

7.  (2) Non volatile substance has no V.P. 
 

8. Here w = 0.5 g, W = 100 × 1.58 = 158 g  

 (since d = W / V), m = 65, 

  M of CCl4 = 154.  =   

 or        =  or p = 141.93 mm 

10. According to question  Ps = 0.95 P0  

 according raoult’s law  Ps = P0 XA given MA = 0.3 MB  

 0.95  P0 = P0    MA = molecular wt. of solvent 

      MB =  molecular wt. of solute  

 0.95 =    WA =  gram wt. of solvent   

      WB =  gram wt. of solute  

 on solving = 5.7. 

14. Let molecular wt. of solute = m 
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 and V.P. of water (solvent) = P0 

 Psolution = 20 torr  

 moles of solute n =  

 moles of solvent N = = 10 

        PS = P0 ⇒  20 = P0 ⇒ 20 = P0   .........(1) 

 If 1 mol water is further added moles of solvent  

  N = 10 + 1 = 11 mol 

 & V.P. of solution becomes  

  PS  = 20 + 0.02 = 20.02 torr 

  PS  =  ⇒ 20.02 =  ⇒ 20.02 = P0 .........(2) 

 divide eqn. (2) by (1) 

   =   

  m = 54 gm 

 Put this value of m in equation. (1) or (2) 

  P0 = 22.22 torr 

16. As m0 (infinite dilution) both electrolytes will be completely dissociated so 

 NaCl  Na+  +  Cl–  

 NaHSO4  Na+  +  H+  + SO4
2-. 

 

17._  =   

   =       =   

       mB = 50 

 ∴ (mB)P : (mB)Q= 100 : 50  

            = 2 : 1 

18. ΔTb = ikb m so i = = 4 

 so the compex is K3 [Fe(CN6)] 

  K3 [Fe(CN)6] 3 K+  + [Fe(CN)6]3–  
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20. ΔT = Kf  ×  

 9.3 = 1.86 ×  

 wA = 161.29 gm (water)  

 Amount of ice = 200 – 161.29 = 38.71 g  
 

21. 1.24 = 34.3   ⇒ M = 469.68 

 ∴ as Hg2Cl2 molecules. 

 

24. Heptane (A) Octane (B) 

 nA = = 0.25  nB = = 0.3 

 xA =   xB =  

 p =   

    =  

    = 47.72 + 24.54 = 72.265 kPa 
 

25. 20 mole C6H6, 10 mole C6H5Cl ⇒  XB = , XC =   

 at t = 100°C ⇒ ps = 300 x + 1350 x = 100 + 900 (=1000). 

 
 

 


