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Written Assignment 2: Physical Properties of Solutions

1. Increasing the order of the following compounds in water.
Br2, LiCL2, CH3OH.

2. Percentage mass of the following in aqueous solution.
a) 5.50 g of NaBr in 78.2g of solution.
Working
Mass solute = 5.50 g
Mass solution = 78.2 g

(5.5/78.2)= 0.0703*100 = 7.03%
b) 31.0 g of KCl in 152 g of water

Working
Mass solute = 31.0 g 
Mass solution = 152 g +31=188g
(31/183.0)*100 = 16.9%
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c) 4.5 g of toluene in 29 0f benzene
Working
Mass solute is 4.5g
Mass solution is given as = 4.5+29= 33.5
(4.5/33.5)*100 =0.13%

3. Molarity of the following solutions:
a) 14.3g of sucrose (C12H22O11) in 676g of water
Working
M0larity= 14.3g (342.2965g/mol* 676g) contained in 676g of water.
= 0.0618mol/kg

b) 7.20moles of ethylene glycol (CH2H6O2) in 3546g of water
Working
M= 7.20moles divided by 3546g
=0.00203*1000
=2.03mol/kg

4.a) M = 1.22mol/L/(1000ml/L*1.12g/ml – 342.2965g/mol*1.22mol/L)*1000ml/L= 1.74mol/kg
b) M =0.87mol/L/(1000ml/L*1.04g/ml – 39.997g/mol*0.87mol/L)*1000ml/L= 0.8645mol/kg
c) M = 5.24mol/L(1000ml/L *1.19g/ml – 84.007g/mol*5.24mol/L)*1000ml/L= 6.99mol/kg

5. Molalities of the following aqueous solutions
a) 1.22M sugar (C12H22O11) solution (density of solution = 1.12g/ml)
 = ( 1.22mol/L/1000*1.12g/ml – 342.2965g/mol)
0.00174*1000
1.74mol/kg

b) 0.87M NaOH solution (density of solution is 1.04g/mol)
M= (0.87/1000*1.04g/mol)-39.997g/mol*0.87mol*1000)
= 0.865mol/kg
c) 5.24M NaHCO3 solution (density of solution= 1.12g/ml)
M =5.24mol/L/1000ml/L*1.19g/ml) – 84.oo79g/mol* 5.24mol*1000
= 6.99mol/kg
6. Volume concentration = 75/2 = 37.7%
Mass of alcohol = mas*volume
375ml*0.798g/ml
= 299.25g
Working
Solution weight = 70+30 = 100g
Volume of solution =mass/density
=100g/mol/0.982g/ml
=102
Concentration molarity = 1.76mol/ 0.202l
=17.0mol/l
Molarity = 17/70
=25.2mol/kg

7. Weight of concentrated acid =1.42*30 =42.6g
Weight of pure acid = 42.6g*70% = 29.82g
Volume of diluted acid = 255ml+30ml =285ml/1000 =0.285L
Quantity of pure acid= 29.822/63.01 = 0.4733mol
Molarity = 0.4733mol/0.285 = 1.66mol/L

8. a) 3.20g/9.10 = 0.3519
Solubility in 100g of water = 100*0.3519
= 35.16g

b) Water quantity = 25g/0.3516
= 71.1g

c) 0.3516*15g of water
=5.27g
9. Goldfish died due to suffocation. This is because boiled water had no dissolved gas in it. High temperature reduces the solubility of a gas in water.

10. Boiling point depression = 2.53 
Final boiling point = 80.1 – 6.25 = 73.85
Melting point depression = 5.12/2.47 = 12.65
Final melting point depression = 5.5 – 12.65 = -7.15

11. Melting point depression = 5.50 – 3.7 = 2.13
Molarity = 2.13/5.1= 0.416mol/kg
Mw = 100g/ (0.416mol/kg*8.5g) = 283g/mol.
Molecular formula: C:H:O 80.78/12:13:56/1:5:66/16=6.73:13:56:56:0:354 = 19:38:1
C19H38O
MW= 109*12+36+16= 282g/mol.

12. Melting point depression = --20 = 20
Molarity =20/1.86= 10.75mol/kg
Quantity of ethylene glycol = 10.75mol/kg*6.50kg = 69.89mol
Weight = 10.75mol/kg*62.07g/mol. = 3.91L
Boiling point depression = 0.512*10.75 = 5.50
Boiling point = 100-5.5 
= 94.5

13. Temperature in kelvin= 295
Therefore osmotic pressure is given by = 1.36M*0.821L atmosphere/mol.*295
=32.9 atmosphere.

14. C:H:O
41.8/12:4./1:37.3/16 = 3.48:4.7=1.5:2:1=3:4:2
(C3H3O2 )x
MW= 429/192= 2.2
Formula = C6H8O4
MW = 383g/mol.

15. 0.1Om NaPO4( 4 ions and 0.4 m), 0.35m NaCl, (2 ions and 0.7m), 0.2m MgCl2(3 ions and 0.6m)
0.15m C6H12O6, 0.15m CH3COOH, 0.10m Na3PO4, 0.2m MgCl2, 0.35m NaCl











 

