Mole, Concentration PRACTIC PROBLEMS (T2 22-23)

The Mole

1.	Which of the following statements is false?

(A)	 A mole is 6.02 x 1023
(B)	The molar mass of a substance is the relative mass in grams
(C)	1 mole of oxygen gas (O2) weighs 32 grams
(D)	1 mole of oxygen gas contains 6.02 x 1023 oxygen molecules
(E)	1 mole of oxygen gas contains 6.02 x 1023 oxygen atoms

2.	Calculate the molar mass of rubidium carbonate (rubidium is Rb)

(A)	340.4 g/mol		(B)	255.0 g/mol		(C)	230.9 g/mol
(D)	145.48 g/mol		(E)	43 g/mol

3.		Calculate the number of moles in 35.6 g of magnesium hydroxide.

(A)	6.56 			(B)	4.64 			(C)	1.220 
(D)	0.610 			(E)	0.882

4.	Calculate the mass in grams of 1.67 x 1023 molecules of CBr4.

(A)	0.0434 g		(B)	0.278 g		(C)	42.4 g
(D)	14.4 g			(E)	92.0 g

5.	The number of atoms in 14.0 g of nitrogen gas is the same as the number of atoms in

(A)	8.1 g of magnesium.			(B)	18.0 g of magnesium.
(C)	9.0 g of magnesium.			(D)	24.3 g of magnesium.
(E) 	12.15 g of magnesium.

6.	Calculate the number of oxygen atoms in 29.34 g of sodium sulfate, Na2SO4.

(A)	1.244  1023		(B)	4.976  1023		(C)	2.915  1024	
(D)	1.166  1025 		(E)	6.02  1023 

7.	A 0.100 mole sample of ethene, C2H4, contains how many atoms?

(A)	6.02 x 1022		(B)	3.61 x 1023		(C)	3.61 x 1022
(D)	3.61 x 1024		(E)	6.02 x 1023
8. What is the mass in grams of one water molecule?

(A)	18.0			(B)	2.66 x 10-23		(C)	2.99 x 10-23
(D)	18.0 x 10-23		(E)	3.32 x 10-24

9. Determine the mass (in mg) of 2.39  1020 formula units of Rb2SO4. 

(A)	106 mg		(B)	42 mg		(C)	126 mg
(D)	66 mg			(E)	53 mg



Concentration

10. Convert the following quantities:

a) 1 cm3 = _______________ m3
b) 22 m2 = _______________cm2
c) 25 mL = _______________L
d) 0.1 g = ________________mg

11. What is the concentration in mol/L of the solution prepared by dissolving 2.54 g of sodium chloride in water to make up 100 cm3 solution?

(A)	0.584  mol/L			(B)	0.258 mol/L		(C)	45.7 mol/L
(D)	0.435 mol/L			(E)	0.229 mol/L 

12. 43.7 g of copper (II) sulphate (CuSO4) were dissolved in water and the solution was made up to 2.00 dm3. What is the molarity of this solution?

(A)	0.273  mol/L			(B)	0.137 mol/L		(C)	0.080 mol/L
(D)	0.218 mol/L			(E)	0.160 mol/L 

13. What mass of sodium carbonate (Na2CO3) must be dissolved in water to give 75.0 cm3 of a solution with a concentration of 2.05 mol/L?

(A)	0.1538 g			(B)	21.7 g			(C)	16.3 g
(D)	6.705 g				(E)	0.444 g

14. A solution of sodium carbonate has a concentration of 0.157 mol/dm3. What volume of this solution contains exactly 1.00 g of sodium carbonate? 

(A)	16.642 mL			(B)	90.568 mL		(C)	36.344 mL
(D)	60.090 mL			(E)	44.457 mL

15. What mass of potassium perchlorate (KClO4) must be dissolved in 250 ml of water to prepare solution with a concentration of 0.0750 M? 

(A)	18.750 g			(B)	0.019 g			(C)	2.597 g
(D)	36.735 g			(E)	0.527 g

16. Calculate the percent by weight of solute if 5 g of it is dissolved in a solvent of 90 g.

(A)	5.26 % w/w			(B)	94.7 % w/w		(C)	65.7 % w/w
(D)	5.56  % w/w			(E)	18.0 % w/w

17. Calculate the percent weight of solute if 7 g of it is dissolved in a solvent of 110 g.

(A)	5.98 % w/w			(B)	6.34 % w/w		(C)	94.0 % w/w
(D)	6.64  % w/w			(E)	15.6 % w/w

18. What is the mass of solute in 50 g of solution that is  20% w/w ?

(A)	10.0 g			(B)	50.0 g			(C)	100.0 g
(D)	20.0 g			(E)	25.0 g

19. Calculate the percent weight of solvent if 15 g of solute is dissolved in a solvent of 45 g.

(A)	15 % w/w			(B)	45 % w/w		(C)	50 % w/w
(D)	75  % w/w			(E)	25 % w/w

20. Calculate the mass of solvent in in the 81.25% w/w solution containing 25 g of solute. 

(A)	75.0 g			(B)	18.75 g			(C)	30.77 g
(D)	11.54 g			(E)	5.76 g

21. What is the % v/v of a solution that has 5.0 mL of hydrochloric acid (HCl) diluted to 100 mL with deionized water?

(A)	5.0 % v/v		(B)	7.5 % v/v		(C)	10.0 % v/v
(D)	95.0  % v/v		(E)	50. 0 % v/v

22. Calculate the mass % of Ag in AgNO3

(A)	1.57 % w/w			(B)	63.0 % w/w		(C)	16.0 % w/w
(D)	58.5  % w/w			(E)	21. 0 % w/w 

23*. A metal M forms an oxide with the formula M2O. The mass percentage of the metal in the oxide is 88.8 %. What is the molar mass of the metal? 

(A)	121.8 g	/mol			(B)	107.9 g/mol		(C)	63.4 g/mol
(D)	85.5 g/mol			(E)	39.1 g/mol
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