CH 9:  Worksheet




Name:  
KEY



CHM 1025

1. How many particles are in the following?

a. 12.56 mol C x (6.022 x 1023 atoms C / 1 mol C) = 7.564 x 1024 atoms C
b. 0.489 mol Na+ x (6.022 x 1023 ions Na+ / 1 mol Na+) = 2.94 x 1023 Na+ ions
c. 1.56 x 103 mol CO2 x (6.022 x 1023 molecules CO2 / 1 mol CO2) = 

9.39 x 1026 molecules CO2
d. 78.3 mol Cl- x (6.022 x 1023 ions Cl- / 1 mol Cl-) = 4.72 x 1025 ions Cl-
e. 6.35 x 10-5 mol H2O x (6.022 x 1023 molecules H2O / 1 mol H2O) = 

3.82 x 1019 molecules H2O
2. How many moles are in the following?

a. 5.6 x 1034 atoms of Fe x (1 mol Fe / 6.022 x 1023 atoms Fe) = 9.3 x 1010 mol Fe
b. 45.68 molecules of O2 x (1 mol O2 / 6.022 x 1023 molecules O2) = 7.586 x 10-23 mol O2
c. 7.98 x 1012 ions of F- x (1 mol F- / 6.022 x 1023 ions F-) = 1.33 x 10-11 mol F-
d. 84235 ions of Mg2+ x (1 mol Mg2+ / 6.022 x 1023 ions Mg2+) = 1.3988 x 10-19 mol Mg2+
3. Calculate the molar mass for the following

a. C6H12  = 6(12.011) + 12(1.008) = 84.162 g/mol
b. FeCl3  =  1(55.85) + 3(35.453) = 162.21 g/mol
c. Br2  =  2(79.90) = 159.8 g/mol
d. NaOH = 1(22.990) + 1(15.994) + 1(1.008) = 39.997 g/mol
e. Ca(NO3)2  = 1(40.08) + 2(14.007) + 6(15.9994) = 164.09 g/mol
4. Calculate the mass of the following

a. 1.56 x 103 mol C6H12  x  (84.162 g C6H12 / 1 mol C6H12) = 1.31 x 105 g C6H12
b. 32 mol FeCl3 x (162.21 g FeCl3 / 1 mol FeCl3) = 5.2 x 103 g FeCl3
c. 6.21 x 10-3 mol Br2 x (159.8 g Br2 / 1 mol Br2) = 9.92 x 10-1 g Br2
d. 158 mol NaOH x (39.997 g NaOH / 1 mol NaOH) = 6.32 x 103 g NaOH
5.  Calculate the moles of the following

a. 45.98 g Ca(NO3)2 x (1 mol Ca(NO3)2 / 164.09 g Ca(NO3)2) = .2802 mol             

Ca(NO3)2
b. 8.32 x 104 g Br2 x (1 mol Br2 / 159.8 g Br2) = 521 mol  Br2           

c. 783 g FeCl3 x (1 mol FeCl3 / 162.21 g FeCl3) = 4.83 mol  FeCl3           
d. 2.56 x 10-2 g NaOH x (1 mol NaOH / 39.997 g NaOH) = 6.40 x 10-4 mol  NaOH           
6. Calculate the mass of the following

a. 4.68 x 106 atoms of Fe x (1 mol Fe / 6.022 x 1023 atoms Fe) x (55.85 g Fe / 1 mol Fe) = 4.34 x 10-16 g Fe
b. 45.6 atoms of C x (1 mol C / 6.022 x 1023 atoms C) x (12.011 g C / 1 mol C) = 9.10 x 10-22 g C
c. 7.65 x 103 atoms of Na x (1 mol Na / 6.022 x 1023 atoms Na) x (22.990 g Na / 1 mol Na) = 2.92 x 10-19 g Na
7. Calculate the number of particles in the following

a. 62.3 g Fe x (1 mol Fe / 55.85 g Fe) x (6.022 x 1023 atoms Fe / 1 mol Fe) = 6.72 x 1023 atoms Fe
b. 4.68 x 108 g C x (1 mol C / 12.011 g C) x (6.022 x 1023 atoms C / 1 mol C) = 2.35 x 1031 atoms C
c. 9.81 x 10-2 g Na x (1 mol Na / 22.990 g Na) x (6.022 x 1023 atoms Na / 1 mol Na) = 2.57 x 1021 atoms Na
8. How many moles are in the following gases @ STP

a. 45.89 L CO2 x (1 mol CO2 / 22.4 L CO2)  = 2.049 mol CO2
b. 5.89 x 102 L Cl2 x (1 mol Cl2 / 22.4 L Cl2)  = 26.3 mol Cl2
9. How many liters are in the following gases @ STP

a. 8.42 x 104 mol CO x (22.4 L CO / 1 mol CO) = 1.89 x106 L CO
b. 23.5 mol H2 x (22.4 L H2 / 1 mol H2) = 526 L H2
10. How many molecules of Cl2 gas occupy 1.25 L @ STP?

1.25 L Cl2 x (1 mol Cl2 / 22.4 L Cl2) x (6.022 x 1023 molecules Cl2 / 1 mol Cl2) = 

3.36 x1022 molecules Cl2 
11. How much volume (in L) does 5.32 x 106 molecules of H2 gas occupy @ STP?
5.32 x 106 molecules H2 x (1 mol H2 / 6.022 x1023 molecules H2) x (22.4 L H2 / 1 mol H2)            

= 1.98 x10-16 L H2
12. What is the % composition of each element in N2H4?
N = 2(14.007) = 28.014

% N = (28.014 / 32.046) 100% = 87.42%
H = 4(1.008) = 4.032

% H = (4.032 / 32.046) 100% = 12.58%

MM  of N2H4 = 32.046
13. What is the % composition of each element in C6H12O6?

C = 6(12.011) = 72.066

% C = (72.066 / 180.1584) 100% = 40%

H = 12(1.008) = 12.096

% H = (12.096 / 180.1584) 100% = 6.71%

O = 6(15.994) = 95.9964

% O = (95.9964 / 180.1584)100% = 53.28%

MM  of  C6H12O6= 180.1584
14. a)  Determine the empirical formula of benzene, CxHy given the following information:
A 143 g sample of benzene is comprised of 132 g C and 11 g H

132 g C x (1 mol C / 12.011 g C) = 10.99 mol C
 11 g H x (1 mol H / 1.008 g H) = 10.91 mol H

C = 10.99 mol / 10.91 mol = 1.007

1 C and 1 H 
H = 10.91 mol / 10.91 mol = 1.000


Empirical formula = CH

b)  If the molar mass of benzene is 78 g/mol, what is the molecular formula?

MM CH = 12.011 + 1.008 = 13.019

78 / 13.019 = 6                   therefore    6(CH)     =    Molecular formula = C6H6
15. Determine the empirical formula of naphthalene, CxHy given the following information:

A 34 g sample of naphthalene is comprised of 31.875 g C and 2.125 g H

31.875 g C x (1 mol C / 12.011 g C) = 2.65 mol C
2.125 g H x (1mol H / 1.008 g H) = 2.11 mol H

C = 2.65 mol / 2.11 mol = 1.26
H = 2.11 mol /2.11 mol = 1

Not whole #’s so find a number you can multiply both by to give you a whole #


2(1.26) = 2.52 

NO


3(1.26) = 3.78

NO

4(1.26) = 5.04

YES
So,
 4(1.26) = 5 C

4(1) = 4 H

Empirical formula = C5H4

b)  If the molar mass of naphthalene is 128 g/mol, what is the molecular formula?

MM   C5H4 = 5(12.011) + 4(1.008) = 64.087
128 / 64.087 = 2
therefore    2(C5H4)     =    Molecular formula = C10H8
16. a)  Determine the empirical formula of pentane, CxHy given the following information:

83.33% C


16.67% H
.8333 g C x (1 mol C / 12.011 g C) = .0694 mol C
.1667 g H x (1 mol H/ 1.008 g H) = .1654 mol H

C = .0694 mol / .0694 mol = 1

H = .1654 mol / .0694 mol = 2.38

Not whole #’s so find a number you can multiply both by to give you a whole #


2(2.38) = 4.76 

NO


3(2.38) = 7.14

NO


4(2.38) = 9.52

NO
5(2.38) = 11.90
YES
So,
 5(2.38) = 12 H


 5(1) = 5 C

Empirical formula = C5H12
b)  If the molar mass of pentane is 72 g/mol, what is the molecular formula?

MM C5H12 = 5(12.011) + 12(1.008) = 72.151 
So the empirical formula is the molecular formula!!!     C5H12
17. a)  Determine the empirical formula of NxOy given the following information:

30.43% C


69.57% H

.3043 g N x (1 mol N / 14.007 g N) = .0217 mol N

.6957 g O x (1 mol O/ 15.994 g O) = .0435 mol O

N = .0217 mol / .0217 mol = 1

O = .0435 mol / .0217 mol = 2

Empirical formula    NO2
b)  If the molar mass is 184 g/mol, what is the molecular formula?

MM  NO2 = 1(14.007) + 2(15.994) = 45.995
184 / 45.995 = 4

therefore    4(NO2)     =    Molecular formula = N4O8
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