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CHM 1025

1.  Answer the following questions about this reaction

3 A  +  4 D  (  5 F  +  H

a. How many moles of D does it take to fully react with 3 moles of A?

4
b. How many moles of A does it take to fully react with 4 moles of D?

3
c. How many moles of A does it take to react fully with 8 moles of D?

8 mol D x (3 mol A / 4 mol D) = 6 mol A
d. How many moles of D does it take to fully react with 7 moles of A?

7 mol A x (4 mol D / 3 mol A) = 9.33 mol D

2.   Answer the following questions about this reaction

4 Q  ( 10 K

a. How many moles of K can be prepared by the reaction of 4 moles of Q?

10
b. How many moles of K can be prepared by the reaction of 8 moles of Q?

8 mol Q x (10 mol K / 4 mol Q) = 20 mol K

c. How many moles of K can be prepared by the reaction of 13 moles of Q?

13 mol Q x (10 mol K / 4 mol Q) = 32.5 mol K

3. Answer the following questions about this reaction

 2 H2O  (2 H2  +  O2  

a. How many moles of H2O does it take to produce 6 moles of H2?

6 mol H2  x  (2 mol H2O / 2 mol H2)  =  6 mol H2O
b. How many moles of H2O does it take to produce 5 moles of O2?

5 mol O2  x  (2 mol H2O / 1 mol O2) = 10 mol H2O
c. How many moles of O2 is produced by the reaction of 145.23 g H2O?

145.23 g H2O x (1 mol H2O / 18.015 g H2O) x (1 mol O2 / 2 mol H2O) = 4.031 mol O2
d. What mass of O2 is produced by the reaction of 145.23 g H2O?

4.031 mol O2 x (31.9988 g O2 / 1 mol O2) = 129.0 g O2
e. How many moles of is produced by the reaction of 5.6 x 105 g H2O?

5.6 x 105 g H2O  x  (1 mol H2O / 18.015 g H2O) x (2 mol H2 / 2 mol H2O) = 3.1 x 104 mol H2
f. What mass of H2 is produced by the reaction of 5.6 x 105 g H2O?

3.1 x 104 mol H2  x (2.016 g H2 / 1 mol H2) = 6.2 x104 g H2
4. Answer the following questions about this reaction

Pb(NO3)2  + 2 NaI  (  PbI2  + 2 NaNO3

a. If you run this reaction with 5.68 g Pb(NO3)2  and 4.29 g of NaI:
i. Which is the limiting reagent?  NaI
4.29 g NaI x (1 mol NaI / 149.89 g NaI) = .0286 mol NaI
5.68 g Pb(NO3)2  x (1 mol Pb(NO3)2/ 331.2 g Pb(NO3)2 ) = .0175 mol Pb(NO3)2

So which will you run out of first?  It may seem like the one with the smallest weight, but remember that you need to take the balanced equation into consideration.  You need 2 NaI for every 1 Pb(NO3)2.  You will run out of NaI first!!!

.0175 mol Pb(NO3)2 x (2 mole NaI / 1 mol Pb(NO3)2) = .035 mol NaI needed (but you only have .0286 moles NaI)
ii. Which is the excess reagent?  Pb(NO3)2
iii. How much of the NaI (in g) will be reacted?   All of it, 4.29 g
iv. How much of the Pb(NO3)2 will be reacted?  
.0286 mol NaI x (1 mol Pb(NO3)2 / 2 mol NaI) x (331.2 g Pb(NO3)2 / 1mol Pb(NO3)2) 
= 4.74 g Pb(NO3)2
v. How much of the NaI (in g) will be unreacted? None, 0 g
vi. How much of the Pb(NO3)2 will be unreacted?  

5.68 g Pb(NO3)2 – 4.74 g Pb(NO3)2 = .94 g Pb(NO3)2
vii. How many moles of PbI2 can be produced?

.0286 mol NaI x (1 mol PbI2 / 2 mol NaI) = .0143 mol PbI2 
viii. How many grams of PbI2 can be produced?

.0143 mol PbI2 x (461 g PbI2 / 1 mol PbI2) = 6.59 g PbI2
ix. What is the theoretical yield of PbI2?

6.59 g PbI2
x. If the actual yield is 0.8677g PbI2, what is the % yield of PbI2?

% yield = (actual / theoretical) 100% = .8677 g / 6.59 g (100%) = 13.17 %
xi. How many moles of NaNO3 can be produced?

.0286 mol NaI  x (2 mol NaNO3 / 2 mol NaI) = .0286 mol NaNO3
xii. How many grams of NaNO3 can be produced?
.0286 mol NaNO3 x (84.99 g NaNO3 / 1 mol NaNO3) = 2.43 g NaNO3 
5. Answer the following questions about this reaction

4 Cr  +  3 O2  (  2 Cr2O3

a. If you run this reaction with 0.368 g Cr and 0.208 g of O2:

i. Which is the limiting reagent?

Cr
ii. Which is the excess reagent?

O2
iii. How much of the Cr (in g) will be reacted?

.368 g Cr 
iv. How much of the O2 will be reacted?

.1699 g O2
v. How much of the Cr (in g) will be unreacted?

0 g
vi. How much of the O2 will be unreacted?

.0381 g O2
vii. How many moles of Cr2O3 can be produced?

.00354 mol Cr2O3
viii. How many grams of Cr2O3 can be produced?

.5381 g Cr2O3
ix. What is the theoretical yield of Cr2O3?

.5381 g Cr2O3
x. If the actual yield is 0.3335 g Cr2O3, what is the % yield?

61.98 %
6. Answer the following questions about this reaction

2 Cu  +  O2  (  2 CuO

a. If you run this reaction with 1.672 g Cr and 1.809 g of O2:

i. Which is the limiting reagent?

Cu
ii. Which is the excess reagent?

O2
iii. How much of the Cu (in g) will be reacted?

1.672 g Cu
iv. How much of the O2 will be reacted?

.421 g O2
v. How much of the Cu (in g) will be unreacted?

0 g Cu
vi. How much of the O2 will be unreacted?

1.388 g O2
vii. How many moles of CuO can be produced?

.0263 mol CuO
viii. How many grams of CuO can be produced?

2.09 g CuO
ix. What is the theoretical yield of CuO?

2.09 g CuO
x. If the actual yield is 1.777 g CuO, what is the % yield?   85%
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