Project Advance Chemistry 106 Homework Assignment #3
September 12, 1994

Lecture Section 2







Prof. Macero

Put your name and social security number in the appropriate place on the blue answer sheet. Also sign your name on the answer sheet. Choose the best answer to each question. With a No. 2 pencil blacken the circle on the answer sheet corresponding to this answer. DO NOT USE A PEN!
This assignment is due on September 16, 1994. IT MUST BE RETURNED IN LECTURE ON THAT DAY. NO ANSWER SHEETS WILL BE ACCEPTED OUTSIDE OF LECTURE.



1. What is the coeffiecient on H20 when the following equation is correctly balanced? 

C2H40 + 02 ---(  C02 + H20

(a) 2


(b) 3

(c) 4 


(d) 5
(e) 6

2. The formula weight in amu of potassium dichromate,  K2Cr207,  is 

(a) 107.09


(b) 255.08

(c) 242.18


(d) 294.18
(e) 333.08

3. The mass percentage of aluminum, Al, in aluminum sulfate, Al2 (SO4) 3, is 

(a) 7.886


(b) 15.77

(c) 21.93


(d) 45.70
(e) 35.94

4. How many moles of iron are contained in 125 g of iron?

(a) 1.12 mol

(b) 0.447 mol

(c) 6.98 mol

(d) 2.24 mol
(e) 3.49 mol

5. How many grams of oxygen are contained in 62 g of copper (II) sulfate pentahydrate, CuSO45H20?  

(a) 21 g


(b) 16 g

(c) 4.0 g


(d) 36 g
(e) 144 g
6. How many oxygen atoms are present in a 2.33 –g sample of oxygen?

(a) 2.24 x 1025 O atoms 

(b) 8.77 x 1022 O atoms 
 
(c) 37 O atoms


(d) 1.40 x 1024 O atoms
(e) 4.13 x 1024 O atoms

7. A United States nickel coin weighs 4.965 g and is made up of 75 % by mass of copper and 25 % nickel. How many nickel atoms are in the coin?

(a) 1.70 x 1022 Ni atoms 

(b) 2.04 x 102i Ni atoms 
 
(c) 5.08 x 1022 Ni atoms

(d) 1.02 x 1023 Ni atoms
(e) 1.27 x 1022 Ni atoms

8. How many atoms of fluorine are in 19.0 g of CH2F2? 

(a) 2.2 x 1023


(b) 38 
 
(c) 3.3 x 1024


(d) 4.4 x 1023 
(e) 6.02 x 1023 

9. An element consists of only three naturally occurring isotopes:

	Isotope
	% Abundance
	Mass (amu)

	1
	35.39
	150.9377

	2
	35.25
	151.9791

	3
	29.36
	156.9332


What is the atomic mass of the element?

(a)  153.34 amu

(b) 151.5 amu

(c) 153.07 amu

(d)  153.9 amu

(e) 154.5 amu
10. Which of the following formulas must be an empirical formula?

(a) 
H202


(b) N2H4



(c) Na2Ti3 07

(d)  C2H2
(e) C10H10
11. If 0.36 mole of hydrazine weighs 11.52 g and its empirical formula is NH2, the molecular formula of hydrazine is 

(a) N2H2


(b) NH2
(c) N4H8


(d) N2H4

(e) NH3
12.   A nitrogen oxygen compound which contains only N and 0 is 63.65% nitrogen by mass. The compound might have the molecular formula(s)? 

(a) NO


(b) NO2
       (c) N2O


(d) N2O4
(e) both NO2 and N2O4
13. When acetylene, C​2H2(g), is burned in oxygen, the products are carbon dioxide and water vapor. In the balanced equation, the coefficients of C2H2, O2, CO2 and H20 are, respectively

(a) 2, 5, 4, and 2

(b) 1, 2, 2, and 1
(c) 2, 2, 4, and 2

(d) 1, 5, 2, and 2



(e) 1, 1, 1, and 1

14. The following reaction (unbalanced) is known to occur:

_____H2SO4 (aq) + ____HI (aq) ⟶____H2S (aq) + ____I2 (aq) + ____H20 (l)

For every molecule of I2 formed the number of molecules of water also formed is 

(a) ½


(b) 8
(c) ¼


(d) 4



(e) 1

15. How many moles of carbon are required to react completely with 0.422 moles of SnO2 (s) according to the equation below? 

SnO2 (s) + 2C (s) --- > Sn (s) + 2CO (g)

(a) 1.27 mol

(b) 0.211 mol


(c) 0.422 mol

(d) 0.844 mol
(e) 0.633 mol
16. When a mixture of CO and H2 are heated under pressure in the presence of a chromium oxide catalyst, a clear, colorless liquid compound containing only carbon and hydrogen is formed. The molar mass of the compound was found to be about 78 g(mol-1. A sample of the compound was burned and yielded 0.500 g of C02 and 0.102 g of H2O. What is the molecular formula of the compound?

(a) C6H6


(b) CH

(b) C5H15


(d) C6H4
(e) C5H5  
17.   For Fe (CO) 5 + 2PF3 + H2 --- > Fe (C0)2 (PF​3) 2 (H) 2 + 3CO, how many moles of CO can form from a mixture of 5.0 mol Fe (CO)5, 8.0 mol PF3, and 6.0 mol H2?

(a) 15


(b) 5.0


(c) 24


(d) 6.0

(e) 12
18.  Carbon monoxide may be prepared by the following reaction:

K4Fe(CN) 6 + 6H2SO4 + 6H2O ⟶ 6CO + 2K2SO4 + 3(NH4) 2SO4 + FeSO4 

	Subst.
	K4Fe(CN) 6
	H2SO4
	H20
	CO
	K2SO4
	(NH4) 2SO4
	FeSO4

	Molar mass
	368.34
	98.08
	18.02
	28.01
	174.26
	132.15
	151.91




If 4.00 g of K4Fe(CN) 6 is added to an excess of the other reagents, what is the maximum number of moles of carbon monoxide that can be formed?

(a) 0.304 mol



(b) 1.83 mol

(c) 1.09 x 10-2 mol


(d) 1.82 x 10-3 mol

(e) 6.52 x 10-2 mol  
19.  C2H4 burns in O2 to produce CO2 and H2O according to the following equation

C2H4 + 3O2 ---( 2CO2 + 2H2O

How many grams of CO2 will be formed when 3.0 g of C2H4 reacts with 3.0 g of O2?

(b) 2.8




(b) 4.1

(c) 6.2




(d) 9.4

(e) none of these.

20. Given the reaction

5I2O4 + 4H2O ⟶  8HIO3 + I2
When 0.200 mol of I2O4 was added to 3.50 g of water, 9.00 g of elemental iodine were recovered. What was the percent yield of I​2? 

(a) 73.7%




(b) 88.7%




(c) 75.9%




(d) 85.9%


(e) 90.1%
