Chem 1A, Test Review #1

1.
A commercial passenger airline was cruising at an elevation of 34,500 ft with a ground speed of 570 mph. The air temperature at that elevation was recorded as -72oF.

(a) Express the above elevation, speed and temperature in meters, kilometers per hour (kmph), and degrees Celsius (oC), respectively.  (b) What is the cruising speed of the airplane in meters per second (m/s)?

Unit conversions: 1 mile = 5280 ft; 1 ft = 12 inches; 1 inch = 2.54 cm (exactly); 1 m = 100 cm; 
   



 1 km = 1000 m.
2.
Indicate whether each of the following is a physical or chemical process:


(a) Silver tarnishes;
(e) alcohol vaporizes;


(b) Butter turns rancid;
(f) the lake is frozen;


(c) Salt dissolves in water;
(g) the wood is rotting;


(d) The toast is burnt;
(h) The sugar has re-crystallized.

3.
Indicate whether the following are homogeneous mixtures, heterogeneous mixtures, or a pure substances:


(a) A bag or coffee beans;
(e) Soil/dirt


(b) 14-carat gold;
(f) sucrose (cane sugar)


(c) Silver amalgam (an alloy of mercury);
(g) tap water


(d) Pure diamond
(h) Barium chloride dihydrate

4.
A cylindrical wooden rod that is 4.00 feet long and 2.10 cm in diameter weighs 387 grams. What is the density of the rod in g/cm3? Will the wooden rod sink or float in water (density = 1.00 g/mL) and in alcohol (density = 0.790 g/mL)?  (1 foot = 12 inches; 1 inch = 2.54 cm)

5.
Consider a mercury droplet with uniform spherical shape and has a diameter of 0.50 cm. What is the volume (in cm3) of the droplet? If the density of mercury is 13.6 g/cm3, calculate the mass of the droplet? How many mercury atoms are present in the droplet? (V = 4/3 r3)

6.
Magnesium exists as three isotopes with the following masses and abundances:


24Mg: abundance = 79.00%; atomic mass = 23.9850 u;


25Mg: abundance = 10.00%; atomic mass = 24.9858 u;


26Mg: abundance = 11.00%; atomic mass = 25.9826 u.


Calculate the average atomic mass of magnesium. (Answer: 24.31 u)
7.
Name each of the following compounds:


(a) H3PO3 : _______________________;

(e) B2O3 : _______________________;


(b) (NH4)2CO3:  ___________________;

(f) Pb(NO3)2 :_____________________;


(c) SF6 :_________________________;

(g) Ag2CrO4:_______________________;


(d) HBrO: _____________________;

(h) CaCO3: _______________________

8.
Write the correct formula of each of the following compounds:


(a) Aluminum carbonate: ___________;

(e) ammonium nitrate:__________


(b) Potassium dichromate: ________;

(f) dinitrogen pentoxide:________


(c) Copper(II) sulfate: ________;


(g) Nitric acid: _______


(d) Hydrocyanic acid: _______;


(h) Chromium(III) oxide: _______

9.
Write a balanced chemical equation for each reaction described below:


(a) Solid ammonium carbonate decomposes when heated to yield ammonia gas, carbon dioxide gas, and water vapor.


(b) Calcium metal reacts with water to produce hydrogen gas and calcium hydroxide solution.

10.
Balance the following chemical equations. 


(a)      C4H10O(l)  +      O2(g)  (       CO2(g)  +     H2O(g);


(b)      NH3(g)  +       O2(g)  (       NO(g)  +     H2O(g);


(c)      Ca3P2(s)  +    H2O(l)  (      Ca(OH)2(aq)  +   PH3(g);

11.
An element E forms an oxide with formula E2O3.  If the combining ratio of the masses is 8.708 g of element E to 1.000 g of oxygen, calculate the relative atomic mass of E and determine its identity. The relative atomic mass of oxygen is 16.00 u.  
12.
Calculate the mass percentages of nitrogen and phosphorus, respectively, in ammonium phosphate, (NH4)3PO4. (b) How many grams of ammonium phosphate contain 128 grams of nitrogen? (c) How many grams of phosphorus are present in a sample of ammonium phosphate that contains 128 g of nitrogen.  
13.
Write the empirical formula of each of the following compounds:


(a) C4H8O2
(b) C6H6
(c) C2H6N2O

(d) C6H4Br2
     (e) C3H6O3 

14.
A compound is composed of 62.04% carbon, 10.41% hydrogen, and 27.55% oxygen, by mass. (a) Determine its empirical formula. (b) If the molecular mass of the compound is 116.2 u, determine its molecular formula. 
15.
Aluminum sulfate, Al2(SO4)3, an important product in water treatment, is produced by the following reaction of aluminum oxide with sulfuric acid:



  
Al2O3(s)  +  3 H2SO4(aq)  ( Al2(SO4)3(s)  + 3 H2O(l)


(a) If 454 g of aluminum oxide, Al2O3, are reacted with 1.20 kg of sulfuric acid, which reactant is the limiting reagent? 

(b) When all of the limiting reagent is completely reacted, how many grams of Al2(SO4)3 are produced? 
(c) How many grams of the other reactant are reacted when the limiting reagent has been completely consumed, and how many grams of this reactant remain unreacted at the end of the reaction? 
(d) If 1.30 kg of aluminum sulfate were actually obtained, what is the percentage yield? 
(e) How many grams of aluminum oxide must be reacted with an excess of H2SO4 to produce 1.00 kg of Al2(SO4)3 if the reaction is 95.0% efficient (that is, the reaction gives 95.0% yield). 
16.
Aluminum sulfate is also formed when aluminum metal is reacted with dilute sulfuric acid according to the following reaction, in which hydrogen gas is a by-product:




2 Al(s)  +  3 H2SO4(aq)  (  Al2(SO4)3(aq)  +  3 H2(g)


(a) How many grams of aluminum sulfate, Al2(SO4)3, will be formed if 135.0 g of aluminum metal are completely reacted with excess sulfuric acid if: (i) the yield is 100%; (ii) the yield is 91.5%? 

(b) How many grams of aluminum must be reacted with excess sulfuric acid to produce 454 g of Al2(SO4)3 if: (i) the reaction is 100% efficient; (ii) the reaction is 91.5% efficient?
Answers:

1.
(a) Elevation = 10,500 m;

ground speed = 920 kmph;
temperature = -58oC;


(b) Cruising speed = 25 m/s
2.
(a) chemical

(b) chemical

(c) physical

(d) chemical

(e) physical

(f) physical

(g) chemical

(h) physical 

3.
(a) heterogeneous mixture

(b) homogeneous mixture
(c) homogeneous mixture


(d) element


(e) heterogeneous mixture
(f) compound


(g) homogeneous mixture

(h) compound

4.
Density of rod = 0.916 g/cm3; it will float in water but sink in alcohol;

5.
Volume = 0.065 cm3;  mass = 0.89 g;  No. of atoms = 2.7 x 1021 atoms

6.
Average atomic mass of magnesium 24.31 u;

7.
(a) Phosphorous acid

(b) ammonium carbonate
(c) Sulfur hexafluoride

(d) Hypobromous acid

(e) diboron trioxide

(f) Lead(II) nitrate


(g) Silver chromate

(h) calcium carbonate
8.
(a) Al2(CO3)3

(b) K2Cr2O7

(c) CuSO4

(d) HCN

(e) NH4NO3 

(f) N2O5

(g) HNO3 

(h) Cr2O3 
9.
(a) (NH4)2CO3(s)  (  2 NH3(g)  +  H2O(g)  +  CO2(g) 


(b) Ca(s)  +  2 H2O(l)  (  Ca(OH)2(g)  +  H2(g)

10.
(a)  C4H10O(l)  +   6 O2(g)  (   4 CO2(g)  +    5 H2O(g);


(b)   4 NH3(g)  +   5 O2(g)  (    4 NO(g)  +    6 H2O(g);


(c)    Ca3P2(s)  +   6 H2O(l)  (   3 Ca(OH)2(aq)  +  2 PH3(g); 
11.
Atomic mass of E = 209.0 u (or 209.0 g/mol; E = Bismuth

12.
(a) 28.19% Nitrogen;  20.77% Phosphorus; 

(b) 454 g (NH4)3PO4;  

(c) 94.3 g Phosphorus

13.
(a) C2H4O
(b) CH

(c) C2H6N2O

(d) C3H2Br

(e) CH2O
14.
(a) Empirical formula = C3H6O;  

(b) Molecular formula = C6H12O2;

15.
(a) limiting reactant = H2SO4 

(b) 1.40 kg Al2(SO4)3



(c) 416 g of Al2O3 reacted and 38 g unreacted
(d) Percent yield = 92.9% yield;

(e) 314 g of Al2O3 needed

16.
(a) (i) 856.0 g Al2(SO4)3; 
(ii) 783 g Al2(SO4)3;

(b) (i) 71.6 g Al;  (ii) 78.3 g Al
