Name:

Date: CHEM 1A

Review for Midterm |

This study guide is meant to be comprehensive but not exhaustive. Make sure to review all old midterms, practice
exams, quizzes, book problems, ALEKS, iClickers and Before Class Questions for a complete list of the material
covered in this course. Use this review and the end-of-chapter slides to see what you know and what you should
practice for the midterm. Good luck and happy studying! -Kevin

Some of the topics to know:

Chapter 1 — (1) Scientific Law & Theory

(2) Significant Figures & Dimensional Analysis

Chapter 2 — (3) Laws of Definite & Multiple Proportions

(4) ldentifying Isotopes and lons

(5) Converting between 4X and protons, neutrons, and electrons.

(6) Groups of the Periodic Table

(7) Naming Compounds and Writing Chemical Formulas
Chapter 3 - (8) Converting between grams and moles and atoms of substance. | can start my midterm at

(9) Calculating Average Atomic Mass from Isotope Masses. what time?

(10) Balancing Chemical Reaction Equations

(11) Limiting Reagents & Theoretic Yields

(12) Composition of Compounds / Empirical & Molecular Formulas

(1) Scientific Law & Theory

1. What is the difference between law and theory?

For the Midterm on
Friday, I need to bring:

2. Which of the following statements is most like a scientific theory?
A) A gas sample has a mass of 15.8 g and a volume of 10.5 liters.
B) When the pressure on a sample of oxygen gas is increased 10%, the volume of the gas decreases

10%.

C) A gas is composed of small particles in constant motion.
D) The volume of a gas is inversely proportional to its pressure.

(2) Significant Figures& Dimensional Analysis

1. Complete the following table.

# of Significant Figures

0.00004520090

23,098,000

200.

(3) Laws of Definite and Multiple Proportions

1. 12.5849/2.4 =
2. 432.5-24.3984 =
3. 12.0(11.90-11.8) =

1. Which of the following pairs of compounds can be used to illustrate the law of multiple proportions?

(A) NHz and NCl;

(B) ZnO and ZnCl,; (C)H,O and HI (D) NO and NO, (E) CH4and CO;



2. A reaction of 1 L of chlorine gas (Cl,) with 5 L of fluorine gas (F) yields 2 L of a gaseous product.
All gas volumesare at the same temperature and pressure. What is theformula of the gaseous
product?

3. When 3.0 L of hydrogen gas (H>) reacts with 1.0 L of nitrogen gas (N;), 2.0 L of gaseous product is
formed and there are no left-over reactants. All volumes of gases are measured at the same
temperature and pressure, What is the formula of the product?
(A)NH,4 (B) NH (C) N3H (D) N2Hs (E) None of the above

4. Two elements, R and Q, combine to form two binary compounds. In the first compound, 14.0 g of R
combines with 3.00 g of Q. In the second compound, 7.00 g of R combines with 4.50 g of Q. Show
that these data are inaccord with the law of multiple proportions. If the formula of the second
compound is RQ, what is the formula of the first compound?

5. The following data was collected. If it is known that experiment 1 has the formula XY, what is the
formula of experiment 2.

Experiment Mass of X Mass of Y
1 2.55g 12.759
2 1.70g 4.259
(A) XY3 (B) X3Y (C) XpY (D) XY (E) None of the above.

(4) Identifying Isotopes and lons
1. Which among the following represent a set of isotopes? Atomic nuclei containing

I. 20 protons and 20 neutrons. [1. 21 protons and 19 neutrons. [11. 22 neutrons and 18 protons.
IV. 20 protons and 22 neutrons. V. 21 protons and 20 neutrons.

A LI (B) v (SR (D) I, IVand I,V  (E) No isotopes are indicated.

2. Anionis formed
I. by either adding protons to or subtracting protons from the atom.
I1. by either adding electrons to or subtracting electrons from the atom.
I11. by either adding neutrons to or subtracting neutrons from the atom.
(A) Only Iis true. (B) Only Ilistrue. ~ (C) Only Il is true.
(D) All of the statements are true.  (E) Two of the statements are true.

(5) Converting between 4X and protons, neutrons, and electrons.
1. Complete the following table.

Atom/lon Protons Neutrons Electrons Mass Number
1205n
50
12 10 25
30 24 56
7aSe
17 18 18
SaCu

2. Which of the following atomic symbols is incorrect?

A){oNe  B)igS

C) fasi

D) $Ca




(6) Groups of the Periodic Table
1. On the blank periodic table below, indicated where the metals, nonmetals, and metalloids are found.
Also show which columns are the noble gases, alkali metals, alkaline earth metals, halogens, and
transition metals.
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2. Which of the following are alkaline earth halides? (A) Nal, KBr, LiF
(B) CaF,, MgBrg , Srl, (C) Pb|2 , PbBrz , Csz (D) MgO, MgS, CaO (E) A|203 , In203 , G&zSg

(7) Naming Compounds and Writing Chemical Formulas
1. Fill out the table below with names or formulas.
Compound Name Formula
Carbon tetrabromide
Calcium nitrate
Cobalt(l1l) phosphate

AsFs
LiCN
K2SO3
Co(NO»)2

Magnesium chloride

LisN
PbCrO4

Nickel(ll) acetate

(8) Converting between Grams and Moles and Atoms of Substance
1. A sample of iron weighing 16.8 g contains how many moles of iron atoms?

2. What is the mass (in grams) of one molecule of phosphorus pentachloride?

3. How many molecules of hydrogen are present in 4.0 g of ammonia?



4.
S.

The mass of 0.82 mol of a diatomic molecule is 131.3 g. Identify the molecule.

Phosphorus has the molecular formula P4 and sulfur has the molecular formula Sg. How many grams
of phosphorus contain the same number of molecules as 6.41 g of sulfur?

(9) Calculating Average Atomic Mass from Isotope Masses

1.

(10)

(11)

(12)

N

For a new element, 67.16% is an isotope with mass 280.8 amu, 2.76% is an isotope with mass 283.7
amu, and 30.08% is an isotope with mass 284.8 amu. Calculate the average atomic mass of this new
element.

The atomic mass of rhenium is 186.2. Given that 37.1% of natural rhenium is rhenium-185, what is
the other stable isotope?
(A) i$Re (B)% Re (C) ¥ Re (D) ¥ Re (B)WRe

Indium has atomic number 49 and atomic mass 114.8 g. Naturally occurring indium contains a
mixture of indium-112 and indium-115 in an atomic ratio of approximately
(A)6/94. (B) 25/75. (C) 50/50. (D) 75/25. (E) 94/6.

Balancing Chemical Reaction Equations
Balance the following equations:
__PCls + __H,0 —  POCl; +___HCI
_ CiHp+_ 0y - CO+__ HO
_FGCI’204 + _K2C03 + 0, — _KQCI’O4 + _FEZOg + _C02

Limiting Reagents & Theoretical Yields

28.6 g of Al and 17.8 g of Br; react according to the following equation: 2Al + 3Br, — 2AIBr;
What mass of AlBr; is formed, assuming 100% yield?

. A 9.22-g sample of AgNOj is reacted with BaCl, according to the equation
2AgNO3(aq) + BaCly(ag) — 2AgCI(s) + Ba(NOg3)2(aq) to give 4.86 g of AgCl.
What is the percent yield of AgCI?

Consider the following reaction:
4NH3(g) + 702(9) — 4NO,(g) + 6H20(1)

Consider an experiment in which you react ammonia and oxygen. At the end of the experiment, you
find that you produced 27.0 g of water, and 8.52 g of ammonia is left over. Calculate the initial mass
of ammonia. Assume the reaction went to completion.

(A)10.8 g (B)170g (C)255g (D)341g (E)68.0¢

Composition of Compounds/ Empirical & Molecular Formulas
Compound X,Y is 60% X by mass. Calculate the percent Y by mass of the compound X,Y>.
What is the percent by mass of hydrogen in ammonium acetate?
What is the empirical formula of a hydrocarbon (a compound that consists of only carbon and
hydrogen) that contains 81.7% carbon by mass?
(A)CzHs (B) C3Hg (C) C4H1o (D) CsHy2 (E) None of the above.
Vitamin C contains the elements C, H, and O. It is known to contain 40.9% C and 4.58% H by mass.
The molar mass of vitamin C has been found to be about 180 g/mol. The molecular formula for
vitamin C is
(A) C,H30, (B) C3H.404 (C) C4HgO4 (D) CeHgOs (E) None of the above.



5. Caffeine consists of carbon, hydrogen, oxygen, and nitrogen. When 0.1920 g of caffeine is burned
in an excess of oxygen, 0.3482 g of carbon dioxide and 0.0891 g water are formed. Caffeine is
28.84% nitrogen by mass. Its molar mass is between 190 and 200 g/mol. What is the formula for
caffeine?

Some more involved multistep, multi-concept problems.
1. An electric furnace produces phosphorus by the following reaction:
Caz (POy),(s) + 5C(s) + 3Si0,(s) —3CaSiO3(s) + 5CO (g) + 2P(l)
An initial reaction mixture contains 1500 kg calciumphosphate, 250 kg carbon, and 1000. kg SiO2.
a. What is the limiting reagent?
b. What is the theoretical yield of phosphorus?
c. After reaction the slag (solid residue) was analyzed.It contained 3.8% C, 5.8% P, and 26.6% Ca by
mass. What was the actual yield of phosphorus in kg? What was the percent yield?

2. If you take Chem 1CL, you will take 1.00 g of an aspirin tablet (a compound d consisting solely of
carbon, hydrogen, and oxygen), burn itin air, and collect 2.20 g CO, and 0.400 g H,O. Youknow that the
molar mass of aspirin is between 170 and190 g/mol. Reacting 1 mole of salicylic acid with 1 moleof
acetic anhydride (C4HgO3) gives you 1 mole of aspirin and 1 mole of acetic acid (C,H405). Use this
information to determine the molecular formula of salicylic acid.

3. Baking soda, or sodium bicarbonate (NaHCO3), decomposes upon heating on a hot plate to form the
white solid sodium carbonate, water vapor, and carbon dioxide gas. Sodium carbonate does not
decompose upon further heating at this temperature. Consider a 10.00-g mixture of sodium bicarbonate
and sodium carbonate, which is heated until the reaction goes to completion. After heating, 8.97 g of
solid remains. Determine the mass percent of sodium bicarbonate in the originalmixture.



