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Recitation Worksheet (Optional Extra Practice) 
 

Name:      MyID:  
 
 

 
 
Textbook:  
Chemistry & Chemical Reactivity 
by John C. Kotz, Paul M. Treichel, John R. Townsend, David Treichel 
11th Edition | Copyright 2024 
 
Instructions: 

 This recitation worksheet is optional extra practice for 12.1-12.3, 12.5 and 14.1-14.4. 
 You do not need to submit it to Gradescope.  
 The answer key has been posted with this worksheet to eLC.  
 A periodic table and formula sheet are attached to the end of this worksheet. 
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1. Classify the following solids as either: 

 
A. Molecular solid 
B. Metallic solid 
C. Ionic solid 
D. Network covalent solid 

 
 

For your answer insert one of the choices A – D in the answer box. Example, if the answer is metallic, 
then the answer is choice B. 
 

A. Ca3(PO4)2 
 
 
 
 

B. P4 (hint: melting point 44.1 °C) 
 
 
 

C. SiO2 
 
 
 

D. Naphthalene (C10H8) 
 
 
 

E. C (s, graphite) 
 
 
 

F. Caffeine (C8H10N4O2) 
 
 
 
 
 

G. Fe 
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2. Covalent bonding occurs in both molecular and covalent network solids. Which of these statements 
best explains why these two kinds of solids differ so greatly in their hardness and melting points? 

A. The molecules in molecular solids have stronger covalent bonding than 
covalent- network solids do. 

B. The molecules in molecular solids are held together by weak 
intermolecular interactions. 

C. The atoms in covalent-network solids are more polarizable than those on 
molecular solids. 

D. Molecular solids are denser than covalent network so 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. In the following solid pairs, which substance has the higher melting point? 

 
A. Pd or HOOH 

 
 
 

B. SiCl4 or SiBr4 
 
 
 

C. KF or HF 
 
 
 

D. C (s, diamond) or K 
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4. Nickel is a hard silver-white metal which occurs as face-centered cubic crystal, while polonium is a 

radioactive metal that occurs as a simple cubic crystal, and tungsten is a rare earth metal that occurs as 
a body-centered cubic crystal. Examine the images A – C below and answer the following questions: 

 

                                         A B C 
 
 

I. Tungsten metal crystal unit cell is (choose one of images A – C) 
 
 
 

II. Nickel has atoms in its unit cell (insert numerical value, example: 1, 2, 3, etc.) 
 
 

III. The coordination number of unit cell in a polonium crystal is 
value, example: 1, 2, 3, etc.) 

       (insert numerical 

 

 
IV. Image C matches the description for (Choose either Ni, W, or Po. Write the chemical 

symbol in the answer box and NOT the full name of the element). 
 
 
5. Arrange the solid compounds below in order of increasing melting points. 

 
Ar(s), CCl4(s), LiCl(s), C4H9OH(s) 

 
A. LiCl(s) < C4H9OH(s) < CCl4(s) < Ar(s) 
B. Ar(s) < CCl4(s) < C4H9OH(s) < LiCl(s) 
C. CCl4(s) < LiCl(s) < Ar(s) < C4H9OH(s) 
D. C4H9OH(s) < LiCl(s) < CCl4(s) < Ar(s) 
E. Ar(s) < C4H9OH(s) < CCl4(s) < LiCl(s) 
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6. You are given a set of ions: Na+, K+, Ca2+, Mg2+, F-, Br-, O2-, and S2-. Which cation and which anion do you 

expect to combine to form the highest melting ionic compound? Insert your answer as a formula, example 
NaCl. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7. Polonium crystallizes in a simple cubic cell unit. If the edge length of the unit cell is 336 pm, calculate the 
density of polonium in g/cm3. (1 cm = 1 x 10 10 pm, molar mass of Po = 209 g/mol).  

  
 
 
 
 
 
 
 
 

                                                                       g/cm3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. A diamond unit cell has a volume of 0.0454 nm3. If the density of diamond is 3.52 g/cm3, how many carbon 
atoms are in a unit cell of diamond? (1 cm = 1 x 107 nm, molar mass of carbon = 12.01 g/mol). 

A. 11 atoms 
B. 20 atoms 
C. 10 atoms 
D. 14 atoms 
E. 8 atoms 
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9. Among the options shown, which chemical formula is paired with an incorrect crystal type? Select all 

that apply. Insert letters without spaces or commas, example: ABCD. 
A. I2, Molecular 
B. C2H6, Covalent Network 
C. C (graphite), Molecular 
D. NaF, Ionic 
E. Cu, Metallic 

 
 
 
 
 
 
10. Which of these statements is false? 

A. Molecular solids generally have lower melting points than covalent solids. 
B. Metallic solids exhibit a wide range of melting points because metallic bonds cover a 

wide range of bond strength. 
C. The metallic solid can be viewed as positive ions closely packed in a sea of valence 

electrons. 
D. Most molecular solids melt at lower temperatures than metallic solids. 
E. The interactions among the molecules in molecular solids are generally stronger than 

those among the particles that define either covalent or ionic crystal lattices. 
 
 
 
 
 
 
 
 
11. Which statement is true regarding the different types of cubic unit cells? Select all that apply. Insert 

letters without spaces or commas, example: ABCD. 
A. Simple cubic unit cell has two atoms per unit cell whereas body centered cubic unit 

cell has four atoms per unit cell 
B. A fraction of a corner sharing atom is 1/8 in face centered cubic unit cell 
C. The coordination number for body centered cubic is 12 
D. A fraction of face sharing atom is 1/2 in face centered cubic unit cell 
E. None of these statements are true 
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12. Which of these ionic solids has the highest melting point? 
A. CaF2 
B. KCl 
C. LiCl 
D. NaCl 
E. MgF2 

 

 

 

 

 

 

 
13. You are provided with an unknown solid and you inspect its physical properties to find that it has a melting point of 

1127 °C, soluble in water, does not conduct heat or electricity as a solid, and is very hard. Given these properties, 
which of the following choices matches the physical properties of the unknown substance? 

A. CoF2 

B. CO2 

C. Li 
D. C (s, diamond) 

E. SiO2  
F. CHCl3 

 

 
 
 
 

 

14. Nickel has a face-centered cubic structure and has a density of 8.90 g/cm3. What is the volume of the unit 
cell in cm3?  

 

                            X 10 cm3 
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15. Classify each of the solids as A) covalent, B) ionic, C) metallic, or D) molecular solids. The answer on your 

answer sheet should be a letter corresponding to the chemical compound listed below. 

 
I. Solid ethanol (CH3CH2OH) 

 

II. Sodium iodide 

 

III. Pure potassium 

 

IV. Silicon dioxide 

 
 
 

16. Carbon monoxide is observed to melt at -205℃, whereas carbon dioxide sublimates at -78.5 °C. The absence 
of which IMF explains why carbon dioxide cannot become a liquid at atmospheric pressure?  

 
 

A. London Dispersion Forces 

B. Ion-Dipole  

C. Dipole-Dipole 

D. Hydrogen-Bonding  

 

 

17. If gold crystallizes in a face-centered cubic arrangement and the edge length of the unit cell is 4.08 Å. What is 
the density of gold in g/cm3? 

                             g/cm3 
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��� Classify each of the solids below as A) ionic solid, B) network covalent solid, C) metallic, or E) molecular solid

L� Barium chloride

LL� Krypton

LLL� Ruthenium

LY� Snow

Y� &��'LDPRQG�

19. Which of the following statements regarding crystalline solids is true?
I. Molecules or atoms in molecular solids are held together via ionic bonds.

II. Metallic solids have atoms in the points of the crystal lattice.
III. Ionic solids have formula units in the point of the crystal lattice.
IV. Molecules in covalent-network solids are connected via a network of covalent bonds.

A. I
B. II
C. III
D. IV
E. None of the above statements are tru
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20. For the reaction A + 2 B ⟶ 2 C, the rate of the reaction is 1.76 x 10-5 M/s at the time when [A] = 0.3580 M. 

A. What is the rate of formation of C? 
                                     M/s 

 
 
 
 
 
 
 
 
 
 

B. What will [A] be 1.00 min later? 
 
                                     M 
 
 
 
 
 
 
 

C. How long will it take for [A] to change from 0.3580 M to 0.3500 M assuming the rate remains at 1.76 x 10-

5 M/s? 
 
                                     s 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 



 
 

 
11 

21. The following data are obtained for the initial rates of the reaction in the reaction A + 2 B + C ⟶ 2 D + E. 
 

Experiment Initial [A] Initial [B] Initial [C] Initial Rate 

1 1.40 1.40 1.00 R1 

2 0.70 1.40 1.00 R2 = 1
2
 x R1 

3 0.70 0.70 1.00 R3 = 1
4
 x R2 

4 1.40 1.40 0.50 R4 = 16 x R3 

5 0.70 0.70 0.50 R5 = ? 

 
A. What are the reaction orders with respect to A, B, and C? 

 

Rate = K [A]        [B]        [C] 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

B. What is the value of R5 in terms of R1? Express your answer for R5 as a fraction of R1. 
 
                 R5 =              X R1 
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22. If a reaction is first order with a rate constant of 5.48 × 10-2 s-1, how long is required for 3/4 of the initial 
concentration of reactant to be used up?  

A. 25.3 s 
B. 36.5 s 
C. 6.3 s 
D. 18.2 s 
E. 50.6 s 

 
 

 



Formula Sheet 

Length 
1 kilometer = 0.62137 mile 
1 inch = 2.54 centimeters (exactly) 
1 Ångstrom = 1 × 10−10 meter 

Energy 
1 joule = 1 kg·m2/s2 
1 calorie = 4.184 joules 
1 Calorie = 1 kilocalorie = 1000 calories 
1 L·atm = 101.325 joules 

Pressure 
1 pascal = 1 N/m3 = 1 kg/m·s2 
1 atmosphere = 101.325 kilopascals = 760 mm Hg = 760 torr = 14.70 lb/in2 
1 bar = 1 × 105 Pa (exactly) 

Temperature 
0 K = −273.15°C 
K = °C + 273.15 
°C = (5/9)(°F − 32) 

Mass 
1 kg = 2.205 lbs 

Volume 
1 mL = 1 cm3 = 1 cc 

Constants 
c = 2.998 × 108 m/sec 
h = 6.626 × 10−34 J·sec−1 
R = 0.08206 L·atm/mol·K = 8.314 J/mol·K 
Specific heat of water = 4.184 J/g·K 
Mass of an electron: 9.109 x 10−31 kg 
Mass of a proton: 1.673 x 10-27 kg 
RH = 2.18 x 10−18 J 
Specific heat of water = 4.184 J/g·K 
STP = 273.15 K and 1 atm 
Avogadro's number: 6.022 × 1023 

Equations 
d (density) = m/V 
P1V1=P2V2 
V1/T1=V2/T2 
P1V1/n1T1=P2V2/n2T2 
PV=nRT 
(P + a(n2/V2))·(V − nb) = nRT 
molar mass (M) = mRT/PV 
density (d) = MP/RT 
xA = nA/ntot = PA/Ptot = VA/Vtot 
Ptot = PA + PB + … 
ntot = nA + nB + …  

𝜇௥௠௦ = ඨ
3𝑅𝑇

𝑀



𝑅𝑎𝑡𝑒 𝑜𝑓 𝑒𝑓𝑓𝑢𝑠𝑖𝑜𝑛 𝐴
𝑅𝑎𝑡𝑒 𝑜𝑓 𝑒𝑓𝑓𝑢𝑠𝑖𝑜𝑛 𝐵

= ඨ
𝑀𝑊஻

𝑀𝑊஺

Q = C × ΔT = cspecific × m × ΔT  
Q = n × ΔH (kJ/mol) = m × ΔH (kJ/g) 
w = −PΔV 
ΔE = q + w 
ΔH° = ΣnΔHf°(products) − ΣnΔHf°(reactants) 
ΔH° = ΣnΔH°(bonds broken) − ΣnΔH°(bonds formed) 
E=hν 
c=λν 
λ = h/mv  

∆𝐸 =  −2.18 × 10ିଵ଼𝐽(
1

𝑛௙
ଶ −

1
𝑛௜

ଶ) 

Cg = kPg

Psolution=Psolvent Xsolvent 
Psolution=∑Pj=∑PjXj 
ΔTb = Kbmi 
ΔTf = Kfmi 
π = MRTi 

Thermodynamic and Electrochemistry 
S = kb × ln(W) 
kb = 1.381 × 10−23 J/K 
ΔS = qrev/T  
ΔSsurr = qsurr/T = −qrev/T 
ΔSuniv = ΔSsys + ΔSsurr 
ΔS°rxn = ΣνS°products − ΣνS°reactants 
ΔH°rxn = ΣνH°products − ΣνH°reactants  
ΔG°rxn = ΣνG°products − ΣνG°reactants  
ΔG = ΔH – TΔS 
∆G = ∆G° + RT·lnQ  
R=8.314 J/mol.K 
∆G° = −RT·lnK 
∆G= −nFEcell  
F = 96485 J/(V·mol e−) 
E°cell = RT/nF lnK  
E°cell = (0.0257/n) lnK = (0.0592/n) logK  
Ecell = E°cell − (RT/nF) lnQ  
Ecell =E°cell − (0.0257/n) lnQ  
Electrolysis: Q (total charge) = I × t = n × F 

Integrated Rate Laws & half-life 



Equilibrium and Acid / Base 
KP = Kc × (RT)Δn  
pH = −log[H3O+] 
Kw = 1.0 × 10−14 at 25 °C  
Kw = [H3O+] × [OH−]  
Kw = Ka × Kb  
pKa = −log[Ka]  
Buffer: pH = pKa + log  

ln ௄మ
௄భ

=  ுೝೣ೙
°

ோ
 ( ଵ

భ்
− ଵ

మ்
) 
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