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IA Periodic Table of the Elements 
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 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 

Lanthanides La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu 
 138.905 140.12 140.907 144.24 [145] 150.4 151.96 157.25 158.925 162.50 164.930 167.26 168.934 173.04 174.967 

89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 

Actinides Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr 
 [277.03] 232.038 231.035 238.029 [237.05] [244.06] [243.06] [247.07] [247.07] [251.08] [252.08] [257.10] [258.10] [259.10] [262.11] 
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Li Be           B C N O F Ne 
6.941 9.012           10.81 12.011 14.007 15.999 18.998 20.179 

11 12           13 14 15 16 17 18 

Na Mg 3 4 5 6 7 8 9 10 11 12 Al Si P S Cl Ar 
22.990 24.305 IIIB IVB VB VIB VIIB ← VIIIB → IB IIB 26.982 28.086 30.974 32.06 35.453 39.948 
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𝑞𝑞 = 𝑚𝑚 · 𝑐𝑐𝑠𝑠 · ∆𝑇𝑇 

∆𝑇𝑇𝑏𝑏 = 𝑖𝑖 · 𝐾𝐾𝑏𝑏 · 𝑚𝑚 

Psolvent = Xsolvent · Po
 

Δ𝑇𝑇𝑓𝑓 = 𝑖𝑖 · 𝐾𝐾𝑓𝑓 · 𝑚𝑚 
 

𝑆𝑆𝑔𝑔𝑔𝑔𝑔𝑔 = 𝑘𝑘𝐻𝐻 · 𝑃𝑃𝑔𝑔𝑔𝑔𝑔𝑔 
 

𝑘𝑘 = 𝐴𝐴𝐴𝐴−𝐸𝐸𝑎𝑎/𝑅𝑅𝑅𝑅 
 

[𝐴𝐴]𝑡𝑡 
ln ([𝐴𝐴] 

 
) = −𝑘𝑘𝑘𝑘 1 
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−𝐸𝐸𝑎𝑎 ( 
1 
− 

1 
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pH = −log[H3 O+] 
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𝑃𝑃2 −∆𝐻𝐻𝑣𝑣𝑣𝑣𝑣𝑣  1 1 
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− ) 
𝑇𝑇1 

𝐻𝐻𝐻𝐻] 
 

∆𝐺𝐺0 = ∆𝐻𝐻0 − 𝑇𝑇∆𝑆𝑆0 
pOH = −log[OH−] 

−∆𝐻𝐻𝑠𝑠𝑠𝑠𝑠𝑠 

1 
∆𝐸𝐸 = 𝐵𝐵 (𝑛𝑛2 − 𝑛𝑛2) 

∆𝑆𝑆𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑇𝑇 

𝑓𝑓 𝑖𝑖 
 

∆𝐺𝐺0 = −𝑛𝑛𝑛𝑛𝑛𝑛0 

𝐸𝐸𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐° = 𝐸𝐸𝑟𝑟𝑟𝑟𝑟𝑟° + 𝐸𝐸𝑜𝑜𝑜𝑜 ° 
 

−𝑏𝑏 ± √𝑏𝑏2 − 4𝑎𝑎𝑎𝑎 

Π = 𝑀𝑀𝑀𝑀𝑀𝑀 
 

𝐹𝐹 = 96485 
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mol 
L · atm 

𝑥𝑥 = 
 

𝑐𝑐 = 𝜆𝜆𝜆𝜆 

Δ𝐸𝐸 = ℎ𝜐𝜐 

2𝑎𝑎 

𝑅𝑅 = 0.08206 
mol · K 

1.0 kg = 2.2 lb 
 

1.0 in = 2.54 cm 
 

1 lb = 453.59 g 
 

𝑐𝑐 = 2.998 × 108 m/s 

ℎ = 6.626 × 10−34 J · s 

𝐾𝐾𝑤𝑤 = 1.0 × 10−14 

𝐵𝐵 = −2.18 × 10−18 J 
 

𝑁𝑁𝐴𝐴 = 6.022 × 1023 

1 atm = 101,325 Pa = 1.01325 bar 
 

1 J = 1 N · m = 1 kg · m · s2 = 0.239 cal 
 

λ = h
m x v

 

Assume all gases behave ideally unless specifically told to do otherwise 
 

Assume all solutions are aqueous and at 25 °C unless specifically told otherwise 
Assume all gases are at STP unless specifically told otherwise 

 
Simple Rules for the Solubility of Salts in Water 

 
1. Most nitrates are soluble 
2. Most salts containing Group 1 ions or ammonium (NH +) are soluble 
3. Most chloride, bromide, and iodide salts are soluble except those of Ag+, Pb2+, and Hg 2+. 
4. Most sulfates are soluble with the exception of Ba2+, Pb2+, Hg 2+, and Ca2+ 
5.  Most hydroxide salts are only slightly soluble with the exception of Group 1 hydroxides. 

Group 2 (Ba2+ to Ca2+) are slightly soluble. 
6. Most sulfides, carbonates, chromates, and phosphates are only slightly soluble 

0 0 
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1. Which of the following has the greatest number of significant figures?  
 

A. 1.20 x 103  
B. 1200 
C. 0.00012 x 107  
D. 12 x 102   
E. 0.012 x 105  

 
2. Which of the following is an isotope of the carbon-12 atom? 

 
A. An atom with 12 protons and 14 neutrons. 
B. An atom with 8 protons and 6 neutrons. 
C. An atom with 6 protons and 6 neutrons. 
D. An atom with 8 protons and 8 neutrons. 
E. An atom with 6 protons and 8 neutrons. 

 
3. Water has a density of 1.0 g/mL. Which of the objects will float in water? 

 
I. Object I: mass = 50.0 g; volume = 60.8 mL 
II. Object II: mass = 65.2 g; volume = 42.1 mL  

III. Object III: mass = 100.0 g; volume = 20.0 mL 
 

A. I  
B. I, III  
C. II  
D. II, III  
E. III  

 
4. How many moles of hydrogen atoms are present in 25.0 g of water? 
 

A. 1.00 
B. 1.39 
C. 2.00 
D. 2.78 
E. 6.022 x 1023   

 
5. Which of the following names is incorrect? 
 

A. cobalt(II) chloride 
B. magnesium oxide 
C. aluminum(III) oxide 
D. diphosphorus pentoxide 
E. all of the above names are incorrect. 
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6. The approximate bond angle value in NH3 is 
 

A. 90o  
B. 109.5o  
C. 120o  
D. 180o  
E. 60o  

 
7. In lab one day, you measure 4.21 g of a substance. Your lab partner measures 97.46 g of the 

same substance. You put your samples together in one beaker and record the mass. How 
many significant figures should you report? 

 
A. 1  
B. 2  
C. 3  
D. 4  
E. 5 

 
8. How many protons and electrons does the most stable ion of oxygen in a compound have? 
 

 
 
 
 
 
 
 
 

 
9. Which of the following is not a chemical change? 
 

A. The digestion of food. 
B. Mixing aqueous solutions of lead(II) nitrate and potassium chloride. 
C. The burning of firewood. 
D. Mixing aqueous solutions of potassium nitrate and sodium chloride. 
E. All of the above are examples of chemical changes. 

 
10. Which compound has the greatest molar mass? 
 

A. iron(III) oxide 
B. iron(II) oxide 
C. iron(II) hydroxide 
D. iron(III) hydroxide 
E. iron(II) sulfate 

 
 
 
 
 
 

 # protons #electrons 
A. 10 8 
B. 8 6 
C. 6 8 
D. 8 8 
E. 8 10 
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11. Which one of the following species is nonpolar? 
 

A. CCℓ4  
B. CHCℓ3  
C. CH2Cℓ2  
D. CH3Cℓ  
E. None of the above 

 
12. According to the significant figure rules how many significant figures can there be in the final 

answer for the following problem?    (85.3 – 21.489) ÷ 0.0059.  
 

A. 1 
B. 2 
C. 3 
D. 4 
E. 5 

 
13. The molar mass of iron(II) oxide (units of g/mol) is 
 

A. 87.8   
B. 127.7   
C. 71.8    
D. 159.7  
E. none of these 

 
14. What is the general name given to hydrocarbons with triple bonds? 
 

A. saturated hydrocarbons 
B. aromatic hydrocarbons 
C. alkynes 
D. alkanes 
E. alkenes 

 
15. A solution of sodium fluoride is added dropwise to a solution that is 0.0122 M in barium ions. 

When the concentration of fluoride exceeds _________ M, a precipitate will form. Useful 
information: Ksp = 1.7 x 10–6. 

 
A. 3.0 x 10–3  
B. 1.2 x 10–2  
C. 2.1 x 10–8  
D. 7.0 x 10–5  
E. 1.4 x 10–4  

 
16. Which one of the following substances would be the most soluble in carbon tetrachloride?  
 

A. NH3 
B. Li2O 
C. C4H10 
D. CH3CH2CH2OH     
E. HCℓ  
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17. The standard cell potential of the reaction below is +1.34 V. The value of ΔG⁰ for the 
reaction is __________ kJ. 

 
              3 Cu(s)  +  2 MnO4

–(aq)  +  8 H+(aq)  →  3 Cu2+
 (aq)  +  2 MnO2(s)  +  7 H2O(ℓ) 

 
A. –259 
B. –24.3 
C. +776 
D. –776 
E. +259 

 
18. Visible light with a wavelength of 550 nm has a frequency of _________ MHz. 

 
A. 0.55 
B. 1.7 x 105 
C. 5.5 x 1011 
D. 5.5 x 108 
E. 5.5 x 1020  

 
19. Screening of the nuclear charge by core electrons in atoms is _________. 
 

A. less efficient than that by valence electrons 
B. essentially identical to that by valance electrons 
C. more efficient than that by valence electrons 
D. responsible for a general decrease in atomic radius going down a group 
E. both essentially identical to that by valance electrons and responsible for a general 

decrease in atomic radius going down a group 
 

20. Which one of the following represents an impossible set of quantum numbers for an electron 
in an atom (arranged as n, ℓ, mℓ, and ms)? 

 
A. 4, 3, 0, 0        
B. 4, 3, –3, +½        
C. 4, 3, 0, +½        
D.  4, 2, –2, –½       
E. 4, 3, 3, –½ 

 
21. The equilibrium constant for reaction 1 is K. What is the equilibrium constant for reaction 2? 
 

1) SO2(g) + ½ O2(g) ⇌ SO3(g)    
2) 2 SO3(g) ⇌ 2 SO2(g) + O2(g)    

 
A. ½ K  
B. 1/K2  
C. 2 K    
D. –K2   
E. K2   
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22. GeF3H is formed from GeH4 and GeF4 in the combination reaction below. If the reaction 

yield is 89.1 %, how many moles of GeF4 are needed to produce 3.50 moles of GeF3H? 
GeH4  +  3 GeF4  →  4 GeF3H 

 
A. 0.875 
B. 2.95 
C. 0.982 
D. 15.7 
E. 3.93 

 
23. A solution is prepared by dissolving 27.7 g of CaCℓ2 in 375 g of water. The density of the 

resulting solution is 1.05 g/mL. Calculate the percent, by mass, of CaCℓ2.   
 
A. 6.88 
B. 6.24 
C. 7.22 
D. 0.0722 
E. 0.0688 

 
24. Which electron configuration represents a violation of the Pauli exclusion principle? 

A.  ↑↓    ↑_    __ __ __  
 1s    2s         2p  

B.  ↑↓    ↑↓   ↑↓ __ __  
 1s    2s       2p    

C.  ↑↓    ↑↓    ↑_ __ ↑_ 
 1s    2s       2p 

D.  ↑_    ↑_    ↑_ ↑_ ↑_  
 1s    2s       2p 

E.  ↑↓   ↑↑   ↑_ __ __ 
1s    2s       2p    

 
25. In a px orbital, the subscript x denotes the _______. 
 

A. axis along which the orbital is aligned 
B. energy of the electron 
C. probability of the shell 
D. size of the orbital 
E. spin of the electrons 
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26. The atomic radius of main-group elements generally increases down a group because ____. 
 
A. the effective nuclear charge decreases down a group 
B. the effective nuclear charge increases down a group 
C. the effective nuclear charge zigzags down a group 
D. the principal quantum number of the valence orbitals increases 
E. both the effective nuclear charge increases down a group and the principal quantum 

number of the valence orbitals increases 
 

27. What is the coefficient on O2 when C4H8O2 undergoes a combustion reaction? 
 

A. 3 
B. 6 
C. 2 
D. 1 
E. 5 

 
28. A sample of carbon dioxide contains 3.549 moles of atoms. What is the mass of the 

sample? 
 
A. 2.137 x 1024 g 
B. 52.06 g 
C. 156.2 g 
D. 0.2419 g 
E. 7.124 x 1023 g 

 
29. Which of the following will have the greatest effect on the freezing point of water if one mole 

is used to make an aqueous solution? 
 
A. NH4NO3 
B. sucrose 
C. Li2CO3 
D. NaF 
E. Li3PO4 

 
30. Which statement below would be true when comparing an electronic transition from n = 2 to 

n = 3 with a transition from n = 3 to n = 4? 
 
A. The lower energy transition would be n = 2 to n = 3. 
B. Both transitions would have the same energy. 
C. The higher wavelength transition would be n = 2 to n = 3. 
D. The lower frequency transition would be n = 3 to n = 4. 
E. Both transitions would release energy in the form of light. 

 
 
 
 
 
 
 



7 
 

Chemistry Test (Regional) - 2024 

31. Which element is reduced in the following reaction? 
 

Cr2O7
2–(aq)  +  6 S2O3

2–(aq)  +  14 H+(aq)    2 Cr3+(aq)  +  7 H2O(ℓ)  +  3 S4O6
2–(aq) 

 
A. S4O6

2–   
B. H         
C. Cr         
D. S      
E. O   

 
32. The peroxydisulfate ion reacts with the iodide ion in aqueous solution via the reaction below. 

An aqueous solution containing 0.050 M of S2O8
2– ion and 0.072 M I– is prepared, and the 

progress of the reaction is followed by measuring [I–]. The data is shown in the table. 
Calculate the concentration of S2O8

2– remaining at 1200 s. 
 

Time (s) 0.000 400.0 800.0 1200.0 1600.0 

[I–] (M) 0.072 0.057 0.046 0.037 0.029 
 

 S2O8
2–(aq)  +  3 I–(aq)  →  I3–(aq)  +  2 SO4

2–(aq) 
 
A. 0.035 M 
B. 0.012 M 
C. –0.012 M 
D. –0.038 M 
E. 0.038 M 

 
33. In an exothermic reaction 
 

A. heat is required. 
B. heat is considered a reactant. 
C. the reactants are more stable than the products. 
D. the products are more stable than the reactants. 
E. None of the above. 

 
34. What type(s) of intermolecular forces is/are exhibited by methane (CH4)? 
 

A. hydrogen bonding and London dispersion forces 
B. hydrogen bonding 
C. London dispersion forces 
D. dipole-dipole and London dispersion forces 
E. ionic bonding 

 
35. Calculate the pH of 100.0 mL of 0.0200 M NaOH. 
 

A. 1.70 
B. 2.70 
C. 11.30 
D. 12.30 
E. None of the above 
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36. Determine the pressure exerted by 1.80 mol of a gas in a 2.92 L container at 32.0 oC. 

(Assume ideal behavior.) 
 

A. 8.57 atm 
B. 15.4 atm 
C. 22.4 atm 
D. 1.62 atm 
E. 495 atm 

 
37. Nuclear magnetic resonance spectroscopy (NMR) is the most valuable 

spectroscopic technique available to organic chemists. NMR is more 
commonly known for its use in: 

 
A. irradiating cancer through the use of proton therapy 
B. MRI as a diagnostic method of viewing inside the human body 
C. grocery store scanners 
D. LASIK for corrective laser eye surgery 
E. HI-Definition television 

 
38. The specific heat of water is 4.184 J • g–1 • oC–1, and that of copper is 0.382 J • g–1 • oC. 

Water _________ heat compared to copper when equal masses of water and copper both 
initially at 75 oC cool down to 25 oC. 

 
A. releases less 
B. absorbs less 
C. releases more 
D. absorbs more 
E. absorbs and releases the same amount 

 
39. Which one of the following will act as an acid in water solution? 
 

A. CO2   
B. NH3  
C. CaCO3  
D. Na2CO3  
E. NaHCO3  

 
40. A 248-mL gas sample has a mass of 0.433 g at a pressure of 745 mmHg and a temperature 

of 28 °C. What is the molar mass of the gas? 
 

A. 84.2 g/mol  
B. 55.2 g/mol  
C. 22.4 g/mol  
D. 17.2 g/mol  
E. 44.0 g/mol  
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Scratch Paper 
 

 




