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1. How many significant figures (4 % $% %) are there in the number 3.14007? (a) 1, (b) 2, (c) 3, (d) 4, (e) 5.

2. The first scientist to show that atoms emit (Z #f) any negative particles (L -F) was
(a) J. J. Thomson, (b) Lord Kelvin, (¢) Ernest Rutherford, (d) William Thomson, (e) John Dalton,

3. Bromine (3% ) exists naturally as a mixture (;&4-4#) of bromine-79 and bromine-81 isotopes (17 fir
#). An atom of bromine-79 contains (& 9 & F 5 %35)

(a) 35 protons (% -F), 44 neutrons (¥ ), 35 electrons( & ).

(b) 34 protons and 35 electrons, only. :

{c) 44 protons, 44 electrons, and 35 neutrons.

(d) 35 protons, 79 neutrons, and 35 electrons.

(e) 79 protons, 79 electrons, and 35 neutrons.

4. The atomic mass of rhenium is 186.2. Given that 37.1% of natural rhenium is rhenium-185, what is
the other stable isotope?

183 187 189 181 190
(a) 75 Re, (b) 75 Re, (¢) 75 Re, (d) 75 Re, (e) 75 Re.

5. Naturally occurring copper exists in two isotopic forms: 63Cu and 65Cu The atomic mass of copper
is 63.55 amu. What is the approximate natural abundance (X & 75 &) of 63Cu?

(a) 63, (b) 90, (c) 70, (d) 50, (&) 30%.

6. You heat 3.970 g of a mixture of Fe304 and FeO to fonm 4 195 g FepO3. The mass percent of FeO
originally in the mixture was: (Fe = 55.85)

“(a)y 12,1, (b) 28.7%, (c) 71.3%, (d) 87.9%, (e¢) none of these.

7. wPCls + xHy0 - yPOCI3 + zICI

The above equation is properly balanced when

@yw=I1,x=2,y=2,z= 4, byw=2,x=2,y=2,z=2 (0)w=2,x=2,y=2,z=1, {Dw=1,x=1,
v=1,z=2, (e) none of these.

8. What volume (2 #%) of 18.0 M sulfuric acid must be used to prepare 15.5 L of 0.195 M HyS04?
{(a) 168, (b) 336, (c) 92.3, (d) 226 mL, (e) none of these.

9. Which of the following in water is nof a strong acid? (a) HF, (b) HCL, (c) HBr, (d) HI, () HNO3.

10. Aqueous solutions (#k3%.7%) of sodium sulfide (NazS) and copper(Il) chloride (CuCls) are mixed
together. Which statement is correct?

(a) Both NaCl and CuS precipitate (#2#%) from squtmn

(b) No precipitate forms.

(c) CuS will precipitate from solution.

(d) NaCl will precipitate from solution.

(e) No reaction will occur.



11, In which of the following does nitrogen have an oxidation state of +47
(a) HNO3, (b) NO7, () N2O, (d) NH4CI, (¢) NaNO,.

(,_-. or,

12-13. You have two samp!es of the same gas in the same size container }, with the same
pressure (A 77). The gas in the first container has a kelvin temperature (42 175 & ) four times that of
the gas in the other container.

12. The ratio of the number of moles of gas in the first container compared to that in the second is
(@i:1,M4: 1, 1:4,d)2:1,{)l:2

13. The ratio of number of collisions with the wall in the first container compared to that in the second is
(@1:1,b)y4:L,)1:4,{d2:1,{)1:2.

14. A balloon (§2,3%) has a volume of 1.20 liters at 24.0°C. The balloon is heated to 48.0°C. Calculate
the new volume of the balloon.

(a) 1.20, (b) 1.30, (c) 1.70, (d) 2.10, (e) 2.40 L.

15. The valve (#]) between a 5-L tank (i #74%) containing a gas at 9 atm and a 10-L. tank containing a
gas at 6 atm is opened. Calculate the final pressure in the tanks.

(a) 3, (b) 4, (¢) 7, (d) 15 atm, (¢) none of these.

16. Given reaction 2NH3(g) + 3Clo(g) — No(g) + 6HCI(g), you react 5.0 L of NH3 with 5.0 L of Cly
measured at the same conditions in a closed container. Calculate the ratio of pressures in the container

(Pinal/Pinitial)-
(a) 0.75, (b) 1.00, (c) 1.33, (d) 1.50, (¢) none of these.

17. If the equlllbuum constant (—'Hiy W) for A+ B == Cis 0.123, then the equilibrium constant for
2C =2 2A+ 2B is

(a) 0.754, (b) 8.13, (c) 0.123, (d) 66.1, (e) 16.3.

18. At a certain temperature K for the reaction
2NOy === N0y

is 7.5 liters/mole. If 2.0 moles of NO7 are placed in a 2.0-liter container and permitted to react at this
temperature, calculate the concentration of NpOy4 at equilibrium.

(a) 0.39, (b) 0.65, (c) 0.82, (d) 7.5 mole/liter, (¢} none of these.

19. Consider the following reaction:
2HF(g) = Hy(g) + F2(g) (K= 1.00 x 102)

Given 1.00 mole of HF(g), 0.500 mole of Hp(g), and 0.750 mole of Fo(g) are mixed in a 5.00-L flask,
determine the reaction quotient (%14 ), @, and the net direction to achieve equilibrium.

(a) O = 0.150; the equilibrium shifts to the right.

(b) @ = 0.375; the equilibrium shifts to the left.

{(c) O = 0.150; the equilibrium shifts to the left.

(d) O = 0.375; the equilibrium shifts to the right.

(e) O = 0.150; the system is at equilibrium.



20. Given the equation A(aq) + 2B(aq) == 3C(aq) + 2D(aq).‘ 45.0 mL of 0.050 M A is mixed with
25.0 mL 0.100 M B. At equilibrium the concentration of C is 0.0410 M. Calculate K.

(a) 7.3,(b) 0.34, (¢) 0.040, (d) 0.14, (e) none of these,

21. For weak acid, HX, K, = 1.0 x 1076, Calculate the pH of a 0.10 M solution of HX.
(a) 6.00, (b) 3.50, (c) 3.00, (d) 2.50, (e) none of these.

22-23 The following questions refer to a solution that contains 1 .00 M hydrofluoric acid, HF (K, = 7.2
x 10-4), and 3.00 M hydrocyanic acid, HCN (K, = 6.2 x 1010y,

22. What is the pH of this mixture (;&4-#7) of weak acids?
(2) 0.00, (b) 1.57, (c) 3.14, (d) 4.37, (e) 9.21.

23. Determme the [CN ] at equlllbrlum

() 4.31 x 1073, (b) 4.28 x 1077, (¢) 6.9 x 10-8, (d) 6.2 x 10~10 M, (e) none of these.

24. Which of the following will not produce a buffered solution (4% 7:28:%)?

(a) 100 mL of 0.1 M NapCOq and 50 mL of 0.1 M HCI.
(b) 100 mL of 0.1 M NaHCO3 and 25 mL of 0.2 M HCL.
{c) 160 mL of 0.1 M NapCO3 and 75 mL of 0.2 M HCL
(d) 50 mL of 0.2 M NapCO3 and 5 mL of 1.0 M HCI.

(e) 100 mL of 0.1 M NapCO3 and 50 mL of 0.1 M NaOH.

25. How many moles of solid NaF would have to be added to 1.0 L, of 1.90 M HF solution to achieve a
buffer of pH 3.357 Assume there is no volume change. (Ka for HE = 7.2 x 10~4)

(a) 3.1, (b) 2.3, (c) 1.6,(d) 1.0, (e) 4.9.
26. A 40.2 g sample of a metal is heated to 99.3°C and then placed in a calorimeter (-f#}) containing

120.0 g of water (¢ = 4.18J/g°C) at 21.8°C. The final temperatme of the water is 24.5°C. Which metal
was used?

(a) Al (c = 0.89)/g°C), (b) Fe (c = 0.451/g°C), (c) Cu (c = 0.20J/g°C), (d) Pb (¢ = 0.14]/g°C), (¢) none
of these.
27. Consider the reaction

CoHsOH(I) + 309(g) — 2C0(g) + 3HyO(), AH=—-1.37 x 103 kJ

When a 15.1-g sample of ethyl alcohol (2 —8%, 4~ ¥ = 46.1 g/mol) is burned, how much energy is
released as heat?

(a) 0.449, (b) 2.25 x 103, () 4.49 x 102, (d) 1.02 x 103, (e) 196 LJ.

28. Consider the following processes:

2A > 12B+C A =5 kl/mol
(3/2)B+4C > 2A+C+3D AHH = —15 kJ/mol
E+4A - C AH3 = 10 kl/mol

Calculate AH for: C - E + 3D



(a) 0, (b) 10, (c) 10, (d) 20, (¢) 20 ki/mol.

29. The galvanic cell (4k 47 & ) described by Zn(s) | Zn2t(aq) || Cu2*(aq) | Cu(s) has a standard cell
potential (1% & & #.E 4i) of 1.101 volts. Given that Zn(s) —» Zn2+(aq) + 2¢™ has an oxidation
potential of 0.762 volts, determine the reduction potential for Cult,

(a) ~1.863, (b) 1.863, (c)-0.339 V, (d) 0.339 V, (e) none of these.

30. Using the following data

| £
POy + 4HT + S042—+ 26— —> PbSO4(s) + 2H2O  +1.69
PbOy + 4H* + 2~ — Pb2t + 2H70 +1.46

calculate the Ky value at 25°C for PbSO4(s).
(a) 1.7 x 105, (b) 1.7 x 1070, (¢) 1.7 x 10=7, (d) 1.7 x 108, (e) 1.7 x 10-9.

31. Which of the following atoms has the largest ionization energy (% #f4&)?
(a) O, (b) Li, () N, (d) Be, (¢) K.

32. If n=2 (n= % & F %), how many orbitals (#3%) are possible?
(a) 3,(b) 4,(c) 2, (d) 8, (e) O.

33. Which of the following has a zero dipole moment (4% 4%&3E)?
(a) NH3, (b) NOp, (¢) PFs, (d) SO, (¢) HCN.

34. Given the following information
N7 bond energy = 941 kJ/mol
F9 bond energy = 154 kl/mol

% No(g) +% Fy(g) = NF3(g)  AHP =-103 kJ/mol

calculate the N-F bond energy.
(a) 113, (b) 268, (c) 317, (d) 66 kl/mol, (e} none of these.

35. Which of the following molecules or ions is nof paramagnetic (U #£) in its ground state (5 &k &)?7
(a) Oy, (b) O2™, (¢) By, (d)NO, (e) Fy.

36. The following data were obtained at 25°C:
[Alo iBlo (Clo Rate

0.1 0.2 0.3 0.063
0.3 04 0.2 0.084
0.6 0.4 02 0.168
0.3 0.4 0.1 0.021

0.6 0.2 0.2 0.168



What is the correct rate law (if 3 & 4F X)?

(a) Rate = K[A][B][C], (b) Rate = k[A][B][C]2, (c) Rate = k{{A][C], (d) Rate = A[A]3[BJ2[C],

(e) Rate = A[A][C]2.

37. If equal, rigid spheres are arranged in a simple cubic lattice (3= 7 #% & 4% ) in the usual way, i.e., in

such a way that they touch each other, what fraction of the corresponding solid will be empty space?
[The volume of a sphere is (4/3)mr3, with = = 3.14.]

{(a) 0.52, (b) 0.32, (c) 0.68, (d) 0.48, (&) none of these.

38. In any cubic lattice an atom lying at the corner of a unit cell (§4 A1) is shared equally by how many
unit cells?

(a) 1, (b) 2, (c) 8,(d) 4, (e) 16.
39. What is the electron configuration (% -+ #a f&) of the Mn(II) ion?
(a) [Ar] 4523d5, (b) [Ar] 4s13d3, (c) [Ar] 4s23d3, (d) [Ar] 3d, (e) none of these.

40. The complex (44-5-4) FeL62+, where L is a neutral iigand (¥ M Eefr &), is known to be
diamagnetic (i %£). The number of d electrons in this complex ion is:

(a)4,(b)5,(c) 6,(d) 7, (e) 8.






