K2y
Chem1C, Sp 06, FH, Lec ExamFinal Name

No outside paper is allowed. Use the reverse side of your answer paper as scratch. Write your questions clearly
and using the correct units to get full points. For multiple choice and similar problems, show the calculation
on the reverse page to get partial points. The last page contains a periodic table and some important constants. E
=E0 - (RT/nF)In(Q); In(Ny/ Np) = - k t E=mec2 ). Total points =28 + 80 + 10 = 118.

ESSAY. Write your answer in the space provided or on a separate sheet of paper.

1) Solution of a sparingly soluble salt AyB has concentration of A* = 1.3 x 10-4 M in equlibrium with solid salt.
If Ksp of the salt is 1.1 x 10-12, calculate the value of x (6 pts).
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2) Pyridine, a weak base, has pKp, = 8.77. What is the pH of a 0.10 M pyridine solution? (6 pts).
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3) If voltage of a Zn - H* cell is 1145 “.-?.Hét 25°C, when [Zn2+] = 1.0 M and partial pressure of hydrogen = 1.0 atm,
what is the concentration of H* ?-In the expression of Q, the quotient, for the concentration of the gaseous
hydrogen, you use the partial prerssure. And E0 for Zn?+ + 2 e~ ——>Zn (s) is -0.76 V (8 pts).
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4) How much energy is lost [ gained when a mole of cobalt-60 undergoes beta decay: 8y7Co -—= 0_1e + 60,gNi?
Tha mass of &uzzCu atom, 5 59 933819 armi am:'l mass of 807gNi atom, 59.930788 amu and mass of an ":'_1& is
5.4858 x 10-4 amu. Hint: an atom consists of the nucleus and the electrons (8 pts).
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MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question (4 pts each).

Consider the following table of Kep values.

MName Formula KEsp
Cadmium carbonate | CdCO3 | 5.2 = 10-12
Cadmium hydroxide | Cd(OH)z | 2.5 x 10-14
Calcium fluoride CaF2 3.9« 10-11
Silver iodide Agl 8.3 = 10-17
Zine carbonate ZnCO3 | 1.4x10-11
" \ et
5) Which compound listed below has the greatest molar ?c_:rl_q];_-i_ﬁ in water? ' 3) A D
A) CA(OH); B) CdCO3 OAgl D) CaFy E) ZnCO3
6) The pH of a solution prepared by mixing 45 mL c.'f 0.183 M KOH and 65 mL of 0.145 M HCl is . 6) j/ D
35S e 0.5 E v
A) 70.145 B) 1.31 C)0.74 D) 1.97 E)2.92
7) Which one of the following pairs cannot be mixed together to form a buffer solution? 7) ¥ A
A) RbOH, Hi}r o
B) KOH, HF =<
C) H3POy, KHpPOy
D) NH3, NH4Cl
E) NaCpH309, HCl (CoH309p~ = acetate)
T
8) Which of the following is not a chelating agent? ) 7
A)EDTA 3
B) ethylenediamine
) oxalate anion s/
) chloride anion
E} porphine .
9) How many bond% can etl;u}rlenediamine form to a metal ion? 9) =3
Al e B}-E-_ ] C) 4 D)6 E)3
e
: 109 C:Enmple:ces containing metals jwith which one of the following electron configurations are usually  10) =
~ colorless? i Jl ,f i
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11) Which one of the following complex ions will be paramagnetic?

A) [Fe(H0)g]3* (low spin)
B) [Fe(H20)g]2* (low spin)
C) [Co(H20)6** (low spin)
D) [Zn(H20)al?* —

E) [Zn{NHmF*

12) As a polymer becomes more:t crystalline,
A) its density decreases
B) its yield stress decreases *<
C) its melting point decreases
D) its stiffness decreases .,

E) none of the above are correct

13) W]uch complex below has 2 unpaired electmﬁé?
A) low-spin octahedral [Fe(CN)g]3~ - ©
B) square-planar [P:Ii{f_:.‘:_[\fh]z‘ o
C) tetrahedral [Felg]2- | I iSs
D) octahedral [Ni(NHz3)6|2* Ay

E) tetrahedral [cu{:|412- |
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14) The formation of a condensation polymer generally involves

A} the mixing of sulfur with an addition polymer

B) the elimination of a small molecule \'..©
C) the vaporization of a plasticizer
D) the formation of significant crosslinking

E) the addition of a plasticizer

15) How many seconds are required to produce 4.00 g of aluminum metal from the electrolysis of
molten AlCl3 with an electrical current of 12.0 A?

A) 1.19 = 103 B) 27.0 C) 3.57 » 103

16) Bombardment of uranium-238 with a deuteron (hydrogen-2) generates neptunium-237 and

neutrons.
Al B)2 )3
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D) 9.00

D)4

E) 2.90 = 105

E) 5
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| (17) The empirical formula of an addition polymer

A) is the same as that of the monomer from which it is formed except that 2 H and 1 C have
been subtracted

B) is the same as that of the monomer from which it is formed except that 2 H and 1 C have
been added

C) is the same as that of the monomer from which it is formed except that 2 H and 1 O have
been subtracted

D) is the same as that of the monomer from which it is formed

E) is the same as that of the monomer from which it is formed except that 2 H and 1 O have
been added

18) Calculate the percent ionization of nitrous acid in a solution that is 0.249 M in nitrous acid. The
acid dissociation constant of nitrous acid is 4.50 x 10-4. ;

A)1.12 x 10-4
B) 5.53
C) 0.342
D) 0.0450
E)} 425 :
|
19) Which transformation could take place at the anode of an electrochemical cell?
A) HASO, to As ;
B) CrpO72- —+ G+ %
C) Fp toF- ¥

hy

D) Op to HyO L
E) None of the above could take place at the anode.

20) What is the coefficient of Fe3+ when the following equation is balanced?
e oA

CN- + Fed+ — CNO- + Fe2+ (basic solution)
Ayl B) 2 C) 3 D) 4 E)5

21) The more the value of E°pag, the greater the driving force for reduction.
A) exothermic
B) extensive
C) negative
D} positive. /
E) endothermic
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22) Ces;'i,lm-l?-? undergoes beta decay and has a half-life of 30 years. How many beta particles are
__emiitted by a 14.0-g sample of cesium-137 in three minutes?

A) 6.1 % 1013 B) 1.3 x 10-8 C) 6.2 x 1022 D) 8.1 = 1015 E) 8.4 x 1015
Table 20.2
Half-reaction E® (V)
Cr3+ (aq) + 3e= — Cr(s) -0.74
FeZ+ (aq) + 2e~ — Fe(s) -0.440

Fe3+ (aq) + e~ — Fel+ (s) 0771
Snd+ (ag) + 2e- — Sn+ (aq) | +0.154 o

23) Which of the following reactions will occur spontaneously as written? =~ 2 e
A) sn2+ (ag) + Fe2* (s) — Sn+ (aq) + Fed+ (aq) s e
B) zc:~3+ (aq}+35n2"1.l{aq} — 35n# (aq) + 2Cr(3) 3 | G
Q) 2Cr [5} + 31=e2+ § 3Fe (s) + 2Cr3+ (aq) g
D}3P.=_»2+ (aq) + &31; (aq) — Cr(s) + 3Fe3* (aq)
E) Snd+ (aq) + Fe2+(s) — Sn2* (aq) + Fe (s) X

24) Which one of the following can be done to shorten the half-life of the radicactive decay of
uranium-2387

A) freeze it

B) convert it to UFg

C) heat it

D) oxidize it to the +2 oxidation state

E) none of the above

TRUE/FALSE. Write 'T" if the statement is true and 'F' if the statement is false (2 pts each).

25) E ge]] is the difference between the reduction potential at the cathode and the potential at the
() ._-ll._

anode.
26) Polyethylene is formed by a condensation reaction. W
27) Ig’l..lhlcanizalion involves heating rubber with sulfur dioxide to produce a thermosetting polymer.

28) The extent of ionization of a weak electrolyte is ifcreased by adding to the solution a strong
electrolyte that has an ion in common with the weak electrolyte.

29) The standard reduction potential of X is 1.23 V and that of ¥ is -0.44 V therefore X is oxidized by
e \ '
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