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A, Selective questions (4 pis each, total 60 pis)
1. Caloulete the mess of aluminum that occupies the suine volume as 66,7 £ of cobalt, The density
af cobalt &5 8.90 giem® and the density of aluninum is 2,71 glowt,

4 277gib) 203g;¢c) L6l %0 g;d) 0362g;e) 0.00457 g

b

How mazny slectrons does the ion gf Co™ have?

B 25 b 27 ¢ 29; d) 32; 9

a

A given hydrocarbon is burned in the presence of oxygen gas and is converted completely to
water end carbon dioxide. The mole retio of HaO te CO; is 1.125:1.000, The hydrocarbon could
be

a)  CHap b) CoHys e} CoMay d) GiHaj e} Cily

4. Acswmdent is given o sample in lab that contains ene of the jons listed below. After adding & fow
drops of AENO; selution to a portion of the unknown sample, tze student got @ preyish
precipitate. After adding & few drops of Ma(NO,); solution to another portion of the uaknawn.
sumple, the student got a black precipitate. Based on these observetions, the enly passible ion in
this student's sample is
a) Oy b) GOy ® Fiod) §75 @ s0b,

3. Amixture consisting 0f 0,130 mal Mg, 0,041 mal O, 0,160 mol CH,, and en unknown amount of
COy oceupies avolume of 890 L at 25°C and 1,09 atm pressure. How meny maoles of COy are
there in this sample?

)  0126maol; b)Y 446mel; c¢) 225mel, d} 0.729mol; e} 0.397 mol

4. How much keat is released at copstant pressure i1 48.1 mL of 0.741 M silver (I) nitrate is mixed

1.4 mL of 0,563 M potassium chloride?

AN Oslag) + KClag) — AgClis) + KNOs(aq); &5 =655 k!

wil

A)  4BS5kI: b)Y -369%); ) 423k d) -180k); ¢ 233K

7. What is the frequency of a photon having a wavelength of 602.5 nm? (¢ = 3.00% 1 0% mifs,
h=6.63x107 1.5

4 9.09x 10™Hz; b 330% 107 Ha; o) 498 % 107Hz;
&) 330%107°Hz; &) 4.98x10"Hz

8 Rank te following lons in order of increasing first ionization energy: OF, Mg™', F, Ma’,
1) OF<Mg'<F eNa'; b) Mgt <O <Na"<F: ¢ OF<F <Na"<Mg"

4 Mgt<N'<F<0"; ¢ O <F <M <Na
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9, Which of tze following 15 the Lewis dot structurs for the bromide ion?

e |
LI L]

10, Which of the following molecules is nonpolar?

8) Cif; b) PF; c) PF; d) SRy e) CHF

Which of the following pure subsiances has the lowest normal doiling paint?
&) NHy; ) HiSe; o) HiTe; d)H0; & HS
12, A sulfuric acid solusion that is §5.0% H,50, by mass has & denslty of 155 gimL et 20°C,
‘mat is the molerity of sulfuric acid in the seluticn?
B 55M; b)) 69M ) 103M; d) 122 M; 8) 157 M

13, Asuggested b faor the d 1ion of pzone is
3 e
0y F"l 0. +0 fast squilibrium
o+o, —— 20, slow siep

Whea the concentration of ozone is doubled and the concentration of oxygen is coubled, the

nstantaneais mis

a)  romaine the same; b) decreases; ¢ increases by a factor of2

d)  increases by u factor ofd; &) increases by a factor ol 8.

14, When cobalt caloride is added to pure wuler, the Co" ions hydeare, Tre hydrated fovm then
reacts with the CU {ons to set up the equilibrium shown here:
Co(Ha0)™" + 4C1 2 CaCli™ + 6HO
{pink) {blue)
Which stetement describes the changs that the system will underga if silver nitrate is added?

8 1t should hecame move blue | b) It should beeome more pink ; ¢} Water will be produced ;

@3 The silver lon will zeact with the CoCl*; &) Nothing will change.

15, ‘Which ofthe following statements is corvect concerning the zeutralization of sulferous ecid by a

strong base?

20 {ag) + HySO5(ag) — S0 (ag) + 2H0(7)

B} Ha80; is an Arrhenius scid, but not a Brensted—Lowty acid,

W) Hy50;is & Bronsted-Lowry acid, but not en Arhenius ecid.

¢} H:80, is both an Arrhenius acid and & Bronsted—Lowry aeid.

dy  HyS0, is neither an Arrhenius acid nor a Bransted-Lowry acid,

e)  Hy80; is a Lewis base.
B. Please write down the English name (4 pts each, total 20 pts)
L Mg i 2. PbO;; 3.8F;; 4 (NH:80.; 5 HNO,

€. Please define and give the description of the (ollowlng terms (3 pts each, total 20 pts)
1. Oxidation—Reduction Reaction 2. Limiting Reactants ; 3. Orbitals ; 4. Covalent Bonding
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