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Chem 121, Fall 2009
Test 2A

Multiple Choice (24 pts): Clearly indicate the correct answer in the space provided.

D

E»

Which statement below states a true fact?

A) All acids are strong electrolytes and ionize completely when dissolved in water.
B) All bases are weak electrolytes and ionize completely when dissolved in water.

C) All bases are strong electrolytes and ionize completely when dissolved in water.
D) All salts are strong electrolytes and dissociate completely when dissolved in water.
E) Al salts are weak electrolytes and ionize partially when dissolved in water.

In the reaction, K,S0, + Ba(NO;), —> BaSO,(s) + 2 KNOs, which ions are the spectator
ions?

A) Ba* and SO.*

B) Ba’ and K*

C) Ba* and NOy

D) K and SO

E) K" and NO;

. Which is the net ionic equation for the reaction which takes place when HC,H;0x(ag) is added

to Ba(OH)(ag)?

A) HCQHy,Og(G.’q) + Ba(OH);(aq) - Ba(C2H302)2(aq) + HQO([)
B) H'(ag) + OH{(ag) - HO()

C) HCH;Ox(aq) + OH(ag) - CH;05(ag) + H,O()

D) H'(ag) + Ba(OH)x(aq) — Ba’'(ag) + HO())

E) HCH;0x(aq) + Ba™(ag) — Ba(C:H;0n)(ag) + H(ag)

. Which is NOT a strong acid?

A) HBr
B) HCI
C) HCIO; Typo on test, accepted C or D
D) HF
E) HI

. Which compound is insoluble in water?

A) KNO,
B) Pb(NOs),
C) Na, SOy
D) PbSO,

. Which set of compounds are all soluble in water?

A) BaC0s, NaBr(Qs, Ca(OH),, and PbCl,
B) NaCl, BaCl;, NH;NQO,, and LiCl0O,

C) NiCOs, PbSO,, AgCl, and Mg(OH),
D) NaCl, AgBI', N32C03, and Hgg(NO3)2
E) PbCl,, Pb(NOs)., AgClO,, and HgCl;
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Calculations (76 pts): Clearly show all work for full credit.

7. (5 pts) How many aluminum atoms are in a 4.55 g sample of aluminum?

26, %gﬂrf ) mol AL a+oms A4

1.55 ALy

8. (10 pts) A compound contains sodium, boron, and oxygen. An experimental analysis gave
values of 53.976% sodium and 8.461% boron, by weight; the remainder is oxygen. What is the

empirical formula of the compound? A<sume exact (:. ; 100 8

] ol Mo
5397269 M x W 2. 3478 mol Nq

8%'9 B x g‘”‘%?’ - . F8IF mo! B
|
,093'53.9;%3- .L,Lw&:z? 51030«:,0 Jmol O _ 4 3477 ol O
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9. (5 pts) A compound has an empirical formula of CH,Cl. The molecular formula has a molar
mass of 99.0 g/mol. What is the molecular formula of the compound?

CHCL 1C v ZH+ 1CA 5—020\‘3/@))'5'(2)4’-ODBfa-/mgl)-l-'Zg.'-/tj?/mol
T 4948 Glmol

MM o M . 49. 00! _ HulA
Wﬂ?ﬂﬁ’ W2 i ol % MF G ,J

10. {6 pts) How many grams of iron are there in a sample of FesO4 which weighs 8.338 grams?
(MM of Fe;0, = 231.54 g/mol)

Qmo! Fea0s B mol ke | 55.89 E
231 5499 0: I mol F%O?L | molVFe

;(p,oa#g Fe

5. 33‘38 F£3 OﬁL y



11. (10 pts) Calculate the molar mass of (NH,)%,SO; and determine the percent by mass of nitrogen
in the compound.

AN = 2(14-0%mol) = 28.03 F/ms]

8 H = 6(1.008?‘/mbo= . D(a‘f?/mo}
| G = | (32 06 %mol) = 32.0b F/mol
YO = 4 (Ha.OOa[mnD# f’(p'—}:ﬁojffmoL_

132.14 4/mo ]

of N = ABOL yjpo= 2120 %N
0
132.14

12. (15 pts) Lead sulfide, in ores, can be assayed by the reaction below. How much PbCrQ, is

produced when 6.95 g PbS is reacted with 0.150L of 0.215 M HNO;? (MM of PbS =
239.3g/mol, MM of PbCrO, = 323.2 g/mol)

2PbS + 6 HNO; + KyCrOy 2 PbCrO, + 28 + 4 NO, + 2KNO; + 3 H,O
b %‘3 0.150L

0. 25mol WV 774
-
Oy )19, PhCeD
Vo) PBE Yol PbCeOy 323,24 Pblrly 7& f
A5 T B3RS el ol PO ¢

2 PbCrly | | Fiq pblrd
mo!HUO )mﬂf_lgﬁdl‘;, 3132“1 -
p-150L x 222 ; Sty HA/o; [ mol%PbCroy 7 t

13. (10 pts) What is the molar concentration of a solution prepared by dissolving 4.10 grams of

sodium acetate in enough water to prepare 250.0 mL of the solution? (MM of NaC,H,0, =
82.034 g/mol) -2
77 m ol / L

H.‘OQNQC;%Y Mz}( ID}OEml/
250.0mL 82094 g H%e

= {. ZODM/UCLC;H5 0,




14. (15 pts) Vinegar contains acetic acid (HC,H;0,), which is responsible for its acidity. In one
analysis of a commercial vinegar brand, a 15.00 mL sample was titrated with 0.450 M Ba(OH),.
it required 30.5 mL of barium hydroxide to neutralize the acid in the vinegar sample. What is
the molar concentration of acetic acid in the vinegar?

2HGH,0, + BaloH), — 2,0 + BalCH30,)2
}15.00mL. 20.5m L

27 mol . $50mo! Ba(oH)
77 o

30.5mb L=y 0.1#50 mol BQ[DH)LX 2ol HGlt50x =5 0275
oD - Lwol Ba(oH),. wol HOHD,

00275 mol HGHla Lems 2[1 83 M HG O

15.00 mL

A VIIA
1 2

1{ H He
1008 IA A  IVA VA VIA  VIA | 400
3 4 5 6 7 8 9 10

2] L Be B C N [¢) F Ne
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Chem 121, Fall 2009
Test 2B

Multiple Choice (24 pts): Clearly indicate the correct answer in the space provided.

D

Which statement below states a true fact?

A) All acids are strong electrolytes and ionize completely when dissolved in water.
B) All bases are weak electrolytes and ionize completely when dissolved in water.

C) All bases are strong electrolytes and ionize completely when dissolved in water.
D) Al salts are strong electrolytes and dissociate completely when dissolved in water.
E) All salts are weak electrolytes and ionize partially when dissolved in water.

. In the reaction, Na,CO; + NiCl, — NiCO; + 2 NaCl, which ions are the spectator ions?

A) Na'and CI
B) Na*and CO;”
C) Ni*" and CO:*
D) Ni**and CI
E) Na*and Ni*'

. Which is the net ionic equation for the reaction which takes place when HNO; is added to

Mg(OH),? _
A) HNOs(ag) + Mg(OH)(s) — MgNOs)(ag) + HO()
B) H'(ag) + OH(ag) — HO()

C) HNOs(ag) + OH(s) —> NOs{ag) + H,O()

D) H'(ag) + Mg(OH)(s) — Mg (ag) + HO0)

E) HNOs(ag) + Mg*(ag) — Mg(NOs)y(ag) + H'(ag)

. Which is NOT a strong base?

A) Ca(OH),
B) Ba(OH),
C) KOH
D) NaOH
E) NH;

. Which compound is insoluble in water?

A) NaQCO3
B) NHNO,
C) CaCO,
D) CaCl,

E) LiClO,

Which set of compounds are all insoluble in water?
A) BaCO0;, NaBrOs;, Ca(OH),, and PbCl,

B) NaCl, BaCl,, NH4NO;, and LiClO,

C) NaCl, AgBr, Na,CO;, and Hg{NO;),

D) NiCO;, PbSOy4, AgCl, and Mg(OH),.

E) PbCly, Pb(NOs),, AgClOy, and HgCl,




Calculations (76 pts): Clearly show all work for il credit.

7. (5 pts) How many chromium atoms are there in a 5.44 g sample of chromium?

5. ‘%Lfg Cr‘ lmo | Cr y lo- 02x]0%% atoms Cr [a 50)(/022—
52. 0030( lwol Cr toms Cr

8. (10 pts) A compound contains potassium, nitrogen, and oxygen. An experimental analysis gave
values of 45.942% potassium and 16.458% nitrogen, by weight; the remainder is oxygen. What

is the empirical formula of i[he lzompound’? Assume gxao{——[:[ 100 2
45942 § X x 52 o p = 1 FE0 mel K

W%BSNx olg N~

~1b. 2279 ,00,0, melO - 5 250D mol O
/oog -45.%23 lb 459? 37-&03 y lb.OOSO 2

Kimm Mgy Cozme = [KNUg

134 R LR

9. (5 pts} A compound has an empirical formula of CHCI. An independent analysis gave a value
of 194 g for its molar mass. What is the molecular formula of the compound?

CHCL  1C+ IH+ 104 = 12019 foms] + 1-008 Gmel + 35:H58/me/
= YBYF G

MM of MF . HL} [po) _
WIFEF hghe 1 LN ity

10. (6 pts) How many grams of iron are there in a sample of Fe,0s, which weighs 28.95 grams?
(MM of Fe,05; = 159.70 g/mol)

) )mdlf:&;_og__ ZmolFﬂ 55 854 Fe
28%9 Fe, 3 X q;@g%o | mo] F%D; [ mol é@

= ZO_-25§ Fe




t1. (10 pts) Calculate the molar mass of (NH,);PO, and determine the percent by mass of
phosphoms in the compound.) 4 2 03 % /mo J

z 2({14018/mol
JZH’ = |2€(| oog%lmol = 12,104 mo |
P = ;(3o%?lmot) 30.9F % Inol
#0 = #(lb- 00‘3’/%) = (,#.00 3lmo]
| 441 0 3’/m6j
o) P ?:qui x 100 = 26.77% P

12. (15 pts) Lead sulfide, in ores, can be assayed by the reaction below. How much PbCrQ; is
produced when 15.2 g PbS is reacted with 0.130L of 0.315 M HNO;? (MM of PbS =

239 3g/mol, MM of PbCrO, = 323 2 g/mol)
2PbS + 6HNO; + K:Cr,O7 2 PbCr0, + 28 + 4 NO, + ZKNG; + 3 H,0O

15.2 0.150L 77
23 el g

; 4 " (e
Mgﬁ_bg ]mnWbCY‘O 3232 prr‘O - |0, 8 pb 17[
)5.29%9, 237.35Pbsxmx [ mol PCrOy J

1200 . 0.35mel HNOs 1 mi PVCOy 323 24PbCr0 _[5 4 ﬁbﬁrDy
013 fo L. b mo) H’A/Dx } mol vgbCrD? -

13. What is the molar concentration of a solution prepared by dissolving 7.58 grams of potassium
nifrate in enough water to prepare 250.0 mL of the solution? (MM of KNQO; = 101,10 g/mol)

29 mp
- 75 KNO  \pmotkKNOs . 1600mL
L | L

250.0mL 1oL IDQKNDﬁ
= g.200 M KN Oy



14. (15 pts) Vinegar contains acetic acid (HC,H30,), which is responsible for its acidity. In one
analysis of a commercial vinegar brand, a 15.00 mL sample was titrated with 0.450 M Ba(OH),.
It required 30.5 mL of barium hydroxide to neutralize the acid in the vinegar sample. What is
the molar concentration of acetic acid in the vinegar?

2 HC2H302 + Ba(OH)2 - 2 HZO + Ba(C2H302)2

15.0beml. 30.5ml
27 mol 0-450mol.
L L~
20.5mb 0 450 mo | Baﬁol—k) 2, 2.mol HC, HS@ = 00275
le L L ) mol Ba.[ot-%) mol HC

p.027F5 mo| chﬁzoz,x i0ml_[) @3 M HC 0,

) 5.0 O™ L L
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4 K | Ca ] Sc T v Cr| Mo | Fe [ Co | Ni | Cu Zn Ga [ Ge | As Se Br Kr
39.1G340.08] 44.96 [ 47.90] 50.94 | 52.00| 54.94| 55.85 ) 58.93| 58.71 | 63.55 | 65.37 §69.72| 72.59]) 74.92| 78.96 | 79.90 | 83.80
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55 |56 71 72 73 4 75 %177 |78 19 80 81 82 83 84 85 86
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