KeY

Chemistry 121
Test 2
Spring 2007

You have 75 minutes to complete this 100 point test. Please mark each answer clearly and show all work.
You may use a simple scientific calculator. NO GAPHING CALCULATORS.

L (10 pts) Multiple Choice: Circle the best answer

1. How many moles of aluminum atoms are there in 1.0 mol of aluminum oxide?
é 1.0 mol Al
2.0 mol Al L. 0
B ¥ s0molal AL2%
d. 4.0 mol Al

2. What is the empirical formula of ethylene glycol, HOCH,CH,OH?
a. CHO
b. CHO, - cz.H boz.
@ CH;O
d. None of the above C H 30

3. What precipitate will be formed by the reaction of barium nitrate with sodium sulfate?
a. Na2$O4 ' :
b. NaNO;

. (@)
D s By,

4. Which one of the following is the correct dissociation equation for ammonium carbonate in
water?

a. (NH;,CO;> 6N+8H+C+30
b. (NH4),CO;> NH,' +2 COs>
C (NH,),COs> 2 NH," + COs*
_ (NH,),CO;> (NH,"), +COs™

5. Which of the following statements is correct?
a. In abalanced equation, molecules are balanced.
B In a supersaturated solution, the solute is dissolved at high temperature and then cooled.

C. Weak acids are strong electrolytes.
d. None of the above
I1. Short Answer and Balanced Equations: Clearly show all work for full credit.

1. (10 pts) Balance the following equations
a. ! AgSO, + 1 7ZnCl, > | 7ZnSO, + 2 AgCl

b. 2 KI + _| Pb(NO;), > _2 KNO; + _| Pbl,

(¢}

. 3 Ticl, + 4 Napo, > | TiyP0Oy, + §2-NaCl

d. lcu+ 2Ha > ! cucy, + 1,

o

. ] coys + B x.cos > 1 oy, + g KNO,

L



2. (10 pts) Indicate whether the following ionic compounds are soluble (S) or insoluble (IS) in water.

a. NaNO;

b. CaSO, 15
c. PbBn, 1S
d. Ti(OH), 1S
e. K,CO; N S

3. (15 pts) Write the complete, ionic and net ionic equations for the reaction of sodium oxalate with
iron(IIT) chloride. Make sure that you indicate the precipitate with the correct symbol.

Total: 3N0 20,04 ““Zr"cfeg, — Fe:,“(f-z@-f);(s) + LNQCae
tonic: (o Nat ¢ 3L,0,3°+ 2Fe ¥+ GLR "—7 F2,(C204)g () +l Na¥e- LCL™
Net Ionic: 3 cﬁgoyjz “+ ZF&’P—-—"‘? F&z,(Czol-{-)s CS]

4. (5 pts) Write the complete balanced equation (just the complete) for the reaction of HNO; with
Ba(OH),. '

2 HNOg T Ba(0H), —2 ZH,0 + [BalNog),

III. Calculations: Make sure you show all work for full credit.
1. (10 pts) Calculate the molar mass of manganese (II) nitrate tetrahydrate.

Mn(NO3), » 4 H, 0

I Mn 5444

2 N 200 =28.02 , = 250.0 9o )
10 0 10(t.00) = 160.0

8 H g(1o08)= 8.06H

2. (5pts) What is the mass (in grams) of 2.54 x 10% molecules of chloroform, CHCl;? (MM of
CHCl; = 119.37 g/mol)

5 X [D¥ s tecules C Jmo\ CHELS | 114:-3aCCl |, S0 of , CHCE,
2.5 " be.oleoﬁalw | mol CHCLy 3 3

3. (5 pts) How many grams of solute are needed to make 25.0 mL of 0.525 M NaOH? (MM of
NaOH = 40.00 g/mol)

L lb . 0.525mol NeOH 40.00aMNabH _ 0 525, NaOH
250 e S Pt 278




4. (15 pts) Indigo, the dye for blue jeans is composed of carbon, hydrogen, nitrogen and oxygen. It
. has percent composition by mass of 73.27% C, 3.84% H, 10.68% N and the remainder is oxygen.
The molar mass of indigo is 262.3 g/mol. What are the empirical formula and the molecular

formula of indigo?

- - O'be = ’ .2 O
Assume 100 - 73297389 529 ol .7423

Imoll _ (. 10) morC 1008 Ny 1 aN (N
?3.2’?'30::]7‘0‘30 mo 9 Tto 4 me

12,2190, ImelO. _ 4 343)

dmol H - 5810 /6.0090 " o1 O

38"}3”')( l.ODBjH’ mol H

- .
CL-IO\HZ.QIOND.%ZED&?'bSJ = g&sf\/l) Emp.r.ca.lsfomw.l.«}
27413 0.7023 O.7623 0.F23 I

8 (12.01) * 5(1.008) + 14.01 +10.00 = 131.1%383)mo |

MUk ME | 2L23_ 2
AL EF 13115 k

N, O_ mMolecaclor
C[(,,H)o z z FC?UKMJ»LQ

5. (15 pts) Below is a side reaction in the manufacture of rayon. How many grams of Na,CS; are
produced in the reaction of 121 g of CS; and 1.50 L of 1.85 M NaOH? (MM of CS, = 76.13
g/mol, MM of Na,CS; = 154.17 g/mol)

3CS, + 6NaOH => 2Na)CS; + Na,CO; + 3H0

121 [.50L. 27
g e 27,
L

1216 (5, x (Mol e 2mel Na,C53 154179 NLo _ (3 q M2 CS3

C55, Mg, CS
.95 2mol Nuglhs 154, [FaN0sEPs )42, Ng _3!
I-90L | L Y&mau\laou ' ) mol 7'1/4,095 r )2



6. (10 pts) How many milliliters of 2.155 M KOH are required to titrate 25.00 mL of 0.3057 M
H,S0,?
2KOH + H;SO, 2> K;SO, + 2H,0

. ?mL 25,00mL
0. 2155 mol  .305Fmel
L L-

JITOmL.
oL o%Bngl&@* 2mol Kot Y 1L L
5.00mby L —v
2 K STD mL ¥ mol H,S0y 0. 2455 mol Kbt
= 70.93mlL KOH
1A VIIIA
1 2
1| H He
1.008] A IMA IVA VA VIA VIA| 400
3 4 5 6 7 8 9 10
2| Li Be B C N o F Ne
694 | 9.01 10.81112.01] 14.01| 16.00 | 19.00 | 20.18
11 12 13 14 15 16 17 18
3] Na | Mg Al Si P S Cl Ar
2299{2431| IIB IVB VB VIB VIB VIIIB B IIB |26.98]28.09]30.97] 32.06 | 3545 | 39.95

19 20 |21 22 |23 24 |25 26 |27 |28 |29 {30 31 32 33 34 35 36

39.10] 40.08} 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
37 |38 139 |40 41 42 483 4 |45 |46 |47 |48 49 50 51 52 53 54

85.47} 87.62| 88.91|91.22]192.91]95.94| [98] | 101.1] 102.9]| 106.4| 107.9| 112.40] 114.8| 118.7] 121.8] 127.60] 126.90]| 131.30
55 56 . |71 72 3 74 175 76 |77 |78 79 80 81 82 83 84 85 86

1329 137.3} 175 | 178.5] 181 |183.9]186.2]190.2{192.2]1195.1] 197 | 200.59]| 204.4] 207.2] 209 | [209] | [210] | [222]
87 88 103 104 |105 |[106

22311 22611 12621 | 12611 | [262) | 1263]

57 |58 59 Jeo j6l1 62 |63 64 |65 |66 |67 68 |69 |70

138.9] 140.1] 1409 144.2| [145]] 150.4] 152 | 157.3]158.9]162.5| 164.93]| 167.3] 168.9] 173

89 [90 [o1 |92 |93 |94 lo5 |96 fo7 |98 99  [100 [101 [102
Ac| ™m | Pa| U | Np| Pu|Am | Cm | Bk | Cf [ Es | Fm | Md | No
22711 232 [ 2313] 238 | 23711 12447 | 12437 ] 12471 ) [2471] [2511] [252] | 12571 ) [258] ] [259]




