Chemistry 162/162SG Final Exam May 7, 2007

Student Name (Print):

Recitation Section Numbelc C

Recitation Instructor:

The exam booklet has 50 questions for credit and one additional question to check the color of
your exam booklet. Please answer all 50 quesbarthe OpScan sheetUse thebestanswer

of the choices available. There is no penalty for guessing. At the end elithie 8xam period,
please hand in onithistop sheet and your OpScan form. If yioush early, please do not

disturb your fellow students. A proctor will check your picture ID, OpScan form, signature and
calculator during the exanThe use of calculators with permanent memories (graphing
calculators), cell phones, pagers, PDAs orlo¢r electronic devices other than a basic

scientific calculator is expressly forbidden.The last page of the booklet contains a periodic
table along with other useful data. The use of any other notes or information on this test will be
considered a viotan of the Academic Honesty provisions of the student code. Exam scores
will be posted as soon as possible.
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Your EXAM FORM isj

1 | How many of the following compounds exhibit geometric isomers?
. Pt(NHs).Cly

Il [CO(NH3)6]0|3

. [Ni(NH3)4(NOy)2]

V. K2[COC|4]
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2 | From the table of standard reduction potentials at the etiisagxam, determine the
equilibrium constant for the following reaction:

Mg(s) + Sri*(aq)¥ Mg**(aq) + Sn(s)

3x10*
5x1G°
9x10'®
2x10%°
1x10°

moowz

3 | Which of the following solid salts is more soluble in 1.0 Mthian in pure water?

A. Nal

B. KBr
C. FePQ
D. AgCl
E. KNO3;




For which of the following reactions is¢k& K,?
A. HO(s)Y H»0(g)

Hx(g) + %2 Q(9) Y H20(g)

Hx(9) + Ch(g) ¥ 2HCI(g)

2KCIO5(s)Y 2KCI(s) + 3Q(g)

205(g) ¥ 304(9)

moow

¢°(volts)
Cly(aq) + 26— 2CI(aq) 1.36
Bry(aq) + 26— 2Br(aq) 1.08
Srf*(aqg) + 26— Sn(s) -0.14
Ni%*(aq) + 26— Ni(s) -0.24

A solution containing 1.0 M NiGland 1.0 M &Br, undergoes electrolysis by passing a
current between two platinum electrodes. What are the most likely first products to be
formed?

A. Ni(s) at the cathode, &hq) at the anode
B. Ni(s) at the cathode, Baq) at the anode
C. Sn(s) at the cathode, Baq) atthe anode
D. Sn(s) at the cathode, £Aq) at the anode
E. Cly(aq) at the cathode, Ni(s) at the anode

A wooden artifact has 4C activity of 12 dpm/g. A sample of wood from a modern sourct
has an activity of 15 dpm/g. The half life'8€ is 5730y. Whais the age of the artifact?
[Note: dpm is decays per minute]

5.0x1Gy
800y

1.3x10y
7.2x10y
1.8x10y

moowz




The cell potential for the cell with the reaction Zn(s) +@EK M) “*2.5N) i Hy(4.5
atm) is observed to be 0.445V. What is the pH in thelphalf-cell?

4.85
9.69
19.4
1.43x10°
7.00

moowz>

Suppose 0.500atm of.H, &, H,O, and S@are added to a 1.000L container at5
CalculateAG for this reaction under these conditions.

2H,S(g) + 3Q(g) ¥ 2H,0(g) + 25Q(g)  Kp=3.0<10°

A. 7131.2 kJ
B. 11.72 kJ
C. 1295 kJ
D. 133.0kJ
E. +1.72kJ

When the Pdl06 nucleus is struck with an alpha particle, a proton is produced along wit
new element. What is this new element?

A. Cd112
B. Cd 109
C. Ag-108
D. Ag-109
E. Ag-110




10 | Which of the following solutions would be a buffer solution?

50mL1MHCI+50mL1MNH

50 mL 1 M HCI +50 mL 1 M NaOH
25mL1MNaOH + 50 mL 1M CCOOH
25mL 1M NaOH +50 mL1 M NH

50mL 1M NaOH + 25 mL 1 M C§COOH

moow»
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The graph above represents data taken for the reactio
2NOy(g) - 2NO(g) + O(9)

In the experiment, 0.010 mol of N@) is introduced into a 1.00 L rigid flask held at consta
temperature. Which conclusions can be made from this graph?

v _1ANG, AP,

2 At At
Y. The forward rate of the reactioguals zero at t = 500 seconds
Z. The forward rate of the reaction is greater than the reverse rate of the reaction at

seconds

A. X,Y,and Z
B. X, Z only
C. X, Y only
D. Y, Z only
E. Y only




12

Which of the following inota factor in determining the biologiceffects of radiation
exposure?

A. the energy of the radiation

B. the temperature of the material emitting the radiation

C. the penetrating ability of the radiation

D. the chemical properties of the radiation source

E. the ionizing ability of the radiation

13 | What moe of radioactive decay is most likely for the isotdfiea?
A. alpha emission
B. beta emission
C. gamma emission
D. positron emission
E. no decay: itdéds a stable isotope
14 | The vapor pressure of pure benzengHgr and toluene (&Hg) at 25 °C are 9%.Torr and 28.4

Torr respectively. A solution is prepared with a mole fraction of toluene of 0.750. Assum

the solution to be ideal, determine the mole fraction of toluene in the vapor phase.

moowz

0.473
45.1
0.527
0.896
21.3




15

In the compound Na[Fe&C,0,)(NH3)(CO)], which of the following is acting as a Lewis
acid?

A. CI
B. Fe*
C. NHs
D. Na'
E. CO

16

What is the freezing point of a 0.100 M aqueous solution of a weak acid HX witbfa K
1.25x10%? K: of water = 1.86 °C kg/mol and assume the solution has a den4ifyé/mL.
[Hint i is not 1 in this problem.]

10.186 °C
10.372 °C
10.192 °C
10.198 °C
+0.192 °C

moowz

17

When a stable diatomic gaseous molecule spontaneously forms from its gas phase atol
are the signs ofH°, AS’, andAG°?

AH® | AS AG°

m|O|O| w| >
= = | = +

+
|
+
+
|




18

Which one of the following salts will have an aqueous solution with a pH less than 7?

NH4CI
NaBr
K.COs

KCN
NaCHCOO

moow»

19

What is the pH of a 0.15M NaGBOO(aq) solution? Theof CH;COOH is 1.8x10.

2.78
5.04
8.96
11.2
4.74

moowz

20

Calculate the molar solubility of A§O, in 1.00M NaSQu(aq). K of AgaSQyis 1.4x10°.

1.9x10°M
2.3x10°M
3.5x10°M
4.7x10"M
6.2x10°M

moowz




21 | When the U235 nucleus absorbs a thermal neutronlBaand Kr92 nuclei are produced
along with someneutrons. How many neutrons are emitted?
A. 2
B. 3
C. 4
D. 5
E. 6
22 | Consider the reaction 2A +B Products
What is the rate law given the following data?
[A] (M) [B] (M) Initial rate (M/s)
0.10 0.20 6.64x 10"
0.10 0.30 1.49x 10°
0.30 0.30 4.48x 10°
A.  rate =k[A]’[B]
B. rate = k[A][B]
C. rate = kK[AF
D. rate = k[B}
E. rate = k[A][B]
23 | A chemical system is at equilibrium

when the concentration of reactants and products are equal.

when all of the reactants have been used up.

when the rate of the forward reaction becernero.

when the rates of the forward reaction and the reverse reaction are both zero.
when the rates of the forward reaction and the reverse reaction are equal.

moowz




24 | The greatest radiation exposure for the average American comes from which of the plic
sources?
A. medical x rays
B. nuclear power plants
C. electrical transmission wires
D. industrial waste
E. the combination of the natural background radiation including cosmic rays
25 | Which of the following coordination compounds will form a precipitate when treatadaw
agueous solution of AgN$
A. [CI’(NH3)3C|3]
B. [CI’(NHg)G]Clg
C. [CI’(NHg)C”(NOg)z
D.  Na[Cr(CN)g]
E. K3[CI’C|6]
26 | Assume you had 0.30 m aqueous solutions of the compounds listed below. Which of th

solutions would be most effective in removing ice frondawalk?

moow>

CaCb
CeH1206
KNO3
NaBr
C12H22011

1C



27

A new,molecular compound produces an osmotic pressure of 0.0964 atm when 3.15 g
compound is dissolved in enough water to make 150. mL at 25 °C. What is the molecu
mass of the compound?

447g/mol
533@/mol
45,300 g/mol
49.5 g/mol
1690 g/mol

moow»

28

500.0 mL of 0.020 M Mn(Ng), are mixed with 1.0 L of 1.0 M N&,O4. The oxalate ion,
C,0,%, acts as a ligand to form complex ions with the?fMon.

Mn?* + COs” ¥ MnCz04 - K1=7.9x10°

[MN(C204)2]* ¥ MnC,04 + GO K, =1.26x 102

What is the equilibrium constant for the following reaction:

Mn?* + 2G04 Y [MNn(C204)]*

1.0

3.7x 107
2.1x10*
6.3x 10°
none of these

moow»

29

Hz(g) + k(9) ¥ 2HI(g) K =54.5
What is the equilibrium constant for the reactio

HI(g) Y ¥ Hx(g) + %2 b(Q)

27.2
0.0367
7.38
1.45
0.135

moow>

11




30

Which condition will increase of the value of the equilibrium constant?

moow»

Raising the temperature at which an exothermic reaction is conducted.
Adding a catalyst to an endothermic reaction.

Raisingthe temperature at which an endothermic reaction is conducted.
Removing the products from the reaction mixture.

Reducing the size of the container in a gas phase reaction.

31

The graph below represents the titration of 50 mL of a 0.10 M acid with ONa®H

pH

14

12

10

0 10 20 30 40 50 60
V base added (mL

Which of the following statements are consistent with this titration curve?

moow»

X. The equivalence point occurs when approximately 25 mL of NaOH are added
Y. The curve represents the titration of a weak acid.
Z. The pK, of the acid is approximatgB.4.

X,Y,and Z
X,Y only
Y, Z only
Y only

Z only

12



32

Consider the following plot for the reaction:
A(Q) Y B(g) K=3.0

[BIM

Y

Equilibrium line
—

® X

[A] M

Which of the following statements tis1e?

A.
B.
C.
D.

E.

Point Z represents Q < K.

Point X represents Q>K.

Point Y represents Q<K

Point X represats Q<K

The system is at equilibrium when [B] = 4.0M and [A] = 2.0M

33

Which of the following iSTRUE for the cell shown below under standard state conditions’

moowz

Pt(s)| Hx(g) | H'(aq)| |Ag*(ag)| Ag(s)g° = 0.80 V

Ag" is reduced at the anode.

H, is oxidized atlie cathode.

Electrons flow externally from Ag(s) to Pt(s).

Cations flow through the salfiridge from the F(aq) side to the A§aq) side.
Pt(s) is a sacrificial anode.

13




34

A 100-mL sample of water is placed in a coffee cup calorimeter. When 1.0 g ofiasadid
is added, the temperature of the resulting solution decreases from 21.5 °C to 20.8 °C as
solid dissolves. For the dissolving of the solid

A. AH<O0
B. ASmiv >0
C. ASy<O
D. ASur>0
E.  PSw<O

35

What is the coefficient of Hwhen the following skeletal reaction is balanced in acid with t
lowest possible set of integer coefficients?

105 (aq) + TI +CI - ICl, + TI**

moowz

2
3
4
5
6

36

An automobileantifreeze contains equal volumes of ethylene glycol (d = 1.114 g/mL); F\
62.07) and water (d = 1.00g/mL) at 25 °C. The solution has a density of 1.06g/mL. Wh
the molarity of ethylene glycol in the solution? [Hint: the volumed\®d additive]

A. 9.00
B. 5.68
C. 4.50
D. 0.323
E. 8.97

14



37

Calculate the molar concentration of uncomplexed #na solution that at equilibrium is
0.20M in [Zn(NH)s]** and 0.0116 M in Nkl The overall Kfor [Zn(NHs),]*" is 3.8x10.

2.9x 103M
8.8x10°M
6.7x 10*M
2.0x 10BM
3.8x10°M

mooOw>»

38

Given the following data, calculate the normal boiling point for formic acid (HCOOH).

AH’s S°
(kJ/mol) (J/mol K)

HCOOH() 1410 130
HCOOH(g) 363 251

A. 2.57 K

B. 1730 K

C. 115K

D. 82K

E. 388 K

15




39

One of the hopes for solving the worl do
2H +3H — JHe + dn + energy

How much energy is released when or@enof deuterium is fused with one mole of tritium

according to the above reaction? The masses of the atoms and the neutron are:

2H =2.0140 u 3H = 3.01605 u
JHe = 4.002603 u 3n=1.008665 u

A. 5.63x 10°J
B. 56.3J

C.  1.69x 10'%J
D. 7.84x10"J
E. 8.44x 10t

40

Determine the pH of a 0.15 M,NNH; solution. K, for H,NNH; is 8.5 x 16 7

9.52
10.97
3.45
10.55
13.00

moowz
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41

Consider the following equilibrium:

PCk(g)Y PCk(g) + Ch(9)

A flask is filled withPCk to a pressure of 2.00 atm at 300°C and allowed to come to
equilibrium. Analysis shows the total pressure in the flask at equilibrium is 3.96 atm.
Determine the value of &t this temperature.

3.96
49.0
96.0
0.886
7.84

moow»

42

When an ionic salt dissolgen water, the strongest solgelvent interaction is

ion-dipole.
hydrogen bonding.
London forces.
ion-ion forces.
dipole-dipole.

moowz

43

Give the formula of the coordination compound that has the name tetraamminecopper(l
tetrachloroplatinate(ll).

A. [C Uz(N H3)4] [Pt2C|4]
B. [Cu(NH3)4][PtCl]4
C. [PtCl4][Cu(NHs3)4]
D. [Cu(NH3)4][PtCly]
E. [Cu(NH>)4][PtCl,]

17



44

Calculate the pH after 10.0 mL of 0.400 M NaOH is added to 20.0 mL of 0.5042@BH.

(KaCHsCOOH = 1.8 x 10}.

2.52
0.70
13.70
4.57
7.00

moowz>

45

Which of the rate lawsddow best represents the following mechanism for the decomposi

of NO.CI?

NO,CI(g) ¥ NOx(g) + Cl(g) _ Fastequilibrium
NOLI (g) + Gb)tGhla) Y ISlow

K[NO,CI]’[NO,] ™
KINO2CIJ][NO]
K[NO.CI|[NO]
k[|\|ozc|]g\|oz]'1
K[NO.CI]

moowz

46

Which statement garding the collision theory of kineticstize?

All reactants that collide with enough energy form products.

Only a fraction of the collisions with enough energy form products.
All reactants that collide with the correct orientation form products.
Reactats that collide with kinetic energy greatertlzati g o o n
E, of the reverse reaction is always greater thaof Ehe forward reaction.

moowz
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47

How long will it take a current of 0.50A to plate 10.0g of gold from a solution 6f(Ag)?

2.7hr
8.2hr
1.4hr
9.6hr
6.3hr

moow»

48

A concentration cells constructed using two Ni electrodes witf Nioncentrations of 1.0 M
and 1.00< 10* M in the two halfcells. Calculate the potential of the cell at 25 °C.

A. 10.368 V
B. +0.132 V
C. 10.132V
D. +0.118 V
E. +0.0592 V

49

The pH in a saturated solution of Mg(QHH 10.56. TheKsp of Mg(OH) is

A. 1.3x 107
B. 4.8x 10
C. 1.2x 101
D. 3.6x 10*
E. 2.4x10"

19




50

The concentration of both A@q) and PB(aq) is 0.10M in a particular solution. Solid NaG
is added slowly. What is the concentration of At remains in solign when PbGljust
begins to precipitate?

KspOf AgCI = 1.6x10'; K of PbCh =2.4x10"

3.3x10°M
4.9 x 10°M
6.7x10°M
2.0x10° M
7.8x10°M

moowz>

51

What is the color of my exam?
A. white
B. blue
C. pink
D. yellow

20



Your EXAM FORM isj

Constants and Formulae
1Latm=101.325J1 atm =760 Torr = 101.325kPa F =96,485 C/mol
Na = 6.02%10”° mol™* 1J=1kg ms? 1 Pa=1 kg nis?
Mheutron= 1.0087 U Mproton= 1.0073 U 1 u =1.6605410%kg

R =0.08206 L atm mdlK*=8.3145 I matK! ¢ =2.99&1¢ m/s

—_b++b?—
x= P& 2b 4ac PV=nRT TI=iMRT AT,=iKem AT;=iKm
a
g = mAT = CAT =-nAH Pa = yaPA° 1J = 11V
= —A E=mé  1A=1C/s Kuy=KaxKp
Np+Ng +2
1 1 1 1
[A] T [A]o= -kt In (L: = —kt -~ =kt == =2kt
P | W B2 B2
E. e
N€L_C2 i@ keAeRT pH= pK, +log L: Kw = 1x10™at 25 °C
~ RT - kA
ASyniv = Assys+ ASsurr AG =AG° + RTINQ Kp= KC(RT)aen G°= G¢°atl GCn
A= Y nS- >nS AG°= > nAG;°- > nAG;°
Products Reactants Products Reactants
+ P
g =Ixt pOH = pKj +log }L— %Dissociaton = - -1 x100%
B max —1
0= - 299050 (s 0'0E5691n Q AG=AHITTAS  ASyy = —%

MG A-REINK =-nFg° £° = %mlog K = 902569, ¢
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Standard ReductionPotentials at 25 °C for Selected HaiReactions
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