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CHM152/54 Exam 2 100 Pts TFall 2004 Name : k%__
v

MULTIPLE CHOICE

1. Given that the K, for gallic acid, (HCyHsOs) is 4.57 x 10-3, what is the Ky for the gallate
ion (NaCyH505)? T = 25°C

a) 4.57 x 10-3 -/
&P 2.19 x 10-12 KQ,K = /o 4

c) 5.43 x 105

d) 7.81 x 10-6

e) 2.19 x 102

ot q.1g

2. The pH of a 0.10 M solution of a weak base is 9 82. What is the Ky for this base?

d)
e)

3. Consider the following reaction:

2 2.1 % 100 B+ ho= (td + ov  _ x*
8.8 x 10-8 O.10 o) ) b~ 6. 16-x A=
con I A S

2.0 x 10-5 O’nlo ?X K )( - ey |

PCls(g) = PCl3z(g) + Clp(g)

Initially, 0.84 mol of PCls(g) was placed in a 1.0 L flask. At equilibrium, 0.72 mol of
PCls(g) was present. The value of K. for this reaction at this temperature is

c)
d)
e)

- e . R . ’ L..
0% Ple = Puy v, ko= (043

0.72 LRy O o) < O.7%
gég :EL (?.)S: + X, * X ,
. F: C} g*{~ w X %:L_:: C:)v 65 ;Z.

X = 0.7 X = 0L

4. What is the pH of a 2.5 M séﬂutlon of phosphoric acid? (Kay = 7.5 x 1073, Kay = 6.2 x 10;3,

Kas = 4.2 x 10-13) ~ N ~t o, = — ontrols

a) 1.8 Hg'o‘( = HT ~+ H’LF‘( C)( F

b) 0.40 T 2 T 5 -0 k [_ j
2. ’ it

o o.gs Y + ¥ + X & Q.S X

2.5
5. For the endothermic reaction X = OA‘ZI
heXt CaCo3 (s) = Cal(s) + CO»(g)

only would favor shifting the equilibrium pos1tlon to form moFe COy gas.
increasing the system temperature heat |3 o “Pewdant”

b) decreasing the system temperature

c)
d)
e)

increasing the system pressure
increasing both the system temperature and the system pressure

both decreasing the system temperature and increasing the system pressure
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6. At equilibrium, .
all chemical processes have ceased.
the rate of the forward reaction equals that of the reverse.
c) the rate constant for the forward reaction equals that of the reverse.
d) both the rate of the forward reaction equals that of the reverse and the rate constant
for the forward reaction equals that of the reverse.
e) none of the above

7. Acid Ky (/U@»'tkCS‘/’ CLVCL(/( %,&S _ST/ Mﬁ.»@f‘/.
HOAcC 1.8 x 10-5 ' .
HCHO, 1.8 x 10-:/ C,owJ, Baga
HC1lO0 3.0 x 10~ e
HF 6.8 x 10-4 o 0/;\
Which one of the following is the strongest base? - r Kb - /
a) OAc-

CHO m——
@ 102
=

e) OAc and CHO,

8. Consider the following incomplete table of data for the equilibrium between dinitrogen
tetroxide and nitrogen dioxide.

X

1 0.00140 M 0.0172 M
2 0.00452 ?

3 0.00280 0.0243

From the information in the table, determlne the value of the missing N02 concentration at
equilibrium. ) 0 L
a) 0.0486 0, 99 = AIMNO, k - lV 1]
b) 9.54 x 10-4 N°~ Y- ?) <
c) 0.0814
d) 0.115 s Z/uugl @‘LOKI
() 0.0309 <& 20 Al 0.2l
0. = é——.-—— - ’
0 . 00US K"
(wc ov §)
9. What is the concentration (in M) of hydronium ions in a solution a Wwith a hydroxide

(:f;f cggc:n;gffion of 2.31 x 10~ 4\?/3 /(/
.31 x 1010 [/-}UJLOI*J = /O

72 % To-4
.01:18:; ﬂ‘}b "j -~ |0 /231)‘/"

.31
10. Calculate the pH of a solution made by dissolving 1.87 g of sodium caproate,
water and diluting to a total volume of 500.0 mL. F?f the caproate jon, Kp = 4\58 x 10-10,

(U e el e}
NN

§in Oy Gl BTG e e
2 L CHO” +Ho S H o, T BN

e) 4.53 x 107§ j 0, 07| ®) G 1 otf:-,,i}ﬂ
KQ - -——)4}—-7*' '“afa —X X K/N?/?

0. 0170-?<)£A@7h v - .
0.0 =X X &

e
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1l1. The equilibrium expression

2 = + Oa
Kc=[—[ﬁﬁlz—55—§—2l 1“.10 - QHL

is the equilibrium constant expression for the reaction

a) ()+O(g)-'2H g)
b) ( + 1/50
3 28 1 oiey?
D 2 2§20<g) = 28, (g) + 0, (q)
\ ) > An =
12. 4CuO(s) + CHy(g) = COz(g) + 4Cu(s) + 2H70 (qg) C}Affi)

The value of K. for this reaction is 1.10 at 25.0°C. What is the value of Ky, for this
reaction? (R = 0.0821 L-atm/K-mol)

P K = K. @T) ,
:; 1152 x 10-3 k }6) (D 02| &qg) = ggy

13. Consider the following reaction at equilibrium:

2NH3 (g) = Np(g) +{ 3Hy(qg) AH® = +92.4 kJ

Adding Np{(g) to the system at equilibrium will ‘ .

decrease the concentration of NH3 (g) at equilibrium
decrease the concentration of Hy(g) at equilibrium

C) increase the value of the equilibrium’constant
d) cause the reaction to shift to the right
e) remove all of the Hp(g)

14. What is the conjugate acid of NHj3?

a) NHz i
b) NHp"
c) NHj3* AC\fL an ﬂj
NH4+

NH,OH

15. For which one of the following does Kc = Kp at 25°¢?
a) Hp(g) + Fp(g) = 2HF(q) :
b) 2803(g) 5 2S05(g) + O5(g)
c) Alp(SO3)3(s) + 6HCl(g) = 2A1Cls;(s) + 3Hp0 (1) + 3802(g)
d) NH4Br(s) + KOH(s) 5 NH3(g) + KBr(s) + Ho0 (1)
e) ZHF(g) = Hp(g) + Fa(9g)

Bet\ sivwge 4ON=0
(eikr)
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16. A 3.25 L tank was found to contain 0.343 mol Oy, 0.0212 mol SO3, and 0.00419 mol SOp, when

equilibrium was attained. The equilibrium constant for the reaction below is
LA

i

2503 (g) = 2802(g) + Oz(g) R
E C.o3' O.L‘AU‘H-; ijq/\i-,,r,

.
.
-2
o g e R
(@) 4.12 x 1073 R N VR = (., 00Y
d) 4.35 x 10-2 c O Oa.il
e) 8.78 3«1’5, )

17. W'at is the pH of a 0.015 M solution of barium hydroxide?
)

id 12.48 E(L (O {) = B w2 DH‘— o = | T2

12.18
c) 1.6 = - log 0,030
3 10.35 @Qj - 0,030 PQ_E e/

e) 1.52

18. The effect of a catalyst on an equilibrium is to
a) increase the rate of the forward reaction only
b) increase the equilibrium constant so that products are favored
) slow the reverse reaction only
increase the rate at which equilibrium is achieved without changing the composition of
the equilibrium mixture
e) shift the equilibrium to the right

19. Which one of the following is the weakest acid?
a) HF (Kz = 6.8 x 10-4)
b) HC1O (K = 3.0 x 10-8)
c) HNOp (K5 = 4.5 x 10-4)
HCN (K = 4.9 x 10-10)
e) Acetic acid (Kg = 1.8 x 10-5)

3

20. The [B'] and pH of a 0.021 M H¥?3 solution at 25°C are M and ;
respectively ro\.\ G Cudh Z -+ - S
a) 4.8 x 10713, 12.32 S A1) [HN,Q
b) 4.8 x 10713, -12.32 PH - ia; @ OU

(;? 0.021, +1.68
0.021, -1.68

e) 4.8 x 10-6, +5.32

21. What is the % ionization of hypochlorous acid (HC10) in a 0.015 M aqueous solution of HClO

at 25°C? (K5 = 3.0 x 10-8) -~ ~ = P
|':> e i ( f /‘\
a) 4.5 x 10-8 : [ &’Q < /f

b) 14 f‘ 1 0. 015 O D
c) 2.1 x 10-5 ’ X "7‘“)(
@) 0.14 | . — ¥ + )
¥) 1.4 x 10-3 . s
\(\\, £ o.015-2 ¥ X Bk
x> oo = ol
o —————— A



22.

23.

24.

25.

26.
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CeHeg (9) + 3Hp(g) = CgHip(g)
When 1.00 mol CgHg¢ and 3.00 mol Hp were placed in a 200.0 L container and allowed to reach

equilibrium over a catalyst at an elevated temperature, the resulting mixture contained
0.137 mol CgHip. The equilibrium amount (mol) of Ho is . The initial amount of

CgHip was zero. H t 3” = ( ﬁ’l
a) 0.137 T C/G,MC&) '3'0,)542'_[ 60 N, 3.00- 3(0 /37) = 4. S?MI

b) 0.411 '

0.0457 C X ;:ELKW*\\\’;tgi;‘MWMJ%
e .
e) 332 E. l,oo-x,/" 3.00-3x X —

E l.oo—0.137 { 3-300431) / = 0. l?'?/ﬂ‘e/

Consider the following reaction at equilibrium: ;
) hee t= 8 PV Wi‘-»d
2C0p (g) = 2CO(g) + O5(g) AH® = -S14 kJ

ths@g =73 Molc!j
The yield of CO(g) in reactidn can be maximized by carrying out the reaction
a) at high temperature and high pressure
b) at high temperature and low pressure
at low temperature and low pressure
d) at low temperature and high pressure
e) 1n the presence of solid carbon

Of the following substances, an aqueous solution of will form basic solutions.
Acdic Aeide bao- Sucie
NH4C& Cu(NO3) 2 K2CO3 NaF
a) NH4CL, Cu(NO3)p CD -y Ko 2 HCO} -+ ok
b) KpCO3, NH4Cl 2 -

_ t
o eniy F™ o o> HF + 0Ol
e) NH4Cl only

f;fhﬁm bﬁ((
The [ OH"] and pH of a 0.0012 M Ba(OHé:lgg}ution at 25°C are M and ’

respectively.
a) 0.00060, -2.62 )= 2 x . P01L = .O,DDQC/
b) 0.0012, +2.92 @H) Q 0.6

@o.oozz;, +11.38 v’POH— = ~ L. C. 06ty ~ D /2

0.0024, +2.62

e) 0.0012, -2.92 ﬂ = )L 34

At a certain temperature, a flask at equilibrium contains 0.0114 M HC1l, 0.0931 M Clp, and
0.0154 M Hp. What is the value of K. for the equilibrium: 2HCl(g) = Clp(g) + Hy(g)?

Ehics” aHG > Lyl + B
1.63 x 10-5 O;D“L’ O/ 0?3 o OIK"/

d) 6.25 x 104 t:,
e) 0.126 ‘
(b.onD 2Py /1.0
N, = D




27.

28.

29.
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The equilibrium constant for reaction (1) below is 4.22 x 10~3. The value of the
equilibrium constant for reaction (2) is
3A + 2B 5 2D + E (1)
2D + E 5 3A + 2B (2)
R B

a) 5.78 x 1072 /20 Xlo
b) 4.22 x 1073

c)_1.78 x 1075

@ 237

e) The value of Ky cannot be determined from the data given.

Calculate the pH of 0.0385 M hypochlorous acid. (Kz = 3.0 x 10-8) ;Kfl
a) 1.41 (uf ¢ Ofa,, —= t 4 CoO~ -3 _
b) 8.94 ’_,_..%‘HC/L G = # 0 3.0x/o = -
4.47 4L 0.02¢<8 0 0,038 X
) 7.52 c ~X + i + X _c
-1.41 — t
B E o03%~-x x X x=[kD=3. ’gk/"
PH Lo %499
A 0.12 M solution of a particular weak acid has pH = 2.49. W t:is the Ka of this acid?
a) 3.2 x 10°3 Hx =2 H™T + X Koo X
b) 4.8 x 10-2 0 o, T R EN ~ X
c) 1.8 x 10-5 L 0.12 7,_)(
d) 4.8 x 10-12 ( "’X r X X (O DO 16/) - é-?}éa\g
G eex 107 Eogasx X ;0 = o2y
X= (0 =000327 * O.1n = 0002 RY)
30. Jhich of the following acids is not a strong acid?
$H2C03
b) HpSO4
c) HNOj
d) HClO4
e) HC1

31.

Nitrosyl bromide decomposes according to the following equation:
+

2NOBr(g) 5 2NO(g) + Brjy(g)

A sample of NOBr (0.64 mol) was placed in a 1.00 L flask containing no NO or Bro. At

equilibrium the flask contained 0.46 mol of NOBr. How many moles of NO and Br2,
respectively, are in the flask at equilibrium?

2) o.46, 023 WORr = N0 + Br
0.18, 0.090 - GH] B o) o
d) 0.18, 0.360 ~, : 5 x -[—X
e) 0.46, 0.46 r % T ok y
£ 0.64-3x A ¥
0.0y —dx=0% K=0. 04




32.

33.
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Consider the following equilibrium:
2802(g) + Op(g) = 2803 (g)

From which of the following starting conditions would it be impossible for this equilibrium
to be achieved?

a) 1.0 mol SO3(g) in a 1.0-L container.

b) 0.25 mol SCy(g), 0.50 mol 02(g), and 0.10 mol SO3(g) in a 1.0- L container

c) 0.25 mol SOy (g) and 0.25 mol O2(g) in a 1.0-L container
d) 0.50 mol Op(g) and 0.50 mol SO3(g) in a 1.0-L container
(e))Equilibrium can be achieved from any of these starting conditions.

What is the concentration (in M) of hydroxide ions in a solution at 25°C with PH = 4.282?

a) 4.282
- 9 7l

Do poli= (v PH = 17

d4) 5.22 x 10-5 . ~ 2.7l —

e) 1.66 x 104 @ﬁ‘) = /O -




