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SUPeR Chemistry
CH 223 Practice Exam

Do not begin until instructed to do so.




1. In which of the following does the reaction go farthest to completion?

B) K.=107
C) K. =1000
D) K= 100
E) Kc=1

2. For the reaction 2H,S(g) S 2H(g) + Sa2(g), K = 4500 at a particular temperature.
What will happen when 0.010 mole of H,S, 1.0 mol of H, and 1.5 mol of S, are added
to a 1.0 L container at that temperature?

A) Nothing, the system is at equilibrium.

ore H,S will be formed.

C) More H; will be formed than S,.
D) More S; will be formed that H,.

Q. - [H,]% [3, ] ) l(/"j)l(/'s—) - /fx/V/
_ [HLST' . (O,O/O)Zr

Q. > Kk, ran 54%%5 Lorard.  #eactants
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-3. For the reaction system Na(g) + 3Ha(g) & 2NH3(g), AH = —92 kJ. To shift the
equilibrium and increase the yield of ammonia, we should '

1. increase the temperature
2. decrease the temperature
3. increase the pressure by decreasing the volume.
4. decrease the pressure by increasing the volume.

A) 1 only
B) 2 only
C) 1 and 3 only

@2 and 3 only

E) 1 and 4 only




4. A 1.00 L vessel initially contains 0.777 mol of SO; at 1100K. What is the value of Kc'
at this temperature if 0.520 mol of SO; remains at equilibrium?

250s(g) = 280x(g) + Os()

.0315 B) 0.0637 | C) 0.129 D) 31.7 E) 7.75
2 N
[503‘]7- (0. 520)

[50,] - 0. .777- 0.0 = 0./29
L .
[0, = /= (0.257)= 0-/29

5. Consider the following equilibrium reaction:
2NOCI(g) .~ 2NO(g) + Cly(g)

with K = 1.6 x 10™. 1.00 mole of pure NOCI and 1.00 mol of pure Cl, are placed in a
1.00 L container. What is the equilibrium concentration of NO(g)?

A) 1.0M B) 1.6x10°M C) 0.50M D) 62x10*M @4x 10°M
s AL 4~ /. e x707% M
¢ /.0 O /-0 ({-0=2k)
4 - XX + X > X asseema X << |
7Z /.0-R2K X 7.0+ X YA X/o'$: 4/(,- 3
= RX/0

Laol = 2x= & xr0™3
.~ 6. A mixture of 0.60 mol Cl,w and 0.40 mol F,¢ was allowed to come to equilibrium in

a 1000-mL flask. If 2x represents the molar concentration of ClFg at equilibrium,
which expression represents the equilibrium constant?

Che +Fyg = 2CIFw

2
A)0.60 ~x) - (040 —x)

N xp
_@«fﬁo ~%) - (0.40 — )

 x
©)060-%) - 040-7)

2x2
D) 0.60—x) - 040 -%)




7. Use the reactions

(1) Ha(g) + O2(2) & Ha02(g) K, =2.3 x 10°at 600 K

(2) 2Ha(g) + O2(g) 5 2H,0(g) K, =1.8x 10" at 600 K /e U@me Zw,@ é?/
to find K, for _
(3) H2O(g) + 172 Ox(g) & Hy02(g) at 600 K
A) 44x10% k (
B) 9.8x 10
C) 1.2x 10" ( —_ )72
2. 3x/0 37 )
(DOysax10® DOX2Z:
- =7
E) 2.6x 107 = sep xs0°

8. IfK =0.145 for A, + 2B 5 2AB, then for AB S B + 1/2 Az, K would equal
A) 0.145 V2 L
B) -0.145 K= 1o /qr) = <

C) 0.381

(D) r.63

E) 6.90

9. Exactly 1.0 mol of N;Oy4 is placed in an empty 1.0 L container and is allowed to reach
equilibrium descrlbed by the equation

N204(g) & 2NO2(g)

If at equilibrium the N,04 is 20% dissociated, what is the value of the equilibrium

constant for the reaction under these conditions? _ >
A) 0.05 K= [no, ] - ) ’(O__il_ - 0.2
0.2 [N, 0,7 | ) 0.7
C) 0.5 : :
D) 20 ‘ ) /\/2_02 /\/02_ A
E) 400 ¢ /0O o
-0.2 # 2/ 0. ?-)
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10. The best description of an aqueous solution of a strong acid is:
A) 5% ionization, pH > 7

B) 5% ionization, pH <7
C) 100% ionization, pH > 7
100% ionization, pH < 7

11. The pH of 3.6 x 10° M HNO;is

A) 5.2 . -
C) 4.7 P/-/: _ &)\j Z:/_/f-]
= -&Jj (3.éx/0'5—)
- 4
12. Which solution is the most basic?
OH=5.2 DH =T 7 -
B) [OH]=2.5x10°M Pof/f,s—.(a/ /D,L/= I x4
C) pH=8.6

13. A 0.10 M solution of an acid HA has [H;0" ] =10, What is K, for the acid?

A) 107 £ = X* _ (o) " - e 7
B) 107 | & 0./-% ' 0./

@ 10

55 X<</‘

14. Which statement is FALSE?
A) a Lewis base donates electrons

: B). HOC103 isa strohger oxyacid than HOClO_z
@)H’ is the conjugate base of H;O"



15. If methyl amine CH;NH, has K, =4.4 x 10 then K, for CH;NH;" is:

@ 23x 10"

B) 3.8x107?

C) 44x10"
A £ = A
Ve Jooxo”'¥
& 4 #xr0™7

16. Which statement is FALSE?
A) 0.5M H,803 (Ka1 = 10?2 ; Kao=107) has [H,S0s] > [HSO5]> [SO5*]
AgJr in the reaction Ag+ +2NH; — Ag(NH3)2+ is a Bronsted-Lowry acid
C) pure water at 25°C has [H;0']1=1.0x 10" M

f

Z2.3x/0

Ionization constants for Questions 17-20

HNO,: K,=7.1x10%, NH;: K,=1.8x107

17. The pH of 0.440 M HNO; is
| . _
AHA)0, = /" + A0,

3.51

A)
1.75
©)

438
D) 249

[H*] Z/Voz:z_

e =T

7. /x/a"/: ,._3(-:—-
0. ¥¥0 K
LDt

18. The degree of ionization in 0.010 M NH; is

X =
X = C/'/fj: 0,0/7&

fiSSeeme  x &< |

3'/2X/0~¢

o7e= 7S

A) 1.8% | 7>/7‘ = -Zoj 0
B) 0.9% A = WA, oH” d = Lgwro™T
Dy ) 4o /T X = 0.0/0 -X
A SSeceme X << / /
Xtz / 7x/0'7‘¢
X = # 24 x707
| | - )

0.0L0



Aissoccarts n water N0, 4 H,0 2 WMoy + OH”
Nt ’.;azc/ét/v‘?’ ,2

19. The pH of 0.25 M NaNO; is | 0.~ A0, OH
A) 81 ¢ O 25 0 @)
@ ' 4 -x r XK X
8.3 # 0.25 X X X
~ 1 X® .
/.41 k07" = adscme X << |

0.25-X
X = LPPxs078 = Lo 7]

) POH=5.75 »H =727
20. AtpH = 6.15 the quotient [NO, ]/ [HNOZ{in a solution containing’HNO, is:

< 4 N , /uoz‘
A) 103 | 7 et . L 1C 1 -
. [HNo, T
D) 132 (] - &j'/(—é,/.s‘) . 709 4077
Ko . La0,"] 7./ 500”7 ) /‘00){/0.3'
[+#*] (Av0] - Zovxo-7

21. Calculate the pH of a 0.05 M solution of the diprotic acid, HyA, which has
Ka=79x10"and K= 1.6 x 10"

— - -5
A) 13 O Ha =H Yo A Ky, =7 Txs0
‘1’ 2.7 -l
- - _ g /O
C) 3.1 @ /44 = //'L* 4 ’(;L = ek
D) 54

T Becaese. Lpy D> Ay,  aTusce wtl #°
lmes Lo ko O
Ha A HY _H#A

0 o

E) 6.5

L‘ 0.080O
4 -x rX *¥

£ 0.oso-x X X S

ro- [#*ICHAT X

“” [AA] 0050 X
'&‘“M.&—Km Smatl, assceme X<§/

| s~ XE .
7.9x/0 = P05+

X = (97 yro® - E/v’*—'?’, pH =27






