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1. The tate law for reaction 2 A + 13— 2 C is experimentally determined to be first-order

k.2

i [A] and first-omler in B, Which of the following is consistent with the observed rate
law's

{a) 2A+B—2C slaw

@ A+B —™ D slow

A=D ;} 20 fast equilibrium
—

(c) A+B D [asl equilibrinm
A+D — ZC slow

(d) 2 A : D fast equilibrium
B+D — E slow
E—= 2C fagt

() 2A D slow
B+D —™ E faal
E — 2C fast

Limestone decomposes at high temmperature to form lime and carbon dioxide according to

the squilibrivm:
ﬁ.
"aC05(s) | CaOf(s) + COxlg)

AN =+179 kTimeol and AS® =161 FEK-mol for thig reaction. What 15 AG® and the
equilibrium CO; pressure above a mixture of 0.3 mol CaCOy(s) and 0.1 mol Calds) at
L1500 K7
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1, From the data below, what is the correct expression for the equilibrum constant Ky for the
reaction:

[INUNH6] (ag) + 4 th'l’ [aq) [H (UML) {ag) + & NHa(ag) P _ J'M'E'ﬂf-'n}f]

“" (aq) + 6 NHa(aq) . |-'"'-1I%I"-|113:|.5J1+{Elq:l equilibrium constant K, et FNH, e
o i T s s cnlln e 1 o L f'ﬂil}:]
Ni* {aq) 4 CNag) , [NICHN)«I"(aq) equilibrium constant Ka &, -
|":-"-I'-r JJJ{EH,] |

() -185 2.2x107 2

MNi{OH )zl } "~,1 Tag) +2 ¢ HY (ag) equilibrium constant Es

@K K)EDEs) () K (K)(Ka) [ = mavan
(@ Ko = Ka- K () Ka ™ (Kz - Kx)/K:

M S Nl FHT
i B o™ d i
e i - Wy TLyt ]

4, What is the pH of a (.273 M NHyCliag) solutien? K, for NHalag) 1= 1 Bxlo”, TS

£ .I'Eﬂ'_ B {‘a‘:??_:i'llj

R SUSEN T5) [X: (&) 7.00 (d) 9.08 ©265 e g -
,{H-r.._ll' W= A.Eﬂf;mn-rhi},’
A, The vapor pressure of pure water at 25°C iz 23,8 torr. What is the vapor ‘:-1 eSSUTE (10 LOIT)
of water above a solution of 18 g of gleeose (nonelectrolyte, MW 180 gfmol} In 95 g of o
water (MW 18 g/mol)? mole glucese = B3 _g | mie Hi0=%% o gizz Wy, = 52w
[ Fgnofe it O, lntad 5. TFon?

() 243 |i'r~3 23 .4 (o) 0.45] {d) 0.443 () 23.8 Yo = 0.95

wﬁ Bore =224
g. Acctic acid, HOoI150,, has a pK, of 4.74, If one has 1.00 L. of 2 0.100 M soluhon of acelic™ [ for

acid, how many moles of solid NaOH would be added to give a pH of 4.907
_ pH « pla 4 ."ﬁ?. F)
ﬂ.[']ﬁE' (o) 0,100 (o)} 0.144 (d} 0.050 (e 0,041

{rmnr. = o GPH i)

7. Consider the Haber process for ammonia: ﬂ‘- = [
{: } = L4
— —
1/2 Nafg) + 3/2 Halg) | NHaig) AH® =-46.1 klfmol, AS® = -99 (K-l .Lf —y ﬂgﬂ

The reaction is catalvzed by iron metal. Which of the following could a chemical engineer
recommend to management to inerease the equilibrium ameunt of ammonia?

r~ e
. | wﬂs“‘
(i) increase the size of the reaction vessel (decraic in £7) .‘ﬂH"
(11} increase the temperature of the process. — i
(1il) increase the amonnt of iron catalyst. | ‘"-55 at wT “‘“%f -
G Coomntiyst, dolbh't affeat Kep ) (Koq T, bigher [NH; Jeg) |
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(iv) increase the n*tregen and hydrogen pressure {’ favors E"r"'ff I 5 ’-ﬂrl-',] N

()i |ibdiv (c) i (d) i (&) ii and iv
8 For a reaction of A == B + C it takes 100 secoends for (he concentration of A to decrease
ol = & LA] X from 0.100 M to 0.050 M and then another 200 seconds to IiLL-IGHSI:: to 0,025 M. What |
the value of the rate constant? _ - =gt L 4= —" -Ei—
' o L‘II-.& A,
(2) 6.93x107 g7 Ea__}_[n.mn Mgt (¢l 3.46x107 (%= orm s .
(d) 10.0 M5 (e) 144 5 (& - f_(ﬁz_) h =10
*';l = T_JTL Tr -_HLFE
0, The activation energy of a reaction whose rate constant increefes by a factor of 10.0 when T.=333K
the temperature increases from 303 K to 333 K is _ Bive for @i
— i
(a) 30 klfmel (b 33 kifmol (c) 46 klmol [[df64 klimel (e) 89 kl/mal |Ea 7 6385 Fmat /
10.  The rate constant for a second-order reaction is 0.47 M -s", If the initial concentration of
the reactant iz 0.25 M, how many aeconds will it take for the concentration to decrease to
0.13 M7 oLy !
LAl A7,
78 (b1 1.4 S EN] (dy 1.7 e) (.13 v L _Earran |
) (c) (e) & _E*J,LIBIB—-) Faepec
11. The solubility of cxyveen gag in water at 25°C and 1.0 atm of oxvgen is 0081 g/L. What is
the solubility of oxygen pas at 3.0 atm and 25°CY e AP
(2) 0.041 gL (6} 0.014 g/ (3031 gL [[@fo12 gL (e)30el (= @ﬂw Pl ) ¢ 3ghm
C =e23g /L

12.  PhCl; dissolves as PbCl (2) — Pb™{aq) + 2 C1" (aq) with a solubility of 0.016 M at 298
K. What is the molar solubility of PbCly ih 0,10 M NaCl{aq) selution?

. G =
(2) 0.12 M (5) 4.1x10°° M L] 65107 M EKTEST g i_.;ﬁ_' = flrﬁr’ﬂ ’”’1]
(d) 5.1x107 M (e) 1.6x107" M
FBCTy gy =2 ,ﬁ:*’;”} + 2C1 -H}
13.  In the balanced chemical equation, L s is oot !

a Pb¥ (ag) +b H(aq) + ¢ MnOs (aq) — d Pu™{ag) + e Mu™*(aq) + £ HaO(1)
which takes place in acidic aqueous solution, the ratio of ceefficients b/a to 3 significant
figures is £ g

() 2.50 (k) 1.60 () 2.00 (3 8.00 [@3.10
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14. Based upon the standard reduction potentials below, which of the following statements are
correct?



