Chemistry 1220, Section 1
First Hour Exam
February 5, 2001

Dr. Lisa M. Berreau

Instructions:
Do not begin until 8:30 AM. The exam must he turned in by 9:20 AM.

= The exam has 25 questions. Each question is worth 4 points for a total of 100 points. A

A catalyst increases reaction rate

4) by decreasing the heat of reaction

b) by increasing the activation energy of the forward reaction

<) by changing the average kinstic energy distribution of molecules
@))by lowering the activation energy of the reaction

10. The magnitude of K, at 25 °C indicales that:

4) water autoionizes very slowly
b) water autoionizes very quickly

(©) water autoionizes only to a very small extent
d) the autoionization of waler is exothermic

meriotio table fs located on the lat page. 2. Nitrosyl bromide decomposes according to the following equation:
= Use only a #2 pencil to mark the answer on the ScanTron sheet. Yow will tum in only the 2 NOBr(g) 2NO(g) + Brolg)
ScanTron sheet and you can keep the rest of the exam. Your exam results will be emailed to :
you, You can check your answers with the answer key that will be posted on-line immediately A sample of NOBr (0.64 mol) was placed in a 1.00 L flask containing no NO o Bry At
after the exam on my website under Exam Scores and Statistics. . equilibrium the flask contained 0.46 mol of NOBr. How many moles of NO and Br,,
= On the ScanTron sheet print your name and identification number in the arcas indicated. respectively, are in the flask at equilibrium? =~ + Br ¢
Indicate a four character code (any combination of letters and numbers) under “version#” for the 2NeBrwy = 2 "’Olj) 29
purpose of reporting final grades. 2)0.18,0.18 Tl OB M o o
b) 0.46,0.23 T ik o+ 2K * X
Equations: For the reaction: @A +bB === cC + dD (30.18,0.090 [N s 0.09
d) 0.18, 0.360 Final(i): 0.46 ™ O -
1% order reactions: I -5 N - C R -~ (< R N1 Lo
Rate= == X7 =75 ar " "o at 4 at 3 Far a first order reaction, a plot of ___ versus is linear.
In [A], = -kt + In [A],
— o) In[Al, 1t
1,0 =0.693 oo ®hn Al - = 6.4b
12 =0.693 Ke s 0.4 - 2x
k [AY(B] ©) 1At
2* order reactions: QAL L x= 0.09
=kl 4. Whatis the conjugate acid of NH,?
@, L ot
;
_ b) NI’
te= L B
NH,
HAL, d)NH,0H
Arhenius: 5. Jf the reaction 2A + 3B ~> products is first order in A and second order in B, then the rate
Taw will be:
Ink=-(E/RT) +In A
Rate = k[A][B
In (k,/k;) = E/R (1/T,-1/T,) a) Rate = K[A}[B]
R =8.314 imol K & Rate - KATBT"
K, = K(RT/*
(R =0.0821 Latm/mol-K)
K, = 1.0 x10™; pH = -log{H"]
2
1
6. Which of the following does not play a part in determining the rate of a reaction? 1. ITi ac\liga‘llqn egzrlsé of : first-order lcaCf!igm; ;hall 18’;5 2 mt; ;;f}ant of ol
41 x 107s™ at and rate constant of 9.79 x s al is ‘mol.
a) temperature R
b) the concentrations of reactants 929 " 4oty g0 Ea /1 o
¢) the prosence of a catalyst : — o \See " 3a
@ sqibriom sonsont G ) .74 RID 83 >
22 Ea= 224 kJ[mol
7. Whatis the pH of an aqueous solution at 25 °C in which [OH ] is 0.0025 M? 2. T reaction CHy NaC - CH-CoN i  firsorder reacion, 1230 °C, k= 629 10%
. - 2. = ;s ) 3°C, k=6
=LoxIo = at ) on 7. If [CHy-N=C], is 0.00100 M, the [CH;-N=C] in mol/L after 1,000 x 10° s is:
a) +2.60 N w lo
b)-2.60 2z ) -1y _ 3% 10° - ’7) 1.0 HDK)
Guto py=-toy st xe® Lrds Lo 00T gt Qppr ), = - (o2 )0 +
) -11.40 - s .
p="1.4 0.0028 e In (o0-00!
8 Atacertain temperature, a flask at equilibrium contains 0.0114 M HCI, 0.0931 M Cl,,
and 0.0154 M H,. What is the value of X, for the equilibrium: 13.  The equilibrium constant for reaction (1) is K. What is the equilibrium constant for
equation (2)? C‘;G 7
— H 3
2 HCl(g) Cla{g) + H{g) (1) SOx(g) + 1/205(g) —= SOsl0) —> Kc: 20000 :)72-
Nt Lodd  (o-0%)(001S4) (2) 2502(g) + Oglg) === 2504(q) 2952
Lo - — —— x5
o T T [rad? (c-on4) 2
Ke= 11O [0} S KI~ _._3_':50 ]
9. Use the information below to determine the arder of the reaction in reactant A. b) 2K T T3
0 12K [&}j (8 Og]
A+BoD 273 * 283 & 1K
Experiment Initial o. I
Number AJM) BIM) Rate (M/s) O.219 =A\AS547, 14, For the gas-phase reaction CO{g) + 8Ha(g) === CHa(g) + H20(q)
1 0273 0763 — 283 . )
2 0273 1.526 283 K. is given by K, =
3 03819 0763 = 2547 *
a1 (033 V=01 2) [COP[H,VICH](H,0]
b)4 b) [COIIH,V[CH,][H,0]
©>2 2 @ [CH,J[H,0¥[CO][H,)
53 X= 4) ICH,IH.0COP[H,]




A Bronsted-Lowry base is defined as a substance that

2) increases [H*] when placed in H,0
b) increases [OH'] when placed in H,O
(O acts as a proton acceptor in any system
d) acts as a proton donor in any system

the

2C0z(g) === 2CO(g) + Oz(g)

will

20. Consider the following reaction at equilibrium:

AH® =-514 kI

a) decrease the concentration of CO,(g) at equilibrium
shift the reaction to the left

16. A second-order reaction has a half-life of 18 s when the initial concentration of reactant is it the renction (o the right
0.71 M. The rate constant for this reaction is Mist, ©) shift the reaction to the rig]
d) increase the conceniration of CO(g) at equilibrium
@78x10% _ A = [Bs - . } -
5)3.8x 107 ‘{l \/2 = 14[9;! 21.  The stoichiometric equation for a reaction is:
©)2.0x 102 ~Z.
B13 B k=780 2A+2BC
o 1A, hanism for this reaction is:
17, The reaction A~ B s first order in [A]. Using the data below, thé rae constant (k) for The mechanism for this reaction is:
this reaction is (1) A+B>D (slow)
i in (A (2) D+B—E (fast)
Times)  [alvy O Ay -230-0.4%C (3) A+E—>C (fast)
‘5)-8 é-gg ©.410 AX 2o < Of the following rate laws, is the correct rate law for this mechanistm,
100 0.40 2) Rate = k [AF[B]
150 0.20 - 5lopc: =004 b) Rate = ky{A][E]
20.0 0.10 —~2.30 @ Rate = k[A][B]
2)0.030 d) Rate = k,[D][B]
0.14
¢) 3.0 22, Based on the table of data shown below, the average rate of the reaction between 0 s and
d)3.1x10° 10sis Mrs.
18. In which of the following reactions would decreasing the volume of the reaction vessel at A—>B
constant temperature not change the concentrations of reactants and products? Time (s) [A] (mol/L) ®.100-0-200
00 0.200
a) Na(g) + 3H(g) == 2NHsl(g) 50 0.140 el
b)NzOylg) == 2NOo(g) 10 ol -
) Nafg) + 202(9) — 2NOx(g) 200 0050 = [0 xid
@Na(g) + 02(0) —  2NO(g)
) . 4K the same? < 2)5.0x 107
19 For which one of the following reactions are K, and K, the same? ) 8.0 % 10°
2
@) Brz () + Cla (9)== 2BrCl (g) );‘; e
b) 2805 (9) == 2S05(g) + O2(g) i
¢) N204(g) == 2NOx(g)
d) C(s) + CO2(g) === 2CO(g)
6
5
23. For the following reaction at 25 °C, K, = 3.0 x 10%. What is K;?
2H;S(9) + 302(g) == 2H0(g) + 2802 (9) ko= 12 %107
@12x10° AN
a b)8.2x 10° K =K (RT )
)33x 10° J
B30 10° (30)(!05 [(0 082] mz)(-?'i%“)
24, The expression for K, for the reaction below is .
NiCOs(s) + 2H* (aq) ==== Ni?*(aq) + COp(g) +HzO()
a) [NPY[NICO, ]
c b) [NiCO,V/[Ni**]
Ni"J[CO,JH T
@) INPIHTP
25, Consider the following reaction:
PCls(g) == PCia(g) + Clz(9)
Initially, 0.96 mol of PCly(g) was placed in a 1.0 L flask at 25 °C. At equilibrium, 0.42
mol of PCl,(g) was present. The valuc of K, for this reaction at 25 °C is
Plis
00.54 b SI?) = an ) + <]L )
)0.29 Tnital: O- Abmo o
@069 .
C 1 0.12 Dt o~y + X + x
Ee 9. 042 Mol Ju
L= O.54M
3
©C e
- -= O
<" O, 42




