
CHM152 Quiz I 25 Pts Spring 2019 Name: __ K_+~-+--------
Show all work to receive credit. 

rate = k rate = k[A] rate = k[A]2 [Alt = -kt + [Alo 
1/[A]o 
t112 = [A]o/2k ti12 = 0.693/k ti12 = 1/k[A]o 

ln[A]1 =-kt+ ln[A]o 
In[ [ Alo ] = -kt 

[Al,] 1/[A]t= kt+ 

1. (4 Pts) Nitric oxide gas (NO) reacts with chlorine gas according to the chemical equation given 
below. 

NO+ ½Ch ➔ NOCl 
The following initial rates of reaction have been measured for the given reagent concentrations. 

Expt. # Rate (M/hr) NO (M) ChJMl r. ~ k r, 7 ~ 
1 1.19 0.50 0.50 rah-::.: ~ LN0 t_ GeJ.. J 
2 4.79 1.00 0.50 
3 9.59 1.00 1.00 

Determine the following is the rate law (rate equation) for this reaction? 

fo1r )JO : 6,,-p_ i.. J./. 7? - ( /,oo) x 
l:xpi ~ ... ~o (;;;.mJorJe0 

t..; :::_ l )( X. - ;;._ -

"'-{JJ.?t)):,. ~""' I { I 5.,.o,~) 
~ ~ A,,_ [_NoJ j_l a,J 

ro.:b.::. ~ 
What is the value ( a~d ~ the rate ~o~? 

~-hr}1~M· ~(E~ 
2. ( 4 Pts) At 25°C the rate constant for thejiJ:st-order decomposition of a pesticide solution is 6.40 x 

10-3 min-1
• If the starting concentration of pesticide is 0.0314 M, what concentration will remain 

after 62.? min at 25°c? 0 _ 'AJ ~ 
~Yi [ lilt ~ _ft<.~ -+ /JI'- LI 

fo. [AJ+ ::. -·f, '-ID JJ o- 3 {_bl, ,0) 

3. (3 Pts) The reaction A+ 2B ➔ products has the rate law, rate= k[A][B]3. If the concentration ofB 
is,QWJbl~ while that of A is unchanged, by whatfactor.:willthe..r.at.esPi.J:~action increase? 

[t] [ ;;_,]3 = (B' F, Id / r, L "'C, s -j 
"~-""."'" .. ,,..,. >" 

4. (4 Pts) For the reaction Br03- + 5Br-+ 6H+ ➔ 3Br2 + 3H2O at a particular time, 
-~[Bro3-]/ ~t = 1.5 x 10-2 M/s. What is -~[Br-]/ ~t at the same instant? 

" 
,µI - -L) [8r01)_, _ -t;j t)2t:J 

v- - " t ·•-· ' -- ~. At-· '5~·- ., 
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$0: £X/,r;J.10 -

More questions on back. 



6. (3 Pts) The firg;order decomposition, A ➔ products, has a rate constant of 0.150 s-1
• Starting with 

[A]o = 0.350 M, how much time is required for [A]t = 0.125 M? 

7. (4 Pts) It takes 42.0 min for the concentration of a reactant in a first-Qtder reaction to drop from 0.45 
M to 0.32 M at 25°C. How long will it take for the reaction to be 80% complete? 
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Show all work to recei~ 

rate = k rate = k[A] rate = k[A]2 [Ah = -kt + [Alo 
1/[A]o 
t112 = [A]o/2k ti;2 = 0.693/k t112 = 1/k[A]o 

ln[A]t= -kt+ ln[A]o 

ln[[A]o] = -kt 
[A],] 

1/[Ah= kt+ 

1. ( 4 Pts) It takes 42.0 min for the concentration of a reactant in a first-order reaction to drop from 0.45 
M to 0.3':J:: .;i.t 25°C. How long will it take for the reaction to be 70% complete? 

t<J' F11v'!_" .. IL( "\ lJ. ro,4~..., +~ tv, +It 3 o o/o L.S. FT 
~3 J.-7 -~ I./;)../ +-~, .. : ?../ 
µ-~ O. ,- ,,.., ~E_ :-0,0t.J~/L(f::) 

.,/At -: 0, 00€> / 2. ftr,,,n /°:. TY~ 
2. (3 Pts) Concerning the rate law, Rate= k[A]2[B], what are appropriate units for the rate constant k? 

/}., f'a,Cr "'- 7tfr·"- - ~ .. ) • II A - 4 r ~ "/:A7..._ le:) F M' C•:;;; - '- /"' 

3. (4 Pts) Fo~ the reaction BrO3- ¥5B}-+ ~H+ ➔ 3Br2 + 3H2O at a ~articular time, 
-Ll[BrO3 ]/ Llt = 2.5 x 10-2 M/s~at 1s -Ll[Br-]/ Llt at the same mstant? 

~, 5' x;o -'l X 5 - OJ I ;2_5. ~~ 

4. (3 Pts) The first-w;der decomposition, A ➔ products, has a rate constant of 0.150 s-1. Starting with 
[A]o = 0.350 M, how much time is required for [A]t = 0.125 M? 

More questions on back. 



5. ( 4 Pis) ~de gas (NO) reacts with chlorine gas according to the chemical equal~ 
below. 

NO+ ½Clz ➔ NOCl 
The following initial rates of reaction have been measured for the given reagent concentrations. 

Expt. # Rate (M/hr) NO (M) ClzJM} 
1 1.19 0.50 0.50 
2 4. 79 1.00 0.50 
3 9.59 1.00 1.00 

Determine the following is the rate law (rate equation) for this reaction? 

What is the value (and units) of the rate constant? 
0 5 

L - I -1-
1. l._ nr ~ M -

6. ( 4 Pts) At 25°C the rate constant for the first-order decomposition of a pesticide solution is 6.40 x 
10-3 min-1. If the starting concentration of pesticide is 0.0314 M, what concentration will remain 
after 52.0 min at 25°C? _ J 

_fa-r-. [A]t = -&.1../DX/tJ {S-'V~ + ~ (0,031,j) 

[A Jt- ~ o. o ;2..'l-S"° ;vt 

7. (3 Pts) The reaction A+ 2B ➔ products has the rate law, rate= k[A][B]3. If the concentration of B 
is doubled while that of A is unchanged, by what factor will the rate of reaction increase? 

r~ ==- ~ [A J [B)J 
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