C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 11)

~ Suggested Solution ~

(I)
Multiple Choices

1.
C
“zeroth order w.r.t. [P]”  =  “change of [P] has no effect on the reaction rate”
2.
D
rate = k[P],
let the rate of option A be x, then:







A.
rate = k(0.1) = x,







B.
rate = k(0.1) = x; since temp. drops 100C, ( rate = x/2







C.
rate = k(0.3) = 3x; since temp. drops 200C, ( rate = 3x/4







D.
rate = k(0.3) = 3x; since temp. drops 100C, ( rate = 3x/2

3.
B


4.
B
The unit for reaction rate is mol dm-3 s-1,




(
mol dm-3 s-1 = k(mol dm-3)(mol dm-3)





    unit of k = mol-1 dm3 s-1
5.
C
Pressure doubled under constant temp. ( the volume was halved. (PV/T = const.)




i.e.
[X] and [Y] doubled,
( new rate = k(2[X])2 = 4k[X]2 = 4 times the original rate

6.
C
CH3COCH3 + I2 ( CH3COCH2I + HI




rate = k [CH3COCH3]x [I2]y



When [CH3COCH3] is very large, it becomes almost unchanged in the reaction.




The reaction becomes “pseudo zeroth order” w.r.t. [CH3COCH3].



Any change in the reaction rate will not be due to [CH3COCH3], but must be due to 

[I2] if the temperature is kept constant.

7.
B
The slope of curve Y is smaller than that of X ( due to dilution / lowered temp.




The vol. of product increased ( more reactant was introduced into the system




(
A less concentrated solution of reactants (H2O2) was added.

8.
D
Comparing expts. 2 and 3, the rate becomes 4 times faster when [Y] is doubled.




Hence order of reaction w.r.t. [Y] is 2.
Comparing expts. 1 and 2, the rate increased 

4 times which can be attributed to [Y]
being doubled.




The doubling of [X] has no effect on the rate so that the reaction is zeroth order w.r.t. 

to [X].  (
rate = k[Y]2
9.
D
rate = k[Br2][HCOOH]

( 
doubling [HCOOH] will double the reaction rate.




(overall order = 2)


halving both [Br2] and [HCOOH], rate ( 4 times

(II)
Structural Questions
1.
(a)
rate = k[A][B]2
where k is the rate constant.


(b)
(1)
Since the reaction is second order w.r.t. [B], therefore:





rate = k’[B]2


OR

1/[B] = k’t + 1/[B]0




(differential rate equation)


(integrated rate equation)





where k’ = k[A]const



(2)
Since the reaction is first order w.r.t. [A], therefore:





rate = k’’[A]


OR

ln[A] = -k’’t + ln[A]0




(differential rate equation)


(integrated rate equation)





where k’’ = k[B]const
2.
(a)
Comparing mixtures B and D, [CH3COCH3] halved, initial rate halved, ( first order




Comparing mixtures B anc C, [I2] ( has no effect on rate, ( zeroth order




Comparing mixtures B and E, [HCl] halved, initial rate also halved, ( first order




Therefore, rate = k[CH3COCH3][HCl]


(b)
For mixture B,
mass of 10cm3 CH3COCH3 = 10 ( 0.789 = 7.89g







no. of mole of CH3COCH3 = 7.89 / (12(3+16+6) = 0.136mol







[CH3COCH3] in 100cm3 = 0.136 / (100/1000) = 1.36 mol dm-3






[HCl] in 100cm3 = 1.0 / 10 = 0.1 mol dm-3



(
4.96 (10-6 = k(1.36)(0.1),    k = 3.65(10-5 mol-1 dm3 s-1
3.
(a)
rate = k[NO]2[H2]


(b)
The unit for reaction rate is mol dm-3 s-1,
( mol dm-3 s-1 = k(mol dm-3)2(mol dm-3)









   

   

 unit of k = mol-2 dm6 s-1

(c)
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4.
(a)
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(b)
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