SCH4U RATE LAW EQUATION PROBLEM SET

Part 1: Rate Law Equation Practice
1. For a reaction where the rate equation is r = K[INH4" (aq)][NO2 (aq)],
a) calculate k at temperature T4, if the rate, r, is 2.40x1 0’ mol/(LEs) when [NH4" aq)] is 0.200 mol/L
and [NO; (sq)] is 0.00500 mol/L.  £= 6.6002%40 Fmel- s
b) calculate r at temperature To, if the rate constant, k, is 3.20x10™ L/(moliis) when [NH4" aq)] is

0.100 mol/L and [NOz'(aq) is 0.0150 mol/L. - ¢, 40 x 10~7 m”}z, s

2. A series of experiments is performed for the system
2A+3B+C —» D+ 2E
e When the initial concentration of A is doubled, the rate increases by a factor of 4.
e When the initial concentration of B is doubled, the rate is doubled.
¢ When the initial concentration of C is doubled, there is no effect on rate.

n 3 st ;
a) What is the order of reaction with respect to each of the reactants? Avo S . B 1 Cw @
b) Write an expression for the rate equation. 2
ek [A17(8]

Part 2: More Rate Law Expressions
1. Consider the data for hydrogen concentration [H,], iodine concentration [I,] and rate of reaction
(moles per litre per second or mol-L""/s) for this reaction:

Ha(g) + 12(9) —» 2HI(g)
Trial [Ha] (mol/L) | [15] (Mol/L)3 Rate
(mol-L"/s) :
1 0.01 0.05~ ¢ 004w .2 2 :2
2 0.027* * 0.05 008”7~
3 0.03 0.05 0.12 2 g
4 0.05 0.01~ v.2. 00295 § 2 -
5 0.05°C 0027 0167
B 0.05 0.03 0.54

B
a) Determine the rate law expression for this reaction. ¥ = kL Hlj[:‘l‘?—l
b) What is the overall reaction order? q*)" o\/d-er
c) What would happen to the rate of the reaction if the concentration of both reactants was doubled?l(o)( {a.stQf

2. Consider a hypothetical reaction:
A + B —> C + D

Doubling the concentration of A causes the reaction rate to increase by a factor of four. This is done
while the concentration of B is held constant. Tripling the concentration of B, while the concentration of A
is held constant, causes the reaction rate to increase by a factor of nine.

Z
y 4
a) What is the rate law expression for this reaction? = \QEP‘S {.81
b) What would happen to the reaction rate if the concentration of A was tripled and the concentration of B

was doubled simultaneously? z(, \O/C\,si’ﬁf



3. Consider the reaction:

NH," (aq) + NOz(aq) — N2(g) + 2H0(l)
Experiment INO,T (mol/L) | [NH4*] (mol/L) Rate
(mol- L'1/s x 107)
1 0.0100~,, 9 0.200 S
2 0.0200” 0.200” & 10. 8> X2 2
3 0.0400 0.200 21.6
4 0.200 0.0202 108N x2 9':=2
y 4 X D'z

5 0.200> 0.0404° * .21.6>
6 0.200 0.0606 32.4

Determine the rate | sion for thi tion. i ¥
etermine rate law expression for this reaction = \41’\302 '&(,\g HL\ 1

4. Consider a hypothetical reaction:

A + B — C
Experiment [A] (mol/L) 2 [B] (mollL) ¢ Rate
(mol-L™"/s x 10°®) i
1 0.100 0.100 4.0 72°<\
2 T <0.100>C <g 2007 %t %Y 40> @ 5
3 0.200 100 16.0 & =Y

a) Determine the rate law expression for this reaction. v=K EPA 4
b) What is the order of reaction with respectto A? to B? A=~ 2™ o(d{\/ 6 = (750* RV
c) What is the overall reaction order? -~ nel
0’2 OYdQ/r

5. In a reaction involving only one reactant, A, the rate of the reaction increases by a factor of 27 when
the concentration of A is tripled. What is the rate law expression for this reaction? ({A—-\'ﬁ

6. A+B — C+ D r = k[AP[BT?

The rate of the reaction is 1.0 x 10 M/s when the concentration of A is 0.40 M and the concentration
of B is 0.30 M. Calculate thE&, rate of the reaction when the Conoentratlon of Ais 0.85 M and the
concentration of B is 0.75 M. Find lc Q\rs*r Kz ( A4y 10 5 L/mol 5 =2 g:LX/O mO’Q/ 5

7. A+B — C r = k[AJ4B]°
The rate of the reaction is 4.0 x 10° M/s when the concentration of A is 0.100 M. Calculate the rate of
the reaction when the concentration of A is 0.550 M. Kk x 0.004% 7mol:s (=121 %102 /(, ANY

8. 2HI —— H, + I r = k[HI?
The rate of reaction is 2.5 x 10 M/s when the concentration of gl is 0.0588 M. Calculate the new rate of
reaction if the concentration of Hl is 0.0885 M. K-z 7] 2\ w10™ Ymel s 25,04 w101 mo»Q/L,S

9. The decomposition of N,Os has the rate law: r = K[N,Os].
Ifk =1.0x 10°1/s, what is the rate of the reaction when the concentration of N,Os is 0.0010 M? _ b ww-Q
(= 1% 10 —
LS



