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3. Nitramide, N2H20,, decomposes slowly in agueous solution. This decomposition is believed to occur according
to the reaction mechanism below.

NoHO2™ + H* {fast equilibrium)

N,O + OH" 855 rate = k ﬁNzHO,:]

Step 3) H" + OH™ — H,0 (fast)

Write the rate law for the decomposition of nitramide that is consistent with this mechanism.
fafe = K LNJH, O, ]

4, Thereaction A + B — C + D, obeys the rate law expression Rate = k[A][B}. Which of the following
proposed mechanisms below that are consistent with this information? Justify your answer.

J@ A+B > C+D one step ]\f'cﬁﬁf— k[p\iﬁﬂgﬁ
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. @:i:i o E fast,équilibrium& o ”f‘ r‘@j ve?\m:e el "
ole = R - 1 (9
A+E) > C+8B slow %R0 Y e A K‘f’im‘jwj \:.2,[

%Hq T Gl 'E qrﬂ C?”’}S";S%F,Mt - +],1€Aj LJUH"\ Ttk ’%‘n +L)€, o\/eMH FXMJ e e
4he Bﬂ“ék&mwﬁj’ foc both Swpporis the P‘f‘o\)‘«.aﬁe& rote {aw (6. STolch opetcic
cocklBiciont of 2 forlootl, A and B | angh 'fhegj}w both 15 order i the Givew 1 Mﬁ )

L,
5. The rate law for CO + NO; —> CO» + NO is rate = k [NOz]Z. Which of the following mechanisms is consistent with

the data? Justify your choice.

Moy CO+NOy—> €Oy +NO

I
. . = -NO
W 2NOy—Ny0, fast ANO, —2 Nes, + N
N,Q,+2C0—2C0,+2NO slow .
27 2 &6/+Coebm/?_+ o,
J s —
@ 2 NO5; - NO3 +NO slow e
NOj + CO — NO, + CO, fast ND, + (oo, + MO
W 2NO; »2N0+ 0, slow
2C0+0,->2C0, fast

(€Y 15 CondiStew 1/ the data e cauSe Hhe Steps Sum tothe overall ¥t sndl
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Released AP Free Response Practice — Whee!

1. The following results were obtained when the following reaction was studied at 25°C: 2A+ B> C+D

o Titial | Taitial ‘- Tnitial Rate'of
Experiment |- A] B FOlmﬂfIOB of G
S TR AR R _ {u;eIL iz’ ty

T 035 bjs' I EPYENTE
n/] o
2 \.9 0.75 0.75 W1.3x107

Ydw
3 1500 | 150 53x107¢

a. Determine the order of the reaction with respect to A and to B. Justify your answer.
Trials 142 3xCAT TR tanstant | rate incroafed by afacker ol 3 50 the 1x,
is 1S order w/ fefpect T A,
e 243 AXTAD AND 2% LBJ, cate werealed loy a (\clc;ﬁmr of L{) Sm(e-{
2xCATD causes Ax Wﬁc 2xI87] ﬂw&‘-" dohlo[{ rafe = 5% order Ly Feﬂpﬁa ©
b. Write the rate law for the reactlon ro\.h,; - K Ep\j \,63

c. Calculate the value of the rate constant, k, for the reaction, specifying units.

e Ep%%} - A2 M/ ~(o.0073 M” *"“”"D
AJLR | . o

(0,25 MY 0,45 M)

d. Predict the initial rate of the disappearance of A if [Alinit = 0.75 mol L™t and [Blinit = 1.50 mol L™,
cate (& 00y =K TAITBT =(0.0023 M™ min OFSMY1LSO MY = 0.0026 M/,
S“'aldm Caep(\
= yate of A = ng cate of < 2 (o. 002(0-«‘) 0. DOJﬁ*"‘
Lonth m?’h% ¥ i

e. Isthe reaction mechanism represented below consistent with the rate law developed in part (B)? Justify your

answer,
B e M7 Fast equilibrium (PCQQ /L
M+ A C+X7 Slow Qob;tﬂ‘y“ ot
X+ A D Fast \p\o'\/\'\" and A
BSOS e & M

dA+B2C+D
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Wac me chamem = k(K %r,m}uu = KERALATD,



