Method of Initial Rates
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For problems 1-5 find the rate law for the reaction using the concentration/rate
data. Determine the value of the rate constant along with the units.
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1% H>O, + 2HI - 2H,0 + I,
Trial [H205] [HI] rate (mol/L/sec) RATE = K EH"OJ D',I]
1 0.10 M 0.10 M 0.0076
2 0.10 M 0.20 M 0.0152 K= 0.0070M
3 020 M 0.10 M 0.0152 S
' OJ0M . 0.10M
2. o+ [ = 2HI !
23 g2
Trial [Ha] [I2] rate (mol/L/sec) RATE = K ™ ﬂC:lzj
1 1.0mol/.  1.0moVL  0.20
g 1.0 2.0 0.40 - 0.20
3 2.0 2.0 0.80 K Ms" 2 W
l 'OM " ‘ tOM
3. 2NO;+F; > 2NOsF
€2 1€3
Trial [NO] {15’21 rate (mol/L/min)  RATE = K CNO21(Fz]
Gl 1.0 mol/L 1.0 mol/L 1.0x 10™* iy
2 2.0 0L e 00 K= il
3 1.0 2.0 2.0x 10 lalloie
L.OM . L.OM
1
4. 2NO+ Br; > 2NOBr
Trial [NO] [Br] rate (mol/L/hr)  RATE. = K \_’N)]z [_BYJ !
1 1.0 mol/L 1 0molL i L1305 107 o ND i
g 2.0 1.0 520x 103 ' € IKAOW Is
3 40 20 4.16 x 10-2> 8x'S 2n order <6 that's
W3OXx10""M/hr 4 =3 =l | :
K= - = 30 »10 3qur mel « hr " oF -rﬂe’ h u\;CEeASé ox
(AM)% « (1M)* Hx?=¥ 722 g:i2
5, © ClOs+9+6H" >3 +Cr+2m0 Bt - 2/ e ‘sduet By, e
= Bra moLAn Ity
Trial [ClO5T] [1] [H'] rate 6 _
] 0.10 M 0.10 M 0.10 M X BoeueLeD, Y x 2'2_ g
0 0.10 0.20 0.10 2X =Kot ] Mt
3 0.20 0.20 0.10 4X Rate = K[ 5][ j [H]
4 0.20 0.20 0.20 16X
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Given the rate law provided, predict the effect on the initial rate of the following changes
in the conditions (temperature, concentration, volume)

B Nitrogen monoxide gas and hydrogen gas react according to the rate law
Rate = kINOJ[Hz]. How does the rate change if:

the concentration of hydrogen is doubled. boLBLES

the concentration of nitrogen monoxide is doubled. H X 'S

the concentration of hydrogen is cut in half. ¥ 2x'S ; T '

the volume of the container is cut in half. M DovRLES. ForR BOTH . Wax's d2ns= Xxs

the volume of the container is doubled. M 1w HaLE L H X'S o |, 2xS = \,/ 8x's
- the temperature is increased. K", RATE®™ n double for every 10°c.

the concentration of nitrogen monoxide is doubled while the concentration

of hydrogen is cut in half. T4 x's o » 0.52's = P2x's

the concentration of hydrogen is doubled while the concentration of-

: S . A \

mtrog@nkgwgn:xie:lso?;gn half. \l, 0.25)(’5 e 2x%c = \I/().ﬁb

7. The rate law of a particular reaction between gases X, Y and Z is found to be
Rate = k[X]°[Y]?[Z]. How does the initial rate change if:

T @mrmoapoT

a. the concentration of X is doubled. NO CHANGE
b. the concentration of Y'is tripled. 1 q x'S
c. the concentration of Z is quadrupled. (UAD RDPLE \ \
d. the volume of the container is cut in half. M DOWBLES Hx's ¢ 2x 8= 'P 8x's
e. the volume of the container is doubled. M v Al Y- Hx's U 2Zx's = | 8xr's
f. the temperature is increased. K, RaTE N R e
g. the concentration of X is quadrupled while the concentration of Y and Z
are doubled. TYx'S ¢ 7 2x's = T Ex'S
h. the concentration of Z is cut in half while the concentration of Y is doubled. $,§" « 14x's

the concentration of Y and Z are tripled while the concentration of X is cut =M ox's

in thirds. 4\%‘5 e M3xe = P 27x's



