Chemistry 12 Unit 1-Reaction Kinetics

Chemistry 12
Worksheet 1-1 - Measuring Reaction Rates

1. A chemist wishes to determine the rate of reaction of zinc with hydrochloric acid. The
equation for the reaction is:

Zng) + ZHCl(aq) — Hz(g) +ZnClz(aq)

A piece of zinc is dropped into 1.00 L of 0.100 M HCI and the following data were

obtained:
Time Mass of Zinc
Os 0.016 g
4s 0.014 ¢
8s 0.012 ¢
128 0.010 g
16s 0.008 g
20's 0.006 g

a) Calculate the Rate of Reaction in grams of Zn consumed per second.

Answer

b) Calculate the Rate of Reaction in moles of Zn consumed per second.

Answer

¢) Write out the complete ionic equation for the reaction.

d) What will happen to the [H'] as the reaction proceeds?

e) What will happen to the [CI] as the reaction proceeds?

2. When magnesium is reacted with dilute hydrochloric acid (HCI), a reaction occurs in which
hydrogen gas and magnesium chloride is formed.

a) Write a balanced formula equation for this reaction.
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b) If the rate of consumption of magnesium is 5.0 x 10-9 mol/s, find the rate of
consumption of HCI in moles/s.

Answer

c) If the rate of consumption of magnesium is 5.0 x 10- mol/s, find the rate of production
of Hy in g/s.

Answer

d) If the rate of consumption of magnesium is 5.0 x 10-2 mol/s, find the rate of production
of Hy in L/s (@SLC).

Answer

e) If the rate of consumption of magnesium is 5.0 x 10-9 mol/s, find the mass of Mg
consumed in 5.0 minutes.

Answer

3. When butane (C4H1¢) is burned in air (oxygen), the products carbon dioxide and water are
formed.

a) Write a balanced formula equation for this reaction.

b) If butane is consumed at an average rate of 0.116 grams/s, determine the rate of
production of CO, in g/s.

Answer

4. Given the reaction:
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COxgp + NO@E — COpg + NOpg

colourless colourless colourless brown

Suggest a method which could be used to monitor the rate of this reaction.

Why wouldn’t total pressure be a good way to monitor the rate of this reaction?

5. Equal volumes of Fez+(aq) and C2042'(aq) are individually reacted with 0.10 M MnQOy (4,
and the following data were obtained:

Reactant Concentration Temperature ~ Time for complete reaction
Fe2+ 0.20 M 25°C 165
Cr04% 0.40 M 35°C 17.0's

Explain in detail why these results are obtained.

6. The longer the time of reaction, the the rate of reaction.

Worksheet 1-1 Measuring Reaction Rates Page 3



Chemistry 12 Unit 1-Reaction Kinetics

7. On the following set of axes, draw the shape of the curve you would expect if you plotted
the [HC] vs. Time, starting immediately after the two reactants are mixed. The equation for
the reaction is:

Mgs) + ZHCl(aq) — Hjp) + MgClz(aq)

Explain how you got that particular
shape. Be detailed.

[HCI]

Time
Give some examples of situations where we might want to increase the rate of a particular

reaction.

9. Give some examples of situations where we might want to decrease the rate of a particular

reaction.

10. Give two reasons why water is effective at putting out fires. Use concepts learned in this

unit so far.
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11. The following table relates the time and the mass of Zn during the reaction between Zn and
0.5M HNO3 :

Zn) + 2HNO3 (ag Hz(g) + Zn(NO3)2(aq)

Time Mass of Zn (g)
0.0s 36.2 ¢
60.0 s 296 ¢
120.0 s 250¢
180.0 s 220¢

a) Calculate the reaction rate, in g/s, from time 0 to 60 s.

b) Calculate the reaction rate, in g/s, from time 120s to 180 s.

c) Explain why the rate in calculation "b" is less than that of calculation "a".

12. Consider the rate of the following reaction:

Feg) + ZHCl(aq) — Hz(g) +FeClz(aq)

a) Is rate dependent on temperature? . Explain your answer.
b) Is rate dependent on pressure? . Explain your answer.
c¢) Is rate dependent on surface area? . Explain your answer.

13. Consider the rate of the following reaction:

2NaOClag) — 2NaCligg) + O
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a) Is rate dependent on temperature?

Unit 1-Reaction Kinetics

. Explain your answer.

b) Is rate dependent on pressure?

. Explain your answer.

c¢) Is rate dependent on surface area?

. Explain your answer.

c¢) Is rate dependent on [NaOCl]?

. Explain your answer.

14. Consider the following reaction:

ZNO(g) + 2H2(g) — Nz(g) +

2H ZO(g)

Data collected for the above reaction was used to construct the following graph:
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From this graph, determine the rate of reaction in moles of NO consumed per second.
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Chemistry 12
Worksheet 1-1 - Measuring Reaction Rates

I. A chemist wishes to determine the rate of reaction of zinc with hydrochloric acid. The
equation for the reaction is:

Zni) + 2HClq) —  Hyg) +ZnClygyg)

A piece of zinc is dropped into 1.00 L of 0.100 M HCl and the following data were

obtained:
Time Mass of Zinc
0s 0.016 ¢
45 0.014 ¢
8s 0.012 ¢
12s 0.010 g
16s 0.008 g
20 s 0.006 g

a) Calculate the Rate of Reaction in grams of Zn consumed per second.

006 ~0-00& 0.0005™ g)s

20 - —
Answer = *LO 815

b) Calculate the Rate of Reaction in moles of Zn consumed per second.

. o) q Cl20o0selC
h(%ﬂ):__’l.l.r .2 5 BEoEIS n:z nlr\aL[s -4
M 65’4 7.6 45 x mAnswer 8 ® 10 vmkls

= 0,000 1529 o

c) Write out the complete ionic equation for the reaction.
2.+

Zn(s) + AHTag) =T rhig) * ZFNcaq)

d) What will happen to the [H'] as the reaction proceeds?

. _ . on thareas €S
e) What will happen to the [C1] as the reaction proceeds? {oneentra ks ~

N}

When magnesium is reacted with dilute hydrochloric acid (HCI), a reaction occurs in which
hydrogen gas and magnesium chloride is formed.

a) Write a balanced formula equation for this reaction.

mQ(?>+ 2HEY aq) —F ~Mqeh (aq) + HLCQ)
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b) If the rate of consumption of magnesium is 5.0 x 10-2 mol/s, find the rate of
consumption of HCl in moles/s.
2. 5.0%10 7 ¥ mote|s
8'
- = L
10 A~ \O reole S Answer_1.O< VO O d

¢) If the rate of consumption of magnesium is 5.0 x 102 mol/s, find the rate of production
of Hy in g/s.

n(H.-._) = n(’“s) —a

= Answer S-0 » 1O NS L]J
- rake Hy = S. O %O ~ol (s

d) If the rate of consumption of magnesium is 5.0 x 102 mol/s, find the rate of production
of Hy in L/s (@SLC).

n=eV— v Y= 50 %lO—q K 248

—7
A8 = | 24 $|0_7L_ pr— 1.2%r % 1O kls

e) If the rate of consumption of magnesium is 5.0 x 10 mol/s, find the mass of Mg
consumed in 5.0 minutes.

') :‘ — ),
rMm ﬂls M SN - O “~ O - I-S\-'AIO
( Go s L 4 9. %(O &5 6 3

X 24.3

Answer 3.6 xi0™ SJ

3. When butane (C4H () is burned in air (oxygen), the products carbon dioxide and water are
formed.

a) Write a balanced formula equation for this reaction.

2 CeHio() +V30, —?Qcog(ﬁ_) + 10 HaO(L)

b) If butane is consumed at an average rate of 0.116 grams/s, determine the rate of

production of CO, in g/s.
(=D= 7

- ™M . - o, llb
N Thutene = T ‘. o= 000KX 44
o raJ—eé ,_amc)= o0.002ma\ [s -

Answer 0 '357_‘3)5

= 4‘..,(0'001

- rafe CCD.QB - ©. 0oL th.”S

4. Given the reaction:
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COxgp + NOE — COg + NOxy

colourless colourless colourless brown

Suggest a method which could be used to monitor the rate of this reaction.

Hhe robe of change (~ cole9’

Colour . Mon:kor cs to bown,

as soluton Q!nc-rg-ts" Cromrm colourle

Why wouldn’t total pressure be a good way to monitor the rate of this reaction?
A3 amovnmk e(\ q0-S on eacsin scdeoé Qoo 7S Hae scrme .

5. Equal volumes of Fezﬂaq) and C2042'(m]) are individually reacted with 0.10 M MnOy4 ().
and the following data were obtained:

Reactant Concentration Temperature  Time for complete reaction
Felt 0.20 M 25°C 1.6s
Cr042- 0.40 M 35°C 17.0's

Explain in detail why these results are obtained.
e 2% oS .
Hherelore Oes nob oo e

wnc_wo-““":’ D O go""

lower aoHLWRODN

The reaction tNve (V) cr\j
anal

erotwrt ©F

energy orrver -

‘_o (\m&'

6. The longer the time of reaction, the slower the rate of reaction.
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7. On the following set of axes, draw the shape of the curve you would expect if you plotted
the [HCI] vs. Time, starting immediately after the two reactants are mixed. The equation for
the reaction is:
Mgei) + 2HClqq) — Hje) + MgCly(aq)
Explain how you got that particular
shape. Be detailed. p
o The }“.9"10/ the cocectraatten ©
am K! j
- el e more Ereguen :
artic les wome O CRNTERRS
e ater the N umber ©
Fhe S Wwwons . HhE
e (fecrrue <@
Time roctke wocli be. L‘\“a")e_l -
8. Give some examples of situations where we might want to increase the rate of a particular
reaction.
PreclucHon of chermicats
9.

Give some examples of situations where we might want to decrease the rate of a particular
reaction.

Formaron o accdl veun

Ratre ot wintan Q‘re burnrns

10. Give two reasons why water is effective at putting out fires. Use concepts learned in this
unit so far. “
water w\l decreosce Hhe lempesrature . rafe decrecanes

woter will remove 0, os a reoctont .. ratr€ deecreaks
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['1. The following table relates the time and the mass of Zn during the reaction between Zn and
0.5M HNO3 :

Zn) + 2HNO3 (ag — Hj) + le(NOj)Z(aq)

Time Mass of Zn (g)
0.0 s 36.2 ¢
60.0 s 29.6 g
120.0 s 25.0 ¢
180.0 s 22.0g
a) Calculate the reaction rate, in g/s, from time 0 to 60 s.
~29.6
ron:_—é______- mass . 36.27 <72 _ o-uglscc
O e O -60.0

b) Calculate the reaction rate, in g/s, from time 120s to 180 s.

25“.0—~22.0 o 0.05‘03 lSCC

Ig0.0~— 120 ,©
¢) Explain why the rate in calculation "b" is less than that of calculation "a".
- > ‘."‘l’o@s’
. evoe s e(r\":e atvwve col
“The EHNOSJ s decrmostng -t e
v a9 .
-t vo¥e aﬁ e ackHon s decre \F

12. Consider the rate of the following reaction:
Fe)y + 2HClqq)y — Hg) + FeClyqg)

a) Is rate dependent on temperature? YC‘ . Explain your answer.

A Temp N elffecrive wolmmions T rare

b) Is rate dependent on pressure? o . Explain your answer.

None o©of Hhe cecctrentsS aQre sqs-e.f.

¢) Is rate dependent on surface area? Yes . Explain your answer.

A S A N contach T e,pﬁ-cch*ue ceo\lis raons » rosre

13. Consider the rate of the following reaction:

2NaOClaq)y —  2NaClyg) + Oy
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a) Is rate dependent on temperature? \{C’s . Explain your answer.

T T em~p ’l‘wnl—ac} ’T‘e(-@cchuc co llcst ©~S T rar—€

b) Is rate dependent on pressure? Ne . Explain your answer.

These Qe o goscews recctront=

¢) Is rate dependent on surface area? Ne . Explain your answer.

Reactat+ s a Soloron

¢) Is rate dependent on [NaOCI]? Nes .. Explain youy answer. rote
. i Naec | N contact 1\£P-(,¢¢}‘Ue &A!SW\S ™
— bV

14. Consider the following reaction:

ZNO(g) + 2H2(g) - Nz(g) + 2H20(g)

Data collected for the above reaction was used to construct the following graph:
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Moles of NO

0.0‘I _:._ — . —  SSSSUSSRUIS NSO, VIS VSIS, WISIm— —

0.0 1.0 20 3.0 40 50 6.0 7.0 80 9.0 100
Time (seconds)

From this graph, determine the rate of reaction in moles of NO consumed per second.

O_fo"‘--z“o.og = 0,002. ML/-S

rore = A -notes NO

O e g.0-2.2
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