Collision Theory

Key Questions

1. Did a reaction take place between Reactant A and Reactant B in Scena?i(.) 17
Why or why not? Explain your reasoning in terms of the nature of the collision.
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2. Did a reaction take place between Reactant A and Reactant B in Scenario 27
Why or why not? Explain your reasoning in terms of the nature of the collision.
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5. Based on your responses to Key Questions 1-4 and your reasoning, what insight
has your team gained about the term effective collision?
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6. Based on your answer to Key Question 5, complete the following statement:
Collision theory states that a reaction is most likely to occur if...
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Collision Theory

7. Vlvllth your group, develop a different analogy/model to explain the collision
theory to someone who is not in your group.

Exercise

1. Hydrogen gas and iodine vapor combine to form hydrogen iodide gas, as shown
in the equation Hs + I — 2 HI. Using the representations shown below, draw a

diagram to show an orientation for the reactant molecules that could produce an
effective collision capable of producing two hydrogen iodide molecules.

9. Using the representations shown in question 1, draw a diagram to show an
orientation for the reactant molecules that would NOT produce an effective

collision.
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Collision Theory

1. Chemical reactions occur when reactants collide. For what reasons may a collision
; s "
fail to produce a chemical reaction?

- Not c’nauan c’/)fzg\/
= incaitect oiientation

which the reaction occurs?
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4. What happens when 3 Catalyst is used in a reaction?
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5. Name 4 things that will speed up or slow down 3 chemical reaction.
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6. Draw an energy diagram for a reaction. (label the axis)

Potential energy of reactants = 350 KJ/mole
Activation energy = 100 KJ/mole

Potential energy of products = 250 KJ/mole
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. How could you lower the activation energy for the reaction in #6?
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Potential Energy Diagrams

Diagram #1: use the diagram below to answer questions 1-4 .

Dupram 2 |
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1. Which letter represents the activation energy for the forward reaction? A

2. What is the value of the activation energy in kJ? B A kS
AF = agtnaled complex — catonys = SOKy - 1okl = (b J
3. What letter represents the AH for the reaction, and what is its value? (cducts ~(7GC tants -
4. Is this reactionéndother;n‘is)or exothermic? 290 = 130 = 120 KEJ
5. How would introducing a catalyst change the diagram?
lower the  ackwatson eneiqy

Diagram #2: use the diagram below to answer questions 5-8.

Degram #2
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Cownsc ol Reaction

5. Indicate if this reaction 1s exothermic or endothermic and give the letter corresponding

tothe 8AH. exothe/mmic - B . =3
6. What is the letter that represents the activation energy and what is its value? A , S50 &)
7. What is the effect on the diagram of increasing the concentration of the reactant? What

is the effect onrate? |4 yyifl 11 e iake bIC mo@ [ 7] ncans more PosSs! hl¢

. - : X ,'||‘31L,HX
8. Which letter represents the position of the activated complex? What is the energy of (!

the activated complex? v - 179 kJ
9. How would introducing a catalyst change the diagram? |4 (g 10w rn€
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Potential Energy Diagram Worksheet

) 1.

2. Which letter indicates the potential energy of the
activated complex? Q

3. Which letter indicates the potential energy of the
reactants? (A

Which of the letters a—f in the diagram represents the
potential energy of the products?

Which letter indicates the activation energy? _b__
Which letter indicates the heat of reaction? _f_

Is the reaction exothermic or endothermic? Ky e
Which letter indicates the activation energy of the

reverse reaction? g\
8. Which letter ind‘gcates the heat of reaction of the reverse

Potentiad energy
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reaction? -

9. Is the reverse reaction exothermic or endothermic? € X0
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. The heat content of the reactants of the forward reaction is about _SQ- kilojoules.

. The heat content of the products of the forward reaction is about WO Kilojoules.

. The heat content of the activated complex of the forward reaction is about _& kilojoules.

. The activation energy of the forward reaction is about_\_&& kilojoules. EO\ = Lac - t é

. The heat of reaction (AH) of the forward reaction is about _ g (3 kilojoules. o — 0.
. The forward reactionis €N\AO endothermic pr exothermic).

. The heat content of the reactants of the reverse reaction is about _|_\g_()__ kilojoules.

. The heat content of the products of the reverse reaction is about _%_Q_ Kilojoules.

9. The heat content of the activated complex of the reverse reaction is about a‘j 9, kilojoules,

10. The activation energy of the reverse reaction is about _ﬁ_@_ Kilojoules.

) 11. The heat of reaction (AH) of the reverse reaction is about “"5(2 Kilojoules.
' 12. The reverse reactionis __ € A0 (endothermic gf exothermic).

W N O 0 & W N =

- - —— - . - -.‘\-.-.'.;—. ”*’ﬂv

TS N R o ot P el v B o o v i . TR b 2o B ol e

1

Mm”waw*—vﬁ— TAPRAN m—— @ W v - ——



Potential Energy Diagrams

Complete the following potential energy diagrams and questions.

Potential Energy Diagram

1. Reactant energy = 350 kJ
Activation energy = 100 kJ LY
Product energy = 250 kJ
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Potential Energy Diagram

7. Potential energy of reactants = 200 kJ
Potential energy of activated complex = 400 kJ

AH =+150kJ

Activation energy = A00 tL*B -
Product energy = _ 3 SQ_E’_J
S
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Potential Energy Diagram
3. Activation energy = 300 kJ
AH = +50 kJ BY76,
Product energy = 150 kJ N
P \3\
Reactant energy = IOIO 3 ﬂ)} \,}\
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