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Participant 1 (P1)
Slide 1

The double arrow 
indicates equilibrium

Because of 
Equilibrium, reaction 

may not reach 
completion

Selects C 

Slide 2

The process is exothermic 
∆H < 0 & ∆S < 0

Calculated ∆G and K 

Selects B  

Slide 3

Calculated ∆G < 0 

Negative ∆G favors 
product formation 

Calculated K > 1

Because K > 1, there 
are more products 

formed

Because of 
equilibrium the 

reaction may not 
reach completion

Selects C 

Slide 4

Calculated ∆G> 0 

∆G > 0; the reaction is 
non-spontaneous, and 

reactant favored

Selects A 

Need more information on 
the extent of the reaction

Selects E  

Because of K=1, 50% of 
reactant & product would 

form

SE SE (SQR) (SQR) (SQR)Frames:   



Participant 2 (P2)
Slide 1

Temperature may be too 
low or too high for the 

process to happen

Need to know more 
about the 

temperature, and 
the extent it can 

push the reaction 
forward or 
backward

Selects E 

Slide 2

The process is 
exothermic (∆H < 0)

(∆H < 0) favors 
more product

Selects D 

Slide 3

Lower temperatures favor 
the reactants

At low temperatures, the 
particles slow down and 
produce less products

Lower temperatures favor 
the formation of products 

because ∆H <0

The reaction will go to 
completion

Selects D 

Slide 4

Higher temperatures 
favor the reactants

Selects A 

Selects A 

TF EF( ∆HH) PM   EF (∆HH) EF (∆HH)Frames:   



Participant 3 (P3)

Slide 1

1.1 stoichiometry

Selects D 

Slide 3

Temperature may be 
too low for the process 

to happen

At low temperatures, 
the particles slow down 

and produce fewer 
products

Selects B 

Slide 2

The products have 
lower potential energy

Reaction is going from 
weaker to stronger 
interaction; product-

favored

Reaction will go to 
completion

Selects D 

Slide 4

Higher temperatures 
favor the formation of 

products

The reaction will go to 
completion

Selects D

SC EF PM PMFrames:   



Participant 4 (P4)
Slide 1

Temperature may be 
too low or too high for 
the process to happen

Selects A 

Slide 3

Lower temperatures 
favor the reactants; 

particles slow down to 
produce less product

Selects A 

Slide 2

Temperature may be too 
low or too high for the 

process to happen

Because ∆H < 0 & ∆S < 0, 
reaction extent is 

temperature-dependent

Need ∆G vs temperature 
graph, to see temperature 

effect on the reaction

Selects E 

Slide 
4

Higher temperatures 
favor the reactants

Because PE is high for 
reactants

Selects A

The formation of A-B 
bonds implies the 

process is exothermic 

At room temperature, 
less product would be 

formed 

Because of equilibrium, 
the reaction may not 

reach completion

Selects C 

Lower temperatures 
favor the formation of 

products

The process is 
exothermic (∆H < 0)

Selects D

SE PM EF (∆HH) EF (∆HH)Frames:   TF SE



Participant 5 (P5)
Slide 1

The reaction will go to 
completion 

Selects D 

Slide 3

Lower temperatures 
favors the formation of 

the reactant; slower 
particles

Selects A 

Slide 2

The process is 
exothermic; ∆H < 0

Because ∆H < 0, more 
of the reactant will be 

left unreacted.

Selects A 

Slide 4

Higher temperatures 
favor the formation of 

products

At higher 
temperatures, the 

particle speeds up and 
produces more 

products.

Selects D

1:1 stoichiometry 

The temperature may 
be too low

Selects E 

Frames:      SC  TF                                   EF (∆HH)                                  PM                  PM



Participant 6 (P6)
Slide 1

Selects D 

Slide 3Slide 2

Calculated ∆G = 0

∆G = 0; does not know 
what it means

Selects E

Slide 4

There is an equal 
number of particles of 

type A and type B

1:1 Stoichiometry

Calculated ∆G < 0

Selects D 

That ∆G > 0 

∆G > 0; the reaction is 
non-spontaneous, 

and reactant favored

Selects A
The reaction will go to 

completion

1:1 Stoichiometry

Selects D 

The reaction will go to 
completion

Frames:      SC  (SQR)  SC                                      (SQR)                                  (SQR)



Participant 7 (P7)
Slide 1

1:1 stoichiometry 

Selects D 

Slide 3

Reaction is 
spontaneous; product 

favored

Selects C 

Slide 2

The Process is 
exothermic; ∆H<0

Needs to know the 
number of moles of 
reacting particles

Selects E 

Slide 4

Calculated ∆G > 0

∆G> 0; reaction is non-
spontaneous and 
reactant favored.

Selects A

Equal number of particle 
A and B 

The Double arrow  
indicates equilibrium

Selects E 

Needs to know more 
about reaction 

conditions

Calculated ∆G=0; K=1 

Because K=1

Selects B 

Calculated ∆G< 0

∆G is too small not to 
have reactant left in the 

container

Frames:   SC  SE  SE (SQR )                                     (SQR)                                    (SQR)



Participant 8 (P8)

Slide 1

The double arrow 
indicates equilibrium

Selects E 

Slide 3

Reaction process is 
exothermic

Selects D 

Slide 2

Reaction is at 
equilibrium

Because of 
equilibrium, the 

reaction will not go to 
completion. More info 

needed.

Selects C

Slide 4

Process is 
exothermic

Higher temperature 
favors the reactant.

Selects B

Equilibrium ≠ 
product/reactant 

favored 

Information on 
reaction favorability 

needs to be known…..

Reaction is 
spontaneous; product 

formation will be 
favored.

At high temperature, 
not so much of the 
product would be 

favored.

Frames:      SE                                              FC                                    EF (∆HH)                          EF(∆HH)

Calculated ∆G 
(not used)



Participant 9 (P9)

Slide 1

There is an equal 
number of particles A & 

B

Selects E 

Slide 3

Calculated ∆G = -4

Selects A 

Slide 2

The Process is 
exothermic; ∆H < 0

Products are more 
stable, more 

favored, and likely to 
form

Selects D

Slide 4

Reaction is non-
spontaneous, and the 

reactant is favored

Selects A

The temperature may 
be too low or too high 

for the reaction to 
occur 

The products have 
lower potential 

energy

∆G < 0; less product 
formation

Calculated ∆G > 0

Frames:      TF                                       EF                                                       (SQR)                                     (SQR)



Participant 10 (P10)
Slide 1

Because reactants are 
gases, they won’t be 

reactive at room 
temperature

Slide 3

Reaction is in 
equilibrium 

Selects C 

Slide 2

∆H < 0; ∆S < 0 

Need information 
about the 

pressure in the 
reaction flask

Selects E 

Slide 4

Process is exothermic 
(∆H< 0)

(∆G > 0), the reaction 
is non-spontaneous 

and reactant favored.

Selects A

Needs to know more 
about the reactivity of 

the gaseous 
substance at that 

temperature

Selects E 

Extent of the reaction 
is temperature-

dependent 

Reaction is 
spontaneous; the 
product would be 

favored. 

The reaction may not 
go to completion 

Calculated ∆G > 0

Frames:      TF                                            FC                                                 SE                                           (SQR)



Participant 11 (P11)

Slide 4

Frames: SC  SE                                   SC  FC                                             PM             PM  SE

Slide 1

1:1 Stoichiometry

Slide 3

Lower temperature 
favors the reactant 

Selects A 

Slide 2

1:1 Stoichiometry

Equal amount of 
product should 

be formed

Selects D 

Higher temperature 
favors the formation 

of products

Because of 
equilibrium, the 

reaction won’t go to 
completion.

Selects C

Because of 
equilibrium, the 

reaction may not 
reach completion

Selects A 

At lower temperature, 
the particle slows 

down and produces 
less product. 

The reaction is in 
equilibrium

But maybe not all will 
react because the 
reaction path. Not 

sure.

Selects C 

Selects D 



Participant 12 (P12)
Slide 1 Slide 3

Lower temperature 
somewhat favors the 

product 

Selects C 

Slide 2

The process is 
exothermic (∆H< 0)

The products are more 
stable, more favored & 

likely to form

Selects C 

Slide 4

Higher temperatures 
favor the formation of 

products

Selects D

At low temperatures, the 
particles slow down and 
produce less products

The activation energy for 
the process is 0 (fast 

reaction)

At higher 
temperatures, the 
particles speed up 
and produce more 

products

Double arrow 
indicates equilibrium

Reaction may not go 
to completion

Selects B

The product has lower 
potential energy

Frames:       SE                                 EF                                                        PM                                               PM



Participant 13 (P13)
Slide 1

The double arrow 
indicates equilibrium

Slide 3

Process is exothermic 
(∆H< 0)

Selects B 

Slide 2

The double arrow 
indicates equilibrium

Selects E 

Slide 4

At high temperatures, 
P.E is high, favors the 

reactants

Selects A

Because of 
equilibrium, an equal 
amount of reactant & 
product will be formed

Selects A 

More information on 
reaction extent needs to 

be known to make a 
decision(Whether the 

presence of catalyst will 
affect the reaction) 

At low temperatures, 
the particles slow 

down and produce 
less products. 

∆H < 0 favors more 
product formation

At high temperatures, 
P.E is high, favors the 

reactants

∆H < 0; higher 
temperature favors 

reactants; the reaction 
is heat-generating

Selects A 

Selects D 

Frames: SE                                                EF (∆HH)                                       PM               EF (∆HH)



Participant 14 (P14)

Frames: SC                                                       EF (∆HH)                               PM                                        EF (∆HH)

Slide 1

No more change is 
observed implies that 
the reaction came to 

completion
the formation of 

products

Slide 3

Lower temperatures 
favor the reactants

Selects A 

Slide 2

The products have 
lower potential energy

Selects D 

Slide 4

Reaction will go to 
completion 

Selects D

Reaction will go to 
completion 

Selects D 

The products are 
more stable, more 

favored, more likely to 
form

At low temperatures, 
the particles slow down 

and produce less 
products. 

Less product favored; 
indecisive between 

options A and B 

Higher temperatures 
favor the formation of 

products

Selects E 



Participant 15 (P15)
Slide 1

1:1 Stoichiometry

Slide 3

Temperature may be 
too low for the process 

to happen

Selects C 

Slide 2

Looks at ∆H & ∆S but 
does not know how to 

use them

Selects E 

Slide 4

Reaction will still go to 
completion

Selects D

The reaction will go to 
completion; Equal 

reactant /product forms 

Selects D 

More information on 
extent of reaction 

needed

At low temperatures, 
the particles slow 

down and produce 
less products

Higher temperature 
favors the formation of 

product.No more ∆ is observed, 
implies that the 

reaction came to 
completion 

Reaction conditions 
needed to make a 

decision. 

Selects E 

Frames: SC  SE                                   FC                            PM                                           PM 



Participant 16 (P16)

Frames: SE                                           SE (SQR)  (SQR)                                   (SQR)

Slide 4

Slide 1

Double arrow 
indicates equilibrium

Slide 3

Reaction is in 
equilibrium 

Selects A 

Slide 2

Process is exothermic 
(∆H< 0)

Need information on 
reaction extent

Selects E 

Process is exothermic 
(∆H< 0)

(K < 1), less product 
formed.

Selects A

Information on Keq is 
needed to make a 

decision.

Selects E 

Because ∆H < 0 and 
∆S < 0, reaction extent 

is temperature-
dependent

Calculated K~5. 

Reactant > Product 

(∆G > 0); Calculated 
K<1

Calculated K; K=1

Selects B  

Slide 4

K=[Product]/[Reactant
] 

Selects C 



Participant 17 (P17)

Frames: SC  SE                                EF           (SQR)    (SQR) 

Slide 1

1:1 Stoichiometry

Slide 3

Selects D 

Slide 2

Because of low 
potential energy; 

Increase in attraction 
between reactant 

particles

Selects D 

Slide 4

Calculated ∆G > 0 

Uncertain about ∆G 
outcome

Selects E

Reaction will go to 
completion

Selects D 

Calculated ∆G < 0 
Reaction is spontaneous 

Product formation 
favored

Lower temperature favors 
product formation

Needs to know 
reaction conditions

Selects E 



Participant 18 (P18)
Slide 1

1:1 Stoichiometry

Slide 3

Lower temperatures 
favor the formation of 

products

Selects C 

Slide 2

Needs to know more 
about the reaction 

extent 

Because of equilibrium, 
the reaction may not 

reach completion

Selects E 

Slide 4

Process is exothermic 
(∆H< 0)

Selects A

Reaction will go to 
completion

Selects D 

Need more information

That because of 
equilibrium the 

reaction may not 
reach completion

Higher temperatures 
favor the reactants

Because of 
equilibrium, reaction 

may not reach 
completion

Selects E 

Needs to know more 
about reaction 

conditions

Selects B 

Frames: SC  SE                                          FC    EF (∆HH)               EF (∆HH)

Process is exothermic 
(∆H< 0)



Participant 19 (P19)
Slide 4

Nature of the reaction 
needs to be known

Selects E

Slide 1

1:1 stoichiometry

Slide 3

The products are more 
stable, more favored, 

more likely to form

Selects D 

Slide 2

Calculated ∆G = 0

Selects D 

The double arrow 
indicates equilibrium

Calculated ∆G > 0 .

Selects A

Reaction will go to 
completion

Selects D

Lower temperatures 
favor the formation  of 

products 

That because of  
equilibrium, the 

reaction may not reach 
completion

Temperature may be 
too low or too high for 
the process to happen

Temperature alone 
cannot be used to 
decide the reaction 

extent/make a decision

∆G = 0; the reaction is 
spontaneous, and 
product favored

The reaction is non-
spontaneous, and 
reactant favored.

Frames: SC  TF                           SE (SQR)        EF (∆HH)            SE (SQR) 



Participant 20 (P20)
Slide 1

There is an equal 
number of particles of 

type A and type B

Slide 3

Lower temperatures 
favor the formation of 

products

Selects D 

Slide 2

Temperature may be too 
low or too high for the 

process to happen

Because of equilibrium, 
reaction may not go to 

completion

Selects C 

Slide 4

Double arrow 
indicates equilibrium

Higher temperature 
favor the reactant

Selects A

1:1 Stoichiometry

Selects D 

∆H < 0; lower 
temperature favors 
product formation

The reaction will go to 
completion

Because of 
equilibrium the 

reaction may not 
reach completion

Reaction will go to 
completion

However, needs to 
know more about 

reaction conditions

Selects E 

Frames: SC  SE                         EF( ∆HH)            EF (∆HH)                              EF( ∆HH)



Participant 21 (P21)

Slide 1

There is an equal 
number of particles of 

type A and type B

Slide 3

The products are 
more stable, more 

favored, more likely to 
form

Selects D 

Slide 2

Process is exothermic 
(∆H< 0)

Selects D 

Slide 4

Temperature may be 
too low for the process 

to happen

Need to know more 
about the temperature 

effect

Selects E

1:1 stoichiometry

Selects D 

Lower temperature 
favors product 

formation

The product have 
lower potential energy. 

Lower temperature 
favors product 

formation

Unsure of the 
temperature the 

reaction can no longer 
occur

Frames: SC                                        EF (∆HH)                EF                                                      TF 



Participant 22 (P22)
Slide 1

There is an equal 
number of particles of 

type A and type B

Slide 3

Lower temperatures 
favor the formation of 

products

Selects D 

Slide 2

There is an equal 
number of particles of 

type A and type B

Selects D 

Slide 4

The double arrow indicates 
equilibrium

Calculated ∆G > 0 

Selects C1:1 Stoichiometry

Selects D 

The reaction will go to 
completion

Reaction may not go to 
completion

Calculated ∆G = 0; K=1

Process is exothermic 
(∆H< 0)

Because of K=1, 50% of 
reactant & product 

would form

Selects A 

Calculated K ~ 0.33; should 
have reactant > product (at 

least 3X greater)

Selects E

None of these were in the 
option

Frames: SC                                           SE (SQR)    EF( ∆HH)                                       SE (SQR) 



Participant 23 (P23)

Slide 1

The double arrow 
indicates equilibrium

Slide 3

Reaction is in 
equilibrium 

Selects B 

Slide 2

Process is exothermic 
(∆H< 0)

Selects D 

Slide 4

Process is exothermic 
(∆H< 0)

At higher temperatures, 
the particles speed up 

and produce more 
products

Selects D

Because of 
equilibrium, an equal 
amount of reactant & 

product will be 
formed/ won’t go to 

completion

Selects B

∆H < 0 favors more 
product formation

∆H < 0 favors more 
product formation

The reaction may not 
go to completion 

For the process 
∆S < 0

Frames: SE                                          EF (∆HH )                                    EF(∆HH )     PM 



Participant 24 (P24)

Slide 1

There is an equal 
number of particles of 

type A and type B

Slide 3

Process is exothermic 
(∆H< 0)

Selects D 

Slide 2

Process is exothermic 
(∆H< 0)

Lower temperature 
favors product 

formation

Selects D 

Slide 4

1:1 stoichiometry 

Selects D 

∆H < 0 favors more 
product formation

∆H < 0 favors more 
product formation. 

Process is exothermic 
(∆H< 0)

Selects A

Higher temperatures 
favor the reactants

Frames: SC                                        EF (∆HH)                                         EF( ∆HH)                          EF (∆HH)



Participant 25 (P25)

Slide 1

There is an equal 
number of particles of 

type A and type B

Slide 3

Lower temperatures 
favor the reactants

Selects B 

Slide 2

Process is exothermic 
(∆H< 0)

Selects D 

Slide 4

That because of 
equilibrium the 

reaction may not 
reach completion

Selects C

The reaction will go to 
completion

Selects D 

∆H < 0 favors more 
product formation

At low temperatures, 
the particles slow 

down and produce 
less products

At higher 
temperatures, the 
particles speed up 
and produce more 

products
Calculated ∆G=0 

(not used)

The double arrow 
indicates equilibrium

Selects A

Frames: SC                                     EF (∆HH)                                            PM                                           PM
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