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Introduction to Super Review

Thanks for coming to Next Step Super Review!

Before Getting Started

* Here’s how it works... 1. If you have a microphone, make sure it

« These sessions are meant to be: is turned on and easily available.

Interactive 2. Locate the hand-raise button on the

toolbar on your screen.
Problem-focused y

Specific to your needs (so ask questions!) 3. Locate the Question box on the toolbar.

4. Let me know if you’re having any

* Today’s focus: review of amino acids R
technical issues!

* This is NOT a lecture! You can benefit most by:

Raising your hand and speaking If on wireless connection:

Commenting in the Question/Chat box = Close any other internet resource-heavy processes
Participating! = Ask other users on network to do same
= Sit as close to router as possible
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Gen Chem Study Strategy

While everyone learns differently, some tactics can help virtually any student master chemistry.

“Connecting the dots”
Try not to think of each topic (acid-base chem, equilibrium, etc.) as a separate entity!
Instead, ask yourself:
* How does this topic relate to other general chem concepts?

What relevance might this topic have to orgo, biochemistry, etc.?

Can you think of a biochem topic that relates to general chemistry?

Don’t count any topic out
Understanding periodic trends, stoichiometry, etc. is necessary to properly grasp “harder” material

Many students miss more questions on “easy” topics than on “difficult” ones, like
electrochemistry!

Review, review, review — and get to know your weaknesses!
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Predicting reduction and oxidation

e Reducti in of elect Half-reaction E® (V
eauction — galn or electrons Ag +e = Ag (s) (+D.Eﬂ
* Cu® Cu (s) Cu®*+2e = Cu(s) +0.34
. . 2H"+2e —H 0.00
* Oxidation — loss of electrons - = Ha (g)
Kt+e = K(s) 2.92
« Na(s) > Na*
e But how can we tell what will reduce / oxidize?
» Use reduction / oxidation potentials
Half-reaction E® (V)
* More + = more favorable K(s) > K +e +7.97
* More - = more unfavorable Hz(g) 2> 2H +2¢ +0.00
Cu(s) > Cu¥+2e¢ -0.34
Ag (s) > Ag*+e (-0.80)
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Oxidizing / reducing agents

* Consider this reaction: NiSO, + Ag (s) - AgSO, + Ni (s)

 What is the oxidizing agent? (NOT the species that becomes oxidized)
S—— /

Ag (s) > Agt+ e
oxidizes Ag
+ 2 e - Nif(s)

* Oxidizing agent = oxidant

e Reducing agent = reductant
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Example - predicting redox reactions

* Considering this table....
* Best oxidizing agent?

* Bestreducing agent?

 What will be the E° when Ag* reacts with Zn (s)?

* Easy way to do this — just add up half-reactions!

Ag”+e > Ag(s)

+0.80

In¥+2e > Zn(s) -0.76 >

Half-reaction E® (V)

2e =2 2Cl +1.36
Ag*+e = Ag (s) +0.80
Cu®*+2e - Cu(s) +0.34
2H"+2e - Hzl(g) 0.00
In®+2e > 7n(s) -0.76
-« ) 2.92

0.80V +0.76 V
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We will have some great free resources and discounts available for you at the end
of the presentation. Stick around and give us some feedback on our short survey as

well!

888-530-NEXT

MCAT Super Review: Electrochemistry



http://www.nextsteptestprep.com/

MCAT Questions: Reduction/Oxidation

8. Na* has a reduction potential of -2.71, while Mg?* has a reduction potential

of -2.38. Which metal serves as the better reducing agent?

A) Na*, because it is more prone to gaining electrons.
B) Mg?*, because it is more prone to gaining electrons.
C) Na(s), because it more readily gives up electrons.
D) Mg(s), because it more readily gives up electrons.

9. From the data on the right, the best oxidizing and reducing agents,

respectively, are:

A) Na (s) and Cl, (g).
B) Cl, (g) and Na (s).
C) Na* and CI-.
D) CIand Na*.

Halfreaction E*® (volts)
Na"+ e =2 Na (s) 2.71
AP + 3¢ > Al (5) 1.66
Zn*" +2e = 7n (s) 0.76
CdZ +2¢ >Cd (s) | 040
OH + 2e > H (g) 0.00
Cu?" + 2¢ =2 Cu (s) 0.34
Fe?* + e = Fe?* 0.77
Cl, (g) + 2¢ > 2CI 1.36
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Galvanic cells - what are they?

Reaction E®

Zn""+2e > Zn(s) | -0.76

N

e Galvanic = voltaic @ Cu™ +2e” > Cu(s) <+U-5-‘i‘j
* Spontaneous ‘ ‘ T ‘ ‘
galvanometer
'S ™
~—T1 | P
—
zinc =i = [ copper
electrode electrode
\ o R o S
site of oxidation > | anode cathode ||[«—— site of reduction
| ;Zb é\ ;
sulfate g A
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But what about this structure?

 Salt bridge

* |f it weren’t present....

» - charge would build up on the cathode

» + charge would build up on the anode

» reaction would stop prematurely

zinc
electrode

&

[

zinc —~ é

* Electrolytes that move across bridge can be + or -

* Which way would + move?

* Which way would - move?
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TEST PRERfcom 3.0

electrons

=
=

copper
electrode

7

é\
copper (Il)

sulfate



MCAT Question: Galvanic Cells

10. The oxidation potentials of Na (s), Cd (s), and Ni (s) are +2.71, +0.40, and +0.28,
respectively. A student sets up a galvanic cell with a cadmium anode and a nickel
cathode under standard conditions. If he wished to make the cell potential of this
apparatus more positive, which change should he implement?

A) He could replace the cadmium anode with solid sodium metal in aqueous
solution.

B) He could increase the concentration of Ni?*.

C) He could increase the concentration of Cd?*.

D) Given the information above, a galvanic cell could not have a Cd anode and a Ni
cathode.
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Switching it up: electrolytic cells

* Electrolytic —— nonspontaneous

site of reduction ——

NextStep
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cathode

anode

Reaction E®

Cu™ +2e = Cu(s) | +0.34

Zn** +2e > 7Zn(s) |[C-0.76

=

«——— sijte of oxidation

Review: Electrochemistry



Charge conventions

* |In a galvanic cell: @ @

 electrons spontaneously move from anode to cathode

* |n an electrolytic cell: @ @

* electrons nonspontaneously move from anode to cathode
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Worked example: electrochem math

* A chemistry professor is attempting to plate the metal cathode of an electrolytic
cell with copper, using a solution of CuSO,. If the cell sustains a current of‘for 8
minutes, what mass of Cu will be plated?

4A=4C/s
8 min x (60s /min) =480 s
4 C/s x480s =1920C

Faraday’s constant = 96,487 C / mol e

1920 Cx 1 mol & / 10° C = 1.92 x 10%@ol &)
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Worked example: electrochem math

* A chemistry professor is attempting to plate the metal cathode of an electrolytic
cell with copper, using a solution of CuSO,. If the cell sustains a current of 4 A for 8
minutes, what mass of Cu will be plated?

1.92 x 102 mol e

Cu?t % Cu (s)

1.92 x 10° mol e x (1 mol Cu) /(2 mol e’) = 0.96 x 10 mol Cu

0.96 x 102 mol Cu x (63.5 g Cu) /(1 mol) 50.61 g Cu
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Concentration cells Reaction T

In“"+2e > Zn(s) | -0.76

Zn(s) > Zn* + 2e | +0.76

* Type Of/ electrolytic cell @

e E°=0V
* Butif E° =0, how does it |
work? I ;
<] [ =
zinc = = ] : zinc
electrode ” — electrode
My L 3 |
By
anode —— 0.05 M 1M ——— cathode
= Cb\
sulfs o,
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You can use these equations!

no need to
memorize!
* Nernst equation (simplified) - 0.0591 |
. rQ=JE =B -— —logQ
- Q=1TE
* Also has biological uses!
* Other equations AG® = -nFE°
AG°=-RTInK
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MCAT Practice Passage

Experiments with static electricity and the triboelectric
effect revealed the relationship between electrical
conduction and muscle activity. While removing the skin
of the frog, a scalpel that had been electrically charged
touched muscle, and the frog spontaneously moved as if
it had come back to life. Investigations into this "animal
electricity." Showed that tissue not only responded to
electrical stimulation, but was also a conductor of
charge.

Further experiments demonstrated this phenomenon
was not limited to animal tissue. For instance, soaking a
paper towel in an electrolytic solution allowed for
conduction of electricity when placed in contact with
different metals.

NextStep
TEST PRERPIcom

Scientists eventually were able to rank various metals to
create the first electrochemical series (Table 1), and
associated electromotive forces, based on the idea that
various electrodes have a potential to cause charges to
move in a conducting material. Subsequently, a
mathematical relationship (Equation 1) was developed
to predict the potentials for electrochemical cells:

E=E°-(RT/nF)InQ Equation 1

where R = 8.314 J K-1 mol-1, T is the absolute
temperature, n is the moles of electrons in the balanced
reaction and F is Faraday's constant.

MCAT Super Review: Electrochemistry



MCAT Practi

ce Passage

Table 1 Select Standard Reduction Potentials

Reduction Half-Reaction E° (V)

F2(g)+2e = 2F (aqg) +2.87

MnOs (ag) + 8 H* (aq) + 5 e~ = Mn?* (aqg) + 4 H»0 () +1.51
Cr0+4 (agq) + 14 H* (ag) +6e” = 2Cr¥t(aq) + 7HO (l) | +1.33
Oz2(g)+4H(ag)+d4e = 2H0(I) +1.23

Agt (aqg) + e = Ag (s) +0.80

O, (g)+2H0(l)+4e = 40H (aq) +0.40
Cu**(agq)+2e = Cu(s) +0.34
2H"(ag)+2e = Ha(g) 0.00

Ni%* (aq) + 2 e = Ni (s) -0.28

Cd* (agq)+2e = Cd (s) -0.40
n**(ag)+2e = Zn (s5) -0.76

2H,0(l)+2 e = Ha(g) + 2 OH (aq) ~0.83

Lit (ag) + e~ = Li (s) -3.05

NextStep
TEST PREPIcom L
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MCAT Practice Passage

11. An electrochemical cell is built around on the 12. According to Table 1, which species is the best
following redox reaction at 25°C: oxidizing agent?

Cu?* (aq) + Zn (s) > Zn?* (aq) + Cu (s) A. MnO, (aq)

B. Cr,0,% (aq)

What is the cell potential when the concentration of Cu?* C. Zn (s)
is 108 times greater than the concentration of Zn?*? D. Li (s)
A.-0.18V
B.1.10V
C.1.34V
D.1.57V
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MCAT Practice Passage

13. Which of the following is NOT equivalent to electrical 14. Which of the following statements is true concerning
potential? a galvanic cell with a positive potential?

A. Ae(Q) l. The redox reaction is nonspontaneous because the

B. W/A Gibbs free energy is positive.

C.J/C ll. Electrons flow through the circuit from the anode to
D. Kgem/s? the cathode.

lll. The anode is negatively charged.

A.lonly

B. Il only
C.land Il only
D. Il and lll only

NeXtStep MCAT Super Review: Electrochemistry
TEST PREPIcom




nextsteptestprep.com



http://www.nextsteptestprep.com/

You can have an all-in-one

course to handle:

888-530-NEXT

e (Content
e Sirategy
e Practice
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Diagnostic and 1 Full Length Exam
Check Out Our Free 5 practice attempts

Full length answers with explanations

Resources
Question of the Day Emails
Next Step Test Prep has created the Daily knowledge directly to your inbox
most frlee resources for students
preparing for the MCAT. One 2+ Hour Video Lesson

Interpreting your score
MCAT basics
Content and strategy

MCAT Forum & Study Plan
MCAT Coursebook: Lesson 1

Our most popular free resources have
been used by over 50,000 students to
help them prepare for the MCAT.

Personalized Study Planner Tool

Content Review Videos
:888-530-NEXT 3 MCAT QBanks
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Online MCAT Course: Customized Study Schedule

&3 GENERATE YOUR CUSTOM STUDY PLAN

o Select your start date o Select your exam date

- 1e/m/207 HH 11/01/2017 =

January 201 E—

o What kind of a study plan would you like to create? Sun

Express Study Plan Option | Full Study Plan Option l

Express Study Plan Option

The express study plan is a 30-day plan that eliminates most content review and fc T e -

for students who have completed their content review already or have limited tim 3 CDFI'IFI lete 2 Lesson 8 Read BIOIDS"' Ch7 complEte -
passages from the and 8 passages from the

LU PAD Ot : 108 CARS book 108 CARS book
This option will include both thorough content review and strategy/practice. It is re - ﬂ'
' Read Psych & Soc &
E . Ch 4.- 5’ and & Complete 2 -
Complete 2 Electrophoresis and passages from the Conditioning CR Complete 2

fi th SDS-PAGE CR Vid 108 CARS book Vid f th
o How will you be preparing for the MCAT? e ekl s HASR F=i o == Siensadlbanl
108 CARS book 108 CARS book
Complete 2 @
passages from the
108 CARS book Psych & Soc QBank .
Acid-Base 2: Cognition, etc. Memory 1 CR Video

Properties of Amino @
Acids CR Video

On the side (5-20 hrs/week) | Part-Time (20-40 hrs/week) | Full-Tim -

Complete Q39-64
from AAMC Bio
QPack 1

888-530-NEXT
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Online MCAT Course

888-530-NEXT

100+ hours of core teaching videos on demand

Access to all released AAMC full-length MCAT
exams for practice

Personalized study schedules generated to fit
individual time constraints and specific academic
needs

10+ hours of live office hours every week

(recordings available)

Over 10,000 total practice content and multiple-
choice questions through course materials
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The Obvious Next Step

Best Price. Best Materials. Best Instructors. Customization.

$1599

Kaplan Princeton Next Step
Review

nextsteptestprep.com . _
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Your Next Step in
Online Test Prep...

Free resources
Course books
Videos

1:1 Tutoring
Online office hours

1. —
; 2\1’3
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' f}b) o1 «))

Step :

Practice tests o
ot ep*

127 127
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Want the
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One-on-One Tutoring with Next Step Test Prep is for you!

Test prep isn't one-size-fits all and this is really

. When | studied for
the MCAT the first time, | used Princeton Review
and their strategies really did not work for me at
all - they weren't personalized for my needs and
actually hindered my progress while studying.
Working with my tutor was completely different.
From the beginning,

. The skills | worked on with my
tutor not only helped me get my dream score, but
they actually helped me in my classes outside of
the test as well. - Kyrra Sept 12,2017

888-530-NEXT

When | initially took the MCAT, | got a 495. | was
destroyed and thought all was lost. To prepare |
had taken a once a week Kaplan course which
gave me false confidence and an empty bank
account. After

and got a 510.
Two points higher than my goal score of a 508!
My tutor was honest with me about what was
realistic, yet encouraging. He showed me areas |
needed to buckle down and improve on and
helped me learn strategies to use my knowledge
to its full potential.

| am
now interviewing at various medical schools and
get to go in confident about my score! Thank you
Nextstep! - Talitha Sept 8, 2017
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It is far more in tune
with the difficult problems and
passages that were on the 2017
MCAT , | especially love their
focus on math and physics
which was mostly ignored by
Kaplan. Vlad - July 8, 2017
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NextStep

Student First =

At Next Step Test Prep, we
understand what matters most -

Live Extra Help on Content & Strategy
Diagnostic & Full Length Practice Test
Score Report Analysis
Public Office Hours
Super Review Sessions
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mcat@nextsteptestprep.com
NextStepTestPrep.com/mcat-resources-page/

888-530-NEXT

MCAT Super Review: Electrochemistry

NextStep

TEST PRERIcom



http://www.nextsteptestprep.com/

