EXAM REVIEW — SCH4U

UNIT © - ORGANIC CHEMISTRY

1.
Identify the functional group(s) in each

molecule.
NH,
w(J

OH
{a) CHgCHzCHCHzCHQ
{¢) CH;— CH=CH—CH—CH,3

2

Classify each type of organic compound.
(a) C}'Ig‘_NHZ

{b) CH,CH,CHCHj,4

CH,CHj

{c) CH;—CH,—CH

CHj;
O CH,—CH;

{e} HO—C—CH-—CH,—CH;
]
. {fy CHsCH(CH3)CH,CCH;

3.1) Know the terms: saturated, unsaturated,
cyclic, alkane, alkene, alkyne, aromatic, isomer

ii) Write the general formula for an alkanes, alkenes
and alkynes

4. Constrast (5) Inorganic compounds
and Organic compounds.

Ex. Inorganic compounds have higher m.p.

5.
Give the IUPAC name for each compound.
OH
Br

{a) CH3“‘CH“—CH3 {b}

{¢) HO—C—CH,— CH,— CH,—CHj
0

{(d) CH3—CH,—C—0—CH,—CH;
CH; CH; O
{e) CHQ“—CH_"C_Cﬁz““(Il_Cﬂz“‘—CH;;
CH,—CH,;

6.

Name each compound. Then identify the
family of organic compounds that it belongs to.

C:H:; CH:S—
{a) {c}
CH,
CHs CH,CH,
(b) \/j:\ {d) /j\/OH
OH (’ﬁ
CH;

[e) CH;;"‘— GHZ_ CHZ_" CHz'—N‘_‘ CHz’_" CH3

{f) CH3CH,C—NH—CH,CH,CH,CH;,4




7. .
. Draw a condensed structural diagram for each
compound.

{a) 1-propanamine
(b) 3-ethylpentane
{c) 4-heptanocl

(d) propanoic acid
{e} cyclobutanol
{f} methoxyethane

{g) 1,1-dibromobutane
{h} 2-methyl-3-octanone
(i} hexanal

{i) N-ethylpropanamide
{k} methyl butanoate

8.

Draw a structural diagram for each compound.
(a) 3,4-dimethylheptanoic acid

{b) 3-ethyl-3-methyl-1-pentyne

& - . .2,2-dimethyl-3-octanamine

(a - -methylhexanamide
{e) 1,3-dibromo-5-chlorobenzene

9.

Draw a structural diagram for each compound.
Then identify the family of organic compounds
that it belongs to.

{a) 4-ethylnonane

{b) 4-propylheptanal

{c) 3,3-dimethyl-2-hexanamine

{d) 2-methoxypentane

{e) para-dimethylbenzene

10. i) Define polymer.

ii) State 3 pros and 3 cons to the invention
of polymers (plastics)

11.
(a) Draw condensed structural diagrams for five
isomers with the molecular formula CgHiz
(b) Draw line structural diagrams for five new
isomers that also have the molecular formula
CeH1z. Include one pair of cis-trans isomers.

12.
. Describe each type of organic
reaction, and give an example.

a) addition

b) substitution

c) halogenation
d) hydrogenation
e) hydration

f) esterification
g) dehyration

13.
Identify each reaction

{a} CH;;:CHZ + Hz —> CHqCH;g
I

ib)‘/‘+12ﬁ-—>©+l~ﬂ

{c) CHgCHzCHzOH - CHgCH = CHg + Hzo
{d) CH,CH,CH,0H + HC] —
CI‘igCHzCHzC] + Hzo
{e) CH;CH(CH3)CH=CH; + HBr —
CH3CH(CH3)CH(Br)CH;3
{ﬂ GH3CH2C:H= CHCHQCHQ + Hzo —
CH,CH,CH(OH)CH,CH,CH,

14.

Describe each type of polymerization, and give
an example.

(a) addition polymerization

(b} condensation polymerization

15.

{a) What is Markovnikov’s rule? Why does it
apply to the following reaction?
CH;CH=CH, + HBr =7

{b) Name and draw the two isomeric products of
this reaction.




Y

16. Explain how crude oil is separated into
different fractions. Give examples of the different
fractions at various points along the tower.

5. Refinery gas
Used as a fusl

40°C retrar
! Used in cars

110°C Nephtha

production

o 1ee Kerosene

Used as jet fuel

260°C
= » Diesel ol

—.
Heated

Gruds. sil 34p°¢ Resldue

R T Fuel for ships,
FTTERS, i g
lubricating oil,

Ex. Ketone: testosterone
Aldehyde

Alcohol

Ester

Carboxylic Acid

ie.

Draw the product(s) of each incomplete reac-
tion. Hint: Do not forget to include the second
product, such as H,O or HBr, for a substitution

reaction.

6]

I
{a) CH3CH,— C—OH + CH,;CH,CH,0H —
{b) CH3CH,C=CH + Cl; — (i) + Clz — (ii)

fc) @ v llw —
0

| H,S0
LI Vs B0 oty

88 ——> Used in chemical

Fuel for diese! engines

17. Given an example of a familiar product/substance
that falls into each of these organic categories.

{f H,C=CHCH,CBICHj), + HOH —

(h)@ # Ol o—eels

{il HO —CH,CH,CH,CH; + HC—O0OH —
polymerization
_

(k) HCH2= CIIH
OH

, ” polymerization
(1} nHO{CH,),0H + nHOCCH,COH —— >




UNIT ' —ENERGY CHANGES AND RATES OF REACTION

[ 1.

A given chemical equation is tripled and then
reversed. What effect, if any, will there be on
the enthalpy change of the reaction?

| 2.

Write balanced formation equations for 1 mole of each substance

(C) N I'{&Negfsj

3,

A 10.0 g sample of pure acetic acid, CH;CO,H,
is completely burned. The heat released warms
2.00 L of water from 22.3°C to 39.6°C. Assuming
that no heat was lost to the calorimeter, what is
the enthalpy change of the complete combus-
tion of acetic acid? Express your answer in

units of kJ/g and kJ/mol.

Ane ‘

&Hqce,’n'c, peds —%¥b BeldG ST or — \Q.S’KJZ‘?
S oy

4,
Use equations (1), (2), and (3} to find the
enthalpy change of the formatig
CH,, from chloroform, CHCl,{
CHCly) + 3HCly — CHagg + 3Clag
(1) $Hog + 3Clog » HClg AH" =—9231]
{2} Cfg; + Zﬂzgg) i CH‘Hiﬁ
8} Cy + + Hagg) + 5 Clagg) — CHClagyy

of methane,
Hess! Law b

AH" =-74.8X]

AH" =-1345 k)

Ang: A=z 33L.6 kT

5.
. The following equation represents the
combustion of sthylene glycol, (CH;O0H}».
(CH;OH)agg + 5 Oy - 2C04 + 3H,0g
AH; = -1178 k]

Use known enthalpies of formation and the
given enthalpy change to determine the
enthalpy of foermation of ethylene glycol.

Recall

AWy =4 AR cdueksl ~ T oW cendkanty)

6.
. The following equation represents the complete

combustion of butane, CsHie.

&H}o@ + 5.502@ — 4CE}2[33 + 5&20@

(a} Using known enthalpies of formation,
calculate the enthalpy change of the complete
combustion of C Hyg. {The enthalpy of
formation of C4Hy is —126 kJ/mol}

(b} Using known enthalpies of formation, calcu-
late the enthalpy change of the complete
combustion of ethane, C;Hg, to produce
carbon dioxide and water vapour. Express
your answer in units of kJ/mol and kj/g.

o} Afeomle = —2660 KIlindd

{a) Write an equation that shows the relation-
ship between the rate of reaction expressed
in terms of each reactant and product,

{b} The average rate of production of nitrogen
monoxide is 6.2 x 1072 mol/(L.. s}, What is
the average rate of change in the concentra-
tion of ammonia? -

Angwec: » ;

ARE (enpn), = - bl K57mel b) Atcomb = —i%2A XT3\

7. “ n . . . .
At elevated temperatures, ammonia reacts with State two requirements for an effective
oxygen as follows: collision between reactants.
4NHsgg + 50z — 4NOgg + 6H:0( |

9.

State the difference between a homogeneous
catalyst and a heterogeneous catalyst.



10.

. Phosgene, COCl,, is a highly toxic gas that is

heavier than air. It can be produced by reacting
carbon monoxide with chlorine in a very
slew reaction.

CO{g; +* Clzfg} > COC!;{E)
The following initial rate data were collected
at a particular temperature.

-

0.500 6.45 x 1%
2 0.0500° 0.0500 |6.65x 107
3 0.0500 0.500 |6.50 x 16~
4 0.05 00 0.00500 |6.60x 10732

{a) Write the rate law equation for this reaction.
{b) Calculate the value of the rate constant.
Make sure that you use the proper units.

11. .
The following reaction was studied using the

method of initial rates.
3A(aq) + 4B(ag) — products
The following data were collected.

1 {B

0.200 0.208

1

2 0.600 0.200 45.0
3 0.200 0.400 10.0
4 0.600 0.400 80.9

{a) Write the rate law equation.
{b) What is the overall reaction order? 3 A
{c) Calculate the value of the rate constant, with

the proper units.

&) (= KCAad [ Buyl’

(a& gl

- ' , _ Al 12 -2 <\
o) 0= Ccogh T etyil' e 2-58%10° " Lholos | €©) K=-b25 L mel” Cec
12, 24 13.
. A chemical reaction between compounds C O¢) Consider the reaction below.
ar‘adD_isﬁrst-order:mCimdsecsﬂdordarigD. “ | 2A+B—>C+D
Find the unknown information in the table 4‘:‘ At 20°C, the activation energy of the forward
below. - - . . o B 2| reaction is 59.9 kJ/mol and the activation
PRSI | evorey of tho vevarso reaction is 72,0 K/mol.
3 1| sas | ue | sem S {s) What is the enthalpy change for the reaction?
n - — & | M) Sketch a potential energy diagram for the
({Zi z.a 0.20 L8 ———
.0 0.40
23| &) Al —\20 KT /el

14.

Reachion Meahan T

Nitrogen monoxide reacts with hydrogen gas to produce nitrogen

gas and water vapour. The mechanism is believed to be:

slow

Step 2: N0, + H; — N,O + H,O fast
Step 3. Nzo +H; — Nz + Hzo fast

2 NO — N,0,

Step 1:

any reaction intermediates, rate determining step, rate law equation,
sketch of potential energy diagram for the reaction,

For this reaction find the following: the overall balanced equaﬁon,

15.
{s) Explain, in your own words, what is meant
by the term “activation energy.”

{b) How can the idea of activation energy be
nsed to explain the temperature depsndence
of rate?

{c) How can activation energy be used to
explain why a catalyst increases the rate of
a chemical reaction?

d)

An important function for managers is to determine the rate-
determining steps in their business processes. In a certain fast-
food restaurant, it takes 3 minutes to cook the food, 1.5 minutes
to wrap the food, and 5 minutes to take the order and make
change. How would a good manager assign the work to four

employees?

Y



LN
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1.

Name the factors that can affect the equilibrium
of a reaction.

12, _

The following reaction is at equilibrium.
Which condition will produce a shift to the
right: a decrease in volume or a decrease in
temperature? Explain why.

Hyg + Claggy = 2HClg + heat

3

The following system is at equilibrium. Will an
increase in pressure result in a shift to the left
or to the right? How do vou know?

E'{I}ﬁg} = ZC0 + 02(33

4,
The oxidation of sulfur dioxide to sulfur
trioxide is an important reaction. At 1000 K,
the value of K, is 3.6 x 1075,

250, + Oy = 28039

A closed flask originally contains 1.7 mel/L
SOqg and 1.7 mol/L Osg. What is [SQs] at
equilibrium when the reaction vessel is
maintained at 1000 K7
AnS. [so3T=2le.0bkby=

{;r% Wiii&

5.

0.50 mol of COyy and 0.50 mol of H,Opy

are placed in a 10 L container at 700 K.

The following reaction occurs.

COg + HoOggy = Hyy + COgy K. =83

What is the concentration of each gas that is

present at aquﬂ;ibrium‘?

Ans Ty )=(€0;1=0.08% melfi-
ECD?“?%Gﬁﬁi’}fﬁ el /

6.

The following results were collected for two
experiments that involve the reaction, at 600°C,
between gaseous sulfur dioxide and oxygen to
form gaseous sulfur trioxide. Show that the
value of K; was the same in both experiments.

7.
. Equal amounts of hydrogen gas and iodine
vapour are heated in a sealed flask.
{a) Sketch a graph to show how [Hygl and
[Hiyy] change over time.
(b} Would you expect a graph of [Iyg] and [Hig]
to appear much different from your first

- Give two examples of each of the following

acids and bases.

{a) Arrhenius acids

{8} Arv\reniws rbases .

{c} ansted-anr}f bases that are not
Arrhenius bases :

* Experiment2
' graph? Explain why.
{8Q,1=2.00 | [80,]=1.50 | {SO,]=0.500 | {80,] =(¥.5*90
[021=1.50 | [Oz1=125 |[C:l=0 [0s] =0.0450
(80,1 =3.00 | [S041=3.50 | [SO3]=0.350 | [SO;] =0.260
8. 9.

Write a chemical formula for each acid or base.
{a) the conjugate base of OH~

{8} the conjugate acid of ammonia, NH,
{c} the conjugate acid of HCO4~
{d} the conjugate base of HCOs~

10. State Le Chatelier’s Principle. Predict what will
happen to each of the following equilibrium equations
when the following stress is applied. Balance the equations

__C(s) +__CO2(g) + heat « ___CO(g)

a. Increase the temperature of the system
b. Increase the pressure applied to the system
__c. Increase the amount of Cg)

11. Predict what will happen to each of the following
‘equilibrium equations when the following stress is applied.:

12 + 51.9kI¢>

— Hg+___ ___Hig

e

a. Decrease the temperature of the system
b. Increase the pressure applied to the system
c. Increasing the amount of 12




12.
A student dissolved 5.0 g of vitamin C in
250 m . ?{Wﬁt@‘ L .n,wim mass of 383_2&1{: 13.25.0 cm3 of a 0.10 mol/L solution of sodium hydroxide was
acid is 176 g/mol, and its K, is 8.0 x 1075 ) . . . .

titrated against a solution of sulphuric acid of unknown

Calculate the pH of the solution. Note:
Abbreviate the formula of ascorbic acid ™ concentration. 27.3 cm3 of the acid was required. What was the
concentration of the acid?

o I“ij&-sc. .
[Hz0%)=3.0x107 3y pH=2.52 Ans. 0.0%b wol /1
14. If the pH of urine is outside the normal range of values, this can indicate
medical problems. Suppose that the pH of a urine sample was measured
to be 5.53 at 25°C. Calculate pOH, [H;0%], and [OH"] for the sample.
15.
Propanoic acid, CH3CH.COQOH, is a weak monoprotic acid that is used
‘to inhibit mould formation in bread. A student prepared a 0.10 mol/L
solution of propanoic acid and found that the pH was 2.96. What is
the acid dissociation constant for propanoic acid? What percent of its
molecules were dissociated in the solution?
16 Formic acid, HCOOH, is present in the sting of certain ants. What is the
" pH of a 0.025 mol/L solution of formic acid?
Ka for formic acid = 1.8 x 10™
Pyridine, G;H;zN, is used to manufacture medications and vitamins.
17.  Calculate the base dissociation constant for pyridine if a 0.125 mol/L
aqueous solution has a pH of 9.10.
18. 19.
Calculate the molar If 150mL ofa 0.200mol/L CaCl (34) and 150mL of 0.05mol/L
solubility of zinc NapS04(aq) are mixed at 20°C,determine whether a precipitate will form,
hydroxide at 25°C, where F o .
1 or CaSO4(aq) at 20°C, Ksp is 3.6 x 10-5.
Kspis 7.7x 10

21. Write ionization equations for each of the following salts, state whether
cation hydrolyzes, anion hydrolyzes and whether the salt is acidic, basic or
solubility of PbCl2(s) ina | neutral.

0.4 mol/L NaCl(aq)
solution at SATP?

20. What is the molar

a) Salt K,CO; b) Salt NH4CIO,

lonization Equation:
Cation Hydrolysis equation:
Anion Hydrolysis equation:
Is salt acidic, basic or neutral?




22. Match the titration curve with the appropriate title.

a. strong acid titrated with a strong base
b. weak acid titrated with weak base
c. strong base titrated with a strong acid
d. diprotic acid titrated with strong base
e. weak base titrated with strong acid
f. weak acid titrated with strong base
| | |
| L oftrant 5; il of titrant’ ; loftirant | mioffiant | mioffigant
: : Concentration Versus Time
23. Graphlcal}y analysis of ) , : ) ——
stresses applied to a system at 2.50 ;
equilibrium. 18
2.00 &
a. Write a balanced equilibrium ~
equation 31 su -
b. What is the stress that is gk p '
applied at points labelled E s
Disturbance A, B and C | Ry M A -
(8374 mnk C S
0.50 iy
7 - e SOk
0
] 5 10 34 20 254 0 35+ 45
Tims (s)
ﬁiﬁn):zazmm ! l {)istagmms J ‘ !)iﬁugmme

Answers:

15. Ka=1.2x105
% dissociation = 1.1%

16.x = 0.002 pH=2.7
17.Kb= 1.4 x 10

18. [Zn(OH)z] = 2.7 x 106 mol/L

19.Q =2.5x10-3 Q>>Ksp precipitate

20. [PbCl2] = 1.0625 x 104 mol /L



UNIT —STRUCTURE AND PROPERTIES

1.
Explain how the Bohr atomic model differs
from the Rutherford atomic model, and explain
the observations and inferences that led“Behr o

2.

Briefly describe the contributions made by the
following physicists to the development of the
quantum mechanical model of the atom.

propose his model. {a) Planck {d) Heisenberg
{b} de Broglie {s} Schridinger
{c} Einstein

3. 4.

Explain how Pauli’s exclusion principle and
Hund’s rule assist you in wnﬁng electron
configurations.

Give the energy level and type of orbital
occupied by the electron with the fnﬁowizlg _
set of quantum mzmbaw n=3,1=1

1 :

g mg“"'g .

5.
Which of the following is the correct orbital
diagram for the third and fourth principal
energy levels of a vanadium atom (Z = 23)7
Justify your answer.

@ [T ]
m [T
l
l

@ty T ]
@[ttt

6. .
Each of the following orbital diagrams is
incorrect. Identify the errors, explain how you
recognized them, and use the aufbau principle
to write electron configurations using the
corrected orbital diagrams.

{a) (}El’bﬂﬂ: .
ﬁs)lmrn‘lTHHlT“ir} l l
(e) bromine: [1V] [T 11 { 1] 1] 1]

Zs

. The electron configurations below represent
atoms in excited states. Identify sach atom, and

8.
. Identify elements whose atoms have the-
following valence electron configurations:

write itz ground state electron configuration. la) 55' {e) 35
{a) 15%25°sp®3s*3p* {b) 4523d° {d) 45°3d'%4p°
{b) 15%25°2p835%3p*as
(e} 15225%2p°35%3p°4s?3d*4p"
{d) 15°25%2p°35%3p°as?3d* 4 pP5s14 42
9. 10.

Why are there no p block elements in period 1
of the periodic table?

Describe the intermolecular forces between the
molecules of hydrogen halides (HF, HCl, HBr,
HI), and explain the difference in their boiling
poinis.

11.

What is the difference between a permanent
molecular dipole and an induced dipole in a
non-polar melecule?

12.

What types of intermolecular forces must be
broken to melt solid samples of the following?
{a} NH; {b} Nal {c} Fe {d} CH,




13.

In which compound, H:O or in NH,, will the
hydrogen bending be stronger? Explain.

14,

Determine the molecnlar shaps of the hydroniiim ion HO+

¥

15. .
Determine the shape of SiF> using VSEPR theory.
16.

* Knew
AE.N vawes o

Lold {—(e_r\é‘;> E, AW

preds e L ndreom e ke

bm&\r\q Lisnic / nen poltar / pﬂ!‘v«‘ vaw

- Use VSEPR theory to predict the molecular shape for sach of iha

following:
{s) HCN (b) 50, tc) 503 1) 80,
. Using mhybﬁ&edammicmbﬁais desm’bemaiamﬁcorbhismused ﬁnheMowhg
molecxﬁestofonnslgmbonds.
aF F__F__
b.HS LR B, M
\8.

Desabeh&hybmﬁzaﬁondﬂmcerﬂ’alatom&s

\a.

3. Sio, sp OF ;pz 2
b. PCI:;

sdzv

Of;porspdasp

8 or ;pz or ,wa'r or q:?d Ol’ msdz

Account for the bonding in FLCO (a tgonal planar molecuiar geometry).

a. What Is the hybridization of the carbon atom?

s OF
b. Whﬂme#;eappmﬂmatebondang!esabo&ﬁhewbmatom?

°

c. Howrrmysigmaandpibmdsmaammmemlew!a?

2

oF 5 OF 5% OF g%

___o‘bmds = bonds
% ¥ i = T e vessaee,
20 Whaihﬁﬁdmbtbisetisusadbyhemﬁerﬁnedatmnﬂyﬂ;pfbﬂaﬁﬁgaﬂmﬁes?
aCS: = b.CHs ' c.BFs e. H;CO
Z-t How many sigma and pi bonds are thers inamoleculeof 0,? _____obonds _____ &
bonds
ST S R R A T
I ] © .-
—~ P . ;\ V) & =
v e d_ sd§ ,\\4 [e39) .
= E ; w = - v ¥ 4
> o < s 2 : 3.’ “XL e or a-
Y. Z e | . g ' 3 w & oo o
3 U 7 o~ ol o A [ “ R
SRR “ 13 N I T
= J * 9 — i ~ ik = S
= 5 13 t Te & 5 9 YWk o K
L e 2 - = =R &1 @ X ¥itb o T >~ o 4
oA e e S v 7 & E"J 2 ) wi He ‘/
— . 2——-<- o ﬁ G- \( ﬁ i o ﬁ_ 3 - Rz g N\ Sy /\g, fé /j b
7 e . = /,3/’5' L - e s 6 - : N
. Pk B 3 & e - < 5 & .
O . > v A - S Q .-
ro' o - \,_.'j’ s oo - - f N A
s @



UNIT - ELECTROCHEMISTRY

1.

Determine the oxidation number of each
element present in the following substances.
{a} BaH,

2.
Determine which of the following balanced
chemical equations represent redox reactions.
For each redox reaction, identify the oxidizing

{b} AlCy agent and the reducing agent.

{e} KCN fay 20:H, + 150, — 1200, + 61,0

{d) LiNO» (b} CaO + SO, — CaSO,

e} [NH,J.C.04 {fe} Hy + I — ZHI

i Sy {d} KMnO, + 5CuCl + 8HCI —

{g) AsOqs* KCl + MnCl + 5CuCl, + 4H,0
{h} VO,

(i} XaOqf~

(i} S.06™
3. 4

Determine which of the following balanced net
ionic equations represent redox reactions. For
each redox reaction, identify the reactant that
undergoes oxidation and the reactant that
undergoes reduction.
{a) 2Ag+(&qg + Cugg) — 2Ag4E + Cuz’*“;w]
{h) sz%[aq) + Sg"(a,q) - PbS[g}
{e} 2Mn*" + 5Bi0,;” + 14H* —

2Mn04~ + 5B1* + 7H20

(a) Examples of molecules and ions composed
only of vanadium and oxygen are listed
below. In this list, identify molecules and
ions in which the oxidation number of
vanadium is the same.

V205
V,04
VO,
VO
vO,*
yg’%
VOy~
VO,
V_;{j 93-

{b) Is the following reaction a redox reaction?
ZNH, VO, — V305 + 2NH, + H,O

5.

Use the half-reaction method to balance each of

the following equations.

{a) MnO; + CI" — Mn*" + Cl, (acidic
conditions)

{6) NO + Sn — NH,OH + 8n?** (acidic
conditions)

{e) Cd** + V¥ = Cd + VO, (acidic
conditions)

{d) Cr — Cr{OH});~ + H; (basic conditions)

(e} 8,04% + NiO, — Ni(OH), + SO4*" (basic
conditions]

{#f) Sn® + Oy — Sn*" (basic conditions)

6.

Use the oxidation number method to balance
each of the following equations.

{b) PH; + Oy — P40y + HO

g} 1,05 + CO — I + COs

(d) SOs* + 0z — S0,*




Is

Calculate the standard cell potential for the galvanic cell in which the

following reaction oceurs.
27 (ag) + Braggy — Loy + 2B gy
8

Calculate the standard cell potential for the galvanic cell in which the

following reaction occurs.
2Nay) + 2H,0yy — 2NaOHg + Hag
9

Predict whether each reaction is spontaneous or non-spontaneous under

standard conditions.

(a) Cdyg + Cu®ag — Cd®ug + Cugg () Iogg + 2Cag) — 2T ag) + Clagg

10.
Explain the function of the following parts of

an electrolytic cell.
{a) electrodes {¢) external voltage
{b} electrolyte

11.

In a galvanic cell, one half-cell has a cadmium
electrode in a 1 mol/L solution of cadmium
nitrate. The other half-cell has a magnesium
electrode in a 1 mol/L solution of magnesinm
nitrate. Write the shorthand representation.

12.
What is the importance of the hydrogen
electrode?

13.

 Write the half-reactions and calculate the

standard cell potential for each reaction.
Identify sach reaction as spontanecus or
non-spontanecus.
{a) Z‘n{s} + F82+{aqj e .ZI]Q+[aq} + FB{g;
{b) Crg) + AlClyaq) — CrClapg + Al
{¢) 2AgNOsaq) + HoOsz(aq) —

2Ag + 2ZHNOgq + Oz




