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(( Slnsh diagpd — gBleli — ualdl — A3l e gl — 3aal )aclyilly (alea?) dillae allad 230; CHM.5.3.04.001.02

CHM.5.3.04.001.02 List five general properties of aqueous bases and acids (taste, color of indicators, how it feels, reactions and electrical

conductivitvy

1) Which of the following statements describes the properties of solutions
of acids and bases?
a. Acids taste bitter and bases taste sour
b. Solutions of acids and bases conduct electricity
c.'Acid solutions turn litmus paper blue

d. Hydrogen gas is produced by the reaction of solutions of bases with metals

~
sl Auylarl Gl sclally valaa®dl Cijey CHM.5.3.04.001.11

CHM.5.3.04.001.11 Define acids and bases according to Lewis theory

J

2) What does SO; represent in the following reaction?

. 2-

..

; ;
Lo g 4
o=s + : 9% — =Q—?—Q=
I
0 0

a. Lewis base, it donates a pair of electrons
b. Lewis base, it accepts a pair of electrons
c. Lewis acid, it donates a pair of electrons

d. Lewis acid, it accepts a pair of electrons
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fipeal olea¥ cibial Sl eyl o 368 ve Ka Ciuenl aeall el cgls s2a: CHM.5.3.04.006.01

CHM.5.3.04.006.01 Define acid ionization constant, Ka, while writing the ionization constant expression for different weak acids

& >
3) What is the K, value of a 0.1 M HCNO solution and pOH =11.0?

a.1.01 x 1075
b. 1.01 x 10712
cah0 % 1072

d. 1.0 x 1071°

Gadhall Wmaay sac Al By Afilyall asicliy saeadl fal Suy AiThall i CHM.S5.3.04.003.04

CHM.5.3.04.003.04 |dentify the refationship between the strength of an acid and its conjugate base and the strength of a base and its

————

Wonninnats acid
< /

4) For the following balanced reaction, which of the following statements is correct?

HC2H302(aq) =+ HzO(}) ﬂ H30+(aq) 4 CzHSOZ_(aq)

a.. The equilibrium lies far to the right because the base C:HzO;™ is weak,
and the conjugate base H:0 is strong

b. The equilibrium lies far to the left because the base C;H30O;™ is weak,
and the conjugate base H,O is strong

¢. The equilibrium lies far to the right because the base C;Hs0;" is strong,
and the conjugate base H,O is weak

d. The equilibrium lies far to the left because the base C:H;0;™ is strong,

and the conjugate base H,O is weak

& 0543551245 [ s | EOT 2 Revision
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KA dess dasacall aleall 58 s KD aaiis dwamll acleall 30 o lasy CHM.5.3.04.003.05

CHM.5.5.04.003.05 Relate the strength of weak bases to lhe numerical values of Kb and the strength of weak acids lo the numerical values of

4

S) Which of the following statements is correct regarding the following

bases ionization equations?

lonization Equation K;, (298 K)

Ethylamine C,HsNH(aq) + H;0() = C,HsNH; aqg) + OH ™ (aq) 5.0 % 10~%
Methylamine CH;NH»(aq) + H,0(l) = CH:NH;*(ag) + OH " (aq) 43x10~*
Ammonia NH ;(aq) + H,0(l) = NH, " (aqg) + OH (ag) 25x 105
Aniline CgHsNH(aq) + H;0(l) = CgHsNH; (aqg) + OH(ag) 43%10°°

a. Ethylamine is the least electrically conductive base

b. Methylamine is weaker than ammonia

c. Aniline is the base that contains the fewest ions when ionized

d. The concentrations of ions resulting from the ionization of aniline are greater than

the concentrations of the ions resulting from the ionization of ammonia

-~

el Al s Bas wie 2eoyaglly g pugl il s e 3 Kw asia CHM.5.3.04.007-01

CHM.5.3.04.007.01 Use Kw lo calculate the hydronium ion and hydroxide ion concentration at a given lemperalure and vice versa

S

6) In the following equilibrium equation for pure water:

Why does the value of Ky not change H:00 2 H' g + OH g

when other hydrogen ions added to water?

a. shifting the equilibrium to the right and increasing the concentration of H™ ions
b. increasing the rate of ionization of water molecules

c. increasing the concentration of OH™ ions in the solution

d. H reacts with OH™ to form more H>-O molecules

& 0543551245 [ 1o | EOT 2 Revision
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LSl Sl A gy pugll oty s pigdl a0y s p0glly apsis el Slsd B85 rand elad) 2l ol puii s CHM. 5.3.04.007.02

CHM.5.3.04.007.02 Describe the relation between pH and pOH and perform calculations invelving this relation

7) What is the value of [OH™] and pOH in a solution whose concentration

of H is 4 x 10—~ M?

choice [OHT] pOH
a. 2.5 X107 M 9.60
b. 1 %1070 10.0
c. 25x10°M 8.60
d. 1 X107 M 9.0

e > 31 3

e
K298 5] C25 2ir daSs g lls fnms kgl Caligsl 5350 Adlall fdlonadl saclly Aodaes fio Las oCHM.5.2.04.006.03 }

CHM.5.5.04.006.03 Ralate the acidity and basicity of an aqueous solution to the hydronium and hydroxide ion concentration and pH at 250C or
K 298

. -~

8) How many times more acidic is solution A than solution B?

a. 100
pH Solution Jsa-al)
b. 10 1 A
c.l1 3 B
d. 1000
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el Cad B £a3 ($IBEY dlzal vt plomall danlo g Gumagiegl 8y dand (f) 130Ew] aslgally o laz bl e dialide Fleid Eplrall aldoia Ciams CHML5.3.04.009.01
B el ol @ils S olaall Jeloeo v cBlinall moeoeliy aigh § oo (SN _uially

LCHM.5.3.04.009.01 Describe the titration curves of different acids and bases with respect to pH and nature of solution at equivalence point ‘

indicator used and ils color change and volume of titrant needed for changing color of indicator

.

9) Which of the following statements is correct according to the titration curve and
indicator table shown below?
Indicator Range ::
Bromothymol blue 6.0 -7.6 5
6
Methyl red 4.2 - 6.2 .
2
Methyl orange 3.2-4.6 0
o 10 20 30 40 50 &0 70
L) sl jac i) mas
Volume of base added { mL)
a. The acid and the base are strong, and bromothymol blue is the suitable indicator
b. The acid is strong, and the base is weak, and methyl red is the suitable indicator
c. The acid and the base are weak, bromothymol blue is the suitable indicator
d. The acid is weak, and the base is strong, methyl orange is the suitable indicator
™

& plandl ULy Al Cilmall Jgloall ey Jskoedl {5555) &Y 90 e CHIML5.3.04.004.06 ‘

CHM.5.32.04.004.06 Calculate the molarity (concentration) and volume of a solution using titration data J

N~

10) What is the molarity of a nitric acid solution if 43.33 mL of a 0.1000 M KOH

is needed to neutralize 20.00 mL of the acid solution?

I_INOS(aq) §F KOH{;.q) — KNOg.(_aq) + H>Oq

a. 0.830 M HNO; KOH
b. 0.462 M M = M=

c. 0.560 M V= =

d. 0.217 M n= =
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Sl shuel g il )13l JIRaY1 5488 (pe wae CHM.5.3.05.001.04

CHM.5.3.05.001.04 Distinguish between oxidation and reduction in terms of change in oxidation number

11) In the reaction represented by the equation below.

Which of the following is correct?

zBl‘_{aq] -+ Il(aq) — Bl"z{aq) + ZI_{aq)

a.- The iodine receives electrons from the bromide ions, and it is oxidized
b. The iodine receives electrons from the bromide ions. and it is reduced
¢. The bromide ions receive electrons from the iodine, and it is oxidized

d. The bromide ions receive electrons from the iodine, and it is reduced

~
Jiy 50l Lo las 3 Jrseall Jaladls anCiall Jolall C8yazy CHM.5.3.05.001.08

CHM.5.3.05.001.08 |denlify oxidizing agent and reducing agent in a redox reaction

J

12) In the general equation below, if you know that the reactant X is an oxidizing agent.

Which of the following describe it correctly?

X+Y - XY
1 Gains electrons - its oxidation number increases — it is the oxidized
2 Loses electrons - its oxidation number increases - it is the oxidized
3 Gains electrons - its oxidation number decreases - it is the reduced
4 Loses electrons - its oxidation number decreases - it is the reduced
a.'1
b. 2
&
d. 4

& 0543551245 [ 2 | EOT 2 Revision %3
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Sre G il wnSE 20 300w CHML5.3.05.001.02 ‘

CHM.5.3.05.001.02 Define oxidation number of a compound

-

4
13) Which of the following substances has an oxidation number of bromine = +5?
BrO;” — BrOs~ — BrOs;™ — BrO~
a. BrO:~
b. BrOs~
c. BrOy”
d. BrO™
-

sty 5081 Lo i) JEAenl Lels5 Chimle BASI Jelds bms 550 CHM.5.3.05.001.10

CHM.5,3.05.001.10 Write oxidation-half reaction and reduction-half reaction for a redox reaction

L

14) What are the two redox half-reactions of the following redox reaction?

FE(S] + CHSO-ﬂaq) — FGSO-t(an + Cu{s}

choice | Oxidation half-reaction | Reduction half-reaction
a. Cu — Cu?" + 2e” Fe?* +2e — Fe
b. Fe +2e — Fe Cu — Cu® + 2¢”
c. Cu? +2e — Cu Fe — FeX + 2e
d. Fe — Fe* + 2e Cu?*" +2e — Cu

0543551245
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iy
waanl Jslmall § Audaail Wdte Bl 3k LokeSI OMeladl 932 CHM.5.3.05.002

CHM.5.3.05.002 Balance redox reaction using half—reaction method in acidic solution

15) What is the balanced equation for the following redox equation?

(using half-reaction method, in acidic solution)

C2042_ +- Cl‘042_ — CI"H + COz

a. 16H + 3C,04 + 2Cr0O42 — 2Cr¥ + 6C0O: + SH-O
b.8H  +3C,047+2Cr0s= = 2Cr¥ +6C0- +4H-0
c. 16H + 3C,047 + CrOs7 — Cr*" + 6CO» + 8H-0

d. 10H" + C;047 + 2Cr0O4* — 2Cr* + 2C0;, + SH,0

el Ughona (3 JIAEY 15 50wS Y lelas (e CHM.5.3.05.002.05

CHM.5.3.05.002.05 Balance redox reaction in basic medium using hall-reaclion method ‘

~

16) When balancing equations for redox reactions in a basic solution. What is done in

the last step in the balancing method?

a. Hydrogen ions (H") and water molecules are added to either side of the equation

b. Hydroxide ions (OH") and water molecules are added to either side of the equation
c. The numbers of atoms only balanced in both sides of the equation

d. Adjusting the coefficients so that the number of electrons lost in oxidation

equals the number of electrons gained in reduction

& 0543551245 [ 2a | EOT 2 Revision %3
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Sl 5la! 2dmess Jelasll sy die (550 IS 1320 e pan Ul a ASUYH - AT - doeladl B daia ) - 255601 - 25301 (Al pal) A dlalad) AdSdl s Sa L B ety CHM,S.B.DS.DDT.L‘*Z\‘
el IR
CHM.5.3.05.007.02 Identify components of a veltaic or galvanic cell (anode. cathode. salt bridge, wires. electrolyte compartments): while = ‘
\fxplaining the role of each component, when does the reaction start and determining the direclion of electron and current flow
17) Which of the following correctly describes the voltaic cell shown in the reaction
below? 3Mng, + 2Fe* g — 3Mn* g + 2Fe)
1 The mass of the Mn electrode increases during voltaic cell working
2 Anode reaction: 2Fe — 2Fe?" + 2e”
3 A salt bridge allows ions to pass from one side to the other
4 | Electrons move from the Mn electrode to the Fe electrode through the metal wire
a.'1, 2 only
b. 1, 4 only
c. 3,4 only
d. 2, 3 only
( Y el USIEL s Jelazh O 13) Lo 3oy 51 gz plawmd helanhl CBlaty) dowolal JIs3 354 euiscw CHM.5.3.05.007.05

CHM.5.3.05.007.05 Use the half-cell standard reduction potrentials to calculate the electrochemical cell standard potential, while determining whether the redox
reactions are SPOoNTAngous or non-spontaneous

18) What is the cell potential for the following balanced redox reaction, and is the
reaction spontaneous or not?

cell reaction 4l Jslis 2A1 ag + 3Cug) — 3Cuag + 2Al

reduction potential J 33 %> | E, =_1.662V Ec, =+0.341V

choice E;e“ (V) | Reaction spontaneity
a. -1.321 spontaneous
b. +1.321 non-spontaneous
= -2.003 non-spontaneous
d. +2.003 spontaneous

0543551945 @z EOT 2 Revision %83
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ASALSy Ug ASUYI Ol slaily 393801 pl 35581 st JIFSNg 8awSYI Leldd fo JS Givmo ool Buige « &l sall adsdls 4ol s AUV AL (o 014 CHM.L5.3.05.011.03
Algum= ASAL aue ol Jelasil Gigas

CHM.5.3.05.011.03 Compare between electrolytic cell and voltaic cell in terms of identifying where will reduction and oxidation processes take

place, anode, cathode, direction of electron flow and current flow and spontaneity of the reaction occurring

19) Regarding the two cells in the figure below. Which of the following is correct?

o fow

—
19

a. Cell 1 is voltaic and converts chemical energy to electrical energy

b. Cell 2 is electrolytic and converts chemical energy to electrical energy
c. The reaction in cell 1 is spontaneous

d. The reaction continues in cell 2 until the zinc strip is used up and then

the reaction stops

o ="
Lo e D) daluseint shall el oo gllaall cd g STV 559 3536019 35381 CByaing oSUall Al Jand CanS inasy sbyeSIb DUl ddes (dyai CHM.5.3.05.011.05

CHM.5.3.05.011.05 Define electroplating while describing how it works, identifying anode, cathode and electrolyte needed for an electrolytic cell in which a selected
metal is to be plated on an object

-~

20) Objects are electroplated when a uniform coating is deposited as a protective or

decorative layer, as shown in the figure below. Which of the following is correct?

a. The metal used for coating is the cathode
b. Silver is oxidized to silver ions at the cathode
c. Silver is oxidized to silver ions at the anode

d. The object to be plated is the anode
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