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Chemistry 30
Practice Diploma 2

Use the following information to answer the next two questions.

Some matches consist of a wooden stick and a head that contains tetraphosphorous trisulfide,
P4S3(s), and that can be ignited on any rough surface. When the match is drawn across
a rough surface, enough heat is generated to start the reaction represented by the following

equation.
P4S;() + 80,(g) = P40y + 350,(g)

Dmm oﬁkmwmmv =—155.0 kJ/mol
Dmm Omv&o_aamv =-2 984.0 kJ/mol

1. The energy released during the combustion of the wood in the match originally came
from the

. atmosphere

C. formation of cellulose in the wood

D. decomposition of carbon dioxide and water

2. Which of the following potential energy diagrams represents the reaction that occurs

at the head of the match?
A, B. p—
,.0,4(s) + 3 S0.(g) [P,S:G)+ & O.(g)
\
2 /| | AH30 2 \ AH>0
=y / =y A
P,S:(s}+804g)/ o] PO+ 350,
Reaction progress gﬂ progress
C. D.
P.S;sJ+§0,(g) : P,0,,(s) + 350,(g)
2 \| | dH<0 2 ] am<0
Cn n" /
\P.0,(5) +]3 SD,() P,S;(s)+ 8 O(g)

gaﬁ. progress gao: progress
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Use the following information to answer the next two questions.

Sour gas is a mixture of predominantly methane gas and hydrogen sulfide gas.
The Claus process can be used to remove hydrogen sulfide gas from sour gas as
represented by the following equation. o 4 _

@.—mm@v + 40,(g) > Sg(s) + 8H,O(g) °=-1769.6kJ
\

N

Numerical Response

H The enthalpy change for 1.00 mol of H,S(g) during the Claus process, expressed A Y. . A Y o 17€9.€ k7
in scientific notation, is +a.be x 10?7 kJ/mol. The values of a,b,c,andd Ha§ n Bl
are , R , and .
(Record your 4-digit answer in the numerical response section of the answer sheet) 22 2 k3 \} |
5. During the Claus process, energy is i the surroundings, and energy x 7.21 x fot & ﬂ\?

is included as a it in the balanced equation.

The statement above is completed by the information in row

Row i i
A. absorbed from reactant
B. absorbed from product
C. released to reactant
\_ww released to product
A=

Use the following information to answer the next question.

A student experimentally determined the molar enthalpy of formation for carbon dioxide
gas by burning 1.04 g of C(s) in a calorimeter. The student found that burning the
carbon released enough heat to increase the temperature of 1.00 kg of water from
12.00 °C to 19.36 °C.

6. In this experiment, the student determined that the molar enthalpy of formation for

carbon dioxide was
A, -130x 10° K/mol dehi - Q
@ -3.56 x 10? kJ/mol NALH. : w ab

C. -30.8Xki/mol

D. -2.67 k¥fmol A5 Wane [100sy) 093y <) (7.36¢) ¢ 35612920, U1\‘_

T

7. . As dry air is heated from 15.0 °C to 25.0 °C by the combustion of methane
in a furnace, the air would primarily undergo

a decrease in kinetic energy

a decrease in potential energy

°Q A0

A.
@ an increase in kinetic energy
C.
U.

an increase in potential energy
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Use the following information to answer the next two questions.

Xenon tetrafluoride is a binary compound made from a noble gas. The formation of
xenon tetrafluoride can be represented by the following equation.

Xe(g) +2F)(g) > XeFy(s)

AcH® =-251kJ

Numerical Response

H The energy that is transferred when 69.1 g of XeF,(s) is produced is 23,1

(Record your 3 digit answer in the numerical response section of the answer sheet)

Numerical Response

H The oxidation mumber of xenon in

¥ A

XeF, is +/—
XeF,is +/—
an.owm +-
XeOjis +—

2

rA
6
b

(Record in the first column)
(Record in the second column)
(Record in the third column)
(Record in the fourth column)

s
oot

AgMa < 351 t\;_\

m 631
M 20728 )ws

< 0.3%3..

N«

bm.r.a N &n :?

.,N-ww T k3 V
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Use the following information to answer the next question.

) ©a #&)a -\
3L(s) + 5CIO;(ag) + 3H,O() - 6HIO () + 5CI(ag)

12, Inan acidic medium, the balanced reduction half-reaction for the reaction represented
by the equation above is
A. L(s) + 2H'Gag) + 4™ > 2I7(ag) + H,O0) 61t H( R0y
B. 2ZH,O() + 2¢” - Hy(g) + 20H (aq)
(@ Cl05ag) + 6H ) + 6" - Cl(ag) + 3H,00)
D. CiOy(ag) + 3H0() + 6™ - Cl(aq) + 60H(aq)

13. In order to prevent corrosion, a sacrificial anode is connected to an underground
propane tank that is made of iron metal. Which of the following metals could not
function as the sacrificial anode?

@ Copper

B, Chromium
n.>_==¢ac3
U.

Q) 20

Magnesium

Use the following information to answer the next question.

Eleetrochemical Cell
P
—V)
Sn(s) NO Ag(s)
&S . m\
! .@.acﬁﬁe waﬁmvﬁ 4
0" g .
NO, (ag) C NO; () P

- rﬁm‘h-. *,w.\}e

14, Which of the following equations represents the net reaction that occurs in the
electrochemical cell?

A. 2Ag(s) + Sn**(ag) > 2Ag*(ag) + Sn(s) N\ km ke - y/ .

B. 2Ag(s) + Sn(s) > 2Ag*(aq) + Sn**(ag)

C. 2Ag'(ag) + Sn**(ag) = 2Ag(s) + Sn(s) m.\:: - . 2e -

@ 2Ag*aq) + Sn(s)-> 2Ag(s) + Sn*(ag)
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Use the following information to answer the next question.

Cetag) + Cu(ag) > Oo“r.@e + Qu._.ﬂnﬁ
Co®*(ag) + Ce*(ag) - Co™(aq) + Ce™*(ap

spontaneous

nonspontaneocus

2Cu™(ag) + Mn(s) = 2Cu*(ag) + Mn™(ag) spontaneous

18. The oxidizing agents above, listed from strongest to weakest, are

Row | Strongest Weakest
A. | Co’ag | Mn™@q) | Co™(a) | Ce*(aq)
B, | Ce'ag | Co¥ay | Cw*Gg | Mn*(aq)
@v Co¥(ag) | CeM(aq) Co*(ag) | Mn*(aq)
D. | Mn(s) Cu*(ag) Ce¥*ag | Co™(xq)

B

Use the following information to answer the next fwo questions.

Cu(s)

Electrochemical Cell

Zn(s)

19, The E° for the electrochemical cell above is

o @) +110V
& B. +0.42V
o C. -042V

D. -110V

20. Which of the following statements applies to the operation of the clectrochemical cell?

o A. A precipitate forms on the Zn(s) electrode.
4
2,

v B. The concentration of N:w.,.ﬁmﬂ ions decreases.
o) C. Electrons move through the connecting wires toward the Zn(s) electrode.
o

@ The NO; (aq) ions move through the salt bridge toward the Zn(s) electrode.

¥

(o
Ce

Co'

Ma
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Use the following information to answer the next question.

In an experiment to study the spontaneity of redox reactions, 2 student placed
a different strip of metal into five separate test tubes, each containing 1.0 mol/L
copper(Il) nitrate solution, as shown below.

CuNO)a)  CuNO,(mp  CuNOyy{sy)  Cuo(NOp,(ag)  CuNO;(aq)
o | G ot v v

The test tubes in which a spontaneous redox reaction will occur during this

experiment are labelled

&

B.
C.
D.

T and I only
LIIL and 1Y
LILIV,andV
IV and V only

Use the following information to answer the next question.

Bleach works by reacting with coloured chemicals that cause stains. Common
household bleach contains aqueous sodium hypochlarite, NaOCHag), and its production
is represented by the following equilibrium equation.

Clig) + 20H(aq) = OCI'(ag) + Cl'(agy + H0()

In the equation above, the species that undergoes disproportionation is

a) Che
B. OH™(ag)
C. OCr(aq)
D. HO()

Use the following information to answer the next question.

Q I3 2] e -
31s) + 5CI057(ag) + IH,0() = 6HIO4(aq) + 5CI(ag)
A Ge-/ 2

K |

joe” HN

In the a&.&% represented by the equation above, the species that loses electrons

is

G.Il...ﬂ..ltl

, and the total number of electrons transferred in the reaction

The statement above is completed by the information in row

Row £ ii
@ | L(s) 10
B. T.(s) 10
C. Cl0;7(aq) 30
D. ClO5(aq) 10
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Use the following information to answer the next question.

Organic Compounds

1 H 4 H-C=C-Cl

Numerical Response

' Match the organic compounds numbered above with their classifications given below.

Alkene S {Record in the first column)
Aliphatic alcohol 5 (Record in the second column)
Aromatic alcohol ..l!lrlli (Record in the third column)

Unsaturated and halogenated hydrocarbon Y (Record in the Fourth column)
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Use the following information to answer the next question.

Organie Compounds
1  3-methylcyclohexene 4  S-ethylhept-3-yne
2 1,2-dibromopentane 5 cyclopropane
3  2,2-dimethylbutane 6 butan-1-ol

Numerical Response

E The organic compound numbered above that

is an alkene is ...!.Il...._EEE (Record in the first colurmn)

is an alcohol is b (Record inthe second column)
contains a triple bond is 1 (Recodin the third column)
is cyclic and satorated is 5 (Record in the fourth column)

Use the following information to answer the next question,

A student drew the structural diagram shown below.
CH,

CH,CH,CH,

27, The IUPAC name for the structural diagram the studens drew is
1- i 2 i

The statement above is completed by the information in row

Row i ik
A. methyl propylbutane

@ methyi propyicyclobutane
C. propyl- methylbutane
D. propyl methylcyclobutane




(be)HOODH Mom 0’1 °Q
(be)OD*H oW S0 D
(bE)EONH "1/I0W 05°0 @
(be)'Od*H Mo gy -y

(Hd 35am01 a1 sey suonnjos SUIMO[O] A JO YDA 62

oAl @
fwomr D
AlPeeI'N "9
Ao i1 pue i @
ut punoy st dnosE [euonoun 1nss By ‘g7

H
m 4
H-3-0 2 m-o@
|_I \UI
H o ©
m' -
N _U i
H 0O Al H 1§
: P
2
I P dad
Ko o
J H~0
H O O‘ “o-H I lO I
spunoduzo))

uosanb jxau syl samsup o1 vonDwIOfin Suimonf ayi a5

Oond Qo



30.

w“.U

Use the following information to answer the next two questions.

The Haber process for the production of ammonia was developed by Fritz Haber
in 1913 and is represented by the following equation.

Nx(g) + 3Hy(g) & 2NH;(g) + energy

For the position of the equilibrium to shift toward the products, the pressure of the
system should be ___{____ by adjusting the volume of the closed system and the
temperature shouldbe . ... .

The statement above is completed by the information inrow

Row i i
Al increased increased
%w increased decreased
C. decreased increased
D. decreased decreased

When a catalyst is added 1o this system at equilibrium, the position of the
equilibrium i and the value of AH® i .

The statement above is completed by the information in row

Row i i
A. shifts right increases
B. shifts right does not change
C. does not change increases

mu. v does not change does not change
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Use the following information to answer the next question.

Titration of an Unknown Acid with NaOH(aq)
14 RS T
Hw 117 3
12
11 M
10 :
9 atl m
8 :
5 7 w
a gt H
5 e
4 o
3
2
1
0 .
0 10 20 30 40 SO 60 70 80 90 100 110 120 130 140
Volume of NaOH(ag) (nL)

35. Which of the following acids, when titrated with a 0.10 mol/L. NaOH(aq) sclution,
could produce the titration curve shown above?

A. HF(aq)
B. .HCl(aq)
C. H;S504(aq)
@ H,CO4(aq)

Use the following information to answer the next question.

H,S04(aq) + F(ag) & HSO;(aq) + HF(aq)

36. In the reaction represented by the equation above, the amphiprotic species is

A. HS04(ag)
®) B0y @
C. HF(ag)
D. F(aq)
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39, Sulfurousacidisa 4 acid, and its conjugate base is 74

The statement above is completed by the information in row

Row i i
A, monoprotic amphiprotic
B. monoprotic polyprotic
@ . polyprotic : amphiprotic
D. polyprotic polyprotic

Use the following information to answer the next question.

Acidic precipitation can be formed when sulfur dioxide gas and water vapour in the air
react, as represented by the following equation.

SO.(g) + H,00 = H,SO4aq)

Numerical Response fa
Nﬁ? u hﬂe( n 'IMI\

ol
E The K;, of the conjugate base of sulfurous acid, expressed in scientific notation, ha J-H xle

is @b x 1079, The valvesof a,b,e,anddare 1, , | ,and_3
(Record your 4 digit answer in the numerical response section of the answer sheet)

Qg TV

Use the following information to answer the next question.

ﬂ A technician prepares 500 mL of a 0.3 mol/L. NH;(aq) solution.
m

WN

Namerical Response

[ty

IE The pH of the NHj(aq) sotutionis 104 . pOR « .63

(Record your 3 digit answer in the numerical response section of the answer sheet) P He 1LY

Use the following information to answer the next question.

Benzoic acid reacts with water as represented by the following equation.

CH:COOH(aq) + H,0(l) = CgHsCOO (ag) + Hy0%(aq)

40. The Bronsted-Lowry base that forms in the highest concentration in the benzoic acid
soltionis __ i, andthisbasewill __# ___ a proton.

The statement above is completed by the information in row

g Row i i
e A. OH(ag) accept
o B. OH(aq) donaie
e © CgHsCOO (ag) accept
. CsHsCOO0 (aq) donate

rr"r\. ?&wa 0.001}
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