Q Response Review

*»
*0
2023-2022 Joll Juodll dylgi yLis! - cloy...  Final
Mark(s): 5/5
What is the effect of a catalyst on a chemical reaction in equilibrium? Sl Alla 8 be ol o Slisd) S L
Learning Outcomes Covered
o CHM.5.4.02.021
a.
Speeds up the forward reaction Sl LY el Geg e L
more than the reverse reaction
oSl (ol Ao g (5
b.
Speeds up the reverse reaction i oSall Jolll Aoy e
more than the forward reaction
el el Aoy
c.
Changes in the amount of product formed LgSaall Aanlill salal Al B it
d.

Y Alla gl 0S8 Jalsl) La
The reaction reaches equilibrium more quickly ~



Q.2: duwlidll o gSil 8)ly> pggie Concept of standard heat of formation

Which of the enthalpy changes in the following
reactions does not represent a standard heat of

formation AH; ?

Learning Outcomes Covered

o CHM.5.5.02.006

a.

5 Hag) +5 Fag) = HF g
b.

Sts) 5 O2(g) = SO03g)
C.;
1

NO(g) +5 Oz(g) = NOsq

d

Sts) T3 Fag = SFegg)

Ll Dl 8 ghall ggaall A eyl oe
CAH; Aol & pla Jid Y

AH; = —273 K]
AH; = —396 k]
AH; = —58.1k]

AH; = —1220KJ

Mark(s): 5/5



Q.3: (ilessdl o133Vl Chemical equilibrium Mark(s): 5/5

The graph below shows the change in the concentrations of Aanlilly Alolial deall 38b5 e sl Sl all ek
reactants, and products during the reaction of nitrogen and RE ZY Gemgpuglls cpms il Jali DIs
hydrogen to form ammonia. fmnia ._-.-'L Las ;:gi
Which of the following is correct? S RIS KRS S Tl

el gpre pe dsalil slgdly dlalan) algl)

Concentration
Sl

— T 0 —

Learning Outcomes Covered

o CHM.5.4.02.001

a.

The concentrations of the reactants increase at first ladl A ddoledl eall 3815 wlim
b.

The concentrations of the reactants decrease at first Aladl A dleloadl el 38ln il
c.

At equilibrium, the concentrations of products increase Aanlall algall gSlp alpm oY) ae
d.

At equilibrium, the concentrations of products decrease Aanlall dlgell 3815 edlin Y 2



Q.4: doglso y 853l Unknown substance Mark(s): 5/5

A 355 g sample of unknown substance was heated &122.4 °C e daglan 2 Balo (00 355 g L€ & aa 5

from 22.4 °C to 43.6 °C the substance piece absorbs
AL 50 6.75 KJ Adead) Pla salall o2 cuaialg 43.6 °C
6.75 kJ of energy.

Using the table below, which is the substance? oLl o L colial Joanl) Ladanich
Substance ) i) psaiald] aal) aall)
Gold Silver Aluminum Iron
Specific heat 0.129 0.235 0.897 0.449 Ao 5l 5l el
J/(g.°C) J/(g.°C)

Learning Outcomes Covered

o CHM.5.5.01.002

a.

Iron 2al)
b.

Aluminum ajelﬂff"
c.

Silver ezl
d.

Gold Ll



Q.5: g3Vl 2L jil The equilibrium shifting Mark(s): 5/5

Which of the following factors shifts the equilibrium OIEY 2Ll s A Lelgall 5l

in the reaction below to the right? ¢ el dga sl Jolill

CO(g) + 3Hx(g) = CHi(g) + HyO(g)

Learning Outcomes Covered

o CHM.5.4.02.021

a.

Decreasing the concentration of H, Hy 555 Qs
b.

Decreasing the concentration of CO CO 1S5 -
c.

Increasing the concentration of methane Sl 585 85
d.

Adding a desiccant to the reaction vessel ol ooy .:—’ e ale dila) -



Q.6: ***** BONUS *****3,|,=U ,o0lo Jeclai An endothermic reaction

Learning Outcomes Covered

o 0O o o

The reaction in the equation below is endothermic.

Which of the following is correct?

CHM.5.4.02.006
CHM.5.4.02.010
CHM.5.4.02.021
CHM.5.5.02.006

N204(g) = 2NOx(g) AH° =57.2K]

aﬂ'. H" J‘u‘_’u

2 Ol ek (Al plea A Jelil ploy gy ie
Placing reaction vessel in a boiling-water bath the color 2 appears

2 gl seliy gl 3 Jelad sl gy i

Placing reaction vessel in ice the color 2 appears

Sl Aga IV £l AL alas A Jelil) glog pung vie
Placing reaction vessel in a boiling—water bath the equilibrium shifts to the left

el dg OURY) 2l 2B 2 JelEll plog ey aie

Placing reaction vessel in ice the equilibrium shifts to the right

Bhall pale sliof Aaledd) & ol

Mark(s): 4/4



Q.7: **+** BONUS *****d,,j|1J| Solubility Mark(s): 4/4

What is the solubility in mol/L of lead bromide PbBr, at 298 K? g(mol/L 21a4y) 298 K 2iz PDBIy Lalia)ll aeag y: 4280 L
if K, = 6.6 x107% K = 6.6 x107° < 13

PbBrg_(S] —— Pb2+(aq) + EBT_(aq)

—

Learning Outcomes Covered

o CHM.5.4.02.010
o CHM.5.4.02.021
o CHM.5.5.02.006

a

0.030
b.

0.024
c

0.012
d.

0.018



Q.8: Qsp Mark(s): 5/5

When 62.6 mL of aqueous solution 0.0322M Cacl, and 0.0322 M CaCl, Al Jshaall (00 62.6 ML Lla 2o
31.3 mL of agueous solution 0.0145M NaOH are mixed. 0.0145 M NaOH Ll Jsiaall 50 31.3 mL

- 1 "
Which of the following is correct? fmnia .;'L sl g‘

K., = 5.0 x 10°° for Ca(OH), compound Ca(OH), wSxiK,, = 5.0 x 107

Learning Outcomes Covered

o CHM.5.4.02.010

a.

Q., = 5.01 = 107"and no precipitate is formed iy (35S s Q= 5.01 % 107
b.

Q., = 1.03 x 10™* and a precipitate is formed Gy (eSs Qg = 1.03 x 1074
c

Q., = 4.55 x 107° and a precipitate is formed iy sy Qg = 4.55 % 107
d.

Q,, = 7.50 = 10°® and no precipitate is formed aaly S Yy Q,, = 7.50 x 1078



Q.9: §l)=l yolaJl Jelaill An endothermic reaction

In the endothermic reaction shown below,

What is the heat flows direction?

estigell Olluugd Olyghy pos )Wl 1iSs)dud (o buls
a mixture of barrium hydroxide and ammonium thiocy

crystals

Learning Outcomes Covered

o CHM.5.5.01.004

a.
From the beaker to the wet board and water
b.
From the mixture to the universe
C.
' From the wet board and water to the beaker
d.

From the system to the surroundings

bl el Hlall Lalall Joliall
e5hall JlE slasl L

b))z
a wet board

dly el ol ) (ol e

OsSll M LS

S ) shally el ) e

Tl ) Al (e

Mark(s): 5/5



Q.10: duilidl Oly=udl Nutritional Calories

Which of the following contains the highest
nutritional Calories?

Learning Outcomes Covered

o CHM.5.5.01.001

10 cal

9600

86.5 kI

1000 cal

?Cal ASIS) el e S sl o gas L

Mark(s): 5/5



Q.11: 85yWI 83lSJICold pack

Which of the following represents the cold pack process? fell) salafll 3 Caaan all Boleall (B b Las .__gi

P ol

| 3yl 55LeS
INSTANT
GOLD “A[‘-‘K

W] |

g T NHaNO3(s)
; Inner bag of water
| 770 AN L el e sl pu

T T A
| SINGLE USE ONLY

Learning Outcomes Covered

o CHM.5.5.01.006

a.
NH4N03 (s) — NHI[aq) + N(];(aq) ﬂern <0
b
NH4N03(5] + 27 k] - NHI[aq) + Nog(ﬂfl)
C.
NH;NO3(,) +27 K — NHj ) + NO3 (g + 27 KJ
d.

NH4NO;,) — NHj,, +NO3,,  AH,, =—27K]

Mark(s): 5/5



Q.12: yliraJl Methane

What mass of methane CH, must be burned in order to

liberate 10,692 kJ of heat?

e5all e 10,692 kd £ Lm0 GH, (liual) K€ s

Molar mass #dsdl &S| AH . (k] /mol) | Formula %ssall Substance 83l
16.04 g,.l"mol -891 CHs methane _'JL';_;A].I
Learning Outcomes Covered
o CHM.5.5.01.006
a.
192 g
b.
3854
c.
1.3749
a.

96.3 g

Mark(s): 5/5



Q.13: 3=l ino Jelay The reaction of rusting of iron

Equation 1 represents the reaction of rusting of iron,
while equation 2 represents the reverse process of

rusting of iron. Which of the following is correct?

el Taa dolis 1 alaledl (5
cascadl Toal A€l Abead) 2 Albleal) (B Laiy

?:__r_u.a .:_'11:: Lae i_gi

‘ 4Fe(s) + 30,(g) — 2Fe,03(s) AH = —1625 kJ 1

‘ 2Fez03(s) — 4Fe(s) + 302(g) AH = 1625 kJ

2

Learning Outcomes Covered

o CHM.5.5.02.007

a.
The reaction in equation 1 is an endothermic and
does not occur spontaneously

b.

The reaction in equation 1 is an exothermic and
occurs spontaneously

[

The reaction in equation 2 is an exothermic and
does not occur spontaneously

d.

The reaction in equation 2 is an endothermic and

occurs spontaneously

BEE Gaans Y Blyall ale T Alsleadl 3 Jelial

Gl Gatmy hall s T Allaall & Jelis)

S Goay Vs hall )l 2 Ableal 8 Jelall

Galalh Caassg Ball ale 2 Alsleall 8 ol

Mark(s): 0/5



Q.14: ***** BONUS *****,135\l| j45,7 The equilibrium concentration

The reaction below reaches equilibrium at a certain temperature

. Keqg = 6.90 %1074, If the equilibrium concentrations are:

NbCl; = 0.450 mol/L,

What is the equilibrium concentration of NbCl,?

Learning Outcomes Covered

CHM.5.4.02.006
CHM.5.4.02.010
CHM.5.4.02.021
CHM.5.5.02.006

o O O ©

e Bha dags 8o BV Alla ) sl elal Jea
= NbClyg + NbClsg

o Y 5SIE el 1Y K = 6.90 X107
NbCls = 0.0380 mol/L

NbCI, I )5y 8n La

4.98 mol/L

2.75 mol/L

1.69 mol/L

5.65 mol/L

Mark(s): 4/4



Q.15: ***** BONUS *****5)|,2)| Sgixall (6 i)l lw>Enthalpy changes calculation

Using standard enthalpies of formation table below

galdll AH; (kJ/mol)
Substance
HzO(l) -285.8
HNO; .o -207.4
NO, 91.3
What is the  AH,,, value for the following reaction?
TRTMN r TT M TATTRT M
Learning Outcomes Covered
o CHM.5.4.02.006
o CHM.5.4.02.010
o CHM.5.4.02.021
o CHM.5.5.02.006
a.
-137 kJ
b.
-506 kJ
C.
+136 kJ
d.

+ 368 kJ

P RTN

Mark(s): 4/4

R

o dall Jelall A, Rt L

ATE ks



Q.16: Jelail 4i5lali Reaction Spontaneity

Which of the following reactions would you predict to be Gl o of 25 Al eDlelall e ;:;i
spontaneous at higher temperatures? e lle Syhya cilayy v
2NH;(g) — Nylg) + 3H;(g) AH.., =92k) 1
2NO,(g) — N;O4(g) AH,, = -58 kJ 2
CaCO;(s) — CaO(s) + COlg)  AH,. , =178 kJ 3

Reaction Spontaneity
el A5G0
always negative
always spontaneous Luls Alaks [P pasitive g negative ol
Spontaneous at lower temperatures posive or negative i
Lansis i)l olap b b Al gl g negative o negative L.

spontaneous at higher temperatures posive or negative

nacithn T

Learning Outcomes Covered

o CHM.5.5.02.008

a.
1 onl
Y L3 1
b.
2 onl
v Laas 2
C.
1,3
351
d.
352

2,3

Mark(s): 5/5



Q.17: ylpVl Cub yusi The equilibrium constant expression

What is the equilibrium constant expression

for the following reaction?

Learning Outcomes Covered

o CHM.5.4.02.005

Cp T HOp = COp) + Hyg)

[CO ][H; ]
[C1[H,0]

[cO ][H; ]
[H20 ]

[CI[H0 ]
[CO][H;]

[H,0 ]
[CO][H;]

ot ol ) e e b

Mark(s): 5/5



Q.18: dlJl Ulpsi Changes of state

Which of the following processes have AH positive values? Siase g AH at 0paSs 2l cildes) .__gi

Learning Outcomes Covered

o CHM.5.5.01.006

a.

land Il
b.

land Il
c.

Il and IV
d.

Il and IV

I H;0) —» H; 0,

1l H;0() —» H;0y,

m H;0 — H,0(

v H;0() - H;0

sl

sl

Vsl

Vs Il

Mark(s): 5/5



Q.19: &ilesdl gaogll d5b Chemical potential energy Mark(s): 5/5

Propane gas C3Hgis used as a fuel for cooking and heating. Advlly _ghll 428 CgHg (lgyl jle ananld

Which of the following statements is correct? Chan a ddlll clliadl _:;i

! Al o3 gy Tadg il 868y Cemgpralls GarSl Y (i e Aliasl) gl A8l p1
Chemical potential energy results from the arrangement of carbon and hydrogen atoms and the strength

of the bonds between these atoms

I Bla By 3 Olassdl Jadsy b Akasl gl Bl e 1€ Ga e
Much of the chemical potential energy in the propane bonds is released as heat

1l Wylse Ao Bliadl pa 005 ¢ AT US4 ) 480al aungll 38l yam
Chemical potential energy changes to another form, but its value is conserved

v Al Adee o) b€ el (gl (DIA 280l pongl) 2ala Guaild

Chemical potential energy is created during any chemical reaction or physical process

Learning Outcomes Covered

o CHM.5.5.01.001

a.
land Il I
b.
Il and IV Vsl
c.
I, Itand Il 115 <<l
d.

I, Il and IV IV 5 clll<ll



Q.20: duwliall ¢ 9Sil 8)ly> Standard heat of formation

Using information from the figure below,

Which of the following statements is incorrect?

Learning Outcomes Covered

o CHM.5.5.02.006

ESL‘I:T Ja \LI‘..E‘* [PEECHEA

Slamin i LA clell
Aol oSl Byl
Standard Heat of formation

+33.2 &
AHTINO:)

NO:(g)

0.0 -- Nz(g). Oazta). Sis)

A (klimol)

AHT(S03)

Mark(s): 0/5



AHg of both Ny, and Oy, less than AH; of NOyg,

AHg of S 4 less than AH; of SO

AH; of NOZ(Q) is positive value because the formation reaction

of NO, is endothermic

AH; of SOa(g) is negative value because the formation reaction

of SOj;is exothermic

NOyg) I AHy o 08 Ong) 5Ny e JSIAH,

SOsq 4 AH; Oe B8 (g AH;

Slall ale NOyigy 255 ol (Y Lense 208 NOyg) 1 AH;

shall sl Jelis SO5g (sG Jolis oY &l ded SO5 1 AH;



Q.21: gVl dolail The equilibrium systems Mark(s): 5/5

Regarding the equilibrium systems given in the table below. sl Jpaall 2 saylal o) dalaly sl Lo

Which of the following is correct?

fmaa ._;.LI Lea f__§1

Ha,(g) + Cly(g) = 2HCI(g) 1
250,(g) + Ox(g) = 2505(g) 2
Nz04(g) = 2NO:(g) 3

2N;H,y(g) + 2NO,(g) = 3No(g) + 4H,0(g) | 4

Learning Outcomes Covered

o CHM.5.4.02.021

a.
Decreasing the volume of the reaction vessel Seadl AT OB el e liall cleg ana (LR
shifts the equilibrium 1 to the right

b.
Decreasing the volume of the reaction vessel Sl ) 2 Y Al s ol ey e ol
shifts the equilibrium 2 to the left

c.
Increasing the volume of the reaction vessel

Omadl N 3 OV Aal)) G Jolil sl na 5245

shifts the equilibrium 3 to the right

d.

Increasing the volume of the reaction vessel
Lol (W 4 N Eal) e Jolill ole 5l
shifts the equilibrium 4 to the left Sl ol 4 O A s ol sl pom 8



Q.22: 3y=JI d5UnJl Free energy Mark(s): 5/5

For a process .if you are given the information below. JRET S DR | ;gL..-j 13} il dales 3
AH =-27.6 kJ , AS =-55. 2 J/K , T= 535K
Which of the data in the following table is correct? Ciamia Jl Jeoadl & syl cilildl c ;:;i

AG iian Process
) Process spontaneity

A +1.93 kJ nonspontaneous  Aslib ue
B -1.93 kJ spontaneous  Aslib
o] +75.1 kJ nonspontaneous ashb .2
Learning Outcomes Covered
o CHM.5.5.02.009
a.
A
b.
B
c.
C
d.



Q.23: ***** BONUS *****q,c il §)l)=Jl Specific heat Mark(s): 4/4

When a 360 g piece of hot alloy is placed in 425 g 42549 & 360 g L€ a4 (e dadad g die
of cold water in a calorimeter, the temperature of the Al Bl Ay JB ¢ (gl ad & 3Ll Ll
alloy decreases by 205°C, while the temperature of the 18.7 °C lazas slall 5jla dnjo o Lain ¢ 205°C e
water increases by 18.7 °C. A<n ) sdgd e gill 5l iall Lo

What is the specific heat of the alloy?

Specific heat of water— 4.184 (J/g.°C) 4.184 (4/9.°C) = clall Licsill 50

Learning Outcomes Covered

CHM.5.4.02.006
CHM.5.4.02.010
CHM.5.4.02.021
CHM.5.5.01.002
CHM.5.5.02.006

o O O O O

a.

0.129 J/(9-°C)
b.

0.235 J/(9-°C)
C.

0.380 J/(9-°C)
d.

0.450 J/(g-°C)



Q.24: )|y y=uuall Calorimeter

Which of the following statements is incorrect

according to the foam-cup calorimeter?

Learning Outcomes Covered

o CHM.5.5.01.002

a.
All reactions carried out in it occur at constant pressure
b.
Used to determine the specific heat of unknown metal
c.
The data to be collected is the specific heat
d.

Worked in the open atmosphere

&_;.h.a.u]'l reiall Jgm Anamia pa Al ol el .__,‘

fgsty Sl S e

eyl lakin aat alaly; ele el pues Giass

asbna b 3 Aiel) Sl ol paias

Bosll all A lgnan s A1 il

S Slsgl) (3 hans

Mark(s): 5/5



Q.25: jud (gils Hess's law Mark(s): 5/5

Using thermochemical equations, 1,1l and Il below, coaal g 11 41 Ayhall Aolhe sl Y aleall Gardnios,
What is the AH® value for the following reaction? f Al Jolill AH® ol L
o :?
CIFg) + Fyg) = ClF3 AH® =7
I 20F,, — 0y + 2F5 AH = —49.9 kJ
. 2CIFy, + 0y — C1,0, + OF, AH = +205.6 K]

1 1 3 B

Learning Outcomes Covered

o CHM.5.5.02.002

a.

+422 kJ
b.

+394 kJ
c.

-139 kJ
d.

-188 kJ



