Q.1: dsUaJl Ula>g Units of energy Mark(s): 5/5

How much energy in joules is supplied by a breakfast DYl dag Wjda Al Jeadl dallall jlaia L
bar containing 240 nutritional calories? £ 240 Cal o g A

5.74 x 10* J

1004 J



Q.2: Jelail dejw buwgio The average reaction rate Mark(s): 0/5

In the reaction : 2Hlg) = Ipg) + Hagg 2Hl(g) = Iy + Hy(g rdelal) @
the concentration of Hl is 0.045 M at the beginning of the cdela) gy e 0.045 M HI <5 i<
reaction. At 3.00 s the concentration of Hl is 0.030 M. 0.030 M HI 355 IK3.00 8 500 25
What is the average reaction rate over the given time period? ¢ daghaall duiahl) sall P& Jelil) de yo Jagia L

+0.005 moI/L.s

- 0.005 moI/L.s

+0.015 mol/L.s

~ 0.015 mol/L.s



Q.3: §)ly=Jl 4108 The amount of heat Mark(s): 5/5

What is the amount of heat absorbed when 5.50 g 5.50 g (paes S levie Lgealoaial o3 Al ghall laia L
of iron is heated from 25.0°C to 95.0°C? €95.0°C 1 25.0°C 5)ba day0 e 2all (e
(Specific heat of iron= 0.449 J/(g.°C)) (0.449 J/(9.°C) =uall L sill 5))5al) )

235 J

62.0J



Q.4: ducgill depull Syl The specific rate constant Mark(s): 5/5

Decomposition reaction of H,O,: tH,0, i Jelss
2H302(ag) = ZH;0aq) + Oz¢g)

is first order, and the graph below shows relationship oo g Akl Al ) syl rag c o) Ayl o

between the concentration and its rate of decomposition, 1.50 mol/L sl [Hp 03] 03550 Laxie <0)S 515 4SS

when [H,0,] equals 1.50 mol/L 0k duc gl doyud) cultl Aasasal) Saagll g (L Les

Which of the following is the correct unit of specific rate

constant k?

Initial Reaction
Rate v. [H,0,] i
] 4
X A
2 _oso // 3 5 o /
= "' 2 4001
I EHY
2]/ 5 ol /
T
= ol
= 1.00 2.00 3.00 1.00 200 3.00
[H,0,] (mol/L) [H,0,] (mol/L)

L/(mol.s)

L*/ (mol-.s)

S—l

S



Q.5: ducgill 3ly=Jl 3527 Determining specific heat

When a sample of a metal of mass 11.8 g and
temperature of 108°C is placed in 125 g of water in
a foam cup with an initial temperature of 22.3°C
The final temperature became 24.0°C

What is the specific heat of the metal?

(Specific heat of water= 4.184 J/(g-°C))

Mark(s): 5/5

125 g 4 108°C lgiha 4535 11.8 g L€ 5l (g Ao aums e
22.3°C Lahnh an)ha Ao (558 S  E elall (e

24.0°C g4 glall dap Comudd

§ M 13T Lol 5lall e

(4.184 J[(g.°C) =5l desil 51,511 )

1.023 J/(9.°C)

1.825 J/(9.°C)

0.897 J/(9-°C)

0.449 J/(g-°C)



Q.6: poLadll 4 ylai Collisions theory Mark(s): 5/5

Why the collisions between the reactant molecules success Aol dgall @l Glealaill ciass 13U
to produce products in the following reaction? £ A0 Jelall & gl o) 3
A, + B, —_— 2AB

8- & @

1 1
] 1
1 1
: Because the molecules collide in the correct orientation, sl Lgaalg ¢ znia olat¥l B aalean il O‘\J :
1 i - 1
: and they have sufficient energy to react Jelall i<l :
] 1
1 1
] 1
B o o ol
Because the molecules collide in the incorrect orientation, Al \goalg ¢ palal) ola¥) J aalat cllaiall N
and they have insufficient energy to react Jelall 488 ye
Because the molecules collide in the correct orientation, Al Lgaalg ¢ s olady) B aalean Gl N
and they have insufficient energy to react deloll 44lS e
Because the molecules collide in the incorrect orientation, Al Lgaalg ¢ Rl olasy) & asleam lisal) N

and they have sufficient energy to react Jelall 4.6l



Q.7: Jelill dejw ;96 The rate law for the reaction Mark(s): 5/5

Using the experimental data in the following table flelall Ao pud) g8 Lo ¢ Sl Jganll 3 Ao janl) libad) Laadnucs

What is the rate law for the reaction?

2NO(g) + 02(g) - 2NO;(g)

A1y e pull REENIR REENI il
Initial Rate Initial concentration Initial concentration Trial
(mol/(L.s)) [02] (M) [NO] (M)

0.0041 0.020 0.030 1
0.0164 0.020 0.060 2
0.0328 0.040 0.060 3

Rate = k[NO][O,]

Rate = k[NO]#[0,]?

Rate = k[NO][0,]?



Q.8: dislull 35LsJl The heat-pack Mark(s): 5/5

Regarding the heat —pack ,which of the following is correct? $rna bl L_gi cara bl BaleSIl gl Lasd

_|-~--4Fe(s) L R —
'1 alelazl) slgll
£ > reactants
23
"""""""""""""" ZFezog(S) s
gL
product
a.
AH >0 AH >0
b.
Hproducts > Hreactants Har—"lb—" > Hu}l:.u:..a
c.
Heat from surrounding Ll Lol e 8)al)



Q.9: Jelaill Hga> diilali Reaction spontaneity Mark(s): 5/5

Regarding the chemical equations 1 and 2, ¢ mna bl L_;i 2 1 alesl) calileall lew Lad

which of the following is correct?

2Fe,03(s) — 4Fe(s) + 30,(g) AH = 1625 kJ
4Fe(s) + 30,(g) — 2Fe;05(s) AH=—-1625kJ | 2

Both equations represent nonspontaneous process aslb e clble Juds oilaleall D

Both equations represent spontaneous process Al cllee Jid Crtdalaadl SIS

Equation number 1 represent nonspontaneous process Al dglee (B 2 ) Aaleally 40l pa ddes B 1 PPRICEN]

and equation number 2 represent spontaneous process

Equation number 1 represent spontaneous process and — 18lh e e 152 oy Aalaally 4560 dilee Qi 1 ady Aaladll

equation number 2 represent nonspontaneous process



Q.10: Jelai)l dejwg buinidl éSlb Activation energy and reaction rate Mark(s): 5/5

Regarding the figure below, which of the following is correct? $ ra blee L;T ¢ oladl Jsal Gl Laad

Energy of Reaction |PFEET

warygy

—— AU —

— Je L) e —

Reaction progress

1 indicates products while 2 indicates reactants Alelinal dgall Ao 2 o830 Ju Lty gl e 1 350 Ju

4 indicates activation energy while 5 indicates energy Al Ao 530 Ju Law Lodal) dll e 4 350 Jy

absorbed by reaction delal) lgmia A

4 indicates activation energy while 5 indicates energy Al e 5 80y ety L) &8l e 4 350 Jy

released by reaction delall g dasll)

1 indicates activated complex while 2 indicates reactants Alelaad) dgal) A2 3 Ju Loty adiall senal) Jel 30 Jy



Q.11: cloJl 20 Freezing of water Mark(s): 5/5

Solall (e 4.50 g ead ie daslil )all ok Lo
(18.02 g/mol = cLall ddsall 41< )

What is the heat released in freezing 4.50 g water?

( Molar mass of water=18.02 g/mol)

Phase Changes for Water
S Wl ) peis

AHyp = +40.7kJ

AHgnq = —40.7kJ

Enthalpy

sl 522

e H;0m *

AHygys = +6.01kJ
AHgq=—6.01kJ

e 00 s

1.50 kJ

27.04 kJ

10.16 kJ

183.15 kJ



Q.12: ducgill 3,l)=ll Specific heat Mark(s): 5/5

The same amount of heat is added to a 10 g sample Al cllall £ 0w 10 9 s dne ) 5hadl 48t il

of each of the following metals. If each metal is initially 20.0°C » 318 JSE A8l g)hall da s culS 1)
at 20.0°C, which metal will reach the highest $5ha A Gl ) dean 531 WD L
temperature?
The metal sl specific Heat 4 5ill 5 51 )all
Beryllium a sl 5l 1.82 J/(g.°C)
Calcium a sl 0.653 J/(g.°C)
Copper usaill 0.385 J/(g.°C)
Gold <l 0.129 J/(g.°C)
a.
Beryllium asli )
b.
Calcium a geudlSH)
C.
Copper oslatl)

[
1
1
1
- Gold il
1
1
1
k



Q.13: Jelail dylali 3yaxi Determine reaction spontaneity Mark(s): 5/5

For a process AHsygem = —160 K] AHgygrem = —160 K] culS 1Y) dima dilee 3
and ASgygtem = —400 J/K at 25°C 25°C 5 ) ada 0 e ASgpgem = —400 J/K 5
Which of the following is correct? ¢ e Gl lea gl
Reaction Spontaneity Jelall dalak AGsystem

spontaneous Ak -279.2 kJ A

spontaneous Al -40.8 kJ B

nonspontaneous  jlb .2 11760 kJ C

nonspontaneous ik e 150 kJ D

A

B

C



Q.14: gozll dolse The summation equation Mark(s): 5/5

Using standard enthalpies of formation below, ¢ ol dualall sl By add Landnieg
what is the AH,,, value for the following reaction ? gt Jelill AHL,, 4ad L

ZZHS(S) + 302(g) - ZZI'I.O(S) + ZSOZ(g)

50 Zn0 ZnS, substance salall
-296.8 -348.3 -206.0 (kJ/mol) AH:‘

-901.3 kJ

-270.6 kJ



Q.15: Jelaill o dxildl d5UnJl The energy released in a reaction

What mass of methane CH, (by grams) must burned

in order to liberate 3564 kJ of heat?

(Molar mass of CH, =16 g/mol)

Mark(s): 5/5

25 Lha o U (Slaall) CH, pliud A L

50l e 3564 kJ

(16 g/mol= CH, I aJsall 4ksl)

Answer Mode:

Response Evaluation:

Correct Answer:

64

Examinee Answer:

Substance salall Chemical formula il Al AH:-mb(k] /mol)
Methane (.l CHy(g) -891
Numeric
Tolerance
Lower-Bound Tolerance: Upper-Bound Tolerance:
64 0
64



Q.16: jud (;4ild Hess's law Mark(s): 5/5

Using Hess’s law and the changes in enthalpy for the edlelall (gylall (gl A clyually pa g8 Ladni
following reactions: s aaull
c(s)+02(g) e COz(g) AH = —393.5 k]
1
Hz(g)+202(g) - HzO(l) AH = —285.8 k]
CHq,(g)-I‘ZOZ(g) b d Coz(g) + ZHZO(I) AH = —890.8 k]

What is AH‘} for the following reaction? £ Al Jelill AH; Aad

Cis)+2Hy() = CHygg) AH =77

~74.3 kJjmol
b.

-212.3 kd /mol
| ~181.2 kJ/mol
d.

—-233.4 kd/mol



Q.17: dJI Olysi Changes of state Mark(s): 5/5

Which of the following processes are endothermic? 55 jall duale L) Cideal) 4

C,HsOH(l) — C;Hs0H(q)

NH3(g) — NHs() 2
NaCl(s) — NaCl(l) 3
CsHqz(1) + 805(g) — 5CO3(g) + 6H0() 4
a.
land?2 251
b.
2and3 332
[
| |
c.| -
- land3 351 -
1 1
| |
] 1
B o o o R R R R RN R RN R RN R RN R RN R RN RN RN RN RN RN RN RN N RN N RN N RN N RN N NN N RN N RN N RN N RN N RN R RN R RN R RN NN RN RN N RN N RN RN RN N RN N R A o
d.

2 and 4 442



Q.18: (ug)iiVl Entropy Mark(s): 5/5

In which of the following processes a decrease Callail) gl 3 Gluali Grasy Al cilileal) (6f 3

in entropy of the system occurs?

Boiling of water elall olle

Dissolving sodium chloride in water slall (A asaageall 2yslK gl

Freezing of water elall 2aan

Melting of methanol Jsiliall lgaail



Q.19: 3S)illg Jelaill dejw (4il6 The rate law and the concentration

The rate law for the following reaction:
aA +bB - cC+dD
is Rate = k[A]?[B]!
What happens to the rate if the concentration of A

doubles?

The rate reduces by half

Mark(s): 5/5

¢ Al Je il deyull 5l

aA+bB - cC+dD
Rate = k[A]?[B]! s
SA 55 ol 13 Ao peell Ganny 3l

Challl latay dep ik

The rate increases four times

The rate increases three times

The rate doubles

1
1
Calaal dayf e, )
1
1
1
4

Calaal 3D 4 2

&.a)....llg )



Q.20: 4wl ¢Sl 3)ly> Standard enthalpy of formation Mark(s): 5/5

i
gty M—wm2
gl eNon, o

2NO g + Oy — 2NOyy, AH = -116.2 k]

Ny(g + 20505 — 2NO05 g AH = +66.4 K]



