In the gas—phase reaction : _ _ D G delall

[1;] changes from (0.400M at (.00 min to 0.3840 M 0.3840 M 2 0.00 min xe 0.400 M (e [[5] e
at 4.00 min. 4.00 min
What is the average reaction rate in moles of |, consumed aSlginal) |, Vg delall de pu Jagio L
per liter per minute? faady <1 pllly

+0.004 mol/(L.rmimn)

— O.004 mol/(L..min

+—0.01 mol/(L.min




In which of the following changes ASy ey, IS positive? faiasa AS ey DML QS AdEl el @ &

oL

H;0() —» Hz0(,

02(g) = O2(aq)
25035 = 28035 + O2(g
CIF(g) + Fz(g) — ClF5,

+ i
NaCl(s) - Na(aq) + Cl(aq)

VN b W N -




The chemical equilibrium system used to produce ethane C,Hg is: 198 CoHg QBN Zz) 2 ananidl)  ShaSl o) alias

Which of the following increases the ethane C,;H,; production? fCrHg OGN z) e e b les {____gi
alall CrH, Al 1
Adding C;H, to the system

Removing H, from the system
BLad) daa 525 3
Increasing temperature

ol Jalas 4

Decreasing volume




Which of the AH values given in the following reactions daaladl) el s i Al Do i 2 8axdll AH a8 (1 s

represents the standard enthalpy of formation ¢ NO; &l A
: 2 C f

AH; of NO; compound?

| NO(g) + 03(g) - NOZ(g) + OZ(g) AH = —-199 k]
) 1

ENz(g) + Og(g) - NOz(g) AH = +33.2 kl
3| Ny +20, - 2NO, AH = +66.4 K]
4 1

NO +5 O = N0y A = -58.1K]




What is the concentration of silver ion [Ag*] in Ag,CO; JS 1Y ) e AgyCO; Jobaa A [AgT] dcad oyl 35 e
solution at equilibrium if the kg, = 8.52x107 at 298 k? (298 K xic kg, = 8.52¢10712

3.2><10" - M




The rate law for a certain reaction: Tl Jeliil depull (518

is Rate = k[A][B]* Rate = k[A][B]* s

if the concentration of B is halved, and all other conditions remain Al gAY Gl (K Cubig Lhadl N B 385 J3 1Y)

unchanged, how does the reaction rate change? ¢ Jelall deyu s (s
Decreases to a quarter of the initial reaction rate value Ll de pull dad oy ) J&

Quadruples (increases 4 times)

Decreases to half of the initial reaction rate value 48n eyl dad Caad J JB

Doubles




When 10 mL of 0.0050 M BaCl, is added 0.0050 M BaCl, ¢ 10 mL dilz) xie

to 20 ml of (0.002 M of Na,SO, 0.002 M Na,SO, ;3 20 mL I
( ksp=1.1x107'° for BaSO, compound) (BaSOy Sall kep=1.1x107"7)
Which of the following is correct ? frmaa b lee ngi

No precipitate will form because Qg, is greater than K, Kpos 5< Qsp oY ) s o)

No change will occur because Qg,equals K,

No precipitate will form because Qg is smaller than Ky, Kep o Qqp o cauly s




Which of the following is correct regarding the figure below? Colial Jall 3lany Land Taa Al “T

The reaction is an exothermic 5hall s Jelall

Heat to surroundings Ll Jslall

- Represents the reaction that occur in the Cold-Pack B L BaleSll 8 Caaay (o3 Jelal) iy

The enthalpy of the products is less than the enthalpy of the reactants dleliall dgall (5)hall (ggaall 1 Jil Zall (5l all (sl




What mass of sucrose C;,H,,0,; must be burned

in order to liberate 8466 kJ of heat?

Molar mass  adgall 3kl

AI-I:m'mb

Formula

izl

Substance

Ll

342.3 g/mol

—-5644 k] /mol

CI2H22011

Sucrose

A

sl (s



Which of the following processes are endothermic? 5yl dala AN cilileall L_gi

|l | CszOH(l) — CszOH(g)
2 | CH,(@) + 20,(g) — COx(@) + 2H,O() + 891kJ

HzO(S) — HzO(l)

NacCl(s) — NaCl)

H,0(g) — H,0(D




Use the experimental data in the following table.

What is the rate law for the reaction?

¢ e lall Aoyl oils L

aA+ bB — C aA+ bB — C
Experimental Data 4zu il cllyl
Ay de Lyl iy < il iy < Sl au_yaill
Initial Rate Initial concentration Initial concentration Trial
mol/(L.s) |B] (M) [A] (M)

8x1078 2.4 1.2 1
4x1078 1.2 1.2 2
7.2%x1077 2.4 3.6 3

Rate = k[A]~“

Rate = kK|A||B|
Rate = k[A]?[B]
Rate = Kk[A][B]~°



VWhich of the following is correct regarding the two Calaal (251 )onlsall (leny Lol rmoaa L Lea Lﬁf

figures(1 and 2) below?

Energy of Reaction Jee Lazi)) A8 Lis
anal)

Activated complex

Activated complex ) * “ Ao s l) azal)
1 D+ o> |
CO@ + NO(a) CO(a) + NOL(a)
2
= = F1g201 == — e Y
= 3 T pf;a’l.’m S | alelazl) slgl)
S 9 [ Reactants
I CO;(g) + NO(g) 1 I JL CO,(g) + NO(g)
| ic oty 21a0) Reactams T TR Products £1s!
———- P BN ) e ——-
Reaction progress

N e Lt pewr
Reaction progress
Fiqure 1 J<aJ1

Fiqure 2 JsaJd1
alasll 381 A8l e Winall clissa anleam 1 J<EN 3

In figure 1 the reactant molecules collide with enough
St A3l (st die mnlaill (oSt Janamll AUs jala e

energy to overcome the activation energy barrier
and form higher energy products
The activation energy in figure 1 larger than activation 2 JE (B deasmll AsUa e sl 1T Jsan 2 daaimnl) dsla

energy in figure 2

(sl 3Ua 2 JSal 3 el

The reaction in figure 2 is exothermic,
Ll Gale 1 A<l 8 Je il Laia,

while the reaction in figurel it is endothermic

In figure 2 the reactant molecules absorb enough energy el A8 A8le CDle Winall Clhia enas 2 S0 2
oSi AEla S molgs JSEn g laaamll AEls Gala e

to overcome the activation energy barrier and form higher

energy products



Assuming a chemical reaction occurs in the three

elementary steps given in the table below.

SN A0V culghadll 3 Gaoan Wibal Slelis o (4 il
-olial Jgaall 8 5algl)

A4V 5kl 3, sshas. S ey 3d5f sghas S Alsla
Elementary step number Rate of each step Equation of each elementary step
mol/(L.min)
1 Ri1=32 H3A(aq) - HzAan) + Hz-aCI)
2 R2=26 HAGg = HAG g +HGg)
’ Re=le HAGg) = Atag) + Hiag
Which of the following is correct? fraaa g.\_.g Laa Qgi
Jxall Jelaill Jelall de jud saaaall 5 gladll a3 ddays gl ol gall

Complex reaction

Rate-determining number step

Intermediates substances

H3AGaq) A%a_Q) + 3H{,q) 2 HyAlaq)¢ Hiag) &
+ -
HA(Zq) = Afag) + 3HGg) 1 HaAlaq) HAG) :
- +
H,AGq) — HAGGq)+3H{ag) 3 HzA(aq)¢ Hag) 2
H3A(aq) = Afaq) * 3Hag) 3 2

H,AGq)¢ HAG)




A 15.0 g piece of cadmium metal absorbed 32.() cal Blall e 32.0 cal agma&ll 36 0 15.0 0 LakS daksd cuaidl

of heat. The final temperature was 62.7°C and the specific 2l doe gil) 5y allg 62.7°C ddlgill 5)lal) dapy culs
heat of cadmium equals 0.231 J/(g.°C). 0.231 J/(9.°C) gslus

What was the initial temperature? Ayl 5yl all da ) el 1k

53.4°C



COClg) = €O + Clg) + o

reaches equilibrium at 900 K. 900 K gyl dapy xie o) dls ) e
Keq = 8.20 X 1072 Keq = 8.20 X 1072

If the equilibrium concentrations of CO and Cl, are (0.150 mol/L, « 0.150 mol/L ;» Cly5 CO 1 o531 51 <l 1y

what is the equilibrium concentration of COCI,? $COCI, I o)) 1<y Lad

0.183 mol/L

3.65 mol/L

0.550 mol/L




The rate law for the reaction: A + B + C — products A+B+C— & s : delall de il (6018
IS : Y-y
Rate = Kk[B]?%[C] Rate = K[B]%[C]

If k=6.92x10> L?/(mol>.s)
and [A]l= 0.175 M , [B]= 0.230 M ,[C]= 0.315 M.

What is the instantaneous reaction rate?

k=6.92x107° L?/(mol*.s) o\< 13)
[C]=0-315 M¢ [B]=0.230 Mc [A] =0.175 M

8.77x10"7 molf(L.s)

6.41%10"7 mol/(L.s)

5.01>x<10"° mol/(L.s)




Which of the following is correct regarding the data below for fle Jelal ol Glilull gl Lot rsua b Las 4l

a certain reaction?

AG system=~87.9 k] , and the reaction is spontaneous S Jelals AG = -87.9 K]

AG y5tem= —5.7% 10* k] , and the reaction is spontaneous S delidly ¢ AG 1y = = 5.7X 10* K]

AG gystem= +5.7x 10* K] , and the reaction is nonspontaneous i e Jelidly ¢ AG = +5.7X 10* K]




The following table shows specific heat of three Tlbld AEDIAT Aae o3l Bl ;s AN Jeaad)
metals:

Metal lall Fe Pb Zn
specific heat  a.c gl 5,),a0 0.449 J/(g.°C) 0.129 J/(g.°C) 0.388 J/(g.°C)
If 1.00 g of each metal is heated to 100°C and = 10.0 g ) c._.ﬂ:u.ais 100°C ) 54 K 4. 1.00 g a3
added to 10.0 g of H,O at 25°C in the three colaal a8 e Juala) (e esS ABDIA 8 25°C 2 H,O

separate glass beakers as in the figure below,

Fe Pb Zn
e B i B L
s :
3 2 1
what is the order of the final temperatures TASTY ) I e e esSU Al Byl chlan caa s W

of beakers from the lowest to the highest?

F z Pb
Zn Pb Fe == il | S =i L
| - J > | : . ==
1 2 3 .
e r'f '77» 4 [~
— < Pb Zn re
Zn Fe Pb | s -
e ——p — — —
1 3 2



Which equilibrium constant expression ke, doesn't fal dllaal) Zigpal Adfuall Allaall i ¥ Kgq oY)l e @i

represent the corresponding balanced chemical equation?

MgCO3(s) = MgO(s) + COz(g)

_ [NbClg][NbCl]
"~ [NbCl,]?

2NbCly(g) = NbClz(g) + NbCls(g)

205(g) = 30,(g) k., = [03]2




What is the value of AH for the following reaction? ?&gtd'u Jelall AH dad W

Zst(g) == 3 OZ(g) — . 2 HzO(l) =r 2502(8)

Use thermochemical equations (a,b and c) shown below: 2oLl daia gall (Csb ¢ @a)iyhall diluadl S aleal) axdn
a. Sie) + 02 = SOz AH = —296.8 K]
1
b. Hy o) + EOZ(g) — H,0( AH = —285.8 K]
—1124 kJ

—O003.2 kJ

— 12006 kJ

—562.0 kJ
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