An endothermic reaction §,l,=U Lolodl Jelaill

In the endotheimic reaction shown below, ¢l meagall Hhall salldl Jolal B
What is the heat flows direction? o5)hall Jlmsl slazl L

-

eotigaVl Olluwes Oyl poi )Wl dewSgyaun e buls
a mixture of barrium hydroxide and ammonium thiocy

V@f\(y?f\cus\

crystals
b 2o
a wet board
@ From the wet board and water to the beaker & ) plalls el malll e

From the beaker to the wet board and water slalls ol ol ) &

O From the system to the surroundings Ll ) pladll o

From the mixture to the universe oSl A dadall



Wihich of the following reactions would yvou predict to be

I

spontaneous at higher temperatures?

4

Reaction Spontaneity Jclaill auldly

D s o adsm Al eDla il e

lpt Aille Eha oy 2o

-

&Hr_l_L._'l = 92 k.J

AH,, = —58 kJ

AH.,, =178 kJ

H240
\ . \ (_/)j)’ ) ZNHgtg} — Na(g) + 3H2{g
> >/ ¢ - 2,
% 2ZNO2(g) — N;O4(g)
CaCOs(s) — CalO(s) + COi(g)
S AS Hx =

always spontanecus Lals alel

spontaneous at lower temperabures
iy Byl il 5 ,h-_.,.'ll gjnhh

never spontaneous

always negative

Lk o Jla positve

posive or negative

| IV [P negatie

negatine

negative

negative

positive B ]
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®-6329 %X 6'2.@:[62,—4,-\—-3\5‘5] M'L } M\\J\ = W\ Vo

M’L ze- O%Ihéﬁ 62t.g\mL of aqueous solution 0.0322M Cacl, and 0.0322 M CaCl, ALl Jybaall 0 62.6 ML Ll o
31.3 mL of aqueous solution 0.0145M NaOH are mixed. U-ﬂlmNEOH ?:11..51 Jebaall 5w 31.3mL
Which of the following is correct? Ocof Hg 3L 3 = Eéz (3'(‘ 3\ fmsia u-‘L

C C a] = 60 Y ﬂ

K., = 5.0 x 10" for Ca(OH), compound ZOH,?“ Ll-a%} xc’}. Ca(OH); S,llK,, = 5.0 107

0
T -
- | Co Lo«\ Cofe Co ot
CP So° E ) Lony ooy, —=

= 7.50 % 107° and no precipitate is fnrmed 3 _7 s 0 Y3 Q= 7.50 % 10°

ey B ST N IV T A
E Q.. = 5.01 x 1077and no precipitate is formed iy 35 Y5 Q= 5.01 % 107
O QEF =1.03x 10 and a precipitate is formed sl 1_;_953:1_5 Qsp =1.03 x 10

O Q., = 4.55 » 107 and a precipitate is formed ey oy Q= 4.55 % 107



Concept of standard heat of formation 4uulidll (u 48l )l)> 0ggdo

Which of the enthalpy changes in the following Al cDlelell A a:iﬂbﬂ gl & el e \.__;i
reactions does not represent a standard heat of ¢ ﬂH; dausld o8 Blha S Y

formation AH f ?

0 / Sie) +3Fy = g AH; = 1220 K

3 ]
O / S +3 Oag = SOug AH; = ~396 k]



Chemical potential energy duiliausS)] g gll dilks

Propane gas CiHgis used as a fuel for cooking and heating. SAsanlly glall 8 2988 CzHg Lgoll Hle ananl

Which of the following statements is correct? Cadan o L0060 ol Lal) g&‘i

' AN 038 s Tadkg 1) Bsis Crumauells GO9S Sy i s e AT aagl) A8la ol
Chemical potential energy results from the arrangement of carbon and hydrogen atoms and the strength

of the bonds between these atoms

I Sl Bsea A Dlg ol oy 8 A0beSIl Al ABlle e S pie ) e
Much of the chemical potential energy in the propane bonds is released as heat
Il /uitmégswuca@gy}h}sa;u Alaasll aiagll d3lla et

Chemical potential energy changes to another form, but its value is conserved

v A8l dalee o) Sl Jela o) DA Alasll aasl) a3l Giaanld

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

O Il and IV IV 111

O 1, Il and IV IV 5 <lliil
P o e o e e e e o o o S 2 M e e .
[ | [ |
] ]
[ | [ |
O , 1land 111 s <liel :
L e e e e e e e H

O | and II s |



Changes of state A=l Oilyusy

Which of the following processes have AH positive values? Tiase g AH a (o 2000 Sildea)
< H04) — H0
I H,0., — H;0y,
i | - H,0, — H,0y,
\ Hzﬂm - Hzﬂ[s}

O land I 3|

O land IV Vsl
O

Il and IV V5 11l



The equilibrium shifting ;333 zU il

Which of the following factors shifts the equilibrium SR AL s Al Jalged __gi
in the reaction below to the right? ¢ o) Aga sl (el 3

CO(g) + 3Hyg) = CHi(g) + H,0(g)

O Decreasing the concentration of CO CO i e
.................................................................................................................................. :
® Adding a desiccant to the reaction vessel ol play A A el AL !
1
---------------------------------------------------------------------------------------------------------------------------------- o

Increasing the concentration of methane ol 85 5

O Decreasing the concenfration of H, Hy 585 Jde



GH\:M‘/ [ ?\j) 1"‘ [0\“\";"3

Using standard enthalpies of formation table below

X

w224 2575 U3 <[ 1033, g5 g

(@ Bl
2 Substance
Na jH ~ 5 NO2 g 33.2
S: - A ? - H,0, -285.8
g™ HNO3, ., -207.4
g,\( . NO, ., 91.3

What is the  AH

e Value for the following reaction?

3N02(g} —+ HZO(l] — ZHNOE(aq] —+ NO(E)

+ 363 kJ

+136 kJ

4

sloal Sl a8l §5lm b Joam Leadnod

e il Jelinll AH

o

FICTL

et La

Enthalpy changes calculationg; =) sgizall o Rl O lus***** BONUS *****



A catalyst jlox]|

What is the effect of a catalyst on a chemical reaction in equilibrium? Sl e 2 Jlaf eld Lo sl Jin

Y Al ) gl (K ol i

O The reaction reaches equilibrium more quickly

Speeds up the forward reaction S8 LY el Ao e L

O more than the reverse reaction
oeladl o\l A e

O Changes in the amount of product formed gl Aanlll saldl A 4yl
Speeds up the reverse reaction S el el A e Ly
O more than the forward reaction



Chemical equilibrium JileaSJl ;1357)]

The graph below shows the change in the concentrations of Zasllls Aelmall dlgell 38)a gam Lol sl PURRL Ve =
reactants, and products during the reaction of nitrogen and RPN Y Camg gy g;:.i)-_uﬂ dele s

hydrogen to form ammonia. fmnia u.m [P ,._._.~T|

Reéactant and Product Concentration v, Time

Which of the following is cormrect?

it e ge Aalell alg iy Alalus J0 aly 01 5 505

e

Concentration
A

H-;I;

—— T ) —

O At equilibrium, the concentrations of products increase daslall dlgall 81y alym ) 2

O At equilibrium, the concentrations of products decrease aanlll el Sla allem RV e

O The concenfrations of the reactants increase at first acladl A el aledll 555 i
L 1
i @ The concentrations of the reactants decrease at first adledl A aleliadl aladll GSln ailin i
L



Hess's law jus ;qils

Using thermochemical equations, |1l and Ill below, calal g 1 o1 el Asleesll eV oaleal Gadnad
What is the AH® value for the following reaction? ¢ Al Uelall AH® fad

CIF) + Fyg) = CiFsg  AH™ =2

l 20F, ;) — Oy, + zF;f[g} AH = —49.9 KJ }U‘ 1.9 .
[=] (2’ -
L 2CIF, + Oy — CLO,, + OF, AH = +205.6 K] 2656
M R

1 3 -

2 Z “24(.1 -
~N
O -188 kJ
O +304 kJ
® -139 kJ



Calorimeter |2l yuinl

Which of the following statements is incorrect poadl il Jgn damia o ) el ,.__;i
according to the foam-cup calorimeter? T iy O

O All reactions carried out in it occur at constant pressure el b caan alaly e e i

O Used to determine the specific heat of unknown metal a2 M A gl plall saadl sudn

O Worked in the open atmosphere bl sl 3 e

3

e e e e sl 2l T e S ~.
E @ The data to be collected is the specific heat el gl Al fw Al bl Sz E



Standard heat of formation duulidll ¢Sl §l)>

Using information from the figure below, ol (€81 il i
Which of the following statements is incorrect? Piama e 4Gl o) i__gfl

a0 gSAI B))y>
Standard Heat of formation

+33.2 NGO (g)

AMHTING;)

0.0 N3ig). O{g). S(s)

AH; (k)imol)

S HT (50;)

— 396 ! S0,ig)



AH; of NO,; is positive value because the formation reaction Bhall jale NOyg (pgSs Jeli 3 A N0, ﬂH;

of NO, Is endothermic

,&H; of 505, s negative vaiue because the formation reaction lall oyl Jeli 505 (eSS Jelid oYl A S JAH;

0

of S0y Is exothermic

() aH; of both Ny, and Oy less than AH; of NOg NOyg) JAH, o B Oyg sNyg 0o JS AH,
(o) AH; of S less than AH; of SOs SOyq 4 AH; e 1S g JAH,



Cold packés;LJl §3La5]]

VWhich of the following represents the cold pack process? Pra,ylLIh salesl) B s A Aleall (B0 ‘_ELJ e ,.__gi
:T - E.}_JL! 83lasS |
INSTANT \J&\/o
COLD PAGK y )
e D \}‘ ; K

| 1[ : NH4NO3)
) = |
1 \ - i_1 'I Inner bag of water )} \
-~ = - A b ) eladl Jpo pdsla s A
- e >~ S
| SiNGLE USE ONLY /\_/ \)/SQ\ .@ ’

______________________________________________________________________________________________________________________________ 1
® \1'9\» NH;NO;(,, + 27 K] — NHy,,, + NOg,, :
e i

@) NH4NOz, — NHj,.,, + NO3,.,,  AH., = —27k] -

NH,NO;,, + 27 k] — NHj ., + NO3 ., + 27 kJ



Nutritional Calories dulis)l Olysull

Which of the following contains the highest fCal il i 0 i 80 g b e g

nutritional Calories?



Methane il

What mass of methane CH, must be burned in order to 5l 210,692 k #12) a o I CHy ) 2 L
S :

liberate 10,692 kJ of heat?
9

Molar mass &g &<h | AH. (k] /mol) | Formula <l | Substance s 8B n
16.04 g/m::al -891 CHa methane '-"I]:L;qli

Gy
N \’OJNC‘( Vo £9°2 L
o Wy of4 Mg Oy el o

O 9.3 g



The reaction in the equation below is endothermic.

Which of the following is correct?

~ IR

An endothermic reaction 3,2l jolo Jclai***** BONUS *****

bl ale sl Alaleall & Sl

s N204(g) = 2NO(g) AH® =57.2k) fmaia b Les
Ol A B e

1 2 M U-:’\) \3\‘ \_)/J\
) N Ay
2 Oslll ek B 3 Jelill sley aumy i

Placing reaction vessel in ice the color 2 appears /

Oeadl Aga IRV 2 200 3 e lE) sleg aday aie -
Placing reaction vessel in ice the equilibrium shifls lo the right 6& ‘ \ —

- - ---g’
2 0 el Al plaz 4.1 Jelal eley A= o

Placing reaction vessel in a boiling—water bath the color 2 appears

Sl g UV 2B DAL dlea B Jelil sles pmy v

Placing reaction vessel in a boiling—water balh the equilibrium shifis to the left



Unknown substance dogles i dilo

A 355 g sample of unknown substance was heated N 22.4 °C e daglea pe Bala (30 335 g l@abS die paa O

from 22.4 °C to 43.6 °C the substance piece absorbs
LA3Ual e 6,75 KJ Alaadl AL 0Ll 228 Cuaielg 43.6 °C
6.75 kJ of energy.

Using the table below, which is the substance? 3 2 L O “\‘, Saladl & Lo colial Jgaadl Larinis
676w - S55x ¢ X (‘43-@-11&)
Substance - K| a_aall ‘:_,;llnl‘}” J;'I-'lﬂ-“ Balall
Gold Silver Aluminum Iron
Specific heat 0.129 0.235 _, 0.897 0.449 4 gill 5 ) jall
J/(g.°C) - ;ﬂg-‘C}

O Gold 5 75 o
O Silver -3 59 X (U} 3.4-20. q) Ll
O

@ Aluminum asialy!



The equilibrium constant expression ;li5Ml Culi yusj

What is the equilibrium constant expression Al Jelall Y eyl jues L

for the following reaction?

[Hy0 ]
O Ol H]

[C 1l Hy0 ]
O [CO ][ H2 ]




s § AN ~ \-J’SJ\) (_S\’.Q)(J \3&\&-}5\ The reaction of rusting of iron 312l s Jolas
> Y 7 >

Equation 1 represents the reaction of rusting of iron, camaall Tawa Jolin 1 Alaleadl (B
while equation 2 represents the reverse process of casandl Tl Sl Bdenl) 2 Alaleall (B Lot
rusting of iron. Which of the following is correct? frumia b Lae ,.__gi

! 4Fe(s) + 303(g) — 2Fe;03(s) AH = —1625 kJ 1
|

2Fe;03(s) — 4Fe(s) + 302(g) AH = 1625 kJ

-3
S
=
()
/\,.
o
N
\\
-+

The reaction in equation 2 is an endothermic and OK LAl s Bl ale 2 Alaleadl & e Lol
occurs spontaneously ASA.\- T
O The reaction in equation 1 is an endothermic and 0<1='1’“"':‘ S Vs B «QL“ 1 asleall 2 Jolal

does not occur spontaneocusly

The reaction in equation 2 is an exothermic and B& Wlah Soan W 5l ajlda 2 dlslaldt & e i)

does not occur spontaneously

FrEssssman=y
o
Q
9]
c
-
L11]
0
T
O
3
-
L
3J
D
o}
c
@
<
o
<



Solubility duiliJI***** BONUS **¥**

What is the solubility in mol/L of lead bromide PhBr, at 298 K? f(Mol/L s2a5) 298 K iz PBBry alua ) s 45803 L
if Kep = 6.6 X107 K= 6.6 X107 & 13

oL - — 24 "Br
Ph Bv,=o (b <0 PDBIy = Pb™(ag + 2Bl :
S | - 3
> LS bthpe -y

T
RS N7+
<p= Sxlasy vy




Specific heat ducgill 5)lz***** BONUS *****

When a 360 g piece of hot alloy is placed in 425 ¢ o425 9 23060 g leabS dale A< (e dalad poay die

of cold water in a calorimeter, the temperature of the Al Bla Ao JB ¢ (Gl jande A L L

alloy decreases by 205°C, while the temperature of thew 18.7 °C jlaras cla) 5yl 450 2lap i « 205°C laaa
N

-

water increases by 18.7 “C. C S \\K Al 2] due il B)lall La

.Y
What is the specific heat of the alioy?

Specific heat of water= 4.]184 (J/g.”C)

v b | 2.0 | q
®) o T T—235-J44g-€) C__ mz% ’{;_7,_,_

4.184 (J/g.°C) = olall Zuesill 5)),a)

® 0.129 J/(g.°C)
O

0.330 J/(9.°C)



Free energy &,=ll dalJl

For a process .if you are given the information below. Lslaal e sleall x;]:d.:.-j 13] ole Ales B
AH = —-27.6 kJ ., AS = —-55. 2 /K sT= 535 K
,/ - —— /
Which of the data in the following table is correct? / \QM Tlazaca 0l Jeandl 22 5200 bl e éi
AG aulall Process N
Process spontaneity
@) +1.93 kJ nonspontaneous aslalb e
B —1.93 kJ spontaneous  aalik
C +75.1 kJ nonspontaneous asab e
D - 75.1 kJ spontaneous  Aslabk

e A
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The equilibrium cancentration 137\ juS,7***** BONUS *****

The reaction below reachies equilibrium at a certain temperature i Sla dage xa oY) Al ) sl e lall Jea

ONbCl, ) = NbCly + NbCls

, Koq = 6.90 %107, If the equilibrium concentrations are: tet Y sl el e Ky = 6.90 <107
NBC; - 0.450 mol/L,  NbCls = 0.0380 mol/L &7
What is the equilibrium concentration of NbCI,? INDbCI, eyl S5

[Ga"\f) b] }; Q. oggj,g

2.75 mol/L { X ]2

1.69 mol/L

-Y
6“O|bX‘\h =

O 5.65 mol/L


Highlight

Highlight


