Glaiay) Ju8 Ls daa) ja
paia e AN Ciaal)

Olaiay) S La dea) sa

1d- sl adiia Hdc u—"—m Rl
(1)4ada )
1 G- elas
| AasSl & )y 2B ]
—— Calculate the energy in joules in the below picture olidf 53l g" ( J) Jsall Bangy &Ll ska as)
1 Cal =1000 cal =1 Kecal :
lcal = 4.184 J ¢ _V”:"-" = 0 245 Calories
1 Keal =4.184 K J e .: 5
1 Cal = 4184 J \‘% '

A 1.03x10°

8. 1.03x10°

¢ 245x10°

D. 5.86 x 10*

An exothermic reaction releases 90.5 KJ
How much energy is produced in kcal?

90.5 ki 8 ol 4 b ol ity
fkeal bla g 3...\31.'41 A e o

21.7 keal

2.17 x 10% kcal

3.79 x 104 kcal

O||0||O||C

37.9 kcal
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When a 50.0g of unknown substance is heated from | 35,0° € (s Al s Sals 3o 50,09 ALS 5 ) jn o 313
350" Cto50.0" C, it absorbed 5200.0) of energy. AL 2 52000) comeb500° €

Find the specific heat of the " ,
I3 Al 5l
unknown substance ‘d%‘-‘] sl “'F'J*‘ "J)“] L

A 693)/g0)

B, 3220/

¢ 1410

D. 0913)/(gC)

What i the specific heat of a metal that weighs 50.0g | 2s.= 335 Lss 220) i 50.0 g <58 Sl oyl s pall s
and absorbs 220 ) when the temperature? €120.0" C Jlses
is increased by 120.0° C?

A. 0.0725)/(g°C)
B. 0.0367)/(g'C)
C. 0.06671/(g'C)
D. 0.0932)/(g"C)

On one summer day, the Sun heated the water in a Do dabis 38 Bl puatll i Gl sl 8
swimming pool from 20° Cinthe morningto 24° Cinthe | 38 &l =813 Hua 24" € 15 20° €
afternoon. If the pool held 40,000 liters of water Ll 4 £ (40,000,000g ) el 34 |2 40,000
(40,000,000 grams), how much energy, in Joules? finls
The specific heat of water is 4.184 )/(g ° C). (4.184)/(g " C=elallio s )i al)
A 35x10%
B. 6.7x109
C. 4.2x10%
D. 12.7x 10%]

¢t )l allAa j slall G (il e o ) glaall JSAN 3 (B, A ) 030l GlulSl ¢ ging
DM Lad 600 T W laie 4y ) jn Al B (el i plal) caniSla (40 C ) Aa s Y €I 00 JS 03

o ¢ A S 8 plal L) AN ) sl A8
sla =
; 1000 = 300 J=
5 100
50 g & 12007 = 600 J &
A B
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Pﬂﬂﬂf @:i‘:d 20.0 °C 5,15a a0 3ie 30,0 g LS yas e ) Al 00 375 KT il 13
- pliay
(3 )ista ( 0.500 J/g. °C waallie lisy,all)  f waallidledl s alia nla
270°C & 250°C & 20.25°C & 0.25 °C &

A5 ) el (g 2 S 13 ey S 8 i g g Lt g L Y AL Cinn Lt an) A dpaal (e (il lin ) il

# gl O3 Gy il n H 0 o e Nl Jle 60°C 580°C : Leb il bl y 5531 doil

10449 J/(g.C) xaallie alis 5l all

200°C = 70.0°C & AL = 140.0°C =
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When 50 g of an unknown substance is
placed in 100 g of cold water in a
calorimeter, the substance temperature is
changes from 168°C to 104°C, while the
temperature of the water increased by 1°C.
What is the specific heat of the substance?

50 g Lgali€ Akl Aaglea & 3ala e dahd pung 2ic
30 a0 il a8 oL elall (54 100 g 2
58 Aa )3 cadl )l Laly 104°C Y1 168°C (a 33Lal

1°C J)ahay glal)

faalall Ae gill 50 ad) La

Knowing that the specific heat of water at
298 K (25°C) is 4.184 J/(g.°C)

9 slall 298K (25°C) i A 5l 5 jall s Lale
4.1841/(g.°C)

2.44 )/(g.°C)
7.76 )/(g.°C)
0.2391/(g.°C)

0.131 J/(g.°C)

Q||O||0||C

When a 58.8 g plece of hot alloy Is placed In | 125 g .4 58.8 g WAl 4idlu & (ha dakll g 12
125 g of cold water in a calorimeter, the ALl 8 d i i« e B L LI e
temperature of alloy changes from 606.1°Cto | ¢l 5 s & 9 i 5 Lk 500.0°C ) 606.1°C

500.0°C, while the temperature of water
increases by 10.5°C,

What is the specific heat of the alloy?

10.5°C My

Hikgd) odgd e gl 300 o

Knowing that the specific heat of water at | gk sl 298k (25°C) 22 &g 4l 5 ) ) gy Lle

298 K (25°C) is 4.184)/(g.°C)

2.1841/(g.C)

1.13)/(g."C)
0.803 1/(g."C)
1.021/(g."C)

0.880)/(g."C)

[sHIEelH=2E=]
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. - " . Which of the following is correct about the reaction with Al gall 4 — € Aldaadl 53 Jelid) Baa LI Ga (ol
V’m e ‘e"‘u‘ al) the equation: 4= C g;hnwn in the diagram below? g EEs ‘\::v
1 G- elias
e I AH>0
( 5 ) dadia 1. Hyroducts < Hreactants AH >0 |
llI. | Heat flows from the surroundings to the system Hpyo < Hesomn Al
P ) Taal) Gy JAE 31 a0 ]

=
=3
=
£ AH
£3
D
I A
A. lonly Lib | LA
B. 1 and Ill only Lia |yl .B
C. Il and Ill only & i s 1 .C
D. 1 and Il only LE 41 .D
Which of the following statement is correct according to the
diagram shown below? ol JRl o 1) A Al el (51
o H0) -
AHyp
i3
g 3 AHeons
S
........... =) A
AHu
AHglia
H;O) -~
|A. The system energy decreases as ice melts and then s A ol mBl) gl sle UL ZEL (i A
evaporates
|B. The system energy increases as water vapor condenses saial & olall i B e AW B 0K B
and then solidifies
C. The vaporization of water and melting of ice are considered 5l Ba ks wiles pB) gay slad) Al clles il ,C
as exothermic process
D. The condensation and solidification of water are 5all bk saaad g slal) Z allee 2% D
considered as exothermic process

Based on the figure below, which of the following P LT - 5 — N .
. A | Chasaa IIEN Chlall o o MEN Tkl ol e U
0.0 . Al , Clye)
—
g
=
=3
EXS
=
<
A. The formation of AICI; began at 0.0°C 0.0 °C = AICs J<=5 Tas |
B. The final temperature of the reactants e PRI | B P | - G 1] ;A‘)_« ~aS B
was -704a°C. - - _70a°C )
C. The final temperature of the products -704°C 2 z5 3l L3830 3 51 5=V 3 52 S ¢
was -704°C - - .
D. The formation of AICI: releases energy. a=il.n = W AICH: 32,55 (2a5y D
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3,['.\:\]3)35]‘2\ Ll e 3«.}3}333\ Lol e
AlaS el LB Afigun g Sl DA
g 3)‘);.“ Lald) el lal ‘_A
31 a () bl g sl 48l J i o Aall gl A8 ol 35
Al pa gl ddlda Ji 2 o LS ALl aum ol il 15 &
A g Al salaSl) 8 Cany (g3) Jeliill o0 4Fe + 30, — 2Fe;03 + 1625 K] ; Ul Jelail)
40 AH 0585 5l (M alaill (43 ) jad) Ja55 o
g AH 0585 5l () Tl (e 81 el a5
MuAHgﬂth\é!ewlchJbﬂidﬁ'ﬁK
Al AH 0585 5 alaill () Japsall (e 8 ) yad) JE35 2
& 500 ) oA iy L i
s S\ / a7 A \f ;
S pr— =
LA‘J-‘J[ K ﬂ:i’:l,; ] ; ﬁ:i’iﬂ l L .&I,Jli:l
—dFe(s) + 30(0) —-~-m— | |__4Fafy) 4 30) 1 NH; 76  NO3 (ag) || NHa'laa) +: NO Gog)
g alelazl) slgl) S Aelnl) syl '1 Byl * -“1’ Ela! f
i A =+41625 K j AH=-1625k) { M=-2 K z} AH=+27k)
] 4, 3 >
' 2,040 "' i 2e,046) Y NHNOKG) fh"o’ﬁ’
\. e I\ e PANE I\ ’ )
A B Cc D
qp = AHnm = qp # Aern & qdp > Aern Fal qdp < AHr:u:n &5
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When barium hydroxide and ammonium
thiocyanate crystals, shown below are placed in a
beaker and mixed, Placing the beaker on a wet
board causing the wet board to freeze to

the beaker. Why?

A. Endothermic reaction occurs and heat flows

b pipad) S, S 5hp a0l 2Ky pum Ll

e

2 G el ol ) o A iy 5 S

€Sl it L

elall pe 5 ) all Juim g 55l jall Gale Jelis Cigam A

from the water and board into the beaker J.v‘LS!J sl
L -

B. Endothermic reaction occurs and heat flows & S e sl el JEE, 550 jall Gale Jelii i B
from the beaker to the water and board CJ'“'J elal
C. Exothermic reaction occurs and heat flows from C_,ﬂ\_, elall (a5 ) pal) Jai5 55 ) jall o b Jelii Sig0a ¢
the water and board into the beaker B
D. Exothermic reaction occurs and heat flows from & OGS a5l pal) JaIS 5l pall s U Jeli Ciya D
the beaker to the water and board r_,.ﬂl_, elall

the specific part of the universe that contains the
reaction or process you wish to study isthe .........

quﬂl s ) o<l G cmall ¢ 3ad)

..... L )2 A b 5 Al dlaad) )
A. surroundings Ja:\ma“ A
B. universe asll B
C. system Akl
D. change )A;:I]' D

A
e B+A
e B+A
b B+A

B all (ala By adl ol

-

Al KIKgY

Jis

wi B LA e

L B lad A :LS:A;I‘aM\
L B had A fia )

B ) A 0a 51 all JR5E Latie Ll s Jelddll g g

Grbad) Je il DA Aulasl) aun o) 4is

How much heat is evolved from 54.0 g

calculating heat?

glucose (CsH:;04), according to the equation for

RS §5Ssia 54.0 g Cre 423U Al Aues La
180 g\mol = jssglaliidpa dlisly TSN Alsleall

CoH1206cg, + 60a(g, — 6H20. g, + 6C02g,  AH gy = —2808 k]

0.842 kJ

8.42 kJ

84.2 kJ

“lo|e|»

842 kJ
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the molar mass of methanol is 32.0 g.

Calculate the heat required to melt 64.0 g of solid methanol,
given that the molar enthalpy of fusion is 3.22 kJ/mol and

clall J}ijf.!a;,‘ 54'9)&-‘]1‘)11' Sl Gl
3.22kJ/mol =d el jpat idpali s al o Lie
325 o dsilal gyl 2k,

A.J'r gadl Adagl)

A 3.22k

B. 644k

C. 9.66k

D. 12.88k

(Molar mass of NH:= 17.03 gimol)

How much heat is released when 51.09 g of
ammonia gas condenses to a liquid at its boiling
point according to the equation shown below?

6 Bl i g1 B (4 51,00 g bl e A2 § ol ok
il EJMWJGL# E._\)a
(17.03 g/mol = NH; 4 Ayl L))

NHy(g)-NH;()  AH

4 =—23.3 K|/mol

‘con

-69.9k

-1190.3 ki

+396.80 kJ

+93.2k

Q||0||0||l0

I R S —

¢ jslanall (Sl Al Aanana Al Bl o

233K = H g+ H,, =

Hyalh
4 Hoyuy >Hyy o
AH=233k ijj =H . sy F+233K] &
- alabicl) Sy H iy v :H:-_'-"L»W+233 K] =
c OsSS NHZI(S) —— NHE(I) - At dlataall ol Aleall dalaall

ULAJAHZHEJSJ‘)LUEJJ& &
ke AHZed 53, altale o

Lase AH Aad 53, alliale o
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Using standard enthalpies of formation what is the AH,,,
for the combustion of methane?

Tojtual) 3 sl Jolall AH . e daalall o oSl 8 ) e Uinsios

CH4g + 202(5 = CO2(g + 2H20y)
AH® £(CO2) =-394 k)
AH® f (H20) = -286 kJ
AH° f(CHA) = 75 k)

A, -605 kI
8. -640k
C. -891 kJ
D. 1041kl
Calculate the enthalpy change of the reaction DA P g ) el g ) (B A el

2C0|;)+ ZNO(" -‘2(:01” +Nz|.)
using thermochemical equations:

2C0|,. + 2N0m —'2(.0]1.) +Nzw
¢ Al At & f jad) Cifuladl Lisiiew

a)
b)

2CO(g) + O3(g) =2CO0O: (g)
ZNO(g) —_ Nz(g)+ 02 (8)

AH=-566.0 kIJ
AH=-180.6 kI

A AH=-746.6K

B. AH = -486.6K)

C. AH = +486.6k)

D. AH = +746.6k)

PiOsigt 20,5 = POy £ 1l Jelsll AH, . 4ad La« gglaall Joaall 3 ozl calil)) Gardices

~ 296 k| = -4624 K] «

(kJ/mol)AH, sald
-1640 P4Os(s)
-2984 P.O1o)

A gayd Sl

672 K] & -1344 K] &

f«ssﬂwoﬂﬂmmsﬁw’smémem

da guyd s 6

Ul gd pl gt

ey gl

i n ) 2591 ) i

NO» AHY= 82 kImol & Gyt A= +228Kmol #  CaO A% =-635KTimol & Cu AB=-157K/mal &
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uulidll o oSill Bjly> Standard enthalpy of formation

How much is AH of the following reaction? 1A Je il AH Ak b
CSyq) + 3055 = COyg) + 250, CSy() + 3025 = COg¢qy + 2507y,
Use the thermochemical equations (a, b and ¢) shown below 2l nada gall ¢ 3 b v A ) ) Aroas) uaal) padied)
a Gy + 0y — Oy AH = —393K]
b, S+ Oy — SO AH = - 247 K]
¢ Cu+255 = CSy OH = +88K]
-1051kJ (&)
799 k) (@)
-975k ()
-55210 ()

Which of the following does not represents the standard
enthalpy of formation for the compound formed in the
following reaction?

el (pa ) o sl Lk 00 853 i ¥ (L L
Al

AH Gl gl Bl | Sl

-394 kJ{ mol COyq
-286 kJd/ mol H.0y
—-102.6 k)

b. +81.2K

d +142.5k

C) + 025y = COz(g) AH = - 393 K]
St +;02[g) =805, AH = —396 k]
Mo +5Fag) — HF, AH = —2731]
Na(g) + 2025 = ZNOyg) AH = +66.4 k]

O |0||O O

¢(kd/ mol) CH, gliall A HO dad La . gaal) Sl oLl JoLaal) Lo ga

CHyg) + 2059) —— COyq+ 2H,0 , A Heomn = —891 kJ

47 e =75 &

-135 & 185

shown below?

How much heat is required to vaporize 63.07 g | 1 slall (4 63.07 g sl 4a P15 ) ol LS e
of water at 100 °C according to the equation L] Alstaall Gy 100 °C 50 2 a0

(Molar mass of water = 18.02 g/imol)

(18.02 g/mol = slall & gal) 1)

0||0||0| 0

H,00) - Hy0p AH,,, = +40.7 k] /mol




Qb:m\ﬂ d:ﬂ La 4.!9.!\).4 How much is AH of the following reaction? S P A T
€O + 2Hyq — CH, 0y, €O, + 2Hy ) — CHyOH,
(g.ﬂ:m = u_]L"d] dall Use the equations (a, b and c) shown below | sis fasyd ¢ 5 b ia At A Tudh coysand suls s

1 e ;1 < a ::u[!.,+‘§u,[‘,u:nm, AH - — 284 k]
g b Hyg 430z Oy AH = - 286 k] dagh AH value AH
( 11 ) Ak € O30, +3 0y — €0y + 210, Al =—727K]
129K (@)
b 129710 (@)
+H57 kI (@]
3 +1051k1 o

<55l 4o Syl Changes in entropy

Which of the reactions in the table below occurs always € Ly A g sl Jgial) 541 o) O
spontaneous?
Reaction Bl o . — AS Ay il
A negative positive (e s A
B negative negative w | B
C positive positive e e C
D positive negative - G ge D
Q:‘-‘“J-“ AS®, e Byld) o3 @lﬁ‘ )il Céi uﬁ
NaClyy — Najpg +Cligg = ClF gy+ Fo(gy = ClF3(4y &
CioHgy = CioHg) < O2(9) = O2(aqy =

In which of the following processes the A5, .,,,, sign is negative? S A el f

CH,0H,,, — CH;OH,

ClFg) + Fa(q) = ClFsq

" »
NaCly,) - Nal,g + Clgg

O|[C||O|©

+ 28055 = 250, + Ozg)

¢ 123 Alalall A (ha AS, 1y 5 kS 3l O%ay ¥ LAY cSlelisl)

Oz2(9) 2 O2(aq) NaCly - Naz—aq) +Clag =

2503(g) = 280335 + O3y Fe(s) +Zniyg) — Feliy +Zng)



aia¥) 0 L Axal A
,..fm1 e Uti‘.s aal| ¢ Ca(OH)2s) —> Ca0 )+ H:O (@ AH=+108.5KJ/mol : Jull Jelisl) 2

- g ltay 5 2 o .

(12 ) iaka ¢ AH 4aisl a8 g |ale slall g (pa Yay Hlad) plall ¢ 585 1)

JE A3 M e Ji e Ala i Bl

byl d5lal] sy wlwe Calculating free energy change
What is the AG ,,,, Value of the following process? B0 Rl A, el
ASiystem =138JIK, AH, ., =—232K] and T=273K? Ay, T138]/K 5 MM, =232k 5 T=273k

-194.32 kJ

+201.34 kJ

+194.32 kJ

-269.67 kJ

0Q||0||0|O

Gilelai)] &5lali Reaction spontaneous

Which of the following reactions would you expect to T Gadla B G O gﬁ Al ol G g @
be always spontaneous? (:Lﬁ.vfgj_a.n,\.’l Asdie) .
(Use the table below)
AH piem | B55 (X Reaction spontaneity el Apaat AG oy AS:.._, AH:___
- + always — always spontaneous s il Wil | T v
- - —or+ at lower i 2
Aalila BIS Sid )l b D | vl g cga = =
+ + —or+ at higher temp TS 5 s g b il | i g T D
+ = always + never Tl 05 # Lals s == =
A. PCls ) +Cly g = PCls ) AH =—87.9k
B. 2 NHs (g > N2 (g +3 Hz () AH = +92.2 k)
C. 204(g) > 30,(g) AH° =—427.0k
D. H:0 () +%0:() > H:02(qy AH =+105.5k




lata¥) 3 La daal ja .
Loy i Al AS A 5 G el

1di-slas
(13 ) dada C&COg(s) -> CHO(S) + COZ(g)
FeSi) - Felr + Sty

ClF3(s) - CIF(g) + FZ(g:
Soz(g) + Hzo(n - HZSO4(aq)

O |0||0| 0

¢Ladelill AH = 145k] 5 AS,uy = 322]/K ol Gaale 13)

¢ Lolih Jelaih lanie o oS CalSIL 350 da o Jil L

LG ol e gl e ot Ao =145 KT ASizn =302 DK ¢ s 1)

5 375k O
Bl | $0K # MK » 35K #

382k

41 . aH - Tas

g CHE T b sy
Rp o S -[T v o22d] L T=amsk 451k
-y = - ©-:3227 e e ) 8 0
=g e B e i
T = z 50.37 K Vi 4503 O e S
=

(0]
e =BG 0 i i A AR AL Gy ey i 415k o)
(0]

NO + 0 - NO, - Al Jelisl) AH 4o sl

0, - 20 M gy T AR Sy el

20, > 30, A = —427K]
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%'1“_ Ay, Ll [ASy,, 6 sbe pibadi bl Jia ] 2
i
33
9 -50.0 J/mol.K & —3.0]/mol.K &
1.0(
-10.0]/mol.K & -100 ]/mol. K =
T e
. e (o Bl (pdends e Jhay JulBal) (Sl e
i /i 600 °C (1 -50 °C
-l / i i (ks (8 Balall L0 a0 s
. | i e cils Laxis 51 jall (4 600KJ
i i 350 °C & 40
s | Y e T e € g la A g il 3l Bkl Al La
: - / 250 °C e 43 o
E !
"l 250 °C L& Al g
| 200 °C L Al g
B i 200 °C 3= s gr




Slaia¥) J8 La dxal ja

b 2 il - AH 3_L&) s ¢ aUAIU AS 3 L) e Jelanl) AAN dakal (A0S prda gy ALY J gt -

1 - pleas Jobhid] duilids pladll AG pladill AS plaill AH
(15) 4aba (Laita) sl L i, PR PRI @
Amdaial) 5 ) sall e o B Sl s o) i ea el s @
Aads pal) Bl adl @il ja A A Sl 5) e Sasa casa @
(Laila) Sl e Laila cum ga A, | Do o pa @
INOgy — N:Oy : Cull Jaka aad 51 jall 3 U M Je il g @

¢ ade|  gSiall Jelinl) Chuay AN o ) i
Labiial) 5 ) ol a0 die LAGE (6 Jolial) o L Al Jolial) o

Aads pall 5 Al cila o die Ll ) o8 Jelial e illae LAY (58 Y Jolial) o

© il gl B Al Aasana i Al il 4

Sl JSE e sald) e Gl ¢ Salall AtlasSl) gl 8 o3ad
s Jelis gl Pa Gramid of o8y 26 ATISE M s (Say &

iy pall cliladl delia & Jad) o o) gall 028 gl AN ) gall dpe 4l 5 ) jall ad e Slaie YL
(0.449 J/(g.°C)) wall & (0.235 J/(g.°C)) il &

(0.128 J/(g.°C)) paba ! & (0.897 J/(g.°C)) pssial¥) &

Calsladdl uSe alzy il ya i 3 gall CHLoaS AGLS dieLine oy (3l s AiasS Alolaa b AH sl i
—-AH AH
= ® 2 © ~3AH 3AH (B

¢ (H,0=18.02g/mol) sl Ga 36.04 g 6 26 KL 5 ) sl Ausk e gladl gt Lilige

-

~

— 102 W @
;15 AHyap = +40.7 KJ 122 kJ
3 - 814 W ©

H20m —142 kJ (D)
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pditia yde (N Ceal)

1 di-plias )
Sl e 5 A B a Nl (585 Bl gl i) L JEli o (S AN Mol Apeliadd] SDle )
a) o)
Nag + 3Hyy —— 2NH3(g
el Jou
Y Ala 1 Sgagl bag i D ow e | Gl - 20

@‘ 9 ddeLisall 3:9 ;;:@ c@‘ &@ﬁs aldail) s )

- e T
e Lial)
L el el o E—— PR
., A+B—CHD .2 A
o P 4
4 Y, - /
9 g S EY A b = /
g et ol e Gl e o — L9 Qe Gl A2 e e /
-9 S Je el S /
7 C+D—A+B /
=
& Time (=)

Toa s 3 ) oo 0| o A+ B = C 4+ D iy

¢ Gaslls ol As e cr Om ARl 8 e AU JISEY) o

(A) (B) t (c) (D)

N

o= Oe S M
5 ) e ) JSAIL )l G 5 ol Al Al
e 4 B+2C52A «
X AsS5B+(C =&
2 A
1 B 2A5B+2C =
A5B+2C =&
)

Ll

Gy bl Kol b g 5)) pllda oo g g iy S pe i
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Alts S Cluall at =y - - o Tk T 4 08 » «

# 1J::’_4=:"“ (i diaad ) o da o die A5 Keq 4ad)  —idus ( Keq )“‘33*“&]
(17 ) dsia
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