adliall yde AU pliasS daa) ya

Ahall; Jo¥) amdll oY) Baagl)

245 Calories oLl 8y gual) & (J) Joad) Bangs ABUAN aka cma
A 1.03 x 10°
g. 1.03 x 10°
c. 2.45x10°
p. 5.86 x 10*
What is the equation for calculating heat? 95 all Clual deadtindl ddaladl L
A, c=m X g X AT
B. m=c X g X AT
C. g=c X m X AT
D. AT=c X m X q

When a 50.0 g of unknown substance is heated from 35.0° Cim i s¢aa 32le (1 50.0g il 5 gm Aa ol ) ]3!
B5.0° Cto50.0° C,itabsorbed 5200.0 ) of energy. ZBLLY e 5200.0 ) caraiold 50.0° C ol

Find the specific heat of the i 1 aslll ie ol 5 o aadl Lo
unknown substance : > i yj 2l

A. 6.93)/(g°C)
B. 3.22J/(g.°C)
C. 1.41J/(g°C)
D. 0.913J/(g.°C)

Jsall ABUall ala ol
440 Cal

oha

w

A 184 x10°
B. 1.84 x 10°
c. 1.1x10°%
D. 4.4 x 108
The amount of energy required to raise the il oLl e aal g al a3 ) e da o ad ) A DU A8 dpS

temperature of one gram of pure water by one

....... g"uj Sh‘} at.‘_.);‘l;‘“ a;_)‘.'
degree Celsius is defined as........ovues

A. awatt LA
B. heat )l B
C. ajoule Jdsll C
D. acalorie =4l D




5IA 1A sl I g¥) Baa gl

What is the specific heat of a metal that weighs 50.0
and absorbs 220 ) when the temperature?

is increased by 120.0° C?

Lexie 220 oaiar 550.0 g 4ili€ 3l Le il 55) jall L
120.0 C ey 43 )y Aoy a3 38

a. 0.0725 )/(g"C)
B, 0.0367 )/[g'C)
C. 00667 I/(gC)
D. 0.0932 Ij[g"C)
On one summer day, the Sun heated the water in a credaluad B oLl el s el alaf -
swimming pool from 20° Cinthe morningto 247 Cinthe | @smo 3Sallcifld). flua 247 CJela30” €
afternoon. If the pool held 40,000 liters of water L0 lsme o€ (40,000,000g ) elall e |l 40,000
(40,000,000 grams), how much energy, in Joulas? T sl
The specific heat of water is 4.184 /(g * C). (4.184 1fig " € = elel oo pll 250 pall)
A, 3.5% 10%]
B. 6.7x10%
C. 4.2% 10%]
D. 12.7x 109

Based on the figure below, which of the following el LG - f 150 Lk £q4
statements is true? s " uj_;l.,uj'l {7?] ‘ : : uh Pl
F...@_n .......... Abiy, Clyta
E
:;
-1
|--- F0d—-F—-—— AICl )

A. The formation of AlCl; began at 0.0°C 0.0 °C aic AlCE; Jes lu A
The final temperature of the reactants e laall Al 5l gall da o calS
was -704°C. _? D4Dc \_-;'h

C. The final temperature of the products -704°C = le_ﬁ"‘ﬂ Al EJl_.P-“ ia s ¢
was -704°C

D. The formation of AICl; releases energy. lhall ) N AICH; 2558 (g2 D




When barium hydroxide and ammaonium
thiocyanate crystals, shown below are placed in a

b patizad] s 8 sk as il ai€ s bk ic
o G sl by ) e GASN iz S

beaker and mixed, Placing the beaker on a wet
board causing the wet board to freeze to
the beaker. Why?

013 it Le

A Endothermic reaction occurs and heat flows
from the water and board into the beaker

1:.1_.&“;_"].&‘.—3‘_)]‘_)3_11 LEJEJEJ'IJaﬂuaL.edC_'LﬁjQJ:.:L N3

LJ“FIS‘]" c_-—h zJ]ll'J

B. Endothermic reaction occurs and heat flows
from the beaker to the water and board

L_J1L)J._<.]|L}43J|Ja.ll erEJSJlJJHudIJLECLﬁQJ:& B

tJmJ elall

C. Exothermic reaction occurs and heat flows from
the water and board into the beaker

CJJMJsMLiMEJHthHLE:\ﬁJEJHJhﬂJJI_l:f_,rCLi'jL:'lJ_‘.:.. .c

a_p'j—ql' :_'——5_1

D. Exothermic reaction occurs and heat flows fram

{_,'J.J;_JJIS]:LQAEJH_):J'IJEEJSJH_):.HJJ‘L:_,rctﬂtl'l_,_‘.:; D

the beaker to the water and board TJE'"J 2Ll
the specific part of the universe that contains the e el e 0 T R el ey 23 ) e e 2 e 10
reaction or process you wish to study is the ...
A, surroundings b ol g
B. universe ;5” B
C. system il e
D. change il p
4 ) ad) dileanl) e alanad) 1Eudll) andl) Y0 3aa gl
If molar enthalpy of vaporization of ethanol is 38.6 kl/mal, 38.6 ki/mol = JsWy) sl gl all (g gadll 1S 1)) 11
how many moles of ethanol are vaporized, when the required | &l a1l (585 Laate 8 300 (JaUY) CY gadae oo L ¢
heat is 200.72 kJ? € 200.72 KJ » sl
A. 2.60 mol
B. 10.40 mol
C. 1.30 mol
D. 5.20 mol
12

Calculate the heat required to melt 64.0 g of solid methanol,
given that the molar enthalpy of fusion is 3.22 ki/mol and
the molar mass of methanolis 32.0g.

r..l_'.i..nf'l __,_,j._‘.:ﬁ“ 4 649 Jé..nlh)}l' BB (TN
3.22k)/mol =ikl jlgeary d pall s 51 el o Lale
32g o Jsiliall L sall 2l

A. 322k
B. 6.44%k
C. 9.66k

D. 1288kl




In the below figure.
Which of the following is true?

JETE PYC
Tain o sl o el

L

e | e e

—

AH

.

—_— sl g

A. The reaction is endothermic

il gall pale dolid A

The sign of AH is positive

Lam ga AH 2L

w

C. the product (A) has a lower energy than the reactant (C).

Cdpell A8l e J8l A Mgl dll C

D. the product (C) has a lower energy than the reactant (A).

A dgall 48k - JST € Mgall 3l p

13

In the below figure. The upward arrows show rererannnnnnnee () AP ] Aganall age] el olial JOXII A 14
that....ccceenneee
T 1] P
4 Wow
AN, = +80.7kl
1
1 AMyg = =40.7 k)
l‘b
¥
M,
Y fel]
AHyy = 4601k
AM = =601k
- “m *
A. the energy of the system increases as ice melts b sy o0 pa s 8 2B lgaadl i pllall Al sdly A
and then vaporizes
B. the energy of the system decreases as ice Sl s jad 8 Eﬂl el o Gl dfll mlisdl B
melts and then vaporizes
C. the energy of the system increases as water a].'; s saaad a¥ elall jlas (aiSs uo JUall dflsdly €
vapor condenses and the solidifies (freezes).
D. the energy of the system doesn’t change pladl 8L o= D
How much heat is evolved from 54.0 g 15

glucose (CzH::0:), according to the equation for
calculating heat?

Bl 585l 54.0 g Ge A3l Blall s L

Al dlalaall

AH gy = —2808 kJ

A 0842k
B. 842kl
C. Ba2k
D. 842kl




@I s siaall (B il clua s gl ) andl) A gY) Bas gl

Use Hess’s Law to calculate the energy change for | $SOszt 2 Jolall 8l & sl Le s a8 Liaiae
the reaction that produces 50..

25(s) + 20,(g) = 250,(g) AH =-5%4kJ

250, (g) + 0, (g) - 250,(g) 2H -198kJ

A AH = +406K)
B. AH = -406K)
C. AH = 4792k
D. AH =-792kJ

16

Using standard enthalpies of formation what is the AH,., o) &) el Joliall AH. . Le daulal) o Sall ) gm Uinatise
for the combustion of methane?

CH4(g) + 202( = CO2g + 2H20y
AW f(CO2) = -394 kI
AH° f (H20) = -286 kJ
AH° f (CH4) = -75 k)

-605 kJ

-640 kJ

A.
B.
C. -891k
D.

Ho041 K

17

Calculate the standard enthalpy change of a Y golnl gl 3 odda) juaall Cual
reaction using the total enthalpies of the A pall 3l paldl s gtaall Jea) Uiaitiss = Slolial)
reactants and the products. The total etz
enthalpy of the reactants is —912 kJ and the ke gl
total enthalpy of the products is —82 kJ. =912 kJ= dlelizall s 5all 5l al) (5 sl § sana
82 kI = g5l 5ol (5 staall f yanay

-830 kJ

-994 kJ

+994 k)

o|o|=|»

+830 kJ

18

Calculate the enthalpy change of the reaction Dl el o) padl g gl (B Gl cual
2C0g+ 2Ny —=2C0z2¢4 +Nayg 2C0y + 2NOg —=2C0x5) +Nagg
using thermochemical equations: ¢ AL Al ds )l jad) S dlad! Lidacees

a) 2CO(g + Oy(y) 22C0y  AH=-566.0 kJ

A. AH =-746.6K)

b) 2NO(g) = N+ Oz AH=-180.6 kJ

B. AH =-486.6KJ

C. AH = +486.6k)

D. AH = 4+746.6k)

19




Calculate the enthalpy change for the reaction,

NaCl + H,0— NaOH + HCl.

T S delall gl all o giaall 3 sl Cues
NaCl + H,0— NaOH + HCI.

Using the given values: DA el Leaatia,
the sum of the enthalpies of NaCl and H,0 = 293 KI= s NaCl J sl oall s siadl g sama
293 kJ H,0
the sum of the enthalpies of NaOH and HCl = 162 kJ= 5 NaOH J ) ol 655l # gane
162 k. HCI

A. -131kl

B. +262 k

C. 455kl

D. -262 kJ

20

Aileant) cole L) & gan Al ;1 ualdd) andl) oY) aagl)

21
For a process, the enthalpy change of a | sl (csiaall juad (5,50 (le dulaal Ll
system is 1.25 x 10° J and the entropy S Y ys3; 1.25x10°) e Al
change is 300.0 J/K. Calculate the free 300.0 J/K»
energy change of the system at 290 K. 290K aic Ll 5 jall 25kl jud Cral
A. 8.7 X 10%)
B. 3.8x10%)
C. 1.2 x10°)
D. 1.2 x 10°)
For a process, AH gysem = 145 kJ and AS‘,M. =322]/K 3 AH?\.E;:J\ = 145 kJ A Alal 22
AS system = 322 J/K. 7 382K ¥ AG,,, bl
What is the value of AG .., at382K?
A. AG = +22K)
B. AG = -22KJ
C. AG = 4277k
D. AG = 277k
Which of the following changes the sign of AS,.,., a0 AS,,, DLa] lasll sda e Es‘l 23
is positive?
A. CIFg + Fy i — CIFs
B. NH; g — NH; jag
C. H0p—HOy
D. H,0y — H,0
SLlal o o ) il 24

The law of thermodynamics states that
spontaneous processes always proceed in such a
way that the entropy of the universe increases.

O paty
WSS g ) Led ol 3 A jlay LA aaat AN

A. first Js¥ A
B. second SaB
C. third adal ¢
D. f‘ourth &~ D




Which of the reactions in the table below occurs always € Laily A5 Saay sliaf J gaadl (8 53 gl clle i 4
spontaneous?
Reaction AH,yseom ASeystem AS AH el
A negative positive N b A
B negative negative s b B
C positive positive EEENy Y [EENgTY C
D positive negative s i ge D

25

) g8l) g (agandl A dadia; JgY) anddll

) g8l g (i gaadl 1A Sas gl

In the equation below oLial Al & 26
? i . . Y ) ) 3
Which species is a Br@nsted-Lowry acid? ¢ 73 )] -Xidii g g i L
+ -
©-@ -8 o
HF H,0 Hy0* F-
A. HF
B. H,O
C. H30'
D: F
How many H* will a monoprotic acid release upon o Laie (55l galal aeall eadans Al HY 2ae oS 27
dissociation?
A. zero e A
B. one wls B
C. two ol . C
D. three AW D
In the equation below obial doladll 8 28

What H,0 represents?

$H,0 alia) ‘_'g:\]\ L

NH3(4q) + H;

4(aq

A. Br@nsted-Lowry acid GIS-Ndig n pas A
B. Br@nsted-Lowry base $uy -N&ig pixecld B
C. Lewis base ouglbeld C
D. Traditional acid ¢uli gass D




[RETTITN

el Uad a g (15— 1) lRAl cud) Llastl) o LlaY1 581 ED
¢ AL 5 ) gual) (5 bt B (J) Jsad) Bas gy BUal) ke L 1

1.84x10% .|
1.1x10% ¢z

1.84x103 .«
4.4x10% .2

?wbg\ﬂmtuh@,hw@mma,wso.@l 2
el ol Auaiaall §) Aatill 5l jall ApaS uiis
potna e Sl de gl 3l el 2y @
mwéqﬂlougm@eulg.s;_ﬁﬁz;ﬁﬁu Z
3l all A 0 S 33 ) g IS el 2 5

46

¢ A ARl 5alasl) JoliS Ciaay (b Laa Bhia

4Fe(s) + 30,(g) — 2Fe,04(s) + 1625 kJ

- RS
I ¢ :N'i':n [ dad) gt \
Y - +*, = =
= NH,*(sq) + NO;~(sq) w-—?—_ .1 NH, ({.?_, '+ NO; (sa) ?
} o AH= 27k 1 AH = +27Kk)
3 y
1 ‘ alelacd! a2t
atatazt) sau
3 ETT R
HIH .
1 RN 3 aletaat) sttt
3 AH=+1625k) { AH=-:1625|U
* 3
20— |

2Fe,0 _".,“L_
)

47




pOH =10.5

e 5 4 pH A n 39 o i
5 [H'] =107, [OH] =107

(757 1) YOO

54

dnibasl) @l padl) g dB3Ual) | As gita dlin

| 55
l Elgad)
4 AH=233kJ
—-alelazl) shgl)
23 <l m
syl ol )l ole 23 JSIII 3 gl Jelaal) fo .69
Sells a8,a0 lSy cnS Sa,) ol
- ' 56
9J/(g-°C) Lasy ) sl Lo
Js> sLS o5 .656 cal ) zlhss Loge¥) e 2.00 g Lol | 57
Wosgo¥) cro &SI Guits pusncd o3l
58
58.8 g LialiS asluw a5 o dakad ping aue 20 L !
)l dx )y Ja5 ieenysllS B LN L) e 125 2
ez L) ) > ax s a3 Lo J106.1°C Jlazg asS )
Al ady) deesdl 3, ,=J1 L .10.5°C
rlod Lds o ) (C3Hg) sl aliS Lo oleds |
AHomb ol @) asl 3,0, 5,051 5o 4560 kJ
60

ap,1,o)) adleonS) ¥slaaly (ua osld pasaul |

wdelazll &) ad) sl S alslagd) peSal) i)

Selazll AH a3 L Cls . ule) = C(s . il o)
C(s, cuil,>) + 0x(@) — COx(g) AH= —394kJ 4
C(s, wobls) + 05(Q@) — COx(g) AH = —396 kJ




2A + B;C3 — 2B + A,C3 Jelsll AH Clusd i)
2A + %cz — A,C; AH = —1874 kJ

2B + %cz — B,C3 AH = —285 kJ

61

Jelel) allandl g ,) edn oS Lo
elols) b CaCOs(s) — CaOf(s) + COx(g)

62

55l Sleys 8 Llal 5% o gBen wilelas)) oia oo gl 9
5o Slays 0 Lalal 5% of g3s3 ealy S adle
il ) o Sl Annsvie
2NH;(g) — Ny(@) + 3Hx(g) AH=92kJ .a
2NO(g) — N,04(Q) AH,u = —58 kJ .b
CaCOs(g) — CaO(s) + CO,(g) aH,w =178 kJ .c

63

adeal) colS 1) Ly pngs a..J.._.:l_JSJﬁG ) s
Laslals e In! aslals
AH . =145kJ, T= 293K, AS, .,y =195 J/K .a

64

,_j.lj 13] .&Gf‘um” = 0 laoce dgji ‘:,,.'n.” 5_;1_’3\” EESE 1_-...u_"l-'
AH, = 488 kJ 5 AS, . = 552 J/K

65

oLS 528 .2.44 J/Q-°C Jolodl acsad) 5,1 .
O o3l Ul (o Joo
968.0°C ) —20.0°C ;. Jg.uLuW 3 50.0 g

1.22 kJ .D 10.7 kJ .A
5.86 kJ .E 830 kJ .B
2.44 kJ .C

66

B 08 0 peee¥) @3, e 300 g gy @ 13
1723 J coaialy 6620°C 1) 20.0°C o Ly

Sl W e gl 351l Led 5,051 oo
261J/g<°C p 0.131J/g-°C A

0.261J/g-C E 0.870 J/g-°C p
0.897 J/g-°C ¢

67




