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Abstract

This study aims to identify the misconceptions related to the thermodynamics concepts
among the students of the Department of Chemistry at Al-Agsa University in Gaza,
and to suggest a proposal to fix these misconceptions. The research problem aims at
answering the following question: What are the misconceptions related to the
thermodynamics concepts in the domain of Physical Chemistry among the students of
the Department of Chemistry at Al-Agsa University in Gaza, and what are the required
measures to fix them? Based on this main question, several sub-questions emerged,
which are:

1- What are the concepts of thermodynamics included in the module of Physical
Chemistry offered to the female students of the Department of Chemistry at Al-
Agsa University in Gaza?

2- What are the misconceptions in the concepts of thermodynamics among the female
students at the Department of Chemistry, Al-Agsa University from the viewpoint
of faculty members?

3- What are the misconceptions in the concepts of thermodynamics among the female
students at the Department of Chemistry, Al-Agsa University as measured by the
diagnostic test?

4- What is the suggested proposal for the treatment of these misconceptions in the
thermodynamics concepts among the Chemistry students at Al-Agsa University in
Gaza?

In order to achieve the purpose of the study, the study used the descriptive approach,

where the number of sampling units was 82 female students from the Department of

Chemistry at Al-Agsa University in Gaza. In addition, the study developed two tools

to achieve the purpose of the study. The first tool was the content analysis tool, while

the second one was the diagnostic test of the thermodynamics misconceptions.

Application of these tools revealed that these misconceptions are common among the

female students of the Department of Chemistry at Al-Agsa University. In the light of

the findings, the study recommends to implement the suggested educational proposal,
and to update the educational strategies and means used by the faculty members at the

Department of Chemistry at Al-Agsa University in Gaza.
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ALl plal)
(+2004) 250 Lu)+-10

slaasll alad Cilygaia (mns ol & ke zaliny Alad e Capanll ) dufall Cioa
Al (el (3aaals B3 Baadu) Analalls pstell 21S 8 JY) (ssinnall Alla (52 dalall
8 Al (88) il Ada (138) (e Canall Ao i Qi ¢ rapail grgiall Gaald) ariiud
Copd Al sl Galai aasy ailial) deganall 8 &l (50) 5 el de sanal
de ganall 8 Glllall Juaad Gilays Jaugie G Aibas) AN @b 358 355 e il
bl 630 elaasll alas 8 Gliseia (e Gailad (DU dasliall de ganally daujaill
(s sie Cr Ailan) ANV 3 3558 s SIS LA el Ae sl il wlbial 7 fi2all
Clad (DU Anliall e panalls G yaill de sandl) 3 drantl) cldsine bl il
Aganatl Ae sead) mllal’ o Aalel) sl ales & Cligeia (g
(p2002) 84 Lapa-11

& ealall pndl) U 35S ) Uadl) dnaled) paliall (e S ) Ayl o
S G ¢ heasl) el Caall) pasial duball abel 3aaily (alill Gualeal) 2
il Tl Gald) ael 5 AL abell andll (DU (e callla (246) (e Ayl Le
Akl Apale) s laal) &0 e A Cpaud Auhall 8] Gakis aeys AALIA anliall oo
Cnlll af iliil) odn pguin By ¢ LAY Lelad ) Cuilal) aan (3 3 (DU (5
Spplall sda o calaall daadiia) upaill Gyl Caati 5y puan
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tJaY) Jsaall il o qudadl)
senlaal) Galaay Aty Y

Gl (re 4gsing Lal Adlal) Auhal) g gm g bl slaall ST (e jsnall 130 2ny
Lot llia (o an cluyal) Calaal e sylang L Audyall Cilaal aa Lgdlaal caadaling gl
Gumalall L) agd Llail e (:2016) die o) dushy Gaaad Sliad ganialge 321 Ysadis
bl asalaal) e CaESN ) (22016) cnall ) duhs o iy oSl 1K1K aualial
) (¢2013) el duy iy Gdlall gose Jsn sl and dulls lgleay
ooy el claalally aglall Gy dulla () 535a sall AR il e CaiS
Ga Ally (Kolomu and Tekin, 2011) duhs o s Zalall Zuhalls &) 40if
(1Y) Analall Aasall (Dla (53 Aal) 1Salinall aalia o (Gpail agdll Ay oo
gl alasiud ) (,2004) 28 duhy (52014) cauinaly 4 ae duhy Ciga S
oo Cunalls Athasl aalially slhasl ales Giligria o byl (aes daales 73k
IS8 aslall paalge A b Aalud) Lyl Cilaal e cnlali 8 Lgsld Adlall )
by A Al Auhall Camn dua Garalall Al dalla o] Gala JS5 slieslly Ble
Conas 38 (gl SIS, oY) daals dal (gl Ajhal) Kaelial) s lead ZALIAY ol
i) ) bl (e 8 agase 0S5 Al Y1 135 clygeaill s3g] adle g puins)
edad pxd) Gp0 AUSEA )yl Jadd
s yal) Al ity s Lol

Aabyally Con ] Aige€ Asnala) Aol Al IAT) 3 gmall 138 by aaen i)
Ganll Gie 3y il Alspal) Al 323 38 L3l (22014) auindlls 4 2e Al oo Lo
ouladl 4 cpalaall ladlas) i (Kolomu and Tekin, 2011) auhs coasg Al
13 @lubys o 4l s o ) o B Gl gli Y1 13 ey duhally il dsaS
e cadiel 8 Al o3 oy Lasad diagiuall Gind) Aie 8 ASEN Aully gl
Apralall Al 4l
rdafyal) ggeial daitly TG

Giadie) 8 bl Jase o Aasle Ko 4 V] snad) 138 3 Al malie o s
gl o cadel Sl Gl e V) Auhall alel Giat b b)) el o
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gl Ao (p2014) ceanalls ) ze dus Cadely (22004) Al ooy il
sAafal) gl Awitly :la),

bl gl 1S LoV slal e lalae) 8 el 13 & cluball g i)
Ahall e g Aubyall ¢ plage Jsa
) gt Leailly s Lesals

G A Gluhal) G aaid ¢ eaal 138 8 cluhal e i ) bl cue g
o3 dsag Jadlly cufil 8 Akl sl e Sl gl AhA aaliall e i )
Gl & dagl) meiadl caadiud ) Gluball aaes 8 5eY) 13 a8y sl
il ol (,2004) AL s (22014) ctiaalls i e b e Wl bl ()2l
S g A Anadaiil 2 3lailly alll Alled caxS] 8 prahal) cils e Cuada B )
Sl alaill 23l Adled e (22014)cantiaally A de Ay St Gua Ll A
Ahall 4 aasia) (ool maliydlilled e (22004) 238Ul Al cash 8,

LAsalal) A LRal) (pus paf Sibaand) i) Cul gl Sibua)pa :%4.'1133\ eaad)

1(p2016) cibus Ll -1

Baati & clall (63 ¢ Laall aledl) Gaanlin) aladia) A Abjes ) Al cd
ol aaily i ull) Guelall Caall (DU sal alall clbiles s el aa il
& Cun Ll (68) 0o Al die @35S Cun ¢l etad) Gl i) A
Gl (35) s dailia (A ccillda (33) s damyas (oY) (yic sana ) leandds
Gk myg alall lileal HLid) IS Analell aaalaall Hlidl e dudyal) cilgal calani) aal g
dawyaill de senall (Dl dangie G Lilianl Aa (3558 25ay e bl cojul) @l
el Ladell anliall saedl JLaaY) & Alal) desenall (Dl @lays davgie
degenall O Gilayy bawgie Gn Wilaal Ay 358 apay S 2 paill de genll
il Apalall s laall gaed) LAY 3 Aaliall de panall (DU cilay Jass sia g Byl
Ayl Ae ganall
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:(s22016) Ji& 4w -2

Cleas alial) daaii b (4 Mat) sl alas Cadag 5 38 jma ) Al i
ol Gaiails sy ol bl Cacall Gl (ol dalad) aslall Balas (alall Sl
Oe Al Aie e Gun ool il tal il Bl cuadiu) Al
bl Sl el laal Gy dualall s liall Tlad) Bald) cueadiul 33l 30U (61)
Jugie o Adlas) AVS @ Gapd asas oo ) Cndul Auhall @l Gauds ey
cllal Gaadall aaleddl HLAsY (gaed) adail) 8 Aailally el de sanall il ks o
e panall Glilla s ja Jas e Ailean) A D 35 8 2 5a g XX A o) Ae sanal)
icsanall mllial alad) SEl Chlen LAY (s3] Gadal) 5 ddalially daw il
:(2016) Al duls -3

Cilalas s Faalall ot liall Gaas 8y 5l Dol plasind i 3djee ) Al o
Faldl Cueadind Al bl @aiails ¢ ol bl Cacall dalka (ol o slall 53l b alal
Aol 5l dusne Sl (e U (64) (e bl Line 65 Cun oapaill mial
3sas o il ol Auhall 3l Bkt s dalal) aalaall flas) Lalll cael Sl
Adalall e ganally Gawyaill Ao gend) (8 LI oy Jassie oy Lilias) 3lla (35 8
Gipd A Al e gendl) mllal gand) aladl Gliles s anladl (glad) e IS 8
+ sl Al

:(:2016) Jsbs dulps —4

Gaalal aaaliall Gaan b AaalidV) (et Cadag i Adjea ) Auhall cidoa

Gaiaily 336 Alailaa b ulad) el Caall Gl (gal alall 5ale b alad) Cibilee s
s (70) cre Conall Ao S5 G ooyl mgiall Bald) Crendind Auhal) () gl
3sas oo o) ol Auhall 8 audad deps Aalal) aaleall Hladl Baldl el Nl
& Aaailly dalall e seaddl @lllla @ilayy bangie o Adbas) AVS @ld Gy
O Adlan) AN ) 3y b agay IS LAl de penal) llial Laalall atlaall las)
dual aldl cllee sl & dalally Lwadll e seaad) Gllls cilays dasgi

syl e gandl
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(s2016) Abed iul -5

aanliall agd e aglall a8 Lahal) Cogld alasiud 1 Zajea ) dudial) o
Olae 583 Ayt i) bl Cacall (U (o aglall alat sas Adlal) cila Ll el
Rie S Cua oupnil) 4l il Gl aadna) Al gabel @aaily 0L
Qlla (41) a8l Aalia degene (Oficsana ) aganadd &8 Qs (87) e dnhall
Aaalal) s lall (Ul agd (bl HLadl Ginl) ac) 285 callla (46) adlss Ayl Ae samay
Jaugie (m Adbas) VS @ Gsjd asay oo ) Cndul Auhal)l @l Gals ey
castall a8 Lahall Coslad aladinly Zuhall agy A il de seaall xllal daalall
:(p2015) Jlaad) Laps -6

adliall daat & )] Cualy QLY sl plasii) B Ajes ) Al o
Canlll pasid) uhal) Galel ginaly . oulu) CIE Caall (D (52 o slall 53l Faalal
et 5 Cm Tl (84) (10 ol Ao s G ¢l gl oyl grgial
g e JS s (28) adlsy Aalia ZAIEN il (fie geae Cilesane DG
G sns oo bl ol Luhal) clsdl uld ders Aalal) aliall JHlas) Galdl sl
by oy Al Fawsatl) Ao gendl) 3 DU @il Jassie o Ailean] ANV @il
IS el Ao sandll wllal (gaed) HLaal) b dlalall de genally Daalail) CilalY)
Gy Sl A il Ao sanall (8 OOl Sla s Jangie G Adlas] AV @l B 8 25ag
i) A penall mllal (gandl SLaaY) 8 ddaliall de panally ol Gaad sl

:(32015) S 9l Aualpa =7

aladl Bat 8 Bdyeall 33a) Aaliinl Aadid B Adme ) Al cidn

Gainily B ol paltl) Caall Ll (sl slall 8 calall g DU o g Ailaa
A (88) (e andl Aie 5SS un ¢ cuyal il Haldl Crardinl Auhl) alel
Fald) el iy "1 Bl (grlasall (cagd Bt ol el Caall il o
bl <l Ayl ool Bada deys calell g SN and (el Aalel) asaleall |)las)
Al Gfie ganall b Gl sy asgie (w ddlaa) AN @ld G5 8 25y o0
B gas XA il de sanal) mllial Akl aaliall (saadll L) & 3oLl
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o Aalal) de sandlly Aol de sandl) Ll cilayy assia (g Ablas) AN @
Ae sanall gllal aled) @3N on ebitad (gaed) Gadaill 8 NV laall 3SH da
:(p2015) dsals sl dua -8
Aoalall aalial) Gaati A Aayal) gyl Antlind aladin) 5 A8jea ) duhal) s

oabel iy @ bl Gueldd) Caall Al (ol aslall & alall SN Cleay
(79) 0o Gndl Aie 165 Cam anatl gially basl) meial) Caldl ansind Au),l)
2y cgalell Sl cleal Hlasl QIS dalell aaliall Hlad) Gald) se) sl U
Gilag angie Gm Ablas] AN @3 G5 3 e ) il Al @lsal ks
DAY gl bl (& dpadl) degaaall (A agihily dailall desanall & COU
O Ailian] AN @b (g b agas SIS T il e genal) mllial alall Sall )lee
osbal) (8 A paall Ao peaall (A agihils daliall degenddl 4 OOl sy Jawsia
el e gead) mllal alell Sl Chles HLESY (sae
:(p2014) & 2e dus -9

Lalall oot laall Apals A Osuifiy Jrae sl cida g Allad Adjae ) Al cidaa
a3l Ayl el Gaiaily L ulul) bl Caall COUa (61 aslall b alall cililac g
) caall (D e il (62) e i) Aie C5S5 Cam ¢l meiall Gl
25 alell llend Hlas) QIS L Apalal) aaliall i) Gaaldl ac) S8l a8V ls dyae b
Gilays Jasgia (s Ailian] AN I3 B8 25 o ol Gl Auhall gl Gada
Sbaa) 8 dllal) desanall (8 agihil oo Jassies el desanall 8 GO
Ae ganall (8 GO cilays Lo i (g Autlian) ANV €3 (3558 g s SIS Aelal) punladl
caledl lidee laal 3 Alalall Ao sanall (3 agshil Clay Jassgia g Gl
1(p2013) Ligw a2 —10

alad) Bt 3 (glall ) Bonaliind aladiad B e Capetl) ) Aol cdo
e b be slall Caall Gl ol Anlall aslal)l 8 esliiall SE sy
(68) (1o Camall Ao 5585 G ¢ anail) gial) Fimll Caerdiind Ayl yalel iaaily
Baldl Cael waly Gl gl el pdo diyaa e galal) Caall Gl (e 4dla
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Copiud Aabal) @lgal Gadsi dary cashiall Sl il Hladls Gaalad) aaliall ol
Ao sanally dan il de sanall ilays s sie (g Ailian) AV @ B8 a5as o bl
Glayd I fie (o Adlias] AV G 358 35 SIS LAkl aalial) Hloa) i ddaylil)
Glayy hugiey Al desendl @lllls Glayy haugiey Lupall de geaddl @bl
eshaiall Sl clea Hlaa) b Adalall de sanall
:(s2013) %) A -11

Aoalel) waliall daats & cland) alie Londljind aladind Al Ajes ) duhl) cib
Gainly ¢ nli¥) Halel) Caall (O (gal dnlly dacall asle & B Sl leay
Canll Ao 0165 ¢ oapaill 4 mgially gl giall Cnlidl aadind Ayl yal g
O ld Anaay all gl el JLeS e & Halall Caall (DU (e Wa (70) 10
Tl gl Baadad dayg 28U il Tyloa) Gl Laalall aaliall las) Gl ae) 2@l
Ao ganall (8 DU Glayy awgie o Aibaa] AN @ld B8 25a e gl @il
psle (8 Analall aualaall LAY (gand) (bl L dawjadl) e sendll (8 agil iy ddagliall
hmssie O Ailan) AN @3 (3558 gas SIS Agatl) e gend) llal Ally Al
o) Gkl el Aegeadll b agihils Aalall desendll 8 GO @l
Agwatl e gead) mllal Llls dasall asle & 28U ,SEl @llea LAY

SN saal) clauf Ao qudal)
sealaual) cilaal At (Y

Aaalall lasl ) aladin A e Capetl) 1) jsadl 13 bl g cidaa
Aalal saaladl) Loati b Le] Ll

Gladl i) sl e capell 8 alubal) oda e Al duhall coliul N,
Aalall aaalial) doat 8 derdiil)
o ydl) At Aoty s Lol

Gile Ay (e Audyally Ganall 23a€ A1) Als ) Zulla layal) (mny <yladl
(¢2014) 8 25 (52015)abe 55 (52015) Slaudly (22016) Llaixally (22016)
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Ay (e Adyally Gaall A dualac ) Ala el Al ) colidjall iany Cagat) Lasd
(:2015) Laaks 55 (22015) Si5l5 (22016) skas (22016) Jie 5 (:2016) Abed
(+2014) 40 aes

due gl daall Ak e (2013) LY (22013) Lge auhs @ias) Ly
Gt A0 Siluhy ol b Dygmaa aag Caldl O ) LY HaaTs Al Gl
alid) et o Boaded bl Calig AT Ay Cun e Loaalad) Al Al
Jla gl o2a Akl
dafyal) grgeial deaitly (TG

i) meially aal) meiall e laslae) 8 jenall s 8 cluball alaea el
lacie) 28 Lagilé (2013) Y15 (22016)Abed duhs lae L ccluall (aliel iy b
Auhall ahel s 8 sl meidl cails ) ooyl 4ud meiall e
syl gy Aaaally oy

9 S dadall aaliadl Gyt Gladiliul g amge padn lad Gluhall e il
1385 cluhall o3a 8 i) aend 340S Lo e laoldiel 4 jsadl 13 ISl A
Al bl ge (3iie L
Aafyal) i sailly s Lesalds

At 8 \gd) L) Aiadenl) ileaslin] Lneal oAbl cluhall gua
Gilaail i) & Gl mul¥ )y ciluhall oda alaes G ) L 3)LEY1 a5y caalall aalaal)

Al &) guatl) Juantg e Gla)iu) clglit Eiluwlys (&GN ) gaall

($2016) s Lualys -1
sl oaat 8 Ladadl 2l Ll alasind i ddjee ) Auhall s
aaind Auhall (ahel aaaly air ulal) bl Caal) Gkl Gualell asleall Abad)
e W (70) )l Ao 35S Cam ¢ sl grgiall Gy il 4ud i) Gl
oandtil Ll dae) @ T Al ) e Aapte bl i) Caall (DU
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Al il il Al 83 Gulss ey Labeall (s olael 3 Gl Abal) el gl
bl Gaalal) sliall Al cpectl) (iaad & dilas] ANS @3 338 35 e
(+2015) s iupa2

B A gy el (milall sl sadiu) A Aes ) duhall céa
Gl pasin) Auhall (bl ity o alul) el Caall COUa (sl Uadl) ) gl
S Vsand Wa (90) (e Bl Ao CisS5 Cun ¢l eially anatll 4nd meial
By .l (30) adls daslia A gana (s Ao IS Gl (30) adlse Giisnyad (pfic sans
Ayl 3130 Bl e s Ayl e sana o dlalaig Al il paaill (ulal LI aransl o
Ol ) e sanal) (O G Ailias) ANVS <) (3508 asag oo gl i
O mllal dalall de sanall U (s Jimsss (ymall (Bl Jaabhinly Jow)
1(p2015) s dualya -3

Aad) chygeaill Jaaed B aldy ol zisa plasinl F Aijea ) Auhall cdn
Gl pasi) bl bl gaiaily ¢ uli) aulill Cacall (OUa (63 Gaalall anlial
Db e Wk (64) e Al Aie @5S5 G Al Gl 8 i) 4ud meiall
Adalia AY damyas Laahaa) Bohae ) Shgas 35S0 Bupde (8 i) i) Cocal
aotliall Al il el Hlas) dael W LS e sene IS0 W (32) adls
Ciypaill (o aaall 35m5 e @I Copad Auball Bl Gaki ders caleall Slyg dulal)
Ay Gl 38 asay GllaSy il die O gal 4S5 ool bl aaaliad Al
@l ,laa¥) 4 Al dailall Gicseaall (O Glayy bawgie G Adlas)
Aflan) AV 3 (58 gms SISy L Aaw il de genal) mllial Al il saail) apiial
Flal Giiesenall NS G agilfl pe Jranill aiding Juasil) adipe Ll oy
Ayl de ganll
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.(s22015) Mitee & obaitan 4.):-4

Adyra) el cilajie o () abeal) QDU aleill A Adjea ) Al o
paaiul Al pabel maRatly (byas s Ausll) Alasall Al (o3 AaeSl) clasSH
Alsyall U e Ll (401) e Aashal) Aie <585 Cun ¢ cpaill 4ad mgiall (il
iajlall desanall Cillls (194) sy danyady Aailia (i sane (M g & 45l
Bl Gl ey ¢ Gladl) sl laal Glall) ael S5 (A yaill de sanall QIL(207)
cllal Ll cluasll jlad) b ddlean] AV @3 358 39as oo bl il 2l
O alail) il ladil 2 lad e il de seadd) (DU
(+2014) auld Lo -5

Abad) iyl 20le b (g cuall daatliad aladiu) B ddjea ) Auhall cidae
Ginily  pdie (ealall Crall cldUa (sal Apalad) Z8EN sale 8 Lpaled) asaliall (e
(70) 0o Auhall die €sS5 Cam . cupail 4nd mgiall Bald) Crardind Ayl (alié]
Caally danyat de geneS Al (35) 5 ddailiis Ao paaaS A (35) () Leanadts 55 AU
oo bl eyl Auhall 8 gadas ey Alad) byl (il HLadl) avaaiy Zall
Glllay Aol de ganadl Gllla il Jawgia o Adleas) AV ) (3958 24ag
el Ao senall mlbal Aol cseaill e HLad) 8 L) de sanal
(+2014) g5 L6

pod Liall Bkalal) el Jiaat (3 s z3sas alaiad 1 Adjea ) Aul)all i
geiall Gl axaiil) Auhall el gaiaily ¢ onlld) il Caall (DU (s dualal)
hsliall e kel Cacall (DU (e Ll (66) (re Fashal) die <8585 G oyl
(33) adls datlin 5aY15 Cllla (33) adlss Aawaill (JSY) (e sama ) pparnss 23"
Capind Tl 830 ket days Al gl (ndifg (bl L) il se) 8y U
Aaslall e geaall CUa Gilayy bugie G Ablaa] A @ @58 3 oo Sl
AN 3 (3558 25my SIS LA pal) Ao sanall mllial Abad) ol geatl) Ll 8 Lyl
Okaa) 8 dawpally dailall G el (8 duasdll oadipe Ol Gn ddlas)
Aol e ganall mllal Aol @yl
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(32013) sadl s =7

Cugeat 8 Baasel) e A3l Laihal) Lomsliind alain) A ddjee ) dd)all cioa
Alayall il (sal elal) 3ale (b Jacanil Gaatis dnalal) aaliall Gand b))yl
0155 G ¢yl 4l riall Baall) Craadiind Al Calaal 3l (da gandly A gl
g A grnll il Adadlaa plll S Chall clila (e 4l (60) 0 Gnll A
Falll el Ay e sane JSI Al (30) adlss dausats Al G sane ) leasids
a5 oo Al il Al ol gadii dayg AR il gl (bl luauiiis Tlas)
Adaslall e panally L yatl) de sanall cilillla cilays o ie o Ailan) ANS @3 Gy 8
g el de sanall wlbal Alad) oyl jladl) 3
(p2012) sl Au)-8

Clypaaill Jpaed 8 A peall elys Lo liatl il aladind dlled Adjes ) Al g
paail Auhall (bl aaly ) bl Caall COla (sal daalall aualiall 2l
) s &5 Ca il (60) e Al Ao @6 Cua i) 4 meiall Gl
pandl HLad) Calll sl By e gana JSI Gl (30) adlss Aaslias dunal (ic gana
O aaad) dsas e Auhall Cojeud Al B Badi dany alaall Qilys Abad) el
Gany lpans gaadiy Cnall die O (gl QL) v Beal aalial dball gl
Gawndl) Acsendl Oa @layy @llangie o Lilias) Ay (358 aga XS L5p€
e sanall (DU mllal Aol il HlodY gaeall Gulall & ddaliall desaadl;

gyl

.(,2011) 0yl Hayes 4du)2-9

Lijnad Aralay slall and 8 (saleall Lkl goad 5 ddpea ) Ayl ciboa

ag__.ml 3lsaga cnl< ‘;ﬂ\ aaklall Qb)..aﬂ\ Prity ‘:g J:.x.\...n;\.n Lle a"_ﬂ...nba C"“Ll)" ‘_Al \A.J‘)gb

zeially sl mgiall il aadiad Al (el gaaily deadll olify duhall L

zlad ade Gai LAY Gadad aeys AR ol sl (aiiial Hlasl o daldl aof al,
Al sl Bhlal) ey seail) ks ) bl
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(p2011) gllay (Ao du)-10

Al ey pacil) amal A Gpardaill L sall aladi) 5 A jea ) Al e
Faalay @l BS ullY) adanll e (6o AL aslell ) e Fpalell palial) (iand
Lopail) Ao geaall (e sana () legaand®t &35 Adla (316) (e dnball die iS5 Can
blaal glialll cael sy ¢ 2l (155) il bl de gendlls dUa (161) adls:
ANS @b 358 agas oo bl cjaud Al Blal aki ey (Abad) il el (il
Aoawyail) e ganal) mllal Al ol el Ll
(+2009) sk 5 & 11

Al iyl Jaaad 8 Cilaglaall Lila aladid Alad ddjpee ) duall Ciaa
Gl pasi) Auhall bl @iy o oalul) el Caall (OUa (53 Faalall alial
ol oyfic sane () agands o5 Ll (64) (e Bl Ao @215 Cam ¢ oyl gl
ot Al yal) gl Bkt dag Abad) oy gl izl Tlia) Gaal) aef 2aly (A yai
Loiigiay A il deganall cilayy dangie G Adibas) AYS @ld G958 29ag e il
Aoawyal) de ganall dlial Abad) il lad) & Aaglall de geaall cila
G saal) cilud Ao cudadl)
sesladal) Gilaay Aty Y

Apalertl) cilamsil i) aladiad A1 e Gl ) jsaall 138 8 lud)all alana g
A il Ly 2 ole b Adidl)

b sianall S (e cupal ) Gladina) Gus e luhall 038 jalias cae 5B M8
Gl A ¢ sun e dallall daalail

gl dsmg i Gun (g Aluad) Ll Jase g Adlall Zusdyall i) 8
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o yal) At Aoty s Lol

Ahal) cilie HLad) b cie gt 8 g ans el 138 8 Ralud) cluhall )l
LS Aalac ) Aapal) dalls cnlia) 8 Gluhall (e of 238 L jeal) Asyall Gua
cullls (:2015) asy (2015) olpaes (:2016) (one Aashy Jio Zubally ol
(s2009) il s (:2012)

by cJie Auhally Gl 2 gl Aajal) Al ) @a] cluhy ceail
(#2013) aully (2014) (syaalls (:2014) aulds (22015) Mitee & obaitan

bl I (22011) mbas Ao dubag o(22011) 05Ty Hayes auhs clia) Lod
Ad)ally Canll Ae€ daladlly bl 8 Cppalaall QIS dunalall Ayl

bl Wyl b (22011) mllas Glo dud) pe @i WGl llall 2l e,
PAashally Gl AaeS Aanalad) Al yall
bl gl dueaitly (TG

£55 o b gsml ey Hemall 13 cilahy b deadied) Gl malie Cey
B luhal) e @l ol s cluhall oda e A 8y Gl cilie SIS CalaaY|
(p2016) (oone B (o bl el Gainal lagie il 408 eiall (ga @idas)
(:2014) auli; (2015) Mitee&obaitan; (:2015) axy (:2015) ghiecs
(22011) wliay e (2012) s (22013) 2l

@l i Auhall el aian (8 el meiall Lo gal il cudel Ly
-(22009) FONR (p2011) us,als Hayes 5 (,2014)

ol Giad & anailly Gheasl) pagia) G Gimed 8 lulball s o aagg
(22011) os,als Hayes 5 (a2015) alas (,2016) e sy Jie 4yl
Al Gl sl cbeadl meiall Lo cinde) 8 Ll Adlall 2uball o
syl gy Auaally ey

Al 3 Lealadnn 3l chlaay) e balae) 8 Al bl paes i)
Adlall Al 5 L aie g Lo 13 (DA (e bl e Jsaanll
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Aapl) it Lailly s Leaals

Gl ) BhlA sl dsag o saall 18 8 Zalull Sluhall gaes S
o eaniied) dalail) cliadlpa¥) Al e Ll ol s caludyall ola G 2l
Al ol 53 g sal) AkalA iyl #3e & il
AL cladal) o alad) Cudadl)

Jaball paen b Al (o B5hla cygeal 3gag ) AL ciluhall dulle cplal -
Ay palaal) Zalhall (gal Bhala g dgas ) luball e 5L dnaderl]
cOnalaall e

Glad ) @l glpu daalall Glaglpl) ddld Ao dalad) bl cxi -
it liall Faati b derdiveal) Clasliu) ) Abadl chseaill ZOle b i)
gl

el & pnge gl Ahall 1Saliall ¢ g ga clglin S cludall 30 Gl o) -
sl Cam g gaa 58 Al

sAL) ciladually Aatlad) Auhall o Asid) Al

DA e bl e Al gal ALY il Qi GaliS) e qajall -
Gaulial Glasl iy Gl leadle s i aisl)

astell ales (3 Lega BSije 23 LY Boalal) paaliall Gy Bpad Ao gl -
FENIP

s cladyally Aadal) oda (e DAY 4agl

QLSH ¢ pase sa5 Auhially Cinall o gt g€ 4Dl 1Saalinall & guta g Ayall lsls —
e oY) Aaals Al (a1 1 ALl elaasSll lusal ) 5iall
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el ly Ak yhall :adll) Juadl)

Wy Al o3a 8 Galdl lead) AU Slehall s ) deadll 128 Cangg

giliis Lgiaas Auhall clsdl cuhall adiae bl Alie duhall mgie 1 le Ciia
L) idas 8 crendid ) Asleaa) Aalledly Auhall 3 g

Bty oY) Aaalay sloasl acd dudb (a4 had) Saalial) asalaal Adhlad) &) gual

Wt 7 kall ) paill Lag
Hof )l ggia
eialls Auhall 038 (pe Caagl Lagdal Lgiadlal @lldy aia )l zgiall diald) aadiia)
DA o clgfing el AU 53 ppallall Mlas Gl alaiay 383 Chas 58 boasl)
caad) Calaal Bhas L e pmge Al Wadis ale il o Jgeanll Gudle dungie
30l el S 3 Liemiall amleadl paail dlaill 8l e Gald) adiel Gua
(bl ASulinll aalia)
) 1) aaiaa
Fralay "1"380 500 clial) (Blusal el LIUal) paen (e Auhll adine ()5S
(AU 100) gaae @lllls (22017/52016 J5¥) o)l Jucadll Y]
sduyl) die
"1"35b5l) el (Slusal B lasall LUl (e 2dUa 82 (e Auhyall die i
:02017/52016 J5¥) cashal) Joadll oo Analay
sl clgaly ga
tlaag ol e caladl Al duhal) clsdl by Gald) ol
M1 AL laesSl S A phall (Saaliall " Lualall aaliall (ginall Jdaisla o
M lal) Kbl " dalal) aaaleall Uadll ey sl paniiin jlad) o
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ssgiaal) Jalas 3140 Yl >

" Aadall aaliall BLAY Chpall Gadin e Auhall Q) Gl o€ W
QS gime Jilaty Gl a8 3 ¢l 305 sl QS 5" Al Kalil)
A Lecaial) " Ayl ialiall " dalel) sualiall pasal 250500 elues))

sl Lgie sS Al Bulll) pualiall o Copall s gginal) Jalad aggias Mol
el S Al dalal)
1Al cghaalt Wady (gginall Julad doleny Giall) alig
dabaall) LgilYa g dnalal) asaléal) AailE paas ) Jadasl) dalee Cangd sduladl) Cdan waas L]
Aell N bl deadll B oppaall Al chaSl QS 8 dieid)
.22017/.2016
Lol QS e BDEN lasgll o duhall a3 & Julaill dne duladl) dle aaad 2
Cpe AGN (4-1)Jsaalls Keith J.Laidler and John H.Meiser Caljall 450 5.1
Ll plal) QUS b Liadaiall claagl) :(4.1) Jga
Scientific concepts contained in the book of physical chemistry undergraduate
From Keith J.Laidler and John H.Meiser

Bassll amd Basgll
Ch1: The Nature of Physical Chemistry and S
the Kinetic Theory of Gases
Ch2:The First law of Thermodynamics Al
Ch3:the second and Third laws of PRl
Thermodynamics

Aaball & Enll) leartind ) Jdail) sang s Julatl) Basg el .3

oalipal) " palel) aaleall & Auhall o3a & il A3 cadl) @l saad 4

M1 elaal S B el "))al

Obally aall dniiadng bl o)l (gginall (8 ehn sl ey dalys sl Bang .5
Aleall ol Al Jno Jidanll il diay (8 Aiane A3 o)lS5 5 e ) 0ysela e
cdanentil] Ban € Jalail) il g el Al Asdiall Gald) daag il
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sdalatl) dulas Jarjga .6
cgalall asetall ) Caupailly galall (goaall ) & dilaill 5 -
ML elel QIS e AN clasgl) Jalatl) Jasdl -
rdalatl) dules dos gulaga .7
sdalath) 3130 Gaa >
o) Gale) alV) Aaals 8 Gracadiall s o Jilatl) 83 ages Calll Ll
ay cgginal) dalas s gl dasl) & Al daladl aaliadl Jon aely sl @llyg o1
Bl A Jsaglly GaeSaall saludl cila e syl G Gnalal) asdlaal) any Caday AL
Adlgl) lghysa A dulanl)
sdalat) 30 cld >
Clans el ae LA Gl tlay iyl Jabaill slal ol Gl Gaalill o8
LAY e il
il e @l Glua 1Yl
& 22016 lsds sed (A iyl sleskll QUST (sinall Jalas ehaly Galill L
Js¥) Ailaill dee (o g a0 (4 22016 ol e < @A 3y Jalarll Gaall) aled
(134 L= 21999 atlie) il Alas pladiunl il dales sy Gaald) 6 5
+aatll)

Sy Ll x2 = Sl Jabee
COLAY) bl + oy bk

Ll Jalaay CBEAN Yy GUEY) Bli Lacaga el e il Julad Jsan 1(4.2) Jsan

A Jalan | DY) Lles | G Bl | A Qs | O Qs Al

0.98 2 51 51 53 Jdalaill e

Cua cdalaill Jle aild e Ju 135 (98%) il il Jelea o) (4.2) s (e e
Lan )5S0 aseke llia of i
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A e bl clua Al

Qe 05 s ialdl Lol Joms A el il BBV (630 140 S

tio oty Gledl) e Giald) AR]85y celiasl Jlae b Opainal Lol Jeag L3

A2ty Al Jelas s il ol o5 Jfinse S5 20L3u slasll S (g5 s
AUl (134 = 21999 ilie) ulsa lilas

Sy Ll x2 = Sl Jabee
COLAY) bl + ey bk

Ll Jalaay DAYy GLEY) Bl ladage 8 e geiaal) Jalad Jgan :(4.3) Jeaa

LA Qe | RV Ll | ) | e o |l Bty

0.98 2 49 49 51 Jalanll e

claill ddee il ey 1ay (98%) oy il dalea o (4.3) Jsax (s i
Jsaall 8 LS Laseta (51) o GUaYI & 3dally Aealyal) auys (4.4) o8y Joaad) kil
(4-4) &

Al sliansl) QS B Liaaiall Ayl 1Sealioall " Aralal) asdlialls Aadld :(4.4) Jg>

Scientific concepts contained in the book of physical chemistry undergraduate
From Keith J.Laidler and John H.Meiser

Ch1l: The Nature of Physical Chemistry and the Kinetic Theory of Gases

The mathematical

N Concept Text concept formula for the
concept
. Is the application of the
1 Phys_lcal methods of physics to
chemistry X
chemical problems.
Thermo Concers with position of

2 dvnamics equilibrin and energy change
y associalted with chem.rxn

Concerns with the

3 Kinetics mechanism of rate of rxn
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Considers bonding in terms

4 guantum of molecular level
- Link the three main areas of
Statistical .
5 . thermodynamics,quantum
thermodynamics L
and kinetics
. A particle vibrating under
Harmonic . .
6 oscillator the influence of restoring
force that obeys hookes law
The energy possessed by a 1
7| Kinetic energy moving body by virtue of its E = —mu?
motion 2
8| Potential energy Ener_gy a boo!y possesses by
virtue of its position
9| Elastic collision No energy lost to interal
motion of body
Intensive The value of the property
10 roperties does not change with
Prop quantity of matter present
Extensive The value of '_the property
11 . does change with quantity of
properties
matter present
No change with time in any
12 Equilibrium of the systems macroscopic
properties
13 Pressure Force per unit area P=F/A
Pressure of afxed amount of
14 Boyel's law gas varies _mversely with the P\/=constant
volume of if the temperature
IS maintained constant
Volume of gass in divedty -
15 Charles law proostional with its pressure —=c
is kept constant t
p
16 | Gay lussac law i c
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Pressure of gas in

2
17 | terms of mean p= Nmu
square speed 3V
constant molecule
The total pressure observed
for a mixture of gases is
equal to the sum of the
19 Dalton law of pressures that each P=pl+p2+p3
pressure individual component gas oo

would exert had it alone
occupied the container at the
same temperature

Graham's law of

The rate of effusion of a gas
was inversely proportional to

rate(H,) _ | P(G,)

20 Effusion the square root of its density | rate(O,) p(H,)
or molar mass.
Collision _ (D, +Dy)
zl Diameter Opo = 2
The Average distance that a i
22 | Mean Free Path | molecule travels between two = 2d’N
successive collisions a’’a
23 Collision
Frequency
BT
25 Mean square speed u? = &
m
26 Average dpeed U= ﬂ
mm
Maxwell _ (% _.dN
27 Distribution Law € _fo €7

Van der waals

a
28 Equation (v W) (vm = b) = RT
Ch2:The First law of Thermodynamics
1 First law of The energy of the universe U=0QA

thermodynamics

remains constant
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The change of any state
function depend on the

STATE A~ .
2 EUNCTION initial and f|r_1al state and not
on the pnior history of
change
3 Reversible At chemical eq rate of
process forward = rate of reverse
energy of the molecules _
4| Internal energy which comprise the system u=Qa
5| nature of work W= -PAV
. work done by the system
6] Maximum work reversible from A to B.
7 Enthalpy H=U+PV
a process or reaction in
which the system
8 Endothermic absorbs energy from its
process surroundings; usually, but
not always, in the form
of heat.
. Processes in which heat is
Exothermic
9 evolved qp and AH are
process .
negative.
The amount of heat requied
10 Heat capcity to raise the temperature of
any substance by 1 K
. dqv
11 | Isochoric process | process at constant volume CVZF
12 | Isobaric process process occurring at constant
pressure
13 | Thermochemistry The study of enthalpy

change in chemical process.

Cha3:the second and Third laws of Thermodynamics

Second law

total entropy of an isolated
system always increases over
time
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https://en.wikipedia.org/wiki/Energy
https://en.wikipedia.org/wiki/Heat
https://en.wikipedia.org/wiki/Entropy
https://en.wikipedia.org/wiki/Isolated_system
https://en.wikipedia.org/wiki/Isolated_system

2 Entropy S= ff darev
T
The entropy of a
3 Third law perfect crystal at absolute
zero is exactly equal to zero.
4 Gibbs energy Defined as equal H-Ts
passage of a thermodynamic
5 thermodynamic system from an initial to a
process final stateof thermodynamic
equilibrium.
Amount of work output w
9 Efficiency divided by amount of heat E:E
input
Irreversible a process that is
10 not reversible is Snet=ASgas+ASsurA
processes i i
called irreversible
11| Entropy of mix S=-R(x111x1+x2Inx2)A

il SLEaY) ol il >

iphall Kuliall anlie b omddn lad) el Gald) A8 uhall Cilaal gaeanl
slaall and s (sl 4 jhal) Saalial) aualial Zaklal) clypaill e CRESN ) Cangy

By ol | Aaalay

LAY el cighd

:A0Y) clshall 33y pandidill HLEAY) 2 alael Gl L

Aalaially Jlaall 138 A cusal ) 3l Ll Bl les) e oY1 -
bl oda i s (,2015)304 3y 2 lgia Uadl) aualiall duandiinl) ol laa
aliall Wadll gl Joaes & jiwss Bynal) Bl Jumdliind S e oyl
N Auhall cdn (22015) olpee Tushas ¢ oaslas] bl Caall CDUa (sl 3505

2 Analall aaalaall Aol chygaill Jiaed 3 julds ool zigal alatiul ) Adjpes
zisa calag S Adjpea ciban (22014)gpeall A ¢l aulill Caall (Dl
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https://en.wikipedia.org/wiki/Entropy
https://en.wikipedia.org/wiki/Crystal
https://en.wikipedia.org/wiki/Absolute_zero
https://en.wikipedia.org/wiki/Absolute_zero
https://en.wikipedia.org/wiki/Thermodynamic_system
https://en.wikipedia.org/wiki/Thermodynamic_system
https://en.wikipedia.org/wiki/Thermodynamic_state
https://en.wikipedia.org/wiki/Thermodynamic_equilibrium
https://en.wikipedia.org/wiki/Thermodynamic_equilibrium
https://en.wikipedia.org/wiki/Thermodynamic_processes
https://en.wikipedia.org/wiki/Reversible_process_(thermodynamics)

() Al Cacall (O (gl Fualall aaliall Aakalal) il a8 i)
Aalb (o Abal) Aledl paliall Gasdin ) duhall cdas (2013) Jedl) 2y
Gl @ Al Gluball s @i il Claalal) G aslall oy Culld
Azl ol
ALl clal QS 3 el Aphall 1Sl " Ao amles AaiE paa3 23 -
) ot liall gsi 2l puacadidl e dcsaas e leage 5 physical chemistry
33l daleial) CRNSE (may Julat () ALY L (Rl U (e Uad clypeat Jaas
Keith <3all 35580 elaall QUS; Liavmiall Ul gy tlads 1) asliall aaas -
oo ey A ynl) A5l eliacl 5y BlnaN G llyy o Laidler and John H.Meiser
Plaal) S 8 Anaciall Ay hal) Sl dpalell s laally saeall L 355 3oyl
Ngie bl @lpeas Alhall vie 05 Al anliall (gl sl 25l
Apalell aplaall Aihlal) gl Gt el LEAY) e Ciagd) aaad -
B oY) Aaalay cliall and illUa (o2l " sl Sualiall
& Ml el Faalel) aaliall Aailes Gaaldl Gl s35)LaaY) a5l olae) -
sangll Clasg EDB e dehse Lale Losgia (51) e sanally Ganlill U (pe laanass
(S5ind BN Baa gy asehe 13 o (ggind Al sanslly o seda 27 (Ao gy 5V
O G 3l AU 23t e LAY 05 e Wykad) Ta 34 ol cageie 11 Lo
(ana 2aly i Leie iy Aal 53 2aaie e HLEAY g5 (e AL (ge J3Y1 A
(JsY) Bl Aldae dude Gilaly bl Aanl e 058 SE 3As
Al paad O Al bS]l QUS (Geina Jadad aay 2 LAY Clajie 2lua -
2123 Guaadidl e deseas o loases (Aphall Kuliall) dudell aaladl
A8 Cun Lol lajie goi aaty sl g (Ao Gl)pal Jaad Al aasliall
:%Je Lo lgelua e o)ys callajie 42 luay Calil)
osallls daalal) 250
sl e dallag daaly
bllall (el danling A gadd) =
el ayal) Calaally (goinal) Alias =
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IS a5 cmsenll AY HLaal) Aiud o Lladl Dbl dege g )
Aawdlly () rallall by s
Gladall dae g Blad) dae g clyall dae 1 LAY Caad Gilalas =
canlial) G 8 maaall diadl) g gy ALY Blal Lald cilales

" Gsalall aaaliall Abl) cyguaill adisn Leal dhae] W :Lesd A Bsall -
el Ll 5@ (34) Lo dadl Cus ALY apa 7 Aall Kbl
Aland Al el sl Al 5388 IS wil duc b 558 (34) 5 cAaalall asa il
. il

Cuny da) (68 — 0) e JSS L) e clajal) Al #olyi 1 HLoAV) st -
Gl e IS e Aamia Ala) Qlal 1Y sl Jisedl piisge e Qllall deasy
Gl e Ahla Blals J¥) @Al Lo Gasaia Bla) lal 13 Wl ¢ S8 galls J59)
Blals IV G e Bl Als) sl 13 Wl ol saaly das (o Jeand S
aseall SLERY) e ISV B sany s a6 L2 B BA) e daaa
Gl HLaaY Ty Jand S 32 Wl cAagaia ) s callall L) ahall alel)
bl o sgial

@ oY) Gase Gub oo LAY Baa e Cald) @3 M pueSaal) Gaa -
Gobas galid) 4 paadiall e Claalad) 3300 (e desane o B0V 43)5a
bl Il T5als Cus (1) W) 3ale clLpudlly slaasSll 8 Gaavadie 35luls il
Aadd e 2ne IS N bl el (saay ¢ LodY) b dulie s agilasdlag
By ¢ kiad clebuall sl ) Jpeagll @llg dalally dalll 2821 QI ¢ jlas]
(34) 0o UsSe LaaY) iy Ailaals Cida e cBlaatl) ehals agillaadle Y1 &
RIWESRNT

Al (40) (e i sS3 dae Dl Aie o HLaa¥) gaday Gl A8 HLaaY) cupas -
osd) Ao DU ) Aed) Cang Al adine (e

LAY Cladaiy Jlas gy (e SE s
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e )l bl Jassgiall (e el HLaaN) () Gl o302 )LEAY) (e) 2asn
Lall Al Ledyaiad Al Aia3l) saall Janigia (pa) S8 cdae Ui Al (DU
Al Aslaal) gadaiy Glldg (A2ds (90) (Sslaw AaeDiain)
il e AT Alal ey + cilila D8 Jf Bla) ey = LLasY) Al o)

6
(<lils Baall 3oat) Lilas) Hlaa¥l un =

s Gall) a8 Liilian) LAY Jasda )Yy hilas) JLaaY) bava

S e OS (o L Y1 58 R0 BLEY) (B el ;A0 BLEY) (o
e Dkaad il Gl Baa (e @il (grag ¢ JLaAIU 2SN A jally HLadY)
Jalae Glua a3 Auhall Zie ol #Hla (e Adla (40) (e 435K Gae i) die
LS Ay ¢ SLaad Al dsally HLadl) i e 358 JS Glags G Ogmpn balD))
(4.5) &) Ul L
asaliall Uadl) ) guall andis LAY A0SH daally 5,8 IS Aas Om BLEY) Jalea 1(4.5) Jssa
Rl sliasl) QS L "R yad) (Sualiaal) " Analal

AV giana | Bl Jalaa > AV Ggina e &
Jlgead) SARPN S
0.01 s alls 0.49] 18 0.01 x| 053 1
0.01 e &l 076 19 0.01 xc ds| 0.54 2
0.01 sie &l 0.67] 20 0.05 wic &y | 0.40 3
0.01 xic &)y 0.76 21 0.01 ic 4l 0.40 4
0.01 xie 4s 0-81 22 0.01 xic alla 0.49 5
0.01 xie &l 0.70 | 23 0.0l s | 0.70 6
0.01 ~ic al)s 0.87 24 0.01 ic &l 0.73 7
0.01 xic 4l 0-83 25 0.01 xic &l 0.36 8
0.01 sie &l 0.60 | 26 0.01 xe dls| 0.66 9
0.01 xie &l 071 27 0.0l s | 075 10
0.01 xic 4l 0-83 28 0.01 xic &l 0.58 11
0.01 e &l 085 29 001 e dls| 049 12
0.01 sie &l 0.59] 30 0.01 e | 0.65 13
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-

) Jalza ey

Ay Goima | BN Jalza Ay (8 9usa

Jlsuddl Bl Jlgaad)
0.01 xie & 0.54] 31 0.01 xe ds| 053 14
0.01 e 3l 0.83) 32 0.01 xc 4| 0.62 15
0.01 e 4la 0.59 33 0.01 e 4l 0.50 16
0.01 e 4la 0.76 34 0.01 e 4l 0.64 17

0.312 = (39) aua dny0 5 0.05 AV (ghse 2
0.389 = (39) s day2 5 0.01 AV (G5 i

Y12 Waliiyl LeaSU 2SN a0l ae Aasipe bl auea o (4.5) Jsaall (e g
LS GLaVL e SLasY) o e Jy 13ay ¢(0.01) ANV (s die Ailean] AN
BVl 1 B o sehe sy tAaalall aaaleall Al ciypsill padidn ladl cild

Ablan Cagyl A 5ye (e ST Citida 1) Bl i ) A )liie il aat )

;A Byl Ll Jalee Clusy dalal) Al

aay Latl) Djal daph aladinl HLEAY) Gld Glua 23 siadalll 4350l 4l
iy Yl o e Jly 1aag ¢(0.92) @lill dad cialiy daedainl e o 4wl
Neple Jsanll dy Al daml) daia ) ekl s Aoy

Ay ellyg 21 Osnyling 258 Aalee pladind &8 :21 O gudyliing= 058 sk
A Sl (ialai Aed a5 (0.96) LU AN Asall aly Gua Lo aald Jalaa
LAY cilis (Baa e B &5 ellng bl de e jLaay) Guls

Glllall s G0 Gl s Sudll delea 1 LEAY) i e 558 S jud delzaa @
Bl e Cal (sl LUl Gy Llall B8 e mosa IS8 53 e gl 3150
Al Bl e e JSE
sl Aaleally HLadl) ciljad (e 558 S a0 Jalee oliay Galld) ald Can
Lial) A3y s (S8 Ciluaall 30— Llal) L8 ¢ inea (S8 ciluaall 23
CREal) (gaa) )8 dae
Jabee Ji 30 bl Cada s L) il ol Jalae ol (e Cadgl oS
(1720m 22008 28 ) Al 34T Wjunss 3 Lisman Lies L 0,20 e lajuc

= Jaad) Jalaa
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A Jsanlly ¢ LaaY) i e 5y U el Jalee a3 3Ll Aaladl Gadaisg
LAY @ (e 5588 JSI il Jales g
Ao 4l sl Jalee Capen oSay 1 LEAY) @b (e 358 IS Aggu 4o

Cluad Al Asleal) Gald) ardid S, 35 e daina dla) gaal S bl
Ge 88 JS Ageudl Aapn Clusy Galil) gl Eum ¢ HLEAY) i (ge 528 JSI A geud) 3
:A Alalead) aladinly HLasY) e

dasaia dla) cpal Al 2

LY Olgla Al clllallae

= 5,8l Lggd) da 0

Ay Ja Al @bl Cada s Hlodl) chadl Asend) sy Gls (e Ciag) (IS

pod ldall dbil) oy gpuatl) andidd JLIEA) S8 (g 888 S Gasaly Algge Aapd Glua 3(4.6) Jgaa

-

dalel)

Juadl Jalaa | Aggad) Jalra | gpl) by [ uail Jalaa | Agged) Jalas Sl o,
0.32 25.00 18 0.41 56.82 1
0.64 31.82 19 0.36 36.36 2
0.68 38.64 20 0.36 50.00 3
0.64 40.91 21 0.36 68.18 4
0.73 40.91 22 0.41 34.09 5
0.59 34.09 23 0.50 29.55 6
0.82 40.91 24 0.68 38.64 7
0.68 38.64 25 0.36 36.36 8
0.41 43.18 26 0.77 43.18 9
0.59 38.64 27 0.64 36.36 10
0.64 40.91 28 0.50 34.09 11
0.82 45.45 29 0.36 36.36 12
0.45 36.36 30 0.64 50.00 13
0.50 38.64 31 0.36 40.91 14
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Juadl Jalaa | Aggead) Jalaa | gat) by [ el Jalaa | Aggead) Jalas Sl o
0.86 43.18 32 0.50 52.27 15
0.59 34.09 33 0.41 43.18 16
0.73 36.36 34 0.45 27.27 17

0.55 40.04 4,0l Ayt

adde s cchadl) U< Galie WS ually W) Jalea of (4.6) Jsand) (e ey
Onally Lygall e Jsteall Gusall (8 CilS Gua LodY) Ghi paeas ol S
PALad) Asaled) aaalial) paddids HLIAY 4ulgl) §) guall
ol CpaSadl el psin By ¢ padiill HLEAY) @by Gaa e Gl B 2
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Alternative conceptional exam in the concepts of thermodynamics for
students of Chemistry department at Al-Aqgsa University in Gaza

1.Process takes place of constant Temperature?
A- Isothermal process.
B- Isobaric process.
C- Isochoric process.
D- Adiabatic process.

The reason for your choice for this answer:

A- The process takes place at constant pressure.
B- The process takes place at constant temperature.
C- The process takes place at constant volume.
D- Dq is zero during the process.
2.Process takes place at constant volume?
A- Cyclic process.
B- Isobaric process.
C- Isometric process.
D- Isothermal process.

The reason for your choice for this answer:

A- The process takes place at constant volume.
B- The process takes place at constant pressure.
C- The process takes place at constant temperature.
D- The final and initial state are the same.
3.Branch of science concerned with heat, temperature, and their relation
to energy and work?
A- Kinetic.
B- Thermodynamic.
C- Quantum.
D- Statistical Thermodynamic.

The reason for your choice for this answer:

A- Concerns with the mechanism of rate of rxn.
B- Considers bonding in terms of molecular level
C- Link the three main areas of thermodynamics,quantum and Kinetics
D- Concers with position of equilibrin and energy change associalted with
chem.rxn
4.The system which all the interaction possible(transfer of heat and mass)?
A- Isolated system.
B- Closed system.
C- Semi-permeable system.
E- Open system.
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The reason for your choice for this answer:

A- All interactions possible (Mass, Work, Heat)
B- No interactions are possible
C- Matter cannot enter or leave
D- Only certain species can enter or leave
5.Process, which the system is close to equilibrium at all time?
A- lrreversible process.
B- Isobaric process.
C- Reversible process.
D- Cyclic process.

The reason for your choice for this answer:

A- The process takes place at constant pressure.

B- The final and initial state are the same.

C- process whose direction can be "reversed" by
inducing infinitesimal changes to some property of the system via
its surroundings, while not increasing entropy.

D- a system and all of its surroundings cannot be precisely restored to its
initial state by infinitesimal changes in some property of the system
without expenditure of energy.

6.The mathematical relationship of reversible adiabatic expansion for AU
equal?

A-Q+w.

F- CV(T2-T1)+W.

B-AH.

C- fTTCh cvdT.

The reason for your choice for this answer:

7.All of these quantities are state function except?
A- Entropy.
B- Enthalpy.
C- Internal energy.
D- Heat.

The reason for your choice for this answer:

A- State functions is a property, which depends only on the current state of
the system.

B- A quantity that is well defined to describe the path of a process through
the equilibrium state space of a thermodynamic system.

C- Both A+B.

D- None of the above.
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8.The slope of the plot of internal energy with Temp?
A- CV.
B- CP.
C- AH.
D- Specific heat.

The reason for your choice for this answer:

A- Heat capacity at constant Pressure.

B- Heat capacity at constant VVolume.

C- The amount of heat required to raise the temperature of any substance by
1K.

D- It is the thermodynamic quantity equivalent to the total heat content of a
system.

9.The first law of Thermodynamic states that?

A- The internal energy of an isolated system is constant.

B- Entropy of real process always increased with time.

C- Entropy of crystal at absolute zero is exactly equal to zero.

D- System are each in thermal equilibrium with a third then they are in
thermal equilibrium with each other.

The reason for your choice for this answer:

10.All these statements are true about the concept of Efficiency except?
A- Amount of work output divided by amount of heat input.
B- Depends only on the ratio of the temperature of the sink to the
temperature of the source.

C- E=2.
qh

D- Amount of heat input divided by the amount of work output.

The reason for your choice for this answer:

11.All these statements are true about the third law except?
A- The entropy change goes to zero for substance in internal equilibrium at
zero kelvin.
B- Entropy of real process always increase with time.
C- The law is valid for pure substances and mixtures.
D- Third law is concerned with the absolute values of entropes, which are
based on the values of the absolute zero.
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The reason for your choice for this answer:

12.The efficiency of a carnet engine is 30% the engine absorbs 800J of heat
per cycle from a hot temp reservoir at 300K, then the work done by the
system during the cycle.
A- 420)
B- 560J
C- 240)
D- 350J

The reason for your choice for this answer:

13.What quantities appear in the first law of thermodynamics?
A- Force, mass, acceleration.
B- Work, heat, entropy.
C- Work, heat, thermal energy.
D- Enthalpy, entropy, heat.

The reason for your choice for this answer:

A- The internal energy of an isolated system is constant.
B- Entropy of real process always increased with time.
C- Entropy of crystal at absolute zero is exactly equal to zero.
D- System are each in thermal equilibrium with a third then they are in
thermal equilibrium with each other.
14.what is the name of an ideal gas process when the change of heat is zero?
A- Isochoric.
B- Adiabatic.
C- Isothermal.
D- Isobaric.

The reason for your choice for this answer:

A- The process takes place at constant pressure.

B- The process takes place at constant temperature.
C- The process takes place at constant volume.

D- Dq is zero during the process.

15.The heat is?
A- The energy that moves from a hotter object to a colder object.

B- The amount of thermal energy in an object.
C- A fluid-like substance that flow from a hotter object to a colder object.

D- Both B and C.
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The reason for your choice for this answer:

16.The thermal behavior of water is characterized by the value of its?
A- Heat density.
B- Heat constant
C- Specific heat
D- Thermal index.

The reason for your choice for this answer:

A- is intended as a measure of an ultrasound beam's thermal bioeffects. It is
often displayed on ultrasound screens.

B- is a measurable physical quantity equal to the ratio of the heat added to
(or removed from) an object to the resulting temperature change.

C- Both A+B.

D- None of the above.

17.A reversible engine operating between the temperatures of 550K and
300K extracts 1200J of heat from the hot reservoir and produces 450J of
work, how much entropy is created in the process?

A- -0.318 KJ
B- +0.318 KJ
C- -0.524 KJ
D- +0.524 KJ

The reason for your choice for this answer:

18.how many grams of Cl2g can be stored in a 10L container at 1000Kpa
and 30C?
A-285¢
B- 282 ¢
C-300¢
D-381¢

The reason for your choice for this answer:

19.Suppose we have an oxygen molecule at 300K and p= 10~-°pa with
molecular diameter d=290pm Find 1?
A- 1=1.1*10"m
B- 1=1.1*10"m
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C- 2=11*10"m
D- 1=11*10"m

The reason for your choice for this answer:

20.The volume occupied by a gas is inversely proportional with its pressure,
This fact is Known as?
A- Boyles law.
B- Charles law.
C- Gay-Lussac law.
D- Avogadro’s law

The reason for your choice for this answer:

A- Pressure of a gas is inversely proportional to its volume.
B- The volume of a fixed amount of gas at a constant pressure increases
linearly with increasing temperature in kelvins:
C- Volume directly proportional to the number of gas molecules
D- '—t’ =c
21.STP is defend as?
A- 0C, latm
B- OK, latm
C- -273.15c¢, 1bar
D- Oc, 1bar

The reason for your choice for this answer:

22.What is the volume that 500 g of iodine will occupy under the conditions:
Temp = 300C and Pressure = 740 mm Hg?
A- 90.2L 12.
B- 94.1L12.
C- 95.1L I2.
D- 97.1L 12.

The reason for your choice for this answer:
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23.A quantity of gas under a pressure of 106.6 kPa has a volume of 380 dm?®.
What is the volume of the gas at standard pressure, if the temperature is
held constant?

A- 400dm?®
B- 450dm?
C- 500dm?®
D- 550dm?®

The reason for your choice for this answer:

24.Reaction between N, and H, at P = 40 atm and AV —-1.12 L
N2(q) + 3H2(q) = 2NHs(g) AH® = -92.2 kJ What is AU?

A- AU=85.7KJ
B- AU=70.7KJ
C- AU=80.3KJ
D- AU=87.7KJ.

The reason for your choice for this answer:

25.Calculate the standard enthalpy change for the following reaction, given
that the standard enthalpies of formation of water, nitrogen dioxide and
nitric acid are -286, +33 and -173 kJmol~! respectively; the value for
oxygen is ZERO as it is an element

2H20(l) + 4NO2(g) + 02(g)

A- -252 KJ
B- -250 KJ
C- 252 KJ
D- 300 KJ

The reason for your choice for this answer:

> 4HNO3(I)

26.The total pressure observed for a mixture of gases is equal to the sum of
the pressures that each individual component gas would exert had it
alone occupied the container at the same temperature this sentence
Returns to.
A-Maxwell law.
B-Dalton law.
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C-Graham law.
D-Vanderwoals law

The reason for your choice for this answer:

27. The state of an ideal gas was changed three times at three different
temperatures. The diagram represents three different isothermal curves.
Which of the following is true about the temperature of the gas?

A-T1>T2>T3 P
B-T1>T2<T3
C-T1<T2<T3
D-T1>T2=T3 -I-3
The reason for your choice for this answer:

A- Boyles law. T,
B- Charles law. T,

C- Gay-Lussac law. VvV
D- Avogadro’s law

28. The state of an ideal gas is changed isothermally from state 1 to state 2
is shown above. What is the change in the internal energy of the gas during
this process?
A- AU=W P
B- AU=Q 1
C- AU>0
D- AU=0

The reason for your choice for this answer:

A- Cyclic process. T
B- Isobaric process.
C- Isometric process.
D- Isothermal process.

29. When a system is at equilibrium?

A- The reverse process is spontaneous but the forward process is not.
B- The process is not spontaneous in either direction.

C-The forward and the reverse processes are both spontaneous.
D- The forward process is spontaneous but the reverse process.
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The reason for your choice for this answer:

30. The thermodynamic quantity that expresses the degree of disorder in a

system is?
A- enthalpy.

B- internal energy

C-Bond energy
D-Entropy.

The reason for your choice for this answer:

A

B-

It is the thermodynamic quantity equivalent to the total heat content of a
system

Is the energy contained within the system, excluding the kinetic energy
of motion of the system as a whole and the potential energy of the system
as a whole due to external force fields

Is a measure of the amount of energy needed to break apart one mole of
covalently bonded gases.

is a measure of the number of microscopic configurations Q that
correspond to a thermodynamic system in a state specified by certain
macroscopic variable.

31.For an isothermal process AS=?

A-Q

B- grev/iT
C- qrev

D- Tq rev.

The reason for your choice for this answer:

32. A system that doesn’t exchange matter or energy with its surroundings

is called an system?

A- adiabatic.
B- isolated.

C- isothermal.

D-lIsobaric
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The reason for your choice for this answer:

A- All interactions possible (Mass, Work, Heat)
B- No interactions are possible

C- Matter cannot enter or leave

D- Only certain species can enter or leave

33. The second law of thermodynamics can be given as?
A- AE= q+w.
B- AH°Rxn=>_ mAHf (product) - > mAHf (reactant).

C- for any spontaneous process the entropy of universe increase.

D-The entropy of a pure crystalline substance is zero at absolute zero.

The reason for your choice for this answer:

34. AS well be positive for the reaction?

A- 2H,, +02,, —2H20,

B- 2N20,, — N204,,

C- CO, = CO,,

D- BaF,,, — Ba/?, +2F,

(aq) (aq)

The reason for your choice for this answer:
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Alternative conceptional exam in the concepts of thermodynamics for
students of Chemistry department at Al-Aqgsa University in Gaza

1.Process takes place of constant Temperature?
E- Isothermal process.
F- Isobaric process.
G- Isochoric process.
H- Adiabatic process.

The reason for your choice for this answer:

E- The process takes place at constant pressure.
F- The process takes place at constant temperature.
G- The process takes place at constant volume.
H- Dq is zero during the process.
2.Process takes place at constant volume?
E- Cyclic process.
F- Isobaric process.
G- Isometric process.
H- Isothermal process.

The reason for your choice for this answer:

E- The process takes place at constant volume.

F- The process takes place at constant pressure.

G- The process takes place at constant temperature.

H- The final and initial state are the same.

3.Branch of science concerned with heat, temperature, and their relation to

energy and work?

G- Kinetic.

H- Thermodynamic.

I- Quantum.

J- Statistical Thermodynamic.

The reason for your choice for this answer:

E- Concerns with the mechanism of rate of rxn.
F- Considers bonding in terms of molecular level
G- Link the three main areas of thermodynamics,quantum and Kinetics
H- Concers with position of equilibrin and enerqgy change associalted
with chem.rxn
4. The system which all the interaction possible(transfer of heat and mass)?
D- Isolated system.
E- Closed system.
F- Semi-permeable system.
K- Open system.
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The reason for your choice for this answer:

E- All interactions possible (Mass, Work, Heat)
F- No interactions are possible
G- Matter cannot enter or leave
H- Only certain species can enter or leave
5.Process, which the system is close to equilibrium at all time?
E- Irreversible process.
F- Isobaric process.
G- Reversible process.
H- Cyclic process.

The reason for your choice for this answer:

E- The process takes place at constant pressure.

F- The final and initial state are the same.

G- process whose direction can be "reversed" by
inducing infinitesimal changes to some property of the system via
its surroundings, while not increasing entropy.

H- a system and all of its surroundings cannot be precisely restored to its
initial state by infinitesimal changes in some property of the system
without expenditure of energy.

6. The mathematical relationship of reversible adiabatic expansion for AU
equal?

D-Q+w.

L- CV(T2-T1)+W.

E-AH.

F-f," cvdT.

The reason for your choice for this answer:
Uad 3L 5 Al 48001)

7.All of these quantities are state function except?
E- Entropy.
F- Enthalpy.
G- Internal energy.
H- Heat.

The reason for your choice for this answer:

E- State functions is a property, which depends only on the current state of
the system.

F- A quantity that is well defined to describe the path of a process through
the equilibrium state space of a thermodynamic system.

G- Both A+B.

H- None of the above.
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8.The slope of the plot of internal energy with Temp?
E- CV.
F- CP.
G- AH.
H- Specific heat.

The reason for your choice for this answer:

E- Heat capacity at constant Pressure.

F- Heat capacity at constant Volume.

G- The amount of heat required to raise the temperature of any substance by
1K.

H- It is the thermodynamic quantity equivalent to the total heat content of a
system.

9.The first law of Thermodynamic states that?

E- The internal energy of an isolated system is constant.

F- Entropy of real process always increased with time.

G- Entropy of crystal at absolute zero is exactly equal to zero.

H- System are each in thermal equilibrium with a third then they are in
thermal equilibrium with each other.

The reason for your choice for this answer:
s A Gl 8 (A gagall) Bl ¢ l8Y gai e B Le Ailay)
10.All these statements are true about the concept of Efficiency except?
E- Amount of work output divided by amount of heat input.
F- Depends only on the ratio of the temperature of the sink to the
temperature of the source.

G- E =,
qh

H- Amount of heat input divided by the amount of work output.

The reason for your choice for this answer:
e les) e}@ﬁ&&éﬁmﬁ\ﬁ)\gﬂ\ uh)ght&_d! JL:;AAJ\BJL.\SJ\

11.All these statements are true about the third law except?
E- The entropy change goes to zero for substance in internal equilibrium at
zero kelvin.
F- Entropy of real process always increase with time.
G- The law is valid for pure substances and mixtures.
H- Third law is concerned with the absolute values of entropes, which are
based on the values of the absolute zero.

The reason for your choice for this answer:
daaa pad) 5l Ban g (b L) Jldial) B jlal)
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12.The efficiency of a carnet engine is 30% the engine absorbs 800J of heat

per cycle from a hot temp reservoir at 300K, then the work done by the
system during the cycle.

E- 420

F- 560J

G- 240J

H- 350J

The reason for your choice for this answer:
e= NV _,030="_ w=240
Q 800J

H

13.What quantities appear in the first law of thermodynamics?
E- Force, mass, acceleration.
F- Work, heat, entropy.
G- Work, heat, thermal enerqy.
H- Enthalpy, entropy, heat.

The reason for your choice for this answer:

E- The internal energy of an isolated system is constant.
F- Entropy of real process always increased with time.
G- Entropy of crystal at absolute zero is exactly equal to zero.
H- System are each in thermal equilibrium with a third then they are in
thermal equilibrium with each other.
14.what is the name of an ideal gas process when the change of heat is zero?
E- Isochoric.
F- Adiabatic.
G- Isothermal.
H- Isobaric.

The reason for your choice for this answer:

E- The process takes place at constant pressure.
F- The process takes place at constant temperature.
G- The process takes place at constant volume.
H- Dq is zero during the process.
15.The heat is?
E- The energy that moves from a hotter object to a colder object.
F- The amount of thermal energy in an object.
G- A fluid-like substance that flow from a hotter object to a colder object.
H- Both B and C.

The reason for your choice for this answer:
&BHAM\&Q}M\?}@A\QQEJLJL
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16.The thermal behavior of water is characterized by the value of its?

E- Heat density.
F- Heat constant

G- Specific heat
H- Thermal index.

The reason for your choice for this answer:

E- is intended as a measure of an ultrasound beam's thermal bioeffects. It is

often displayed on ultrasound screens.

F- is a measurable physical quantityequal to the ratio of

the heat added to (or removed from) an object to

the

resulting temperature change.
G- Both A+B.
H- None of the above.

17.A reversible engine operating between the temperatures of 550K and

300K extracts 1200J of heat from the hot reservoir and produces 450J of

work, how much entropy is created in the process?
E- -0.318 KJ

F- +0.318 KJ

G- -0.524 KJ

H- +0.524 KJ

The reason for your choice for this answer:
ASy = & - %
Tc Th

Q, =12001J
T. =300 K
T, =550 K

W =Q,—Q, =450 J - Q, =(1200-450) J =750 J

750 1200
AS =-—_~“" _,0318Y
©t =300 550 k

18.how many grams of Cl2g can be stored in a 10L container at 1000Kpa

and 30C?
E- 285¢
F- 2829
G- 3009
H- 3819

The reason for your choice for this answer:

(1000 kPa)(10.0L) -1 =3.97 mol
(8.31 kPasL/K'mol)(303 K) 3 97 mol x 70.9

g/mol =282 g
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19.Suppose we have an oxygen molecule at 300K and p= 10~°pa with
molecular diameter d=290pm Find 1?
E- 1=1.1*10"m
F- 1=1.1*10"%m
G- 1=11*10"m
H- 21=1.1*10%m

The reason for your choice for this answer:

Find A pV = NKT
ST . N_»p
= kT 1.38x107J / K(300K)

\N2rd’p  1A14(3.14)(290x10™2 m)2(1.01x10° Pa)

A=1.1x10"m = 380d

20.The volume occupied by a gas is inversely proportional with its pressure,
This fact is Known as?
E- Boyles law.
F- Charles law.
G- Gay-Lussac law.
H- Avogadro’s law

The reason for your choice for this answer:

E- Pressure of a gas is inversely proportional to its volume.
F- The volume of a fixed amount of gas at a constant pressure increases
linearly with increasing temperature in kelvins:
G- Volume directly proportional to the number of gas molecules
H- % =cC
21.STP is defend as?
E- 0C, latm
F- OK, latm
G- -273.15c¢, 1bar
H- Oc, 1bar

The reason for your choice for this answer:
Uad LBl g dsaaal) 4
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22.What is the volume that 500 g of iodine will occupy under the conditions:
Temp = 300C and Pressure = 740 mm Hg?
E- 90.2L 12.
F- 94.1LI2.
G-95.1L 12,
H- 97.1L 12.

The reason for your choice for this answer:

Step (1) Write down given information.
mass = 500 g iodine

n =1.9685 mol I,

T =573 K (300°C)

P =0.9737 atm (740 mm Hg)

R =0.0821 atm L/ mol K

V=2?L
PV = nRT
nRT
V =
P
v . (1.9685 mol)(0.0821 atm "L / mol " K)(573 K)
0.9737 atm
V =9.1L1

23.A quantity of gas under a pressure of 106.6 kPa has a volume of 380 dm?.

What is the volume of the gas at standard pressure, if the temperature is
held constant?

E- 400dm®
F- 450dm?
G- 500dm?®
H- 550dm?

The reason for your choice for this answer:
P1xV1 = P2xV2
(106.6 kPa) x (380 dm®) = (103.3 kPa) x (V2)
Vo = 400 dm?
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24.Reaction between N, and H, at P =40 atm and AV —-1.12 L
N2(q) + 3H2(q) = 2NH3(g) AH® = -92.2 kJ What is AU?

E- AU=85.7KJ
F- AU=70.7KJ
G- AU=80.3KJ
H- AU=-87.7KJ.

The reason for your choice for this answer:

AU =-92.2kJ —(40x—1.12Latm) 101 ) 1kJ
Latm )\ 1000J

AU =-92.2kJ —(—4.52kJ ) =—87.7kJ

25.Calculate the standard enthalpy change for the following reaction, given
that the standard enthalpies of formation of water, nitrogen dioxide and
nitric acid are -286, +33 and -173 kJmol~! respectively; the value for
oxygen is ZERO as it is an element

2H20(I) + 4NO2(g) + 02(g)

E- -252 KJ
F- -250 KJ
G- 252 KJ
H- 300 KJ

The reason for your choice for this answer:

> 4HNO3()

AH = X AH, of products — X AH, of reactants

By applying Hess’s Law ... The Standard Enthalpy of Reaction [J11° will
be...
PRODUCTS REACTANTS

[4x 00, of HNO,] minus [(2xO0,0f H,0) + (4x00,0fNO,) +
(1x00,0f0) ]
00° = 4x(-173) - 2x(-286) +  4x(+33) +
0

ANSWER = -252 kJ
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26.The total pressure observed for a mixture of gases is equal to the sum of
the pressures that each individual component gas would exert had it
alone occupied the container at the same temperature this sentence
Returns to.
E-Maxwell law.
F-Dalton law.
G-Graham law.
H-Vanderwoals law

The reason for your choice for this answer:
renal) ¢ ol LY dasauall Y
27. The state of an ideal gas was changed three times at three different

temperatures. The diagram represents three different isothermal curves.
Which of the following is true about the temperature of the gas?

A-T1>T2>T3 P

B-T1>T2<T3

C-T1<T2<T3

D-T1>T2=T3 T

The reason for your choice for this answer: 2
E- Boyles law. T,
F- Charles law. T,
G- Gay-Lussac law. vV

H- Avogadro’s law

28. The state of an ideal gas is changed isothermally from state 1 to state 2
is shown above. What is the change in the internal energy of the gas during
this process? P

E- AU=W

F- AU=Q

G- AU>0

H- AU=0

The reason for your choice for this answer: 2

1

E- Cyclic process.

F- Isobaric process.

G- Isometric process.
H- Isothermal process.

29. When a system is at equilibrium?

A- The reverse process is spontaneous but the forward process is not.
B- The process is not spontaneous in either direction.
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E-The forward and the reverse processes are both spontaneous.
F- The forward process is spontaneous but the reverse process. The reason
for your choice for this answer:

OV aseda o8 dasasall Aualel) A28

30. The thermodynamic quantity that expresses the degree of disorder in a
system is?
A- enthalpy.

B- internal energy

E-Bond energy
F-Entropy.
The reason for your choice for this answer:

E- It is the thermodynamic quantity equivalent to the total heat content of a
system

F- Is the energy contained within the system, excluding the kinetic energy
of motion of the system as a whole and the potential energy of the system
as a whole due to external force fields

G- Is a measure of the amount of energy needed to break apart one mole of
covalently bonded gases.

H- is_ a measure of the number _of microscopic configurations Q that
correspond to athermodynamic system in_a state specified by
certain macroscopic variable.

31.For an isothermal process AS=?
A-Q

B- qrev/T

C- qrev

D- Tqrev.
The reason for your choice for this answer:

The mathematical formula for the concept
2 seiall (e dagaall dualy ) d8d)

32. A system that doesn’t exchange matter or energy with its surroundings
is called an system?

A- adiabatic.
B- isolated.
C- isothermal.

D. Isobaric

121

www.manaraa.com


https://en.wikipedia.org/wiki/Energy
https://en.wikipedia.org/wiki/Thermodynamic_system

The reason for your choice for this answer:

E- All interactions possible (Mass, Work, Heat)
F- No interactions are possible

G- Matter cannot enter or leave

H- Only certain species can enter or leave

33. The second law of thermodynamics can be given as?
A- AE= q+w.
B- AH°Rxn=>_mAHf (product) - > mAHf (reactant).

C- for any spontaneous process the entropy of universe increase.

D- The entropy of a pure crystalline substance is zero at absolute zero.

The reason for your choice for this answer:
dabld allay) Blg S agedal) oo dasaiall AB8A))

34. AS well be positive for the reaction?

A- 2H,, +02,, —2H20,

B- 2N20,, — N204,,

C- CO,y—> COy,
D- BaF,, — Ba;;q) +2F 0

The reason for your choice for this answer:
Lon gall A8l Lgie 25 Ba3an 3 ga (5 oS35 el Alac

The End
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