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s [..Ba | la Hf{"Z Ta Re |Z.0s Ir |'2-Pt Au " H T Pb|“~ Bi Po|® . At|"2Z Rn
6 |55 56 57 1?2 73 74 75 76 77 78 79 80 9 81 82 83 84 85 86
caesium barum hafnium | tantalum | tungsten | tenium | asmium | iridiun | platinum gold mescury | Shallum lead bismuth | polonium | astatine radon

223 |26 [227
37” Ra BQAC

francium | radivm | actinuim
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639l Jganll @o dpuill apall &lisll ayaail slalell déyya
8)All 16 0gyiSIBlg (igyigiillg Ogigill JIS Cun waljell Bangy L 0} X 8algll 8jall

1840 1.67 X 1072* g = ¢ygyiguill alis = qiquull alis

Ogigpll alis ga 0.0005 = ggyisidl alis

Gubwall gligall OIS glg Julss 8lal ¢l eladiml gylaiw X ¢

gy ails alellally speall alundl Jis gulisl @3Aiual

alis @ll 8)3 alis dijléa asyphnl slaloll TalIal )3 ol &LiS Julis!

:alill CilghAll @le Igjlug «syal 8)3

093l [0gusll paic Jillat ga Jai] 12 - Ogusil 8)3 Ig)lial (1
L& Tl oy Elldg dyjlieall 3)5ll

o protons alis lglamlg lamu = Ogyiguill &lis = Ogigyl &lis Igiti (2
6 neutrons (:,L-Ig)m%”

alis 8ang 12 @ 13l o 12 = 12= 9guysll 8)3] @o Ciligyigyillg Ciligigpl aac (3
amu 12 = a1)a

amu @ dayall Jisll gulid 8anglgpiclg

1
12- Ogupsll 3)d alis (1o E =amu 1

" aic dntan Alacl ggSim gpadl Jisll of lgithg (4
@ aeagiamll 9gSiw ol 12-0gySll drwilly lmwlys
laits anlg Ogign atd O3 8aalg dyyd &lis 8ang
1 amu 12 amu 24 amu LILIg_Ig).J Lm_I_Q d_li G_I)A GJ_IS OAAg 24 '4 L . ”
@i 24 )la6ay diligyigtig

Ol lgauitisle dayan jue Blacl culs alisll clyhae jlma (e Caga @il Ziliill oS! (5
polioll ga paic JS yilla pili coug el

G sxoll 8 alinig awa’ g)All arell Inl awé’ pmioll Cilya +yilaill
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S — iligigyll aac gmg 12 gyall oaac aguuticall :Jlia (6
—— @l agiutiea jlat (1 caliil 284 Ciligyigyill sac Lal
G 839290 pgrutien dite G elld JSg Jal
lmis JSI pgrutioa Jillhi direll yuot @6 dephll
diell @b plaill Aalgi & GATAl o g alis
:ollill Jganll @6 laS drotihll
&\ 0j0lgi drw artwill anill alisll JuAill
Sl Amu

78.99% 23.99 24Mg
10.00% 24.99 5Mg

11.01% 25.99 260Mg

dlalos @ladiwly pic @l yilail Ay, dpowill &nall &8sl alwn @i (7
[% derdall GO aipw’ x 2pdAaill anall alisll] + [Yodeulnll GO opalgi drw’s x 1 phill apdll alisil]

2o oyl juIBil Slund) S (mi il ST I e o

RED

I I,
A, = (A1 X A5 X A
m = (Am 100) + (Amz 100) + (Ams X 100

1 pulaill dgall alisii :Ap,
1 haill yolgi dws :Iy
2 pdaill ayall alish : Ay,
2 yhill yolgi a2y
ayall Jisll bawgia gm dlaleall (o gilillg oyalgi dwiy plat JS &lis jAugel el
24.305 amu = ¢ilill wguuieall paic yillail dypwill
Lo paic &)3 yillail ayall Jisl bawgia :dwill &nall alisll caye’i O
@Al aaell dalail ggall Jgaall @o paic JSI lmjlun soy ausl elli slalell Jaw (8
diSan dats (id @yl elli Casi @i dgdlaySll Allual dglac Jymuilg
6.941 = pguislll :Jis inall (s ails @unall agji jlivel Cuils 13] wuysill dsgyha (9
= guagyaumll i jLitedl gy mian ©8116 024 X CuilS 13]g 7 amu zuats amu
35.45 amu = oyfillail dpall ailiS khugia Lo jglSll @ Ll 1 amu zuaga 1.008 amu
35.5 amu @] a1di @id
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ailiS 7Li yulaillg 7.5% duwis 6.02 = duyall ailis SLi oguielll jilAT (o 220 JLicfD
aguitll dpnwill dnall alislh cunalse 92.5% dwis 7.02 agall

dywill/100
0.4515
6.4935

+ 6.945

=
Il

Jaiel drnwill aydll alisll aibwal dyall alisll lhwgia dlales @aAiwl :gaylA LI_IJA_IX

daunsill anill alisll zjAiwlg gygall Jgaall Zilill O)ls @i Oguysl

1186.8
14.3

12.000 X 98.9

13C 13.003 % 1.10 + 1201.1 12.01

[12.000 x 98.9] + [13.003x 1.1]  1201.1

A = = =12.01
m 100 100 amu
6 12.01
c 12 amu = ggysSll ary8ill anill alisll (g)gall Jgaall o8 lmwds omg ™
Carbon

Jaiel drnwill andll alisll aibwal dpall aliSll lhwngia dlales @adiul :gayla L_I.JJA_IX

a6 ill anill dlisll zyaiwlg gygall Jgaally Zilill )ls @l jgloll

1894.3
5.4

99.7

03 5 1899.7 18.997

WS ioliAl gl gygall Jgaall @6 lmwa’ gmg O
19 amu = jgloll asill apall alisil

© alisllg Ojglls g3l Ojgll zllana iyl Imyle Gllat dppuill &yl A1 jelg 8:1ls
Aalg @ieal cliarsll

G clyoatll duyao 30| Il oivialoio gl dnio
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paiel arpwill anall alisll abwad apdll alisll lhwgia dlales gaiiul :ga)lA (_I_UA_IX

anndill anall alisll zpAtuilg gygall Jgaall Filill ()l @i @agiagall

Z3Na 23.000 X 99.2 =
22Na 22.000 X 0.8 =

:aguagiall dpnwill dyall alisll :ibbwall ga
spgtagall STl d Al alisll

yaiol druill dapall alish lual dayall alish hugia dlslea axatwl :@ala cyaids
dundill ayill alisll z)Aiwlg g)gall Jgaall Zilill g)ls @i Cbigsll

60Co 60.000 X 48.0 =
58Co 58.000 X 52.0 =

:AhigSI dnnill anAll alisll Al adl (e
AligSl aryo il anAldl alisl

G clyoatll duyao . Il oivialoio gl dnio
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Sautijall dopnlly rgnsall LoD
CHa, NH3, CO2, H20 :Jlia (guambwill ciSpall diliaiSil dopnll Gum

Sautijall alisll sgnsall LD
dramlw’i hilgy all)d ariyi gAll egiall 18 8agagall diljall dyill Jisll ggana G
amu daagy duwtda

Zhaiwly elliag aiijall alisl alwa dilac G 8)3 JSI dnnoill dangall alish gadiug §
9 dghon apyaill JiSl 0gsi o gl ggall Jgaall 0o paic ¢3 dypuill &yl alisl
Jiguwll

= arfijall alisil dlales ©F

et [@iha aae x @uilill paiell ayall &lisll] + [ail)d aac x Jgil paiell dyill alisi]
My, = Apis XNy + Apy XNy + -

. II ..“. .” aT.U..Ajl ..|..S” Am
(0=16, H=1) : o ailjal ayll Jisll Ol lale «elall drfyjall alisil cuual 222 dLLAg

U_LAJJ.IST 8)3g Juag)am i) H20 = clall g sjn deunm
Mm= AmHXNH-I_ AmoxNO
M,=(1x%x2)+ (16x1)=24+16 =18 amu

0=16, ) ;o aihal apAll Jisll Ol Lalce HNO; 1 ariijall alisll cuual 123 dLLAe
(N=14,H=1
OrawsT s G Ouagyiyt 813 (rag)am 813
Mm:AmHXNH+ AmNXNN_l'AmOXNO
M, =(1x1)+ (14x 1)+ (16 x3) =63 amu
e dpnuill dyall Jisl zpAii CoHyp 06 jgSqlall it iyl alisll 1230 §é f 9
(0=16, C=12, H=1) :omqg lm1 )8’ @iig s)gll Jgaall
U_IAJJJST Ahd dun (Grag)am 3)3 12 (OgupS Al duw
Mm:AmCXNC+ AmHXNH'I_AmOXNO
M, =(02x6)+ (1x12)+ (16 x6)
=72+12+96 = 180 amu
om aihal anall Jisl of lale (CH, olizall egial driyjall dlisll o Lo souala cupai -8
(C=12,H=1)

M, =(12x1)+ (1x4)=16amu




e —— = P = _uf = = 1 =
WWW.owo2sS 1L ..012T 2 -, i ._d-.n_L_

D Solbuulpyo.p uJLIJlGI.UlJJJlJ.ﬂ.ﬂJl—JJJJLc"UJAJJJﬁglaJ.LUQJ

Cl=35.5,) : @ aliljal adll Jisll ol lale .CCl, atiyjall alisll g La :oayla LLI)A_IX
(C=12

JlS cils @il (Ogus &)
My = Ame X Ne + Aper X N
M,, =(12x1)+ (35.5%x4)=154amu

Fm * o " I 0000

Caenll 3aag 1 agndall La @

MgClz, NaCl, :JLis «ilig3 dyw [N Jiqig (5\_|9J2{| iSpall diliarsll denll o
Fe203, NaNOs

Sasuall 4liS 1 rqrsall LD

dangt duida ‘LS\.Jg_Ii| Spall downll 8ang 618 8agagall Alall anill Jisll egana o
amu

=denll alis dlales
+ [ail)a aac x @uilill paioll ayill alisll] + [alil)d yac x dgil paiell anall alisll]
Fpn= Ani XN+ Apy XNy + -l
Cilapwall aac g V:Cuya
dpwill doynll &lis F,
om anall Jisll of Gale AL(NO3)s eiSpall dppwill déunll &LiS cunal :230a JLiocfD
" (Al= 27, N= 14, 0=16)

U_LA.IJJ.ST Abid 9 (agyitt Ahi 3 ‘,49_.|'_LAJT )
Fm = AmAl XNAI + AmN XNN + Amo XNO
E,=27x1)+ (14x3)+ (16 +9) = 213 amu

dJdgaall ga darnwill anAll Jishh zyAaiw' NaCl caSyall deinmll alis cuual 23 @QAJT @

(CI =35.5, Na=23) :qmqg Im1 )87 aiig s)gall

Fn = Amna X Nyg + Ame X Neg
E, =(23x1)+ (35.5x1)=58.5amu

o ayydll Jisll Ol Lale MgCl, ciSpall dopnll 4liS G Lo :@ajlA cayali P

(C1=35.5, Mg=24)

En = AmMg X NMg + Apc X N
'm=(24x1)+ (355x%x2)=95amu
wom dyall Jish of lale (ALS; wiSall depall 4liS o Lo wgagla cuyai:aS
(S=32, Al=27)
Fn = Apat X Ngg + Aps X Ng
E,=27%x2)+ (32x3)=151amu
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dgoall 4lisy ddiyyall LIS :[9] Joc dhyg

G A A :X
(C=12, H=1) :qm ayill Jisll QT Lalc ‘CZH6 Jariyjall alisll G\ LAQ

G A AT :X
(C1=35.5, Si=28) :qum ayall Jish of lale SiCly 1 ayfjal alisil om LoD

G A A :X
(Fe=56,0=16) :m ayll Jisll QT Lalc ‘Fez 03 1 denll alisll gum Loe

G A LA :X
(Na=23, 0=16, N= 14) :qm &ayall Jisll of lale NaN O3 J aeunll alis om .19
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M, dulgall GLiSilg Joall

0lg 12- OgySl ail dpuilly Cugd aysll Jisll of Lialei %
@ lsleall plaatwly oyilia dlolili 0g<i paic @3 dpall alisli
Ao 1z A 2o @93l Jganll s 8yagia Lmilg
alisll @) lmyipsi @iy drpwill dyall alisll of Lag Lialed €
Ablwall dlac Jumwil sl dayall
alyell drasy dunsill ayall alisll gue gyjgly slalell ols
agiunically 12- 0gSil Bjgall @0 Jlie pale gsl
o lmiliS ciolial glg Ciljall aae guai AAli pmliell ¢l lgang ¥
6022 105 53sn shi 2 Culill el drawi aié ety X Culi saell 1am Olg dsill
gasal @llagdll @ilijsall allell ()i gjalagal 3ac :awly
; Jgall zllana aylc Igslinlg gjalags
i3 diliassll guall Cilangg Ciligsdlg Ciliijallg «Ciljall Aol Jgall gguiliarsll Jaoiuy
Cilapwall elli g 6.022 X 10%3 Jaley anlgll Jgall 9lSs jonll @6 dmliia
12 = alwoll ga Ojpa 1 = ghdell ga j)a 1
Jgall 1aSmg Lamia Oj)a JSI dlalsSll alisll OMIAl a¢) Culi jladaig awas’ aaell

AR AL AR AR AR AR AR AR AR AR AR AR
S VT U T T T T

SJgall 1 agiasall LD
Cleloill @ algall CiliaS Julis @6 @ariwi @ill dggall 8angll @
g)rlagal aac Jaley gmg .éiyiliassll

Soulesll 3aag Lag Sadgall &Lisl 1 aqnsall LD
M, :lmja)g g/mol 8aagy Balall Gil6a (o aalgll Jgall &lis
QAliA’ Bangll oSI dnAll ailis = paioll dylgall alisll

S‘gpl;g.éT AAC 1 Agndall LD
ja)g derall Cilang gl Ailisjall gl ciligi3l gl ciljall e 6.022 X 1023 gm
Ny :gm gjalagel

carbon-12

12g carbon-12 24g Mg

@V@gaaotr@

92 clioydll dwpao 35 [ ol alaio gaysl i
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Avogadro constant g plg_g.c’ﬁ aac

6.022 x 1023

602 200 000 000 000 000 000 000

PR [ WS (R TS ]
P93 pall
23amu

5y (SLS 5 gt

e§ 320 Tk Sndl AL Q
2 %

18amu

sae 4l pgasgall e alyd 23 Y
6.022x 10%
po2d gl O yd e
SNl e Jge 1ogi

dae 4d S adl e al 2 254‘)4_.-,
6.022x 10%
S el Sl s (e
Sl st oo Jse 1 g

s ad eledl e pl,é 18 g
6.022x 10%
clodl Sl jo> (4o

Sln Gt oo Jga 1 g

$Na, N2, K+, NaCl : g6 cilapuall ¢g7 Lo 250 )SQTQ
dé1n Cllang NaCl (iligyl K+ «ilfgja N2 «cilys Na
S8l X dlgall alisll cuuni cays O
52891 OS] dppuill &all ailis Inwsi @m ggall Jgaall @ yaic @8 dylgall alish -1
g/mol
g/mol aags OS5I driyjall ailiS lmwo’ @m Gamli (iSye 63 dlgall alisil -2
g/mol 3ng) O8I dppwill dopall liS lmwd’i @ @igd 1Sy ¢ drlgall alisll -3

Ca wpguullSll ddgall alisll: (1)JLia
40.078 amu = pgrudlSll duuwill anall alislh «gygall Jgaall (a
40 amu = aroill
40 g/mol = dadgall alisli

‘o ailjal aygall Jisll of Lale AI(NO3)3 caSpall ddlgall &SIl cuunl :(2)JLia
(Al= 27, N= 14, 0=16)
MT' == AmAl XNAl + AmN X NN + Amo X NO
M, =Q27x1)+ (14x3)+ (16 +9) = 213 g/mol
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Ade S gall sae Ade Salall Al OY gall sae | A galt RIS
NN Na I.m X |n M.

Sl g3
mol 93lrp8 (g/mol)

gpl;g_éig Cilarwall aaeg Adgall aae ot [1] awalyll asilell

N 3
n= I gjalagsdl aac x didgall aac = dlatwall aac
A

Clapwall aac: NV
gpl;g_cﬁ dac: NA
Cidgall aac: M

dulgall alisllg dalall aliSq Ci¥gall aac (s [2] dwaliyll asilell

m 8alall dLis

n= = Gidgall aac
r &L_I'JgAJH ..I..S

g dalall &lis: m

g/mol éulgall alisil : M,

Cidgall aac: M

8)3 3.01 X 10%° @lc sgini @ill 9gysil Cidga sae cuwal :250a Jlia (@
6.022 X 1023 gjalagél aac jSATig @lgdl ddilell aaatfmiu n wglhallg N Cilihoall
N  3.01x10%

=N, Gozzx 1oz 0->mol

n

Olitall JL& (1a Jga 3 @i B3gagall Ciligpall sac cuunl 260a Jlia 8

_N
"N,
N=NAXTZ

N = 6.022 x 1023 x 3

N = 18066 x 10* = 1807 x 10" +—u___

Jgo 3 0 glitall Gligja
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0=16, ) :ails (e JS! anall Jisl of lale Ho0 Ciliija (o Jgo &L cuual :226a Jlio @

(H=1
M, = Ay X Ny + Ao X N
M,=(1x2)+ (16 x1) =18 g/mol

alye 18 = aalgll Jgall &lis

yaiell 0a Jga 1 X 10° @é 83gagall aguuligrl yaic cils sac cunal 260a Gaai @
Jac JSATIg (5\Jgil ddMell @aAatw’ JhAll aae N aglhall (GXgall aac n diliheall
6.022 x 1023 :gjalagal

N = NA Xn
N = 6.022x 1023 x1x 103 =6.022 x 102¢

sac Laé 40g/mol = uSpall dlgall alisllg 4g :lmilis Lo (iSpa (o dite 260 Goni @

SC¥gall
anlill d8ell arAtui (Cidgall aae n ciglaall didgall &lisll M, g alisll m Cilgacall
m 4
= — = =01mol
"M T 40 me

C,HsOH Jgilisdl ssja a Cidga 3 alis aagl :oala capyai: o
alisll cuwnig aplill asilell earim m salell 4liS wiglhallg n Ci¥gall sac Cildhoall
Ells Jus dylgall
(0=16, C=12, H=1) ciljall apywill agall Jisil

ariijall alisli a_é___!)bdu_é_i_ja_j-_]g.,aﬂ&U:SJ|L.ULLAJ‘O1I,;1LLST1‘OJ_,_39)A+DJ6‘C)94}55J§2
M,=(12%x2)+ (1x6)+ (16 x1) =46 g/mol
m
n= E—> m=n X M,
m=3 X46 =138g

CH, aiagamlljle e alie 18 @6 83gagall ciligjall Cidgall sac Lo xgajla cayaid®
gyl jlal dilgall alisll (H=1) ayall Jisl
M,=(1x%x2)=2g/mol

_ m_18_9 l
n—Mr— > = mo
HCl clyglSqagmll jhan G Jga 3 @ Bagagall cilijiall aac oS o)l ciyaidl
N
n—m
N=NAXTZ

N = 6.022 x 10?3 X 3 =1.81 x 10%*
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Zlsall ALISHg Joall 10] Joc g

GV EN u_lp_lx
CilA aac cunal (JSLE (e alglaal aaall @gle da61n (ugSil Zn CuajlAll d.AQ_LUJ_Ie
ais 2.5 mol Gé gua)lall

GJA i :X
H,0 elall a 11.5 mol @ cilfgjall sac cuunl @

GJA i :X
aiab)h 4.5 X 10 @lc gini @ill Cu gulaill Cidgs sac cuunl @

[dagla 8)S6 aid Ani] GJA A’ 2N
0, (4 0.5 mol é (_).LA.LIJ.S2| dilja aac L_Lu.mle
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Gl guyall doalys Ja

(06 JS1 3gndall zagl :auiyll 5)5all 0

Lo paic yillail ayall Jisll bauwgia :anall alisi

ail)y lariyi @All ssjall @6 83gagall cilall apmill anall Jislh ggana sdrijall alisi

amu daag) duiéa dramb’ hilgp

g/mol s duida salall Giles (e Anlgll Jgall ELLS :dulgall &Lisli

amu 8:3g1 @uigi LiSpall dernll 53ng @6 palioll dpall Jisll ggana :dopall &lis

dxfliarsll cnlelaill @ slgall ciliaS gulis @6 eaAiwi @ill dgall sangll :Jgall
CH, , C,HsOH :00 JSI M, édigall alisil a~1@

(0=16, C=12, H=1) &auyall Jisll

araws 1 gragiam 6 (Jgns 8)3 2: C,HsOH

M, =(12x2)+ (1x6)+ (16 x1) =46 g/mol

Gtagjaum 4 (9S85 1: CH,
M,=(12x1)+ (1x4)=16 g/mol

Ca(OH), , Mg(NOs), :0a JsI Ey dopnll alis s~ @
(Ca = 40, Mg= 24, 0=16, N=14, H=1) ciljall &will &yall Jisl

(Lagjaim 2 ‘U_IAJJJST 2 oquullS 331 : Ca(OH),
E,=40x1)+ (16 x2)+ (1 x2)=74amu

Ouaws] 6 (guagyiti 2 agrutics 1: Mg(NO3),
E,=24x1+ (14x2)+ (16 x 6) = 148 amu

aguutioall paic o 728 @6 83gagall n Cidgall sac cunni @
paic dddgall ATl a7 18] dgilill d8Mell oriiu n wiglihallg m &lisll Cildaeall
24g/mol = dggall ailis gjgall Jgaall (s pguuiicall
m 72

n M- 24 mo

,494__LAJS§I dilja (w 0.1 mol alis (_LLIJATQ
alisll A~ 1Al anilill aéMell gariwi m alisll aglihallg n Ci¥gall saac dildneall
27g/mol = dgall alisll 27=a)All ailiS s)gall Jgaall (a aguialdl paic dgall
m

n=—- m=n XM
M, T

m=0.1 X27=27g
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Imia Jgo 2 @6 3gagall NHs cilfyjia sac cunnifO
Jdac JSATIg @Jgil asdell @araiw’ N Gliyjall aac agllhallg n GXgall aac dildnoall

g)alagal
_ N
n= N
N= NAXTL

N = 6.022x 1023 X2 =12 x 10%*

gpla_gﬂ Jael agndall 3_@979
:gm gjalagsdl jayg dernll Cilang gl Ciliijall gf ciliga3l gl cihall e 6.022 X 1023 gm

Ny
i3 Jgaall JasTD
HZ(g) + ClZ(g) - ZHCl(g)
1 :0agyaumll dyall alisll . 35.5 :jglsll ayall alisl
H> Clz HCI
1 1 2 n Ci¥gall aac
23
6.022 x 1023 6.022 x 10?3 022 X 10 4 N iligjall aac
=(1x%x2) = (35.5%x2) M, =(Ax1)+ (355X1) M ailaall alisll
=2 g/mol =71 g/mol = 36.5 g/mol r dlgel

A JIgwll @8 Jganll gagniy dhnile

il @le duiliarsll dlaleall @6 8ake JS el Cialaleall g Joleiiu Gl guall @é -
UL guyall imatd JI§wdl 13m s 13 dalall Ci¥ga

Claloall @aAi 3g drilaisl Imiepng bhéd aimi salall dlgall alisll cbwa yic -

[dlaleall @6 Claloall] Cidgallg gjalagal arey aimi Ciligjall aac clwa vic -
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THITRITEY = Ted = o
WWW .awWwaAsS 1l . I1ET

Afilea Sl Sl SO (guayall

UL Guyall Cileyyeti €
caSpall &gl &lish @l caSpall @ paiell &L dyu :alislly aygiall duuill -
Al 8ala Ci¥ga dac @] B3ka Ci¥ga dac Oy dpwill :dlgall dnwill -
1Spall digSall palioll Ciljd gy dagan dpnac dnw laugl dgdl depall -
CiSpall @ Lmclgilg cilyall dgleall slacl guri depn atijall downll -
@aill agajall @l @ledll agajall dyglall duwill :sgiall agapall -
@ilearsl lmaany @ill Jeloill (o Lled dailill salall &gaS (@busall) @loall agapall -
as8all cylaill ga
Jeloill ga duguinall dxilill alall dias (gpaill) dgiall agajall -
[Cileasil Lo Gicall cilibwall] dig)gall GufiloarSil Glalall dean

dlaloall @le dvicall dilarsl Aililwall jS3l gl duilarsll E¥aleall Ojg dani yuwe @
;3310 [mia Cun drilarsit Gllwall doulw3l 3§15yl [miX
dailillg dlcloiall algall (i3ga dac -1
a8 algall Jis -2
C1Spo G0 paic alisl dyglall drwill -3

Lo Jelo'i #ilil ggiall agayall -4
* I 0000 L“wl 00’ 0I

SaLisll dugiall duwill aqnsall LD
ASpall dylsll alisil @] ciSpall @8 paiell GlES dwi G
Calislly cug_LAJI drwill cunad s
% 100 o1a Ligpan caSyall dliS @lc pnieoll &liS dawsd
ALislly dyglall apwill ogils
[Qljﬂlgn]x[}n_i_oﬂa__ugul alisli _ 100 x yaiell alis

Syall dylgall alisil Syall &lis

o m.element
Precent Composition = X 100%
m.compound

c1Spall Jals] ddlgall alisllg «caSyall JAlS pniell dilgall alisll doyeay lmia’ gT

yaic g 6.4g Jelai oo CligSi FeS ayanll syiips (iSya (o dudi dise 2290 Jlio @
S g Fe gupaiell 0o JSI alisily dyglall dumill cuual Ccupsil paic (a 3.2g ga apaall
dlyoll @
(6.4 4+ 3.2 = 9.6 g) :dlalS LiS)all alis
Fe% = oz X 100% = 67 % :auaall dugiall dpwil

% 100 X

- (paill) &LSl dygloll il
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D Salbpullpigo .p uJLL” Lg'l.l.llJJJl J.la.nJI —J.u.ch = {J.n.l.uﬁgl duwga
S/o— X100%—33%wpi|.|cug.m]la.w.uJ|

@6 Guawslg guagiamllg ggnsll spaic ga JS diglall duuill (sl 29a Jlie @
0=16, ) :anll Jisll of Lale 180 g/mol éulgall ailis @all CeH1206 joSglall csjn
(C=12,H=1
(12x6)
C % = g5~ X 100% = 40 % :0g)Sll dugiall drwill

H% =202 %100% = 6.67 = 7% :cuagyrumll diglall dywill

6aing 4.4g ailiS 1Sy @6 H paiol alisily dgiall dmill cuuaf 290 Gant @

aias 0.8g

H%= 22 X 100% = 18.18% = 18 % :(1agyaumll alislly digiall dvwill
aiopn @ill jgSqlall cgjn @b uawsdl yniol digall duill cuuai 294 GaiT
CeH12056

(0=16, C=12, H=1) :ayall Jisli

M,=(12%x6)+ (1x12)+ (16 x 6) = 180 g/mol :dtlgall cuSpall alis

16g/mol = (yraw Sl dilgall &lisil

0% = 2222 % 100% = 53.33 % = 53% :0rawSil digiall il

NaHCOs3 agiagall diligySiy c1Sp 618 Qe S digiall dumill Cuual :GJA Gy PN
(Na=23,0=16,C=12, H=1) :anall Jisll
:datlgall caSyall alis

M,=23x1)+ (1x1)+ (12 x1)+ (16 x 3) = 84 g/mol
(16x3)

0% = 57—~ X100% = 57.14 % :(rawSW digiall drwill

(1Spa (Sl s3I (a 5.4g ga Lali Ll agruiioall (o 8.28 Ay wgajla cuyyi:
SaSpall Iam CiligSal dygiall cuuill g La Lo
13.6g = 8.2 + 5.4 = alalS wiSyall alis
;O SAU dugiall il

4
X 100% = 39.7 %

0fy — —
0% =135

giuiall dglall duuil

8.2

%100 = (iSpall @6 dérall palic J< diglall cumill ggana Of X
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ALiSIy dagioll Gl :[11] Joc ddyg

GV EN u_lp_lx

@m Lo Lo iSya ggSisl (uagyirill (1 3.48g  Lali Blail pgyuiicall o 9.03g Anis@
SeSpall lam CiligSal dygiall il

[ZAJ] GJA i . R
13.2g iy ouawilly aydgdl Impaliel 14.2g Inyas (11) @il apust go dige JIati Lavic @
SSpall lam CiligSal duglall cunill g Lo (GLipll (1

[aa] GJA (LA .oX
iSpall 3o 16.8g 916 Cup Sl ALiS aagl.NaHSOs ciSyall ALES o 26.7% Cuypsil Jiay @

G A A :X
(C=12, H= 1) of cuale 13] CsHs Oligll ciligSal diglall drwill cuuni@
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emp - formula dded sl

Sarilassll dépnlly rgndall LoD
lmcgig ciSpall digSall yaliell Ailhd sac Oc jueill 46 ph om
Saulgll dornlly agnsall LoD
1Syall digSall poliell Cihd gy datan daac duwi lauyl g
:1Spa 63X dglgdl depall LIS Cilglhad €
8)9gia aLlisll Cuils ol &lislly Jgall d8)e @ladimly paic JS Ci¥ga aac alayl -1
alislly dyglall dnwill pladiuly paic JS Ci¥ga aac alay] g -2
poliell gu daian dnac du bl @l C¥gall aac (e zilill i -3
Liiagyaam 20g g LigyyS 60g @ging @ignSgiam ciSpl gl depall Lo :30 ya Jiio @
(C=12, H=1) ayall Jisll of Lale

:adMell alartwl n ggusll Ci¥ga Aac (Ogusl m Cilihoall
m 60
n = E = 17" 5 mol
:adell pladtwl n gragjamll dXga aac ((uagjamll m dltheall
n = Mﬁr = ? = 20 mol
aw’ gl zunis 5 gmg Cidga aac Jil @le qwsi (5:20) lmaey @l Gl &
(1:4) &atanm daac
CHa <= wuiSyall dulgXl dormll
48% Ogusll 4 12% aguullSil o 40% (e 0gSiy ciSpal ddlgl devall L :30n JLicfD
(Ca=40, 0=16, C=12) ayall Jisl ol Lale (grawS3 ¢1a

:adMell alaAtwl n aguullSll Ci¥ga aac (aguullSl m% Cilunoall
m 40
"M T g™
:dddell alaAtwl n gguSll Ci¥ga aac (Sl m% Cilunoall
m 12
n M- 12 mo
:asMell alaAtwl n guaw Sl Ci¥ga aac (awSU m% cildnoall
m 48

n= E: 1—6=3m0l

(1:1:3) lmaey @l AhAll s
CaC0s <= iSyall dulgdl depnll
Sonawst 74.1% guagyisi 25.9% o 09Siy ciSpal dygdl depall @m L igagla cuyai: o8
(0=16, N=14) :m ayall Jisll of Lale
:asilell alaAtwl n guagyivill Ci¥ge aac (ragyitill m% Ciliheall

92 clioydll dwpao 45 [ ol alaio gaysl i
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_m_25.9_185 l
n—Mr— 2 - L mo

:adMell alaatwl n graw S Ci¥ga are (Graw S m% cilihoall
m 741
n= E= ?=463m0l
(1: 2.5) <= 1.85 jendl @lc dawslly hul @l lnlgad lmaes @] Gljall dyw
13 darnin dunac dund jenl Jiad X 0dmgN10zs :JSuilll [3m) dépn dalil @le Jinal
zian sac @l Inligail 2 @6 duwill capal
N20s <= 1Syall dulgXl donll

Sautijall dounlly rgnsall Lo
iSpall @6 Lmclgilg cilall dgleall slacdl o depn Gm

SLSpa @3 arball dopall 3ani s @
drlgdl dopall alisy Ininloa af wal drlgall LISl 3janT aiy dlaell (ylaill JuA (a
.adMell alaaiml ciljall @leoll arell Aaad

1S pall dlgall LISl

- X dgdl dernll @6 paiell Cilja aac = ciljall glosll aaell
dulgdl denll alis h N
M,

N = N.emp X
m.emp

cihall glesll axell :N

dgdl depall @6 paiell Cilha sac :N.emp
Syl drlgall alisil :M,

ddg3l aeymll 4lis m. emp

0945 85.7% (4 09Siy rignSqprim ciSpal drbijallg dulgdl douall Lo :310a Jlio B
$56g/mol wiSpall dulgall alisllg (C=12, H=1) ayall Jisll of Lale «ragyaim 14.3%

:addell alaAtwl n gguSll Ci¥ga Aac (OguySl m Cilihoall
_om 85.7 _ 71 l
n= Mr = 12 = /.1 mo
:ddMell aladtwli n (uagjamll GXga aac ((ragjamll m dldheall
_m_43_ .
n= Mr = 1 = O Mo
dgnac bl zuaia 7.1 axe Jbl @le qwsi (7.1: 14.3) lmdey @] Ghall dyw

.

(1:2) datanm

14g = (12 + 1 x2) =dugdl devall &liS  CHz <= wiSpall dulgll dovnll

cilwal déiell aaiiumi 56g/mol = c1Spall dylgall &Sl 14g = dylgdl aepnll alis
cihall glesll saell
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N = N.emp X e :0g8dl Ahal @leoll aaell
Ne =1X 6 _ =4
¢ 77 14
:agiamll Ahil gleoll saell
56
Ny =2X —=38
14

C4Hs <= athjall ol

ale CoHs dylgSl aiepng 58g/mol dulgall ailiS ciSpal dyigall depall lo 310 Ganil O
(C=12, H=1) ayall Jisll off
29g = (12 X2 + 1 X5) =ddgdl depnll alis  CoHs <= wiSpall dilgdl depnll
:0gusll Ciljal @leall aaell

M,
N = N.emp X
m.emp
Ne =2 58—4
c T4X 597
:gagiamll Ahal gleoll saell
58
Ny =5X ===10
" 29

CsH1o <= a&rujall donll

@ dulgl aiéing 60g/mol digall ailis (1Sl diiijpall derall cuual wgala cuyai 18
(N=14, C=12, H=1) :ayall Jishl o/f Crale 13] CHaN
CHaN <= wiSpall dlgdl dornll
30g = (12 X1 4+ 1 x4 + 14 x1) =dulgXl deunll alis

.09l Ciljal @leall axell
M,

m.emp

Ne =1 60—2
X'30

N = N.emp X

Ny =4 35 =8 :aiagiamll bl @leall saell
Ny =1X 505 = 2 :0agyisill ahal @leall saell

C2HgN2 <= drijjall dopnll
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;LIS ailigSal diglall dnuillg Zloill dadly al Juiall dilgiligrs ciSpa :@ajlA iy Py
0:31.4% / C:58.8% / H:9.8%
Cariyjall aicpn @ Lad 102g/mol @ wiSpall drlgall &Lisll of Cuale 13]

:dadMeoll plaaiwli n Oguysll Gi¥ga dac (Ogsll m% dilihoall
m 58.8

_m_9.8_98 l
n—Mr— =9 mo

:adMell plaATwl n guawS3l CXga dac (uaw Sl m% Cildacall
_m_ 314
n= Mr = 16 = 1. mo
drwill zuais 1.97 impenl @le qwsi (4.9:9.8:1.97) lmaey @l Ciljall duw’
(5:10: 2) <= )gusll g0 yalAlil 2 6 capal (2.5:5:1)
CsH1002 <= (iSyall dulg3l dopnll

102g = (12 X5 + 1 X10 + 16 X2) =dug3l deunll 4lis

CsH1002 <= dglgdl lmwa’ dykyjall douall 3] ..caSpall dlgall &LiSl = dépnll &LiS

:814lag jujei

0 Jil @l lmhhpi oSy X ai¥ al ddgdl dopall lnwat @m Ha0 slall dgbyjall depall -
aill aglgdl dopall guat cuuyl Ho0z uagyamil st Ggal ariijall dopall laiy «ll
2 @lc dawslly HO @l lmbayuyi oSay

Cunyl C3He dxlyjall dopall Laiys églgdl lmwos @ CHa olizall driijall dornll aliag -
3 @lc dawslly CHz @] lmbapnyi 0Say ai¥ dglgdl guet

;i lmion Ciolial glg &yl ALSpll lmwos gm ddgdl downll o aai -
clwoiy lmuunal cypa C2Hs / C3Hs / C4Hs
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** * * & *e ; * ¢ .0 %
Aol G cally Adedl decall :[12] Joc d8)g

G A A :X

Gassly 6.67% oaagiamg 40% 0guyS Ga 0eSiy clipudl paan of Julal cui i@
of lale autjall dsunll aiitul .60g/mol LiSpall dylgall ALESH Culs 1316 53.33%
(0=16,C=12, H=1)

G A LA :X

dlgall ImliSg gl e dragleas allill ciliSyall o JS! arbjall dopall sag @
62g/mol = ciSyall dulgall alisll .CH30 (1
147g/mol = c1Spall daulgall alisll (C3H2Cl (2
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alisily Joodl e dcall Slalwall
Saulgall drwilly xgnéall LD
6pal 8ala Cidga aac @] 83k Ci¥ga dac Gy duwill @
3200 JLin D
Nzeyy +3Hzy = 2NHs(g)
(2:1:3) @a (NH3: N2: Hz) g cudiyill @le dilgall dwill
= Otagiitill @l gragyamll Gidga dw

nH, 3
n N, - 1
= Ligadl @l gpagyapmll Cidga dpws
n H, 3
nNH; 2

Giblwall gélg ddgall drwill bl aciliasSll dlaleall dljlga cing :artit
Joodl = Joodl Cilibiun

Soragam 0.1mol Jelot sie dlclotall guagyivill ¢idga sac oS :33a JLiaD

OLagyitill gmg diglinall salall dylgall drwill @] pait dlaleall dijlgs 2oy

= uagjamll @l gragyitill Gidga drw
nN, 1
nH, 3
:gtagjaumll Alga yaugeis gragyitill didge crwnd
1 1
3 X nH, = 3 %X 0.1 = 0.03 mol
Jelai e @ilill clall Cidga sac cuwal digigall dgilashl dlsloall @a 330 Jlis @
Gtagjamll e dpels dias ga 02 0o 4mol

TlN2=

OtawS3 @l slall dlgall @il anis (GuawSdl dhoallg slall diglihall 3alall
= UJA_LUSS{I @Ml slall GAga drwd

nH,0 2
no, 1
:Q._l,;J.LLSiI didga (Algell clall didga crna’
2
nH,0 = 1 X no, = 1 X 4 = 8 mol
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aragyirill c¥ga sac cunal ayisl digigall dyiliarsl dlsleall @6 :@ajla cuyai: &
NO (4 15mol zLii¥ guawS3l ga &1dlS dras ga Jeloill dojul
Naeyy +02¢5 = 2NO(g)
NO @l N, | dglgall &pwill ania  NO ilill dyheallg N, diglhall 8alall

=NO @l N; (idge dpwd
n N,

" nN0=1
nN, ==X n NO= = X15=7.5mol

0000_ dgA ‘:‘L"

SJclaill @ drlosll slgall c¥ga sac dajon drani LD
¢llag aic anilill gl Jeloill dajall slgall Jis céyei diledll slgall Ci¥ge aac déjoal
alisllg cidgall gur adMell alaaiwly
m
n= A => m=n X M,

val

1
2

34 dLmQ
2Mg(s) +02(g) —  2MgOy

gulhin «iSye gl paic JSI dglgall &lisll copeig dlaleall @6 Cidgall aac ool Lidl Lag
8ala S alis ciluwn

ZMg(s) 02 9) ZMQO(S)
n 2 1 2
M, 24 32 24+32=40
m 48 32 80

axilill algall &lis = dleloiall slgall &LiS :alisll Lo (gils Lhail
o 7mol ga Jclaill dajlll Hy alis cuual digjgall drilarshl dlsleall g :340a Jlia @

2g/mol gluri Hya 1 mol &alis ol Lale .0,

lam! drlgall duwill ania 0, dunoallg H,y diglihall salall

nH, 2
no, 1
:tag)amll Glge cuua
nH, = IX no, = IX7=14mol
:(agjamll alis cuuad
m
= — => =14 X 2=28
n M m g
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dlaleall (goq C Ogusll (e 9mol Jeloti (e daqilill Fe agaall alis (.IIII’\T :35 p dLLAg
56g/mol auaall dulgall alisll of Lale il digjgall
F8203(s) + 3C(s) - ZFG(S) + 3C0(g)

lam] dlgall dpwill Aanis A cloiall g6 C dineallg Zilill g6 Fe diglinall 8alall
n Fe 2

nC 3

nFe = % XnC = % X 9 =6mol :aaall Gidga crua’
m

n=_- => m=6 X 56 =336g :ajaall aliS cuuai

L33 Guagiaumll (e dls dias ga Jeloill dojalll Bre alis cuual waajla cuyyai ok
80 = Br I ayall alisil of Lale auill digjgall dlaleall Gog HBr (s 10mol
160 = csjall ddlgall alisll
Hz(g) + Brz(g) — 2HBry)

Laml dlgall dwill xaia HBr ddneallg Br, digliaall salall

nBr, 1
nHBr ~ 2

nBry= - x 10 = 5mol :agqul Cidga cuuni
n=-- => m=5x 160 = 800g :0gpl &liS cuun’

56g Jeloi (e dnilill Luigadl alis cuunf digigall Jeloill dlslos @ :35.a JLio O
(N=14, H=1) ayAll JJ"SJlg Giag)iL
Npoyy +3Hzy =  2NHs(g)
lamiyy drlgall dpuill Gl Liejly (uagyitill dphoallg Liigadl diglinall 33lall
= Oragpirill LigaS| ci¥ga duws

nNH; 2
n N, - 1
:dlisllg Jgall g dadilells gragyitill didga cuuad
m 56
n= E= —(14X2)=2mol

= Lyigadl cidga zpAtmil dglgall dnuill @6 Guagyitill Cidga O3 gagel
2 2
n NH; = 1 X nN, = 1 X 2 =4 mol
17g/mol =(14 + (1x 3)) = dulgall ImiliS Cuna diigedl dlis O3l cuun
m

= — => =4 X 17 =68
n M, m g
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il digjgall dlaleall @le laicl :35n Gaail @
2Mgs) + 0z, = 2MgOgs)

Mg pnic (s Smol ga Jcloill dajAll 02 (idge dac cunal (1)
didls d1aS agagy Lol [Blinl Mg paic (e 68 @Glpinl o dailill MgO alis cuual — (2)

Laml dulgall drwill anid Mgaineallg (0, digllnall 3alall (1)
no, 1
nMg 2

n0o, = % X nMg = % X 5 = 2.5mol :Q4_A.JJJ5§|CI29.A(TLLLIA_'I
lam] dulgall drwill Aaio Mg dihheallg MgO duglihall 8alall  (2)

nMg0 2
nMg 2
((24) dyall ailiS of Lele qagruiioall Ci¥ge aac
m 6
= — = — = 0.25mol
"T M T 24 mo

:,Qg__l._IJJ_.I._iﬁA”A_.I._IJ.ISTCIng(TLLLIA_'I
nMg0O=1XxnMg=1 x0.25=0.25mol

40g/mol=24+16 = dulgall ailis cun aguurieall ayw st alis O3 cuwa
m

= — = =0.25 X 40 =10
n M. > m g

digjgall dlaloall Gag Clz ga 7.1g Jelai e axilill NOCI alis cuual qayla (a8

65.5 =NOCI c1Spallg . 71 = Clz sg)al dilgall alisli
2NO +Cl, — 2NOCI

laml dlgall dwill Ania Cl, duneally NOCI diglinall 8alall

nNOCl 2
nCl, ~— 1
JglSll Aidga A’
_m 7.1_01 l
n= Mr— 71 = uv.1mo
:NOCI iXga i’
nNOCl—Z—Z 0.1 = 0.2 mol
Tl—ClZ_I_ X U0.1=0.2mo
:NOCI aLisS O3l A’
m
n=— => m=0.2 X 655=13.1g
M,
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Alisily Jogall ole diicall Ciluwall :[13] Joc d3)q

G A LA :X
ol Lo cuwal qagaial X apwsT ougSil guaws3l ga agrialdl Jelot aulill dlaleall 3@93-0
4‘Al(s) + 302(g) - 2Al203(s)
aguiald apwsT (e 3.7mol ¢ugSil dajall pgrialdl Ci¥ga sac (1)
agtialdl ga 14.8 mol ga Jalslly Jeloiil dajalll cuaws3l Ci¥ga sac (2)

A :X
allill dlsloall léida CaCs aguulSll AyS @l slall dslaly CoHo (ulyiywdl jle xiiy @
CaCZ(S) + 2H,0qy - Csz(g) + Ca(OH)z(aq)
gl ALyS o 5g @l slall &8la] (o @it @uill uliiywdl &lis conal (1)
slall g0 4.9g 24 Jclodll plaid wjli @il gl aS Gdga 3ac cuual (2)
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ZYield ggidl 393yl

S(wyaill) @dgiall 3gajalls 3gnaall LoD

Py Jeloill (3o duguinall dxilill alall dLas
S(@d18all) @losll 3gajally 3gnsall LD

Ay ad1sall cylaill e @iliarsll maany @ill Jeloill o liles dailill salall dras
Ssaiall 3gajally 3gnsall LD

Y spaill agagall @ll @loall agapall dygiall dwill @

%100 x L2229 _ )6 ggfall agagall
giigiall 3g3yall

Ay
Y = = x100%
Py

6gLall agajall Y
(Actual Yield) @leall rgajall Ay,
(Predict Yield) gdgiall 3g>yall :P),

sgagall Of Crale 136 qagrigadl CIlinS (4 2.64g @le lilan Lo Jelati @ 36 Jlia ©
Jeloill sgiall agajall cuuals 3.3g gégiall

y = D 100%
= — X
Py 0

2.64
Y = ﬁXlOO%— 80%

Sgdgiall agapall &y’ (o ele JSuits Jl @lesll agajall &t ogsi ikl :36(a Rl 2]
lmiq 8)u1S (_lLLLui
[ilgiit mye] d161 j1é dlcloio slga @lariul -1
ali e Jeloill -2
&l AT @\l £leg (o aléd ey gl Jlell s ilill daS (a sjal glads digan -3
2dgiall agagall OIS 1306 Bale (1 bads 15g @le Jgnall wila Jelai @6 1gajla cuyai: o8
Cdcloill ¢qiall agajall gm Lad 25g

A
Y = — x100%
Py

Y = 15 1009 0
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@llill Jelaill JAA (o @lle héa cind @liitall Jgasll ziis igagla cuyai: o8
A
€Oy +2Hy, —> CH3OH,

spwsT Jof (4 8369 ga Guag)amll ga 1.2g Jelai (a @liirall Jgasll ga 6.1g zi1 1316
Zilill sgiall agajall cuual (ggusll

32g/mol = @liitall Jgasll ddlgall alisi

Lam! dylgall duwill Anié H, duneally CH;OH éduglinall 3alall

nCH;0H 1
nH, 2
:(uag)amll AiXga crura’
m :
= — = — = 0.6mol
n Mr 5 mo

:CH30H Cidga i
nCH;OH 1 1

TlHZ =§—)EXO6=O3mOZ

:CH3;0H alis cuunj
m
— => =03 X 32=9.6
M, Q ¥

:6gLall agajall

Y = A—y><100%_ E><1000/o—6350/o
Py 9.6
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ggiAJI agayall :[14] Jac dB)g

G A LA :X
ylailly @loall Zilill Ll 130.5g c1ilSq Lykat Cuw’s La Jelai (o dailill gyl aas @
Sdcloill ggiall agajall gm Las 121.2g @IS A6a

G A A :X
@llill Jelaill JAA (1 pgrudlShl ciligys elSaty Jle guraw Jula 0@
CaC03(S) - CaO) + COyy
sgajall O Jlicl o qagrullSil CiligyyS ¢ 50g ElSai ¢ drleall pgrullSi AT d1as La
40% = sgiall
(Ca=40, 0=16, C=12) ayyall Jisll ¢l Lalc
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SN yuyall dealys Ja

Sauilarsll Ailblwall dramf Lo :auiyll ;501 @
;3310 Imia Cun drilarslh Allwall dunlw3l 3§15yl miX
dailillg dlcloiall algall Ci¥ga aac -1
ddag algall Jis -2
C1Spa @9 paic liS) dyglall dpuill -3
Lo Jeloi zilil sglall 3gazall -4
04 S dgasall xag @
CiSpall @Sl alisll @] ciSpall @ paieoll &LES dyw priel &SIl dygiall dpwill O
1Spall &igSall palioll Ciljd Gy dapam dyaac duu lauyl gl depall O
CiSpall @6 Lmclgilg cilyall dgleall slacl uyi depa drijall depall O
spaill agagall @l @leall agajall dygiall dpuill :Jelaill sgiall agajall O
SBr agpll (a 88 24 Na agsagall (1a 2.3g Jela’i ga 0gSiy wiSyal dlgdl aopnll L0
(Na=23, Br=80) ayAll Jisll
ml alis
— 0.1 miell dlga aac

23 _ 4 8
23 80
datam diaac dun
NaBr :dg3l dernll O
34 7.7% g 0guSll 0s 92.3% G 09Sit @igySepam ciSpal driijall depall Lo @
26g/mol wiSyall dulgall alisll ol Lale gragyaimll
cunill @AATULG (1agiatmg Og4S (4 @igySgpamll ciSyall gl depall cuwni O
(C=12, H=1) ayall Jisll o Lale gunliell digiall

C ggusll H ging)amll

92.3 7.7 ol ALLS
)23 W 7T g yaiell Ci¥ga 3ac
12 1
1 1

datan daac aun’
13 = 1241 = deunll 4liS CH :dg3l dornll

:0gu Sl Ciljal @losll axell
M,

N = N.emp X
m.emp

G clyoatll duyao 8| I} wiulalaio i dnio
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N, =1X 2022
13
gyl iyl @lesll saell
Ny =1x % =2

C2Hz <= atijall ol
(I1) ayanll CIliiaS e 9.12g Jeloi ga dailill Fez03 () auaall xuwsi &lis cun~i@

;o &igigall Jeloill dlalea ol Lale FeSO4
2F6504(s) -  Fey03¢5) + SOy + SO3(y)

(Fe=56, S=32, 0=16) &yjall Jisll

dulgall anwill cunat oagaall s ST alis aglihallg agaadl Cilign S m dlisil Gilgdaoall
n Fe, 03 1

=3 :Lm'l-u. e

n FeSO 4 2

152g/mol =(56 + 32 + 16(4)) dugall ailiS agaall GldipS GXga dac

_m_9.12_006 l
n_Mr_152_ .06mo

n Fe,0; = % X nFeSO4 = 0.5 X 0.06 = 0.03mol :auaall aywsl ci¥ga aac

160g/mol =(56(2) + 16(3)) ddlgall ailiS agaall aywsi alis o3I cuwa
m

nzﬁ => m=0.03 X 160 =4.8g

C2He QLI jLe (e 6mol @Glyinl gc daqilill COz ggusll Ay uili jle Cidga aac L_MTQ

:aui% digjgall dlsleall ciun ellag (uawS3 jLe ¢a Bydlg d1aS @6 Lali LBlyial
ZCZH6(g) + 702(g) - 4602(9) + 6H20(g)

(0=16, C=12, H=1) &yl Jisl
cuin (gl apwst @il C¥gall sac cuglihallg glinl n Gdgall aac dldaoall
Lamiys dulgall duwill

TlCZHe, N

nCo, 4
2

:Ogasl A_I_LIJSTG\.JLI Cidga AacC
nCO, =2 XnCHe = 2 X6=12mol

5.6g dgiall agapall Ol lale oqrudlSil syt #1i3 Lo Jeloil ggiall sgapall cuunT@
2.8g @loall Agajallg

Yy = Ay X 100% = 28 X 100% = 50%
Py 5.6
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Aoyl 3aagll (Ja
:Jiad digiga duiliasS dlsloa ciisi @
calall (1) agandl ST ZL0% Gpaw S jle ga caball agaall paic Jeloi (1)
4Fe(s) + 302(g) - 2F8203(S)
A1glS ZUR ElyglSgiamil yhan Jelaa go dilnll pguullSll Aligys Jeloi (2)
Jilull elallg 9guysil apwst @il jleg calall agrullSl
CaC0s, + 2HClgqy = CaClyy + €Oy oy + Hy0

daall Mgy 04 cnl) 0ugST Magull Cligl ga dnsll Cligsl Jelai  (3)
Ag+(aq) + Br~(aq) — AgBrs
2.28 0951 0423 ga 091yl 0o 0.68 Jeldi 0o i iSyall élgdl depall iiiui
g8l A Sl ga
(0=16, C=12) ayAll Jisll

C ggusll 0 graws3l

0.6 2.3-0.6=1.6 ioll dlis
0.6 1.6 C -
— = - _ paiell (g aac
7 0.05 16 0.1
1 2

dagnn dpnac dn bl
CO2 :aulg3l dopnll
28g dylgall ailiSg CHz dylgdl aiopn (iSyal dyiijall depall iiiwl @
14 =1242 = am,ml alis .CHz :dug3l dépnll

N = N.emp X —Z— :0g3l Ciljal @loall ssel
N.o=1x 28
c =1X 1z~

Ny =2 X 12 =4 :giagaumll alal @leall saell
C2Ha <= athjall ol

4y dslaall Gag egpuriaall yaic @iy @
2Mg s + Oz(g) — 2MgO,

ogrutioall apnsl (o 8g ZLit¥ dajill aguruwticall &liS cuual (1)
(Mg=24, 0=16) :ayAll Jisll

nMg 2

nMgo 2
40g/mol =(24 + 16) dulgall ailis coguurieall xpuST CiMga Cuua’

o) cleossll duyao 60| Il oivialoio gl dnio
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= 02mol
n =g = g = 02mo

jegutioall didga crua’
nMg=1XxnMg0O =1 x0.2=0.2mol

24g/mol= daigall ailis (agrtioall aliS ciua’
m

= — => =02 X 24=438
n 78 m g

Qguutioall A_I_IJ.IST (e 20g ZLixX da)jAll u.lA.LUSiI alis u.u.nT (2)
(Mg=24, 0=16) :anall Jisll

n 0, 1
=_-=05
nMg0O 2
40g/mol =(24 + 16) dulgall ailiS (aguuridall xpuST Ci¥ga Cuwa’
m 20
= — = — =0.5mol
"T M. T a0 mo

UJA_LUSSH didga L’
n0, = 05 xnMg0O = 0.5 x0.5=0.25mol

32g/mol= dulgall ailiS (uaw Sl &lis (A’
=> m=0.25 X 23 =8g

H2S04 el Shl jaan (o 9.8 @b Ci¥gall sac i@

(§=32,0=16, H=1) ayall Jisll
M,=(1 x2+32 x1 +16 x4) =98g/mol

_ m_9.8_01 ]
n—MT— 98 1mo

aui¥l dlaleall Gog 8)lyall aguullsll Ciligys JLaii
€aC0s, = Calsy + COz,,

(Ca=40, 0=16, C=12) ayall Jisll ol Crale 138

@agullSll cilignS (o 50g uaw' (e aadilill agquulISl \.|_|||<T alis cuuals (1)
n€a0 1 "
nCaCOz 1

:100g/mol = dugall alisllg CaCO 3 pguullSll CilignS GiXga cuua’
m 50
n = E = W=05mol
:aguu Sl A ST Ci¥ga crway
nCa0 =1 XnCaC0O3 = 1 X 0.5 =0.5mol

56g/mol = (40 + 16) :drlgall ailisS aguullSll apwsT l5S Cuuag
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n= => m=0.5 X 56 =28¢g

m
M,
@grullsll ansi e héé 15g @lc lilna 13] Jeloill ggiall agajall clualg  (2)

Y = Ay X 100% = 1—5><100%=536%
Py 28 .

Janall aiyg &lall jang zlajll @)g dclin @é AL duls 83la SIC ggSiuull Ay 50

:dlaleall (G99 Ogupsdl o OgSlpwll A_I_IJJST LA’ (e atle
SI'OZ(S) + C(s) - SlC(S) + CO(g)

(Si=28, 0=16, C=12) :;paliell ayall Jisll ol Crale 1316

Jeloill dlalea gjlgl (1)

Si02 (10 0.5 mol Jeloi ¢pc danilill CO ¢idga aac cuuaf  (2)
nCOo 2

nSio, 1

:C0 Cidga cuad
nCO=1xnSi0, = 2 X0.5=1mol
A9l CilyA e 4mol Jeldt g dailill SiC alis cuual — (3)
nSiC 1

T = §=0.333

nSiC = 0333 xnC = 0.333 x 4 = 1.332 mol
40g/mol = (28+12) :arlgall ailiS . SiC &liS cuunj

m
n= o => m=1.332 X 40 =53.3g

r

SIiC ciSpall @6 9guysll paiel dglall dwill cuual — (4)

12
C%=m X 100% = 30%

eqill cunn &yi¥l Ci¥aloall cain @

Qrinill dlaleall
. A
@l Jad CdCO3 ., > CdOg + COy

@iy Laa JS @6 dagnnll ayladl jay il
SAgNO3 (0 1mol 6 83gagall GuawSH s Cidga aac ke (1)
1 -
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D solbpuliaye.e " Wil gwhall Jadll - pile " s gl dwga
3 -
4 —
Sg/mol 83191 NazS04 ciSpal dlgall alisll aey &yi¥l 0o gl (2)
71 -
119 -
142 -
183 -
:Jeloill ga daguinall dxilill 3alall daS Guawi — (3)
8giall agayall -
Gledll agajall -
dulgall alisil -
Jsall -
lmyuelg ariSl zalaill @ 83)lgll cnlelaill 1ol @
J lb J lb
o - b! O
b

@alal Jalal BIEN alail
(paic Jaas pic Jlatiwl)  (OLisle lmia @il 8aalg 8ala)  (Baalg 8ale ziiis (uisla)

1.6g dragiaimll dliSg @uagyrmllg gl gpaic o base (gSiy 8.8g ailis cisy D
1Spall @ gragiaimilg ogusll spaieol alisily digiall dnwill cuual (1)

C%= 5= x 100% = 81.8%  7.2g = 8.8 - 1.6 = OguSll alis

H%= 55 x 100% = 182%  1.6g = (uagyamll &lis

(C=12, H=1) ayall Jisll SCsHs ol C2Hg caSpall Jiad gricinll ¢l miiiul — (2)
30 = (12(2) + 1(6)) =dswnll 4lis . C2Hs :@lgdl dovnll -
C%h=2x 3 X 100=80% H%= 6x 55 x 100 =20%
44 = (12(3) + 1(8)) =dswnll alis . C3Hg :apilill dopnll -
C%h=3x7s X 100=818% H%=8x 37 X 100 = 18.2%

wiSpall Jiad @ill g CsHg depall O
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0 £ * pe
dileolSdl daliadl : duuolAdl 3aagdl

Gl oo Il COLELA b dBLall Cil ' :Jadl yuyall

:Jgdl gwall Cileyo’i K
salall (18 Jga @d digirall ddlall d1as :g)hall Gginall -
Jeloill JUA dferiall gl dniaall dslhall deas (Gulindl) @liall gginall @io peoill -
délally hinall lhangll aagji mié @iy Cleldi Bylpall 8ajlia cialeloti -
(e dsdliall (ra duwlia daSs lmaggyi lmigan cillaiy cialela’ )liall dnle cialeloti -
hiaall kgl
B)l)n daya aic dilmll dalall o Jga J1gail dajMl aSlnll dras :dugall jlmnidl aélin -
alilwll allall @) &l
da)a aic jle @l alilull salall o Jgo Jugail dajall asliall duas :dadgall yauill dslla -
ditea 8)l)a
daya aic alfludl salall (1a Jga e (e dailill dsliall dias :ddgall raaill délln -
ditoa g)la
ollell daya aic jlell (ra Jgo @ilSi vic dioriall d6lall d1as :drlgall ilSill délkn -
Al ¥ g3 Lo Jac jladl @l 3)asll g :dslall £
m (e Craain Xq @iai X dslall' :aslall hoa (qils 9
' e AT @l JSil G Joai lmis) eac

' @agll drigall dilymsil édrsyall :daslall JIsil o ¢
— &@ W \ dtiliaisll dvigall ayhall diggdll

L.aL.uS —p Ay AU e Ay

alelnll 8 dijirall dslall : Jia dyiliaysl dasliall €

g\ ™ ? ¢igan aic dslall oam jyaii dmyreg Cilyliadlg Agigllg
= e @ gl oloball @am Jla 8330 dyfliass Cnlelas

asliall JISiil ¢a JAT JSiitl Jgatig (agégll
100 dylliarsl aslall JA]
[CiligyisI¥ aslia] caljall -1

[axiliassll gyl ddlia] paliell Cil)a Gu bailgyll -
Balall digSall Ciliypall ¢ widlaill ¢gd -3
dialS ging déla digiaall aviliarSll asliall odm prios

:@apagi Jlis

dledill odm gl gulgila OlIA @ile wildd age ¢l81] @i gl CsHis [Cil)luwlly (alAll] (dgjlall agdg 516
Ou ATl g8 Jnoiig Al o bhilgyll jpuSiié gae lmaor AhAll palnl @le Jaoiw dyjlall
Gindl Jeloiay lmaic dsliall ga an @lel Jnil dadAlall duflarsl dsliall jpaiig waSpell Cilipa
3 aylle 8jlyag elall jlagg ogushl apusT @ili 0gSiLe «ogall slgmll gpawsly paliell Elli gy

asln Cileril Jeloill 1am (o jang «ailiass Jelod datii dylpa dbla @l duiliassil dslall Cugai 13
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Sarilarsll cnleloill dani LoD
ool zaw @le dslall JISis @ulwdl jynall dilars cnlelaill Ao

Enthalpy [t yestd] gylyall gainall oo yusill

Jelaill 45 0lyall daliallg

@ [@)lall sginall] dblall ggiaa @le pet dang dyflarsll Cnlelsill digan aic §F
Jeloill lly o dibla yaial gl Cretiis dailillg dlcloiall slgall
S[enthalpy] wjlyall sgirally agnéall Las @
Gulliil Gauig H 0ja)g Balell 04 Aalg Jga 616 digjaall déliall Gras gm
dialS giag délln o3l gms «dslhally g)lyall sginall draui glaimi :ayii
¢[change in enthalpy] ¢)ljall sginall @8 ji@illy yxgndall LAQ
L1 araw’s Ciliallg AH o}a)g o Jeloill JUA diotiall gl dniaall d8lall d1aS gm

drilarsll cnleloill d8alyall dslall glgil
[zilgill knilg) (ugSi slifl dslin 286)] [Cilcloiall knilgy ST elifl dsla cunsy]
déllo gilall jle 3gdg @yial :dgila Clsplai @dgall eligl lelall gal sayilys Claya
pgpurtien by @lyial dayliayl @ibymsil Jylail
afeiall dslial dniaall aslall
etiz) 3150 Dl 31 501

AH—

weU’

)l
Gl

ol 315a)

Bl ;
(o) BBl s O Bl 25

B)lyall ylall Jelotll juw d)lall alall Jelodll yrn

Yol 314

Blall 3l Jelil S Bl Ll Jolidl S ]
dlcloiall Algall dslia (1a d_oT aadilill algall adlkn  dlclotall algall déla (1o @J.::T aq’ilill algall aslia
Ml Jeloill ggig cullw @iyl i 9gSis wole Jeloill ggig ciaga @iyl e ggSis
d)lyall d)lyall
[uale/alb] Jeloill gg1 @lc aaiel diaaell datéll cuilay GuIlil 16 yroill 8)lil O

G clyoatll duyao 65| I} wiulalaio i dnio
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yglaall JSiitll Jali
@lel @l Juni of @l Hre 0 dlcloiall slgall dsla alaji
g JUA Al @i dagiiiill dsla Guuig lnl dats
Hpr @l aailill algall
Hre Cidleloiall déla cro J&1 Hpr zilgill d8la gSis

gl oinall o poill alwa d164S &
= [@JJLL@{I Heti] Jeloild Gl gginall Gié proill

dleloiall algall @)lyall gginall - &xilill slgall @)lyall ginall
AH = H,, — Hre

:ole aaiey Ju Jeloill lmy Ganyg @ill dsghall @le [AH] @ulliidl @6 ji2ill saioy X
Hre Cidleloiall ullisdl dlelaiall slgall d8lal duflaidl allall -1
Hpr zilgill @ulliidl anilill slgall d8lal dyfilmill allall -2

(kJ/mol) Jga/Jgaglis = [oullinél] )lall gginall yulis 8ang &
£g1 3229 AH cuwaf @llill dsliall ihaa ga wgagla cuyai: 8
Jelaill
OgilIL gl Biilia lnlaiall @l @il ga lnpwns
AH = H,, — Hre H,, = 20,H,, = 100
AH = 20 — 100 = —80K]
Cileloiall &6la ga J&l zilgill dla wdlwlly 3)LEXI O 8)lall ajlia Jeloill
@l sgiaall of Cuale 13] Jelaill gjlyall ginall @é poill cunaligajla cuyai:
Jeloill gt aan @« 50K] = Cileloiall g)lyall gginallg 175 kJ = &ilgill

dpalyyll a8l G lnpual
AH = Hp, — Hre Hpy = 175 ,Hye = 50

AH = 175 — 50 = +125K]
Cleloiall déln (o @ilel Zilgill déla «angalls sjLidl O3 8)lyall (ala Jeloill
dia Jgo /Jgagls Imil Liaria aleig (JgagliSily @ullidl @o yoillg @ullindl 32 8ale 1iSiama ayii
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Jlgall
aaall dldnos clall dilinoq
m = 64g m = 76g
s =7 s =418
t; =98 t; = 24.5
t, = 30.7 t, = 30.7
At = —67.3 At = 6.2
yewall a agaall dioriall dsliall = clall dnisall délall Cyag dédell @le cuunt O
~Adre = qH20

—Spe X Mpe X Atpe = Sppo X Mppg X Atyyo

gulaill degill Blyall zyAiwil lnyle lilna @ill Gluléllg Gliheall jagei O
—Spe X 64X —67.3 = 418 X 76 X 6.2

19696 _
Sre = g1 x 673 — 0-4°71/8.

0.45 J/g.°C= Jgaall 8 aiaall datd O

1gS G lmeng @i 97.4°C lmijlja dajag 19.8g O (plopl (e dehd (g )la LLI)A_IX
e ol ale’ CiisS O] slall dtilmill dajall Las 24°C daya aic clall )4 858 s9as Jgjes
€0.128]/g.°C o yoloyll drcgill

wlall dilhea slall dildnoa
m = 19.8g m = 85g
s =0.128 s =4.18
t; =974 t; = 24

- ,_Ul,v, tz =? tz =7
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jouall @6 galiayll dletiall &élall = slall &niaall &éliall O

“qLead = qH20
—SLead X Mpead X Dlieaq = SH20 X Muz0 X Atyzo

t2 ddilmill B)lall o)y Fpaiwil jageis O
—0.128 X 19.8 X (t, — 97.4) = 4.18 X 85 X (t, — 24)
—2.53t, + 246.85 = 355.3t, — 8527.2
8527.2 + 246.85 = 355.3t, + 2.53¢,
8774 = 357.8t,

tz => tz = 2450(:

8774
357.8
813] Lnjlade 82 Cifoyils mayt 1 23.5°C lya aag3 Aic 60g lnjlaca slall o dirc
4.18 = clall dycqill sl of juicl @l dipell llil aflmill 8lyall CLlS @S
pLi¥l q=—813  s=4.18 at=? =235 t=? m=60g :Glheall O
ALl ¢ro BJlya Criorile Ayl @ ai¥ )lyall dylluwll
q=sXmXAt

—813 = 4.18 X 60 X At => At = —3.24
At => —3.24=t,—235=> t, =20.3°C

[adilmill lmijlyn (a0 Aii] -q dietiall déliallg [aLilmill i)y~ o'yi] +q dniaall délall :ayyii

culi lhen aic khéd oSl yewall Guh gc dilceloill gaell @iliall gginall @16 preill alna graim 311l
g= AH :4448 |mi8g eunid
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ga lmijla dags gé) JUA 134] Imjlada sl Cunial 15g miliS aqraslSll (a dokné o8
gLaalsll drcqill 3)lyall cuual 62.7°C @l 24°C

Lad 8ylyall (14 6500 J lmmlaial Aic 50°C @] 20°C (1o clall (10 dite B)lja da)a o)l X
Caitell alis

10°C (o lmijlya Crod’iyl 13] 2000 LmiliS Cryilyall (o syam lnuisi @ill 8)lpall dpas Lol
$ 0.803]/g.°C @ Cupilyall drcgill jlpall of Crale 13] < 29°C @l

daya Las 9750] Lmjladia djlia duaS C1a6s 65.5°C 8)lpa daya aic slall (v 335g dirc o
Selall &rilmill 3ylyall




hl 1 » - - 3-_ 1 =

e L
WWNW . WS ST 4 « LIS L e B —

O solbpulipye.e " il swhall Jrall - pile " w4 gl drwga

daga @l slall Jing of @l slall @ Inigawi @i galayll S (e 150g sdtlac dnai @éos
@3 22°C aijlya daga CuilSg slall (a 508 @sla] @i yeuall sleg @é 100°C slall olile
s)liall cuwal . 28.8°C @l yiagaysill 8lys Ciitig geuall @l dialudl jalayll CilS Jas
4.18 = clall drcgill 3jlpall jS¥ig éupaill odm JMA (o galayll drcgill

(a) (b) (c)
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JSiiy Ly Cilaga gaiyi s)lall cawnll ol @o guadill deidi¥ ciljilall yajei sic ST1 7
Ho U5 dregill 3)jlyall QMIAl crwy Siglaia
40°C @l 85°C (0 sla 100g ag417 (o axilill 8)lyall dras cuual(1)

suz0=4.18]/g.°C At=40-85=-45°C t1=85 t:=40 m=100g :dllneall
q=sXmXAt
q =4.18 x 100 x —45 = —18810]

350°C @l 15°C (0 Jgiliyl 100g 8)lpa daya gayl dajalll 3jlyall deasS cuwal(2)
setHanoL= 2.44 At=350-15=335°C ;=15 ;=350 m=100g :cCilneall O
Byiile ddlell @le Jall O

q=sXmXAt
q =244 x100x 335 =81740]
8))all (o draS 200g miliS aia delnd Cuinial 1Al Cuilyall 8alal dicgill 8)lyall TN @
20°C jladay Imijhn daya g6y Aic 3212 ] lm)lada
q=3212 At=20°C m=200g :dlunoall

q=sXmXAt
3212 = s x 200 x 20

3212 _ .

S =

aoiil Cint ajaallg agrialdlg gulaill o dlisll @ dlilaie zilon Cli Cleng 5ol @

Inwo’ dyylyall d8lall d1aS lmeras cwisi duag S)lall cpall olyf Aal @6 guadll
3)lia daja aic elall ()a dlilaia d1aS ¢qint diljoua &l @] Zilonll odm Ciléig
Ciljprally @iila] weal SoSay Lo puST age clall jlia da)s zuati Clyewall oim ¢ls Eayel
oAmg «olel Bjljn ¢llayl alm§i drcgill afjin OgSiw Cljloll oim ¢ @l :JIgudll andy O
@l 0 slall (e 8)la @lel youwall s @6 slall zuays slall @] Jéiiiw s)lyall

@QLd AT ‘LJ_OT dicgl Byl éllay Al gm &)_IJJT dijjn 207w @Al jloll ol (57 {ilyenall
[aleall Jula cilga] gulaill gn wilgall 9gSiwg (Jgaall ga Ciljloll ellil dycgill 8)ljall

(J/g.°C)arcgill )iyl BaLall
0.89 e
0.45 sl
0.38 sulail

lmwo’ g Cljloll minial @ill dylyall dslall &S of ansy Jlgull OIS gl Laiy O
+q =-q 0% ELill Clyewall @6 lmwot OgSiw slall 8)lya of cilgalls
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sagaall lnjlgyll gugSi vic dio il
dlcloiall slgall depin @le saioy Jeloill g)hall sginall @ié peill :guwim (gils -
Jelotll digan jlus @le guilg dxilillg
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Jirall gua 3agti X Lagyh zling cleloill jaey -2

1)l Gginall o poill alwal apphi Gllia €
gyl &élia -1

i ggils -2
AbiSyell dwbisll gigSill 8yl -3

daglyll dla

Jdlaypa JSI ddalpall @slall glgil ga] Guilayar jag @iliarsll Jeloill
elli pus @iy dsla lmgluisl ga dlclaiall algall @ ciljall g baulgyll jnSi dlaga -1
ddliall dnls drlac gSis lnjlgyll
asliall 3yl dilac 0gSia dsla Ciledil méalyg dayaall kulgyll (ugSi dlayae -2
Ll slelys ga Guilajall ciléla gant [g)hall sginall G poill] lailgyl dbla dlnna
dslha ggano o 1Sl ladlgyll (ugSi g dailill aslall ggana OIS 1316 alhllg jalall
wola Jeloille gusell IS glg Wyl Jeloills 8juSiall knjlgyll
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1151 BEre punSill elifl algyll délia gqana gglaall JSiidll (a9
wolo ail ¢l BEpr (ugSill £Lifl llgyll déla ggann (a

Sciljall g lalgyll glgil Lag Sailiarsil dbaglyily sgnsall Lo

mclgil guliell il gy i @ill 8gsll gum dlaglyll

ayjle -3 dyigh -2 dramluri-1

Slmjajg lmirag Lag Sélalyl ddliag sqniall L D
aglell dllall @é oxisd o lalgyll 0x Jgo just dajalll ddliall des Gu

(Bond Energy) BE lmja)g « k] /mol Jga/ Jgaglis :dlailll dslla julis 6aag &

Seliall sginall @é yoill Glwal dlaglll dslla paaiu cays
dleloiall algall @6 ST aiy @ill blgyl &6la ggana olo ddlall Lioa ogils cuiuw
dyllu] &xlill slgall @6 IniygSi aly @ill bajlgyl lia ga [dslka galaial cuwy diga]
Jeloill gihall sginall @0 proill = [dsla dleyil ¢y

AH = Z BE., + (—Z BE,,)

dMclotall lnilg) dslia (1o g;ilg_iJl lhilg) dslia @Ja.] asMell cutiyi oty

AH = z BE,, — z BE,,

cleloiall @6 lmpnSi @iy @il klgyll dsla ggana ¥ BE,,
&ilgill @8 miygSi piy @il knjlgyl a8l ggana Y BE,
@16l elli ata Jgan (a lajlgyll il @le Jna

(kJ\mol) Jse/J s> sLSL dsia Jadl g 511 (o 20e @8l 28 1(3) O s2all

B H c N o} S F Cl Br [
BN 436

413 348

BT 301 393 163

| 0 KGR 358 201 146

B 339 259 - - 266

B s/ 485 272 190 327 159

431 328 200 203 253 253 242

| Br G 267 243 218 237 218 193
B 299 240 = 234 = = 208 175 151

3aiia L:t'_’ J
614 N=N 615 N=N 418
839 C=N 891 C=0 804 inCO,
1076 N=0O 607 S=0 323
498 S=5 418
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doliaall ljlgyl Cilsla gy Lijlag Jgaall @] Lijat gl :(1)Jliay jujei &

436K] zliny H — H uipall gu dadlyll just:Hy jle @6 dailyl dslia

242K] zlini Cl— Cl ogijall o ddaglll jpusi <Cly jglSll jle @i dlaglyl délia

dlarijall AhAll ggi OMIAL dlnaglyll ddla QliAj ail hal ?”}

byl délla @le el ilig dpambuill bnglgyll glgil guy diyloa (2)JLias jujei 4

348K] Jalei C — C :dlkalyll délia

614Kk] Jaleli C = C :dlulyl asla

839K] Jalei C = C byl &slin

g8l ariMill alnlpll of @l Euilifll (o sl arisiilg éualadl o psT @il daglyl dslia %
CiligyiSINl zgj 8L O :erull :8:718] Loy Sl ST @8l zlinig bulgyll Ga e (a
aali ga pST zuaig dagipll Jgbo pad e oAl g caall Ay ori)all gy dbayijall
[aslall

a1 dlaleall Bag Guagyaumll Agls jLe O0gSiy 650 JLie D
HZ(g) + ClZ(g) g ZHCl(g)
H—H C—-c H-cl

H—Cl
nilgyll ciléla Jgan @6 aibll @ariws
dlaloall @8 laglgyll dlnilyll dslia
H—-H 436
Cl—Cl 242
H - Cl 431

sytiilie dslell elaaimly dilillg dlcloiall @ baylgyll délh cuuas %
AH = Z BE,, — z BE,,
AH = (436 + 242) — (2 x 431) = —184K]
dlw cils glyall sginall @a peill )il o sjlall yjla Jelail
dlsloall @s oS gragyirill apmsT @ili ligSa gramsH g uagyisill Jelaiy :66,a Jlia @
Jeloill gjlall sginall @ié puoill cunal &yl
Nogy ¥ 2025 = 2NOz(,
9m8 ungpiaill amans uld e ol il sy &xisi Guagyiil alayl of St ¥

[der81a dlaya 16 OgSiw aaw) d10)S] daguipa dopa 0o ST Jaing 0Ll cUS)i
N=N O0=0 O0=N-0
0=0 0=N-0

hilgyll Cilélbs Jgan @b aedll @aAiw
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dlaleall @6 ylgyll alaylyll aslia
N=N 945
0=0 498
N=0 607
N-0 201

miping Cidgall Liaglg balgyll Ac 1 A) Xg dnilillg dleloiall @ byl dslia cuuni &

dlnalyll dslla dayd
AH = Z BE,, — z BE,,

AH = (945) + (2 x 498) — (2 X 607 + 2 x 201) =
AH = (1941) — (1616) = +325K]

dnga @l sginall @i peill sl o3 8l gale Jelaill
Ouleloill gjlyall gginall jueti cuual gyl clsla Jgra @lealicdl :66a Goail O
8)lall 83)lb galg dwla @l lméinlg ¢yl
@6 LaS gragiamll Agls jleg Olitagigls (ugSil jglSll jle ga Olivall jle Jeloi (1)
:dlaleall

dardis dlaja @d (A3l AhAll @i bgai dijSie 8)3 gmg §8LSI Ciligyisl] 4 al gguysll &
datanll lmiaw’g digaell AliSpall @) a16.S cillball ploiy

H H

hilgyl dlslia Jgan i @bl @aAi

dlaleall @8 lajlgyll dlnlyll dslia
C—H 413
Cl—-Cl 242
C—-Cl 328
H—-Cl 431

Cidgall aviill ga dpiilia ddMell alaatwly dxilillg dlclaiall @ lalgyll ddlia cuun’ %
lgyll ylysil ayiillg ;granll Anlg ung

AH = Z BE,, — z BE,,

AH = ((4 x 413) + (242)) — ((3 x 413) + (328) + (431)) =
AH = (1652 + 242) — (1239 + 328 + 431) =
AH = (1894) — (1998) = —104K]

dulw s)liall sginall o yroill 8)lil O B)lall yjlia Jelotll
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il dlaloall Gog elall JIai (2)
ZHZO(I) - ZHZ(g) + OZ(g)

Ho _H H—H
(0) 0=0
H__H H—H
(0)
Lilgyl il Jgan @é asbll eaAiws
dlaleall @& kajlgyll dlnglyll dslia
O—H 463
H—-—H 436
0=0 498

anilillg alclaiall @ balgyll dslia couni &

AH = z BE,, — Z BE,,

AH = (4 X 463) — ((2 x 436) + (498)) =
AH = (1852) — (1370) = +482K]

draga lall sginall @ peill 3)lil o 3))all yale Jelail

62n wlisll @6 Jliall 1am gupail Bylyall sajla Cidlele g agagll (Glyial cilelot €
M)A cais dhaghll déla aéyha arle (Gihig
Lupla] st (Guilagar Jelofll yayg daleall 16 Las u_m.l.ujil Agagt glgpdl jle (QJ_IA_IX

)l sginall Gié proill (57 Jeloill asliall dlinag ddyea Liajlig [3)la] (ugsiig
C3H8(g) + SOZ(Q) i 3602(9) + 4‘H20(g)

Qo ooo Qo
o} o 0@ o 4
OO OOOO )
e Lo Bl L)
o0 0 | E S e BULN Sl
co a3 N 55
o I
o s | ege & &
3 78g) 2(g) uLau_A_U %) %DOQ)
S~ —
FRET IR

3CO,,, t4H,0

HwH — T o
0=0 O=—==0
H H Ho _H

NA7
HoH 0=0 0=+=0 o
0=0 H\O/H
0=0 H\O/H

lilials aslull AilSyall @o graws3 gl OgnSily ariyi @ill dyjSyall 53l gm gguSll :apiii
oligill ciSpa @18 OguySily arip Ogsll Loyl aull @6 Imja) jS3y X
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3 - -
, -

D sobpullpyo.p " Wil swhall Jrnall - pble " Guamdgl dunga
gyl ciléla Jgan @16 auéll @aAtm’
dlaleall @ lilgyll alnulyll &slia

C—H 413

C—-C 348

0=0 498

C=0 804

O—H 463

AH = Z BE,, — z BE,,

AH = ((8 x 413) + (2 X 348) + (5 x 498)) — ((6 x 804) + (8 X 463)) =
AH = (3304 + 696 + 2490) — (4824 + 3704) =
AH = (6490) — (8528) = —2038K]

&9 peoill il OX 8)lall sl Jeloill
ddlw g)lpall sginall

SN (G Jym 3 i) om Bdmsiall BRI A0S 1) 28]

fmol) 3 _ad) dual | SR Lui 5ol Dipal)| S Al ) .
[ ORI ... 1 31 215 o il
882 CH, sl clailly dlgacall gligpll agég Ghinl e
-1542 CH, R 630p (2) Jgrall @6 Las
, O @6 ggusll Cild aac alj LalS :ama
2202 C,H, s D . -
alayi @llilig ciSpall ddlgall &lisll alaji
2877 C.Hy, s @Al e aqfilill aslall draS
3487 CH,, Sl Bl dras «Oguys dhi 6 ard glwSall
. Oligyll @l €lli ga pST adpa ga il
-4141 CH,, Jhusdll "

OgS cilja 3 aya o8
[aualal lilgpg bads guagyamllg Ogupsll (o OgSis ggac S OS] e

$aggll aylall daglls sgasall LB
s sgagy Lali Bya 3gdgh (a aalg alye @G e anilill slyall dpas @m &
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dlalyll dhla :[20] Joc db)g

ellal dgelyall sjliall cunal ayil dlsleall Gag auawsil guita ga @6 OLLY Gring o8
[s)hall sginall @ poill 6] Jeloil

2C;Hg gy + 703y = 4C0z + 6H,0)

2 o8 pAi C-H hnilgy 6 7 &b cipati 0=0 dhnyl) 4 oo pA’i C=0 dhnyly 2 6 1A’ O-H dlayly 2
2 &9 iy’ C-C dlayl)

H _ e
H H 0=0 0==0 H g
H H 0=0 O—+—0

H _H
H 0=0 O=—+=—0 (0)
0=0 H_ H
o 0——=—0 O
H
)8( 0=0 H\O/H
H H
H
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Hess's Law g (yg-ls

ariliars cdaleal aisl gpall gaall Jia pie) gum ogils %

liamyg il Wygh lidg zlind 28 ST of gty drani dylluasSl CaleloTll oo jis
Jeloill juw @le gulg Jelaill aflmill allall dlmill go

94240 = @)hall sginall @6 poill of guim giim Olopa allell Jogi ¢

yist gl sglaas il elgw Jeloill cigaa Cilghaal dyjlyall Cilyeill

Oe Ll AH Qilwn a7 clelai @le alaicdl guim Ogils aarit &
dilaell cylaill JuA

Sau agndall s g Suum Ogils LAl ,AALCQ

iglg dailillg lclaiall slgall depb @le saiay Jloill gl sginall @b yoill &
Jeloill digan jlus @lc

alaleall @6 oS 9gnsil auust Jqi cugSil Guramsiiga C cusljall Jelaiy :67a Jlia @

ALl

lmeanis dylyall lmidla ale’ gyal Cidalea alariwly Jeloill 1am 8)lja wlwa it
dlaleall oaml dglyall asliall @le Jinaig Lya
Cy+ Oz > €Oy AH =—3935K......(2) ;g dlaleall

COgy+ 50, = COp,  AH=-283K....(3)  :ayilill alsloall

9)
e alilllg (3) dlaleall guse o 2y X atle Jnail CO 4 @miii (1) daflmill dlsloall
lameas aic (3) g (2) guilaleall (o gaaws3l i gaiud @in 2 lnypay lngs jguwsll
(4) dlsles zinig dlaleall liwSe 18 8)Lidl guSeiq S)lyall Loyl cipai
5) dlales il COs (10 dulmill @6 QALATH gyaiwil 2. (2) dlsleall ciyss Lisjly &

2€0,,, - 03, + 200y AH = +566K] (4)
2Cs) + 2050, ~ 2C05,,, AH = —787K] (5)
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A ‘ N
2 (graphits) 20_‘(9!
Gl (5 seadl 3 Al
l Jelaxld Zstgdl
= 2C0u+ 02, w AH=-221KkJ
: A
L.‘)
- AH=-787 kJ
= AH =+ 566 kJ
- ‘f)-
e ,
"Coﬁug:- ECO_“@
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Jola! e

il dlsleall Gog gragyamil agls jlé ga grawsdl Jeloiy :69 o Jlia @
4HCl(g) + Oz(g) - ZClz(g) + 2H20(g)

@l gginall @ peill cilual ol oyilleall asAlul

Hy g+ Clyyy = 2HClg AH = —185K].....(1)  :slgil dlsleall
2Hy g+ Oapp = 2H0(q)  AH = —484K] ... (2)  :aylill dlleall
Clcloiall g6 4HCl @le Jnail 2. lmypaig (1) dlaleall yused

4HCl - 2H; o+ 2Cly AH = +370K] (3)
2Hz g+ 0Oy~ 2H,0,4) AH = —484K] 2)

ayisl dlsleall Gog jriciall apusT ga agrialdl Jeloiy :704a Ganil @
4Al(s) + 3Mn02(s) - 2Al203(s) + 3Mn(s)

)l sginall @a poill cibwal guiyisl guilaleall ea il

24l)+ 2050y = ALO3, AH =—1676K].....(1)  :algHl dlsleall

Mngy + 0Oy > MnOy,  AH=—520K....(2)  :aylill alsleall

3 lmypAaig (2) dlaleall yuSeiq 2y (1) dlaleall ciyAl
4Als) +30,, > 241,05, AH = —3352K] (3)
3Mn0; ~ 3Mng) +_30;, AH = +1560K] )
44l + 3MnOy) — 24,05 +3Mny  AH ==1792K 4 500 asioal
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540 bgsuall go isll yyei gasuall

JIsil 0o cslyallg gulal8l soy iaals cuyai e

e je Cusha @l gulaldl Jgaiy ogus
G99 dayaitll B)lyallg @llell lheall Cind il
4yl alaleall

Cpiamond) = C(Grapnite)
Otilaleall @aaAT dyjlyall aidlhh doyeal jridall GO Jeloill [Am (G’ digenlg
Jetaill ellal gyall sginall calual (yiyis)

C(Diamond) + Oz(g) - COZ(g) AH = _395.4‘k] o T (1)
C(Graphite) + OZ(Q) - COZ(g) AH = _39351(] PPN (2)

(2) dlloall guSeos

| C(Diamond) +%) _)/6/02(9) AH = —395.4K] 3)
/062/(9) /6/(9) + C(Grapnite) AH = +393.5K] ()
C(Diamond) - C(Graphite) AH = —1.9K] alilmill dlaleall
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gus 583 H21] Joe Zhyo

ayiS) dlsleall gjhall sginall @é yoill cuual &R
24l + Fey03 ~  AlO3 ) + 2Fe
;oL uilaleall laaAiua

3
502( . AlO3,  AH = —1669.8K] ... ... (1)
g

3
2Fes + EOZ(Q)_’ Fe,03, AH =—8221K......(2)

24l +

@llill Jelaill daplyall dsliall cunl o8

1
NO,~+ =0, — NO
@) L@ 2(9)
;i guiylall grilsleall draglead

1 1
N, + =0, = NO AH = +90.29K] ....... (1)
2 % 2 Y @

1
g
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Standard Enthalpy of Formation dwuledil (.gSill 85lya

Carwlbioll (ugSill 3jlya 1 Agnrndall Lae

G cu_LuLLuXI ojpnlic Oa c1Spall o anlg Jgo Qa9 gc FZilill g)lpall sginall G186 proill ?{}
AHf [mja)g «drwlisll allall

Crwlisll dllall s sgasall LoD
@mg drwlysll agylall ol %

1mol/L :juSyi -1

25°C 3)lyall aaya -2

1 atm khén -3
(OawS3 e Jalea) dlaleall 03m 16 LaS jgu Sl aali 3ale :ayhall C¥aleall g
clall g4 Jgo 1 1 0gSi dwlisll (ugSill 8)lya o :Jliall 1am @6 lmie «aliwd

1 o
Ha gy t EOZ(Q)_’ H,0(, AH; = —285.8K]

syLi3L Imathoa OIS Cuag AliSpall 0o dael dunlisll gugSill )i a1s clalell yag ¥
8)liall galall Jeloill gqi cuuy diagall LAl @i mio Loyl bl

yon = dtephll Ggpall 6 B)all palioll dpmlisll GugSill Bilia aus ¥
laigg AH; =0 <= aguagall Nag) Oz graws3l jlel duulisll gugSill jlya :1JLia
cogpall @é Cruy (¥ rawsSl o saalg 831 0 Cuuyl Laglg 03 Ogjgdl jlal 0 Cuuy]
AH; =0 <= Cggusll cuslyal apulisil oigSill 8jlya :2(JLia
gulal3l 9gusl 0 Cunyl Laiy

<
(Usa/J 5 5LS) 53 g2 Fuia ¢l yall (o 220] Aanslil 031 oS50 5 ) A6 :(4)J 20 d)lia @atd jymlAi 1Alal 71 ;S_Qle
EEESENETE T s o
Gl S pall dauubisll ¢ |
ALO, -1669.8 CH,, -103.8 FeO, -822.2 ’ T b
CaCO,, 12070 CHOH, 2776 NH,CL, 3154 Cdiage piés Jgaall o
Ca0 6535 HS 20.1 NO +90.4 v e e e &
0 2w @ datil Aigsh AliSyall oAm 2
CaOH),, 9866 HBr,, -36.2 NO,, +33.9 .
co,, 3935 HCI, 923 NH,, 46.1 B)a diaanld Bylyall (pla Jelodi
co 1105 HF -268.6 $i0 859.4 . . gl il e
© w - .dragall )Xl arwlisll (ugSill
CH,, 748 HI, +259 50,, -296.1
CH,, +226.7 HO, 2418 50, -39522
CH,, +527 HO,, 2858 HNO, 2074
CH,, 847 HO,, -187.6 cct,, -139
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arwlysll (ugSill )i aladimly gjhall gginall é joill lmlMA (o cuund @ill déilell ¢

(S\JD
AH = 2 AHpry = z AHj ey
0l Qg

arulisll cogpall aic Jelaill g)lall gginall @o peill  AH

anilill cilbiSyall apwlysll gugSill sjlyn AHp ()

aleloiall iliSpall dpwlisll GugSill 8)lyn  AHy (e

Jelaill gjlall sginall @ poill cunal gugSill sjlia a1s Jgan plariuly:72ga Jlis L7
:@ng

CH4(g) + 202(g) - COZ(g) + 2H,0p

ilgillg cualelotall Apulal GgSill ia @48 zyalus

AS)all OdgSill ylpn
Jaieoll gi AHf
CHy -74.8

Oz(g) /
€Oz -393.5
H,0 -285.8

Blyng agilijell dllall aiiiig dlaleall @6 Ci¥gall aael ariiig Byilia d8)ell @le @Gl
dgjlell dllall @6 gmg slall e caliad Jilull elall (ygSill

L Z AHppry = z AHj e

AH® = (—=393.5+ 2 x —285.8) — (—=74.8+ 2 x 0)
AH® = (—393.5 + —571.6) — (—74.8)

o

AH = —-965.1 + 74.8 = —890.3K]
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o8l Jeloill B)lya cunal &uulisll (ugSill sl Jgan wladiuwly:72a Géal (7]
4NHz \ + 705, = 4NOy ., +6H,0

:Zilgillg AN clotall drwlidll Ougsill 8ja @id ZpATwd

1S pall Uil 8)lya
paioll gf AHf
NHs -46.1

0, 9) 0
N0, +33.9
H,04 -241.8

alaleall @b Cidgall sael ariiig 8ybila ddiloll @le @ik

AH = 2 AHpry = z AHj ey
AH = (4%x339+6x—241.8) — (4 X —46.1+7 X 0)
AH’ = (135.6 + —1450.8) — (—184.4)

AH = —1315.2 + 184.4 = —1130.8K]

e GugSil uawsH go 0gnsil apust Jqijle Jelail AH amlial Jelaill jia @ LadS

:0gySll AT il
2C0(g)+ 02(9)—> ZCOZ(Q)

AS)all SR JIJEN
yaiall g AHf
COy) -110.5
0, €)) 0
€Oy 4, -393.5

:dlaloall @6 Ci¥gall rel aiiiig bpiilie déilell @le Guai

AH = Z AHpry = z AHj e

AH® = (2 x —393.5) — (2 x —110.5)
AH’ = —787 — —221 = —566K]

gy ua Jelaill @ig (wSpe = paic + paic) Alaidl cileloil 9gSi :dpwlisll GugSill )i
71ua (4) Jgaall o6 8)agis dtlaell Imatdq (drwlid

d il (gSill Bia @48 Ga Lyl i @il @uns dpulysll Jelotll 8 Laiy
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Al Bl g Sl 3ylya :[22] Joe dyg

:aliSll GugSill 3)lia LaaAiwa @Il Jeloill s)hall sginall 16 il TN R
CaCO3(S) - (a0 + COz(g)

il auiliarsil dlsleall AH awliall Joloill jlpa cuuaf ol
2NO(gy + 0y > 2NOy,

z1agill ga S@m L Baalg sl lac La dlilaio IS dullill slgall dpmliall ugSill cilylya o8
Mg(s) — 02(9) — CO(g) — 12(5) — BTZ(D — CU(S)

Guld (g d)lyn Jeld’i gm aia OgXi @AMl c1Syall doy Al Jeolofll aan ol
2NO 4 + 02(g) - 2N02(g) (1)

3
Sw+ 302 = SOay (2)

dpwlwdl lmpnlic (o digSiall salall ga Jgo 10 9gSi dpwlisll (ugSill 3jla of jSA

ai Jelaill of crale 13] apiSl dlsleall JuA (a slall CiSpal dpwliall (ugSill ia @ LaoS

rapulid coglh 14

dpwlwdl mpnlic o digSiall 8alall (o Jga 11 O9gSi drmlisll (ugSill 8)lya Of jSA
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Baladl (o dires ALUISI GAleatSIl Jelaill Bylya cilia

Sayhall duiliassll dlaleall o sgasall L@
Jeloill asalpall dsliall ¢ lmyd jio) duilass dlales %
gl Clcloiall ga délall gihagag dylyall diliasSil dlaleall d1l6S drors 161l Lialet Adg 23‘
S TENTRESIS gl Lale OlS ol Jeloill ggi mAgi 8)Ladl ngl &lgill
B)lpall draS cuwn’ Liife (&lisl - Jgall Aillwag Jgall = Jgall cililwa @6 Liale| LaSg %
lmi%ga 3ac gl La 8alo aliS Jeloill @é Lipe gl ailill
:Allwall @6 alisllg Jgall poiy ddalyall dslall dé)el zuAgi
CHyyy+ 205, = COp, +2H,00y  AH = —882K]
S a Jga 2 ga (16=dylgall alisll) glirall ga Jgo 1 Jelai 13] dlleall @ &
-882K] = Jcloill assljall asélall 9gSiu
Cuils gl ¢y Jiag ddslyall ddliall caclaiim bl (uawsXlg olizall Ci¥ge aac Lidcla gl %
Jeloill )i poiiw lmlipe gl Jeloill @16 8ala lg GLESI (aAT 8p1oiall dassll
(0 41915 405 3gag) ala 128g @il 1316 GrawSSl agags Olizall @ing 730a Jlic O

: (16g/mol = Olirall dilgall alisll) (Jcloill asalyall 8)liall diaS crunls O.I".\Ill<i|
CHyyy + 205, > €0y, +2H0y)  AH = —890K

:alishl oam Ci¥ga cuunil alisily aisMeg Ci¥gall ogils JSAL
m 128
T M, T 16

8mol = 3l 83ga2llg Olizall 0 Jga 1 dpasl g Jelaill dssljall dsllall

il cypa Jaeig sagaall d8dlyall dsliall cbwal cuwlitllg duwill (Gual
1mol — AH = —890

8mol — q
8 x —890

q=——F—=~71204

Jga 8 alariul sic Jeloil asalpall AH e B)lic @m q Jelaill asalpall jyall dpas &

Olite
G99 8)yally CaC0s pgrullSll Ciligns JLad ¢ Ca0 aguullSll awsT pan 74 oo Jlic B

Jsuity aguullSl Ciligyys (e 1508 Julatl dajalll 8jlall deas cuuala &yill dlaleall

: (100g/mol = aguullsll Ciligys dlgall @lisll) «Jals

CaCO3y » Calgsy +COyy  AH = +178K]
m 150

"= T1000 P
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:dald capa Jaeig dagaall asdeljall dslall cibwal cuwliillg duwill (Gual
1mol — AH = +178

1.5mol — q
1.5x +178

1
dlsleall @89 aws8l 3gagy Ligadl Glyial NO guagyivill apust pan) 750 Ganil@
200g zLind Lyigadl (a &yalS &raS Glyinl sic dnilill slpall dpas cuual ayiSl alyall

: (30g/mol = NO I dylgall &lisl) NO ¢uagyivill apwsi ¢
4NHs , + 505, = 4NO +6H,0(5) AH = —904.6K]

q= = +267K]

_om 200 6.67
"T M T30
4mol — AH = —904.6
6.67mol — q
6.67 X —904.6
q= 2 = —1508.4Kk]

aylyall dlsleall Gog ouawsdl sgagy Jilull CHsOH Jgilidl Gying 7500 Gaai©
8)lpall dras cuuala Guaw Sl o &LdlS dras agags Joiliadl (e 30g Ginl 13L6 &yl
: (46g/mol =Jqilin\ drlgall alisll) Jeloill aaalyall
CH3CH,OH@y + 305, > 2C04 ) +3H,0(y AH = —1368K]
~-om 30 065
"T M. T3
olalei iy Jueig sagaall dselall dsliall Gilwal cuuliillg duuill Guai ¥
1mol — AH = —1368

0.65mol —
0.65 X —1368
q = - = —889.2K]
cale 13] Hz guagaimll ¢ 2068 @lyial aic dieriall syiall dras cunalaala cyai o8

(2=H, adgall alisll) -286k] = cuagiamll (a Jga 1 Glhinl Jelotl asalyall dalall of

_om 206 — 103mol
n= M == mo
:alld cypa Jaeig sagaadl dddlyall ddliall cbwad cuwlitllg duwill (Gual &%
1mol — AH = —286
103mol —
103 x —286
q= 1 = —29458K]
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(0 4560K] @Glat @Sl dilgiit @16 lmdyn cany @il C3Hs Oligyul &lisS L :guala u_l)mx
~OLigyell dylgall alisll) -2219K] Jalei olgpl @il Jelad dsla of cale 131 81yl
(44

woalyi iy Jaoig sagaall cidgall cilwal cunliillg dpuill @Giai %
1mol — AH = —2219

Xmol — -4560

o 4560
- T2219 0

:dtlgall alisllg dXgall adMe cra alisll
m=nXM,=21X44 =92.4g
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dies QL] Joladll 3ylya ciluwa :[23] Joec 499

13l &wi¥l dlsleall ciunCgH,, 06 jaSqlall (a 54g @lyial Aic dxilill sjljall dras Lo &

:180g/mol = jgSqlall dlgall alisll of Crale
CeH1206( + 6035 = 6COp, +6H,0qy AH = —2808K]

ellminl e dailill spall draS cuual @il dlsleall Gag jglall ga Liigadl jle Jelaty o8

(17g/mol = Luigalll dlgall dlisil) Liga3l (ra 34g
NHy , + 3F, = NFyy +3HFg AH=-881K
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SN yuyall dealys Ja

s)liall B3l Clelot agigh Glyial Cilelet ao' sl

3 Sl d@ajal 8yl cro oSt anilill slgall Cilyd Gy baalgyll (ugSi e dnilill 8)lpall o3
dlclaiall slgall Cilyd G algyll

allyll ats Jgaa plarimly @il Jelaill sya i@

3
Nz(g) + 3H20(g) - 2NH3(g) + 502(9)
N=N N H\’]‘/H 0=0
H
lnglgyll Cililia Jgan @é agdll eaiiumi &

dlaloall @8 laglgyll alnglyll &slia
O—H 463
N—H 391
0=0 498
N=N 945

anilillg dlclaiall @ kgl dslln cuuai &

AH = z BE,, — Z BE,,

AH = ((1 X 945) + (6 X 463)) — ((6 x 391) + (% X 498)) =
AH = (3723) — (3093) = +630K]

Jeloill 8)ya cuual diulall (ugSill as Jgaa alaiiml w70
NOZ(g) + CO(g) - NO(g) + COZ(Q)

drwlisll ougSil ciia Jgan @6 eadll eaaiws

AS)all SR JIJEN
yaiall AH;
NO,, +33.9

O, -110.5
NO, +90.4
€Oz, -393.5

AH = Z AHpry = z AHy re)

AH" = (—=393.5+90.4) — (33.9+ —110.5)
AH" = —303.1 — —=76.6 = —226.5K]
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Sglbpullpipo .p u-’l-'-” @ubﬂl dm-ll — pile " (J-muﬁgl duuga
il dlaleall Gog HON guagyaumll aviluw pan' @
2CH, gy + 2NHs ) + 305y =  6Hy0(g) + 2HCN(gy + 940K]
alishl of lale «Jelaill dsalpall dslall cuuals gragyamll apiluw (o 20g zLiil @pa 13]
27g/mol HCN I &ylgall
:alisll odm Ci¥ge cuwail dlisily aiddeq Cidgall Ogild jSAT %

_om 20 — 0.74
"M, 27
:alld s Jaeig sagaadl dsdlyall dslall (bl cuwlitllg duwill (Gual %
2mol — AH = —-940
0.74mol —
0.74 x =940
q= 2 = —347.8K]
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o e e ™

dunlall aagll dealye Ja
cilallhnally sgnsall pag @
alisll daulm’ (g9g drgall gging (o8 8)gSia diloyyeill O
ram H,0 21003 clall ga aquullSil aust Jelod Jiag glaall aaaall @
AH=-65k]

alfwdl g cuyalg lhrall gupsl qagrullSlh Ay Sgyaym

AL

+ l, Ca (OH), SB)hall yjla ol (ale Jeloill Jm (1)
8)liall ajln Jeloill wdluwlly 8Ll (Jjli Jeloil

Algall @a ladlgyll yust dajalll &aliall yisl Lamyi(2)
Silgill (ugSi Aic dietiall &6lall of Salclaiall
dlnnall gsis hilgyll sl dajalll dsliall (o pSl &ilgill (ugSi Aic dfoyiall délall
3)ljall ajlia ddln £¢1 (1o Lamiy

:alill Cilallhnall g @all culliall ariiy :ama

hhihAa g6 dilclotiallg Filgill ddla] ciMcloiallg Filgill gjlyall sginall G0 prill

AH = Hpr — Hre :Qqilélly (nfAj G [aslall

omé Zilgill (ugSi aic diotiall ddllallg lailgyll jusl dniaall dslall zllhnag (g
AH = Y BE,, — Y. BE,, nilgyll cilsliag Gleiall Ogilsll (AT
Sdcloill Jiad ayls aflpass dlslea Guisi(3)
CCLO(S) + HZO(g) - Ca(OH)Z(S) AH = —651(]
C(IO(S) + HZO(g) - CG(OH)Z(S) + 651(]

:ol lac cupalg aill cnleloill u.upTe

1 NaOHgqy + HCliagqy = NaCliggy + HyO¢y + Heat N
2 6C0,, +6H,0q) +Heat >  CeHiy06 .., + 605, ol
3 Nz(g) + 202(9) + Heat - 2N02(g) olo
4

Nz(g) + 3H2(g) - 2NH3(g) + Heat Myl

Slml alall Jeloillg dsliall sjliall Jeloill aaal (1)

ool (3)g (2) ylla (4) g (1) :Jganll o Las
Sallw &)Ll lml (AH) dags 0gSi bl aaal  (2)

Zilgill ga cuils &slall 9X (4) g (1) 8ajlall Cirleloill
@hall sginall ga sl dleloiall slgall g)lpall sginall aps ggsy Iyl ziitwl  (3)
Canilill algall
@6 1amg «llw AH 8)lidi| g6 Hye > Hy, oliea pST cirleloiall gjlpall sginall
(4) g (1) yjliall Jeloill
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sginall @ 11&ill guuy NHz ciSpallg NO2 caiSpall (ugSi (a JS g auyi — (4)
lmia JSI )l

+67.8 = Jgo2 draS! (ugSill dljlya (e duguiaall AH °NNO2 (ugsii Jela'fi hlhAg
INO. Nz(g) + 202(9) + Heat - 2N02(g)

I AH =+67.8 kJ

Nz +20:; I

Q)

d1as! ugSill Cillya (e diguinall AH° NH3z (ugSi Jeloi hlhia

IN;+3H3 -92.2 = L|_|g.42;{| 0 Jgu 2
Nz(g) + 3H2(g) - 2NH3(g) + Heat

wvily Lo sl @
3yl Liljas 3gad sanill dylacg ddllall Lol [ilgeo g7 jAyil dylac sei (1)
@llillg miSya 8alyjg alall Ol bulyi @l ulill &8l Imajly JAtil dylac O3
guselly aanill dlac laiy jle @l Jilw ga dilmill @a Jgaiil lmaey gc lnbag
aslh milage (e A X L6 ImSwila’ig lmdre ) mglaailg Ciligiall (ylsi e 2 X @l
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