
� 1. � 22g�if 122 g� a�•cffll<,,6 �m, m��cfiliR 
2.�lcffll<I,$ ��'Slm@qft TfURT�I

� � q;y � = 22 g; CCl4 q;y � = 122 g 

� q;y � =22 + 122 = 144g 

� q;J � =� X 100=15.28%
144 

CCl4 q;r � = 100 - 15.28 = 84. 72% 

� 2. �ft@?Rif�, 30%cfiliR lciicffll(l�6 if �i31T1T, cit�� 
-ir@-offl qfi T('IJRT �. 

� 100 g � "$ �

�cf;J�=30g
� es;;l4'cihl�& q;J (CCl4)� = 100- 30 = 70g

� (CE/"i6 )cm � � = (12 x 6) + (6 x 1) 
=72 + 6=78gmoI-1

�"$+fl'ffi��.nc.� fl'S =� � 
= 30

78 
=Q385mol

� es;;l4'ci�-.:l�-s, (CCl4)q;r lITTiR � = 12+ (35.5x 4)
= 12+ 142.0 = 154 g moI-1

CCl4, � +fT'ffi � �. ncc1 4 = 
(154g 

70 
m
g 

ol-1 ) 
= 0.454 mol

0.385 mol 0.459

� 3. 

(0.385+ 0.454) mol

f.:tCifclf&d � � qft � qft l'fORT �
(i) �30g, Co(N03)2· 6H20 4.3��-ij�131f'ffl'I

(ii) 30 mL 0.5 M H2S04 cfil 500 mL� � 1RI

Solutions 
foy;u

vè;k; 
2
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� Co(NO3)2 • 6 HP cm� �
= (58.7) + 2 (14 + 48) + (6 x 18) g moI-1

= 58.7 + 124+ 108= 290.7 == 291 g moI-1

CO(NO3)2 · 6 Hp� +fT'ffi � � 3o g 
1 

0.103 mol
291 g mol-

� q;r 3lmcA = 4.3 L
� (M)= 0.103 mol = 0.024 mol L-1= 0.024M

4.3 L 

(b) cfj ffl � � H�04 � cffl 3ITTRA (V1) = 30 ml
cfj ffl � � H�04 � � � (M1) = 0.5 M

cfj � � H�04 � cffl 3TrmA (V2) = 500 ml
cfjaT ti4'cf>'(Oj �. M1V1 = M2V2

M2 = M1V1 = (0.5 M) x (30 
 
ml)

V2 500ml
= 0.03 M 

� 4. � (NH2CONH2)� 0.25 �, 2.5 kg�fc@?R�aRR�� 
3ilc4lMfi ���cfit'tJUAT�I 

ffl � � � = 0.25 m= 0.25 mol kg-1 

� (NH�ONH2)<ffl � � =(14x2)+ (1 x 4)+ 12 + 16 = 60gmol-1

� {vrR) <ffl � = 2.5 kg 
�<ffl�/�<ffl�� �= 

vrR <ffl � {kg Ti) 

(0.25 mol kg-1) = �
(60g 

� 
mol-

cffl 
1) x (2.5kg)

� <ffl � = (0.25mol kg-1) x (60g mol-1) x (2.5kg)= 37.5g 
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� 5. 20% (wlw) � KI cfiJ � 1.202 g mL-1 1T 'ffl KI� cfft
(a)�, (b) -infflffl, (c) 11@-offl cfft 11URT �I 

'i'cl (a) � � 'tf1JAT 
100gvffi' 'q Kl cpl� =20g 

fc@"lA 'q vffi' cpl � = 100 - 20 = 80 g = Q08 kg 
Kl cpl��= 39 + 127 = 166g moI-1

���= Kl'ij,���
vrc;J cpl � (kg ll) 

(20 g)/(166 g mol-1)
(0.08 kg) 

= 1.506 mol kg-1 = 1.506 m
(b) � ctft 'tf1JAT

fc@"lA cpl � = 100 g 
fc@"lA cpl tRtt1 = 1.202 g ml-1

� cpl 3lT?fwf = fch;rlA cpl �
"ERcq 

(100 g) 
(1.202 g ml-1)

= 83.19 ml= 0.083 L 
� � � (M)= Kl 'ij, JnlI � � �

� cpl � (L ll) 

= (20 g) /(166 g mol-1)
(0.083 L) 

= 1.45 mol L-1

= 1.45 M 
(c) Kl����

��-,A • Kl cpl�Kl cp .,,�, cp1 �. nK1 = � Klcpl � 
(20 g) - 0.12 mol

(166 g mol-1)
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+�-A. �q,J� uR'J cp �1('11 cp1 �. nHp = � �q,J�l("I��
(80 g) 4.44 mol

(18 g mol-1) 

3@: XKI q;y lffi-1 3ffl, XKI = 
nKI (0.12 mol)

nK1 + nH:P (0.12+ 4.44) mol
= 0·12 = 0.0263

4.56 

� 6. �� � ��cf(ffl �� H2S � �:1�6101 if �qft
�ti� H2S�ctft�-ij STP'tR� 0.195 m"Wl'�°rntft.emq;ctftlfl?RT
�I

� (a)���iff\�
0.195 m q;y 3M t 1% 0.194 lffi-f H�, � � 1000 g � � ti

1000 9 � � uR'J � 1Tim cCf msm (n H:P)
(1 OOO g) = 55.55 mol (·:H� � lffi-1 � t)

(18 g mol-1)

H�q;y � (XH�) = . nH�
nH� + nH:P

(b) � � iff\ TfURl
� Pt4&tlj'tii'<,

= 
(0.195mol) (Q195mol) = 0_0035

(0.19? + 55.55) mol (55.745 mol) 

_ STP W, H� q;y 3ffiWcf> GR
xt--1�.- H�ct>� KH

H�� �. KH = H� q;y � GR
XH� 

(0.987 bar) 282 bar
(0.0035) 
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lN.J 7. 298 K 'tR CO2� clft \ffl li� % �m � q;r lfR 
1.67 x 108 Pa f 1 500 mL � \ffl 2.5 atm � 'tR � � �I 298 K mq 'tR 
��·CO2 clft lITTIT clft 1fOAT �I 

� i:RUTI C02 ��ctftTfUAI 

�� Pl<Mlj'tiN, 

CO q>1 lffi1-3m (x ) = CO2 q>1 � Glir2 CO2 CO2� � KH 

KH = 1.67x 108 Pa 

= (1 atm) x (1.67 x 108 Pa)
(101325 Pa ) 

= 1.648 x 103 atm 
x _ 2.5 atm 

CO2 - (1.648 x 103 Pa)

= 1.52 X 10-3 

nH = (500g)
p (18gmol-1)

=27.78mol 
nco. xco2 

= 2 

nco2 + nHp

= nco2 = nco2
nHp (27.78 mol) 

nco2 
= xco2 

x (27.78mol) 
= (1.52x 1.0-3)x (27.78 mol) 
= 0.0422 mol 

i:RUT II uf<"I 'ii � CO2 � 1flllllA � 'tfOAI 

CO2 q>1 �=CO2� +m-rr � � x CO2 q>1 � � 
= (0.0422 mol) x (44g mol-1)
= 1.857 g 
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� 8. 350 K "q\ ��A� B � c5(1U1 � sliJffl: 450 � 700 mm Hg f1 
��cffar� 600 mm HgllcffS\cf'Pf�cfiT���I m?;Jlftcffar 
�cnf�"ff'ij@�I 

� rRTTTI llil�-q� 

� � AcpJ cfT'IJ � (p�)= 450mm 

� � BcpJ cfT'IJ � (p�) =_700mm 

� cpJ � cfT'IJ Glif (p) = 600 mm 
� "ij) Pt4'11jim:, 

p = p°AxA + p°Axa = P°AXA + Pa (1 - xA) 
(600 mm)= 450 mm x xA + 700 mm (1 - xA) 

= 700 mm + XA (450 - 700) mm 
= 700 - xA (250 mm) 

x = (700 - 600) mm = 0_40A 
(250)mm

am:, A cpJ � (xA) = 0.40 
om, BcpJ lffi-J-am (x8) = 1 - 0.40 = 0.60 

'i/Yf11 II cflUI � -q �

PA= p';_xA = (450mm)  x 0.40= 180mm 

PB = PaXa = (700 mm) x 0.60 = 420 mm 

cfT'IJ � ll, AcpJ �= PA (180)mm = Q30
PA+ PB (180+ 420)mm 

cfT'IJ � 1l. BcpJ � = p8 = (420) mm = 0_70
PA+ PB (180 + 420) mm 

� 9. 298 K"q\��cfifqJUJ� 23.8 mm Hgfl 850 g�-q 50 g� 
(NH2CONH2) � � t1 � fc@?.R � � \ffl � cUar � � � � 
�cfif 4f'tc:fi(¥H �I 
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etff iRf//1 ����ural�«ntq�clft'IJUAT 
��Pwuj'tii'<, 

PA-Ps = na

PA nA 

= Wa!Ma = Wa X MA
WA/MA Ma WA 

!.FMlj'tii'<, {� � � �) PA= 23.8 mm; 

We�= 50g ; WA ('vR-1) = 850g 

Ms�)= 60g moI-1; MA�)= 180g moI-1

"ti'1ft O)llliR�lR 
0 

-1 PA-Ps = (50g) x (18g mol ) = 0.0176 2
PA (60g mol-1) x (850g)

23.8-Ps -
2

-
3.8

-= 0.01762 ; 23.8 -Ps = Q4194 

Ps = 23.3806 = 2�38 mm Hg 
iRf// II cnu:r cTiil -q � 3liA1A � � 

cJ1llJ GJEr 'q �� =
PA-PS_ (23.8-23.38)mm_ Q0176

PA (23.8mm) 

... (i) 

� 10. 750 mm Hg� 'tit \ffl cnT ¾"-Hicfi 99.63° C'tl 500 g \ffl "q 'fcl@;rr 
�� �fcf; � lOD°C "tR"qq'-R'ffl' �? 
['iwf * �Kb cnT i:rR 0.52 K kg moi-1 t?J

� vR-fq;J�(WA)=S�g=QSkg 

� -q �. (�Tb )= 100° C -99.63° C 
= 037° C = Q37 K 

���(Kb )= 0.52 K kg moI-1

(Ma) = (12 X 12 ) + (22 X 1) + (16 X 11) 
� (C12'-i2P11)cf>T � � 

3Rf:, 

= 342 g moI-1

W
a = Ma xll.Ta xWA

Kb 

-_· (342 g mol-1) x (0.37 K) x (0.5 kg)
(0.52 K kg mol-1)

= 121.7 g 
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� 11. Q.�mfcfi � (fcmfi:A C, C6H806) � � � q;J qRcfictH � 
� 76 g � � -ij � 'ti{� �-ij 1.5° Cqft 'cfitIT 11' �I 
K

t
= 3.9 K kg mor1 

ffl �'t<P1fEfq; � cf>T � (WA)= 75 g = 0.075 kg 
�ii� (ll.T,)= 1.5° C = 1.5K 

�'t<P1fEfq; � (Cfl-ta061 cf>T � �(Ma)
= (12 X 6) + (8 X 1) + (16 X 6) 
= 176gmoI-1

� 3lcFfJA �(Kt)= 3.9 K kg mol-1

Wa 
= 

(176 g mol-1) x (1.5 K) x (0.075 kg)
(3.9 K kg mol-1)

= 5.08 g 

� 12. 1s5,ooo lITT!R � � � � � 1.0 g q;')- a1°c 'ti{ 450 mL 

�-ij � � � � � lRmUf � cfiT �-ij qf<cfictH �I

ffl �cffl�(W8)=1.09 
� cffl ��(Ma)= 1850009 moI-1

� cffl 3llmR (V) = 450 ml = 0.450 L 
mQJfA (T) = 37 + 273 = 310 K 
� � (R) = a314 x 103 Pa L K-1 mo,-1

lRlffll1T GTif (1t)=CRT= Wa x 

x

R x 

 
T

M8 V

1t = (1.0 9) x (8.314 x 103 Pa L K-1 mol-1) x (310 K) 30_96 Pa 
(1850009 mol-1) x (0.450L)
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� 1. � q;) qR"11Nd �I� W:fiR" * fqf,r-:;J � � t?
� W:fiR"* � * �-ij � � ffl -tja)tr-ij �I 

'ffl �. GT m GT � � � cffl � �� t1 � 3l� t � �
� it 3TcfllcTT cffl �om� C:<l>'ti'il-1 ��I� c); GT�� om 
�me) �I 
��lliPR �om�����31Tc);3TltITT'tR, � 
�: � WPR c); � � vll �: � cfl1T it�� �I 
� q.f Plwtfafaa � it � t

�\i'SlcffR fclh � � 
A. �fcra<R (a) fm ire 3il�Gi-1 om -11��)G1-1 frm cffl 

f;J� 
(b) � ire -11��)G1-1 fm it crt>1h)q;1Jf cffl t;r� 

(c) oNr fm '1i��)G1-1 fm it � cpJ �� 
B. � fcra<R (a) fm � �it�� 

(b) � � �it�-q� 

(c) oNr � �it�� 
C. fm fcra<R (a) ire � � it i:?l��)Gi-1 cffl �

(b) � � �om� cffl �
(c) oNr � � it � tITT,IT
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� 2. ��dl'a�cfil�����ih:rt?
l5Cif �(�)it �1��h1-1 (�) cf;J �I

� 3. f.Ji:;J W cfi1' qfl"11Md �
(a) �-am (b) � 
(c)� (d)�Bffi 

� (a) � lffi.r-3ffl � � (� m fctc;mrq;) "ij; -.nm � � �

� it � �-ifl 31ffl � -.nm � � cf>T 3lJCt@ mm t1 
� �. 31<rnq'ij;lll&�� 
IC{)'(11 � cf>T +-tl<.>1� = �'ift 31ffl � ifu;J1 � �
�. � �31Tfi fc@1A it � A cl B 31ffl � lffi>r �: nA cf na '@ 
ell A cf� 8� lffi-r-3ffi (XA � Xa)�: � �I 

XA=�; Xa=_!!.§__ 
nA + na nA + na 

(� lffi1-3ffi � 3TJtf@ t am: � � � � weft t)
(b) � 1 kg�it���Ti)m��cp)��

� (m) � t1

�(m)= ��lll&��
� cf>T � (kg it) 

� � � = mol kg-1 mm (molal)
(c) lffiffill 1 �(1 ��-R)4k't!)�it���"ij;"ff)m�

� qi) \ffl � � � (M) � ti
�(M)= �����

� cJ>T 3Tfm'R (L 4)
� � � =molL-1m M(molar)

(d) � lffiN@ (% w/w) � 100 JWt fc@1A it � � � �
��it���I

�cf>T�%= �cf>Tsr&JllA x100

�q;J� 

� 4. S4'-fl•l�ll(11 q;rq��"Sflnllif ��q@J�� ��
qft��� �cfil 68%��t1 �lli� cfileR"cq
1.504 g mL-1 mm�� llJ � qft � cfllT mitt?
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ffl i;;c:2MMij'<11�, 68%HNO3 q;J 3m t fcli

HNO3 q;J � = 68g 
tr.!fl�qij�=100g 

HNO3 q>J � � = (1) + (14) + (16 x 3) = 63g mo1-1

HNO3 � lffi-IT � 'ffl5!IT (nHNO ) = W = (6B 
g) = 1.079 mol3 M (63 g /mol) 

� q>J � = � (100 g) 
� (1.504 g mL-1)

= 66.5 ml or 0.0665 L 

1ffiffiJT = � � lffi-IT � 'ffl5QT
� qij � (L �) 
(1.079 mol) 
(0,0665 L) 

= 16.23 mol L-1 'lJT 16.23 M

� 5. � cfiT � � fcm'lR 10%(w/w) "ti fcm'lR ctfi � o?:1T 
fcm'lR � � � cfiT �-am� t? � fcm'lR q;J � 1.2 gmL-1 mm

fc@lR q,1 � � wft?

� (l)�ctft�ctft'iJUR1 
10% q;J 3M t fct;, 

Wa=�(�)qij�=10g 
� qij � =100g 

WA=�(�)qij� 
=100-10=90g 
= 0.09kg 
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= (12 X 6) + (1 X 12) + (16 X 6) 
= 72 + 12 + 96 = 180g mo1-1 

� c6T·� (m) = W8/Ma = (10g)/(180g mol-1 )
WA (Q09kg) 

= (10g) 

(180 g mol-1) x (0.09 kg) 

= Q617 mol kg_:1 m Q617 m 

(II) � � � � � clft T(1JRJ

� � 1=fTffi c6f �. (na)= Wa = (10g) = Q055 mol
Ma (180g mol-1) 

� � 1TI'm c6T �. (nA)= WA = (90g) = 5.0mol
MA (18g mol-1) 

� cf>T �. (xa) = ____!!§__ = 0.055 mol = O.D1 
na + nA (0.055 + 5.0) mol 

�. � cf>T �. (xA) = ___!:A_= (5.0 mol) 0.99
na + nA (0.055 + 5.0) mol 

(Ill) � qft � qft 1'flJRT 
�cf>T�=100g 
� <f>T tActJ =1.2gml-1

� cf>T 3Tm'cR = � = (10Qg) '83.33ml= 0.0833 L
"Er-,cq (1.2 g mL-1) 

�c6TlflciRcfl(M) �<f>T�/�<f>T�� 
� cf>T 3ITTJwJ (L �) 

(1 0 g)/(180 g mol-1)
(Q08333L) 

= Q67 mol L-1 = 0.67 M 

� 6. � 1 gfi:r�-q Na2C03 � NaHC03 �mfflcfft��'ID'ffl�

fi:r���: ���� 0.1 M HCl �� mL t.fft &ilc:H4cfidl (Qlfi? 
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� iR111 I Na2CO3 � NaHCO3 � 1foQ1IA clft 1fUAT 

�.15fUT cf;J � = 1.09 

1'FITNa2CO3c1;J� =X9 

((if, NaHCO3 cf;J � = (1 - x) 9 

Na2C03'ij;lITffi��=� 

x9 
[(23 x 2) + (12) + (16 x 3)) 9 moI-1 

=�mol
106 

NaHCO3 'ij; lITffi � � = � 

= 
(1- x)9 

[(23)+ (1)+ (12)+ (16x 3)]9moI-1 

·=(1- x) mol
84 

£1:l�ij'<'ii'<, �.15fUT "q Na�O3 � NaHCO3 'ij; � � � � tI � 

Na2CO3 'ij; � � � =NaHCO3 'ij; lITffi � � 

�mol = (1- x) mol
106 84 

84x = 106 � 106 x;
106x + 84x = 106 

190X = 106· X = 106 
= 0.5589

I 190 
:. Na�O3 cf;J � = 0.5589 

NaHCO3 q;r � = (1 - 0.558) = 0.442 9 

iRUT II 31I4ii4cff HCI � � lfoQ11A � 1fUAT 
Na2CO3(s) + 2 HCI (aq)---+ 2 NaCl(aq) + H2') (/)+CO2 (g) 

1069 73g
fflcffi ,ft4'qj'(Oj 'ij; �, 

·:106 9 Na2CO3 � 11°@: � 'ij; � � HCI = 73 9

·:0.5589 Na2CO3 � 11°@: � � � � HCI = 73 x 0.5589
106 

= 0.3849 
NaHCO3(s) + HCI (aq)----+ NaCl (aq) + H2') (/) + CO2(g) 

84g 36.Sg
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·._. 84 g NaHC03 � 1i11ffi: fipm 'ij; � � HCI = 36.5 g

:. 0.442 g NaHC03.� 1i11ffi: fipm 'ij; � � HCI = 365 x 0.442 g = 0.192 g
84 

3ffi: � HCl'cffl � � = (0.384+ Q192)g= 0.576g

iffUT Ill 31Wl4cf> HCI � 3l14wl ctft 'lJUAT

HCI cffl � � = 0.576 g

HCI � � � = 0.1  M

lffiffiIT (M) = � /l=IR>R_ 
�

HCI cffl � 1f 3JTmA' 

(0.1 mol L-1) = (0.576g)/(36.5
� 

mol-1)
3lTlRR (L ) 

3TlmA (V) = 0.575 = 0.1578 L = 157 .8 ml
36.5 X 0.1 

� 7. �cfif�� 25%fe@iR� 300g� 40%� 400gcfit 31Jlm� 
�1'tmtfffi:r�cfil��� Plcfil@Q.1 

� ���lf�cf>T�=�x300g=75g
100 

��1{ �cffl � =�X400g=160g
100 

m�-q;)�'ij;�. 
� cffl WC1 � = (75 + 160) g = 235 g 
� cffl "WR� =(300+ 400)g=700g 

� � 1{ � cpJ � % = (235 g) X 100 = 33.57%
. (700g) 

3'@:, � � 1f � cffl � % =100- 33.57 = 66.43% 

� 8. 222.6 g � •<.-ii�cfiT<.-i, C2H4(0H)2 � 200 g � cfiT �
� fi:r� � lfllTI � cfiT �clft lJURT �I�� cfiT �
1.012 g mL-1·m m � clft � r�qii@Q.1 
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� i!RUT I � qft � qft 't)'t1RJ 
�� •e11�q,le1 q,J � =222.6g 

� •e1i�q,le1 (CtJ4COH)2, cf>T � �
= (12 X 2) + (1 X 6) + (16 X 2)

= 24 + 6 + 32 = 62 g moI-1

� cf>T � =200g = 0.2 kg 
� ( ) = � •e11�q,le1 cf>T � / lITffi �
"'ll<"l<"ltll m 

� q)J fcl;m "q � 

= (222·6 g) 1(629 mol-1) 17.95 mol kg-1 = 17.95m
0.2kg 

WUf II � ctft 1"fRffil1 ctft "tJlJA'I 
fctcl<A cf>T tFrc'q = 1.072 gmL-1

fctcl<A q)J � = � q)J � + � "q,J � 
= 222.6 g + 200 g = 422.6 g 

. 3ITTRA' = �

3ITTRA' 422·6 g - 394.2 ml
1.072 g mL-1 

= 0.3942 L 

lffiif«fT (M) = � �� "q,J � /� �
� q)J 3ITTRA' (L "ff) 

(222.6 g) / (62 g mol-1) 9_1Qmol L-1
0.3942 L 

= 9.10 M 

� 9. ���cf»� #11-0�'fl:f (CHCI3)�, cl,(-1,c�;:q ��qftm-qr 
ocf;��·�t,��cn1mirr15ppm(�·-q>l 

(i) ��1ffimcr-q"oqcffl�I
(ii) ���-q cR1104>Ti:f cf,1���1
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� (i) CHCl3 q;r � % lf �
= CHCl3 q;r � 

x 100
�cpf� 

= (15.09) 
X 100

(106 g) 
= 1.Sx 10-3 %

(ii)�� lffiw@T = CHCl3 q;r � /� � 
x 100 

v@cpffcmJTll� 
_ 15/(12 + 1 + 106.5) · 

- 10611000kg
= (15 Q) X 1000

(119.Sg mot-1) 106 kg

= 1.25 x 10-4 mot kg-1

= 1.25 x 1 o-4 m

� �('Cfil@<.'I � v@ � � � � � � i5hBfiGM �. �an �
1ttZf � � qcifi -q � � � t, � �('Cfilt?f<.'I � v@ � � uJra
t 'ffi �{,cf;)t?'i<.'1 � vR1' � �an � 1ttZf � t?•��"1w1 � ffl t, � °4 3TT$1, 

� 3Tliim �all)��� t, � "q;Rl1J � � cpf � �= �

� t � � � � � � � lfGft@ � t, � "q;Rl1J 
fc@'lR .cpf cJTBl GJil' � \jfJffl t � � � t,

JN.J 11. mtrGfclR-q{�ct,'t�if fc@?@Tif, �q;ift o{R'ct,'tWlftr� 
�t? 

� 'fm +��� 7RJ, Af1= -;fi.Ojjf',jqj 

iRJ � � � 1lwiJ t, � mtr -q Wc& m � t 3@: m-� � �
� � J@IB � � 31N 31llffi' 'ID7JT ftRM mtr 'ii 'q;ifi mum), � cffi111 
� 'ii 'fm � � 'ii 'q;ifi 3TT vrnft t,
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� �cffl� ��"$�1 �mlilR,��1liNJ�� 
7m "$ GTiT t, ·Mlj4ia1 � ti 

� fct;"tft iRf � cfru:r � 1l 3liftrcp GTiT (p), � � 1l iRf "$ lffi1-3ffl $ 
t1'11:J41cft mm t1 � � � 1l � qR � t

�,KH=�� 

p = cfru:r � 1l iRf q,J 3liftrcp GTiT 

X = 7Rf q,J lffi1-3ffi 

����� 
(i) � � � � � 1l CO2���"$�. � q;) '3aJ GTiT

1l��I
(ii) � 1l 1ug�)v1-1 � � � "$ � JJ1Ticf � "ifiA "$ �.

4�a1&h'i em � � � � 1t � � tfJ � � qrg q;)
1ffi 'vf@J t (11.7%�, 56.2%1hg�)vM � 32.1 %3llcffi)vi1)I

(iii) � � � lR � (�) "$ � 1l 3ifcffi)vi1 � �
cpit m � t1 �qiRlJJ �� m vfffi t � � ffl "1'@
"CJ@I � � "$ � q;) �11fcffi41 � t1

�13. 6.56xI0-3g ����fc@?R-q�q;r��lbar
f1 �fc@?R-q 5.00x 10-2 g�m'"ffl1ffiq;J ���1l111?

� � "$ Pl4&tljit·ti'<, � mli lR, 
� 1l � iNJ q;y � (m) oc 3Tiftrct; GJt{ 

� (i)q;t (ii)�� �lR, 

(6.56 x 1 o-3 g) oc 1 bar 

(5.00 X 10-2 g) oc p

p = (5.Q X 10-2 g)
(6.56 X 10-3 g)

= 7.62 bar 

... (i) 

... (ii) 
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� 14. � � R4'1i�R, � � -;ij_Ojjci-lcf, � 'cfiT cflU 31?:f f � 
�1q�H�������f? 

� � � ufij � q;J qflif Glir, � "ij) frlWl am � � -rq 
qflif Glir ��mm t m � � � � t1 � °Gffl 11 � mu
� "ij) 31UJ3TT (A (12ll B) "ij) � �--tj)�fih41q, �-� "ij) 31UJ3TT (A-A) mu 
�� "ij) (B-8) c6t �--tj)�fih413TI c6t 3T1tffl � mcft ti � q;RUJ 

� 11 ��(A)�� (B) "ij) 31UJ � � � � 11 � 3mwft 
� � ctR � t1 � lp(,j'("qXt>q qflif Glir 11 cf.a mcft t1

� � � � cl'ra � � � 
(i) PA> PA xA; Pa> Pa Xa
(ii)� llHmix > 0, tfif� � maT ti

(iii) � �Vmix > 0, tfif � � maT ti

� � � � � � � GC:i�i(Uj 
(i) � q6<ffl�1ci mu �
(ii) � � cffliA -sl �-<fo<t>l�-s
(iii) cffliA e.�1#1'1'<1�-s mu�
(iv)���

�q;Jqflqzyf 

xA
= O � xA= 1 

x8
= 1 xA-. x8=0 

�Xs 

��� 

� <ffi,J qflq zyf mq; 

xA = O xA= 1 
Xs =1 xA-. Xs

= O 
�Xs 

��� 

� cm;rr 'qflq zyf WP 
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-5iiOjjc4tcp fctilwl � ilra fira'lR � � 
(i) PA< P� XA: PB< Pe Xe
(ii}� �Vmix<O. tfi{ � -;ff,Ojjf'icf> Wffl t1 (��A-A � 8-8

3lJir-lcl � t � � A-83TfiPcl ffl ti���� ti) 
(iii) � �\/mix < O; tfi{ � -:;fi.Ulit"icf> � t1

-5iiOjjc4tcp fctilwl � ilra � Tf \ic:l&-<01 
(i) HN03��

(ii) cfci)-<)<1>14 � �
(iii)����
(iv) (?l��)c«fi�cf> � � �

� 15. fc4<Hlltcfi � � ctqsq.:tfq; 'tit � atc416qftft<H � � 2% � 
fcm?R'qi'fcnaf� 1.004 bar"tl �'qi'flirm�Wcl�? 

� qltq�Tf��. 

p�
-: 

Ps = na = Wa X MA ... (i) 
PA nA Ma WA 

SFMljtH-<, p� � = 1.013bar; We =2 g; MA::: 18g moI-1

Ps �=1.004bar; WA=(100-2)=98g;Ma=? 

� 0) � 1f(iJ � 'tR 
(1.013-1.004) bar= (2g)x(18gmol-1)

(1.013 bar) M8 x (98 )g 

Ma= (2 g) x (18 g mol-1) x (1.013 bar)
(0.009 bar) X (98 )g 

= 41.35 g moI-1

-51iUjj("iicf> � \ijif � q;J qftq Glir, � "ij) � &RT ffl1j<ffl � 7Tq qftq 

GTir � cpJf mor t m � ?ti0llcii4> � � t, � Jf4>R "ij) � 11 (A-A)
(12ll (B-8)'&> 11UJ �--tj'1�fih41q, (A-8)'&> 11UJ �--tj)�fih413TT c6t 3lllffl � � 
t1 ?ti0llciic6 � "&> �-� qf&:f GR 11 cpift mcft tr
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= 0.307 mol 
[ � (CsH1a)q>J � � = (12 x 8) + (1 x 18) = 114 g mol-1]
[��1Tim�� 

26g (na) = --------,-= 0.26 mot]
1009 mo1-1 

[�{C7H15)q>J � �=(12 x7)+ 16= 100gmol-1]
� cpJ � 

( )- nA _ (0.307 mol)XA - -- - ___ ____,;._ 

nA + na (0.307 + 0.26) mol 
0.541 

(xa) = ___!!JL__ (0.26 mol) 0.458 
nA + na (0.307 + 0.26) mol 

� � cpJ qJtq GTif (p�)= 105.2 kPa 

� � cpJ qJtq GTif (p�) = 46.8 kPa 
26.0 g � elm 35.0 g � � �J5111T -q

(i) � cpJ qJtq GTif (Pa) = · P� xa

= (105.2 kPax 0.458)= �8.18 kPa 
(ii) � cpJ qf(q G(i{

(PA)= p� XA = (46.8 kPax 0.54�) 
= 25.32 kPa 

(iii) �J5111T cpJ � qf(q GTif
(p) = PA + Pa = 25.32 + 48.18 = 73.5 kPa

� 16. �����fcm?R�tl 372K'tft���� 
cnaJ � s1ilffl: 105.2 kPa alff 46.8 kPa f I 26.0 g � 11;cf 35.0 g � � 
�� 'qi'f cffaJ � cfllJ m? 
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� ��� 1 mtl ��tFP�cpl 1 mol, 1000gu11-rlt 
�ti 
� � "ij; 11@1 � � (n8) = 1 mol 

ul1-r "ij; 11@1 � �. (nA) = ul1-r cpl�= (1000g) 
�� (18gmol-1)

= 55.SSmol 
( Xa) = ___!!fL_

nA +na 

(1 mol) 
(55.55+ 1.0) mol 56.55 

= Q0177 
:.v@' cpl 'im;J-atfi (XA)= 1-0.Q177= 0.9823 

�cplqftqzy{ 
(PA)= p� XA = (12.3kPa) x 0.9823= 12.08kPa 

� 18. 114 g�if� 31cti6'4:tftcH� (iirm� 40 g mol-1)cfft
fcfitFft � cl1ffl � frf; � � qfsq'� � � � 80% � �I 

�. 

PA -PS x 
-.,--0 - 8 

PA 
� nB - WafMB xa - -- - -:-:--,--_.,..... nB + nA WB + WA 

Ma MA 

... (i) 

... (ii) 

A:Mlj-til'<, "fir 3tqjtq�f\e1 � � 11 -wr vf@l t 'ffi cfJliT GTir 80% "EJc vf@l t
�amt fcp 
� PA= 1 atmcfEI' Ps = 0.8 atm PA - Ps = 0.2 atm 

MA (Cfl"i18) = 114g mol-1; WA = 114g;

M8 = 40g moi-1; Wa =? 

� (ii) it liR � 1R 
02 = Waf40 = Waf40

Wa + 114 WB + 1 
40 114 40 

� 17. 300 K -q'{ � q;r ci('flitf � 12.3 kPa fl � 'iR" atell6q:tftctt fc@"q *
����ci('flitf���I 
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0.2= Wa
Wa+ 40 

0.2Wa + B=Wa 
Wa=10 

JN.:J 1s. �fcm?R�� atc:iiMitftt"i am* ao g°q,i 90 g��fc@R� 
'iA'TllllJill'tl � 298 K'tl\'c:ij'J'&f� 2.8 kPa t1 fcm?R� 18 g� afR� 
� t1 'RiRra � 'c:ij'J'&f � 298 K 'ti\ 2.9 kPa 'ffl' � t1 Ai...ff�f&d cfil T(U'Rl 
�I 

(i)fc@ircfil��
(ii) 298 K 'ti\ \ffl cfiT 'c:ij'J'&f �

� iRTITI ����°ilftT(Urll 
Jlllll��tlf@'r��. 

(n )- � (30g) = 30 mol8 -lfu;R q;r � (Mgmol-1) M 

vR't "ij; lf@'r � �. (nA) :.-� 

= (90g) 
(18g mol-1)

=5mol
vR't q;r � (xA) =____!!A_ = (5 mol)' 

nA + na ( 5 mol + : mol)

=_!!_
(6+ M)

J.l!iMlj'tii'<, � q;r cfTl'l:r Gfiif (PA)= 2.8 kPa
�: � t Pl4'11j'<"11'<, PA= p� XA

o M m, (2.8kPa) = p AX--

(6 + M) 
... (i) 
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�� �'ij;lflm��.(na)= 30mol
M 

vR'f'ij;l=flm��. (nA)=�

= (1089) = 6mol
(18g mol-1) 

vrc;r cf>T l'fl'a� (xA) = ____!!_L_ = (6 mol) ' 
nA + na ( 6 mot + � mol)

=-M-
(5+ M) 

� cf>T q1lq GTaf (PA)= 2.9 kPa 

�: � 'ij; Pt4'11¥1N, PA= P� XA
o M<IT, (2.9 kPa) = PA x --

(5 + M)

� (i)cpl� (ii)� m1T�"tR 
(2.8 kPa) = (5 + M) 
(2.9 kPa) (6 + M)

0.9655 == (5 + M)
(6+ M)

(0.9655 x 6) + 0.9655 M .= 5 + M
0.0345 M = 0.793 

M = 0.793
0 .0345 

=23 gmoI-1

�II � � cJJtlJ GTif � "tJlJA1
� 'ij; Pt4'11j-t1i'<,

PA = PA XA
o M<IT (2.8 kPa) =PA= --

(6 + M)
Mq>J 1lR � (i) � ffl "tR

2. 8 kPa = PA 
(23g mol-1) 

(6 + 23)g moI-1
0 2.8x 29

PA = � 

= 81· 2 = 3.53kPa
23 

... (iQ

... (iii) 
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� 20. �� 5%(�) �fcffi?Rcfrr� 271 Kfl "llfc{�\ffl 
cfrr� 273.15 Ki'ffl�� 5%�fcffi?R��ctft��I 

� � � � � � 
Wb �) = 5 g; WA (u@) = 100 -5 = 95 9 
M8 �) = 342 g moi-1; l!.T, = (273.15- 271.00) K

� � � � � 

=2.15K 
l!.T, = K, x We 

Me xWA 

(2.15 K) = K, x (5 g) 
(342 g mot-1) x (95 g)

We �)= 5g;WA(u@)=100-5=95g 
Me �) = 180 g moi-1; 11 r, =?

11r, = K, x (5g) 
(180g mol-1) x (95g)

� (ii) q;) � (i) "fl 1WT � 'CR 
11r, _ K, x (5g) (342 g mol-1) x (95g)

-------------e----X------

(2.15 K) (180 g mol-1) x (95 g) (Kt ) x (5 g) 

11r, = 342 X 2.15 K = 4.085 K
180 

3ffi: 5% � � � � � = (273.15 - 4.085) K 
=269.07 K 

.... (i) 

... (ii) 

� 21. -ey�A� B�AB2� AB4�q@'-ey�aR@tl 20g 
� -q � 'tft 1 g AB2 � q;) 2.3 K 01c:Hf&ttt cfi«n f 1 � 1.0 g AB4 � 
1.3Kcffi 3fc:RJRmfflfl �*�lTim 3fc:RJR� 5.lKkg mor1 ft 
A� B� q{q101cfl4 �ctft TfORT�I 
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� WUTI �������ciftTflJAT 

�ASi��. 
Wa (Af½) = 1 g; WA (Cd-is)= 20g; llT, =2.3 K 

K, = 5.1 K kgmoI-1 = 5.1 x 1000KgmoI-1

Ma
= 

K, xwa 

llT, xWA 

= 
(5.1 x 1000 K g  mol-1) x (1 g)

(2.3 K) x (20 g) 

= 110.87 g moI-1

Wa (AB4) = 1 g; WA (Cd-is)= 20 g; llT, = 1 .3 K 
Kr

= 5.1 K kg mol-1

Ma
= 

(5.1 K kg mol-1) x 1000 x (1 g)
(1.3 K) x (20 g) 

= 196.15g moI-1

i:IVUf II CKCf A� 8� 4"Cit1Dlcftll � c6\ 'tJlJJ.f1 
l=fFIT ITTif A cf;J q'li!Jii0iq"1<4 � = a 

alm, ITTif Bcf;J q:;j!JijUjcft<4 � = b 

3m: A82 cf;J 3TTfuqq; � = a + 2b

3IB: AB4 cf;J 3TTfuqq; � = a + 4b

����. 
a+ 2b = 110.87 
a+ 4b = 196.15 

� (ii)-it � (i)q;) creA w

a + 4b - a - 2b = 196.15 - 110.87 
2b = 85.28

� (i) 11 b cf;J lfr-l m w

85.28 b=--= 42.64 

a + 2 X 42.64 = 110.87 
a + 85 .28 = 110.87; 

a= 110.87- 85.28 
=25.59 

3@: tRcJ A cf;J q:;j:JijUjqhl � = 25.59 

cl� tRcf 8cf;J q:;j!JijOjq"jlj -� = 42.64 

. .. (i) 
... (ii) 
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�22. 300K'tf{36gJlffi��q@'��FffilRq;r'tRlmor� 
4.98 bar ti �ltjhrrq'tf{fcmiRcnf�� 1.52 baril'"ffl��� 
m-ift? 

� rt=CRT= Wa xR·xT
M8xV 

m.:ff � 'ij; �. R, To� V'ij; lfR � t1 

I���. 

.II���. 

(4.98 bar)= (36 g) x R x T
(180g mol-1) x V

(1.52 bar) = Wa x R x T
Ma xV 

� (ii)q;J (i)� 1lPT � 'CR, 
(1.52 bar) = Wa x R x T x 180 x V
(4.98 bar) Ma x V 36 x R x T

Wa =�=0.0610molL-1
Ma 4.98x 5 

... (i) 

... (ii) 

� 23. RCi�r&a � 'ij � ll'im' qgtq'{11f afa<1foc1cn � � cnr 
��I 

(i) n-� 'cl' n-� (ii) 12 a'« CC14 

(iii) NaC1O4�H2O (iv)���
(v) Q.�Zl.fl��l�cl (CH3CN) � � (G.3lfsO)

� (i)�� 
(ii)�ift1'
(iii) 3WR-fm¥ �
(iv) 3RRT� t=;l��)vM 3TJiiWJ
(v) fm¥-fm¥ �
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� 24. �-ftl�@fi � � � 'ti\ f.fi:t@f&d qi) n-� cfft 
fc@?.mr � � sfilf -if clli:4�d �· KCI, CH30H, CH3�N, e1�cfffl8cffl111 

� (i) �l�cffi)�<M"i � � � � ti 3ffi: � �1ft � lt � 
��I 

(ii) KCI � � � t � n-31V:� � � ti am: KCI,
�-q��m11TI

(iii) CH30H� CH3CN� � t � CH30H� 31Q'ffl CH3CNq;q �
ti � � � t am: � -q CH30H � 31Q'ffl CH3CN �
�m11TI
am:�q;rJplf�t
KCI < CH30H < CH3CN < tll�cR•M<M-1

� 25. qij�IR(( fcf; f.ii:tmf&a � -q �·�-� �-q an"-1ft4ifi �, 
����cl'-IT �,, 

(i)� (ii)� 
(iv) � •(11,ct>lcl (v) #fl(lq,Tif

(iii)� �

(vi)� 

tlH (i). � : amm; � (cpRUJ : � lt � -OH � � � 
Cffis-� � mm t) 

(ii) � : � ("q;RUJ : � � t � vftiJ � t)
(iii) -q;'ffifq; � : � � {cpRUJ : Ei��)vM �)
M � 4t'll�4>,t'I : � � (cpRUJ : Ei��)uM �)
{v) cfdl�q,'fq : 3lfcth (q;RUJ : �. q;r Mt1J 6ffiT t � � � �)
(vi) � : � � (cpRUJ : -OH � � t � � Ei���cf>i4-1

am�tl)

W,Ff 26. �fcfim���cfiT�l.25 g mL-1fcl'-IT� 92 gNa+ �
Jffif��-q�tm�-ij Na+ �qft���I 

� Na+ ���(m)=3WFTT�:n
lt

"$l�
vrc-Jq;J sfc1llfA 

= (92 g)/(23g mol-1)
(1 kg) 

= 4mol kg-1"ll'T 4m
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� 27. � CuSqiffc@?@r !IUHCfi� 6x10-161fffl�fc@"l{;r-q�
af�cfidq 'qffl'(ffl'i@�I 

� � � ";f CuS � � c6l' '<itil�Plcf> tiiftcf>-<01 f;p;J t'
H20 

CuS (s) �cu2+ (aq) + s
2- (aq) 

1ffiwR � [SJ [SJ [SJ 
� � Ksp 

=[Cu2+][S2-] 

=S xS =S2 

6 x 10-16 =S2 

s = ,Js x 10-16 or (6 x 10-16)112 

= 2.45 x 10-8 mol L-1 

'lll2.45 x 10-8 M 

� 28. � 6.5 g� (CgH804), 'cfiT 450 g �iHt�«;;i�� (CH3CN), ll� 
� t 'ffl � q;r �eli!.ft�«;;i�� 1l ilR � 'i@ �I 

� �q)J�=6.5g 

�Rle't-ii��l�c-1 q;r � = 450 g 

� q;r � = (6.5 + 450) g = 456.5 g 

� %= (6.5g) X 100= 1.424% 
(456.5g) 

� 29. �, (CigH21N03), � fcii � � mffl t, q;r � � 
aqiflcffltaa '1U�����'cfil�crn-1l��t� e1q1;:qdc.11 
�cf>l 1.5 mg���'tl ����1.5x10-3 m�
fc@"l{;rq;rfct@;n'� aflcl:t4cfi tWTT?
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� � l m=1.5x10-3m "lfl1.5x10-3molkg-1

� cfiJ srczi1lA = 1 .5 X 10-3 g"lfl1.5mg
� qiJ srczl1lA =?

�. �. (C19H21N03}cfiT lfl& srczl1lA
= (12 X 19) + (1 X 21) + (14) + (16 X 3)

= 311 g moI-1

� � l'.flm � � = srczi1lA = (1.5 X 10-3 g)
lffiiR cfiJ � (311g mol-1)

lTiciIT�� 
� 

(m) = 
� cfiJ fcmrT -4 �

.'. � qiJ � = lTiciIT � � = (1.5 X 10-3 g) X 1 

1ffiiIBffl (311 g mol-1) (1.5 x 10-3 mol kg)

= -1-= 0.0032 kg m 3.2 g
311 

JN.f 30. � � q;r � it 0.15 m � "iRR � � 3fl61:t4cfi qr,rr
cfilT('ORT�I

� �=0.15Mm0 .15molL-1

� cfiJ � = 250 ml = 0 .25 L

� (C#fsCOOH) cfiJ lfl& � = (12 x 6) + (1 x 5) + (12) + (16 x 2) + (1)
= 122 g moI-1

lffi.Rffi= � X 
1 

lffiiR qiJ � � (L �)

(0.15mol L-1)= W x-1-
(122 g mol-1) (025 L)

W = (0.15 X 122 X 025)g

= 4.575 g
3@: � � � � llP.:IT = 4.575 g

JN.f 31. � �, �l�ffl-0\).tnfacfi � � �3f)u � � cfil
��"Q;;@��it �����stiirit�t, �it 
�I
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� vIBll��cf>)���ll3WPR,�fcn.t<A-q�q;uff 
"lJT � � � � fcnnvA � � (a)� tt'iijq1tfl mm t1 cft.:rr � � 
� q;r � wlI PIJ.iR:I fti a t .

CHsCOOH< CClsCOOH< CFsCOOH 
�. � � 31'Qffl � �igtt-;fi.Ojjfiiqj t1 3@: �1�4'c1hN�feqj �. 
�l�cfu1)-<)�ff1fecf> � � 31'Qffl mrc;J � uf)fcp � � � mrc;J ti 3@: � 
ll 31<f-llA � wlJ � �I 

� 32. CH3-CH2-CHCI-COOH � 10 g ch1' 250 g � -q � � �

q@�� �cfil qf<ct,�d �I K0 = 14 x 10-3; Kt = 1.86 K kg mor1 

� �I fitmuA*GX<Jft-iJUAl 
�q;J�=10g 

� (CHsCH�HCICOOH) q;r 1ffiR � 

= (12 X 4) + (1 X 7) + (35.5) + (16 X 2) 
= 48 + 7 + 35.5 + 32 
= 122.5g mo1-1

����= �q;J�,�� 
�q;rfcl;Jfyif� 

= (10 g)
(122.5 g mol-1)x (0.25 kg)

= 0.326m 
� CHsCH�HCICOOH� ���Cm, m

CHsCH�HCICOOH � CHsCHCICOO- + H+ 

C 
C (1-a) 

0 
Ca 

K 
_ CaxCa -C 2

a---- a 
C (1-a) 

0 

Ca 
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� � 'ij;�, (1-a)=1]

aRJ:, 

a2=� m a=�

a= 1·4x 10-3 
=✓42.9x 10-4 

0.326 
= 6.55 X 10-2 = 0.065

iR171II � � � (i) � -iJUAT
CHJCH�HCICOOH � CHJCH�HCI coo- + H+

� -ij 1tR-ll � "ffl5Zn 1 0 0
� lR 1tR-ll � "ffl5Zn 1 - a

�'ij;����

a

= (1 - a) + (a) + (a) = (1 + a)
cffDc 6TQ> �. i = (1 

�a)= (1 + a)::: 1 + 0.065= 1.065

iR171111 � -ii �(AT,) ctft '1fUrn

a

AT, = i Kt m = (1.065) x (1.86 K kg mol-1) x (0.326 mol kg-1)
AT,= 0.65 K

JN.I 33. CH2FCOOH $ 19.5 g cfi1' 500 g H20 � � 'ti\� $ � �

l.C>° C q;r � � TPff I �3fl<IQ,e\f2cfi � q;r cff'Ue lfqi � tl?.R �
� qf<cfi�d �I [K

t 
=l.86Kkgmor1 ]

'iffl W1111 �$���ctft"tJUrn 
AT,= 1

°
C = 1 K; Kt = 1.86 K kg mo1-1

AT,= i Kt m
. AT,
l=-

Kt m

= (19.5g) 
(78 g mol-1) x (0.5 kg)

= 0.5 mol kg-1

� (i) -ij lfA � "CR cfTUc � � (1)

i = 1 1.0753
(1.86 K kg mol-1) x (0.5 mol kg-1) 

... (i) 

... (ii) 
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WUTII � � fitllrvA ctft cf{ ctft 1'JURr 
lfATcfi��lR���atl 

H
+ 

CH2FCOOH �CH2FCO.O-+ H+

C O 0 
C (1-a) Ca 

��=C(1+a) 

. i = C (1 + a) = 1 + a
C 

=> a = i -1 = 1.0753-1 
= 0.0753 

WUf 111 3l1til � � fitllrvA � clft 1'JURr 
�C=0.5m

Ca 

Ka = [CH2FCOO-] [l-t] = Ca· Ca = Ca2 

[CH2FCOOH] C (1 -a) (1 -a) 

K _ (0.5) (0.0753'r (0.5) x (0.0753)2 

a - (1 -0.0753) (0.9247) 
= 3.07x 10-3 

�(ii)�

� 34. 293 K'qt�cfilqffq� 17.535 mm Hgtl � 25 g�� 
460 g � if 1i1Rf 'ffl 293 K 1R � cfiT qffq � qftcfif�id �I 

ffl Ws �)=259, Ms = 180 9 moI-1: PA= 17.535 mm
WA ('vR-J)= 4509; MA= 189 mol; � =? 

ns = Ws = � = 0.1389 
Ms 180 

nA = WA = 450 = 25
MA 18 

PA-PS X - ns --=-
o 

- S
---

PA ns + nA 
17.535-Ps 0.1389 

=---

17.535 0.1389 + 25 
17.535-Ps --- = 0.00552

17.535 
· Ps = 17.535 -0.097 

Ps = 17.438 mm Hg 
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� 35. 298K "ti\� qft �"ti\� ·q;r � ft:e;roq; 
4.27xHf mm Hg ti 298 K� 760 mm HgGfif"tf\�qft�-q� 
qflq,f(1tt �I 

trcl wMljtli'<, KH = 4.27 x 105 mm Hg (298K'Q"t!) 

mrr p=760mm 

� � Pt4iiijtti-<
p = KH X [x = �� � � 
x = _E_ (750 mm) 178 x 10-5 = 1. 78 x 10-3

KH (4 . 27 x 105 mm) 

�36. 100g�A��140gmoi-1)q;JlOOOg�B��
180 g mor1) -q "61)ffl Tflll1 � � B q;r qf6'q' � 500 Torr -qrqr Tfllll ��A q;r 
qf6'q' � � fcm7.A -q � qf6'q' � qflcfi�d � � fc@'lR q;r � qJliq' 
�475Torr'IDI 

trcl iRTITI � s;«i A� cf1'lJ GR (p�)ctft � 

�A�lTitiIT��, 

�B�lfim��. 

(n A) = WA = (1 OO g) = 0.7143 mol
MA (140g mol-1)

(na) = Wa = (1 OOO g) � 5.5556 mol
Ma (180g mol-1)

(xA)=_!!A_
nA+ na

(0.7143 mol) 
(0.7143 + 5.5556) mol 

= 0.7143 = 0 .1139
6.2699 

:. B<ffl lTTc1� (xa) = 1- 0.1139 = 0.8861
.

� � B<ffl q11q = 500 torr Glir (Pa)

� cf>T Ff q11q Glir (p) = 475 torr 

� � Pt�Jiijtii'<, 

P = 

0 0 

PA xA + Pa xa 
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475 torr= p� x (0.1139) + 500 torr x (0.8861) 

475 torr= p� x (0.1139) + 443.05 torr 
0 _ (475- 443.05) torr

PA - (0.1139) 

= 31.95 torr
0.1139 

=280.5 torr 
�II � -if A� cfllQ Glil(pA)� 'IJUrn 

� � Pt�Jiljtii'<, 

PA = PA XA 
= (280.5 torr) x (0.1139) 

PA = 32.0 torr 

� 37. 328 K"R��� cffll<l<ti'n:f �qp;q�'ffilm: 741.8 mm Hg 
cl'?.IT 632.8 mm Hg fl��� fcl;° � * � 'tRm -ij � � fcm?R
GR@ f, �' p� cl'?.IT p

� 
� x�* � * � -ij au�l'&d

�I ftr� * fcd1:Ff � * � su<nfilq, � Ai=:t�f&d fl 

:1oo:y):�aw1 

�/,n�f,�f: .. ] ·:H 
��)�ii mr!l · Q. 

0 

0 
632.8 

11.8 23.4 

54.9 1101 

548.1 469.4 

3ao 5n8 58.2 64.5 

202.4 322. 7 405.9 454.1 
359.7 257.7 193.6 161.2 

72.1 

521.1 
120.7 

��cfil �-mmq;-q ��am-wm�fct;-��� 
� � �- � SftOll(itcfi � t? 

� 
�imm.tfg 

p�1��tiifif /mm Hg

� 

0 
0 

632.8 
632.8 

0.118 
54.9T 
54a1 

603.0 

0.234 0.360 
110.1 202.4 
469.4 359.7 
579.5 562.1 

0.508 0.582 0.645 0.721 
322.7 405.9 454.1 521.1 
257.7 193.6 161.2 120.7 
580.4 599.5 615.3 64.18 
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700t--+---+---+---+--+-+-t--

- 600 "t-=t;:::�=l=�===-t.a......

rE 
S 500 t--�-+---+---+--+-+____,,F-, 

� 400-----------

300t--+---+--�� ........... -+-t--

200t--+---+- -i�+---=t.::--+--+-

1001--��--+--'---'-----'___,;I-

o--------------
0.1 0.2 0.3 0.4 0.5 0.6 0.7 

� � � (�) 
� P¥f q;r mq; � ct\l 31R � t, are: � � 'ij; � � -31to11t'1<t> 

�JJGftm�tl 

� 38. ����-ij�����'iR@'fl 300K 
'q{� � � � cfif cnar � sfi1ffl: 50.71 mm Hg� 32.06 mm Hg "ti 
� 80 g�eQ 100 g�if ��-af � �if��t
�-.. qf<i:fi�id �I 

ffl � (C5H51 q;r lITTiR FZPrA = 78g mo1-1 

� (C10He)cJ;T lITTiR � = 128g mol-1

am: l'l(CJ-1 > � 'ij; � ct\l � - 80 9 
1 - 1.026 mola . (78 g mo1- ) 

� fbi0H8 (� 'ij; � � 'fflslfl) <100 g) c 0.781 mol
(128 g moi-1) 

� q;r � ( )- (1.026 mol) 0 568' Yca He - (1.026+ 0.781) mol 

� q;J lffi-J-am (xeioHe) = 1 - 0.568 = 0. 432 

� 'ij; Pl<Mlj'tti'<, 

� 1i � q;J � qpq GTiJ (Pc�6
) 
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= Pc�a x xc�a 

= (50. 71 mm) x (0.568) 
=28 .BOmm 

fcralR -q � q;J 31fftrq; cn,q Glif, 
(PCiJ-le) = P(CiJ-le) x xCiJ-le 

= (32.06 mm) x (0.432) 
= 13.85mm 

fcralR q;J � cn,q GJif (p)= (28 .8 0+ 13.85) mm 

= 42 .65mm 
ql,q � 'q � q;J � = xc�6 X P°C�6 

� 
= 1- 0.675 
= 0.325 

cn,q � 1i � q;r � = 1- 0.675 

= 0.325 

� 39. � � 1'ffl ctft fi:r$JIUT t1 298 K 'tR: �if�� atf6Ril\Jj-1 
� :.tl�cf\'1f:.t � 20% � 79% � � if t'1 lu cii9fto:g� � 'tR: � cilJ! �
m?.f � if t1 298 K 'tR: � 3ifcffft'1f:.t 'clYU -11�4''1f-1 � � � 'ifi1ffl: 
3.30x1 07 mma¥U6.51xl07 mm"t,m�if�1"fflcfil���I 

� iRl71I aifcmlvt.:t � .:tl!h��tvt.:t � 3riftrcp c:-lil ctft 1'JUAT 
�� 2 0  02 q;r \lt11..:1q:1 GJif (Po ) = (1 O atm) x - = 2 atm = 2 x 76 0 mm2 100 
�� 7 9  N2 q;r \)111..:1q1 GJiJ (PN ) = (10atm} x - :;: 7.9atm = 7 .9 x 76 0mm2 100 

ilYDTII 'vftif 'ff � 02 � N 2 cm �

\j@' -q � ftm � -iJl?IT � -i:m;J-3ffil GRT � <JR � t1 
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X 
_ Po2 

0 --
2 KH 

_ (2 x760 mm) 
- (3.30x 107 mm)
= 4.6x 10-s

XN = PN2 = (7.9x 760 mm)
2 KH (6.51 x 107 mm) 

= 9.22x 10-s 

� 4o. �'1@'cfiT'tl'fflR11r� 27°c'tRo.15 c1,y;it«Qt;ctt mm 2.s�'1@'if 
� CaCl2 (i = 2.47) cfft -i:Jm qflcfi�d �I 

� qJ1)'c � '(1t1� Cf>'< or 'ij) 3Tj'tt'R, 
� GTil (1t) = ; CRT= inaRT => na = 1tV

V iRT 
lwilj'ttl'<, i = 2.47; V = 2.5 L; R = 0.0821 L atm K-1rr101-1

T = 27 + 273 = 300 K; 1t = 0. 75 atm 
(0. 75 atm) x (2.5 L) 

ns = ------.;.._"----'----

(2.47) x (0.0821 L atm K-1rno,-1) x (300 K)
are: 

= 0.0308 mol 
are: � CaCl2 � lITTn = na x Ma 

= (0.0308 mol) x (111 g mol-1)
= 3.42 g 

� 41. 2·�'1@'if 26° C'tl\K2S04�26mgq;)�'tf\'iFR'cf@� 
cfillfO'mur�, <ffi:frffl'���fcf; K2S0411_U@: �1t1J?:Ut1 

� wMlj'tti'<, �K�O4�lfr?l1=25mg=0.025g 
�'ct>T�=2L 

mqJJR, T = 25°C = 25 + 273 K = 298 K 
K�O4 'ct>T � � = (2 x 39)+ (32)+ (4 x 16)= 174 g mo1-1

63



� K,§04 f.!l1;J JJq;R � � mcTT ti
K-§04 � 2 K+ + so�-

3@: ma l=f@', � "$ � � mtA 3JTlA=3 

3@: ; = 3, 

_ ·cRT _ . n 
RT

_ i x W x R x T
1t-l -IX- -----

V MxV 

7t = 3x (0.025 g)x (0.0821 L atm K-1rnol-1)x (298 K)
(174 g mol-1) x (2 L)

= 5.27 x 1 o-3 atm
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