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(M) = 


   



(m) = kg
kg

      

 

   

 


nA, nB 


A

A B

n
n

 
nAx 




B

A B

n
n nBx 





     

  

  100
   ppm   
  ppm  
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(P)  (x) 
p = KH × x,   KH= 

      

  


      

  


    

  


      

  

(w/v)-  
15.            

(i)   (ii)   (iii)   (iv)   (v)   (vi) 
A. (i) 

(ii) 
(iii) 
(iv) 
(v) 
(vi) 

  6.5 gm  (C9H8O4) 450 g  CH3CN  (CH3CN), 
C9H8O4      .

A. 
 = 6.5 
 = 450 g

 = (6.5 + 450) g   = 456.5 

   = 
(6.5) g

(456.5) g X100    = 1.424%.

17.  250 mL  0.15 M       (C6H5COOH)
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A. 
 = 0.15 M or 0.15 mol L-1.
V) = 250 mL = 0.25 L

(C6H5COOH) = 122

M) =  x1000/V (

(0.15 ) = 1

W 1
(122 g mol ) (0.25L) 

W = (0.15 X 122 X 0.25) g = 4.575 g.

18.                 
         

   CH3COOH , CCl3COOH   CF3COOH





CH3COOH < CCl3COOH < CF3COOH



CH3COOH < CHCl2COOH < CCl3COOH

19.   ‘i’        (1:1)     
  

  ‘i’  
‘i’



n=2 

1 1
2 1

1

i i

i
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0

0

sP p
p

 
 
 

(P0-Ps) =P0 =

 98%(w/w) H2SO4    H2SO4 

A. 98%(w/w) H2SO4   

98%  H2SO4 H2O 

H2O  =  =  2/18 =  1/9

H2SO4=  = 98/98 $1

 H2SO4=   
1

1 2

1 9 0.9
1 101
9

n
n n
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=  100


v
V
 
 
 

%= 




v
V
 
 
 

%= 100

(W/V)%:

(W/V)%= 100

        w/w     1.504 g mL–1

      
  68% (w/w) HNO3 

68%  HNO3,100 

HNO3 = 63

HNO3  =  = 63 /68 1.079 mol

= 1.504 

= == 

   
1000 1.079 1000n 16.23 M

V mL 655
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25.     w/w        

  (w/w) 

= 10 

C6H12O6  = 180

 = 100-10 = 90 

m=× 1000/W= 
10 1000 100 0.617

180 90 18 9
  


kg

M=× 1000/V (

= 100 gms

=(


100 83.33
1.2

  


10 1000 1000 0.67

180 83.33 18 83.33
ml M  



      w/w         

  (w/w) 




1

1

W 20 0.0585mol
M 342

 


2

2

W 80 4.44mol
M 18

 


1

1 2

0.0585 0.013
0.0585 4.44

n
n n

  
 

 1 0.013 0.987  

     Na2CO3  NaHCO3  g     mL
 0.1 M HCl  

  Na2CO3 NaHCO3 

Na2CO3 = a g.
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NaHCO3 = (1 - a)g.

Na2CO3 = = 
a

106
mol

NaHCO3 = 
(1 a)

84
mol



Na2CO3 , NaHCO3 

1
106 84

a a
  , 84 106, 0.558a a g 

2 3Na CO  a) = 0.558 

NaHCO3 1-a) = 1-0.558 = 0.442 

Na2CO3(s) + 2HCl (aq)  2NaCl(aq) + H2O(I) + CO2(g)

106  73 

 

73 0.558 0.384
106

g g


NaHCO3(s) + HCl (aq)   NaCl (aq) + H2O(I) + CO2(g)

84 36.5

  ?

36.5 0.442 0.1928
84

g


HCl = (0.384 + 0.192) g = 0.576 g

M= × 1000/V

0.576 10000.1
36.5

0.576 1000 576 157.80
36.5 0.1 3.65

V

V ml

 


  



28.   w/w     w/w    
     

  w/w w/w 
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25300 75

100
   


40400 160

100
   

= (75 + 160) g = 235 g.

= (300 + 400) g = 700 g


(235g) 100 33.5%
(700g)

 

     (C2H6O2) 200 g       
   

  = 222.6 

= 62

= 200 

m= × 1000/× 

-1(222.6g)/(62 g ) 17.95 mol kg  or 17.95 m
0.2kg

 

             

   


                 mixH 

    

  
(1 
 mixH 
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                 mixH
    

 



 mixH 



HNO3HCl

33. 300 K     kPa        
 

  = 1m
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(P0)= 12.3 kPa

(ns)= 1

(n0)= 
1000 55.55

18


(Xs) = 
0

1
55.55 1

s

s

n
n n


  = 

1 0.0177
56.55

 

  0 1 1 0.0177 0.9823sX X    

   0 0 12.3 0.9823 12.08s aP P X kP    

            

 g mol-1)  

  
0

0 0

S s
s

s

w w
P P n m mX W w wP n n

M m M


   

 



P0 = 1 atm Ps = atm

W = 114 M = 144

w = ? m = 40

1 0.8 / 40
1

w
 =

0.2
40

40 0.2 8

w

w g



  

35.  w/w     271 K   K    
    

  (w/w) 

W1 = 5 ;  W2 = 100  - 5 = 95 

            M1  = 342
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f

f 1
f

1 2

f

ΔT = (273.15 - 271.00) K
K WΔT
M W

K (5)(2.15 K) = ...............1
(342) (95)








(w/w) 
  W1(glucose) = 5 ;  W2(water) = 100  -5 = 95 

1 f

f
f

M  (glucose) = 180 g ;   ΔT = ?
K (5)ΔT  ............2

(180) (95)





         (ii)  (i) 

f f
f

f

ΔT K (5) (342) (95) ΔT 4.085 K
(2.15K) (180) (95) (K ) (5)

 
   

 

 5% = (273.15 - 4.085) K = 269.07 K.
36. 300K      1.52 bar      

R=0.0831 bar/mol-1/K-1 ?
 CRT 

Osmotic pressure (π)=CRT
π 1.52C= 0.0609

RT 0.0831 300
M

X
 

  293K    17.535 mm 25 g   450 g     
 293K  

 

17.535 25 18;
17.535 450 180

o s s

o
p p wM p

Wmp
  

 


17.535 1 17.53517.535 17.535 0.09742 17.43758
17.535 180 180

s
sp P mm

      

           
 

1000b
b

k wT
m W
 

 


bk = 

W = 


1000b

b

k wm
T W

 


 

w  
m  


www.sa
ks

hie
du

ca
tio

n.c
om



26

      
 




i) 
ii) n-   n- 
iii)   

              
 

 



0

0

sP p
p

 
 
 

0( )sP p =  0P = 




0

0

s
s

P P X
P


 

0

0 0

s s

s

P P n
P n n





 0sn n

W   m  
w   M  


0

0 s

Pw Mm
W P P


 


           
 

1000f
f

K w
T

m W
 

 


fK   W  

w   m  

  
1000f

f

K w
m

T W
 


 



www.sa
ks

hie
du

ca
tio

n.c
om



27

  

  2% w/w          bar 
      

 
0

0 0

s sP P n
P n




0 1.013 , 1.004sP bar P bar 

2w g  98W g

18M  ?m 

1.013 1.004 2 18
1.013 98m
 




2 18 1.013 36 1.013 41.35
0.009 98 0.882

m   
  




          373K      

105.2 , 46.8 , 26.0a akP kP g  35.0g        

   0n   35 114 0.307 

 sn  
26 0.26

100
 


0

0
0

0.307 0.541
0.307 0.26s

nX
n n

  
 


0

0.26 0.459
0.307 0.26

s
s

s

nX
n n

  
 

 1 105.2 aP kP

 2 46.8 aP kP



   1 105.2 0.459 48.28A s aP P X kP    

   2 0 46.8 0.514 25.32B aP P X kP    

   25.32 48.28 73.6A B aP P P kP    

 K  g   30.0g      2.8kPa 
 18.0g        298K  2.9kPa 
(i)    (ii) 298K     

 i)
Case-I
ns) == 30/M

  0
90 5
18

n  
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  0

0
0

5
30 65s

n MX
n n M

M

  
 

(PA) =  2.8kPa , 0
A A AP P X 

02.8
6A

MP
M

 


Case-II

   30
sn

M


 0
108 6
18

n  


  0

0
0

6
30 56s

n MX
n n M

M

  
 

 0
0

2.9

,2.9 (2)
5

A

A
A A A

P kPa
MP P X P

M



       



2.8 5
2.9 6

M
M






50.9655 ,0.0345 0.793
6

M M
M


 



0.793 23
0.0345

M   

ii


0
A A AP P X   02.8 , 23

6A
MP M

M
  



0 232.8
6 23AP 


0 2.8 29 81.2 3.53
23 23AP kPa

  

 A,B    AB2,AB4     20.0g   1.0g
AB2     2.3K,1.0g,AB4    1.3K .
   5.1K kgmol-1. A,B     

 AB2AB4
AB2

1000 5.1 1000 1 110.87
2.3 20

f

f

K w
m

T W
   

  
   

AB4
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5.1 1000 1 196.15
1.3 20

m  
 





A=x
B=y
AB2= x+ 2y
AB4= x+ 4y
x+2y = 110.87 - (1)
x + 4y = 196.15 -(2)


4 2 196.15 110.87x y x y    

2 85.28, 42.64
2 110.87, 85.28 110.87
110.87 85.28 25.59

y y
x y x
x

 
   
  

A  25.59u
B  42.64u

 g CH3CH2CHClCOOH  250g  Ka= 1.4×10-3 ,

Kf = 1.86 K kg mol-1

    
=

  3 2 122.5CH CH CHCl COOH   

   10 1000 0.326
122.5 250

m m  

3 2 3CH CH CHCl COOH CH CHCl COO H  
 C   

  1C  C C

 
2

1a
C CK C
C
 





 

 1 1  

31.4 10 0.065
0.326

aK
C




  


3 11 . 4 1 0 , 1 . 8 6a fK K K k g m o l   

   
 1   
 1 1        
(i)=

1 1 1 0.065 1.065
1
 

     

 1.065 1.86 0.326 0.65f fT i K m k       
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  219.5g CH FCOOH   500g          01.0 C
         

 
0 11 , 1.86 /f f

f f

T C K K kg mole
T iK m

  

  

19.5 1000 10.5 , 1.0753
78 500 1.86 0.5

m m i    


    

2 2CH F COOH CH F COO H 
 C  kg  

  1C  C C

   1C 

1 1.0753 1 0.0753i     
   

0.5C m

   
2

2

2

.
1 1a

CH FCOO H C C CK
CH F COOH C

  
 

         
 

   2 2
30.5 0.0753 0.5 0.0753

3.07 10
1 0.0753 0.9247aK 

   


 gA   140g mol-1 g  B    180gmol-1
   B  500torr     475torr  
  A     

    A    0
AP   

A
w 100 0.7143
m 140An   

B
w 1000 5.5556
m 180Bn   

A
A

A B

n (0.7143mol) 0.7143 0.1139
n n (0.7143 5.5556) mol 6.2699AX    

 

B (xB) = 1 - 0.1139 = 0.8861

B( 0
Bp ) = 500 torr

(p) = 475 torr

 0 0
A A B Bp=p x p x
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          0
A475torr=p (0.1139) 500 torr (0.8861)   ,  

0
A

(475 443.05) torrp 280.5 torr
(0.1139)


  

A(PA) :
     pA = pA0xA = (280.5 torr)  (0.1139),  pA = 32.0 torr

  270C    0.75atm     CaCl2(i=2.47)
  

 
(π) = i CRT
i = 2.47;   V = 2.5 L;    R = 0.0821 L atm K-1 mol-1
                   T = 27 + 273 = 300 K;     π = 0.75 atm.

πV (0.75) (2.5) = 0.0308 mol
i RT (2.47) (0.0821 ) (300 )Bn 

  
 

CaCl2 = nB X MB= (0.0308 mol)   (111)   = 3.42 
  25o C25g  K2SO4        K2SO4

     
 K2SO4= 25 mg

V = 2 lit; T=25o C = 25 + 273 K = 298 K.

K2SO4= 174 2
2 4 42aqK SO K SO  

= 3, i =3

-3i W R T 3 (0.025) (0.0821) (298) 5.27 X 10  atm
M V (174) (2)

iCRT
     

   
 

51.         300K    
  50.71mmHg, 32.06mm Hg.80g  100g    
   

 (C6H6) = 78
(C7H8) = 92

6 6 7 8

80 1001.026, 1.087
78 92C H C Hn n   

6 6

1.026 1.026 0.4855
1.026 1.087 2.113C HX   




7 8
1 0.4855 0.5145C HX   




6 6 6 6 6 6
50.71 0.4855 24.61C H C H C HP P X mm    



7 8 7 8 7 8

0 32.06 0.5145 16.49C H C H C HP P X mm    

   24.61 16.49 41.4P mm  


6 6 6 6

0 0.4855 50.71 24.61 0.5987
41.1 41.1

C H C H

total

X P
P
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