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Mass of the component in the solution

100
Total mass of the solution
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Mass of the solute in the solution
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Total volume of the solution
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6Number of parts of thecomponent
Parts per million(ppm) 10

Total number of parts of all components of the solution
= ×
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No.of moles of solute (n) wt of solute 1000
Molarity(M)

Volume of solution(L) GMMof solute V(mL)
= = ×
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n w 1 w 1000

M =
V(L) GMM V(L) GMM V(mL)

= × = ×
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No.of moles of solute wt. of solute 1000
Molality(m)

Mass of solvent (in Kg) GMM of solute Wt.of solvent
= = ×

.�������

w 1000 w 1

m = =
GMM W(g) GMM W(Kg)
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p p p
RLVP

p p
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RLVP

n w / M M wp
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n w wRT
CRT RT V nRT RT M

V M V
⎛ ⎞ ⎛ ⎞Π = = ⇒ Π = = ⇒ =⎜ ⎟ ⎜ ⎟ Π⎝ ⎠ ⎝ ⎠
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���������������
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�
�
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�
�
��)

Normal molar mass No.of particles after dissociation or association
i

Abnormal molar mass No.of partciles before dissociation or association
= =

��=�����
 �!
 1
����
�	
��<�
i 1

n 1

−α =
−
8 E��
����	������������#�

1 i

1 (1 / n)

−α =
−

������������3���)��	�%������	�������)
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(� )���
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������
,
��* �
�%��������
�%���	�����������

���������011%!��	���������)

0� /���!
�����
 ���

weight w

Gram molar mass GMM
= =

5� )���
!���	
��
�	�$����
A

A
A B

n

n n
χ =

+ �����-����	
��������	�5����
B

B
A B

n

n n
χ =

+

/�	��
 ( −A B B A�� �� ���� � �

8�
No.of moles of solute n 1000 w 1000

(or) M n
Volume of solution( L) V V(mL) GMM V(mL)

= = = × = ×Molarity(M)

;�
No.of moles of solute n 1000 w 1000

(or) m n
Mass of solvent ( Kg) W W(g) GMM W(g)

= = = × = ×Molality(m)

B� �������
����
"�
�����

����
���	��������#
�34�,
�

C� �������	
����������������

�������
�����������
�� 0
1 1 1p p x=

D� ����	
��
 �����
��
�!
 ������
��������

o

o o

p p p
RLVP

p p

Δ −= =� � �

� �

01)

o

o

p p n n
RLVP

n n np

−= = χ = =
+

� � � �
�

� � ��
=�
����)�������������
>>>>>����)

00)

o

o

p p n w / M w M
RLVP for a dilute solution

n w / M M wp

−= = = = ×� � � � � � �

� � � � ��

0F) -���
�%�����	��������
-

⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠

o
1 1 2

2 o
11 1

p M w
M =

wp p

0G) $����	
��
�!
+�
�
��
��
�	
�'��3�7�%

0H) =������
��
�!
 !���>
��
��
�	<��'�� 3�7�%

0I) ����	
�
��������
 iCRTΠ = #��3�0�	�
����������
������)

0J)
n w wRT

CRT RT V nRT RT M
V M V

⎛ ⎞ ⎛ ⎞Π = = ⇒ Π = = ⇒ =⎜ ⎟ ⎜ ⎟ Π⎝ ⎠ ⎝ ⎠
3�-���
�%�����	�����������)

�B�  ���	
��!!
!��	��<

No.of particles after dissociation or association

i
No.of partciles before dissociation or association

=

�C� =�����
 �!
 1
����
�	
��<

i 1

n 1

−α =
−
8 E��
����	������������#�

1 i

1 (1 / n)

−α =
−
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