
AMJID ALI    BS-PHYSICS    SSE (Science)   GHS 147 JB CHINIOT   0344-7763733 
 

 

1 

 

NUMERICALS    9
TH

 

CHAPPTER # 01 

���������	 = n = 5                   1 

���
�  = M = 98 g/mol 

�������� ��	  = m = ? 

 �	�������� � �������� ��	����
� 
m = n x M = 5 x 98 

���� H2SO4 = 490 g 

�������� ��	  = m = 40 g              2 

����
�  CaCO3 = M 

    = 40+12+48 = 100 g/mol 

 �	�������� � �������� ��	����
� 
n = m/M = 40/100 = 0.4 mol 

���������
� �� ��� � �!��"� ���  �	������#� $���

� �� ��� �  
= 6.23x1023   

 0.4����������
��� ��� � �!�  �	������#� $���

��� ��� �   
 =6.23x1023x0.4=2.408x1023 

%&��'()���'()�*�#� $���
��� ��� � �+��	������#� $�� ,-� ./)���� 

 = 6.23x1023  �	������#� $���� 0
/���12�� 

 3                = ?  �	������#� $��3 
2Al+3 + 3SO4

-2   
�  Al2(SO4)3  

2mol + 3mol     �    1mol 

4�#� $���� 0
/���12���!�#� $��3�������	�5�*  

= 3mol 

6#� $��3�������	�5�*�#� $���� 0
/���12���!�  

= 3/2 = 1.5mol 

1= 6.02x1023#� $��3���!�  
678#� $��3���!�  

= 1.5 x 6.02x1023=9.03x1023 

�������� ��	  = m = 16g            4.1 

���
�  = M = 62 g/mol 

 �	�������� � ���� ��	���� ����
� 
n = m/M = 16/62 = 0.258mol 

6= 6.02x1023 �	������9:� .;� �<����!� 
=748>  <������ �	�������9:� .;� �  

=0.258x6.02x1023=1.5x1023 

�������� ��	  = m = 20 g           4.2 

���
�  = M = 17 g/mol 

 �	�������� � �������� ��	����
� 
n = m/M = 20/17 = 1.176mol 

6= 6.02x1023  �	������9:� .;� �<����!�   

676?@ �	�������9:� .;� �AB������  
=1.17x6.02x1023=7.08x1023 

�������� ��	  = m = 30 g           4.3 

���
�  = M = 180 g/mol 

 �	�������� � �������� ��	����
� 
n = m/M = 30/180 = 0.166 

6= 6.02x1023 �	������9:� .;� �<����!� 
=76@@  �	�������9:�.;� �AB������  

= 0.166x6.02x1023=1.0x1023 

�������� ��	  = m = 10 g           5.1 

���
�  = M = 133.5 g/mol 

 �	�������� � �������� ��	����
� 
n = m/M = 10/133.5 = 0.075 

6= 6.02x1023 �	������9:� .;� �<����!� 
=7=?8  �	�������9:�.;� �AB������  

= 0.075 x 6.02x1023 

= 0.4515x1023 

AlCl3    �   Al+3    +    3Cl-1 

AlCl3 = 1+3 = 4�#� $��C�� 
=7=?8  �	������#� $������  

= 4 x 0.4515x1023 
= 1.80x1023 ions 

�������� ��	  = m = 30 g           5.2 

���
�  = M = 208 g/mol 

 �	�������� � �������� ��	����
� 
n = m/M = 30/208 = 0.144 

6= 6.02x1023 �	������9:� .;� �<����!� 
=76DD  �	�������9:� .;� �AB������  

= 0.144 x 6.02x1023 

= 0.8668x1023 

BaCl2      �   Ba+2  +   2Cl-1 

BaCl2 = 1+2 = 3�#� $��C�� 
=76DD ���#� $������ �	���  

= 3 x 0.8668x1023 
= 2.60x1023 ions 

�������� ��	  = m = 58 g           5.3 

���
�  = M = 58 g/mol 

 �	�������� � �������� ��	����
� 
n = m/M = 58/98 = 0.59mol 

6= 6.02x1023 �	������9:� .;� �<����!� 
=78>  �	�������9:� .;� �AB������  

= 0.58 x 6.02x1023 

= 3.491x1023 

H2SO3    �   2H+1   +    SO4
-2 

H2SO4 = 2+1 = 3�#� $��C�� 
=78>  �	������#� $������  

= 3 x 3.491x1023 
= 10.65x1023 ions 

 �	�������9:� .;� �<��*�E���F��G  

6                                16= 2.05x10 

 = 98 g/mol   ���
� 
6.02x1023 = 98 g ������9:� .;� �<� 

1= 98/6.02x1023������9:� .;� �<�  

2.05x1016������9:� .;� �<�  

= (98/6.02x1023)x2.05x1016 

= 3.34x10-6 g 

  7        g = 60 �����E���FH��/� 
 = 63 g/mol���
� 

 �	�������� � �������� ��	����
� 
n = m/M = 60/63 
              = 0.9524moles 

I���C���!9:� .;� �<��"� ����*�E���FH��/�  
= 1+1+3+5 = 5 

6I���������	�5�*�E���FH��/��!�  
= 5x6.02x1023 = 30.11x1023 

=7J84DI���������	�5�*�E���FH��/��!� 
= 0.9524 x 30.11x1023 

= 2.87x1024 atoms 

�������� ��	  = m = 30 g           8 

���
�  = M = 58.5 g/mol 

 �	�������� � �������� ��	����
� 
n = m/M = 30/58.5 = 0.513 

�*�� ,KL�����M�N�,	O6#� $��C��� ,P
/ )Q�R���S  

= 1+1 = 2 

6 �	������#� $��� ,KL�����M���9T���N�,	O���!�  
=2x6.02x1023 = 12.044x1023 

=786U�	������#� $���
,
KL�����M���9T���N�

,
	O���!�  

= 0.513 x 12.044x1023  
= 6.17x1023 ions 

�������� ��	  = m = 10 g           9 

���
�  = M = 36.5 g/mol 

 �	�������� � �������� ��	����
� 
n = m/M = 10/36.5 = 0.274 

6= 6.02x1023 �	������9:� .;� �<����!� 
=74?D  �	�������9:� .;� �<������  

= 0.274 x 6.022x1023 
= 1.62x1023 molecules 

 10            g = 6 �������� ��	���V��� 
 = M = 12 g/mol���
� 

64 �	������I�����V����W��X 
= 6.022x1023 

1  �	������I�����V����W��X 
= 6.022x1023/12  

6  �	������I�����V����W��X 
= (6.02x1023/12) x 6  
= 3.01x1023 atoms 
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6.022x1023�����I����� 0
�Y� �
/�Z� �1 

= 24 g 

1�����I����� 0
�Y� �
/�Z� �1 

= 24/6.02x1023 

3.01x1023�����I����� 0
�Y� �
/�Z� �1 

=(24/6.02x1023)x3.01x1023 

 = 12 g������� 0
�Y� �
/�Z� �1 

CHAPPTER # 05 

.11    760 mm of Hg = 1 atm 

1 mm of Hg = 1/760 atm 
850 mm of Hg = 1x850/760 
= 1.12 atm 

.21  101325 Pascal = 1 atm 

1 Pascal = 1/101325 atm 
205000 Pascal = 
1x205000/101325 = 2.02 

.31   760 torr = 76 cm of Hg 

1 torr = 76/760 cm of Hg 
500 torr = 76x560/760 
= 56 cm of Hg 

.41  1 atm = 101325 Pascal 

1.25 atm = 101325 x 1.25 
= 126656.3 Pascal 

2.1                   C + 2730K =  

K = 750 + 273 = 1023 K 

2.2                   C + 2730K =  

K = 150 + 273 = 423 K 

2.3                   C + 2730K =  

100 = 0C + 273  
-173 = 100 – 273 = 0C 

2.4                   C + 2730K =  

172 = 0C + 273  
-101 = 172 – 273 = 0C 

3               = 912 mm Hg 1P 

V1 = 450 cm3 
P2 = 0.4 atm  
    = 0.4 x 760 = 304 mm Hg  
P1V1 = P2V2 

912 x 450 = 304 x V2 
 V2 =912x450/304=1350cm3  

4                         = 1 atm 1P 

V1 = 800 cm3 
V2 = 1200 cm3 
P1V1 = P2V2 

1 x 800 = P2 x 1200 
P2 = 1 x 800/1200  
     = 506.66 mm Hg 

5                   = 87.5 cm3 1V 

V2 = 118 cm3 
T1 = 230C = 296K 
V1/T1 = V2/T2 

87.5/296 = 118/T2 

T2 = 118x296/87.5 = 399K 

6                                    3= 1 dm 1V 

T1 = 300C = 30+273 = 303K 
T2 = 100C = 10+273 = 283K 
V1/T1 = V2/T2 

1/303 = V2/283 
V2 = 1 x 283/303 = 0.93 dm3 

1:0.93 %�&�[�\�]��  
7                        = 1 atm 1P 

V1 = 1.6 dm3 
P2 = 3 atm 
P1V1 = P2V2 

1 x 1.6 = 3 x V2 

V2 = 1 x 1.6/3 = 0.53 dm3 

^�_`�a��b�5�����c�[�d��9T�e  
8                     = 0.4 atm 1P 

V1 = 75 cm3 
P2 = 1 atm 
P1V1 = P2V2 

0.4 x 75 = 1 x V2 

V2 = 0.4 x 75/1 = 30 atm 

9                                3= 35 dm 1V 

T1 = 170C = 17+273 = 290K 
T2 = 340C = 34+273 = 307K 
V1/T1 = V2/T2 

35/290 = V2/307 
V2 = 35 x 307/290 = 37 atm3 

��&�f���/�g9T�	�d��9T�e  
10    101325 pascal = 1 atm 

1 Pascal = 1/101325 atm 
1.6x105 Pascal = 
1x1.6x105/101325  
= 1.58 atm  

�hi��� /j
, �L���, �c�a�	��� ��

/
��\�hi�*�k�

/
� 

CHAPPTER # 06 

1          = m = 50 g ����� ,lmO 
  = M = 450 g������nO 

 = 50 + 450 = 500 g�����op 
 = (m/M) x100 qir  

     = (50/500) x100 = 10% 

2       3cm0 6=  v=    ��� ,lmOd��9T 
  = V = 940 cm3����nOd��9T 

 = 60+940=103cm3����opd�� 
 = (v/V) x100 qir  

     = (60/1000) x100 = 6% 

3.1           = M = 0.5 M st� 
 = 250 cm3 d��9T���op 

= 250/1000 = 0.25 dm3 

uvwxy=39+16+1���
���� ,lmO 

= 56 g/mol  

   � ���� ,lmO 
 ����
���� ,lmOz��d��9T���opz�st�  

m = 0.5 x 56 x 0.25 = 7 g 

3.2          5 M2= M = 0.st� 
 = 600 cm3 d��9T���op 

= 600/1000 = 0.6 dm3 

u{|{wUy =  ���
���� ,lmO 
= 23 + 14 + 48 = 85 g/mol  

   � ���� ,lmO 
 ����
���� ,lmOz��d��9T���opz�st�  

m = 0.25x85x0.6 = 12.75 g 

3.3              = M = 1 Mst� 
 = 800 cm3 d��9T���op 

= 800/1000 = 0.8 dm3 

u{|4}wDy =  ���
���� ,lmO 
= 46 + 32 + 64 = 142 g/mol  

   � ���� ,lmO 
 ����
���� ,lmOz��d��9T���opz�st�  

m = 1 x 142 x 0.8 = 113.6 g 

4= 20 g           s= m����� ,lmO 
u{|~�y = Ms =���
���� ,lmO 

= 23 + 35.5 = 58.5 g/mol  

 = Vol = 400 cm3   d��9T���op 
= 400/1000 = 0.4 dm3 
M = ms/[(Ms) + (Vol)] 
 = 20/58.5+0.4 = 0.85 M 

 5= M = 0.4 M            st� 
 = 100 cm3 d��9T���op 

= 100/1000 = 0.1 dm3 

u��~�4y =  ���
���� ,lmO 
= 24 + 2(35.5) = 95 g/mol  

   � ���� ,lmO 
 ����
���� ,lmOz��d��9T���opz�st�  

m = 0.4 x 95 x 0.1 = 3.8 g 

6                       = 12 M 1M 

V1 = ? 
M2 = 0.1 M 
V2 = 500 cm3 

����op� ,l����,	��op�� ,K,��)���, �
/�Y
/�� 
M1V1 = M2V2 

12 x V1 = 0.1 x 500 
V1 = 0.1x500/12  
     = 4.16 cm3 
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