
����� ���	
46-………. may be defined as the science of the occurrence , distribution , and movement 
of water below the surface of the earth . 
1)Geohydrology    2) Groundwater hydrology 
3) Meteorology    4) Geology 
 
47- Slow movement of water or an other fluid through porous material like earth or some 
types of rock such as limestone is called …………. 
1) upstream                2) seepage         3) effluent                     4) sewage 
 
48-Qanats consist of an underground ………… which starts at some natural source of 
underground water supply . 
1) channel   2) flow   3) river   4) stream  
 
49- the hydrologic cycle is basically the movement of …….. 
1) atmosphere from the sea to the land  
2) atmosphere from the continents to the oceans  
3) water from the continents to the sea  
4) water from the sea to the atmosphere , to the land , and back to the sea  
 
50- the word " fluctuation " means : 
1) burn with a bright flame    2) drifting movement  
3) up and down movement   4) process of casting  
 
51- ……….. is the movement of water thought the soil surface and into the soil . 
1) Precipitation     2) Evaporation  
3) Infiltration     4) Irrigation  
 
52- In addition to general losses in an open channel, water ……. is also important 
1) seepage                  2) evaporation                    3) turbulence                4) infection  
 
53- In Darcy - weisbach equation , (f) is : 
1) friction factor      2) pipe length  
3) pipe diameter     4) velocity head  
 
54- In  hazen - Williams equation , (S) is: 
1) relative roughness factor   2) hydraulic radius  
3) hydraulic slope     4) head loss  
 
55- A seismograph is an instrument concerned with ………. 
1) transmission   2) great pressures   3) station   4)earthquakes  
 


�������
�������	 
� ����� 
��� �� ���� ������ ��� ����� �� �� ���	 � 	�!"# ��
��� ��� �� �� 
��� $�� � %&�� � '"!"	 

��( ���	 ��)��*���+ ,-.-	 /��'& �� � ���	 � 	�!"# 0��1),2	 �2 '"!"	 %2-3 
��� $�� 4�5��� 6�"	 %&�� /%& 7"89� 

%&�� .

www.collegeprozheh.ir



*(</>�>()/**)(0/*�<(*/)1

�0�,? �� �� 
5�@��� 
5���� ,�� AB� 	 ��CD��� E�%F �� ,G�� 	 ��� &�B� /% .�2B� H�2� 2���� 
2��� ����2	 ���

�/�I ��*>�� %&�� ���	� 	�!"# .,	 7"89� �� ,J'K 
3 
��� LMB �� N%	 $�� ,? �� 
 O�� 6���F 4� PQ� R %+� 

�<)>*��� 

<��<0*1�)< )(
3

s
mQ

*(�</>� '" 5�B >(�</>� '" 5�B )(1>/*� '" 5�B <(�</)�'" 5�B 

�1�R ��"3 S�����%"+ �� 6� 
M��� � S���� "+ T�(�	 

*(S�����%"+ %G�	 � 6�	� U�� �� ,�%5��� N%& N��""V� ,-.-	 

>(S�����%"+ 7'8	 � ����	 ���� N��""V� ���� 

)(S�����%"+ 
� 
 ���� � ���� 
��� E�? �� ���� ������ N��""V� ,-.-	 

<(��� S�����%"+ %G�	 � ,�%5��� N��""V� U

�W�4X"B ���� ,�� /��B �� *�� �B� /%& ,���? 
G�B .6���� �� 
2# ���� E�' �� %Y�� %-3 ���2� 7Z�%2� 
G�2B ��2�

 4X"B*��R %+� [� 
G�B 

*(�/*W>(�/0)(�/>0<(�/)W

�\ �
# �B� ,O�����%"+ ]%��� S�����%"+...........%&�� %��� �� 6�.

^(���� PQ� _(4�5��� ������ `(,�%5��� ������ a(4X"B PQ� 

�^ �	���b 
3 ��"� /��%5� ���� S��I"-'"G /�I B�R��� ,	 ��# 
� ��  
^(,�� N��"V� _(4� LMB N��""V� 

`(4� �K�B N��""V� a(4� LMB �� �"cC� N��""V� 

�>��9��� /��� �� ��d-	 (Return Period)R%&�� ,	 
3 

*(/%�%b �� ���8� N%	 $"I5�"	 >(/%�%b �� ���8� N%	 �e#�%� 

)(/%�%b �� ���8� N%	 7Z�%� <(P+ �B �9b /%�%b �� ���8� N%	 7Y�O %� 

�)�E�	�O �� Q=C.I.A �� ��d-	 QR��"3 

*(4X"B 6���F N%	 �� �� 
d.G /%� P'�#�	 >(���� N%	 �� "c�� 
��� /%� AB� 	 

)("c�� 
��� /%� P'�#�	 <(T�%8f"+ 

�<��@��-8� N%& 
� ,5���� ��B��B �� �K�B �� � 	 ,!"	 ����2	 
# �� 
��� 6�)�6� 2#�'� 6�2	� � �2��	 � 	�2!"# 

�/)N%	 
� ]�B� �K�B �/<�2B� /%���� �K�B .,���2Y �� 
2��� 4�25��� U��2� 
2#�/�S�����%2"+ g�� ,2�� %2&�� 

R�B� T�%# ����� 
"5�D �� Uh8	 � 	 U���� ,F��@ 

*(0/W)>(1/>�)(1)/>�<(�)/<

www.collegeprozheh.ir



���� ,I5���� /%�%b  G�� �,,	 [� %+� 
# N���� 
F�� 6������..... ��+ �"h�� $�� �� �........R �B� 

*(,�-	 2��%��b >(,�-	 2��%��b�5 )(�Ce	 2��%��b�5 <(�Ce	 2��%��b 

�
���������
���� 
5H�B �O� ��%J	 
���� ��%�� 
�H �� %��� S�����%"+ �� /%	� �B�>%2&�� ,2	 � 	 .
2�H ����2	 
2# ,���2Y ��

 ��%��<���%�� 
�H i�jc	 ,+%�� � ���	 � 	�!"# *�%���%� ]/��B $�� �� �&���� 7��Z 4� PQ� ]%&�� "�2 	 6�2"!"	 %2-3

 R%&�� ,	 Uh8	 

*(1>(*>)(>�<(<�

�0�	�c� m�C.	 ��%�� 
�H �� �<�,8"G��%"+ ���%+ U��� � � 	 6��/>� '"!"	 
"5�D�� �B� ./��2B E�J 5� �"!��Z ��%J	

R%&�� ,	 ��� �� ���	 � 	 %-3 

*(*�� >(<)>� )(1�<� <(*���� 

�1�n� 4� �� �� 
5�'5 �� P�"-	 � P"�!# ��(5�� �d! 
�� ����� U"���*�0�/��B� � "G �� 6H�� ,#� ,!"	 .$2�� 72# , cB

 �22 "G �� T�22� ,22!"	 %22-3 �22� �22���� 4�CaCo3R%22&�� ,22	 )P"�22!# N�22-��# T�22� 6H�� ,22#� 6����,22'�� 6�� � T�22� 

3.242 =+Mg�402 =+Ca�B� .(

*(*�� >(�/10)(*>� <(��

�W���9O �.� ��%�� 
�H �� ���pbq��5 U��� �/*6� �	�c� ] ��� �� � 	 )��2���� 6� ,8"G��%"+ U"& � � 	 >/��2�� 	 

�B� � 	�!"# .R %-# ,	 ��CK 4� Uh8	� 	 %-3 
5���� ]��%�� 
�H r�K � 	�!"# �+ �� 

*()�>(W)(>�<(*�

s\�T�%# 
-�� �� �� �B� �B�� ��j.	 � ���� ��%�� 
�H �� E�J 5� �"!��Z U��� ���	 �� ��� ��+:

^(�B� �"V 	 6� 6�"	 ��j.	 ��%�� 
�H �� ,G� ���D 6� 6�"	 ���� ��%�� 
�H ��.

_(��%�� 
�H ,G� ���D 6� 6�"	 ��%�� 
�H ��5 �+ ���B� ��j.	 ��%�� 
�H �� u"� 
9"'+ ����.

`(�H ,G� ]�"V 	 6� 6�"	 ���� ��%�� 
�H�� �B� ���D 6� 6�"	 ��j.	 ��%�� 
.

a(�B� ��j.	 ��%�� 
�H �� u"� 
9"'+ ���� ��%�� 
�H �� ,G� �"V 	 6� 6�"	 ��%�� 
�H ��5 �+ ��.

0*��H �� �� ��Q	 ,+%�� T�(�	 
� 
F�� �� ] ��%�� 
��# �&���� 6��� ,	 4� ��%J	 
3R

*(���� ��F� ��%�� 
�H �� 
# ,�� PQ� T�'� >(%&�� g��c B� 7��Z 
# ��%J	�+ 

)(��& ,	 
�pV� ��%�� 
�H �� 
# ��%J	 6� <(�B� ��"5 ���	 
# ��%J	 6� 

s_�R�B� L".Y vX	�# ��� ��+ 
-�� �� �"	�%# 

^(pbq��5 U��� ,8�"O N�"Y�j@ �� ,h��� AJO ],B��� E�	�O �� ����B� u��	�� ���	 w�@.

_(,'5 �(5� $"� ����� ,G�@ ��xO $ �+ �� ��"�� m� 
�H N��q 6�3 �B� P# ��"�� 6� i�jc	 ,+%�� $�����-� ]%5�	.

www.collegeprozheh.ir



`(� �FG 
� ] w�@ /%-+� 7"89� ���	 ,8�"O N�"Y�j@ �� /�XK ,��q ���pbq��5 U��� ,2	 q�2�5 6� �� 
# ,� 2"5 %2-#

�B� 
 ����.

a(i�j2c	 ,+%2�� 4� $ &�� 
I5 
� m� N��q 7"	 7"G� 
� �	� ]�B� � 9"� ,-& ��(#�@ 
� �C�5 m� 
�H 7c!c� 
3 ���

�B� P# ��"�� 6�.

s`�............ ,	 
 �� �%5��B �� 
�H 
� ,	 4� ���� 
5 
#��& � 4� �#�� ,y�5��� 
5 � %&������ ��F� 6� �.

^(Aquifer >(Aquifuge )(Aquiclude <(Aquitard 

sa�,2	 P2# ]m�2C.	 ��%2�� 
�H �� /%& ��� ������ /�(� /�3 �� �� �O� z��c	 �� �� %2&��.T�%2# �2�� ����2	 �� �2�

,	 ���� �	� $�� {K�� %5���.

^(/��B ���� E�J 5� �"!��Z _(� H�� /��B ,8"G��%"+ ���%+ U��� 6�� 

`(/��B /�"@q U��� 6��� P# a(��%�� 
�H ���� �	�c� 

s| –~��'b u��	�� �� �� )4�#�~ ��� 
�(�� ����� ~��'b ,�� ]_\\ 78"2B �2� ���� 
2� �2O� ��%2J	 � ��� �2� U2h8	 �2 	 

�� ����� ,' ���IG`/\,	 � 	 %&�� .� /��B E�J 5� �"!��Z ��%J	,	 ��� �� ���	 � 	 %-3 v���% R%&�� 

^(|`_(^__ `(^�� a(`�` 

����� � �������
s��,	 ����� , Z� AJO �@��-8� 6���F Pd-	 �MJ	 �� E�5�# �� �� 
# % O�:

^(%&�� w�8MY� 6�%� � �� � /��� ��%C"& E�5�# �#._(%&�� w�8MY� 6�%� � �� � /��� ,JO� E�5�# �#.

`(%&�� w�8MY� ����� � �� � /��� ��%C"& E�5�# �# .a(%&�� w�8MY� ����� � �� � /��� ,JO� E�5�# �#.

ss�,5��.� ��O ��(5���F:

^(,	 E� -# �B�H�� �� v�' � %5�&._($"��b �� v�' � ,	 E� -# �B� %5�&.

`(���� ���� U��� 
� ,I �� E� -#.a( ��,	 E� -# �B� $"��b �� /��� �B� H�� �� /�� 6���F 7"89� 78& 
� 
��&.

s����� V�K�B AB� 	 6���F �������Q	 ����� ��U�K�B ,&�� 6�%&�� ��/��� B� ��
M��� ]�& 4��2F L".2Y 

�� �c9	 %"-#.g4� & 7JD 	,%&�� U��� �& ��C6�95 /��� /%& �B�.

*(
�gu

CV =>(
C
ug

V �=)(
g

CuV �=<(
g
CuV �=

0W�6�"	 
� �� 
G�G �MZ ��� [�C���� 2 ,B��� 
M��� �� /��� B� �� >�� 83�# %Y�� �2O� ]%25�'� �2��D �2( "'# ���2B ,G� ��&

,	 ����� %-3 
G�G $�� �� ,#�8MY� R��& 

*(������� >(����� ��(3 )(����� 
B <(>�/*����� 

1���-F � E�? �� 
G�G �� � 6��8� ��+ 
,2	 7j2 	 �I�%28� �2� ����2	 ��2? %-2&�� .E�� 
2G�G �2MZDT�� 
2G�G �2MZ �D)

,	 %&�� .�� �C�5 �+ ,)*Q/>Q(R �B� �%J3 

www.collegeprozheh.ir



*(0/*>(>/�)(�/W<(�/*�

1*�
 �&� 6���F �� �� (Turbulent)T�%# R�B� L".Y ��� ����	 �� �� 

*(,	 �#�� P+ �� ����	 ��M� E�"B ��+ 
�H %--#.

>(�B� � 9"� �� 
Z�� 6���F �� 
��9	 �G�� �� �+ 
�H $"� u-� .

)($"� ,�%-C�3�B� P(	 ��"�� �+ 
�H .

<(�B� �%G�-�� �%K �� ,h��� /���'+ [�C���� 2 ,B��� U���.

1>�,	 ,5H�? P�X	 U"& �� 
� %-� U"& �� ,2	 ��2��� U"2& �� ���@�� 7.	 �� ,8"G��%"+ ��b �� � %B� %2 O� .�2��

,	 ��""V� 
3 ��b 7.	 %��� u��O� 6�	� �� P�X	 U"& ���� %--#.R

*(? 
� ,	 �#�� �B� H�� S� %-#.>(,	 �#�� �B� $"��b S�? 
� %-#.

)(���� ,I �� 6���F ,�� 
�.<(,'5 ��""V� 6� 7.	 %-#.

1)�U��� �� 
M��� �� 
!'F T�%# fR �B� A!n [�C���� ,B��� 
M��� �� 

*(U��� ] i�@ ,C�5 ���� �� ���� 
� ]H�� vX	�# �%G�-�� ��%K� ����f���D �B� .

>(U���f�B� �%G�-�� �%K ���� AJO T��� ��(5���F �� � �B� ,C�5 ���� � �%G�-�� �%K ���� ,!# �G�� �� .

)(U���f�B� ,C�5 ���� ���� AJO 
 �&� vX	�# ��(5���F �� � ,C�5 ���� � �%G�-�� �%K ���� ,!# �G�� �� .

<(U��� f5 ���� � �%G�-�� �%K ���� ,!# �G�� �� �B� ,C�5 ���� ���� AJO ,G�J 5� � T��� ��(5���F �� � ,C�.

1<��# r�K 
� ,JO� ,!"M �	 E�5�# �� �� 
# ,8"G��%"+ ��b �� �� ,O�j	 6��� %"-# 4��� >,2�� ]�2 	 sm /310 

,	 N���!"# %-3 /�� O� ����� � 	 �� 
"G�� �'K �R%&�� 

*(1/�>(>�/�)(*>�/�<(>�/0

����� ����� ���	
�|�,b8� N�#�� %	�
�# 
����� ,5���b 
B���# ,8"5�  R �B� /%& �+�� N��Y 
3 
� ��� 
^(��"cC� N���B� 6%5�	 ��F �� _(
� � ,C"&��� ��	�!I-# ,-"95 
`(/��Z � 	�Z N���B� ��a(
� � ���� 6%& �"'K ,8+� /���@� ,-"95 

���� /���R %&�� ,	 ��� ��+%5��B 7	�& m���� �� 6� �I- 
^(6�%� � 6�"!(O ] /����B ] ���B ��+ %5��B _(TX�� � ,	��� ] 6����� ��+%5��B 
`(���B � 6�"!"(O ] 6����� ] ,	��� ��+ %5��B a(TX�� � /����B ] ���B ] ,	��� ��+ %5��B 

10�%5��B .......... �-B 
B�	 �� 7�9 	 ,B6� � !",6� �"!� � 7"& )/��� 
� z���	 (............ �� N���2B� $��� /�� �� �� ���

 6����)�CG��(�B� �����@�� �Y�@ �"'+� �� �-B E�n� /�"@q �C-	 6��-h� � /���.

*(�H �+� 2�"B���~ >(�9'& ��"B���~ 

)(/�� "� 2
B���� <(�	��� �
B���� 

www.collegeprozheh.ir



11�R�B� N��� 	 
"J� �� ��� ��(!�� �� �"	�%� %5�� 

*(m���� >(g�� )(��9	 �P9O <(6���� 

1W�%5��B .................. �� u"� �	�c� 
� �� /��Z 	�Z N���B� 7	�&)�� �-2B 
2B�	 �� 7�92 	 � 	 ,6� 2B��	 � 6� �2 !"B

���� ���� 6��"� ��� 
�� ��& E�'& �� ��� ��.

*(6��"I5�@ >(�2"! �b )(6��9b� <(/%��b 

W��R �B� 
 &�� ��"D�� 
3 6���� ,B�-& $"	� �� [�B ����� 6%& ��� 

*(,y�'��	 �"G�hO m���� >(m���� ,����@ $"3 

)(��CG� ,����@ $"3 <(��CG� ,y�'��	 �"G�hO 

W*�R �B� ��� ��+ /��� �� �"	�%# 
� z���	 v��%'K 6���� ��� � ��5 ���@q � ,y��!O 

*($��C	�#���-��>(#
B���)(��"&�� <($��C	�#�b 

W>�R ���� �J��M	 ��� ����	 �� �"	�%# �� ��CG� 7�� N�jc9	 

*(�B� ,-"95��O E�� �� 6� ,G�'& 
"&�� � �B� �Z�� ��CG� ,��-F 
-	�� �B���B ��.

>(,'�%Z 7�� �� ��& ,	 /%�� 6� z�J5 �� ,xh� �� m�5�"Z� 
 B�b � �B� /%5�� �� �.

)(�B� , B��� 7�� �� � ,��-F ��CG� �� ,G�'& ��CG� N�K����� /%--#�%F %�.

<(%-# ,	 �%F ,G�'& 
-	�� N�K����� �� �� �@ ,!��B �&� %� � �B� m�8h	 ,!��.

�`��� �B� ,���-� ���" c� NX"�9� :

^(��	�!I-� ] ��� ���~ 	�Z ��(5��	 ] �� /�(Z ,�+� ��(I-B 
B�	 
_(���'B� ��(�+� ] �� ���@ ��(5��	 ] ��	�!I-� 
`(,�"!"B ��(I-B ] ,y��	�!I-� ��(I-B 
B�	 ] ��	�!I-� 

a(�� ���@ ��(5��	 ] ��	�!I-� ] �� /�(Z ,�+� ��(I-B 
B�	 

����	 ��	 � �� � 
�!�" 
�!��
W<�"	�%�R%&�� ,	 ��%�� 
�H ���� �� /%& �3�� ,hZ�� E%	 ��� ��(G%	 �� �

*(�� 
B�	 E%	 >(�	��J	 
�C& E%	 

)(������ E�"B E%	)Viscous fluid(<(�	��J	 E%	�6��@ 

W����G�5� ��(G%	 �F �"	�%� ),B�"Z �� ,(��9� (R��"5 

*(S��& E%	)Transparent(>(,��� �G� E%	 

)(������ E�"B E%	 <(,��9n E%	 

W��R�B� T�%� �%h� �� 6���F ���B 
"C& ���� E%	 $�� G��% 	 

www.collegeprozheh.ir



*(�� 
B�	 E%	 >(,��� �G� E%	 )(��%.	 �Y�-K E%	<(��%.	 7���� E%	 

W0�R��"5 6��c�� �� ���B E%	 ,!Y� S�%+� �F �"	�%� 

*(,�"G��%"+ ��+� 	���b $"'c� >(4� ���-	 ����%	 

)(,-"	���� 4� 6���F�� O� ,B��� <(�+ /%-�H� E�J 5� ,B��� 

W1���� ��%J	 ,-"	���� 4� ��+ /��B �� 6���F P �"B ��%K 7� ��� �� )Head (R�B�Q� �� 7� 

*(+6��c�� z�J5 
' >(
�C& ��+ /�� 

)(6��c�� ,!@�� ��+��	 <(Pd-	 7�& �� ��+��	 

WW��	��J	 ,��� �G� E%	 N���� )R(6��@ E%	 ����	��J	 )RC(R��"3 

*(E%	RE%	� ���%5�	 �"n 6���F ���� RC� ���%5�	 6���F ���� 
����� ,	 �.

>(E%	RE%	� ���� 6��c�� ���� RC� m�C.	 6��c�� ���� 
��� ,	 ���.

)(E%	RE%	� ���%5�	 6���F ���� RC� ���%5�	 �"n 6���F ���� 
��� ,	 ���.

<(E%	RE%	� m�C.	 6��c�� ���� RC� ���� 6��c�� ���� 
��� ,	 ���.

*����-K ��(G%	 �� 7� ��� $�� G��% 	 R��"3 ��%.	 �Y 

*(m��� ����E%��B >(�(F ��� 4��- 	 ��+)ADI(

)($"��G�� ��� <(,����~ ��� 

www.collegeprozheh.ir




