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On a spring morning, an old woman was sitting on the sofa in her house. Her young son was reading a 

newspaper. Suddenly a pigeon sat on the window. 

�� �U ��#� X�
8	 �U ����  ���� ��2� 89�  .��� �>.5� ���� .��� �����9� �-���� ��7 �� E���K  . ��#3���U 9�  !���8 .5� , [&� .H  

The mother asked her son quietly, “What is this?” The son replied: “It is a pigeon”. After a few minutes, 

she asked her son for the second time, “What is this?” The son said, “Mom, I have just told you, “It’s a 

pigeon, a pigeon”. After a little while, the old mother asked her son for the third time, “What is this?” This 

time the son shouted at his mother, “Why do you keep asking me the same question again and again? Are 

you hard of hearing? ” 
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A little later, the mother went to her room and came back with an old diary. She said, “My dear son, I 

bought this diary when you were born”. Then, she opened a page and kindly asked her son to read that page. 

The son looked at the page, paused and started reading it aloud: 

��
  �� 9 H+� E��!� �� ���� 	-D��U -� �� =��  >+���
  :HB3 9� .H53 �»?;  .��	"? � 0��0  =��  >+�>�9 �� ��
 -� -$�>� �!8  ��"- «.
�dB
 9� ef)8� ��� #� �� 9 � � ��� ��
 �-
 �� 9 � � P@� 	� � ,�1� �dB
 �F ��  .� .-���C� �� �dB
 �F H)��� 2 .� ��8 9 � -&�� �� g

-����  :� �  

Today my little son was sitting on my lap, when a pigeon sat on the window. My son asked me what it was 

15 times, and I replied to him all 15 times that it was a pigeon. I hugged him lovingly each time when he 

asked me the same question again and again. I did not feel angry at all. I was actually feeling happy for my 

lovely child . 

�9 �� >�9
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#��5� ��c) 9� �� ���  N 0� .H)�  !��� �F
 ) � ,���9� 9 ,���9� ���	- � 9�j�
� 0� ./>+ 3 2��F �� M5; �� � ���<;
  ."-5�� �� 0� %��9 ��  =�

 .� H)9�
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Suddenly the son burst into tears, hugged his old mother and said repeatedly, “Mom,  mom, forgive me; 

please forgive me.” The old woman hugged her son, kissed him and said calmly, “We must care for those 

who once cared for us. We all know how parents cared for their children for every little thing. Children must 

love them, respect them, and care for them .” 

��#3��  3 �� g9 �  .� �F�� � ���� 	� ��2  � @� 9 H+ 3 2��F �� ��j�  :HB3» 	����� 	�����5C�� �� 0��k- 5C�� �� 0� j�Bl$�-.« � �F�   ��
)�� �� 9� 	H+ 3 2��F �� �� 2 .��- � .��� �� 98  :HB3»�� ���- ��.� ��
 �9� ��8 &� H��� � 	-�� � H��� � �� ���/ .� ��N ��
����/  ��

-$�9�0 _  N  =�� �� ���1_�? @_��
 ��-�� + ����� H��� � -�� �. ��-�� + ���- �F�N �� H)9� �>��� 	-&��� �� �F�N "� >7� 	-����1� 9 �� �F�N 
H��� � -&&�«.  

♦ ��8( 0*&	( ��%:  

���� H.�$
� �� 
5) � 8�N�F �� ,��B>)�  �� ���!:-&>.N  �� W�! ! �� H��) ��c) �N  

����� 	
��  
��� ���� 

Who (
.� �_) (���K ��DB� �� �;�+ jm��D�) nC� U�  

What (  �_8?�_ ) (���K ��DB� �� �;�+ jm��D�) o
� U�  

Where (�[�) (���K ��@� -��) ��@� U� 

When (
>;�) �_ / %��� �_) (���K ���� -��) ���� U� 

Why (� _) (��� "�[�� ��$�) ��$� U� 

How ( �_��= ) (���R� q��)9 / H$�7 -��) ��� "�[�� 
1��1_ 
  

  

��� ����	
� ��
� ���� ���� �������� ����� 
��
 ��� ��� 
  �!"� �#�$�%&:  

1 �
�� ����� 
 �#���"($&.  

2 *	
 �� �+�� ��� �
�� �����, �-  ��
��� �- �
� ./ 0��� 12� #% �� �# 3#�45� ����� 6��
 78� ,�$*�&.  

3 9��$:"��; <��� �# �
�+� 
�$*�& ���)� ���  1	> �
�+ #% �?� #��to be »�*	� am/is/are/was/were «�� �B�  ��
1	>��� C+D� »�*	� can/may/should/must «
 �
�+ �D� �� �# ./ 6E�% %�+D��#D/F& G #%$� ���3#�2  ��

 �
�+ �D�»do/does/did «
 �>�H��$*�&.(.  
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Q�! �� �K�! �� m�7���d � 	,-� �b���
�N���/ ���� �� ,��B>)� ��8�N 5) �
 ��c) ,-� ,���  W)�&�����./:  

We can visit him after dinner. (When) � ��
����!/ &� ����� "�� �� -D� �� 9��/(%��� �_) . 

1
� �� 
5) � q��� �->�� (:/�.���  

When ………………………………………………? 

20�� ��) 
5) � q��� 
&D� �� �K�! �� ( �K»%��� �_ (« ����;»after dinner «
� s�7 �� ("�� �� -D�):/�&�  

.after dinnervisit him  canWe  

3 
#K9 �D+ ���K �� ��_ (»can «
� ���K �9� �� �� �F 	���� ��K9 �� �� ���K �u� 9 /��9F»When «
� �+�Q�:/�&�  

When can we visit him?  
� %��� �_ ��`/�&� ����� �� 9� /����! 
  

  
1+ 49���  '+"�8(�  ���+�: 1.� '� �';��� �;+ ���� ���96 <(�=� ��*�� ��� � ���4$	� '>;� .�� �;+ �� �.�6 =<(��  ?	�*3

"�8( 2>@ �';��� .�@	� '*@��  

She is at home. (Where) � Where is she? 

 

They should buy some bread. (What) � What should they buy? 

 

She worked hard. (How) � How did she work? 
  

  


���: ���� �� 
��	 ���� ���  ��� �� A !  � �"#  ���$�% B �&�$'( �)*� ��) .�$�% B !  � �"# ��-&. �/�(.  

 ����1 � &2')1400(  1. He always speaks slowly and calmly. 

A 

 

 ����1 � &2')1400(  2. Mom forgave me for breaking the vase. 

 �� �2� � &2')1400(  3. I have kept a diary for twelve years. 

 �� � &2')1400(  4. Students should appreciate their teachers. 

  a) be grateful for 

B 

  b) lack of success in doing something 

  c) in a quiet way 

  d) to stop being angry with someone 

  e) a book in which you record your thoughts or feelings 

:6�&�   

1- c  �N 9���5  9 "��F� .��� ��8 � H�d

-&��9� �� = .
 "��F  

2- d   ��-�3 0>.@�  =�� �� �� 0� �����5C��-5� H)� = .��- ���<; ���H .� H)� ��
  

3- e    �� H)� ��) ,���9� 0��� =��  >+� �>���"� = .
��>� � H�I �� ��� ��)�.7� 9 ��@+� �F �� ��
�&�-  

4- a  E��������F ���- ��?1)�f) /�D���N��5 -&��� =�� �� ���� ��?1)�f) = .  
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&2'�   ����11399: 
:	; ��   ��&� <
���� =�&*� �� ��>' �1� ?�&� �)*�) .<:�#&� <� �"#�� @1 A)BC �DEF 
��G ���� �H'  ��

?�&� *�)�(.  

The baby enjoys sitting on her mother’s l  _ _  . 

:6�&� lap  9� 0>.5� �� �y� �F8 ��8 � ��$ 2����
� �.  
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 ��20 ���	 
�� �

�����  �
�
��2��� �� �	 ��� �� � ��� ��� �� ��	  �� �!� �" #$�# %
��&� '�# ��� �� ��5/2  *���

� ���+ 6 � -�
.� �� *����+ .0�� � ���  
  

    

�1
� �" 0�� �� -
.� +�� $��23�4 5
2� �� �2��6�789: ;<�=3 	8�
� >�f (x)  ��x a−  �����f (a) .0��  

 ?�� 3 $�# �� +<9@�Ac a sin bx+  �c a cos bx+ �� $��1 B��4 #$ � *$� �A.#�<C  

:��� ��	
�� 
���  

1- :��	�� ����  ���f (x)  �� ��P(x) ���	 
��
� ����� ����� ����g(x) ���� � ����� �����R(x) �� ��� ���� ��  �!"

R(x)  #�P(x) .��� �%��  

f (x) P(x) . g(x) R(x)

Sµv¤ ZnIi

³¼v£¶ ¾Ã±øï³¼v£¶ ½kºI¶ïÂ¤IM

↑

↓ ↓ ↓
= +  

2- �����&���
' ����� (�����  f (x)  ��ax b+  �� ��� �����bf ( )
a

−  

3- :��� ������ ��� ��������  
n n n n n n n

n n n n n n n

n n n n n n n

x a (x a)(x x a x a xa a ) n

x a (x a)(x x a x a x a a ) n

x a (x a)(x x a x a xa a ) n

Â÷ÃLö 

joÎ 

Z»p 

− − − − −

− − − − −

− − − − −

− = − + + + + +

+ = + − + − − +

− = + − + − −

1 2 3 2 2 1

1 2 3 2 2 1

1 2 3 2 2 1

⋯

⋯

⋯

  

4-  ,��!� ���!��sinx  �cosx ��:��� �.# /�!0  

  
5-  1��
%� ,��� 1��
� (���f2'!� 
 �
��� �34� ��5 6.��T �� ���" ��  �!f (x T) f (x)± =  

6-  ,��� �� �7 1��
� (���sinbx  �cosbx  �����
| b |

π2 .���  

7-  ,��!� ���!��y c a sin bx= +  �y c a cosbx= + ��:��� �.# /�!0  

  

x

y

sinx

-2π -π π

2π

-1

1

π

2

π

2
3

x

y

cosx

-2π
-π π

2π
-1

1

π

2
π

2
3

x

y

ab

+

>

+

0

c

x

y

ab

+

>

+

0

c

x

y

a

+

>

+

0

c

x

y

a

+

>

+

0

c
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8-  ,��!� ��y a sin bx c= +  �y a cosbx c= + :��� ������ �.# :����  

max minc | a | c
|

T| a |
| b

= = π+ =− 2  

9-  ,��� ���!��y tan x= �� /�!0;���� :���  

10-  ,��� 1��
� (���y tan ax=  �����
| a |
π .���  

11-  ,��� �
���y tan x= �� /�!0D {x | x k , k }π= ∈ ≠ π + ∈
2

ℝ ℤ .���  

12-  ,���tanx �#�� ��  �7( , )π π−
2 2

  �( , )π π3
2 2

 .���  �!<0 =����� ... � 

  

13-  �� ���>��� �!?�:��� �.# /�!0  

  
14-  @!� � A�� ��B�� ��sin tanα < α  
@��C' � @�� ��B�� �� �tan sinα < α .���  

  

����! 1403: �$%
&'( �)� ��f (x) x mx= + +3 2  ��x − 2 +,�-. &/�� ��012��� 3�) ��	�� 4&��5P(x)  ��x + 1  ��

��.&��7. ���  

:8��1  ���� �3��?�  ��� ����� (����P(x)  ��x − 2�� 
  ��x
  ��52 �� 6.DE.�� ��.��
�  

R P( ) m m= ⇒ = ⇒ + + = ⇒ = −0 2 0 8 2 2 0 5  

�� 
���H� �!"P( )−1 ���� ����� ����� �����P(x)  ��x +1 .���  

R P( ) m= − = − − + = − + + =1 1 2 1 5 2 6  

����! 1403: �$%
&'( ��x −5 1 �: &�': ��;<� ��=> �� x − 1 .&/�� -. ?5�@ A�  

:8��1  �?�� #��� ���J%�� �.# �:��
�  

n n n n n n nx a (x a)(x x a x a xa a )

x (x )(x x x x )

− − − − −− = − + + + + +

− = − + + + +

1 2 3 2 2 1

5 4 3 21 1 1

…
  

�� 1402 ���B� ��: 2��� �)��$%
&'( ��	�� 3&��5 ��P(x) x mx m= + + +23 2 1  ��x − 2  �����−3 �� &/��2� ��	�� 4&��5

P(x )+ 3  ��x + 2 �� ��.&��7. ���  

:8��1  ���� ����� �����P(x)  ��x − 2  L��7P( )2 .���  

P( ) m m m m= + + + = + = − ⇒ = −2 12 2 2 1 4 13 3 4  

 /��35 �� ���P(x )+ 3 ���  �x 
−2 ���� 
��
� 6.DE.�� �� �� ����� �����x + 2 ���� ���.�.M  

x P(x ) P( ) m m= − ⇒ + = = + + + = −2 3 1 3 2 1 8  

  

  

y

xO

y

xO

y

x
O

y

xO

y

x
2

π

2

π

π

2

π

2
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����! 1403:  CD��E �� F��� �� G=��5 H��� ?�/ �� 3&/ 3��� ���=%�y asinbx c= +  I�J �� .���a > 0 �����5 Ha Hb  7c 

�� ��.&��7. ���   

:8��1   ����� 1��
� ���� 
;NO �� ��!� ��π  �!?� �� ��!	�� �P�� �� 6�Q �� .���y 
�7

 RS ��� �T�D� ,���ab <0  L!' � ���a >0  RS ���b <0 .���  

a

b

cmax c | a | c | a |

min c | a | c | a | | a | a

T | b | b
| b | | b |

>

<

== + ⇒ + = 
⇒ = − ⇒ − = − = → = 

π π= ⇒ π = ⇒ = → = −

0

0

13

1 2 2

2 2 2 2

  

�� 1402:  CD��E �� 2K��� �� G=��5 ��� ���=%�y asinbx c= + .&�	�='� �� -. CD��E H���=%� �� �
=� �� .���   

:8��1   
���!�� �� ��!� ��T = 6 .���  

T | b |
| b |

max c | a | c

min c | a | | a |

π π= = ⇒ =

= = + = 
⇒ = − = − = 

26
3

6 2

2 4

  

 L!' �!?� U��"� �� 
,���y RS ��� �T�D� 
�7ab <0 .���  

y sin( x)π= −2 4
3

  

�=��L/ 1402: �� 2K��� CD��E 
�=My acosbx c= +  -. N7�'� 3�7� �: &�	�='� ��2 -. �%�;:�5 ��&�5 H3  �%�'�5 ��&�5 7

 -.−1 &/��.  

:8��1    

max c |a | c
T | b | y cos( x)

| b | min c |a | | a |

= + = = π= = ⇒ = π⇒ ⇒ ⇒ = ± π = − = − = 

3 12 2 1 2
1 2

  

.&�': ?5�: O��'5 
��P@ �� �&@ �� �� 2Q�! ����
  

 F��� N7�'� 3�7� (SQ�x
y cos= +5 1

2
 .��� .................. ����� )�� 1402(  

 (N F���y tanx= −  4��� ��( , )π π−
2 2

 ....... U�&�:�.��� ...........  

 F��� C'5�� (Vy tan x= 3 .��� .................. ����� )����! 1402(  

 (
 I�J ��π < α < π3 2
2

  ��&�5tanα  ��&�5 ��sin α .��� ..................  

:8��1   (WT�π4  

T
| b |

π π= = = π2 2 4
1
2

  

�� ,��� ���!�� .�T�D� (1:��� �.# /�!0   

  

  

  

 (X  

k{x | x , k }

kx k x

π π∈ ≠ + ∈

π π π≠ π + ⇒ ≠ +

3 6

3
2 3 6

ℝ ℤ

  

x

y

π

-1

3

x

y

-2

6

63

y

x
π

2

π

2

y

x
π

2

π

2
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�%�� (/  

 tan α  �sin α �J
�.���  

  

  

  

  

  

1 �6�789: >�P(x) x ax x= + − +3 2 3 3  $�8=� .0�� D��E�a �� �$�� C�6�789: �" 8<9" +<<!3 >� >�

P(x) P(x )+ + 3  ��x + 1 BF�.8G
� ��H4  

:?W  ����.��� �J0 ����� �����  

x x

R P(x) P(x ) P( ) P( ) a a a a

+ = ⇒ = −
= + + = − + = − + + + + + − + ⇒ + = ⇒ = −
1 0 1

3 1 2 1 3 3 8 4 6 3 5 10 0 2
  

2 �6�789: >�f (x) x x ax b= − + +4 23  ��(x )(x )− +1 2 BF�#
=� .0�� ��H4 ��a  �b �� �$.8�$�� 0�#  

:?W  �&���
'  �f  /��35 �� �7 ��x −1  �x + 2 YZ�.��� �.[S  

x x f ( ) a b a

x x f ( ) a b b

− = ⇒ = ⇒ = ⇒ + − = = 
⇒ + = ⇒ = − ⇒ − = ⇒ − + + = = 

1 0 1 1 0 2 0 2

2 0 2 2 0 2 4 0 0
  

3 �6�789: >�x +10 1  �" 8<9" ��IJ3 >$ K �$x +2 1 
� �� ��
L M�.8G  

:?W   ���n LM �O�� ��\���  

n n n nt (t )(t t t t )− − −+ = + − + − − +1 2 31 1 1⋯  

 ��
� ]�\x t=2 .�O��  

x t (t )(t t t t ) (x )(x x x x )+ = + = + − + − + = + − + − +10 5 4 3 2 2 8 6 4 21 1 1 1 1 1  

4  ?�
3 $�# ��y asinbx c= + �� D�� 
� .0�� ��
=� 5$ Nb > 0 ��#
=� �a �b  �c  �$

��.8�$�� 0�#   

W:?   �� ���!��x =0  RS ��� �T�D�a b <0  L!' � ���b >0  RS ���a <0  �| a | a= − 

.���  

,��� ��  �#�x π=
3

 .��� ���
�� �����  

| a |b b bc | a | a sin( ) c sin( ) b
a

max c | a | c

min c | a | | a | a

−π π π π− = + ⇒ = = ⇒ = ⇒ =

= ⇒ + = = − 
⇒ = − ⇒ − = − = ⇒ = − 

31
3 3 3 2 2

1 1 1

3 3 2 2

  

5  ?�
3 $#y acosbx= + 3 $�8=� .0�� ����� ;�<9<� $�8=� ����� $
�: � ;��I"
� $�8=� ����� �# 
� O�
93 *$�# �| a | | b |+ 

.8<�
<� �$  

:?W            
T max ( | a |)

( | a |) ( | a |) | a |
T min ( | a |)

®òIÿU= × = × +
→ = + − − ⇒ = = × = × −

2 2 3
0 6 2 12 4 1

4 4 3
  

 RST = 8 .���  

T | b | | a | | b |
| b |

π π π= = ⇒ = ⇒ + = +2 8 1
4 4

  

x

y

-3

1 π

3

y

xO
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6  ?�
3 $�# �� �5P�8.3 M�" ��f (x) tan(x )π= + −1
4

 .8<9" ;�$ O�
93 *$�# M� $# �$ 

:?W  ���� A��5� �� �.# /^.�3� _������
�  

  

   

y

x
π

2

π

2

y

x
π

4

π

4

-1

π

4

y

x
π

4

π

4

1

π

4

π

4

3π

4

3

1+

π

4
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6  ��� �� �	
����
 �	��
� �� ����1  ���� �3  ������ ��	� ����� ��� � �!� "
	�# .%�� �&	� ����� �� �' �� ����

() "�*� +	�) ��
 �� ,�!� �� -.� �/�� (01# �2 ���1
 �*	2� 34# 567 %��8 *�"
 9�.�6:;  
  

    
<=) *� >	?@A () 9*�12� BC� � �!� (A ��1�D E4� (A  	A F��� G�) � "�	H� �	��
� *� %4.�1
 9��AI�C
 "2�1
' 9	� 

"
�	�� ��4�J� (01# ��12"
��K �4�:@
 ������ ,	���� (A () *1;���) �*	2� �	# 9����� *1J�) *� %4.�1
 �*� (A � �!� �' ���
"
 F��� G�) 9��A � �*1
 �	��
� *� +1:C
�L��M � ��*	�# (A -:�# "�	H.�1A ���1
 "�	) "�*� +	�) 9	�  

����  �	
��
 ������� ����� �
:���
�� ���  

1-  ���a  � ���	 
��
b  ����� ��� �� ����� � ���	 ���
� ���	 ��� �� ����� ����  
��
q  �r �� !��� "��#:�% ���� 

 a b q r r b= ⋅ + ≤ <0  

2-  ����  ��
 ���a  ����  ��
 �� '�()* ��b �+��,��- � �.	 /���� !0(+q "1 ����� �2�����
 3��a−  �� '�()* ��b �+�� /����
,��- � �.	!0(+q− .!��� �5��-  

3-  ����  ��
 ���a  ����  ��
 �� '�()* ��b ,��- !0(+q �+�� � �.	��6 /����r "1 ����� �2�����
 3��a−  �� '�()* ��b  ,��-

!0(+(q )− +1 �+�� �/����b r− .!��� �5��- 

  ���95-  �
 �"11 #"�$ % ���& '(
)*+,�
 % -�
,.�(/& 012� �" �����  

 
 ��
 "�#95 � �� '�()* �11 ,��- !0(+8 �+�� � /����7  �������� ����95-  �� '�()* ��11 ,��- !0(+9- �+�� � /����4 .����  

 +,�
 �3� ����� '(
)* 4����a  %b  �
19  �
��
 5(*�* �
7  %12 89 :�;�
+,�
 ��3��� '(
)* 4����a b−5 4  �
19  �"

.�(
�(
  

 
  

a k a ( k)

b q b ( q)

a b ( k q) ( ) k

= + ⇒ = +
= + ⇒ = +

′⇒ − = −
−

++ − = +−

19 7 5 19 5 35

19 12 4 19 4 48

5 4 19 5 4 13 9 1919 1 6

   

4- �� A�B�� '�()* C�D+ E� ����  ��
 �� '�()* �� ����	 ��
 �5 ���m E� �F� �m �+�� /����0 �1 �2 � ... �m −1  �� .���� ��

"���
 �� A�B�� G�H� IA�� J�K E� �F� �� ����	 ��
 �5 �% ���k5�k +5 1�k +5 2�k +5 3 ��k +5 4 .!L�    

5- A�� �� �M05 ,�E ���
� N���k4 A�� �� �M05 ��� ���
� N��� �q +8 1 .��2(5 

  �3�a % ���
 ���� ���b | a + 689 :+,�
 ��3��� '(
)* 4����a b+ −2 2 5  �
8 .�(
�(
 �"   

 
 "�#a OK �!L� ���a + 6 3����0� �5 � 3��� ��� P�� �B0Q E� "1 E� 
�b  �������� .�� �5��- ���a  �b  � 3��� ��� ��
 �� �5

 �� '�()* �� ��
 �� "1 E� R� �5 N���8 �+�� /����1 :!��� ��5��-  

a b ( k ) ( q ) (k q) k′+ − = + + + − + −= + − = +2 2 5 8 1 8 1 5 8 3 88 8 5   
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 5�J� �� () %�� "# �!� �42	A (�2�� �* "�	) %8� �' N�	M O*	P� *� %�� Q�  () "�	H� �	�	��
� *� Q1��
 � �!� �� "J�

5 "
 ��	S��� (A .�12:�42	A (�2�� (01# �' N�	M � ,�!�  

 :,�!�U*VA ,�� ��D �� �4�) %A	W �� �#3 XQ�� �� �� "J� (Ak +6 1 	�k +6 5 .%��  

:N�	M "@46; ��D ��XQ�� L2 �� "J� (A () 9�k6�k +6 1�k +6 2�k +6 3�k +6 4 	�k +6 5 .%�� Q�� �1Y �,�� 9	�
"���A *� �* "7�� ��D E4� ������ Z�� [\�M � Q1�U*VA Z�� ,�� ��D) ���4K �� �#3 "�@�) Q*	HY XQ�� �1Y � (�*��� �10�

k +6 3 �A (3 L_A"���A *� �* "7�� ��D E4� �%�� ��`MU*VA ,�� ��D �� ����A	�A .��4K �� �#3 Q�� �� �� "J� (Ak +6 1 	�
k +6 5 .%��   

  

  

".C�
 +�10 �4��1�A ��	A [4�.# L_A 5@7	C
 �� aM () "���@
 � �!��� 9��A 9� �' �� b�:�4�) (c�*� 	�  

• U*VA ,�� ��D �� �4�) %A	W �� �#3 XQ�� �� �� "J� (Ak +4 1 	�k +4 3 .%��  

•  �K�n �' �2	A B4�d ��D�4�) %A	W �	K| n n−36.  
•  B4�d ��D �A �� �� (4:D Q1�.
 � Q1�.
 �[4�.# b� *� �K�n L_A"8	A �4�) %A	W ���2	A ��`M �A V4� [4�.# F��	
n 

L_A.�1A ���1
 ��`M  
•  �K�a �' ��2	A "��1_7� B4�d ��D B4�d ���D� �� "J� �*�1�� �4�) %A	W �	Ka�a + 2 	�a + 4  �A3 L_A.%�� ��`M   

 

  

 ����$1403: �+,�
 �3 ��� '(
)* 4����a  ��� %� �
4  %5  5(*�* �
2  %3 +,�
 :�;�
 ��� '(
)* 4����a  �
20 .�(
�(
 �"   

 
  

a k a k
a k ( ) a q

a q a q

×

×

= + → = +  ′ ′⇒ = + − ⇒ = +
= + → = +

− +


−
5

4
20 20

4 2 5 20 10
20 2 20 18

5 3 4 20 12
  

  

6-   
m

a , b : a b m | a b∀ ∈ ≡ ⇔ −ℤ  

7-   [ ] [ ]
m

m m
(a r , b r ) a b∈ ∈ ⇒ ≡ 

8-   

m

m m

m

a b

a b a

c c

c c

c

b

a b c

+ +

− −

 ≡
≡ ⇒ ≡

⋅ ⋅

 ≡

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9-   

m
m

m

a b
a c

b c

≡ 
⇒ ≡

≡ 

  

10-   

m

m
m

m
m

a c b d

a b
a c b d

c d
a c b d

 + ≡ +
 ≡  
⇒ − ≡ − 

 ≡   ⋅ ≡ ⋅


  

11-   
m m

a b a mk b mq≡ ⇒ ± ≡ ±  

12-   
m

m
n na b a b

n

≡ ⇒ ≡
∈ ℕ

  

13- 

mm
da c b c a b

(c, m) d

⋅ ≡ ⋅ ⇒ ≡
= 

  

 «««:���* ��S�� ���L �2L�� ���T� ���-� ��S�� E� ��6 ��.����� �B� �� �5  

 +,�
��� '(
)* 4����A = × +1152 244 283  �
9 .�(
�(
 �"  

   

A

≡ ⇒ ≡  ⇒ × ≡ 
⇒ ≡ ≡ ≡ 


≡ 

9 9
11 9

11
9 99

9

244 1 244 1
52 244 7

11 252 7

283 4

   

14-  
���� �� �(�����
10  ��
 �% ������ G�H� "���
 �� .����� �B� ��59712 :!L� U��M� V��+ ��E A�� �� 

= × + × + × + × + ×0 1 2 3 459712 10 10 12 1 7 9 50 10 10   

15-  
���� �� ��
 W(� E� 3��.2L� ��10 ��� �� 'B
 �� ��% i ≡
9

10 1 :�% ����M� �X�2�  

n na a a a a a a a a a a a≡ + + + + + +
9

4 3 2 1 0 0 1 2 3 4⋯ ⋯   

16-  
���� �� ��
 W(� E� 3��.2L� ��10 ��� �� 'B
 �� ��% i i( )≡ −
11

10 1 :�% ����M� �X�2�  

n na a a a a a a a a a a (a )≡ − + − + + ±
11

4 3 2 1 0 0 1 2 3 4⋯ ⋯  

  "��)�a ��� �* �(
�(
 8�/A �"A a= 5 794  B�C�11 .�;�
  

 
  

A a a a a≡ ⇒ − + − + ≡ ⇒ + ≡ ⇒ ≡ ⇒ =
11 11 11 11

0 4 9 7 5 0 9 16 7 7   

17-  :9*	P� [�1.#  G�L A��� E� E�� �� ���i  � ���Y�j ����� G�L E�� ���Y�(i j)> "13��i j− �� �� E� � 3���1 !L�'5I�2Z[�i j r− ≡
7

 

 ���)�r �� �Q�2� � 3��% ���K �� �2.5 A��� �� �% '���i  E� E�� ���Y�j  /E���� �� E�� ���Y�r .!L� �*�BQ E��  

 D/E +F�G -2HIJ�"� K�G �3�89 :�;�
 �I/;L�H
 '	2� % -
(
 ��3M�; ����$ �	N� K�J� O� �O%" �A ��G 89 ���  
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i
i j

j

¸µ¿M

Sz¿LÄjnH#

= = × + × + = 
⇒ − = ≡= = × + = 

728 6 31 4 30 28 334
300 6

3 1 31 3 34
   

 OK28  !Z[����� A�L E� �2.5 A��� �� �0[�6 J�K E� ��� �% !L� �*�BQ E�� ����6 .��L� '�5��- ������[# �� '���� �BQ E��  

18-  C\����
m

a x b⋅ ≡  ��ℤ ��� �[�* � ��� ���� ]��Q(a, m) | b.   

 PA�& +Q(I� "��)� LJ�*n �& �(
�(
 8�/A �"x n≡ −
119

57 3 1 "�ℤ .�;�
 �	;�� B���  

 
  

min

( , ) ( , )

n n n n

= × ×

− ≡ ⇒ ≡ ≡ ≡ ⇒ ≡ ⇒ =
19 19 19 19 19

57 119 3 19 7 19

3 1 0 3 1 20 39 13 13
  

  

 �� ��*	�#1  	#11  5�Sd ��29  ����# �� �4g (A � ��1A ��	� "P�� ������ �&	� ����� (A h1A�
 () "�*� +	�)9  (A 	# ".A	

��i� I�C
 �	�Y �' "�	H� �	�	��
� *� ,	��' (A .���.�42	A (�2�� �/�� (01# 	�  

  

  

  

�� 1402: 8��J ',"A ! ! ! != + + + +2 4 6 100⋯ �
 �".�J"%9 -G�   

 
"�F� '+�!5  ����120  �����0 "�F� '+� .!L�r!  A�0* 
�E� ��r ^�P� 
�5 E� �*5 ]�D� �M05 "�# �!L� �.	 �����!5 

:�������� ���2(5  

A [ k]≡ + + ≡ + ≡
10 10 10

2 24 10 2 4 6  
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 ���� ����� 	
��� 
���� �� ������ � ���� ���� � ����� ���� ����5/3 	� "#$� ��� #% ��� &�'
#() *+ ������1  	-�

25/1 	� "#$� /0�1� � ����23��� /��4 *� &0�$5� ���� 6
� �� "�� 7#8� 	� 3��� "�)�+ � 9��: �"�)�+.����  

  

  

�<-�5=��� �� �-�� 	
�>? *���#� ���+ �� �@�� 	��� ��%.��� ��#=� 	A��� 9�B �� ���� ��()�� � CDE F���G 6
#)  

  

 ���� �	
�

��
 ���� ��
�  
���  �	��� �����	 ���
  �	
�	  ������ ��	
�  

�	��� 

�!  

- ������ 	
��
� ���� ����� �
���  

- ����� ������ �� ���� !� "#$
% � �&  

 ��' �&4 ����)*�
)  

(���, -�. �� �����)  

- 0��%  

- 0�
1
2  

-  ��*�� ���»� 
�«  

-  � � ) �� 5�*�
�' 6�*7 ��

0�
89 �1
&��  

�
�"  

- 0�
89 :���' ;<= :����� �
��� ���%

 �
��#>� ?�!� � :���, �� @*�A�

� !� 	��� � �BC� @*�% 	8�%  

 ��' �&9 ����)*�
)  

 	��� -�. �� �����)

(���,  

- E� .�  

- E� .��
F  

�#8�G. �F�� � 0�)H G� �>��  

#�$�%�&�   

��IJ� 	��� ;<= � �
��� � �.�   ��' �&4 ����)*�
)  

 ����� -�. �� �����)

(���, �>  

- ����K �
%�*G
�L  

-  �
%�*G
�L����K�
F  

�
%�*G
�L 0����% �=��  

#���'(%�   
 � �
M���2 :6���
&*��) ?�!� �� N�)

5�� �� ���,  
-  

 = ���, �� @*�A�DEKA  

 = PL �� @*�A�BC  
-  

���)� �	
�  

5�� �>�
�
. ��&������ "
QG�  

	��� ����#8�% ��BR� -
�S�  -  

�&L  

"
$�)  

">�%  

-  

*+  

 :5�� 6T�
<�� � -
� "
QG� �� UV�

 :5*8 ��7� UW� :�XC� ��*� @�V#��

5�� ���� "
QG� :�Y�� ��*� H��  
-  

�
��� H G�  

1- "
V#$�  

2- "
V#$��
F  

- ?�!��2�>�XF 0��� ">��  

-  ��� 5�
.*� 5�B
� \�$=�

�� 5L ����� � �G�� �]GS�^��  �>

.�.�� ���  
  

  

 �	��, �(�-�1403: 2	�!��� �	 3(4
 ��
 �� �
�" ��  ���5����%� 6  

1����	 #��7� (    2���� :
�; <,�; (  3 #���'(% =�>� 4
 3�! (E ��
 ��  4?���� % �5� (  

:@;�&  `G>B'4  

 �	��, �(�-�1403: �
�"2	�! �� ��A5	��B �� �� <C�( �(� ��	
� �	 3( 6�
5  

1� �� (      2<5
D (    3E�� (        4�FA� �G
>H� (  

:@;�&  `G>B'1  
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 �	��, �(�-�1403: �!2	#���'(% �	 3(JG
�)� �(� ��  �� K��,L �A! ��6�
5  

1 #���'(% (C  %E    2 K%�D #���'(% (B  %C 3 #���'(% (E  %K   4 K%�D #���'(% (B  %E   

:@;�&  `G>B'3  

• :?! 4
 ��(� �	 ���� M���� 4
 �(	�B K%�D  

1 :6IF � 5�� (2�B % 0��' ( :�&3 :0*
� 0��' (4 � �
. 0��' (0���L�� :�&5"W� � 	.*' 0��' ( :c��6 :BC� � 6��* = 0��' (7 �f�<#� 0��' (

���, � �Gf)(�&  

  

 �	��, �(�-�1403: 6�NB �( <;	 �'O�
 ��

AP 4�	�%� =�>� �	��� Q�(	�B 2�  ��  

:@;�& 6IF  
  

• ?��; 4(��� RS	 4;







  

:��)�: ��*� �� ���) �>��V� ?�!� �XC�  

�
F�: �>�XF ��*� g�#W� E�*�� ?�!�  

M;�F�: �>XC� ��&�G���
� �� T�� -7� �� h%�G���� ��   
  

  

 �	��, �(�-�1403: 6�(�A
 2�� 	� ?��; 4(��� :
S	 �	 ��
� %�  

:@;�&  @��
�–  E*G�- h%�G�  
  

  

��� �� 	H
 	
�>? /��GFH� �� #I1� F���G 6
#) 	
�>? ��J-� �#<A.��� ��#=�  

  

�(	�B �	��T �	
�	  

<;��  

� �#=���� � 	
�� !� ��]G& �� �XF 5��*8 �� B
&�2  

� �]G%�' \�$=� �� - f � ��
% ��]G& �� �XF 5��*8 �� B
&�2  

� c�� ��XF 5��*8 �� B
&�2  

<;����  

• 0��� ?X=���A 7 ��&  

• i�� � �>�
. ��
8 � �*. � 0�. j�% � P�, ��&�XF ?�!�  

•  ��XF 5��*8���)��  

• �XF �� �
� ��7��I� ��, 5�
.*�  

• �>� �� ��V#��.	%� k>�<� �>��T�� 5��*8 �)  
  

���
, 	�B �GN',	




  
� !� ��*8�2  

��� !� �>�l#.�  
  

  

K<� = �<M��)���+� 6<��N
� ���  
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���� �(� �	
�	�   U
�F�  �
A�!  

#���'(% �  

 P�, �&��–  5*���% � ���L– � �
��#>� �� 0�. �GF 6T*!A�  

- �GF�&�� � ) �F�� = H G� �>��  

- 90% P�#�L �*� "
V#$� U��� o%*� �
���  

-  

# +  
 	.*'–  �]R–  �#$2) BC� E�*��–  �����–  ���'– (p�G�  

 *�&) �� �S8 E�*��–  *�L–  *�L ���–  �
q��–  ���8– (U�S)  
��*8 ")  

�(  
 �>�>�� ��&�XF– PL �&�� �*.– �>�>�� N �R  

N���#.��l� �*q� �� 0�. �
<!� ����> ��&  
���*'  

?�V�!   6�
G �–  NS)– 0�f 6��f–  �
�*�–  ���
) �&��–  p�G�- ) �����qG  5�*W#%� �)*2  

+ #���'(%  
 P�,�2 6�
G �–  ���8–  c�� "W� 0���–  ���) 0*
� � �B %–  �q����

– (0�
� B % � B��f  
-  

�%�  
 ���*
= �>�XF ��*� o%*� �#l� PXR–  p�G�–  �G
�� �����–  �B %

0�
� ��� � 0�
�  

 �.� 	��% U&�) 5���*R*� � 5�)�*) ��

�f �&��*) �  
  

  

 �	��, �(�-�1403: .��F! XYO� R��� �!L �%�
 	� �(� �N�Z �';���� �( �';��  

1 �	��� 4
 �%� =�>� 2�T (�� ��C E
�
 �� ��,7� % �[ � ��
! % �5� <T�; � �! 4
 �\F� QM;�F�.�
5  

24
 ( ��! �
]90  #���'(% �S��D �� 4',�; <;
& �
 *�'C+ ?��'V� �
� �
�� �	 ��
 ���� ��
�.�
5  

:@;�& 1	%�� (  2	%�� (  

 �	��, �(�-�1403: �����(� �	 3( �  �
A�! �^	 �� ��\(	 �����
 4" �(� �� ��6�
5  

�( (_�	      # + (*  

:@;�& ���*' (g��    ��*8 ") (P  

  

$���% ���  
:�[�" �
�" `�
� K�	��	 �	 ��
 % �)�A]��B U�\�  

�[�" �� 
a�	




  
1:M�; (  "�. �
=�� �� ���K� ���,←  5���� �� H>�.←  � �f ����
� �� I#�� �#S
� �r8– �f���  

2:�
ND (  5�� � �%�� �
=�� �� ���K� ���,← 5��� �� H>�.  
  

�[�" �
 �^b� R�	
T









  

� 3�'��  

� c�H� ←  �>�XF 6���– ���� 	
��
� 5�B
�  

� ��	%� ←  ����� 6TI#8�–  P��rK�–  "S8–  �#=����– �'��$��  

� ��VZ ←  �
Y��
� ���) ")– ^G
.*)  

� � %�	� ← 5*��*)  

  

  

www.konkur.in

Telegram: @konkur_in



  

 21  

28/08/1403  	
��
3  
�

��
��

� �
 �

��
�

 
�

��
 :

3 
 ��5

 
 :�

��
 !

19 
 ��

46
 

  

 �(�-� �	��,1403: U(�5 ���� #�
 �� ....................... �
a�	 �
 �[�".<;	 ��  

:@;�& ��I'  

 �	��, �(�-�1403: �� �[�" �%�
 MZ
� 4! �����
 3( 2��6�(�A
 2�� 	� �
5  

:@;�&  �
Y��
� ���) ")- ^G
.*)  
  

�[�" d�	
T �	
�	
















  

� :�A>T ?'V�; �N�O� �BC� �*�*�  

� :�[%�T % �A�[ �N�O�  ���, 6TI#8�–  5*8 ��V
�� 6TI#8�– ��B� P�l#��  

� :��	%� �N�O�  s<� �� ���#�� U&�)–  � !� ��*8�2– �'��$��  

� :�VeF� �N�O�  P�*8 �� �$<G� �<f�–  ���� 	
��
� -�A� ���– "%L  

� :���B �N�O�  \���� c*��–  E*� 	��>�2 – ��2 5���W�)
$ 5��#8� �� N
#–  �$GR ��F ���) ")

5��$2 ��  

� :�5�	
D �N�O�  ��<7 ^G%– � ) P�l#��  

� �
��! �N�O�  

�  ��NfT �N�O�– :��	
Y';	  5�� 5�*W#%� g

J�–  �2 g) ���7– �]#$�. �r8 U>�B��  
  

  

 �	��, �(�-�1403: 6<;	 �[�" d�	
T �	 3( 2	�! 4
 g

�� �A! *�-'�	  

1 ��NfT �N�O� (– ��	
Y';	      2�5�	
D �N�O� (  

3���B �N�O� (          4�A>T �N�O� (  

:@;�&  �G>B'2  
  

  

:P�Q8� 
��  

• #N$+ R#�  
• P�Q8� ��#=� 	����)#)  
• S�: � �T � 6� *� *NU�  

) ���
 K�
� X,�5BMI( 5�*W#%� �� ����� ����.����� �����) 0��*) ��
8 �> �G�� ��
8 ����� �> 0��
. ������ 5��� :���.��� :	%�� ��G�  

:��% U(�; � �! �A��Z d�	
T  

 *� iB>�–  t��, � �
,–  �'��$��–  	%* >–  0�
� "8� � ���–  ��<7 �$
) ^G% ����– 5���� �'�
%*2  

  

"����� �E�� = �V#�� �#<A�#-�+  

 :R��T %� 4
 4'V
	% ����	 :��)� �
��[1 4(��� (  2���
 <���)C (  

  

www.konkur.in

Telegram: @konkur_in



  

 22  

28/08/1403  	
��
3  
�

��
��

� �
 �

��
�

 
�

��
 :

3 
 ��5

 
 :�

��
 !

19 
 ��

46
 

��% � �! �	�
 ��� 	�









  

� �#��>�� ����) 5�B
� U&�)  

� ���� 	
��
� U>�B��  

�  	>���2 -7�




  
 RS	1: ���>�2 � �#%*
2 ������  

 RS	2: 5�� U&�) �� 5���� u����  

  

&'() ���  

  

	A��-� K%�+ ��@�� *� 	N����� 6
���� � 9�4� �
�G�	� 	
�>? ���� ������ �� 	H
V�-�<� � 	
�<$<� �	H
W<= ��%.��
�A  
  

��VC % �D�
�+ �	 ���D
�Z �� �'5	�-
 :
S	









  

1 (���� 	.��l� 	>���    

2( ?�!� �� �
l� �� �>�XF ��*� 	.��l� 	>���




  
-��) 	W2 o>��.  

�XF ����l]�  

3( o
A� 	.��l� 	>���    

:R��! <Y& c(	�5 	�$f ���� -f��= �XF ��&70 .�.�� 0�>� 6���= \*
$�% �R��  

:	�B ��	�-a�  c�� vI��) 6�*7 ��70  �>� ��% vI��) �> � ��T�� �> �R��10 \*
$�% �R��  

  

 �	��, �(�-�1403: <�V[ 2��� R��! <Y& ���� ��.�5�
 K�(� ��	�P i
�V�; 4Z�� ................ R[	�P �(�
 �+ ��   

:@;�& 70 \*
$�% �R��  

:�(	�B �	
� ��VC �>�XF i��� U&�) �> �#�� �
� �� � 0B� � "
w :*� :^�� �Q� �� 6��

C� ��q>�  

:��VC ��\(	 R(G� �>�
�
.*
� � ��>B
� :�>�
�
. UG)�� :Nx) :y��f :��#)�� �.� �> ���=  

3j!






  

• T�� �r
A� o>��. -�A� 	
���f �� "$
��'�� ���
� ��*�  

•  �> 5�� kr% ��z�&) B % Nx) � 0�
% ��� 6�*7 �� �)��*8(�&  

• �S>� � Nx) �� �SW� �)��*8 ��*� {�� ��5L ��&  

4 �(	�B �	
� �� ��VC ��\(	 R�	
T �	 4';�:  

�(����5  ����B�� �&–  �>�
�
. ��*�–  6��L H�� �*�%– 0�S=U)�&  

��(�
�
�
   P���
�–  -]��–  5�'��*R– 6��S=  

��(��C   �*�–  6���=–  	�*w�–  5���← P*�r��� 6��

C� � 	��� h>�W� ��q>�  

�������  ����l]� � @�V#�� :	.���� �
= �� 5�>� ���K  

�����
 �	
�	:(�	�	�B) 	�B �	 �5�� ��   

:�(	�B <��
�V� (_�	 \��>� � ��#)�� �� �'�*�L  

:�(	�B <�
eT (*  �,��f �*�% � �>�
�
. ��*� E�*�� �� �'�*�L– 	�L�
]G% 6�B�� � U)  

:�(	�B �����
 (k -]��' ��&(��) ��)) 0�*�L 6���*
= 	.*  

www.konkur.in

Telegram: @konkur_in



  

 23  

28/08/1403  	
��
3  
�

��
��

� �
 �

��
�

 
�

��
 :

3 
 ��5

 
 :�

��
 !

19 
 ��

46
 

  

 �	��, �(�-�1403:  �(	�B �	
� ��VC .......................... R�	
T �	 �(	�B �	
� ��	�-a� % :��'�	 Q<5	��
 #�P �� ��(� 4
�l

.<;	  

1������� (    2 ��(��C (    3�(����5 (    4��(�
�
�
 (  

:@;�&  `G>B'1  

4�S
�:�'A[	���
, ��   

� �F�� � ���, :N�� :�G>�
. :��. :�Gf ?�!� 5��) ���A�  

� ) P�, ") �
G2 � 	%�� :�
. :������ �>�XF � 
� U>�B��5/1 (�#�) �7��  

  

  

  

www.konkur.in

Telegram: @konkur_in



 

 فارسی

 زبان انگلیسی

 ریاضی و حسابان 

ریاضیات گسسته و  
 آمار و احتمال 

 سلامت و ب هداشت 

 می رعلی حسینی 

 سعید ابراهیمی 

خانگلدی محمد   

 رسول حاجی زاده 

 محب وبه کاظمی 

،اکرم صالحی نیا می رعلی حسینی  

 سعید ابراهیمی 

مهدی اکرمی،محمد خانگلدی،حسی ن شفی ع زاده ،علی رضا  
 فاطمی،امی ر نورای ی

صادق بازوی،رسول حاجی زاده،فاطمه حاجی زاده،حسی ن  
 نی ری پ ور

 محب وبه کاظمی 

وزی ر زاده محمد    

 ریحانه غالب ی 

فاطمه باقرزاده،پ ریا بی رامی،زهرا تلخاب ی،ریحانه چاوشی،یاسمی ن سپ هری،ریحانه سلیمانی،زهرا شاه محمدقاسمی،ستایش عسگری،نرگس  
 عبداللهی،نسترن فاخته،کیمیا صفی،پارسا طاهری منزه،مائده محمدپ ور،پ ریناز نجفلو 

 مسئول دفترچه: علی رضا فاطمی 

www.konkur.in

Telegram: @konkur_in


