


  
  
  
  

  
  
  
  

  
  
  
  

  
  

 
  
  

  
  
  

  

  
  
  

                 
  
  
  

           
1  2 201 20  30  
2  3102130  15  
3   103140  15  

4  
1 

10  
4150  

15  
2 5160  

  

 

51402
 

    

  

 
-1  

  

 
 

 

1 )2 (

  
           . 

    .      
     .        

   
  



»5 1402«  
   

  
  :75  

  

:   50  
  

        
2  2020 -1  30
3 1030 -21  15

 1040 -31  15

              1 10  50 -41  15  2 60 -51  
 5060 -1  75

  
  

  

  

      
2   - - - -  -  -  -   

  -   

   - - - -  -  -  -   
 - 

    - - - -   
  
  

   

 2    
      

 
   

   

        

            

   
    

   
         

      
        

  
  

   
  

   
    

   :    :     
    

    
  

  
   » «  

 :              923923      :   :64636463--021021



)2(- 5 1402  3

  

1-2 1 2
3 2

+ ≥
=

+ < −
2=5  2− −  ) (.       

1( 2( 5   

3( 4
34 (1-     

2 -29= −2 4 1 2 0 3 4 5= − 1     −     

1( 1 2 (2   

3 (3 4 (4     

3 -2 2= −4 1= +1  2−     

1( 2 (2-   

3 (1 4( 1
2    

4 -1 3
5

− +=
+

3 7= + 1 3− −      

1( 7 2 (3   

3 (7- 4 (4     

5 -31= −3 1= − − −         

1(  2 (0 2  

3 (1 + ∞4 (0 1−    

2:    :1 18 /1: 5490        :  30



)2(- 5 1402  4

6 -   .      2= −         

1( 0 6  

2 (4 6−  

3 (6 0−  

4 (6 4−  

7 -2 4 1 1= − + +  7 2= − +           

1( 3        2 (2          

3 (2        4 (3             

8 -24= −23 3= − +       )   (.     

1( 4 2 (5   

3 (6 4 (7      

9 -= 1 22= − .             

1( 2 0−2 (12 2− −    

3 (3 0−4 (2 1− −     

y

-2
x

1

3 5



)2(- 5 1402  5

10-     2 3   12 6       

1( 1
2

+
+

2 (2+
  

3 (1+
4 (2

3
+
+

      

11 -     2           .    40

      2 0 3 3 0 47 7 0 845      

1( 212 (23  

3 (244 (25     

12- 4 1= + +         .      2 2= +  

       

1(                            

2 (1  

3 (2  

4 (4     

13-3 7 4 2 3 1+ − + = +      

1( 2 (1   

3 (2 4 (3     

y

x
1 3

5
-

1



)2(- 5 1402  6

14-2 1= − − + −  2 1= − .+          

1( 1 22 (0 + ∞  

3 (1 + ∞4 (2−∞  

15 -3 1 1+  .  2= +       

1( 1 13−2 (2 1
33− −    

3 (1 0−4 (1 32  

16-      )   (.     

1( 21
2= + −2 (23

2= + −    

3 (2 1= + −4 (2 13= + −   

17-32 5= − −2 2= − +      .    

1( 21= −  2 (2 1= − +    

3 (1+= +  4 (2 −= +    

AzmonVIP : منبع پخش



)2(- 5 1402  7

18 -         10α + β = − .3 3= −    

  4     

1( 2-                         

2 (1
2  

3 (1  

4 (1
3−    

19 - 1 2= −   .                  

              .          

1( 3
4−                           

2 (1-   

3 (2
2−  

4 (2
3−  

20 -  3 3
2
−= + 21 23= − +          .

        

1( 2 (1-   

3 (2- 4 (3-          

  

y

x
α β

y

x

-2

2

2

-2



)2(- 5 1402  8

  

21-
1 2 3
1 1 2

2 0 1

−
= −

−

3             

1( 132 (15  

3 (174 (19    

22 -              2=
1 1
1 0=     

2+ +      

1( 14 8
6 62 (14 8

6 4  

3 (14 8
8 64 (14 8

8 4    

23 -2 11 8
20 19=2 5 4

1 4
−

=
−

2 2
4 3

−
− = +      

1( 20 12
1 242 (20 24

1 14−
  

3 (20 14
1 22−

4 (20 14
1 24−

    

24 -    2− =  101           

1( 2 (2   

3( − 4 (2−    

25 -1
1

− +
=

− −
 10 9−      

1( −
=

−
2 (  

3 (− 4 (1 1
1 1

− +
− +

    

3:   :9 21   :  15



)2(- 5 1402  9

26 -2 21 +
×= −  20        

1( 7622 (1   

3 (4 (216    

27 -
3 3 3

16 0 2
1 36 2 2

−

=

− −

0 2 2
14 2 3

14 13

−

= − −     22 3 9+ +     

1( 182 (36  

3 (544 (72    

28 -               

1( = = =IÄ2 (0∈ = = =IÄ    

3 (2 2 2=4 (2 3 3+ = +   

29 -1 2
1 5 4

−
=

−
 3 0

3
=

− +
       

1( 1- 2 (1   

3 (2 4 (2-   

30-  3 3×= 1
0

≤
=

>
  10        

1( 342 (42  

3 (684 (78  

    



)2(- 5 1402 10

  
31-1≠         2 3 − 2 2+    

   

1( 172 (19  

3 (134     ( .      

32 -             6481125      

1( 562 (32  

3 (864 (42    

33- 23 2 2− − =              

1( 2 (1  

3 (2 4 (3     

34 -         +  1
+

  2 

           

1( 21 0+ + ≥  2 (21 0+ − ≥    

3 (21 0− + ≥  4 (21 0− − ≥     

35-== 2+      

1( +2 (  

3 (2 4 (    

36 -       10 + α7 2+     7      

1( 1α + 2 (2α +  

3 (3α + 4 (4α +    

 :  :( . .   . .   )    1 14     :  15



)2(- 5 1402  11

37 -8 6 8 2+ + =       

1( 22 (1 2 4  

3 (2 44 (1 4    

38-5 2 3+ +5 3 2 1+ +          

1( 6 2 (5  

3 (3 4 (4     

39 -         

 (  

 (≤  

 (− ∨  

   (          .    

1( 1 2 (2  

3 (3 4 (4     

40 -      7 5 3 + 249 25 30+ +      

     

1( 5 2 (6   

3 (8 4 (3   

    



)2(- 5 1402  12

  

  
41-         4=     

    .   2= =       
1( 3                                          
2 (3/2   
3 (5/3  
4 (4     
  

42 -                 .
3 12= =15=      

1( 3                      
2 (1/3  
3 (2/3  
4 (4/3     

43 -  1 2  1  .  20   4 
 .4=       

1( 8                                   

2 (16
3  

3 (17
3  

4 (7     
44-   3 4         .

      
1( 6/0 2 (8/0   
3 (7/0 4 (5/0     

:   
:     1)4150 (2)5160 .           (

1:     - :3864         :  15

A

B C

D
F E

K

M

A

B C

D

N

E

K

F

A

B

D

C
2

1d

d

O



)2(- 5 1402  13

45 - 090=   .  8 = 18=    .
      

1( 90
17              

2 (77
15  

3 (68
13  

4 (59
11    

46-  090=8=0  .22 5= ×     
1( 8 22 (4 23 (16 24 (32 2  

47 -  2 5=         
1( 3   
2 (4   
3 (5   
4 (6   

48 -               .     
         

1( 2
2                           2 (3

2  

3 (24 (3    
49 -                .    

       
1( 0452(040  

3 (0304 (020  
50-    2 5    3   .          

               
1( 4 2 (6             
3 (8 4 (10  
  

A

C

B

D

P

Q

A B

CD

120
°

A

B

M

C
H

K



)2(- 5 1402  14

  

  
51 -            

1(    −2      (  

3     ()  1- (4     (0  90        
52 -    2 2                    2    .

  4                

1( 3
22 (3

43 (34 (2 3    

53-                 ′ ′ ′ ′

 .  ′ ′ ′ ′              
1(         
2 (  
3(   
4 (  

54 - 2  2′ ′  6′ =   .   ′    
090 ′′  .      ′′       
1( 2 2 2−2 (3 2 2−3 (3 2 3−4 (2 2−    

55-     .               ′ 
           )′   (.   

1( 19                             
2 (17  
3 (15  
4 (13    
  
  
  

:   
:     1)4150 (2)5160 .           (

2:    :3358         :  15

O

A B

CD

2

6

5A

B

d

d′

6



)2(- 5 1402  15

56 -              .    0  30=   
                      

          
1( 9                             

2 (9 3  
3 (18  

4 (18 3    
  

57- 090=  8 =6=     .   
)          .    (  

1( 25
42 (25

23 (25
34 (25

6      

58-2 5 1=  .    ′   . 

  ′0   120′′  ′′     
1( 8 32 (6 33 (4 34 (10 3    

59 -    1 4    .           
     

1( 3 5
5                       

2 (4 3
5  

3 (2 3
5  

4 (2 5
5    

60 -1 3−0 43    .        

1( 25
7             2 (10

73 (15
74 (30

7    

  

A B

6

E

C

D

4

E F

A

CB



  
  
  
  

  

  
  
  
  

  
  
  
  

  
  

 
  
  

  
  
  

                 
  
  
  

           
1  3206180  30  

2  
1 

10  
8190  

15  
2 91100  

3  310101110  10  

4  
1 

10  
111120  

10  
2 121130  

 

51402
 

    

  

 
-2  

  

  
 

2 )2 (



»5 1402«  
   

  
  :60  

  

:   50  
  

        
                          3  2080 -61  30

   1 10  90 -81  15 2 100 -91  
3 10110 -101  10

   1 10  120 -111  10  2 130 -121  
 50130 -61  60

  
  

  

      

  
 - - - -  -  -  -   

  - -  -  -  -  -   
 

  
  - - - -  -  -  -   
  -  -  -  -  -  -   

  -  -  -  -  -  -   
 - - 

  
   

   
     

   
    

   
   

   
   

      
  

    
  

   
    

   
   

   
   
   

     
     

  
   

  

   
    

   :    :     
    

    
  

  
   » «  

 :              923923      :   :64636463--021021



)2(- 5 1402  3

  

61-                        

          .               

            

1( 1
22 (2   

3 (3 4 (3
2      

62 -      2 1= + 2 1= − +      

        2 2= − + −   .    

          

1( 2/1 2 (5/1   

3 (4/1 4 (3/1      

63 -1
3    241

2   12    8   .

         

1( 1/132 (2/16  

3 (3/194 (7/21    

64-    -           .         

                    

1( 3                              

2 (1
3  

3 (2  

4 (1
2    

3:)    :(      1 15   :  30

6

x(m)

9

6
x

t(s)



)2(- 5 1402  4

65 - -              .      
       5     

   (3        .              
       ( .  

    (2  .      
 (  3      .  

1(    2   (  
3   (4    (    

66 - -           .        
          

1(                              
2 (1  
3 (5/1  
4 (2     
  
  

67 -  -                 4 .
           4  

1( 16-                                    
2 (16  
3 (4/2-   
4 (4/2     
  
  

68 -   -                    .
   

1(      4838  .            
2  (7= .       
3  (5= .    
4 (2   20 .       
  

  

  

1 2
t(s)

3

4 5

x

°

t(s)
5

°

-4

1

x(m)

°

2

x(m)

x

t4t

9

d

t

°
2

x(m)

24

t(s)
4

10

-10

6 8



)2(- 5 1402  5

69 - -         .24   23 

  4=        

1( 6                        

2 (4-  

3 (6-   

4 (4   

70 -      -        .    

        4=  1 25           

   1 4=2 10=           

1( 1
3

4
5                   

2 (1
2

4
3  

3 (1
3 − 4

5  

4 (1
2 − 4

3    

71- -              .     

20       1030

1( 2
3                          

2 (4/0  

3 (1
3  

4 (2/0     

10
t(s)

v

°
20

24 30

t(s)

3

4
°

-3

x(m)

1020

B

A

2
t(s)

4

x

°



)2(- 5 1402  6

72 - -            4       .    
                    

1(    -      -  

 -       .  

2 (      -      -  

 -       .  

3 (     -      -      -    

  .  

4 (     -      -      -    

  .  

73 - -            .           
     

   (4 5     .    

(   6             

 .      

 (  5 6    .  

     (   1 1 2  

 .    

1( 2 2 (1 3 (4 4 (3     

74 - -               .     
      ′    

 .        (           

 (      .  

 (       .  

 .      (  

1(   2   (3   (4   (    

v

°
1

t 2 3

4

t t

t
t

t

v

′t

v

°
1

t

2 3 4
t t t

t

5
t

6
t



)2(- 5 1402  7

75- -      .      4           

               

1( 3 3                              

2  (3   

3   (  

4 (3    

76 -  0= 25=5         .

          

1( 102 (5/2   

3 (5 4  (     .    

77 - -          .         

    14=    

1( 5/4                            

2 (4  

3 (5/3  

4 (3     

  

78-                        .

  4                

    

1( 6/0                     

2 (9/3  

3 (4  

4 (15/0     

12
t(s)

4

x(m)

°

-6

26

A M B
d1/6d

v

°
1

t
2 3 4

t t t
t



)2(- 5 1402  8

79 - -                 .     

  24            

1( 5                 

2 (44  

3 (42  

4 (36    

  

80- -        .                

 6>     

 .         (                           

 .         (  

 (       3  .          

 (          .    

    (    2  

  26 .  

1( 2 (1   

3 (2 4 (3    

  

10
t(s)

4

x(m)

°

-36

24

A

B

t(s)
3

x(m)

-10

20

5

A

B

t



)2(- 5 1402  9

  

81 -        10   .          

 1 2 2= =    
  (            .  

    (1 1      .  

 (        2  .  

    (2 2  .  

1(   2   (  

3   (4   (  

82 -      .                40 8

              

)5
0 1 0064 10= × 210=¾²¼²313 6ρ =  053 0 8=10= (  

1( 5                                        

2 (2  

3 (4  

4 (2/3     

83-          .           

   = 10 

1( 68          

2 (8 6  

3(86  

4 (6 8  

:   
:     1)8190 (2)91100 .           (

1:  :2352   :  15

A B

cm3} } cm41

2

h}

h}

(الف)(ب)

53°

cm60 {



)2(- 5 1402  10

84 -      1 ρ 2ρ                 .   

3 30 8ρ =  1ρ3ρ   .2ρ         

) 2 31 6ρ = 1 31ρ =     .  (    
1( 16                                  
2 (8  
3 (24  
4 (12    
  

85 -2          32     6    
      .1 ρ 2ρ30         10=    

1( 500                             
2 (500-   
3 (250  
4 (250-     
  
  
  

86 -        .      13 6      5  .
   6 8                 

1( 20                            
2 (10  
3 (2  
4 (1     

87-                    .        
       2 14=              

        
 (2

1
4= (2

1
4= (2

1
1
4= (2

1
1
4=  

1(     
2   (  
3(   
4  (  

cm64

ρ

1

2

ρ

21

مخزن

گاز

2
ρ
1

ρ



)2(- 5 1402  11

88-                  .   

       )       ρρ

ρ   (.

1(ρ < ρ < ρ= >     

2( ρ > ρ > ρ> >  

3(ρ = ρ < ρ< <  

4 (ρ > ρ > ρ= >  

89 -           40 392 10×      .220

 1 2 )  31ρ =JA30 8ρ =¸ü»n10= (    

1( 20                          

2 (24  

3 (12  

4 (8     

  

  

90 -2        2 .           

21 76             )  313 6ρ =½¼Ã]0 75=

10= (    

1( 4/3                        

2 (4/2  

3 (7/1  

4 (85/0     

  

cm20 {

P
°

آب

h
1

h

ريالوغن

2

گاز Aمخزن گاز Bمخزن



)2(- 5 1402  12

  

91-                            .

      

1( 2
32 (2

9  

3 (2 4 (4
3    

92 -        7                 .    

                   40

      

1( 5  2 (5    

3 (2  4 (2     

93 - .       1         .1        2 

           . 191 6 10−= ×   

1( 1410                   

2 (1510  

3 (152 10×  

4 (153 10×    

:   
:     1)8190 (2)91100 .           (

2:       :3261   :  15

C

-

-

1

2

32

k

k

= μF

+

+

15V

10V



)2(- 5 1402  13

94 -         

  (         .  

  (       .  

      (              .  

(                 

                .     .  

1( 4 2 (3   

3 (2 4 (1     

95 -4     9 6 10×-    3600       .  

8/1          

1( 8/1722 (76/5   

3 (6
1254 (88/2    

96 -                 

         .       ) .(  

1( 1
3                     

2 (1  

3 (2  

4 (3     

97 -       .  2   36 

  .     

1( 10
32 (5

2  

3 (8
54 (5

2    

6

V(V)

2°
I(A)

B

C



)2(- 5 1402  14

98-              . 6    

 2          39ρ =       

1( 3 2 (6   

3 (2 4 (4
3    

99 -    02050Ω      .      

52Ω   ) 4 14 10−×  (.   

1( 1002 (120  

3 (2004 (80    

100 -      ( )                ( )  

          ( )    .        

       ( )   . .  

1( - -                      

2 (- -    

3( - -    

4 (- -    

  

+

-

(الف)

LDR

LED

+ -

(ب)

�ل�د

ريالوشنا�� لامپ



)2(- 5 1402  15

  

101-     ...

1    (             .  

2(                 .  

3     (      .    

4 (60             .     

102-           

(    18 36 2.  

      (−.    

           ( 3    .  

  (    4 9 .        

1 (1 2 (2   

3 (3 4 (4  

103 -          

»    60     -         .

                  ...........   . «  

11 −=12=16=

1( 89019 37 2 2 (93219 37 2  

3 (89017 354 (93217 35  

3:    )(    :1 28   : 10

2 2 16 3

2 16 3

2 2 16 3



)2(- 5 1402  16

104-            

)  (1)   (2.   (  

)  (1  (        

.  

)   (2      ( .  

  (          )     1.  (  

1(  2  (  

3  (4 (  

105 -   0 003 3 2=      )    

1 2  1  (.  1 −== 59= 16  (2 0 3 3 0 5

1( 4 5  2 (3   

3 (9 54 (5/0   

106-    01/0       3           

      )                  

 − −= × 5 11 8 10(  )( 3 0 5 2 0 3  

1( 4 3/0 2 (4 5/0   

3 (2 3/0 4( 2 5/0   

       ) 1   (    ) 2(



)2(- 5 1402  17

107 -   200 0 1100 0 2 .   

          2 0 3

1( 0 72 (0 3  

3 (0 34 (0 7  

108 -°   25     0 94           .   

34 10−×                     

    )1  46 −== 1( 2 0 3

1( 44 5 10−×129 6 10×   2 (310−129 6 10×  

3 (310−119 6 10×4 (44 5 10−×119 6 10×    

109-            7 0 85 2 0 3

» 30  . . . . . . . . . . . . .     0 01  . . . . . . . . . . . . .       

  . . . . . . . . . . . . .« 

1( 700 85 2 (200 4   

3 (200 4 4( 700 85   

110-      10 14 8 10− −= × 5 4        .

             )     (.  2 0 3

1( 0 1251 25 10−×2 (0 01246 25 10−×  

3 (0 1246 25 10−×4 (0 01251 25 10−×  

  



)2(- 5 1402  18

  

111-     
1     (         .  
2     (= 5 = 23    .  
3   (= 2              .   
4(         .       

112 - 
1  ( + = 7       + = 3 .  
2 (              .       
3  (  32         28.    
4 (       20     .  

113-      
                   (.    

 (                .  
   (             .  

  (+2
25       8         = 2

.  
1 (3 2 (2   
3 (1 4 (  

114 -    3             
 .             )  (.  

»  26   .«  
1 (     ≥ 1       .  
2   (23    2 3 .  
3(      36.  

4 (51   5    56 .   

:   
:     1)111120 (2)121130 .           (

1:   :2444   : 10



)2(- 5 1402  19

115-    

 (    333   .  

  (45   6            .  

 (             .   

    (       5 .  

1 (1 2 (2   

3 (3 4 (4  

116 -           (.   ) 

          

23  2 32 2  12  2 43 3       

           .  

            .  

   C
..

..
.

     5          

 .  

           2.  

1 (4 2 (3   

3 (2 4 (1  

117 -             

»............              

   ..   .« −= = = = 140 32 31 24

1 (- - 2/1 2 (- - 6/1   

3 (- - 2/1 4 (- - 6/1  



)2(- 5 1402  20

118-                         .  
 (.       ) 

          
  = 3  8  18  18  13  18  

  = 4  2  6  7  1  2  

1 (               

.    

2(                        .  

3( = 3= 2 ( )= 4= 0 2 .  

4(            11.  

119 -             = 1    
  = 0= 2                

     2   (.    )   
1 (16 242 (7 24  

3 (7 284 (16 28  

120-       )  (.           
    

    3+  3
33

−2
29

+−  
       14  8  17  8

    2=  6    10

     1=0=  2  25/2  2  25/2

1   (   .        

2    (    8 .  

3 (   31     .  

4  (        13   .      



)2(- 5 1402  21

  

121 -    

1               (     .   

2             (         3   .

3       (                 .

4       (7     60  25       

    60  5  14.    

122-     ...  

1  (                 .

2          (        .

3 (                  ...       .

4 (                   

       .

123-      

        (        2 .    

       (            5 

.

 (  4           .       

         (         .

(                      .

1(4 2(3 3(2 4(1 

:   
:    1)111120 (2)121130 .           (

2:    :2548   : 10



)2(- 5 1402  22

124-            
»   .      «

 (3 2 2 3 3 :2-   

( : 6- - 35 -     
  

(  :28 -   

 (3 2 2 5 2 3 3 2 :2-  26-     
1 (2 (1 3 (2 4 (3  

125 -         

2 4 2

2 4 2

+ ⎯⎯⎯⎯→

+ ⎯⎯⎯⎯→

o¬qÃ²IUI¨
  

 (           .        
   (         .  

 (  )     (     7 .        
    ( .                

1 (1 2 (3   
3 (4 4 (2    

126-  2-         4        
              

116 12 1 −= = =   
»        (    ) .«  

   (        .  
  (8/22  102 8  .  

   (                    
  .  

  (     4         
.    

1 (» «»« 2 (» «»« 3 (» «»« 4 (» «»«   



)2(- 5 1402  23

127-   )−= = 112 1(

1(      2    .
2      (          3 .
3 (                  .
4     (             .

128 -           

 ..................  ................  ..............   « 

2-  3-   

   

   

3 2 2-  3-     

1 (3 2 (1 3 (4 (2 

129-     ...

1   (     3146   .

2 (34                    .

3     (       500         . 

4    (          .

130 -               4 

       .   56      20

                   

   −= = 11 12  

1 (6/89 2/842 (92/17 7/85

3 (6/89 7/854 (92/17 2/84




