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 2 :  128  163 

1-   f  g       .
0

5 2x

g(x)lim( f (x) )  

1 (/4 5   
2 (/5 5   
3 (/5 5   
4 (10   

2-    
216 4

4 4
x xf (x)

x x
   4x  .  ............         ............  

1 (8    2 (8    3 (8 32    4 (8 32   

3-     
2 2

2
2

x [x] x
f (x) a x

b x x
   2x    a

b
   )[ ](.      

1( 5
3  2 (3

5  3 (1
2  4 (2 

4-  22 5 7f (x) x x       

1( ( , )7
2  2 (( , )73 2  3 (( , )7

2  4 (( , )1 7
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5-      .                   

1( 1
8  2 (1

6  3 (1
4  4 (1

2 

6-    90     .       1
2       1

6            

          .      1396 1397   2          .2 
                

1( 15
89  2 (45

118  3 (22
89  4 (33
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7-   A  B                

1(  A  B    .    2 ( A  B    .   
3 ( A  B     A  B . 4 ( A  B     A  B . 

8-       4    15      .   15  20       18  17    
   

1( 15 2( 5/15 3( 16 4 (5/16  

9-    22 3x n,x n,x n , ...,x n  60        .     90     x   
(n N)  

1( 20 2 (15 3 (10 4 (5 
10-  b a       a  b   

1( a b
a b

  2 ((a b)
(a b)

2

2 3 (a b
a b
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11-  2 3 3 2f (x) a x ax x      .a     
1 (1 2 (3 3 (2- 4 ( 

12-       1 3f (x) x x        
1 ([ , ]4 4  2 ([ , ]3 1  3 ([ , ]1 3  4 (  

13-     22f (x) x ax   4[ , )     a   
1 (a 4  2 (a 16  3 (a 16  4 (a16 20  

14-   3 23 3 5f (x) x x x   1 3f (x) ax b c  a b c   
1 (2 2 (4- 3 (2- 4 (4 

15-   1 2 2 3 4 5 3 4f ( , ),( , ),( , ),( , )  2 1 3 2 5 4g ( , ),( , ),( , )    1 1g of   
1 (( , ),( , ),( , ) , ( , )4 4 11 2 2 3 3 2 (( , ), ( , ), ( , ) ,( , )3 3 5 5 2 2 4 4   
3 (( , ), ( , ), ( , )2 2 11 4 4  4 (( , ), ( , ),( , )2 2 3 3 5 5  

16-   y f (x)       2 1 13g(x) f (x )    g(x) b     b   
1 (1  
2 (5/1  
3 (5/2  
4 (3 

17-  2f (x) x  2g(x) x           fog  gof   
1( 1 2( 5/1 3( 2 4 (5/2  

18-  3f (x) x  0 4 3 2 5 6g ( , ),( , ),( , )    fog        
1( 1 2( 2 3( 3 4 (  

19-     2 31 3 3f (x) x x x     

1(  2 ( 3(  4 (  

20-  0 9
x
/f (x) log      

1 ( 2 ( 3(     4(     
 1 :  109  170 

21-  y x       k       .        x 16     
k   

1 (2  2 (3  3 (4  4 (6  

22-  2 2y x x        k            .10( , )  .k    
1 (45 2 (50 3 (40 4 (35 

23-                     .           
  )  32 (.   

1 (640 2 (320 3 (576 4 (288 
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24-      10 5    5  2       .                  
     

1( 5 103 6  2 (5 102 5 3 (6 310 5 4 (2 55 10 
25-    »  «      6                » «    

1 (! !4 3  2 (!3  3 (!4  4(!5  
26-      4           .                 

         
1 (15  2 (16  3 (11  4(12  

27-   10         3               .         
          

1 (119 2 (120 3 (112 4 (116 
28-            7      

1( 5
12  2 (7

12 3 (1
2 4 (1

3 

29-           
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2 (                 . 
3(                         .    
4 (         .     

30-        
1 (  :    2 (  :   
3 (  :     4 (   :(. . .  )    
  2 :  119  152 

31-  ................ »..............   « 
1   (–   .      
2 (   –            .      
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4 ( –  .      

32-            
»  ................ «................ 
1  (–        .  2 ( –      . 
3 ( –           . 4 ( –           . 

33-          
 –                . 

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

34-      
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2 (                  . 
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2    (RNA     mRNA   . 
3     (       mRNA         mRNA   . 
4   (mRNA .         

46-              ....   
1   (       .  2 (RNA    .         
3 (          .     4    (          . 

47-    ... 
1      (         .    
2 (        UAA   A  . 
3             (A   . 
4 (       tRNA           P  . 
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1 (        CUC   A   . 
2    (UAC   A       P    . 
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49- ..........     
1        (  .  2 (         . 
3      (      . 4             ( .    

50-                     .           
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1   (                  .  
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82-       
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              ............   . 
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1 (126  2 (112  
3 (98 4 (84  
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1 (              . 
2 (          ...          . 
3 (           14      . 
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 3 :  1  36 
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   :                           . 
         :   SO  .     
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1 (
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7 14

50

100

 2 (

�ونه� تف��� دريالصد
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7 14

50
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�ونه� تف��� دريالصد

pH
7 14

50

100

 4 (

�ونه� تف��� دريالصد
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7 14

50

100

 
95-     

1 (      /0 0003    2   . 

2 (pH  9       610  5/2  . 

3(   250     pH       /0 2 .         
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1 (   2 (    3 (   4 (     
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1 (                  . 
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98-      0 2/  HA     B   4    HB   1 2/     
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1 10Ka mol.L 1 1
2 2 5 10Ka / mol.L 

11 15H ,B :g.mol( 

1 (1
75 2 (/0 133 3 (15

2 4 (/1 5 

99-       )  (.      
       (         pH   . 

         (             pH       . 
   (91 8/      200            0 85/   . 

       (    4     . 
                ( . 

1  ( 2    ( 3  ( 4   ( 
100-   H (g) I (g) HI(g),k2 2 2 49         H2  2I     V    

   2H       
1( 1 2 (78/0 3 (22/0 4 .    ( 

101-        NaHCO3  Al(OH)3         ./4 125   2CO     
       24 3/      )                

    .2CO    1 6/  (.     

(Cl / ,Al ,Na ,O ,C ,H : g.mol )135 5 27 23 16 12 1 
1 (/21 9 2 (/2 19 3 (/10 95 4 (/1 095 
 1 :  81  133 

102-                     
»     ............ «. 

A B C 
1      (         C   .      
2               (B     A  . 
3       (       A    C  . 
4          (C    B  . 

103-       12          5/0           .  2/16     
         ) STP                  (.

)1112 1 16C , H , O : g.mol( )%20        (. 
1 (5 2 (6 3 (7 4 (8 

104-                 
-    2N  2H     2H  2O         . 

-           450 C  200      Fe   . 
-          200 C    .         
-                   . 
1 (1 2 (2 3 (3 4 (4 
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105-                          

1 ((aq)NO3 (aq)SO24  OH (aq)   2 ((aq)F (aq)NO3  (aq)SO24 

3 ((aq)F (aq)OH (aq)NO3 (aq)SO24  4 ((aq)Cl (aq)F (aq)CO23  (aq)OH  
106-        

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

107-        ) 140Ca : g.mol 32S 16(O  
1 (/ 22 5 10             300  .     
2 (              20  .          
3 (                           . 
4 (             . 

108-             
 (   1atm 2NO CO    

 :   (2 2Cl N  
 :  (2 2H O(s) H O(l)    

 :   (2MgF (s) NaCl(aq)  
1 (4 2 (3 3 (2 4 (1 

109-   06/0  NaOH   1 2/ g.mL  ppm  )123 16 1Na , O , H : g.mol( 
1 (1000 2 (2000 3 (10000 4 (20000   

110-      100g    0 3 26S /     .250          60 C 
       15 C         15 C       

1 (4/23 2 (1/17 3 (2/60 4 (2/34  
111-                       .   
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2 (              .      
3 (    .             
4 (           .        
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1- »3  «  
        : 

 5 5 5 1 5
0 0

lim f (x) limf (x) ( )
x x  

 
1 1 112 2 2 200

g(x)lim limg(x)
xx  

 15 5 5 52 20

g(x)lim( f (x) ) ( ) /
x

  

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

2- »2  «  
         x 4  : 

 216 4 4
 4 4 4

x xf (x)
x x x

  

 216 16 16 0
4 44

limf (x) lim x lim
x ( ) x ( )x ( )

  

 4 8
4 4

limf (x) lim(x )
x ( ) x ( )

  

    8       .   
---------------------------------------------- 

3- »2  «  
     2x : 

 2
2 2

limf (x) limf (x) f ( )
x x

  

 4 2 4 1 3
2

limf (x) [ ]
x

  

 2f ( ) a 
 2

2
limf (x) b
x

 

 3 3
5 5

a a
b b

 

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

4- »4  «  
      :  

 722 5 7 2 1 02x x (x )(x ) 

71 2
2
1
7
2

72 1 2

x

x

x

(x )(x )

 

   71 2[ , ]         .   

 .      

      »4«     71 2[ , ] . 

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

5- »4  «  
                

.    1
2

P(A B) P(A).P(B)P(A | B) P(A)
P(B) P(B)

  

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

6- »2  «  
 90     .        : 

 1 90 452 : 

  1 90 156 : 

 90 60 30 :  
  2                 

             

:     

45 15
1 1 45

60 118
2

P  

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

7- »3  «  
 A  B    A  B         

   0P(A)  0P(B)  0P(A).P(B)  
0P(A B)  0P(A B)  A B   

 A  B . 

60  

2 3b a
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8-  »3« 
   a b c  d        15   

154
a b c d 

    5       1       
   4    :       . 

4 4 15 1 164 4 4
a b c d a b c d 

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

9- »4  «  
 2 90R x x (x n ) (x n)max min  

 92 90 0 10 9 0 10
n N

n n (n )(n )
n

  

 22 3x n,x n,x n,....,x n  

 10 10 20 30 100n x ,x ,x , ...,x  

 50 605 6 602 2
x x (x ) (x )   

 2 110 60 55 60 52
x x x  

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

10- »1  «  
 2

a bX  

 
2 22 2 2 2

2 2 2 2 2
2 2

a b a b a a b b a b(a ) (b ) ( ) ( )
  

 
2 2 22 2 22 2 2

2 2 2

a b b a a b( ) ( ) ( ) a b( )  

 2
a ba b  

 cv 2

2

a b
a b

a b a bX
  

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

 3 
 

11- »1  «  
 2 3 2 3f (x) (a a )x  

                 
x .     

2 3 2 0 1 2a a a , a  
---------------------------------------------- 

12- »2  «  
  :      

 
    3 1[ , ]           .   

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

13- »2  «  
                  

             . 

 a
4  y x ax22

  4
ax  4

ax                  

  .  

 4 164 44

ax a a
x

 

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

14- »2  «  
3 2 33 3 1 4 1 4y x x x y (x ) 

34 1y (x ) 
1 33 31 4 4 1 4 1x y x y f (x) x

1 4 1 4a , b , c a b c  
---------------------------------------------- 

15- »4  «  
 1f 1g     : 

 1 2 1 3 2 5 4 4 3f ( , ),( , ),( , ),( , )

1 1 2 2 3 4 5g ( , ),( , ),( , ) 
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    1 1g of   1f       1g: 
1 1

1 1
1 1

1 1

1 1

2 1 2

3 2 3 2 2 3 3 5 5
5 4 5

4 3

f g

f g

f g

f g

g of ( , ),( , ),( , ) 

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

16- »4  «    

  

1

3

y

x

3

  

2

3

y

x
 

      33g(x) .   
---------------------------------------------- 

17- »1  «  
(fog)(x) f (g(x)) g(x) x22 2  

2 22 2(gof )(x) g(f (x)) (f (x)) ( x ) x 
2 2 22 2 2 4 4(fog)(x) (gof )(x) x x x x x  

(gof )(x) xx x y21 1 34 2 22 2 2  
1 3 1 3 12 2 2 2( , ):   

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

18- »2  «  
   fog     g     f    .

4 4 3 1f ( ) 
 .f ( ) :2 2 3 

6 6 3 3f ( )

0 4 1
3 2
5 6 3

g f

g f

g f

: 0 1 5 3fog ( , ),( , )  

19- »3«
f (x) x x x ( x x x ) (x )2 3 2 3 31 3 3 2 1 3 3 2 1

  

 

 

 

 
        x    :   

 03 32 1 2 1 0yy (x ) (x )  
 3 31 2 2 1x x  

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

20- »4  «  
     : 

y

x

y= log
x
0/9

1

y

x
1

y= log
x
0/9 

         .       
---------------------------------------------- 

 1 
 

21- »3  «  
:     2     yy x x k

212 0 22
x k

x k
x k

k

2

k

2 k2

y

x

    y
2
3   

  
  .

 .

 .

1y f (x )

y g(x)
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k
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:  5 45
1 10 9

k
k k

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

23- »1  «  
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---------------------------------------------- 

24- »1  «  
  5    6     2   3  :    

 5 103 6   
     .      

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

25- »1  «  
      » «         

     (  )    .      
 » «   » « »« 

3 4! !  

    » «  
---------------------------------------------- 

26- »1  «  
4 4 4 4 151 2 3 4

      2 3   4       11     
     4       15. 

27- »1  «  

   10 1203   

 3 13    3   

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

28- »1  «  
 6 6 36n(S)  
    7A  

    B  

 1 6 6 1 2 5 5 2 3 4 4 3A {( , ),( , ) ,( , ) ,( , ),( , ) ,( , )}  

 9n(B) ,(A B)  

 6 9 15 5
36 36 36 12P(A B) P(A) P(B)  

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

29- »3  «  
  : 
 »1 :«  .           

               
            .       

      .       
 »2 :«     .          

 .      
 »3 :«               

              . 
 »4 :«          .  

   .             .
.     

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

30- »3  «  
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 »2 :«  :   
 »4 :«  :( . . .  )    
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31- »3  «  
   : 

 »1 :«.             
 »2 :«                   

   .                 
         . 
 »4 :«        .

---------------------------------------------- 
32- »2  «  

       . 
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 »3 :«             

                  
. 
 »4 :«.         

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

34- »4  «  
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      .    
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---------------------------------------------- 
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      .         
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---------------------------------------------- 
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       (  ) 
 . 
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---------------------------------------------- 
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 : 
 »1 :«.   ( )   
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---------------------------------------------- 
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41- »4  «  
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43- »1  «  
              

                
     .       A      
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44- »2  «  
          tRNA    .  
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---------------------------------------------- 

45- »3  «  
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 .         

46- »1  «  
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  »3 :«            . 
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---------------------------------------------- 
47- »1  «  

               ( ) 
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---------------------------------------------- 
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---------------------------------------------- 
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 3        :       
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50- »1  «  
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---------------------------------------------- 
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---------------------------------------------- 
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 »1 :«              

 (   ) . 
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     .    
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.            
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2
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 4 4 81
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av t
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s
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 »1 :« .      
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             . 
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 12 8 4 10 8 3n / n / n  
    A   :3 7C H OH  . 
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 . 
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L
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L
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   : 

 »1 :«          : 
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 x pH log[H ] pH /  

 »4 :«          .   
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             . 
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   : 
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 »4 :« .      
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HA H A 

 :   [H ] [A ] x 
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x /
x /
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 : 
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y
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1 
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       : 
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---------------------------------------------- 

101- »1  « 
           : 
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/ LCO
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       : 
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---------------------------------------------- 

103- »3  « 
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g C H O
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105- »1  « 
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107- »3  « 
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 (   .            

 NaCl(aq)  2MgF (s)      . 

109- »2  « 
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---------------------------------------------- 

110- »1  « 
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