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1.  ก������� !��������������������������  �)$ก� 

 ��A��)$������	�
����
�	�� 
�A�������	�
��� 

2.  ก������#�
��$#% (Initializing, Reset)  ก���ก���&$	�����
�ก��������$��)��  �)$ก� 

 
3.  ก����5����������6��7�����8   �)$ก� 

 

ก�  �'��� $�	)�$�,�%��	*                                                 

4.  ก��ก��$��$�%��6��#:# ���� (Degree) ����=�� (Radian) � !�ก���=�� (Gradian) 
�)$ก� 

 ��B	��-� �	�� (D)              

 ��B	��-� ������� (R)          

 ��B	��-� �ก������ (G)      

5.  ก��ก��$��7�����$ 5ก6���5�� 66��7�����8 ��ก����!#���%�  �)$ก� 

5.1   %��	*  �'/���-�%��� !������ I����� ! 
) �	,1������� 5 ) �ก  

               

         �&�� 1 3 0.33333÷ =                      
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5.2   %��	*  �'/����+���Jก�������������  
(%��� !�กก
� �	) ) �ก!�	��� !!�	,�%��	* ,
��� 5 ) �ก  

                 

D

0.0000

SCI

10×
00

     

          �&��  011 3 3.3333 10−÷ = ×               

D

3.3333
1

SCI

10×
-01

 

5.3   %��	*  �'/���-�%��� !������ I��,��$�	 
�������+���)��	 210−  K.	 1010  )���  0.01 K.	 10000000000 %��K$�������$��ก�� 210− )�����กก�� 
 1010 ,�%��	*  �'/����+���Jก�������������   

                                                    

                           �&��  1 3 0.333333333÷ =                

          031 101 9.900990099 10−÷ = ×    10×  
5.4   %��	*  �'/���-�%��� !������ I��,����� 

����	�
������	� 
910− ��� 1010 �����	����	���
ก��	 910− �����	กก��	 1010   ������������  ���!��"-

ก�$��%&
	'	����  

                                               

                           �&�� 1 101 0.00990099÷ =            
           11 1210 1 10= ×   K$�ก�#����-��)$ก�   

6.  ก�� ��5�� 6 $���5��5กB� 
�)$ก� �'���� �����
�%)��	M$�� )���!� ����$�	ก�� ��	�ก�������	)���  _ ก��'��� 
�)$ก�  ������$�	 ���� ! )�������กO� ��ก  
�&�� �$�	ก�� �� ! 3 ��B	 ,�ก 1234_  ,�#�$ 124 

 �)$ก�   

7.  ก�����ก�5�� 6 $���5��5กB� 
�)$ก� �'���� �����
�%)��	M$�� )���!� ����$�	ก�� ��	�ก�������	)���  _ ก��'��� 
�)$ก�   ������$�	%��ก��� ! )�������กO�  
�&�� �$�	ก��%��ก� ! 1 �)$��+�)�$�� ! 4 ,�ก 124_   
�)$ก�  ,�#�$ 1214_ 
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8.  ก��ก��ก�5�� 6���#�������� Eก�����ก��  
8.1  1 35 kΩBR =   �)$ก�   

                 
8.2  2 100 MΩBR =   �)$ก�    

                
8.3  1 100 mHL =   �)$ก�   

          
8.4  2 100 µHL =   �)$ก�   

          
8.5  3 10.7 nHL =  �)$ก�    

                     
8.6  1 10 µFC =  �)$ก�    

           
8.7  1 10 pFC =  �)$ก�    

           
8.8  1 10 mAI =  �)$ก�    

          
8.9  1 5 mVV =  �)$ก�    

          
8.10  1 5.89 µsT =  �)$ก�    

          
8.11  1 190.5 mSmg =  �)$ก�    

          

9.  ก���5��Gก6
�#H  �$�%�����#7�� � !ก����=�ก�	
6
�#H 7�ก$�%�����#7�� 
I�������K����.ก 	����%�� A, B, C, E, F, X % � Y (�X'�� Fx-82MS, Fx-85MS, Fx-

300MS % � Fx-350MS)  
9.1  �$�	ก������.ก  Y123Z  	����%�� A �)$ก� 
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        ASTO  
9.2  �$�	ก������.ก  Y10 + 20Z  	����%�� B �)$ก� 

        BSTO  
9.3  �$�	ก������.ก  Y10 + 20 = 30Z  	����%�� C �)$ก� 

        CSTO
 

        
ก������ก�&$!$��+ *�����%�� 
9.4  �$�	ก��%��	!$��+ ����%�� A �)$ก� 

       A  
9.5  �$�	ก��%��	!$��+ ����%�� B �)$ก� 

       B  
9.6  �$�	ก���
� ��%�� A �กก�� ��%�� B  

        A B   
9.7   �$�	ก���
� ��%�� B �กก�� ��%�� C  

        B C   
        �����K �)������,
���B	)��#�$ I��ก� 

          

10.  ก��ก��$�� ���5�ก����!#� 8 J���	
��� E� 

10.1  ( )
( )

( )( )
( )( )
2 4 52 4 5

2
2 5 1 2 5 1

+ ×+ ×
= =

× + × +
  

         ( )
( )

( )
( )

2 4 5 2 4 5 A A
2

2 5 1 2 5 1 B B

+ × + × →  
= = = × + × + →  

 

10.2  ( )
( )

1 2 31 2

1 2 1 2

18.311 10  ,18.311 k ;B BB B
TH

B B B B

R RR R
R

R R R R

×
= = = × Ω Ω

+ +
  

         1 2 1 2

1 2 1 2

A A
18.311 k

B B
B B B B

TH
B B B B

R R R R
R

R R R R

× →  
= = = = Ω + + →  

 

         1 247 k , 30 k ;B BR R= Ω = Ω  

10.3  ( )
( )

22

1 2 1 2

4.675 VCC BCC B
TH

B B B B

V RV R
V

R R R R

×
= = =

+ +
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         2 2

1 2 1 2

A A
4.675 V

B B
CC B CC B

TH
B B B B

V R V R
V

R R R R

× →  
= = = = + + →  

 

         1 212 V, 47 k , 30 k ;CC B BV R R= = Ω = Ω  

10.4  
( )

( )
( )( )

689.401 10  A, 89.401 µA;
1 1

TH BETH BE
B

TH F E TH F E

V VV V
I

R R R Rβ β
−−−

= = = ×
+ + + + ×

  

         
( ) ( )

A A
89.401 µA

1 1 B B
TH BE TH BE

B
TH F E TH F E

V V V V
I

R R R Rβ β
− − →  

= = = = + + + + × →  
 

         4.675 V, 18.311 k , 0.6 V, 100, 270 ;TH TH BE F EV R V Rβ= = Ω = = = Ω  

10.5  ( ) 3(273 )
25.7025 10  V, 25.7025 mV;B AB

T
k Tk T

V
q q

−× +
= = = ×  

         (273 ) A A
25.7025 mV

B B
B B A

T
k T k T

V
q q

× + →  
= = = = →  

 

         23 191.38 10 J K , 25 C, 1.60 10 C;B Ak T q− −= × = = ×�  

10.6  
( )( )

( ) ( ) 3194.5336057 10  S, 194.5336057 mS; 
(273 )

C dc C dc
m

B B A

I I
g

k T q k T q
−= = = ×

× + ÷
 

         ( ) ( ) A A
194.5336057 mS

(273 ) B B
C dc C dc

m
B B A

I I q
g

k T q k T

× →  
= = = = × + →  

          

         23 19
( ) 5 mA, 1.38 10 J K , 25 C, 1.60 10 C;C dc B AI k T q− −= = × = = ×�  

10.7  ( ) ( )( )2
1 2 A, 1 B;DSS GS

m DSS P GS P
P P

I V
g I V V V

V V

 
= − = × ÷ → − ÷ → 

 
 

         ( ) 3A B = 2.8 10  S, 2.8 mS;mg −= × ×  

                         10 mA, 5 V, 1.5 V;DSS P GSI V V= = − = −  

11.  ก��������J��KL�ก�	5� 
11.1  π ����� 3.141592654  �)$ก� 

           π     
11.2  2x  �กก
� �	��	  

           �&�� ( )225 625=    �)$ก�  
2x 2x    

2 2(5 )

 

11.3  ( )^ yx �กก
� �	�� ( )y  

           �&�� ( )35 16.24245082=  �)$ก�     

5 ^ 3

 

11.4   ��ก��� 2  

           �&�� ( )2 7 3+ =   �)$ก�     

( )2 7+
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11.5  x ��ก��� ��กM� ( )x  
           �&�� ( )7 2 5 1.320469248+ =    

                           �)$ก� x  
( )7 2 5x +

 
11.6  Pol (x,y) �+�%���&�	!�B  

��-�]^	ก�&����ก���� ����,�ก�+�%��%ก��1�X�ก��-��+�%���&�	!�B 
                           I�� x  ��� ���,
���,��	 
                                   y  ��� ���,
���,���0�' 
                           �&�� (10 10) Z J= + Ω  ,	��������� Z ���+�%���&�	!�B �)$ก� 

                                              
#�$��� ����+��� ( )γ ����ก�� 14.1421Ω  �)$ก� 

F  
#�$���θ ����ก�� 45 �	�� 

14.1421Z = 45� Ω    
11.7  Rec ( , )γ θ �+�%��%ก��1�X�ก  

��-�]^	ก�&����ก���� ����,�ก�+�%���&�	!�B��-��+�%��%ก��1�X�ก 
                           I�� γ  ��� �������+��� 
                                   θ  ��� ����1� 
                             �&�� 14.1421Z = 45� Ω   ,	��������� Z ���+�%��%ก��1�X�ก  �)$ก� 

 

                             
#�$��� ,
���,��	 ����ก�� 9.99997481Ω  �)$ก� 

F  
#�$ ���,
���,���0�' ����ก�� 9.99997481 J Ω  

                           (10 10) Z J= + Ω  

11.8  ,
����&�	M$�� (Complex Number) 
           �&$#�$�X'���1�� fx-991MS )��������]^	ก�&�� CMPL �)$ก� 

            
           �&�� (5 5 9)Z J J= + − Ω  �)$ก� 
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           +( 5 5 ENG i - 9 ENG i ) =  
           #�$��� ,
���,��	  ����ก�� 5Ω   �)$ก� 

                   
           #�$��� ,
���,���0�' ����ก�� 4 J− Ω    

          (5 4) Z J= − Ω  
           �$�	ก���)$��+����+�%���&�	!�B  �)$ก� 

                  
γ θ

γ θ

 
#�$��� ����+��� ����ก�� 6.4031Ω  �)$ก� 

                  

D
Ans >

-38.65980826

R ICMPLX
γ θ

∠
 

#�$���θ ����ก�� -38.6598 �	�� 

6.4031Z = 38.6598− � Ω    
           �$�	ก���)$��+����+�%��%ก��1�X�ก  �)$ก� 

                  
a bi+

a bi+

 
           #�$��� ,
���,��	 ����ก�� 5Ω   �)$ก� 

                  

a bi+

 
           #�$��� ,
���,���0�' ����ก�� 4 J− Ω    

           (5 4) Z J= − Ω  

12.  �������� 
1 2 2 9 3 2 2                                          + × + ÷ − ÷ =                                                                 1  

( )
1 2

1 2

B B
TH

B B

R R
R

R R
= =

+
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii..iiiiiiii                                                                                 

                                       kTHR = Ω                                                                                          1  

             1 256 k , 30 k ;B BR R= Ω = Ω                   

( )
2

1 2

CC B
TH

B B

V R
V

R R
= =

+
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii..iiiiiiii                        

                                        VTHV =                                                                                           1   
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             1 212 V, 56 k , 30 k ;CC B BV R R= = Ω = Ω            

( )1
TH BE

B
TH F E

V V
I

R Rβ
−

= =
+ +

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii..iii..i 

                                       µABI =                                                                                            1   

        4.5 V, 20 k , 0.6 V, 95, 270 ;TH TH BE F EV R V Rβ= = Ω = = = Ω  

B
T

k T
V

q
= = iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii..iiiiiiii                                                                                

                                     mVTV =                                                                                             1  

             23 191.38 10 J K , (273 ), 50 C, 1.60 10 C;B A Ak T T T q− −= × = + = = ×�  

( )C dc
m

B

I
g

k T q
= = iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii..iiiiiiiiiiii..iiiiiiii                   

                                      mSmg =                                                                                            1  
             23 19

( ) 7 mA, 1.38 10 J K , (273 ), 25 C, 1.60 10 C;C dc B A AI k T T T q− −= = × = + = = ×�  

1
2

1DSS GS
m

P P

I V
g

V V

 
= − = 

 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii..iiii..i                          

1                                      mSmg =                                                                                            1   

        8 mA, 3 V, 1.5 V;DSS P GSI V V= = − = −

 ( ){ 1 }CE CC C C F B EV V I R I Rβ= − + + = iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

 
                                        VCEV =                                                                                           1

 
             12 V, 4 mA, 1 k , 80, 30 µA, 270 ;CC C C F B EV I R I Rβ= = = Ω = = = Ω

 
( )( )1 1 1 1

1 1

2 2 3.14
RF

L C L Cπ
= = =

× × ×
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii          

                                     MHzRF =                                                                                          1  
             1 1100.454 µH, 10.56 pF;L C= =

 
2

1
4

2GS
b b ac

V
a

− + −
= = iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii..iiii..i                      

 
1                                          VGSV =                                                                                         1

              0.235, 3.352, 4.407;a b c= = =

 _____________________   


