
 
 
1.

� � � � � � � � � � � 	 � � 
 � 
 � � 
 
 � � � � � � � � �
kg3m1 = � 


kg2m2 =
� � � � � � 
 � � � 	 � 
 � � � � � � � 
 � � � � � � � 	 � � � � � � � � � 
 	 � � � 
 � � � � �� � � � 
 � 
 � � � � � � � � � � � � � � � 
 � � � � � � � 	 � � 
 � 
 � 
 � � � � � � � 	 � � � � � � � �

1m � 
 � � 	 � � � � � � � � 
 � � � � � � � 	 �� � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � 
 � � � � 
 
 � 
 � � � � � � � 
 � � � � � 
 � � 	 � 
 � � � � � � � 	 � � � 
 � �� � � �
2m

� � � � � � � 
 � 
 � � � � 
 � � � � � � �
N9F = � � � � � � � � � � � � � � � � 
 
 � � � �� � � � 	 � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � 	 � � � � � � � � � � � � � � 	 � � 
 �� � � � � � � � 
 � � � 
 � � � � � � � � � � � � 
 � 
 � � � � � � 
 � � � � � � � � � � �� � � � � � � � 
 � � � 
 � � � � 
 � � � � � 
 � � 
 � � � � � � � 
 � � � � � �

Selectată şi prelucrată de Catedra de fizică a Colegiului Tehnic „Tomis” Constanţa 
 

Rezolvare şi barem de notare. � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � 	 � � � � � 	 � � � 
 � � � � � �
1m ( 1,5 puncte ) � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � 	 � � � � � 	 � � � 
 � � � � � �

2m ( 1,5 puncte ) � � � � 
 � 
 � � � � � � 
 � 
 � � � 	 � � � � � � � � 	 � � � � � � � �
1m  

2f1f FFT += ( 0,5 puncte ) 

121 GNN += ( 0,5 puncte ) � � � � 
 � 
 � � � � � � 
 � 
 � � � 	 � � � � � � � � 	 � � � � � � � �
2m  

2fFTF += ( 0,5 puncte ) 

22 GN = ( 0,5 puncte ) ! " 	 � � � 
 
 � � � � � � � � � �  
gmN 22 = ( 0,25 puncte ) 

gmgmN 121 += ( 0,25 puncte ) 

gmNF 222f µµ == ( 0,25 puncte ) 

( )gmmNF 2111f +== µµ ( 0,25 puncte ) 

( ) ( )gm2mgmgmmT 21221 +=++= µµµ ( 0,5 puncte ) 

( ) ( )gm3mgmgm2mF 21221 +=++= µµµ ( 0,5 puncte ) � � � � � � �  
( )

1,0
gm3m

F

21

=
+

=µ ( 1 punct ) 
�

N7
m3m

m2m
FT

21

21 =
+

+
⋅= ( 1 punct ) 

�
Total: 9 puncte + 1 punct din oficiu = 10 puncte 
Orice altă rezolvare corectă se punctează corespunzător

2.
� � � � � � � � 	 � � � � � � � � � � � 	 � � � � � � � � � 
 � � � � � � � # � � � � � � � 	 � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � 
 � � � � 
 � � � � � � � 
 � � � �� � � � � � 
 	 � � � � � � � � �

m510d =
� $ � � � � � � � � � � � � � � � � � � 
 � � � � � � � 	 � 
 � � � � 	 � � � 
 � � 
 � � � � � � � � 
 � � � � � � � � � 
 � � 
 � � � � � � � 
 � � � � � � " 
 � �� �

hkm70vmax =
� � � � � � � � � � � � � � � � � � � 
 � � � � � 
 � � � " � � � � � � � � � � � � % � 	 
 � � � � � � � � � � � � � 	 � � � 	 � � � � � � � � � � 
 
 � � � � � � � � � 
 � � � � � � �� � � 
 � 	

s1t =∆
� � � � � � � � � � � � � � � � � � 	 � 
 � � � � 
 
 � � � � � � � � 
 � 
 � � � � � 
 � � � � � � 
 � � � � � � � � � � � 	 � � � � � � � � 	 � � � � �

s63t =′∆
	 � 
 � � � � 	 � � �	 
 � � � � � � � 
 � � � � � � � � � � � � 
 � � � � � � � � � � � # � � � 
 � � � � � � � � � � � � 
 � � � � �

sm340c = � � � � � � � 
 � � � 
  � � � 
 � � � � � � � 
 � � � � 	 
 � � � � � 
 
 � � 
 � � � � � � � � � � � � � � � � 
 � � 
 � � � � � � � 
 � � � � � � " 
 � � � �
hkm70vmax = &� � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � 
 � � � � 	 � � � � � 
 � � 
 � � � � � � � � � � � � � � 
 � � 
 � � � � � � � 
 � � � � 
 �

Prof. Anton Pantelimon, ISJ Constanţa
Rezolvare şi barem de notare. 

Inspectoratul  Scolar Judetean 
 

Str. Stefan cel Mare Nr. 6 Constanta, cod 900726 
Telefon: 0241 - 611913   Telefax: 0241  - 618880 

E-mail: isj-cta@isjcta.ro       www.isjcta.ro 

1m  
2m  

F
r
 

1G
r

 

1N
r
 

1fF
r
 

T
r
 

2fF
r
 

2N
r
 

2N
r
 

F
r
 

2G
r

 

T
r
 

2fF
r
 



� � $ � � 
 
 � � �
( 1 punct ) 

� � � � � � 	 � � � � � � � � � 	 � � 
 � 
 
 � � � � � � � � � 
 � � � � � 
 � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � " � � � � � � � � � 
 � � � � � � � 	 � � � 
 � � 
 � � � � � � � � 

I � �	 
 � � � � � � � 


P � 
 � 	 � � � � � � � 

R  

� � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � 	 � � � � � � � 
� � � � 	 � 
 � � � � � � 	 
 � � � � � � � # � � � � � � � � � � � � 
 � � � � � � � " 
 � 

ri = � � � � � � � � � � � � � �� � � � � � 
 � � 
 � 
 � � 
 � � � 	 � � � 
 � 
 � �

IMR � 

PMR

� � � � � � � 
 � � � � � � �
 ( 1 punct ) � � � � � � � � � � �

1t
� 
 � 	 � � � � 	 � � � � � � � � � � � � � � � � 
 � � 
 � � � � � � 	 
 � � � �	 � � � � � 
 # � � � 
 � � � � � �
x2IP = � 
 � �

2t
� 
 � 	 � � � � 	 � � � � � � � � � � � � � � � � 
 � 	 � 
 �� � � � � " 
 � � � 	 
 � � � � 	 � � � � � 
 # � � � 
 � � � � � �

y2RPIR =+ � 	 � � � � � � � 
 �  
1tcx2 ⋅= ( 0,5 puncte ) � 


2tcy2 ⋅= ( 0,5 puncte ) � � � � � � �  
( ) t

2

c
tt

2

c
xy 12 ∆=−=−

�
( 0,5 puncte ) � � � � � � � � 	 � � � �  

222 dxy =−
� � �

( )( ) 2dxyxy =−+ ( 0,5 puncte ) � 
 � � � � � � 
 � �� � � � � � �  
tc

d2
xy

2

∆⋅
=+

�
( 1 punct ) � 
 � � � � � � � � � � � � � � 
 
 � � � � � 
 � �  

m1360t
2

c

tc

d2
x2IP

2

=−
⋅

== ∆
∆

�
( 1,5 puncte ) � � � � � � � � � � � � � � � � � � � 
 � 	 � �  

s4
c

x2
t1 ==

�
( 0,5 puncte ) � 
 � � � � � �

x2IP =
� � � � 	 � � � � � � � � � � � � � � � � 
 � � � � 
 � 	 � �

s68tttt 1 =′++= ∆∆ ( 1 punct ) � 
 � � � � � 
 � 
 � � � � � � � � � � � 
 � � � � 
 � � � 
  
sm20

t

x2
v ==

�
( 0,5 puncte ) � � � � � � � � � # � �

hkm72v = � � � 
 � � � � � � � # � � 
 � � � � � � " 
 � � � � � 
 � � � � 
 � � 
 � � � � � �
 ( 0,5 puncte ) 

Total: 9 puncte + 1 punct din oficiu = 10 puncte 
Orice altă rezolvare corectă se punctează corespunzător

 3.
� 
 � � � � � � � 
 � � � � � � � � � 
 � � � � � � � � 
 � � � �

( )L
� � � 
 � � � � � � � � � � � �

cm24f = � 
 � � 
 � 
 � � � 	 � � � �
( )O

� � � �
cm33D =

� $ � � � � � � � � � 	 � � � � � � � � �� � 
 � � �
AB � � � � 
 � � � � � �

cm3a =
� � � 
 � 
 � � � � � � 	 � � � # � � � � � � � � � � � � 
 �

( )E �� 
 � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � 
 � � 	 � � " � � � 	 � 
 � 	 � 
 � � 
 	 � � � � � � � � 
 � � 
 � � � � � � 
 �
 � � 
 
 � 
 � � � � � � � � � � � � � � 
 � � � � � � 
 	 � � � � � � � � � 	 � � 
 � 
 
 � � � � � � � � � 
 � � � � � � �  � � � � 	 � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � 	 � � 
 � 
 
 	 � � � � � � � � � � � � � � � � 
 � � �
 � � 
 
 � 
 � � � � � � � � � � 
 � � � � � � 
 &� � � � 	 � � � � � � � � � � 
 � 
 � � � � � � � � � � � � 
 � � 
 
 � 
 &� � � � � � � � � � � 
 � � � � � � � � � � 
 � � 
 
 � 
 �
Selectată şi prelucrată de Catedra de fizică a Colegiului Tehnic „Tomis” Constanţa 

Rezolvare şi barem de notare � � I � � 
 
 � � �
BA ′′

� � � 
 � � � � � � 

AB

� � � 
 � 
 � � � 	 � � � � � � 
 � � � � 
 � � � � � � 	 � � � � � � � 
 � � � � � � � � � � � � 
 � 
 � � � � � � � � � � 
 � � 
 � � � � �� � 
 � � � � � � � 	 � � � � � � � � � 
 � � � � � � 
 � � � 
 � � � � � � � � � � � � � 
 � � � � � � � � � � � � 
 � � � � � 
 � � � � � � � � � � 
 � � � � � �
1x−

� � � � � � 
 � � � 
 � � � � � � � � 
 � � � � � �
a2xx 11 +−=′− ( 1 punct )

� � � � � � � � � � � 
 � � � � � � � � � � � � 
 � � � � �
AB

� � � � � � 
 � � � � � 

cm30aDx1 =−=− � � � � � � �

cm30x1 −= � 
 � � � 
 � � � � � � � � � �
BA ′′

� � � � � � 
 � � � � � 

cm36a2xx 11 =−=′ ( 0,5 puncte )� � � � � � � � � 	 � � � � � � � � � � � � � 
 � � � � � � � � � � �  

P  

I  

M  R  

r  

i  

      

 

         

          

                        

          

A  

B  

( )O

 

( )L
 

( )E

 

a  
D  



cm120
fx

fx
x

1

1
2 =

+

⋅
= ( 1 punct ) � 
 � � � � �  

cm72
fx

fx
x

1

1
2 =

+′

⋅′
=′ ( 0,5 puncte ) . � � 	 � � � � � � � � � � � � � � � 
 � � � � � 
 � � � � � � � 	 � � 
 � � � � � �

cm48xxx 222 =−′=∆ ( 0,5 puncte )
�� � � � � 
 � � � � � � � � � � � � � � � 	 � � � � � 
 � � 
 
 � � �

11BA
� � � 
 � � � � � � 


AB
� � � � � � 
 � � � � � �  

fx

f

x

x

y

y

11

2

1

2

+
===β ( 1 punct ) � 
 � � � � � 
 � � � � � � � � � � � � � � � 	 � � � � � 
 � � 
 
 � � �

11BA ′′
� � � 
 � � � � � � 


BA ′′
� � � � � � 
 � � � � � �  

fx

f

x

x

y

y

11

2

1

2

+′
=

′

′
=

′

′
=′β ( 1 punct ) � � � 
 � � 
 
 � � � � � � � � � � 
 � 
 � � � 	 � � � � � � � � � 
 � � � � � � � 
 � � � � �

11 yy =′ ( 0,5 puncte ) � 
 � � � � � 
  
2

1

fx

fx

y

y

1

1

2

2 =
+′

+
=
′

=
′

β

β
( 1 punct )� � � � � � � � � 
 � 
 � � � � � � 
 � � � � � � � � �

 ( 2 puncte ).
 

Total: 9 puncte + 1 punct din oficiu = 10 puncte 
Orice altă rezolvare corectă se punctează corespunzător

A′  

B ′  

A  

B  

2F  

1F  

1A  

1B  

1A′  

1B ′  


