
Prova Escrita de Física e Química A

10.º e 11.º Anos de Escolaridade

Prova 715/2.ª Fase 14 Páginas

Duração da Prova: 120 minutos. Tolerância: 30 minutos.

2011
COTAÇÕES

GRUPO I

1.  .......................................................................................................................  5 pontos
2.  .......................................................................................................................  10 pontos
3.  .......................................................................................................................  5 pontos
4.  .......................................................................................................................  15 pontos
5.  .......................................................................................................................  5 pontos

40 pontos
GRUPO II

1. 
1.1.  .............................................................................................................  5 pontos
1.2.  .............................................................................................................  5 pontos
1.3.  .............................................................................................................  10 pontos

2.  .......................................................................................................................  5 pontos

25 pontos
GRUPO III

1.  .......................................................................................................................  5 pontos
2.  .......................................................................................................................  5 pontos
3.  .......................................................................................................................  5 pontos
4.  .......................................................................................................................  5 pontos
5.  .......................................................................................................................  10 pontos
6.  .......................................................................................................................  5 pontos

35 pontos
GRUPO IV

1. 
1.1.  .............................................................................................................  10 pontos
1.2.  .............................................................................................................  5 pontos
1.3.  .............................................................................................................  10 pontos

2.  .......................................................................................................................  5 pontos
3.  .......................................................................................................................  5 pontos
4.  .......................................................................................................................  10 pontos

45 pontos
GRUPO V

1.  .......................................................................................................................  10 pontos
2.  .......................................................................................................................  15 pontos
3.  .......................................................................................................................  5 pontos
4.  .......................................................................................................................  5 pontos

35 pontos
GRUPO VI

1.  .......................................................................................................................  5 pontos
2.  .......................................................................................................................  10 pontos
3.  .......................................................................................................................  5 pontos

20 pontos

 TOTAL ..................................................  200 pontos

EXAME NACIONAL DO ENSINO SECUNDÁRIO

Decreto-Lei n.º 74/2004, de 26 de Março
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CRITÉRIOS GERAIS DE CLASSIFICAÇÃO
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CRITÉRIOS ESPECÍFICOS DE CLASSIFICAÇÃO

GRUPO I

1.  .................................................................................................................................................... 5 pontos

+60%&"01"-O0'+"e"'6G-%;1-71$<+"e";'&5;1$"e"/$,-%;'+$1,%"e"-%'+&"f"e"-%'+&"4%7%
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1.""b1&01"?/1"+"18%7'6%60+"%2-1&16,1"/7"1&?/17%"#+7"%"&1?/>6#'%"#+--1#,%"@2+-"+-017"#-1&#16,1"+/"01#-1&#16,1"
0%&"G-1?/>6#'%&D:"&1-O"%,-'./50%"%"#+,%)*+",+,%$=

2.""H1"+"18%7'6%60+"&/.&,',/'-:"6+"1&?/17%"2+-"1$1"%2-1&16,%0+:"%"01&'46%)*+"g;'&5;1$h"21$%"&1?/>6#'%"#+--1#,%"0%&"
-%0'%)P1&";'&5;1'&"@#+7".%&1"6%"'6G+-7%)*+"G+-61#'0%D:"01;1-O"&1-"%,-'./50%"%"#+,%)*+",+,%$=

2.  .................................................................................................................................................... 10 pontos
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2%-%"%"-%0'%)*+";'+$1,%:k"#+6#$/'S&1"?/1"3"%"-%0'%)*+";1-71$<%"?/1"&1"2-+2%4%"#+7"7%'+-"
;1$+#'0%01"6+"'6,1-'+-"0+"2-'&7%=
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=6/0'& >0&#.'1+.0&",+"26/0$",0",0&04-02:+"2+",+462'+"0&-0#6(#+",%",'&#'-$'2% C+217%)*+

4

!"-1&2+&,%"%2-1&16,%L
 ! +&"0+'&",J2'#+&"01"-1G1->6#'%N
 ! +-4%6'E%)*+"#+1-16,1"0+&"#+6,190+&N
 ! $'64/%417"#'16,5G'#%"%01?/%0%=

10

3
!"-1&2+&,%"%2-1&16,%L
 ! +&"0+'&",J2'#+&"01"-1G1->6#'%N
 ! G%$<%&"6%"+-4%6'E%)*+"0+&"#+6,190+&"1U+/"6%"/,'$'E%)*+"0%"$'64/%417"#'16,5G'#%=

8

2
!"-1&2+&,%"%2-1&16,%L
 ! %216%&"+",J2'#+"01"-1G1->6#'%"!N
 ! $'64/%417"#'16,5G'#%"%01?/%0%=

5

1
!"-1&2+&,%"%2-1&16,%L
 ! %216%&"+",J2'#+"01"-1G1->6#'%"!N
 ! G%$<%&"6%"/,'$'E%)*+"0%"$'64/%417"#'16,5G'#%=

3
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3. A1-&*+"B – (A)N""A1-&*+"C"M"(D)  ................................................................................................. 5 pontos

4.  .................................................................................................................................................... 15 pontos

!"-1&+$/)*+"01;1"%2-1&16,%-"%&"&14/'6,1&"1,%2%&L

!D" "b1,1-7'6%)*+"0%"161-4'%"730'%"0'O-'%"61#1&&O-'%"%+"%?/1#'716,+"0%"O4/%

(Eu = 5,02 × 107 J).

iD" "b1,1-7'6%)*+"0%"161-4'%"730'%"0'O-'%"?/1"01;1"&1-"G+-61#'0%"%+&"#+$1#,+-1&"&+$%-1&"

,3-7'#+&"(Ef = 1,43 × 108 J).

QD" "b1,1-7'6%)*+"0%"O-1%"01"#+$1#,+-1&"?/1"01;1"&1-"'6&,%$%0%"(A = 14 m2).

!"-.&/+&0%"%".&0."'0.1",.8."&.-".564%,-%,%"541",+&"578.'&",.",.&.1/.59+"-.$%#'+5%,+&"#+1"%"#+5&.#4)*+"

,%&".0%/%&:",."%#+-,+"#+1"%"0%;.$%"&.<4'50.=

=6/0'& >0&#.'1+.0&",+"26/0$",0",0&04-02:+".0$%#'+2%,+&"#+4"%"#+2&0#7)*+",%&"01%-%& C+217%)*+

3 !"-1&+$/)*+"%2-1&16,%"%&",->&"1,%2%&"#+6&'01-%0%&= 15

2 !"-1&+$/)*+"%2-1&16,%"%216%&"0/%&"0%&"1,%2%&"#+6&'01-%0%&= 10

1 !"-1&+$/)*+"%2-1&16,%"%216%&"/7%"0%&"1,%2%&"#+6&'01-%0%&= 5

!"#$%&&'(#%)*+"%"%,-'./'-"K"-1&2+&,%"-1&/$,%"0%"2+6,/%)*+"01#+--16,1"0+"16?/%0-%716,+"6/7"0+&"65;1'&"01"
01&17216<+"%,-O&"01&#-',+&:" K" ?/%$" 2+017"&1-" &/.,-%50+&"2+6,+&:" 01"%#+-0+" #+7"+"16?/%0-%716,+"6+&"
65;1'&"01"01&17216<+"-1$%#'+6%0+&"#+7"+",'2+"01"1--+&"#+71,'0+&^=

^"b1&#-',+-1&"1"01&;%$+-'E%)P1&"%2-1&16,%0+&"6+"2-'71'-+"?/%0-+"0%"2O4'6%"QU]"0+&"Q-',3-'+&"l1-%'&"01"Q$%&&'(#%)*+=

5. A1-&*+"B – (B)N""A1-&*+"C"M"(A)  ................................................................................................. 5 pontos
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GRUPO II

1.1. A1-&*+"B – (D)N""A1-&*+"C"M"(B)  .............................................................................................. 5 pontos

1.2. A1-&*+"B – (B)N""A1-&*+"C"M"(D)  .............................................................................................. 5 pontos

1.3.  ................................................................................................................................................. 10 pontos

!"-1&2+&,%"01;1"%2-1&16,%-"+&"&14/'6,1&",J2'#+&L

!D" "j!2-1&16,%60+"+"1&21#,-+"01"17'&&*+"0+"<3$'+"%,J7'#+"/7%" -'&#%"%"587nm"1"+/,-%"%"

667nm:k"+"1&21#,-+"01"%.&+-)*+"0+"<3$'+"%,J7'#+"01;1-O"%2-1&16,%-"-'&#%&"614-%&"%+&"
#+72-'716,+&"01"+60%"-1G1-'0+&=

iD" "Q+7+"+"1&21#,-+"0%"1&,-1$%"d'41$"%2-1&16,%"0/%&"-'&#%&"j614-%&k"%"#+72-'716,+&"01"+60%"
%2-+8'7%0%716,1"#+'6#'016,1&"#+7"+&"#+72-'716,+&"01"+60%"-1G1-'0+&:"#+6#$/'S&1"?/1"3"
2-+;O;1$"?/1"+"<3$'+"1&,1I%"2-1&16,1"6%"%,7+&G1-%"0%"1&,-1$%=

!"#$%&&'(#%)*+",%"-.&/+&0%"%".&0."'0.1"2"3.'0%".1"345)*+",+".564%,-%1.50+",%"1.&1%"541",+&"578.'&",."

,.&.1/.59+:",."%#+-,+"#+1"%"0%;.$%"&.<4'50.=

=6/0'& >0&#.'1+.0&",+"26/0$",0",0&04-02:+"2+",+462'+"0&-0#6(#+",%",'&#'-$'2% C+217%)*+

4

!"-1&2+&,%"%2-1&16,%L
 ! +&"0+'&",J2'#+&"01"-1G1->6#'%N
 ! +-4%6'E%)*+"#+1-16,1"0+&"#+6,190+&N
 ! $'64/%417"#'16,5G'#%"%01?/%0%=

10

3
!"-1&2+&,%"%2-1&16,%L
 ! +&"0+'&",J2'#+&"01"-1G1->6#'%N
 ! G%$<%&"6%"+-4%6'E%)*+"0+&"#+6,190+&"1U+/"6%"/,'$'E%)*+"0%"$'64/%417"#'16,5G'#%=

8

2
!"-1&2+&,%"%2-1&16,%L
 ! %216%&"/7"0+&",J2'#+&"01"-1G1->6#'%N
 ! $'64/%417"#'16,5G'#%"%01?/%0%=

5

1
!"-1&2+&,%"%2-1&16,%L
 ! %216%&"/7"0+&",J2'#+&"01"-1G1->6#'%N
 ! G%$<%&"6%"/,'$'E%)*+"0%"$'64/%417"#'16,5G'#%=

3

2. A1-&*+"B – (C)N""A1-&*+"C"M"(A)  ................................................................................................. 5 pontos
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GRUPO III

1.  .................................................................................................................................................... 5 pontos

m5,'+"Ra"m'=

2.  .................................................................................................................................................... 5 pontos

O O O OOU "@Ra"1?/';%$16,1D=

3. A1-&*+"B – (D)N""A1-&*+"C"M"(C)  ................................................................................................. 5 pontos

4. A1-&*+"B – (B)N""A1-&*+"C"M"(A)  ................................................................................................. 5 pontos

5.  .................................................................................................................................................... 10 pontos

!"-1&+$/)*+"01;1"%2-1&16,%-"%&"&14/'6,1&"1,%2%&L

!D" "b1,1-7'6%)*+"0%"?/%6,'0%01"01"O2(g)"61#1&&O-'%"2%-%"?/1"+#+--%"%"#+7./&,*+"#+72$1,%"

0+"./,%6+"(n = 2,600 mol).

iD" "b1,1-7'6%)*+"0+";+$/71"01"O2(g)"61#1&&O-'+"2%-%"?/1"+#+--%"%"#+7./&,*+"#+72$1,%"0+"

./,%6+"(V = 58,2 dm3).

!"-.&/+&0%"%".&0."'0.1",.8."&.-".564%,-%,%"541",+&"578.'&",.",.&.1/.59+"-.$%#'+5%,+&"#+1"%"#+5&.#4)*+"

,%&".0%/%&:",."%#+-,+"#+1"%"0%;.$%"&.<4'50.=

=6/0'& >0&#.'1+.0&",+"26/0$",0",0&04-02:+".0$%#'+2%,+&"#+4"%"#+2&0#7)*+",%&"01%-%& C+217%)*+

2 !"-1&+$/)*+"%2-1&16,%"%&"0/%&"1,%2%&"#+6&'01-%0%&= 10

1 !"-1&+$/)*+"%2-1&16,%"%216%&"/7%"0%&"1,%2%&"#+6&'01-%0%&= 5

!"#$%&&'(#%)*+"%"%,-'./'-"K"-1&2+&,%"-1&/$,%"0%"2+6,/%)*+"01#+--16,1"0+"16?/%0-%716,+"6/7"0+&"65;1'&"01"
01&17216<+"%,-O&"01&#-',+&:" K" ?/%$" 2+017"&1-" &/.,-%50+&"2+6,+&:" 01"%#+-0+" #+7"+"16?/%0-%716,+"6+&"
65;1'&"01"01&17216<+"-1$%#'+6%0+&"#+7"+",'2+"01"1--+&"#+71,'0+&^=

^"b1&#-',+-1&"1"01&;%$+-'E%)P1&"%2-1&16,%0+&"6+"2-'71'-+"?/%0-+"0%"2O4'6%"QU]"0+&"Q-',3-'+&"l1-%'&"01"Q$%&&'(#%)*+=

6. A1-&*+"B – (B)N""A1-&*+"C"M"(C)  ................................................................................................. 5 pontos
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GRUPO IV

1.1.  ................................................................................................................................................. 10 pontos

!"-1&+$/)*+"01;1"%2-1&16,%-"%&"&14/'6,1&"1,%2%&L

!D" "QO$#/$+"0%"#+6#16,-%)*+"<'0-+416'J6'#%"([H3O
"] = 1,73 × 10#7mol dm#3)"%"2%-,'-"0+";%$+-"

01"Kw"K",1721-%,/-%"#+6&'01-%0%=

iD" "QO$#/$+"0+"pH"0%"%7+&,-%"2/-%"01"O4/%"%"1&&%",1721-%,/-%"(pH = 6,8).

!"-.&/+&0%"%".&0."'0.1",.8."&.-".564%,-%,%"541",+&"578.'&",.",.&.1/.59+"-.$%#'+5%,+&"#+1"%"#+5&.#4)*+"

,%&".0%/%&:",."%#+-,+"#+1"%"0%;.$%"&.<4'50.=

=6/0'& >0&#.'1+.0&",+"26/0$",0",0&04-02:+".0$%#'+2%,+&"#+4"%"#+2&0#7)*+",%&"01%-%& C+217%)*+

2 !"-1&+$/)*+"%2-1&16,%"%&"0/%&"1,%2%&"#+6&'01-%0%&= 10

1 !"-1&+$/)*+"%2-1&16,%"%216%&"/7%"0%&"1,%2%&"#+6&'01-%0%&= 5

!"#$%&&'(#%)*+"%"%,-'./'-"K"-1&2+&,%"-1&/$,%"0%"2+6,/%)*+"01#+--16,1"0+"16?/%0-%716,+"6/7"0+&"65;1'&"01"
01&17216<+"%,-O&"01&#-',+&:" K" ?/%$" 2+017"&1-" &/.,-%50+&"2+6,+&:" 01"%#+-0+" #+7"+"16?/%0-%716,+"6+&"
65;1'&"01"01&17216<+"-1$%#'+6%0+&"#+7"+",'2+"01"1--+&"#+71,'0+&^=

^"b1&#-',+-1&"1"01&;%$+-'E%)P1&"%2-1&16,%0+&"6+"2-'71'-+"?/%0-+"0%"2O4'6%"QU]"0+&"Q-',3-'+&"l1-%'&"01"Q$%&&'(#%)*+=

1.2. A1-&*+"B – (B)N""A1-&*+"C"M"(A)  .............................................................................................. 5 pontos
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1.3.  ................................................................................................................................................. 10 pontos

!"-1&2+&,%"01;1"%2-1&16,%-"+&"&14/'6,1&",J2'#+&L

!D" "A1-'(#%S&1"j:"%"2%-,'-"0+"4-O(#+:k"?/1"Kw""%/716,%"K"710'0%"?/1"%",1721-%,/-%"%/716,%:"
+"?/1"&'46'(#%"?/1"%"-1%#)*+"01"%/,+S'+6'E%)*+"0%"O4/%"3"G%;+-1#'0%"21$+"%/716,+"0%"
,1721-%,/-%=

iD" "jb1" %#+-0+" #+7"+"c-'6#52'+" 01" m1"Q<W,1$'1-:k" /7"%/716,+" 01" ,1721-%,/-%" G%;+-1#1" %"
-1%#)*+"160+,3-7'#%=

QD" "Q+6#$/'S&1:"%&&'7:"?/1"%"-1%#)*+"01"%/,+S'+6'E%)*+"0%"O4/%"3"160+,3-7'#%=

!"#$%&&'(#%)*+",%"-.&/+&0%"%".&0."'0.1"2"3.'0%".1"345)*+",+".564%,-%1.50+",%"1.&1%"541",+&"578.'&",."

,.&.1/.59+:",."%#+-,+"#+1"%"0%;.$%"&.<4'50.=

=6/0'& >0&#.'1+.0&",+"26/0$",0",0&04-02:+"2+",+462'+"0&-0#6(#+",%",'&#'-$'2% C+217%)*+

4

!"-1&2+&,%"%2-1&16,%L
 ! +&",->&",J2'#+&"01"-1G1->6#'%N
 ! +-4%6'E%)*+"#+1-16,1"0+&"#+6,190+&N
 ! $'64/%417"#'16,5G'#%"%01?/%0%=

10

3

!"-1&2+&,%"%2-1&16,%L
 ! +&",->&",J2'#+&"01"-1G1->6#'%N
 ! G%$<%&"6%"+-4%6'E%)*+"0+&"#+6,190+&"1U+/"6%"/,'$'E%)*+"0%"$'64/%417"#'16,5G'#%=

OU

 ! %216%&"+&",J2'#+&"01"-1G1->6#'%"!"1"iN
 ! +-4%6'E%)*+"#+1-16,1"0+&"#+6,190+&N
 ! $'64/%417"#'16,5G'#%"%01?/%0%=

8

2
!"-1&2+&,%"%2-1&16,%L
 ! %216%&"+&",J2'#+&"01"-1G1->6#'%"!"1"iN
 ! G%$<%&"6%"+-4%6'E%)*+"0+&"#+6,190+&"1U+/"6%"/,'$'E%)*+"0%"$'64/%417"#'16,5G'#%=

5

1
!"-1&2+&,%"%2-1&16,%L
 ! %216%&"+",J2'#+"01"-1G1->6#'%"!"+/"%216%&"+",J2'#+"01"-1G1->6#'%"iN
 ! $'64/%417"#'16,5G'#%"%01?/%0%=

3

2. A1-&*+"B – (C)N""A1-&*+"C"M"(D)  ................................................................................................. 5 pontos

3. A1-&*+"B – (D)N""A1-&*+"C"M"(A)  ................................................................................................. 5 pontos
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4.  .................................................................................................................................................... 10 pontos

!"-1&2+&,%"01;1"%2-1&16,%-"+&"&14/'6,1&",J2'#+&L

!D" "F%"7+$3#/$%"01"O4/%:"18'&,17"0+'&"2%-1&"01"1$1#,-P1&"j01";%$>6#'%k"6*+"$'4%6,1&"6+"O,+7+"
01"+8'436'+=

iD" "!&" -12/$&P1&" ?/1" &1" 1&,%.1$1#17" 16,-1" 1&,1&" 2%-1&" 01" 1$1#,-P1&" 1" +&" 0+'&" 2%-1&" 01"
1$1#,-P1&"j01";%$>6#'%k"$'4%6,1&"G+-)%7"%"7+$3#/$%"%"%&&/7'-"/7%"41+71,-'%"%64/$%-=

!"#$%&&'(#%)*+",%"-.&/+&0%"%".&0."'0.1"2"3.'0%".1"345)*+",+".564%,-%1.50+",%"1.&1%"541",+&"578.'&",."

,.&.1/.59+:",."%#+-,+"#+1"%"0%;.$%"&.<4'50.=

=6/0'& >0&#.'1+.0&",+"26/0$",0",0&04-02:+"2+",+462'+"0&-0#6(#+",%",'&#'-$'2% C+217%)*+

4

!"-1&2+&,%"%2-1&16,%L
 ! +&"0+'&",J2'#+&"01"-1G1->6#'%N
 ! +-4%6'E%)*+"#+1-16,1"0+&"#+6,190+&N
 ! $'64/%417"#'16,5G'#%"%01?/%0%=

10

3
!"-1&2+&,%"%2-1&16,%L
 ! +&"0+'&",J2'#+&"01"-1G1->6#'%N
 ! G%$<%&"6%"+-4%6'E%)*+"0+&"#+6,190+&"1U+/"6%"/,'$'E%)*+"0%"$'64/%417"#'16,5G'#%=

8

2
!"-1&2+&,%"%2-1&16,%L
 ! %216%&"/7"0+&",J2'#+&"01"-1G1->6#'%N
 ! $'64/%417"#'16,5G'#%"%01?/%0%=

5

1
!"-1&2+&,%"%2-1&16,%L
 ! %216%&"/7"0+&",J2'#+&"01"-1G1->6#'%N
 ! G%$<%&"6%"/,'$'E%)*+"0%"$'64/%417"#'16,5G'#%=

3
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GRUPO V

1.  .................................................................................................................................................... 10 pontos

!"-1&+$/)*+"01;1"%2-1&16,%-"%&"&14/'6,1&"1,%2%&L

!D" "b1,1-7'6%)*+"0+";%$+-"7%'&"2-+;O;1$"0%";1$+#'0%01"0+"#%--'6<+"(v = 0,847 ms#$). 

iD" "b1,1-7'6%)*+"0+&"7J0/$+&"0+&"01&;'+&"01"#%0%";%$+-"710'0+"17"-1$%)*+"%+";%$+-"7%'&"

2-+;O;1$"(0,001 ms#$; 0,006 ms#$; 0,005 ms#$).

QD" "!2-1&16,%)*+"0+"-1&/$,%0+"0%"710')*+"0%";1$+#'0%01"0+"#%--'6<+

(v = 0,847 ms#$ ± 0,006 ms#$ OU v = 0,847 ms#$ ± 0,004 ms#$).

!"-.&/+&0%"%".&0."'0.1",.8."&.-".564%,-%,%"541",+&"578.'&",.",.&.1/.59+"-.$%#'+5%,+&"#+1"%"#+5&.#4)*+"

,%&".0%/%&:",."%#+-,+"#+1"%"0%;.$%"&.<4'50.=

=6/0'& >0&#.'1+.0&",+"26/0$",0",0&04-02:+".0$%#'+2%,+&"#+4"%"#+2&0#7)*+",%&"01%-%& C+217%)*+

3 !"-1&+$/)*+"%2-1&16,%"%&",->&"1,%2%&"#+6&'01-%0%&= 10

2 !"-1&+$/)*+"%2-1&16,%"%216%&"0/%&"0%&"1,%2%&"#+6&'01-%0%&= 7

1 !"-1&+$/)*+"%2-1&16,%"%216%&"/7%"0%&"1,%2%&"#+6&'01-%0%&= ]

!"#$%&&'(#%)*+"%"%,-'./'-"K"-1&2+&,%"-1&/$,%"0%"2+6,/%)*+"01#+--16,1"0+"16?/%0-%716,+"6/7"0+&"65;1'&"01"
01&17216<+"%,-O&"01&#-',+&:" K" ?/%$" 2+017"&1-" &/.,-%50+&"2+6,+&:" 01"%#+-0+" #+7"+"16?/%0-%716,+"6+&"
65;1'&"01"01&17216<+"-1$%#'+6%0+&"#+7"+",'2+"01"1--+&"#+71,'0+&^=

^"b1&#-',+-1&"1"01&;%$+-'E%)P1&"%2-1&16,%0+&"6+"2-'71'-+"?/%0-+"0%"2O4'6%"QU]"0+&"Q-',3-'+&"l1-%'&"01"Q$%&&'(#%)*+=
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2.  .................................................................................................................................................... 15 pontos

!"-1&2+&,%"01;1"%2-1&16,%-"+&"&14/'6,1&",J2'#+&L

!D" "̀ 10'-"j#+7"%"(,%"73,-'#%k"/7%"0'&,W6#'%"21-#+--'0%"21$+"#%--'6<+"&+.-1"%"-%72%="

iD" "̀ 10'-"j#+7"+"#-+6J71,-+k"+",172+"?/1"+"#%--'6<+"017+-%"%"21-#+--1-"1&&%"0'&,W6#'%=

QD" "Q%$#/$%-" %" ;1$+#'0%01" 0+" #%--'6<+:" /,'$'E%60+" %&" 1?/%)P1&" 0+" 7+;'716,+" -1#,'$561+"
/6'G+-71716,1"%#1$1-%0+"Ra"1?/';%$16,1=

OU

!D" "̀ 10'-"j#+7"%"(,%"73,-'#%k"/7%"0'&,W6#'%"21-#+--'0%"21$+"#%--'6<+"&+.-1"%"2%-,1"<+-'E+6,%$"0%"
2-%6#<%="

iD" "̀ 10'-"j#+7"+"#-+6J71,-+k"+",172+"?/1"+"#%--'6<+"017+-%"%"21-#+--1-"1&&%"0'&,W6#'%=

QD" "Q%$#/$%-"%";1$+#'0%01"0+"#%--'6<+:"/,'$'E%60+"%"1?/%)*+"0+"7+;'716,+"-1#,'$561+"/6'G+-71"
Ra"1?/';%$16,1=

!"#$%&&'(#%)*+",%"-.&/+&0%"%".&0."'0.1"2"3.'0%".1"345)*+",+".564%,-%1.50+",%"1.&1%"541",+&"578.'&",."

,.&.1/.59+:",."%#+-,+"#+1"%"0%;.$%"&.<4'50.=

b1&#-',+-1&"0+"65;1$"01"01&17216<+"6+"0+756'+
0%"#+7/6'#%)*+"1&#-',%"17"$564/%"2+-,/4/1&%

b1&#-',+-1&"0+"65;1$"01"01&17216<+
6+"0+756'+"1&21#5(#+"0%"0'&#'2$'6%

=6/0'&D

1 2 3

=6/0'&

5

!"-1&2+&,%"%2-1&16,%L
 ! +&",->&",J2'#+&"01"-1G1->6#'%N
 ! +-4%6'E%)*+"#+1-16,1"0+&"#+6,190+&N
 ! $'64/%417"#'16,5G'#%"%01?/%0%=

13 B] 15

4
!"-1&2+&,%"%2-1&16,%L
 ! +&",->&",J2'#+&"01"-1G1->6#'%N
 ! G%$<%&"6%"+-4%6'E%)*+"0+&"#+6,190+&"1U+/"6%"/,'$'E%)*+"0%"$'64/%417"#'16,5G'#%=

11 BC 13

3

!"-1&2+&,%"%2-1&16,%L
 ! %216%&"0+'&"0+&",J2'#+&"01"-1G1->6#'%N
 ! +-4%6'E%)*+"#+1-16,1"0+&"#+6,190+&N
 ! $'64/%417"#'16,5G'#%"%01?/%0%=

8 \ 10

2
!"-1&2+&,%"%2-1&16,%L
 ! %216%&"0+'&"0+&",J2'#+&"01"-1G1->6#'%N
 ! G%$<%&"6%"+-4%6'E%)*+"0+&"#+6,190+&"1U+/"6%"/,'$'E%)*+"0%"$'64/%417"#'16,5G'#%=

6 7 8

1
!"-1&2+&,%"%2-1&16,%L
 ! %216%&"/7"0+&",J2'#+&"01"-1G1->6#'%=

3 ] 5

D" b1&#-',+-1&"%2-1&16,%0+&"6+"?/%0-+"0%"2O4'6%"QUn"0+&"Q-',3-'+&"l1-%'&"01"Q$%&&'(#%)*+=

Nota – "H1"6*+"<+/;1-"01(6')*+"0+"21-#/-&+"+/"&1"+"21-#/-&+"01(6'0+"6*+"G+-"%01?/%0+"K",%-1G%"210'0%:"+",J2'#+"Q"6*+"
01;1"&1-:"17"?/%$?/1-"#%&+:"#+6&'01-%0+"2%-%"1G1',+"01"#$%&&'(#%)*+=

3. A1-&*+"B – (A)N""A1-&*+"C"M"(B)  ................................................................................................. 5 pontos

4. A1-&*+"B – (A)N""A1-&*+"C"M"(D)  ................................................................................................. 5 pontos
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GRUPO VI

1. A1-&*+"B – (C)N""A1-&*+"C"M"(B)  ................................................................................................. 5 pontos

2.   ................................................................................................................................................... 10 pontos

!"-1&+$/)*+"01;1"%2-1&16,%-"%&"&14/'6,1&"1,%2%&L

!D" b1,1-7'6%)*+"0+";%$+-"0%"%#1$1-%)*+"0+"#%--'6<+"6+"'6,1-;%$+"01",172+"#+6&'01-%0+

(a = 0,286 ms#2). 

iD" "b1,1-7'6%)*+" 0%" 0'&,W6#'%" 21-#+--'0%" 21$+" #%--'6<+" 6+" '6,1-;%$+" 01" ,172+" #+6&'01-%0+ 

(!x = 0,28 m).

!"-.&/+&0%"%".&0."'0.1",.8."&.-".564%,-%,%"541",+&"578.'&",.",.&.1/.59+"-.$%#'+5%,+&"#+1"%"#+5&.#4)*+"

,%&".0%/%&:",."%#+-,+"#+1"%"0%;.$%"&.<4'50.=

=6/0'& >0&#.'1+.0&",+"26/0$",0",0&04-02:+".0$%#'+2%,+&"#+4"%"#+2&0#7)*+",%&"01%-%& C+217%)*+

2 !"-1&+$/)*+"%2-1&16,%"%&"0/%&"1,%2%&"#+6&'01-%0%&= 10

1 !"-1&+$/)*+"%2-1&16,%"%216%&"/7%"0%&"1,%2%&"#+6&'01-%0%&= 5

!"#$%&&'(#%)*+"%"%,-'./'-"K"-1&2+&,%"-1&/$,%"0%"2+6,/%)*+"01#+--16,1"0+"16?/%0-%716,+"6/7"0+&"65;1'&"01"
01&17216<+"%,-O&"01&#-',+&:" K" ?/%$" 2+017"&1-" &/.,-%50+&"2+6,+&:" 01"%#+-0+" #+7"+"16?/%0-%716,+"6+&"
65;1'&"01"01&17216<+"-1$%#'+6%0+&"#+7"+",'2+"01"1--+&"#+71,'0+&^=

^"b1&#-',+-1&"1"01&;%$+-'E%)P1&"%2-1&16,%0+&"6+"2-'71'-+"?/%0-+"0%"2O4'6%"QU]"0+&"Q-',3-'+&"l1-%'&"01"Q$%&&'(#%)*+=

3. A1-&*+"B – (B)N""A1-&*+"C"M"(C)  ................................................................................................. 5 pontos


