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4
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4
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1 1 0,75 1,75

4
= + =

5
0,83
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1210 .
3 12 1510 10 10 . =

1510 . 

1 3 4N N N 0= = = 2N 1,=

S 5 0 4 1 3 0 2 0 4.=  +  +  +  = b

S 11, 4 b 11 R.=  +

b 0= R 4.=

5N 11 4 7.= − =

x y,

3x 2y 1800 x 400
.

2x y 1100 y 300

+ = = 
 

+ = = 

m n,

400m 300n 5000 3n 50 4m.+ =  = −

m n+ n

50 4m−

3

4m

m 2=

n 14.=

2 4 16.+ =

23 7 161 =

161 12 13 5,=  +

12

3 4 5RT RT RRT .

2kg 2000 g= 1L 1000mL,=

2000
58

34

 
= 

 

1000
83.

12

 
= 

 

58

 x
x.

50 1610 80500 m 80,5km. = =

80 km.

9R$ 1,35 10 R$ 1.350.000.000,00. =

2100 200 50 240 8000 m . −  =

2 21m 10000cm=

210 20 200cm , =

80000000
400000.

200
=

21000
70.

300
=

20 20000 (70 20) 30000 R$ 1.900.000,00. + −  =

1 0 0 1

1 1 0 0

1 0 1 0 1

+



 

iC 15

i.

A

B

C

D

C 23 15 1 10 R$ 355,00,

C 21,5 15 3 12 R$ 358,50,

C 22 15 1,5 14 R$ 351,00,

C 21 15 3,5 18 R$ 378,00

=  +  =

=  +  =

=  +  =

=  +  =

EC 24 15 2,5 2 R$ 365,00.=  +  =

C

(74,9 74,6) anos 0,3 1ano 0,3 12 meses 3,6 30 dias− =  =  = 

1000
4

250
=

23 4 R$ 92,00. =

33,81
5

8

 
=  

18,5 5 R$ 92,50. =

R$ 93,00.

 x

x.

54'32'' − 17'45'' = 36'47''

2

15

36'47'' 2' 15' 53'47'',+ + =

53 47

125.000.000.000.000 5 10 .= 

12.

2 1

1
m

cm 1001
min 60 s

m
10 60 .

s

− −

=

= 

17

20, 17 20 340. =

19 1.

340 19 359.+ =

3,25min 195 s= 3,4min 204 s,=

204 191 13.− =

61 m 10 m,μ −=

6 4100 10 1,0 10 m.− − = 

3 34 m 4000dm 4000 L 4000000mL,= = =

4000000
1000mL.

4000
=

8 8.

2015 251 8 7,=  +

3,

30,3 m 300 L,=

0,8 300
88,9,

2,7




89.



 
5 20 500 50000mg 50 g.  = =

31cm 1mL,= 1g

31cm ,

50mL.

66,7 10 6.700.000, =

7 7

31m 1000 L= 1min 60 s,=

3m 1000
26,4 26,4

1s

60

26,4 1000 60 L min.

= 

=  

1
91,44

30,48
3

=

30,48
12

2,54
=

5 20 500 50000mg 50 g.  = =

31cm 1mL,= 1g

31cm ,

50mL.

x y

x y,

2 2(2(x y)) 4(x y) ,+ = + 4.

324 784

4, 3 5

167 3 4 4 3 143kg.−  −  =

143 71 72kg− =

72 14 5 2,=  + 7

15 7 15 22+ =

Id I, 1 I 5. 

1

2

3

4

d 46.000 8 4.200 14.000 65.600,

d 55.000 8 4.000 10.000 77.000,

d 56.000 8 4.900 16.000 79.200,

d 45.000 8 5.000 7.000 78.000

= +  − =

= +  − =

= +  − =

= +  − =

5d 40.000 8 6.000 15.000 73.000.= +  − =

31m 10 mm,=

6

1 6 3

4

0,2 m 0,2 10 m

2 10 10 10 mm

2 10 mm.

μ −

− −

−

= 

=   

= 

4,025 mm

0,025 mm

I 4,025 4 0,025

II 4,100 4 0,100

III 4 3,970 0,030

IV 4,080 4 0,080

V 4 3,099 0,901

 − =

 − =

 − =

 − =

 − =

3

31km 10 m,=

2 6 2 6 3

11

1,496 10 10 km 1,496 10 10 10 m

1,496 10 m.

  =   

= 



 

640
160 g

4
=

16
8 g

2
=

160
20

8
=

31mL 1cm ,= 400

400 28 11.200mL, =
311.200cm .

2,

75
500 468,75 GB.

80
 =

468 GB.

27012001.

02 012

2701200102012.

390978467 22580 391001047,+ =

n

10cm 100mm,= 14,935 m 14935mm=

n 1− 15mm

n

100 n 15 (n 1) 14935 115 n 14950

n 130.

 +  − =   =

 =

2(NO )−

3(NO ).−



 



 



 



 



 





3(O ),



 

+ −+ ⎯⎯→3 3

Base Ácido Sal de caráter
iônico

R N HC (R NH) C

−

−
−

−

= =

= = 


= =  = 

=

= =  = 

= = 


= =  =

6 12 6

6 12 6

6 12 6 6 12 6

3
KC

3
KC 1

KC KC

NaC

NaC 1
NaC NaC

3
C H O

3
C H O

C H O C H O

V  500 mL 0,5 L

m  75 mg 75 10 g

m 75 10 g
C C 0,15 g L

V 0,5 L

m 0,07 g

m 0,07 g
C C 0,14 g L

V 0,5 L

m 0,00008 kg 0,00008 10 g

m 0,00008 10 g
C C 0

V 0,5 L

−

− − −



    

1

1 1 1

Glicose Cloreto de Cloreto de
potássio sódio

,16 g L

0,16 g L 0,15 g L 0,14 g L

(KC )

(NaC )

+ −

+ −

⎯⎯⎯→ +

⎯⎯⎯→ +

água

água

KC K C

NaC Na C



 

6 12 6(C H O )

( ) ⎯⎯⎯→
água

6 12 6 6 12 6n
C H O nC H O

( )3
2 2

3Ca COCaCO + −   
   

2 2 1 1
3Atração iônica Ca CO Atração iônica Na C+ − + −       

       



 

(... C C C C C C C C C C ...)− = − = − = − = − = −

4XeF .

(Xe) :

2 65s 5p (8 elétrons).

2 52s 2p (7 elétrons).

Xe

2 6 0

x y z 1 2 3 4 5

Mistura

5s 5p 5d

s p p p d d d d d

   

3 2 3 2 3 2 3 2 3 2 3 2

Vértices de
um quadrado

sp d sp d sp d sp d sp d sp d

     

2 6(Xe) : 5s 5p (8 elétrons).

2 52s 2p (7 elétrons).

2(XeF )

(Xe)



 

− −

− −

3 3

2

7 8

4

3 2

Propanona : H C CO CH .

Água : H O.

Tolueno : C H .

Tetracloreto de carbono : CC .

Etanol : H C CH OH.

 

CO

CO

( )

( )

1
1

2
2

1 2

D d
t

v vS
t   

D D dv D
t

2v 2v

D D dd 2D
t t    2d 2D d  3d  2D  d

v 2 v 3

Δ
Δ

Δ

Δ

Δ Δ


= =


=  

+ − = =



+ −
=  =  = −  =  =

( )2 2
2D 6D 2D 4D

D D D d 2D   D
3 3 3

−
= + − = − =  =



 

1 parada 1 1
1

2 2 2
2

S 480 3
t t   t 10 4,8 0,5  t 5,3h

v 100 60

S 480
t   t   t 6,0h

v 80

Δ
Δ Δ Δ Δ

Δ
Δ Δ Δ

  
= +  = + = +  = 

 

 =  =  =


2 1t t t 6,0 5,3 0,7h  t 0,7 60  t 42minΔ Δ Δ= − = − =  =   =

( )1 1 1
2 1 2 1

2 2 2

d v t   2h v t
  d d v t v t   2h 900 2h v 1,1 0,5  

d v t   2h 900 v t

900
                                                         900 0,6v  v   v 1.500m s

0,6

 =  =
 − = −  + − = − 

=  + =

=  =  =

ar ag
ar ag

L L L L
t t t   t   12  

v v 340 1.540

1.540L 340L
12   12

340 1.540

Δ Δ Δ Δ= −  = −  = − 

−
= 



1200
=

L 100
  1

340 1.540
 =



L
  

340 1.540

L 34 154  L 5.236m




=   =

21 2h 2 1
h gt   t    t 0,2

2 g 10


=  = =  =

0 0 0
A 3

A v t  v   v
t 0,2

=  =  =

2

2 2
0

3 9
v v 2gH  0 20H  20H  

0,20,2

45
H   H 2,25m

20

 
= −  = −  =   

 

=  =

9 12 8S 5 10 km 5 10 m; v c 3 10 m sΔ =  =  = = 

12
4 4

8

S 5 10
S v t  t 1,66 10 s  t 1,7 10 s

v 3 10

Δ
Δ


=  = = =    





 

( )0 0x 0 0 0x x v t x 0 v cos53 t 120 0,6v t v t 200 I= +  = +   =  =

( )

2 2 2
0 0y 0

2 2

1
y y v t gt y 0 v sen53 t 5 t 35 0,8 200 5 t

2

125
5 t 160 35 t t 5s    II

5

= + −  = +  −  =  − 

= −  =  =

( )0 0 0v t 200 v 5 200 v 40m s=  =  =

1 2S 50cm 5 10 m; t 20ms 2 10 s.Δ Δ− −= =  = = 

1

2

S 5 10
v 25m s  v 90km h

t 2 10

Δ

Δ

−

−


= = =  =



f fv 90 7  v 83km h= −  =

2v 72km h 20m s; a 1m s .= = =

400m.

1(t )

0 1 1 1v v a t   20 0 1t   t 20s= +  = +  =

( )
22

1 l 1
a 1

d t 20   d 200m
2 2

= =  =

2 1 2d 400 d 400 200  d 200m= − = −  =

2
2 2

d 200
t   t 10s

v 20
= =  =

A 1 2 At t t 20 10  t 30s= + = +  =

500m 1000m

20 m s.

B A 3 B B
500

t t t   t 30   t 55s  
20

= +  = +  =

C B 4 C C
500

t t t   t 55   t 80s  
20

= +  = +  =

2
01 02v 60 km h 17 m s; v 50 km h 14 m s; a 5 m s ; v 0.=  =  = − =

2
2 2 2 0

0 0

2

1 1

1 2 1 22

2 1

v
v v 2a S  0 v 2a S  S  

2a

17
S   S 28,9m

10
  S S 28,9 19,6  S S 9,3m

14
S   S 19,6m

10

Δ Δ Δ

Δ Δ

Δ Δ Δ Δ

Δ Δ

= −  = +  =


=  
−

 − = −  − =


=   −

2
0v

A sen2 .
g

θ=

A B.

B,



 
A B,

B.

1000
tg45 L 2000 m

L 2
 =  =

d 0,8 2000 m 1600 m=  =

d 1600 m
t

v 50 m s

t 32 s

Δ

Δ

= =

 =

v R)ω=

M,

L,

0,5m.

60 50
S 0,5m; v 60km h m s m s.

3,6 3
Δ = = = =

S S 0,5 1,5
v   t 0,03s  t 30ms.

50t v 50
3

Δ Δ
Δ Δ

Δ
=  = = = =  =

14 m s

0

1 1

2 2
0

2 2
1 1

v v at

14 0 1 t t 14 s

v v 2a s

14 0 2 1 d d 98 m

Δ

= +

= +   =

= +

= +    =

2 2
1 10 14 2 ( 5) d ' d ' 19,6 m= +  −   =

1 1 1 1s d d ' 98 19,6 s 117,6 mΔ Δ= + = +  =

2 1 2t t 1 t 15 s= +  =



 

15 s

2 2

2 2
2 2

v 0 1 15 v 15 m s

15 0 2 1 d d 112,5 m

= +   =

= +    =

2 2
2 20 15 2 ( 5) d ' d ' 22,5 m= +  −   =

2 2 2 2s d d ' 112,5 22,5 s 135 mΔ Δ= + = +  =

2 1s s s 135 117,6

s 17,4 m

Δ Δ Δ

Δ

= − = −

 =

(D)

2 2 2
0 0v v 2aD  v v 2aD.= −  = −

(f)

(N)

A motor

B B A A B B

C B

D D C C D D

f f 18 rpm.

f N f N   f 72 18 24  f 6 rpm.

f f 6 rpm.

f N f N   f 108 6 36  f 2 rpm.

= =


=   =   =


= =
 =   =   =

D,

f 2 rpm.=

( )a g .=

κ

η ι σ η

atR F     m a N.μ=  =

ι η η

κ

N P mg.= =

υ

m a N    m a m g    a g.μ μ μ=  =  =

ι

ι

ηγ

2 2 2
2 2 0 0

0

v v v
v v 2 a d    d     d .

2 a 2 gμ

−
= −  =  =

ηυ

2
0 e cv 108km/h 30m/s; 1; 0,75; g 10 m/s .μ μ= = = = =

22
0

1 1
e

22
0

2 2
c

30v 900
d      d 45m.

2 g 2 1 10 20

30v 900
d      d 60m.

2 g 2 0,75 10 15

μ

μ


 = = =  =

 



 = = =  =
  

d m d mk 2 k ; F F .= =

d m d d m m m d m m m dF F     k x k x     2 k x k x    x 2 x=  =  =  =



 

( )

2 2
d dpot 2m d

m dd
potpot

m d22 2
m m m dpot 2m d

m m d

k x 2 k x
E k x

2 2
 E 2 E

k x k 2x 4 k x
E 2 k x

2 2 2


 = = =


 =


= = = =


22
cin cin 2 2dm
m d m d

m vm v
E 2 E     2     v 2v

2 2
=  =  =

θ

(D)

( )
( )

( )

2
d

d2
0 d

2
md

m

v
D sen 2

gv D 1
D sen 2      .

g D 22 v
D sen 2

g

θ

θ

θ


=


=   =


=



d 2 7,2
t     t 0,18 s.

40v 40
3,6

Δ Δ= = =  =

2 2 2 2
0 0

2
2

2 1 1
0

1 22
2

2 1

3
1 2

v v 2 a S  0 v 2 a S   

20
a     a 0,5 m/s

v 2 400
a   a a 0,5 0,8  

2 S 20
a     a 0,8 m/s

2 250

a a 0,3 m/s .

Δ Δ

Δ

= −  = − 


=  =

 
=   − = − 


=  = 

− =

B

C

queda

D

E

2 h
t

g

8 h 2 h
t 2

g g2 H
t  

g 18 h 2 h
t 3

g g

32 h 2 h
t 4

g g


=



 = =


=  


= =


 = =


2 h
t  .

g
Δ =



 

( ),ω

ω

( )

3P 3P 3

2P 3P
2P

3P 2P 3 3P 32P
22P

2

2P 1

1 3
3P

2

v R

v
  v R     v R   v

R
R

v v

v R
v .  I

R

ω

ω ω

ω
ω

 =


=


 =  = 
=


 =

=

( )

2Q 2Q 2

2Q 3Q
3Q

2Q 3Q 2 2Q 23Q
33Q

3

3Q 1

1 2
2Q

3

v R

v
  v R     v R   v

R
R

v v

v R
v .  II

R

ω

ω ω

ω
ω

 =


=


 =  = 
=


 =

=

2
1 22Q 2Q2 2

3P 3 1 3 3P 3

v Rv vR R
    .

v R v R v R

 
=   =  

 

2 3 2Q 3PR R     v v .  

3Q 1
3Q 1 3Q 3 1 1

1 3

f R
v v     f R f R     .

f R
=  =  =

1 3 3Q 1R R     f F .  

1S 2S

1 2
1 2

1 2

S S 80 60
t t t     t  1 0,5 

v v 80 120

t 1,5 h.

Δ Δ
Δ Δ Δ Δ

Δ

= +  = + = + = + 

=

( )8cabo cabo
sinal som cabo8

sinal som

8 5
cabo

L Ld 680
t t             L 2 2,6 10  

v v 3402,6 10

L 5,2 10 m 5,2 10 km.

 =   =  =  =  


=  = 

→

→

→

21
h gt .

2
=


