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Aula 5: Movimento bidimensional
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x=voxt;   vx=vox

y= voyt-
�

�
g��= voyt-5t2

vy=voy-gt=voy-10t

(d,vox,voy)-incógnitas
No telhado teremos (t=4 s)

(1) x=4vox=d
(2) y= 4voy-80=h=20 m

voy=25 �/�

(3) vy=voy-10t=25-40= -15�/�
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= 3 vox=8,7 �/�
a) d=4vox=34,6 m

b) ���a� =
�

��

�
��

=
��

�,�
=2,87 b) a� = 70,8�



vx=vox=7,6 �/�; x=7,6t;  y=yo+ voyt-
�

�
g��=voyt-5t2

vy=voy-gt=voy-10t
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Para y=9,1m vx=7,6 �/�, vy=6,1 �/�

y=voyt-5t2=9,1 m
vy=voy-10t= 6,1 �/�

voy=10t+ 6,1
5t2+6,1t-9,1=0

t1=-2,1 s
t2=0,9 s

v0y=15,1 �/�

a) vy
2=v0y

2-2g(y-yo) y=ymax, vy=0: v0y
2-20ymax=0

b) vy=v0y-gts=0 ts=1,5 s x(t=2ts)=R=7,5(2ts)= 22,5 m

c) vy=v0y-g(2ts)=-14,9 �/�
� = ��

� + ��
� = ��, �� �/�

d) ���a� =
�
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=
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=2,0
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xA=voxt

yA=voyt-
�

�
g��

xB=d

yB=H-
�

�
g��

Projétil Macaco

xA=xB

yA=yB

Condição para o projétil atingir o alvo

voxt=d

voyt-
�

�
g�� =

H−
�

�
g��
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=tanao=

�
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Dados: vo=25 �/�, D=50 m, h=3,44 m Equações horárias
x=voxt

y=voyt-
�

�
g��

Maior ângulo-alcançar o ponto A Menor ângulo-alcançar o ponto B

(x= D, y= h)

3,44=50tanao-
��

��� (�
�
)�

aomax=32o

(x= D=R, y= 0)

sin(2ao)=0,8

aomin=26,6o
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Dados: qo=35o, d=9,4 km, h=3,3 km 

Equações horárias
x=voxt

y=h+voyt-
�

�
g��

� = ℎ + ���q�x-
�

����
� ��

a) No ponto B, teremos x=d e y=0

0= 3300 + 6582-
������

���
�

vox=vocos35o=211,4 �/� vo=258,1 �/�

b) No ponto B, teremos x=d e y=0
x=9400=211,4t

t=44,5 s
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Condições iniciais (t=0)
xo=0; vox=vocosq=70,0 �/�
yo=H; voy=-vosinsq=-40,3 �/�

x=voxt=70t;   vx=vox=70,0 �/�

y=yo+ voyt-
�

�
g��=H-40,3t-5t2

vy=voy-gt=40,3-10t

a) x=70t=700 m t=10 s

No solo teremos

b) y= H-40,3t-5t2=0 H=903 m


