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v, =v,co80
Vv, =Vv,sin® y
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A monkey hangs from a tree. | plan to shoot him with a rifle. 1 know that
the very instant | pull the trigger, the monkey will get scared and let go
of the branch. The monkey will be in free fall, while the bullet will
exhibit projectile motion. Ignore all forces, such as air resistance (drag)
and buoyancy. Consider only the force of gravity to be relevant to this
experiment
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At what angle should | point
the gun?




At what angle should | point % N
the gun? J

v, =v,cos 0

vV, =V,sin O y

x ,=Horizontal Distance to the Target.
y = Vertical position of the Target.
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The monkey is in Freefall. The Monkey ( Freefall)

monkey's initial heightis h. The
equations to the right show the
monkey's position as a function of
time. The initial velocity of the
monkey is zero since the monkey 1
starts from rest. yr=h—>g1

Vr=Y, +V, f—;—gtz

1
V=Y tvat—o gl

2



At what angle should | point
the gun?
v, =v_cos®

X

vV, =V,sin O y
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The bullet follows the trajectory of
a projectile. The bullet's y position
is found by:

yT:yOy—l-VoylL—;—gle
|

2
=y, 1——gt
yT Voy 2 g

Monkey ( Freefall)

Vr=Y, +V, f—;—gtz

1
yT:yoT_I_W_

Yr=h—

Lo
2g

2

2
— g1
Zg
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At what angle should | point
the gun?
v, =v_cos®

X

vV, =V,sin O y
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Bullet (Projectile Motion)

yT:yOy—FVOylL—;—gtz
|

2
=y, t——gt
yT Voy 2 g

Monkey ( Freefall)

yT=y0T+voyt—;—gtz

_ |

Yr=Vo, TV t—5 &1
1 >

Sy
yT 2

UNIVERSITY
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v, =v,cos 0
v, =v, sin® y

R T N -

g1 - Ty

——— 1,
'

Bullet (Projectile Motion) Monkey ( Freefall)
— 1 2 :h_l_ tz
yT—voyt—th Yr 5 &

These two heights have to be equal if the bullet is to hit

the monkey. |
yT:h—zgf2:Voj—5gf2
1

L] 1 2
h——gt = Ot——gt
81" =v,sn 8
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v, =v,cos 0
v, =v, sin® y
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g1 - Ty
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Bullet (Projectile Motion) Monkey ( Freefall)
— 1 2 _h_l_ t2
Yr=v, =581 Yr="T5&

These two heights have to be equal if the bullet is to hit the monkey.

1 1
yT:h—zg12:V0yf—5g12
1

L] 1 2
h——gt’'= 0t——gt
5 g Vv, Sin > g

h=v smot
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v, =v,cos 0
v, =v,sin® y
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Bullet (Projectile Motion) Monkey ( Freefall)
— 1 2 _h_l_ t2
Yr=v, =581 Yr="T5&

The time can be calculated from

h 1 1 the constant x component of the
h—;—gtzzvosith—;—gtz tZXT

h=v, sin0t Vo
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v, =v,cos 0
v, =v,sin® y

X-=v {
yi=h—rgl=v, (—+gr’ o
2 2 X Xr
=L o=y singr—L o7 == 0
S 81 =V,sin 8 vV, V,C08

h=v, sin0Ot
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At what angle should | point | N
the gun? Drexel

v, =v,cos 0
v, =v,sin® y

X-=v {
yi=h—rgl=v, (—>gr’ o
2 2 X Xr
=L o=y singr—L o7 == 0
81 =V,sin 8 vV, V,C08

: X
h=v, sin0
v, cos 0

11



At what angle should | point
the gun?
v, =v_cos®

X

vV, =V,sin O y
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v_cos0
hzsine(xT )
CcOS
h—ztané?

913

Drexel

UNIVERSITY
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At what angle should | point | A
the gun? .
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Xr h
h—vosme(vocosg) G
X | XT
h=sin9( ! ) .
cos 0 Point the gun at
h—:tanQ '
X the monkey's

eztanl(h_) initial position. ’
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9=tan1(—) The faster the initial velocity, the

X . .
higher the y_will be.
— 1 2 2
yT_voyt_Egt — . sino X7 _l X7
X, Yr=Yo v,cos6 2 & v,cos6

[=
v, cos0 — tan@—l Xr 2
Yr=2r 2 & v_cos0
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