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Projectile Motion Concept Sheet

Projectile motion is a combination of two separate motions: constant speed horizontally and
constant acceleration due to gravity vertically. On this sheet, you will calculate what
happens to the components of a projectile's velocity and position, and then graph the
positions, much as you did on some previous concept sheets.

For this problem, we have a projectile launched upward with an initial horizontal velocity of
20 m/s and an initial vertical velocity of 30 m/s. Answer the following questions first:

1. What is the actual initial speed of the projectile? 2 2
- M L
V= 20 M5 2 = vz () 1) = 1300

NV
= Vx \(,
Vy; = 30 ™s g: 36.1 ’"/53

2. What happens to the horizontal component of the velocity as the projectile flies through
the air?

Vx Stoys constant and So dees not Chahﬁt.

3. What happens to the vertical component of the projectile as it flies through the air?

V'9 changes at the cmstant rake of —1o W%  This moans

we Subtract [0 M From vy every seamd ~ whicu s dve o 3mw’w‘~7.’

4. At the projectile’s maximum height, what is the horizontal component of its velocity?

v, Shil 2o m[s

5. At the projectile’s maximum height, what is the vertical component of its velocity?

= Oomlg @ Max [uaislutf

Yy

Now to fill out the chart on the other side by completing the following:
6. Fill out the column for the horizontal velocity (Vx) at each point in time. Explain how you
filled the chart out, or show your calculations here.

Vy never G'Aaw\qfs‘r fo I1s alway 20 w%

7. Fill out the column for the vertical velocity (Vy) at each point in time. Explain how you
filled the chart out, or show your calculations here.

Vd z ot +V3¢' R CE A Vg: (—10)(:)-; 30 = 20 m[s
oz ~ 1o Mf% @ t:=2 Vy= (-)D)r30 = 1o Ps

Vg = 30™s : -
3(' / @t=b VU < C..”))CQ){'.%O N sid‘z?’n/s
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8. Fill out the column for the horizontal position (X) at each point in time. Explain how you
filled the chart out, or show your calculations here.

X=Wt @ t=1 X= (20)(1)= 20 m
VK: Zomls @ €tz=22 X*< (22)(2) = 4o m
@ 6 x= (206) = 126 m

9. Fill out the column for the vertical position (Y) at each point in time. Explain how you
filled the chart out, or show your calculations here.

L@ b @ t:2
Y:=lat*+v.t ( =@ t=I N
f' > mj;_ Y= % (-10) )’ + Go)ln) Y- 1Cw)R) ¢ (30)(2)
s /5 = -5 +30 = ~204+ 060
Vg[ "5 MB Y= 25 m = D m
Velocity Position
Time Vi Vy X v
(s) (m/s) (m/s) (m) m)
1 20 20 20 2<
2 20 10 %o ¢ 0
3 20 o 60 s
0
Y
)

slope = 20 m(s

. 40m @ sewnd
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s Green arrows ref'ffe”f Vx

o Piak arrows represent Vg
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Questions:
1. Imagine that you did the same thing for a projectile with an initial Vx of 10 m/s and Vy of
30 m/s.
a. What would be different? .
The horigmtal perts of T mofiom woud he

d: ffereny . CM meahs Tte X 5 Ve tolumns wovld ko d.'#‘erewl,)

b. What would be the same?
ﬂzwairh‘ae Sapaeru of The mofigm. (Y & l{,) wovld NOT cl«.auéa,!
ey dm'd depud m Uy afall!

c. How long would the projectile be in the air?

So shll 6 secomds.

d. What would be the maximum height of this projectile?

S‘ J"HH ‘-{S’ .

e. How far away would the projectile land?

X= Vet —> X=c)e=l6om |

2. Imagine that you did the same thing for a projectile with an initial Vi of 30 m/s and V; of
30 m/s.
a. What would be different?

Just X & Vx
b. What would be the same?
* 4y,
c. How long would the projectile be in the air?
b secondS

d. What would be the maximum height of this projectile?

qc m

e. How far away would the projectile land?

Xz Vvt —> K= 3006) = | 180 m \
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3. If you wanted the projectile to go higher,
a. what should you change? Explain.

Tncrease the Vi !

b. would this affect the time in the air? Explain.

Ves! I# ‘6 18 lm‘gser g rt gues hisher 1t fmkgs
[(ﬁ\%er

c. would this affect how far away the projectile landed? Explain.

I+ wold | & Ramember X=Ugt = So €11
is (a T air (onger st Wil 6o fartter as el

4. Imagine that three different projectiles were launched across a
level field. All the projectiles had the exact same maximum
height, but they landed in different places. The paths of the
projectiles are shown in the diagram to the right.
a. Which projectile was in the air the longest time? A B C

all e same!

b. Which projectile had the largest initial vertical velocity?

all The Same !
c¢.  Which projectile had the largest horizontal velocity?

¢ . ( went farfhest ra The Same amovnd of fime)
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5. Imagine that three different projectiles were launched across a level
field. All the projectiles landed in the same place, but had different
maximum heights. The paths of the projectiles are shown in the
diagram to the right.
a. Which projectile was in the air the longest time? A

C
b. Which projectile had the largest initial vertical velocity?

C

c¢.  Which projectile had the largest horizontal velocity?l

A (TMy all hed fhe same ")((J pot A did i cn bss h)ue)

6. Imagine that three different projectiles were launched across a
level field. The projectiles all had different maximum heights and
landed in different places. The paths of the projectiles are shown
in the diagram to the right.

a. Which projectile was in the air the longest time?

A B C
A

b. Which projectile had the largest initial vertical velocity?

A

c¢.  Which projectile had the largest horizontal velocity?

C

7. Imagine that three different projectiles were launched across a
level field. The projectiles all had different maximum heights and
landed in different places. The paths of the projectiles are shown
in the diagram to the right.

a. Which projectile was in the air the longest time?

C_ A B C

b. Which projectile had the largest initial vertical velocity?

C

c¢.  Which projectile had the largest horizontal velocity? (Be careful!)

not enovgh informahon 1 fell [
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