
 

A projectile is fired across level ground with an

initial speed of V at an initial angle of 0 where

does it land In other words what is the range of

the projectile

our answer can only have the
letters given in the

problem so V and O are the onlyallowed

variables Since g is a constant that is alsoallowed

in or answer

when doing projectile motion

we need the components
of the

initial velocity so do that first

fVyi Vx V Cosa

Vy V sing

All projectile motion is based on
the following basic equations

Vx t y Igt try it y Vy gttug

so for this problem
we have

VCOSO t

y IgE tu si not Cy o

Vy gt t using



Now let's actually try solve

X vcosot R vcoso T where T means

the total time in
the air

Notice v s O are allowed in our answer but

not the T That means we need to find the total

time in the air Easy There are 3 ways

option y o when it lands so

y getusinot O Igt tusinot

T ZVsginQ

optiony Vy Vy when it lands so

Vy gt tusino
using gttusino

T ZVsginO

optimy Vy O maximumHeight which happens
at time I in this case

Vy get using O g E using

Fagin



Almost Done

So we have R VC050 T T 2Egino

So R U22signocoso

So Rev2ging

sin20 2sinocoso

Dont BE this equation is ONLY true

when projectile is fired across

level ground from the ground It

does not work if the initali
final

heights are different

Also remember that it is based of

the initial velocity



So for a projectile fired across levelground Cgi y o

what initial angle would maximize the range

R in20 The part that depends on O is
sin20 Themaximum valve

that can be is 1 so

I Sin 20

So 20 900 O4t
If you want

to be fancier find 0 to maximize R

dig isigno C cos 20 Ca

daff
2 cos 20

set derivative to o to find
max's mins

0 2 10520

COS 20 O

20 900 045020

First way is much easier



What is the relationship between 2angles that

have the same range

Look at the equation we got along the derivation

R UIingocoso

So if RF R2

Sino Cosa sin 0200502

Sino 1050 sinOz cos 0

Hey Remember that
for 0 E O E900

Sin O 105 90 O

and Cos O sin 90 0

So if Oz 90 O then

sin Oz 00502

Sin 90 o cos 90 01

1050 sin 0

so Sino co so cost sing

so O s O are complementary



or you could be
more formal

R Rz I sin 20 sin 202

sin 20 sin 202

on the unit circle if Sina simp
then p 180 d

Fj 80 20 180 202

O 90 02

0t0z
900


