If a progectile is thrown horizontally from a height of 5m what is the range if the initial speed is 10 m/s.
Please show your work

Solution:

yo “\
\
d
x(t) = veos(#)t
. 1,
y(t) = yo + vsin(f)t — §gt
Once again we solve for (t) in the case where the (y) position of the projectile is at zero (since
this is how we defined our starting height to begin with)
: | R
0 =yo+ vsin (#)t — ﬁgt
Again by applying the quadratic formula we find two solutions for the time. After several
steps of algebraic manipulation
. . 2
__ vsinf n \/(U sinf)” + 2gyo
g g
The square root must be a positive number, and since the velocity and the cosine of the
launch angle can also be assumed to be positive, the solution with the greater time will
occur when the positive of the plus or minus sign is used. Thus, the solution is
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vsinf \/(’USIH 8)° + 2gy0
t = +
g g
Solving for the range once again

) )
d="1 c;'S {vsin 0+ \/(U sinf)” + 295’0}

We have 8 = 0 and y, = 5m, v =10 m/s. So

v 2 2:5
d= E,/Zgyo =v ’% =10 ’W =10-1.01=10.1m
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