Horizontal Range

Solution:

The correct answer is d.)

We know from Question 2, that the total
time of flight of a projectile with initial
speed v, launched at an angle O to the
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Horizontal Range

Since horizontal range refers to the
horizontal displacement of the projectile,
we simply multiply the horizontal
component of speed by the total time of

flight to get the horizontal distance covered
in that time:
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Horizontal Range

Note that this expression for R could have also
been obtained by eliminating t between the
kinematic equations in the horizontal and vertical

directions: 1
R=(V,, )t + (5)at2 = (v, cosO)t

and,

§, =(Vpsing)t + (%)(—g)tz = 0= (Vv,Sino)t - (%)th

However, this expression for R is correct, only
when the projectile’s range is measured at the
same height as its initial (launch) height.



Horizontal Range

If this were not the case, so that the ball had been
shot from an initial height h above the floor, and
landed on a target placed at a height h, above the
tfloor (h, < h), the time of tlight would had to have
been found by solving the quadratic:

(h=hy) = vy 1 + (%)(—g)tz _ (v, sinH)t—(%)gtz

for t. The horizontal range would then be found

as:
R=(v,,)t = (v cos")t



