so y = dsinf and x = dcos?.

C
We use implicit differentiation: CC%’ = % sin 6 and Cgll—f = % cosf.
d

y(t) = —5t% + vyt = —5t? + (vsin6)t. (We can plug in to see that y(0) =0,
and take the derivatives to check the other two requirements. Solving y(¢) = 0,
wegett=0ort= 2”55%9. This second one must be when the cannonball
returns to the ground.

e
The velocity is vcos#, so it hits the ground after traveling 2”251“’& =
v2sin 20
ra
f

If the angle is m/2, we're sending the ball straight up, so it is shouldn’t be
travelling horizontally at all. Indeed, cos7/2 = 0, so the horizontal distance
travelled in this case is 0.
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We want %:%W:%, so v = 50.
h
We know that the distance the ball travels, as a function of v and 6, is
T = v2 sin 26

Let’s suppose we make an error in v: 6 is constant, and we view x as

) . 2V sin 26 dv

a fuction of v. Then dr = 2%0&0, and d?z = —i—= 2%. When the

g
percentage error is 5%, so % = 0.05, this is an error of 10%.



Instead, let’s suppose we make an error in : v is constant, and we view x

2
22 20d6
a2 9 cot 20d6.

v2 sin 26
g

as a function of . Then dz = ”5722 cos 260df and df =



