Answer on Question 3655, Physics, Mechanics | Kinematics | Dynamics

Vi - horizontal velocity
Vv - vertical velocity

Vo=35m/s,a=53°, Ho=1m, L=110m

Vh = Vo cos(a) = 35 m/s*cos(53°) = 35 m/s*0.6018 = 21.0630 m/s

Vv (t)=Vo sin (a) - gt = 35*sin(53°) - 9.8 t = 35*0.7986-9.8t = (27.9510 - 9.8t) m/s
Let’s find Hmax.

Vv (T)=0

Vo sin(a) = gT => T=(Vo sin(a))/g = (35 m/s*0.7986)/(9.8 m/s? ) = 2.8521 (s)

Hmax = Hot+ TVy (0) - (gT%)/2 =1 + 2.8521%27.9510 - (9.8*2.85212)/2 = 40.8601(m)
Let t_f be the time when ball moved 110m horizontal.

tr=L/Vn =110/21.0630 = 5.2224(s)

Hf = Hmax - (g(ts - T)?)/2 = 40.8601 - (9.8%(5.2224-2.8521)?)/2 = 13.3303m

So, the ball will fly 12.3303 meters higher the bench.

Now let write some relations which will help us to define on which bench ball will hit:

gt

h=Hpgy — —,
max 2
L0+x:VHt,

where Ly = L — Vy T is a horizontal distance from the highest point of trajectory to the first
bench. According to this definition the point h = x will show us in what bench the ball fell:
gt

T + VH t— (LO + Hmax) =0 - Tbench = 265 S

Then total time of flight before the conditions come trueis t;or = T + Thencn = 5.5 s. And total
distance accounted from the starting pointis Ly, = Vy Tior = 21 - 5.5 = 115.6 m. It is clearly
shows that the ball will hit sixth bench.
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