Answer on Question #42707 — Physics — Mechanics | Kinematics | Dynamics

Question.

Water is shooting at the same speed out of the three tubes placed on the ground at different
angles of 60°, 45°, and 30° to the horizon. Find the ratio of the greatest heights the streams can
reach and the ratio of distances from the mouths of the tubes the points where the streams hit
the ground.

Vo, = Vo, = Vo, = Vg all streams have the same velocity v,
a; = 60°is the angle to the horizon of tube 1

a, = 45°is the angle to the horizon of tube 2

a3 = 30°is the angle to the horizon of tube 3

Rmax1: Pmax2: Pmaxs = 7 is the ratio of the greatest heights

Inax1: lmax2: lmax3 = 7 is the ratio of distances where the streams hit the ground

Solution.

Wy

Fig. 1. Motion of body thrown at angle to the horizon.

Problem of the body thrown at an angle to the horizon is known problem and we can see the
following:

F = md is the Newton’s second law



a,=0;,a,=g

Vy =VpCOSA; vy, =V — gt =1y — gsina
. 1 .5

X = votcosa;y = votsina — gt

Let define the flight time. When the stream hit the ground y = 0. Therefore:

_ 1 2v,ysina
0 = vptyy sina — Egtau =ty =——

Graph of flight is symmetric, so the top point (the greatest height) corresponds to the time:

tau VpoSina
tO = —
2 g
Substitute this value of time t, into the formula for y:
v sin’a
29
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)’(to) = Ymax = Nmax = Vot Sina _Egtoz =

So,

Rimax1: Pmax2: Amax3 = Sin? a; : sin? a, :sin? a3

Calculate:

. YER 3

sina; =— - sin“a; =—
1702 174

. 1 . 1 2

sina, =— - sin“a, =-—=-—
2 \/E 2 2

. 1 1

sina; = — — sin“a; = —
372 374

Rmax1: Pmax2: Pmaxs = Sin? a; : sin? a, :sin?az = 3:2:1
We understand that it is correct. The greater the angle, the greater the maximum height.
Now let find the maximum length:

2vécosasina  v3sin2a
lmax = Xmax = X(tqu) = Volay cosa = g = g

So,
Lnax1: lmax2: lmax3 = sin 2a; :sin 2a, : sin 2a;

Calculate:



V3
sin2a; = sin120° = sin 60° =sina; = >

sin2a, =sin90° =1

sin2a; = sin60° =sina; =
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Lnax1: lmax2: lmax3 = sin 2ay :sin 2a, : sin 2a; = >

~| S

He will fly the longest distance at angle 45°.

Answer.
Rmax1: Amax2: Amax3 = Sin? @y : sin® a, :sin? a3 = 3:2:1

V3 3
Lnax1: lmax2: lmax3 = sin 2ay :sin 2a, : sin 2a; = - 1:7
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