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P=FJA, so F=PA=10°10"2 [N m?] = 10° [N]
F=PA=[,dAP=10"2 " dz [10° + 10%2] = 100.05 [N]

F:PA:fAdAP:fi)bo.gs

0.05

dz |5 05

dy [10° 4+ 103 cos(2mz/0.1) cos(2my/0.1)] = 10° [N]
P =Py + pgh=10° +103-10-3 = 1.3 x 10° [Pa] = 1.3 [bar]
N/A

The pressure difference between heights is equal to the pressure difference between the inside of the dewar and the
atmosphere, so 4.05 x 10° [Pa] = pgh = 13.5-10% - 10h, so h = 3 [m]

F=F,+F,=-—-mqg+myg=—paVg+ puVg=(pPw—pa)Vg. pw— pa >0, so upwards.
y(t) = (pw — pa)gt?/2 + vot + yo = gt*/2. y(t*) = 20, so t* = 5.16 [s].
Ainvin = Aoutvouta 50 Vout = 1000 [m/s]

This is in general hard, so we assume that the engine does all of its work at » = 0.5 [m], in which case the air is moving
40 [m/s| already, then the work speeds it as 1000 = (v? — 40?)?/2, or to v = 60, so the output speed is 1500 [m/s].

The area of the tube is 5.07 x 104 [m?], so summing the flow rates, we find v = V /A = 0.4012 [m/s]

. 1 mol HQOQ 0.034 kg H202 1 1'I13 H202 _5 m3
Vi = . . =2.34 x 10 —
H202 1 sec 1 mol HoOy 1450 kg H504 x sec
. 10 mol H,O 0.018 kg H,O 1 m?® Hy,O s m3
H20 1 sec 1 mol Hb,O 1000 kg HoO x sec

The flow rate is now 21.6 x 107> [m?/s] so it moves at a velocity of 0.4260 [m/s]
P; + pgyi + pvi /2 = Py + pgys + pv7/2, here gy; + v} /2 = gys + v7/2, or with values, vy = 43.4 [m/s]
We need to add another energy term, so: P; + pgy; + pv7 /2 = Pr + pgys + pv3/2+ E/[m®], or E/[m®] = pgy; + pv? /2 —
pgys — pv/2, and V = Av, so the power is EV /[m?] = 6.21 x 106 [W]
We are told:

Fnet = Fbuoyancy + Fgravity + Fdrag
So by Newton’s Law:

msa = mysg — msg — 6mpurv

Which is:

|:;l7rr3p5:| i+ [6mpr] § + [0y = [;17”’39(9)” - ps)]

The roots of the characteristic equation are:

—6mur + \/(67r,u7“)2 — 4%7r7“3p50 oo

Ay = = _ :
2%777’3;)3 2r2p,

Now we seek a solution to the inhomogeneous equation with form At, so:

4r2g(py — ps)

4 3 |4 s _
[3777" ps} 0+ [6mur] A+ [0]At = {Sm’ g(py ps)} — A= 180

We now apply the boundary conditions:

So we find:
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