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Quiz 6. Aliquid jet of density pand area A strikes a block and
splits into two jets, as shown in the figure. All three jets have
the same velocity V. The upper jet exits at angle #and area
A, the lower jet turns down at 90° and area (1 - @)A. Deter-
mine the forces (a) F, and (b) F, required to support the block
against momentum changes if p= 999 kg/m” (for water), A =
0.1m’ V=10m/s, #=30° and a=0.7.

e Linear momentum equation:

atf Vpd¥ + Mot Vour — MinVin = F
cv
CcS CcS

Solution:

(a) From the linear momentum equation in the x-direction

d
7 (V- 1)pa¥ + am(—V cos ) —m(-V) = F,
cv

~E.=mV(1—acosf)

where 1 = pAV = (999%) (0.1 m?) (10?) =999 % Thus,

kg m
E, = (999 ?) (10?) (1 — 0.7 c0s30°) = 3.9 kN

(b) From the linear momentum equation in the y-direction

at (V- ))pa¥ + {am(Vsin®) + (1 — a)(-V)} — 0 =F,
cv

~E,=mV(asinf +a—1)
Thus,

kg m .
F, = (999 ?) (10?) (0.7sin30° + 0.7 — 1) = 0.5 kN
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