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Mechanics of Fluids (Fifth edition), by M.C. Potter, D.C. Wiggert and B.H. Ramadan.

1. 3.18 (same number in Fourth edition)

v [+t 0
a) cosa = W= e - 0.832
a = 33.69deg

To calculate the normal: V- 7 =0
(Bi+2) - (nei+n,j)=0
3n,+2n, =0
Unit vector:nz +n3 =1
Solving system of equations gives: i = \/%_3 (2t = 3))
Part b and c are the same steps except V is given as different equations
2. 3.19 (same number in Fourth edition)
a) Vxdr=20
[Cx + 2)i + xtf]x(dxi 4+ dy]) = 0

xdx

(x + 2)dy — xtdx = O0ORt—== dy

Int t'tfxdx_fd
ntegrate:t | ~—— = y

tlx —2ln|lx+ 2|l =y+C

Plug in streamline point values to solve for coefficient C: 2(1 — 2In3) = =2+ C

C =0.8028

Equation of the streamline: t[x — 2In|x + 2|] = y + 0.8028
Part b and c are the same steps but different equations to integrate

3. 3.28

a. Along the center of the pipe r=0 cm:
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u=2(1—0)(1—e 10)=2?Whent=oo
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b. Atr=05cm:u =2 (1 —"2—522) (1 - e‘ﬁ) = 1875 whent = oo

_ou_ (05 (1) 10 = 01875 att = 0
=50 = 22 J\10/¢ TVt T
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c. Alongthe wall, r =2 cm (entirety of the tube): u = 2 (1 - 2—2) (1 —e 10) =

O?when t = all time
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A=a + % + 20XV +QX(Q><r)+(2—?Xr (32.12)
acceleration of Coriolis normal angular
reference frame  acceleration acceleration acceleration

a. A=2(20kx12t) + 20kx(20kx4.5t) = 480 j — 18001 ft/s?
b. A =2(20kx—60co0s30}) + 20kx(20kx4.5{) = 278i ft/s?
5. 3.45

v _ (3H(0015m)

Reynolds Number: Re = — = —— =38961  Turbulent
v (0.77x107°)



