057:20 TEST #1 Fall 2006
Prob. 1

Information and assumptions

Find
Determine the ratio of these two shear stresses.
Solution
fo— 3 mfs —=
T — )
Fluid 1 0.02m —_— gy =04 N - s/m?
| —";
Fluid 2 0.02m fs =02 N = s/m?
=2 mis-={
For fluid 1:

o8], font et
y top surface m 0.02 m m

For fluid 2:

72:”2(3_uj :(O'ZN;S)(Z_O m/sjzzoﬁ2
y bottom surface m 0.02 m m

Thus:

7 " N (+1)

(+4.5)

(+4.5)



057:20 TEST #1 Fall 2006

Prob. 2

Information and assumptions
Provided in problem statement

Find
Determine water depth h.
_-Partition
Stop. A7
¥ Srr T e
it p—
Water h it Gasaling
H.r':;;l;'
Solution
For water:
hCW = E
2
h 2
I:Rw :ywhch/v =Vw E (Zh):ywh
y —Ii_}_y ——2h3 +D—2_h +4
"oy A 7% 12(h/2)(2h) 2 3 (+4)
For gasoline:
hy, =2
Frg zyghchg =74 (2)(2X4) :1679
| 2x 43 8
=3 (+4)

—__XC - = 2_
Yoo =y AT 12(2)(2><4)+ 3"

Taking the moment about the hinge:
Faw (h - wa) = FRg (4_ Yro )

2 8
h[h—2h|=16y,|4-2
& ( 3) 79( 3)

1 64
yw§h3 :?79

% %
h:[ﬁ%l :(64”00) —3.55m (+2)

v 1000
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Prob. 3

Information and assumptions

Provided in problem statement
Find

Determine the flowrate through the pipe.
Solution

pm = 900 kg/m3 -

| b’w . '. Q
ater 0 (9-'1_ O.Cfm

The Bernoulli equation between points (1) and (2):

Py P,
+—+z —+—+z 5
y 29 y 29 (+9)
Where Z, =Z, and V, =0
Thus
bV P
y 20 vy
Vl — 29 p27/ pl (+1)

The manometer equation:

p,—7—y,h+y(I+h)=p,
p,— P =(y—7n)h (+2)
So that
_ Vm 900 _
Vv, _\/29( —7jh \/2x981x(1—mj 2.5=2.21m/s (+1)
Thus

T 2
Q=AV; =7x(0.08) x2.21= 0.0111m*/s (+1)
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Prob. 4

Information and assumptions
Provided in problem statement

Find
Determine the acceleration at points A, B, and C.

V,=6mis V=18 mfs
— R
- - -
1 ' B v
— .05 m —"'I P
- O.1m
Solution
The acceleration
DV oV
a=—-=—+V-VV
Dt ot

with U=U(X), v=0, and W=0

(au 8uj. ou .
a=| —+u— |li=u—i
ot OX OX

(+3)

(+1)

Since U is a linear function of x, U = C; X+ C,  where the constants C;,C, are given as:

u,=6=c,
u, =18=0.1c, +c,
ie, C,=120,¢c,=6

ou
Thus U =120x+6 — =120

OX
For X, =0.0m.  u, =6m/s _ a, =6x120i = 720i f%z
For X =0.05m U, =12m/s  a. =12x120i =1440i ,%2

For X =0.1m, U, =18m/s  a, =18x120i = 2160i r%z

(+1)

(+1)

(+1)

(+1)



