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(b} The magnitudes of shear forces acting on the upper and lower surfaces of the plate are
| s [ s y
s e = Fi e B =00, bl 9 pd ——=(0.027 N-sm~ 2)(0.2x0.2 m* ‘a— =108 N
' dv hy L0x10”
| -y s (1= (-03mE
Fihear ower = Ty tower A, = pd |—= pd. = (0027 N-sm~j0.2x0.2 m* J|{— =54 N
|dy 1 26x107 m

Noting that both shear forces are in the opposite direction of mation of the plate, the force £ is determined
from a force balance on the plate to be

F=Fy e+ Fiup g = 1084054 =162 N
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I F = yhyd = (62.4)(9 - 3)[(3)(5)] = 1020 1b

_ =L, sin E= '-[(5]{3}3f12}[5iﬂ ‘}ﬂ':'j= N
R S T T I

SM=0 (B -(TR0)(1.5+0,100)=0 B, =37441b
YE=0  0-34-4.=0 A =37
If gate weight is neglected, 4, ={l.
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Z ‘Fx = Hx = Hir}i;r‘uum - f”r’n“[n

-
I

R, =(998) @

==18.46 N Ans.

ol W 4
) (0.03“}(5.56)}( 5.56)— (998)@ 2 (0.052)@)} (- 2)(cos65°)

Rx=18.5N to the left

v 3 in“tin

’
YF =R, =—nt u. =—-{998)L§](0.051)(2J(—2 sin65*) =71 N up

T N alim%
220/3600 ‘ . . :
V,=Q/A, =———=31.12 E, while V|, =0 (reservoir surface)
7(0.025)
Now apply the steady flow energy equation from (1) to (2):

2 2

Y V?
ﬁ+—+z| P2 24z, +h,-h,
pg 2 pg 28 ’

or: 0+0+0=0+(3 ) 12(9.81)]+2+5-h » solve for hD = 56.4 m.

The pump power P = pgQh, =(998)(5.81)(220/3600)(56.4)
= 33700 W =33.7TkW  Ans.
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B Sl slem 8
—all
dut ot du  du  du au -
a,=— =—+y—+v—+w—=—+ (V- Vu
dt it dx ay 0z ot
dv dv  dv  dv dv dvu
a, = =+ u— v +tw =—+ (V- Vyu
- (i at ax dy 0z ot
dw  dw  dw aw ow  aw ,
a,=—=—+uy—+v—+w—=—+ (V:-Vin
dt it a.x dy dz dt )
fu fu d . A 2, - o .
— + — = —alx” — ¥, + —(—2axy) = 2ax + (—2ax) =0 checks
X ey dx ay
Thus we are certain that a stream function exists.
= Solurion srep 2: To find . write out Eqs. (4.85) and integrate:
Wt -\ 5
U= g = ax- — ayv- (1)
iy
o !
o= ——U = —2axy (2)
X
and work from either one toward the other. Integrate (1) partiallv
5 ay® _
W= axy — 3 + flx) (3
Differentiate (3) with respect to x and compare with (2)
Fitlr N
— = 2axy + f{x) = 2axy 3]
fx
Therefore f'(x) = 0, or f = constant. The complete stream function s thus found:
- T_'_;
th = a(f.‘y - T) + Ans. (5
. e I
To plot this, set € = 0 for convenience and plot the function
. 5 Tl
3y = = (6)
a
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