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§ (b) The magnitudes of shear forces acting on the upper and lower surfaces of the plate are

5 dl V= 3. o Imfs .
= chear pper = P upeer s = H [—{= 4, ——=(0.02TN-s/m“)}0.2x0.2m") ————=1.08N
= R 7 I 10x10% m

-

. V-V, l 3)

Faes oo = o i, = | = . 20 - 0,027 N i 0.2x022) LS gy
Ndy| Tk 26x107 m

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

F = Fyeqr e +F, =108+054=162 N

shear, lower

¥ 3h VF-00 pgo Jlonos

WWW.UNIP.IR dolideuly of yob &) 33 pley Y 1gu digod (6T 0lRiig 5 (93§ peine


http://pnuna.com
http://unip.ir
http://pnuna.com

A48/ /4 A . ’ L il }\%\Wé//_
A8) iy ol 6 ;‘:;;‘;.‘Léﬂ i

Vs 1M gy Ve g ) ogef) ol Y e
VY b Sl ¥l Silsio s d pb

Sl (amikigen ¢ Y by 512 ] 5 Sl guidied cdal i3 S L Silo it « (5551 2 i Sl o 3 i 38 W/ (ot il
03995 g JU pogar (il )5 — (Sl wiigeo - (Sl S — (S st ¢ Silogay il 5 — (S (e WD T Oloal ] 5
BRI 1gd  carkited « Seuilyy  swikiggo

—

¥ Jig lg

1 F = vhed = (62.4)(9 - DIHS)] =020 1b
' _lasin®_ ~[(5)(3)°/12](sin %)

T kA (8- 3/DI3)5H
SM,=0  (B)3)-(7020)(15+0100)=0 B, =37441b
YE=0  T00-3M4-4,=0 A =376
If gate weight is neglected, A, =01

=—0,100 ft
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R, =(998) Kg} (0.03 )(5.56)} (—5.56)—(998) Hg} (0.05%(2)% 2)(c0s63°)

==18.46 N Ans.
Rx=18.5N to the left

in"tin

LEy =R, =iy, = (998,)[ j(o.osz‘)(z)(—z sin65°)=7.1N up

T Jlgw Slo=>-¥

V,=Q/A, = M =31.12 —, while V, = () (reservoir surface)

7(0.025)° S
Now apply the steady flow energy equation from (1) to (2):
2
Ll +&+z -p—+£+z +h; -h,,,
pe 2 pg 2g

or: 0+0+0=0+(3 2} 120.8D]+2+5- h solve for hp = 56.4 m.
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The pump power P = pgQh, = (998)(9.81)(220/3600)(56.4)
=33700 W =33.7kW Ans.
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