9.3 Solutions

9. Set up coordinate axes as shown in the figure. The length of the ¢th strip 1s !
4
2.,/25 — (y7)? and its area is 2,/25 — (y;)? Ay. The pressure on this strip is 57
d- \"25_ ¥
approximately dd; = 62.5(7 — y; ) and so the force on the strip is approximately /J""-E
62.5(7 — 37)2 /25 — (y7)? Ay. The total force { - ‘»\ﬂ-}'
¥
0 x
= lim Z 62.5(7 — y7)2 /25 — (y])2 Ay =125 [(7T—y) /25 —y2dy

n—*m

- 125{]57@@—[5;;@@} =125 {7[05 V25— 7 dy — [—-(25 )m]:}

=125{7(37-5%) +3(0—125)} = 125(12% — 125) ~ 11972~ 12 x 10* b

10. Set up coordinate axes as shown in the figure. For the top half, the length ay
=
of the ith strip is 2(a/v/2 — 3} ) and its area is 2(a/v/2 — 3} ) Ay. N2
a
d; e
The pressure on this strip is approximately éd; = 6 (a/v/2 — y; ) and so the a/’ A

force on the strip is approximately 2:5{ajv"§ — y{}z Ay. The total force

2 a2 a 2
Fi=1 26 == -y ) Ay =26 = _y)d
1= Jlim (ﬁ y) v f (\«@ )y

a/VT
_os| L (1_ ) T2 ﬂ_(if _2 o' V2a%
N 3 \v2 , 3 V2 322 6
For the bottom half, the length is 2(affv"§ + y7 ) and the total force is

n 0 2
Fp= lim Y 25 = + ;)(i— ;)a =25 (“—— Z)Cf = 25[L1a?
2 “_'migl (v’ﬁ y N v y i\ 2 v ¥ [2 y] afvZ
3 3 3 3
=25[n_(_*"§“ +"'§—“)]=25(\"§“ ):2"5“‘5 [F = 25

4 12 6 6

2 3
Thus, the fotal force F = F; + F> = 3v2a% _ V2a 5_

€ 2
14. F = [} pg(10 — z)2 /I — 22 dx , *
m
= 20pg f; vVd—x?dr — pg JI": Vi — 22 2xdx
2m
= 20;}9%71-(22} — pg I4 ul? du [u=4—2* du = —2zdz]
0

= 207 pg — %pg[ 3”2} = 20mpg — pg = pg(Zﬂ?r — 1?5]

= (1000)(9.8) (207 — 28) =~ 563 x 10° N
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9.3 Solutions

17. (a) The area of a strip is 20 Az and the pressure on it 1s ;. 40 fi
F= [?§220de = 206[12%]] =206 - 2 = 906 20 ft 9 ft
= 90(62.5) = 5625 1b == 5.63 x 10° Ib 3ft

(b) F = [} 6220 de = 205127, = 205 - & = 8106 = §10(62.5) = 50,625 Ib ~ 5.06 x 10* Ib.

(c) For the first 3 ft, the length of the side is constant at 40 ft. For 3 <0 = < 9, we can use similar triangles to find the length a:

o 9—x _ a=40_9—x

40 6

9 —=x
6

= 1805 + F6[(52 —243) — (3 —9)] = 1806 + 6005 = 7805 = 780(62.5) = 48,750 Ib ~ 4.88 x 10* Ib

F = [?5240dz + [ 62(40) dz = 406[12?]2 + 26 [7(9z — 2*) d = 1806 + 226 [22® — 127]]

2 3

(d) For any right triangle with hypotenuse on the bottom, o
sinf@ = i = 40 3
hypotenuse z
af 2 2 S —t
hypotenuse = Az cscf = Ax 4G6+ e _ ;ﬁg Az * 6
e Ax
]
F=[?6220 5 gp — 1(20+/200)5[12%]° ﬁxcsw:(:"_m\
= Jz 3 =3 2% 13 *

=1.10/1005(81 — 9) = 303,356 Ib ~ 3.03 x 10° Ib

2. M, = ﬁj miyi = 6(—2) + 5(4) + 1(=7) +4(—1) = -3, M, = fj ms 2 = 6(1) + 5(3) + 1(—3) + 4(6) = 42,

i=1 i=1

2 M, 42 21 M. 3 .
and m = ;=16 50F= -2 = = = andg= —= = ——-thecenterof mass is (F7.7) = (& —2).
m= Y me =16 ST = = =T M= T @9 =% %)
26. The region in the fipure is “left-heavy™ and “bottom-heavy,” so we know T < 1 ¥

and 7 < 1.5, and we might puessthat T =07 and 7 =12
3x+2y=6 & 2y=6—-3r & y=3—3z

A=[2(3—22)de=[3z—32%] =6-3=3.

4 0

=% 523 §2)de =1 [ (32— §2°) de = §[§2" - 327

1(6—4)=

[ (=]

T=% 013 -32)de=23-3[7(9- 92+ 22)de = 1[92 — 22" + 32%]] = L(18 - 18 +6) = L.

Thus, the centroid is (Z.7) = (3.1).
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