W4 WS 2R s

1.94 719 kPa (gage)
1.96 2.88 kg/m?

1.98 2.18 kg/m’; 154 °C
1.100 718.6 kPa

1.102 1.06

1.104 14.1%

1.108 13 kPa (abs)

1.110 5.81 kPa (abs)

Chapter 1
12 () MLT™; (b) ML*L™2; (c) MT 2
14 () FLT % (b)) FL™'T" ' () FL T
1.10 (a) FL™'; (b) FL ™3 FL
112 LT L FLOT% LTt
1.14  Yes
1.16 1/2, —1/2
};g 17) '7'88"5‘?"1%5 1112 0.060 N/m
: ,200 m’/s
1.22  acceleration X time/velocity = (LTYT)/(LT ™) 1114 208 P
gy 1.116 97.9 Pa
1.118 (a) 6 = 24.5°

: PO _ 70
frequency X time = (T"'T) = T 1120 0.00156 m: Yes.

(velocity)2/length X acceleration =

(LT“)Z/(LXLT‘Z) = LOT0 1.122 3.00 mm
force X time/momentum = (FYT)/(MLT™!) = 1.124 7.49 mm
(FXT)/(FTZL—IXLTfl) = FO L() T() Chaoter 2
density X velocity X length/dynamic viscosity = 22p 5; 2 kP
(ML7)LT™'\L)/ML™'T~" = M° L° T 56 570 kpa
1.26 (a) 3580 N; (b) 598.6 N ' e
1.30 1.36 2.8 404 kPa
134 9770 N/m®; 996 kg/m’: 0.996 210 @p = ~E,In (1 = pogh/E,); (b) 61.4 MPa;
136 3,290 N/m’ ’ (c) 60.6 MPa
140 64 °C 212 p = Kh*/2 + yoh
' 2.18 464 mm
}':i ?;ggeﬂ' 220 63.5%
1de sa1m 224 879 m
: 226 443 m
1.50 893 I/s 298 £0 Lo

152 15X 10N - s/m?

1.56 0.277 N - s/m>

1.58 2.05 X 107N - s/m?

1.60  (a) No; (b) Not correct

1.62 184

L64 C =143 x 10 %kg/(m - s K"/?; 107 K
1.66 5.76 X 107* N - s/m?

1.68 0.300 N - s/m>

1.70  non-Newtonian

2.32  99.35 kPa (abs)

234 (a) 5.6 m; (b) 60.76 kPa; (c) 150.3 kPa
2.36  0.095 m

238 191m

240 —3.32kPa

242 (a) 1.22 m; (b) 0.63 m

244 043 m

2.46  (a) 26.9 kPa; (b) 0.202 m

248 16.99 kg/m’

172 286 N 2.50 94.9 kPa

1.74  0.0883 m/s 254 656 i

1.76 0.19 _rrll/s o 2.56 27.52 kPa

1.78 151s7'; 33,333 m 3 2.58 0.100 m

180 122 X 103N - s/m 2.60 28.68

1.82  (a) 1.182 m?/rev; (b) 0.225 N - s/m? 262 0212m

1.88 2.73 MPa 2.64  0.089 m (down)
1.90 2.02 GPa

905




e

906 %+ ¥E 2 HE
266 ¢ =[d+ 1131 — (d* + 18.61d + 128)"/*]/2 334 139m *
2.68 159.493.6 N 3.36 58.8 kN/m2
2.70 p(kPa) = 1.85 6 340 934 N/s
274  0.00802 N 342 0334 X 1077 m¥/s
276  89.62 kN 344 154 m
278 37.166 N 3.46 () 0.069 m; 0.452 kN/m’
2.80 375 kN 348 245 X 10° kN/m’; 5.50 X 107°m’/s
2.82 107 kPa 350 092m
2.84 7.11 m;No 3.52 0.0156 m’/s forany D
2.86 Fy= y»n-R?’/A, 3.54 1.97 m;Babove A
2.88 (a) 3.6 m: (b) 48 kN (¢) 0 kN 356 D =D/[l — (mgD" z/801""
2.90 101 Kn 358 094 m
2.92 373 kN 3.60 294 m
2.94 314 kN: 497 kN 3.62 2.13 X 1073 m*/s, 23,520 N/m?, 22,932 N/m’,
2.96 7kN 588 N/m’
2.100 1.02 m 3.64 (a) 1.1 m;(b) 11.0 m/s; —462 kN /m?
2.102 (a) 2.11 m; (b) 941 kN 3.66 135 kPa (gage)
2.104 4519 N 3.68 626 m
2.106 426 kN, 2.46 m below surface 370 (2) 1.06 X 107% (b) 3.02 X 107 0.118
2.108 1.4 m 3.72 29.5Pa
2.110 0.146 3.74 0 (gage), 0.146 m
2.116 392 kN; 437 kN; Yes 3.76 (a) 0.0696 m’/s: (b) 0.574 m
2.118 135.4 N; 2574 N; 2.29 kN/m? 378 H/H,= 1/(1 + cx/L)"?, where
2.120 34.32 X 10° N acting 124 m abo ve base ¢ = 2Yi,0 dunax/ PV’
2.122 64.4 kKN 3.80 0.0132 m’/s
2.124 24.527 kPa 3.82 6.84cm
2.126 203 kN down 3.84 4
2.128 3370 Ib; 882 Ib 3.86 89.1 kPa
2.130 485 kN 3.88 0.607 ft’/s; (b) 21.3 ft
2.134 0.37 m; no change 390 3.52x 107 m'/s
2.136 3,423,630 N; 1,367,452 N 392 0.131m
2.138 236 kN 394 R =0.998 7'/
2.142 536 N 3.100 404.5 kPa
2.144 18.9 kPa; 0.208 m’ 3.102 252 kPa; 114 kPa
2.146 2932 N upward; | = 1.9 m to right of point A 3.104 9.10 X 107* m’/s; 57.9 kPa
2.148 89.5% 3.106 81.1 m’/s; 59.1 m*/s; 623 m’/s
2.150 2.63 m/s’ 3.108 155 N/m’
2.152 3374 N/m?; 253 N downward 3.112 1.336 m; 0.188 m
2.154 30° 3.116 6.10 X 107" m’/s
2156 h = al/g 3.118 0.026 m ;
2.158 6.04 rad/s 3.120 1.73 m%/s
2.160 1.7 m 3.122 254 m; 6.5l m; —9.59 m 7
2.162 28.8 kPa
Chapter 4
Chapter 3 42 V9 +12y+68 m/s
32 137 m/s ‘ 44 x=y+y/2
34  —30.0 kPa/m 48 x=-2,y=2 :
3.6 —18.797 kPa/m; 0.795 kPa/m 4.10 Everywhere; x* + y* = constant
38 (a) —2pa’Vi [l — (a/xy1/x 414 x = —h (uy/ve) In (1 — y/h)
(b) po + pV2 l(a/x} — (a/x)*/2] 4.18 10,9, 6, 4 ft/s
3.12 12.0 kPa; —20.1 kPa 420 2452 x=y=0
3.14  (a) 500 N/m’ (b) 1311 N/m’ 422 4 +yj + K
320 3.21 N/m? 4.24 (a) 2 m/s* (b) negative
324 0.57 kN/m? 61.7 m/s 426 10 m/s’
328 46.5m/s 428 —5.12 X 10" m/s% —5.21 X 10°
332 20m/s 432 720 m/s% 1440 m/s% 2160 m /s’




434 —10.7 m/s% 1.01 5.78 40610 N
4.36 (225x + 150) m/s* 0; 150 m /s*; 375 m/s* 5.80 78.5 kN
442 242 m/s 5.88 (a)231 N - m, 185 rad/s; (b) 200 N - m, 160 rad/:
4.46 8860 m/s* 7440 m/s’ (¢) 116 N - m, 92.5 rad/s
448 3 m/s’; 6 m/s’ 3§ + 6nm/s’ 590 30.13 kW
450 a, =2 (P + y); a, = 2c%y (¢ + ) 5.92 (a)43 deg; (b) 73.4 N - m/s
452 320 m/s*; 1.48 m/s? 594 —-33N-m/kg
454 —67.4 m/s* —842 m/s* —2.5 m/s’ 596 —280.8 N - m/kg
4.56 157.5 °F/s 5.100 0.32 ft; right to left
4.58 —28.4°C/s; —25.1°C/s 5.102 0.042 m®/s
4.60 (a) 200 °C/s; 100 °C/s 5104 4.5 X 1073 m*/s
4.62 5.0 m*/s for each line 5.106 364.7 N - m/kg
464 27 m’/s 5.108 86.2 N - m/kg; 18 N - m/kg
4.68 (b)2V,hb/3 5.110 227 m
472 (a) 3000 kg/s; (b) 3.00 m*/s 5.112 222 X 10°W
5.114 39102 N - m/s
Chapter 5 5.116 Will work for p, = 200 kPa; will not work for
52 20 m/s p, = 300 kPa
54  28295kg/s 5.118 0.052 m’/s
5.6 0.028 m 5120 1472 N-m/kg; 147l N -m/s = 1.5W
58 128 m/s 5.122 (a) 2.999 kW: (b) 2.98 m
5.10 314 m/s 5.124 0.58
512 —0.0189 kg/s 5.126 1.78 kW
514 0202 kg/m’ 5.128 (a)0.9; (b) 5N
516 1.00m’/s 5.132 0.81 m
5.18 150 liters/s 5.134 (a) 17.2 deg, 4.29 m/s; 558 N - m/s
520 1.1 m/s 5.136 (a) 0.95 N - m/kg; (b) 0.68 N - m/kg
5.22 0.711;0.791; 0.837; 0.866 5.138 11.6 N - m/kg; 0.796
524 (a) 6280 kg/s 5.140 16.5 N - m/kg; 0.85

526 (a)0.1 kg/s

3. .
(b) 0.16 kg/m” - s Chapter 6

523 1260 min 6.2 2x, 4x’; 2y, 4y V =0;a = 1.2 — 1.2] m/s%
530 14.8 m/s a = 1.69 m/s?
5.32 (d) 58 L/min; (b) 232 L/min 6.4 (d) 0: (b) i —(y/2 + :,); + (5:/2)3 _ (v/2)lA<,
534 120N No
536 2.66 X 107* m?/s 66 F= 3'(})2[‘(; No
538 646N 3 . 5
540 02 m’/s 6.8 u= 5% + 3 + f(y)
542 2207 N o
544 14N 610 3=——
" 5.46 (a) 6.26 m/s; (b) 392 N; (c) 675 N o= T
5.48 0N 6.12 No
5.50 482 N downward 6.14 (d) 2.24 m/s. —63.4 deg, X =y = 0; (b) 4.12 m/
5.52 85.1 kN 76.0 deg, none
554 85.1 m%/s 6.16 No
5.56 167N « 6.18 Second one
558 ()7, = W, — 409 N; (b) W, + 73.6 N 622 v=—2+fx
5.60 —185KkN; 45.8 kN 2x
5.62 44082 N/m; 18580.6 N/m 6.24 vy = —4rf — 9r* cos 6 + f(r)
5.64 293 kN —Ar”
5.66 129 kN 6.26 () + C; (b) ¢ Aln r+ C
5.68 66.6 N 6.30 19.6y — 100 kPa, where y is m
570 74N 638 Y =06x—12y+ Cip=—12x—06y + C
5.72  non-uniform = (4/3) uniform 636 ¢=Alnr+ Brcos + C;0 =, r=A/B
574 (a) 753 N; (b) 613 N 6.38 37 kPa

576 (b) 1020 N 6.40 (a) Yes; (b) Yes, ¢ = 0.2(x + y) + C; (c) 0




