
Chapter 1

1.2 1a2 MLT2 1; 1b2 ML4 L2 2; 1c2 MT2 2

1.4 1a2 FLT2 2; 1b2 FL2 1T2 1; 1c2 FL2 3 T   

1.10 1a2 FL2 1; 1b2 FL2 3; FL

1.12 LT2 1; F0 L0 T0; LT2 1

1.14 Yes

1.16 1y2, 2 1y2

1.18 Dimensionless

1.20 7,200 m3ys 

1.22 acceleration 3 timeyvelocity 5 1LT2 221T2y1LT2 12
5  L0 T0

frequency 3 time 5  1T2 121T2 5  T0

1velocity22ylength 3 acceleration 5  1LT2

122y1L21LT2 22 5  L0 T0

force 3 timeymomentum 5  1F)1T)y1MLT2 1) 5
1F21T2y1FT2L2 121LT2 12 5  F0 L0 T0

density 3 velocity 3 lengthydynamic viscosity 5
1ML2 321LT2 121L2yML2 1T2 1 5  M0 L0 T0

1.26 1a2 3580 N; 1b2 598.6 N

1.30 1.36

1.34 9770 Nym3; 996 kgym3; 0.996

1.36 3,290 Nym3

1.40 64 8 C 

1.42 Oxygen

1.44 1.26 m3

1.46 58 kPa

1.50 893 l/s

1.54 0.277 N ?  sym2

1.56 2.05 3 102 5 N ?  sym2

1.58 1a2 No; 1b2 Not correct 

1.60 184

1.62 C 5 1.43 3 102 6 kgy1m ?  s ?  K1y22; 107 K

1.64 5.76 3 102 4 N ?  sym2

1.66 0.300 N ?  sym2

1.68 non-Newtonian

1.70 286 N

1.72 0.0883 mys

1.74 0.19 mys

1.76 151s2 1; 33,333 m2 2s2 1

1.78 1.22 3 102 3 N ?  sym

1.80 1a2 1.182 m2yrev; 1b2 0.225 N ?  sym2

1.86 2.73 MPa

1.88 2.02 GPa

1.92 719 kPa 1gage2

1.94 2.88 kgym3

1.96 2.18 kgym3; 154 8 C

1.98 718.6 kPa

1.100 1.06

1.102 14.1%

1.106 13 kPa 1abs2
1.108 5.81 kPa 1abs2
1.110 0.060 Nym

1.112 538 Pa

1.114 97.9 Pa

1.116 1a2 u 5 24.58
1.118 0.00156 m; Yes.

1.120 3.00 mm

1.122 7.49 mm

Chapter 2

2.2 59.2 kPa

2.6 2.39 kPa

2.8 404 kPa

2.10 1a2 p 5 2 Ev ln 11 2 r0ghyEv2; 1b2 61.4 MPa; 

1c2 60.6 MPa

2.12 p 5 Kh2y2 1 g0h
2.18 464 mm

2.20 63.5%

2.24 8,794 m

2.26 443 m

2.28 60 kPa

2.32 99.35 kPa 1abs2
2.34 1a2 5.6 m; 1b2 60.76 kPa; 1c2 150.3 kPa

2.36 0.095 m

2.38 1.91 m

2.40 2 3.32 kPa

2.42 1a2 1.22 m; 1b2 0.63 m

2.44 0.43 m

2.46 1a2 26.9 kPa; 1b2 0.202 m

2.48 16.99 kgym3

2.50 94.9 kPa

2.54 6.56 m

2.56 27.52 kPa

2.58 0.100 m

2.60 28.68

2.62 0.212 m

2.64 0.089 m 1down2

Answers to
Selected Even-Numbered 
Homew  ork Problems

ANS-1



2.66 , 5 [d 1 11.31 2  1d 2 1 18.61d 1 12821y2]y2

2.68 159,493.6 N

2.70 p1kPa2 5 1.85 u

2.73 0.00802 N

2.75 89.62 kN

2.78 37,166 N

2.80 107 kPa

2.82 7.11 m; No

2.86 FB 5 gpR3y4

2.88 1a2 3.6 m; 1b2 48 kN; 1c2 0 kN

2.90 373 kN

2.92 314 kN; 497 kN

2.94 7 kN

2.98 1.02 m

2.100 1a2 2.11 m; 1b2 941 kN

2.102 4519 N

2.104 426 kN, 2.46 m below surface

2.106 1.4 m

2.108 0.146

2.114 392 kN; 437 kN; Yes

2.116 135.4 N; 2574 N; 2.29 kNym2

2.118 34.32 3 109 N acting 124 m above base

2.120 64.4 kN

2.122 24.527 kPa

2.124 203 kN down

2.126 3370 lb; 882 lb

2.128 485 kN

2.132 0.37 m; no change

2.134 3,423,630 N; 1,367,452 N

2.136 236 kN

2.140 536 N

2.142 18.9 kPa; 0.208 m3

2.144 2932 N upward; l 5 1.9 m to right of point A

2.146 89.5%

2.148 2.63 m/s2

2.150 3374 Nym2; 253 N downward

2.152 308
2.154 h 5 a,yg
2.156 6.04 radys

2.158 1.7 m

2.160 28.8 kPa

Chapter 3

3.2 13.7 mys

3.4 2 30.0 kPaym

3.6 2 18.797 kPaym; 0.795 kPaym

3.8 1a2 2 2ra2V 0
2 [1 2 1ayx22]yx3

1b2 p0 1 rV 0
2 [1ayx22 2 1ayx24y2]

3.12 12.0 kPa; 2 20.1 kPa

3.14 1a2 500 Nym3; 1b2 1311 Nym3

3.20 3.21 Nym2

3.24 0.57 kNym2; 61.7 mys

3.28 46.5 mys

3.32 2.0 mys

3.34 13.9 m

ANS-2 Answers to Selected Even-Numbered Homework Problems

3.36 58.8 kNym2

3.40 9.34 Nys

3.42 0.334 3 102 3 m3ys

3.44 15.4 m

3.46 1a2 0.069 m; 0.452 kNym2

3.48 2.45 3 105 kNym3; 5.50 3 102 6 m3ys

3.50 0.92 m

3.52 0.0156 m3ys for any D

3.54 1.97 m; B above A

3.56 D 5 D1y[1 2 1p2gD1
4 zy8Q2]1y4

3.58 0.94 m

3.60 2.94 m

3.62 2.13 3 102 3 m3ys, 23,520 Nym2, 22,932 Nym2,

588 Nym2

3.64 1a2 1.1 m; 1b2 11.0 mys; 2 462 kNym2

3.66 135 kPa 1gage2
3.68 6.26 m

3.70 1a2 1.06 3 102 3; 1b2 3.02 3 102 3; 0.118

3.72 29.5 Pa

3.74 0 1gage2; 0.146 m

3.76 1a2 0.0696 m3ys; 1b2 0.574 m

3.78 HyH0 5 1y11 1 cxyL21y2, where 

c 5 2gH2O dmaxyrV0
2

3.80 0.0132 m3ys

3.82 6.84 cm

3.84 4

3.86 89.1 kPa

3.88 0.607 ft3ys; 1b2 21.3 ft

3.90 3.52 3 102 3 m3ys

3.92 0.131 m

3.94 R 5 0.998 z1y4

3.100 404.5 kPa

3.102 252 kPa; 114 kPa

3.104 9.10 3 102 3 m3ys; 57.9 kPa

3.106 81.1 m3ys; 59.1 m3ys; 62.3 m3ys

3.108 155 Nym2

3.112 1.336 m; 0.188 m

3.116 6.10 3 102 3 m3ys

3.118 0.026 m

3.120 1.73 m2ys

3.122 25.4 m; 6.51 m; 2 9.59 m

Chapter 4

4.2 Ï9y2 1 12y 1 68 mys
4.4 x 5 y 1 y2y2

4.8 x 5 2 2, y 5 2

4.10 Everywhere; x2 1 y2 5 constant

4.14 x 5 2 h 1u0yv02 ln 11 2 yyh2
4.18 10, 9, 6, 4 ftys

4.20 2c2x3; 2c2y3; x 5 y 5 0

4.22 4xî 1 yĵ 1 zk̂

4.24 1a2 2 m/s2; 1b2 negative

4.26 10 m/s2

4.28 2 5.12 3 1010 mys2; 2 5.21 3 109

4.32 720 mys2; 1440 mys2; 2160 mys2



4.34 2 10.7 mys2; 1.01

4.36 1225x 1 1502 mys2; 0; 150 mys2; 375 mys2

4.42 2.42 mys

4.46 8860 mys2; 7440 mys2

4.48 3 mys2; 6 mys2, 3ŝ 1 6n̂ mys2 

4.50 ax 5 2c2x 1x2 1 y22; ay 5 2c2y 1x2 1 y22
4.52 3.20 mys2; 1.48 mys2

4.54 2 67.4 mys2; 2 8.42 mys2; 2 2.5 mys2

4.56 157.5 8 Fys

4.58 2 28.4 8 Cys; 2 25.1 8 Cys

4.60 1a2 200 8 Cys; 100 8 Cys

4.62 5.0 m3ys for each line

4.64 2.7 m3ys

4.68 1b2 2 V0 hby3

4.72 1a2 3000 kgys; 1b2 3.00 m3ys

Chapter 5

5.2 20 mys

5.4 282.95 kgys

5.6 0.028 m

5.8 1.28 mys

5.10 314 mys

5.12 2 0.0189 kgys

5.14 0.202 kgym3

5.16 1.00 m3ys

5.18 150 litersys

5.20 1.1 mys

5.22 0.711; 0.791; 0.837; 0.866

5.24 1a2 6280 kgys

5.26 1a2 0.1 kgys

1b2 0.16 kgym3 ?  s
5.28 1260 min

5.30 14.8 mys

5.32 1a2 58 Lymin; 1b2 232 Lymin

5.34 120 N

5.36 2.66 3 102 4 m3ys

5.38 64.6 N

5.40 0.2 m3ys

5.42 2207 N

5.44 14 N

5.46 1a2 6.26 mys; 1b2 392 N; 1c2 675 N

5.48 0 N

5.50 482 N downward

5.52 85.1 kN

5.54 85.1 m3ys

5.56 16.7 N

5.58 1a2 T1 5 W1 2 40.9 N; 1b2 W2 1 73.6 N

5.60 2 185 kN; 45.8 kN

5.62 44082 Nym; 18580.6 Nym

5.64 29.3 kN

5.66 12.9 kN

5.68 66.6 N

5.70 74 N

5.72 non-uniform 5 14y32 uniform

5.74 1a2 753 N; 1b2 613 N

5.76 1b2 1020 N

Answers to Selected Even-Numbered Homework Problems ANS-3

5.78 40610 N

5.80 78.5 kN

5.88 1a2 231 N ? m, 185 radys; 1b2 200 N ? m, 160 radys;

1c2 116 N ? m, 92.5 radys

5.90 30.13 kW

5.92 1a2 43 deg; 1b2 73.4 N ? mys

5.94 2 3.3 N ? mykg

5.96 2 280.8 N ? mykg

5.100 0.32 ft; right to left

5.102 0.042 m3ys

5.104 4.5 3 102 3 m3ys

5.106 364.7 N ? mykg

5.108 86.2 N ? mykg; 18 N ? mykg

5.110 227 m

5.112 2.22 3 106 W

5.114 3910.2 N ? mys

5.116 Will work for p2 5 200 kPa; will not work for 

p2 5 300 kPa

5.118 0.052 m3ys

5.120 147.2 N ? mykg; 1471 N ? mys 5 1.5 W

5.122 1a2 2.999 kW; 1b2 2.98 m

5.124 0.58

5.126 1.78 kW

5.128 1a2 0.9; 1b2 5 N

5.132 0.81 m

5.134 1a2 17.2 deg, 4.29 mys; 558 N ? mys

5.136 1a2 0.95 N ? mykg; 1b2 0.68 N ? mykg

5.138 11.6 N ? mykg; 0.796

5.140 16.5 N ? mykg; 0.85

Chapter 6

6.2 2x, 4xt2; 2 2y, 4yt2; V 5 0; a 5 1.2 2 1.2ĵ mys2; 

a 5 1.69 mys2

6.4 1a2 0; 1b2 v 5 2 (y/2 1 z)î 1 (5z/2)ĵ 2 (y/2)k̂; 

No

6.6 z 5 3xy2k̂; No

6.8 u 5 2 x2 1 1 f (y)

6.10

6.12 No

6.14 1a2 2.24 mys, 2 63.4 deg, x 5 y 5 0; 1b2 4.12

mys, 76.0 deg, none

6.16 No

6.18 Second one

6.22 v 5 1 f (x)

6.24 vu 5 2 4ru 2 9r2 cos u 1 f 1r2

6.26 1a2 c 5 1 C; 1b2 c 5 2 A ln r 1 C

6.30 19.6y 2 100 kPa, where y is m
6.34 c 5 0.6x 2 1.2y 1 C; f 5 2 1.2x 2 0.6y 1 C
6.36 f 5 A ln r 1 Br cos u 1 C; u 5 p, r 5 AyB
6.38 37 kPa

6.40 1a2 Yes; 1b2 Yes, f 5 0.21x 1 y2 1 C; 1c2 0

2 Ar2

2

2 y2

2x

x3

3

3

2

ġ 5 2 
2 r0v

r0 2 ri



6.42 1a2 f 5 U10.866x 1 0.500y2; 

c 5 U10.866y 2 0.500x2; 1b2 5 2 g

6.46 2 7.10 kPa

6.48 c 5 5x2y 2 5y3y3 1 C
6.50 27 m

6.52 0.9 m

6.54 1a2 1.60 3 103yr 3 kPaym; 1b2 184 kPa

6.56 0.00239 m to the right of slit

6.60 130 kmyh, 86.7 kmyh, 65 kmyh

6.62 h2 5 my2pA
6.64 sin u 5 1Gy2prU2 ln 1ry42
6.66 1b2 0; 68.2 mph

6.68 8.49 3 102 4 mys

6.74 12y321y2

6.76 10

6.80 0.014 pa

6.84 txy 5 30mxy; tyz 5 txz 5 0

6.86 1a2 ∂y/∂y 5 2 2x; 1b2 a 5 2x3î; 

1c2 ∂p/∂y 5 2m 2 2rx3

6.88 0.225 mys

6.90 q 5 2 2 rgh3y3m

6.92 1a2 u 5 Uyyb; 1b2 Uby2

6.94 u 5 [1U1 1 U22yb]y 2 U2

6.96 yyb 5 1y3

6.98 vu 5 R2vyr
6.100 1a2 ( 5 2pr0

3 mv,y1r0 2 ri2; 1b2 ġ 5 2Uyb
6.102 57.1 Nym3; 0.252 mys

6.106 Dp 1nonuniform2yDp 1uniform2 5 3.52

6.108 V0 5 (Dpy,)[2ri
2 ln (riyr0) 2 (ri

2 2 r0
2)]y4m

Chapter 7

7.6 1a2 103 mys; 1b2 444 mys

7.8 qy1b3y2g1y22 5 f 1Hyb, myb3y2g1y2r2
7.10 QyA5y4 g1y2 5 f1eyA1y2, S02
7.12 v,1y2yg1y2 5 f1hy,2
7.14 Qyd 5y2 g1y2 5 f1rgyra, hyd2
7.16 dyd 5 f 1,yd, rV2yE, mVydE2
7.18 hy, 5 f1sy,2 gr2
7.20 hyD 5 f1sygD22
7.22 Dp ~ 1yD2 1for a given velocity2
7.26 tÏwgyd 5 f(; yd3, rÏ·g d3/2ym)

7.28 1a2 VDÏwry0 5 f(byd, dyD); 

1b2 V 5 Ïw20byprdD2w
7.30 5.49 3 107; 1.84; 1.41; 409 3 102 3

7.32 DpyrV1
2 5 2 1.2747 1A1yA22

2 1 1.1754 1A1yA22
2 0.0137; 313.85 Nym2

7.34 Dpy1rV 22 5 14.178 1Dyd20.3697

7.36 1a2 Hyb 5 f1hyb, ,yb2;
1b2 Hyb 5 0.0833 1hyb22 1.00

7.38 1a2 Correct; 1b2 t 5 1.36 m

7.40 1a2 2 1y2; 1b2 Yes

7.42 1a2 u 5 5.98 vm 7.88

7.44 11.0 mys

7.46 Colder

7.48 Double pressure

∂p
∂y

ANS-4 Answers to Selected Even-Numbered Homework Problems

7.50 0.019 mys

7.52 129 mys

7.54 1712 mys; No

7.56 1170 kmyhr

7.58 187 mph

7.60 1a2 7.2 kmyh; 1b2 2.4 m

7.62 0.125; 0.0625

7.64 1a2 hyH 5 f(dyH, byH, rgyHs, VyÏwgH);

1b2 33.9 kmyh

7.66 112.1 N

7.68 50.2 kPa 1abs2
7.70 1a2 Dpyrc2 5 f1Eyrc2d32
7.72 1a2 V0m tmyDm 5 V0 tyD, vm tm 5 vt, 

rm V0m Dmymm 5 rV0 Dym, D Dp,yrV 0
2 5 

Dm Dp,myrm V0m
2; 1b2 160 radys

7.74 150 kmyh to 725 kmyh

7.76 1a2 0.1 kgym3; 1b2 2.8 mys; 1c2 1.90 Hz

7.78 1a2 2.91 mys; 1b2 2.61 N

7.80 1a2 400 N; 1b2 7220 W

7.82 1a2 V,2yQ 5 f1,iy,, Q2y,5g, rQy,m2; no

1b2 0.410 gpm; 2.46 in.

7.84 1a2 nDyV 5 f1VDyn2; 1b2 Yes; 1c2 2.26 mys

7.86 1a2 VmyUm 5 VyU, Vm Dmyn sm 5 VDyn s, 

Vm
2 ygm Dm 5 V2ygD, 1r 2 rs2myrm 5 1r 2 rs2yr;
1b2 No

7.88 0.132 m; 0.08 m3ys

7.92 1a2 d2y*ydx*2 5 (P,2yEI)(x* 2 1)

7.94 ∂u*/∂t* 5 (X/rhv2) cos t* 1 (m/rh2v)∂2u*/∂y*2

Chapter 8

8.2 Turbulent

8.4 1.01 m

8.6 4.95 3 102 6 m3ys at 20 8 C

8.8 3 m; 8.83 Nym2

8.10 2 mys; 1 mys; 1.26 3 102 3 m3ys

8.12 0.0073 kNym2; 0.0028 kNym2, 0

8.14 1b2 to 1a2
8.16 0.354 D

8.18 3.43 m; 166 kPa

8.20 z 5 1 1 e2 1ty2.7 3 1052 s, where t is seconds

8.22 1.89 mys; 7.42 3 102 3 m3ys

8.24 1a2 4.2 3 102 4 m3ys; 3.9 3 102 4 m3ys

8.26 8.88 3 102 8 m3ys

8.28 2.4 3 102 4 m3ys

8.30 1a2 0.707 R; 1b2 0.750 R
8.34 3.2 3 102 5 m

8.36 B to A; A to pump

8.38 1a2 1.5462 kNym2; 1b2 7.4 kNym2; 1c2 2 4.3

kNym2

8.40 2.04 3 102 3 W 

8.42 0.025

8.44 0.0261

8.46 3.704 kNym2

8.48 0.0404

8.50 19.6 m

8.52 0.00396 m

8.54 1a2 0.168 m; 1b2 1.12 m; 1c2 0.08 m



8.56 46.7

8.58 39.7 kPa; 93.0 kPa

8.60 73.7

8.62 4.49 Nym2

8.64 9

8.66 Disagree

8.68 1.54 kPa

8.70 0.188 m

8.72 33.07 Nym2

8.74 42.19 m; 42.27 m

8.76 26.5 m

8.78 4.998 kPa

8.80 18.34 KN ? mys

8.82 135.94 kNym2

8.84 4.9 m

8.86 330 kPa

8.88 379 kW

8.90 5.46 3 102 4 m3ys

8.92 1.7046 3 102 3 m3ys

8.94 1.7046 3 102 3 m3ys

8.96 120 kW

8.98 1.37 3 102 3 m3ys

8.100 0.144 m

8.102 0.648 m

8.104 0.0354

8.106 0.0445 m

8.108 0.00273 m3ys

8.112 0.0180 m3ys

8.114 0.0284 m3ys; 0.0143 m3ys; 0.0141 m3ys

8.118 18.0 m3ys

8.120 32.4 kPa

8.122 0.013 m3ys

8.124 0.0221 m3ys

8.126 0.00359 m3ys

8.128 0.00317 m3ys

8.130 0.296 m

Chapter 9

9.2 1a2 0.06 1rU2y22; 1b2 2.40

9.4 No

9.6 5.43 kN

9.8 0.142

9.12 1.12 m; 7.92 3 102 3 m

9.14 6.65 3 102 6 m2ys

9.16 7.3 3 102 6

9.20 d 5 0.3 1 0.00849Ï·x m where x is m

9.22 1a2 0.052 m; 1b2 0.041 m

9.26 0.052 m; 0.041 m

9.28 1b2 dyx 5 5.48yÏ·Rex
9.30 1b2 d 5 5.83Ï·vxyU·
9.34 0.707

9.36 470.46 N

9.38 44.7 kN

9.40 1.4; upright

9.42 85.4 kW

9.44 8.08 3 104 N; 33.3%

Answers to Selected Even-Numbered Homework Problems ANS-5

9.46 2.83 $U; 0.354 $U
9.52 0.0438 N ? m

9.54 1.06 mys

9.58 1a2 171.6 mys; 1b2 36.4 mys; 1c2 4.1 mys

9.60 133 N

9.62 24.3 mys

9.64 7080 N ? m

9.68 42 mys

9.70 1609 N

9.72 1462.4 W

9.74 0.28 mys in water; 8.92 mys in air

9.76 1a2 2.44 mys; 1b2 2.13 mys

9.78 5.31 mys

9.80 6.14 N; 614 N

9.82 7220 mys2

9.84 9.65 lbyft2

9.86 1a2 4.31 MN; 1b2 4.17 MN

9.88 53.5 kW; 4.46 kW

9.92 3

9.94 4.35%

9.96 12.5 mys

9.98 2,2977 W

9.100 1a2 11.2 w; 1b2 24,347 w

9.102 0.34; 0.98

9.104 48,483.2 w

9.106 22.1%

9.108 1.72 U
9.110 0.206

9.114 Yes

9.116 0.476, 0.405, 0.420, 0.472

9.118 5.72%

9.122 28.4%

Chapter 10

10.2 Subcritical

10.4 Subcritical; 1.04 m

10.8 1.67 m

10.10 2.80 mys

10.12 52.4 mys

10.14 616 kmyhr

10.16 2.45 m or 0.388 m

10.18 y 5 1.732 m or y 5 0.38 m

10.20 y2 5 0.69 and z2 5 0.129 m

10.24 y2 5 0.5428 m

10.26 0.2032 m

10.30 0.6 m or 1.0399 m; 0.6 m or 0.39 m

10.34 0.000551

10.36 188.1 m

10.38 3.49 Nym2

10.42 1a2 90.47 Nym2; 1b2 0.047; 1c2 0.636

10.44 7.41 min

10.46 23.7%

10.48 1.72 mys

10.50 Yes

10.52 40.9 m3ys

10.54 2.5 mys



10.56 1.86 mys

10.58 5.1 m

10.60 18.2 m3ys

10.64 3.27 m3ys

10.66 1.19 m

10.68 0.841 m

10.70 0.861 m

10.72 Each requires the same.

10.74 Not possible

10.76 1.6 m

10.78 2.59 m

10.80 10.66 m

10.82 1.22 m

10.84 1.8 m

10.86 0.0022

10.88 0.000764

10.90 0.00025

10.92 0.00942 m

10.94 1.68 m

10.96 401 kW

10.100 84.5 m3ys

10.102 0.0378 m

10.104 0.06; 0.000249

10.106 0.652 m; 2.61 m

10.108 0.116 m3ys

10.110 1.4 m

10.112 9 s

10.118 0.350 m2ys

Chapter 11

11.4 1a2 71,700 Jykg; 1b2 100,000 Jykg;

1c2 2 1.58 kgym3; 1d2 396 Jykg ? K

11.8 2 5.08 3 106 N ? mykg; 2 7.16 3 106 N ? mykg;

2 1.40 3 104 N ? mykg

11.10 234 K

11.12 339 K; 121 Jykg ? k

11.16 5300 mys; 1470 mys; 340 mys

11.18 1a2 343 mys; 1b2 265 mys; 1c2 1005 mys

11.20 1a2 102 mys; 1b2 392 mys

11.22 0.0167 m; 1.67

11.24 16 cm

11.28 1a2 2.08; 1b2 694.7 mys

11.30 Convenient reference property at every location in

as specific isentropic flow.

11.32 1.34 kgys

11.34 1a2 0.99988; 1b2 0.998; 1c2 0.99496 1d2 0.7008

267 m/s; 0.725; 285 m/s; 0.78; 283 mys; 0.89

11.38 0.65 kg/s; 2.6 k/sg

11.42 0.36 m2; 23 kPa; 113 k

11.44 (a) 0.483%; (b) 1.43%; (c) 0.445%; (d) 0.0163%

11.50 69.6 kPa

11.52 1a2 1.70 kgys; 1b2 1.52 kgys

ANS-6 Answers to Selected Even-Numbered Homework Problems

11.54 135 kPa

11.58 404 kPa; 83 k; 31 m/s

11.64 0.475; 899 k; 936.5 k; 2121.8 kPa; 2472 kPa;

438.5 m/s 

11.66 1.25; 380 m/s

11.68 (a) 0.94; 4 kPa; (b) 0.8; 17 kPa; (c) 0.47; 50 kPa

11.70 0.62; 0.213; 0.16

11.72 T0.1 5 15°C 5 288 k; P0.1 5 101.3 kPa; 

T1 5 (0.56)(288 k) 5 161 k; 

P1 5 (0.13)(101.3 kPa) 5 13.2 kPa; 

V1 5 Ma1 Ï·Rt1 5 (2.0) (Ï·286.9 J/kg ? k)

(161k) (1.4) 5 509 m/s; T0.1x 5 (288 k)

(1/0.79) (0.91) 5 332 k; P0.1x 5 (101.3 kPa)

(1/1.5) (1.12) 5 75.6 kPa; Tx 5 (0.69) (332 k) 5
229 k; Px 5 (0.27) (75.6 kPa) 5 20 kPa; 

Py 5 (2.5) (20 kPa) 5 50 kPa; Ty 5 (1.3) (229 k)

5 298 k; Vy 5 (455 m/s)/1.9 5 239 m/s; 

T0.1y 5 T0.1x 5 332 k; T0.1a 5 T0.1x/0.79 5 
288 k/0.79 5 365 k 5 T0.2 ; P0.1a 5 P0.1/15 5
101.3 kPa/1.5 5 68 kPa 5 P0.2; Pa 5 13.2

kPa/0.36 5 36.7 kPa 5 P2; Ta 5 161 k/0.53 5 304

k 5 T2; Va 5 509 m/s /1.45 5 351 m/s 5 V2

Chapter 12

12.2 55.4 deg

12.4 520.2 N/m2

12.8 2 71 ft ? lbyslug

12.10 1b2 fan; 1c2 161 m2/s2

12.12 1406 N ? m/s

12.14 1197 N ? m

12.16 16.7 m

12.18 404 L/min

12.20 1a2 1.68 m; 1b2 2 0.6 m

12.22 1a2 2.07 kW; 1b2 12.6 m

12.26 1400 galymin

12.28 598 L/min; Yes

12.30 6585 L/min; Yes

12.34 0.0328 m3ys; 8.00 m

12.36 Yes

12.38 4 kL/min; 240 m

12.40 Centrifugal

12.42 1894 rpm

12.44 1a2 5.5 m; mixed-flow

12.48 1a2 2 15.6 m2ys2; 1b2 2 15.6 m2ys2

12.50 2 21,208 W

12.52 16.6 m2ys2; 0.849

12.54 0.188 N ? m; 28.23 W

12.56 816 kW pump

12.58 23,200 kW

12.60 26,600 N; 37.6 mys; 707 kgys

12.64 70 m

12.68 impulse


