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Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 47. Locate centroid: 1 4 in.=x1 1.15in.= -y ()() 21 16 2.3 36.8 inA ==24 in.=x 2 3.2
in.=y()()221129.657.6in2A==32in.=x31.6in.=y()()23164.814.4in2A==—-()()()()3322436.8457.6214.41in348.8in4.360in.36.857.614.4in80inxAxA[ |+ + -3l J===-=Z+-()()()33221.1536.83.257.61.614.4in118.96in1.487in.80in80inyAyA[ |-+ + - |===—-=3X(a)Have()()()123 =+
—xxxxITIT()()())())3334444444111162.3in129.6in64.8in3 12 12 64.891 in 884.7361in55.296in894.33in=+—-=+—-=()()()123 =4+ —-yyyyIIITI(O)O)()O)()()()()3233444444411123162.3164in9.612in4.861in12 1212 1373.87 in 1382.41in 86.4in 2669.9in[ |= + + —| | | = + — = Now 4 4894.33 in
2669.9in0OxyJII= + = + 43564.2 in=43560in O] = (b) Have 2 0O CJJ Ad= + where 2 2 2= +d xy Then () () ()2 24 23564.2 in 80 in 4.360 in. 1.487 in.CJ[ |= — +| | J4 43564.2 in 1697.66 in= — 41866.54 in= 41867 in C ] = COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and
Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 48. Locate centroid: ()14 12in. 3 =yn ()21 12in2An=16in. 1 =272 inu=24in.=y ()()2 12 in. 8in.= —=A 296 in= — TheniiiyAyAXZ=32()()()2222
16in. 72 in4in. 96in 72in 96 in 5.8989 in.nnmn( )+ —| || J=—=(a) Have OxyJII=+ Where () () 12=—-xxxII1()()()434112in.12in.8in.836095.0inml |=—| [LJ=And()()12=—-yyyIII()()()434112in.8in.12in.8126991.0innl |= —| [L J= Then () 46095.0 6991.0 inOJ = + 413086.0 in=3 413.09 10in O] = x (b)
Have 20O CJJ Ay=+ () ()24 213086.0 in 72 96 in 5.8989 in.C] m =4+ -1 1348.55510inCJ = x 348.5610in CJ = x COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek,
Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 51. Shape Data: Fig. 9.13A S10 35:x 210.3 inA = C10 20:x 25.88 inA =4147inx1=478.9inxI1 =48.36iny I =42.81 iny I = Combined section: ()22 2SC2 10.3in25.88in 22.06 inAAA=+=+=()()()444SC2147in2789in304.8inxxxIII=+4+ =4+ = 0or4305
inxI=()()2CSC2yyyIIIAd l=++01J()()2442444.9448.36in2 2.81 in 5.88 in in. 2.739 in. 0.606 in. 2 8.36 5.62 249.38 in 263.36in[ | =+ ++ -/ | [ /] LJ=+ +=0r4263inyl = 42304.8in22.06inxxIkA==0r3.72in.=xk 42263.36in22.06inyyIk A = = or 3.46 in.= y k COSMOS: Complete Online Solutions Manual
Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 52. Channel: 23780 mmA =6 432.6 10 mmxI=x641.14 10 mm y I = x Now () () plate 2
xxxCIII=+()()364232.610 mm 300 mm 12 d= x + ()6 6 465.2 10 2.25 10 mmd= X + x And () () channel plate 2y yyII1I=+()()23642300mm2 1.14 10 mm 3780 mm 153 mm 2 12dd [ \=x++ + | Il J L 1()6236342.28 10 1890 115.668 10 1.7697 10 25 mmd dd |= x + + x + x +L /()32 3 6 425 1890 115.67 10 4.0497 10
mmddd=+ + X + X Given 16 x y I I= Then 6 665.2 10 2.25 10dx + x ()32 3 616 251890 115.67 10 4.0497 10d d d=+ + X + X or 3 225 1890 24955 25300 0+ — — =d d d Solving numerically 12.2935 mmd = or 12.29 mmd = COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and
Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 53. Locate centroid: 1 15.3 mmx =1 127 mmy =2 1 3780 mmA = 2 21.4 mmx = — 2 76 mm 21.4 mmy = — 2 2 932 mmA = 54.6 mm= 3 21.4 mmx = — 3 76
mm 21.4mmy =+ 23932 mmA = 97.4mm=TheniiixAxAZ=3()()()()()2222153mm 3780 mm 2 21.4mm 932 mm 3780 mm 2 932 mm/[ [+ —| J= + 3.1794 mm=AndiiiyAyAZ=2()()()()()2222127mm 3780 mm 76 mm 2 932 mm 3780 mm 2 932 mm + X = + 110.157 mm= Now () () ()1 23xxxxIIII=++ ()() ()() ()()
26422642264232.610mm 3780 mm 127 mm 110.157 mm 0.517 10 mm 932 mm 110.157 mm 54.6 mm 0.517 10 mm 932 mm 110.157 mm 97.4 mm|[ |= x + =| LJ[ T+ x + =| LI 1+ x + =| | ] continued COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P.
Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Centroid: 0X = Ay YA Z=Xor () () () () ()()()22222221.44in 27 in. 0.84in. 2 4.75in 0.987 in. 21.6in 13.5in. 2 1.44in 4.75in 21.6in[ I[ - + + JL J=+ + Y32 376.31in 11.0745 in. 33.98 in = =
Now ()()()13222xxxxIIII=+ +()()224426.274.7511.0750.987in21.24 1.44270.84211.075in[ 1l =+ -+ +—— || LJL1()241312.221.613.511.075in[ + + =/ LJ() ()44 442 489.67 in 2 328.84 in 1439.22 in 3076.24 in=+ + =0or4 3076 inxI= Also () () () ()13222yyyyIIII=++()()()()224444444217.4
4.750.41.99in 2 1.24 1.44 0.4 0.842 in 1.152 in 2 44.532in 2 3.4613 in 1.152in 97.139in[ [ =+ ++++ +/ || L/L/=+ + =0r497.1inyI = COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E.
Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 55. Angle: 22420 mmA =643.93 10 mmxI=x641.06 100 mmy I = x Plate: ()() 2200 mm 10 mm 2000 mmA = = ()()3 641 200 mm 10 mm 0.01667 10 mm 12xI == x ()()3 641 10 mm 200 mm 6.6667 10 mm 12 yI = = X Centroid 0X = Ay Y
AZ=Xor()()()()2232222420 mm 44.4 mm 2000 mm 5 mm 204896 mm 2 2420 2000 mm 6840 mm Y + — = =[ |+ 129.9556 mm= Now () () angle plate 2 xxxI I 1= + ()()26 42 3.93 10 2420 44.4 29.9556 mm[ |= x + —| L ] ()()26 40.01667 10 2000 29.9556 5 mm| |+ x + +| | /()64 6 42 4.4349 10 mm 2.4605 10 mm= X + x 6 411.3303
10 mm= x or 6 411.33 10 mm x I = x continued COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Also () () angle
plate 2y yy I 11= + Where () ()()26 4 2 angle 1.06 10 mm 2420 mm 19.0 mmy I b= x + — ()( )6 2 41.06 10 2420 38 361 mmb bl |= x + — 4+ 12 6 4 2420 91960 1.93362 10 mmb b |= — + x| Jand () 6 4 plate 6.6667 10 mm y I = x Now ( )3y xI I= Then ()2 6 4 6 4 6 42 2420 91960 1.93362 10 mm 6.6667 10 mm 3 11.33 10 mmb b[ T - + x + x
= x| J| Jor2 66242091960 1.93362 10 13.662 10 Ob b— + X — x = 2 38.0 4846.5 Ob b— — = 91.16 mmb = or 91.2 mmb = COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David
Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 57. From Sec. 9.2: R ydAy= [ 2 AA M y dAy’" = [ Let Distance of center of pressure from . P y AA’= We must have ' : PAARy M= 2 AAAAPydAMIyRydAyAyy’ '===[ [ For a triangular panel: 31 12 AAlah"=13yh=12Aah=Thus3111211232Pahyh
hah==(Y)l | |k A J12Pyh= COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 58. From
Sec. 9.2: RydAy= [ 2 AAM y dAy’ = [ Let Distance of center of pressure from . P y AA’= We must have ' : PAARy M= 2 AAAAPydAMIyRydAyAyy ‘== =/ [ For a semiellipse 38 AAlabn'=4,32byAabnn==Then38432Pabybabnnn=(Y )\l | |l \ Jor316Pybn= COSMOS: Complete Online Solutions Manual Organization
System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 59. From Sec. 9.2: R ydAy= [ 2 AA M y dAy" = [ Let Distance of center of pressure from : P y AA'= We
must have ' : PAARy M= 2 AAAAPydAMIyRydAyAyy == =[ [ Divide Trapezoid as shown: () 33331111123 124AAlabhbhahbh'=—+=+()()2211221111132263yAyAyAhabhhbhahbh|[|=+=—-+=+4/ [|13322111241163AAPahbhlyyAahbh'+==+324Pabyhab+=+ COSMOS: Complete
Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 62. Using equations developed on page 491 of text: x ssPI Iy yAyA
'==RyAy=NowyAyA=3()117in.120in.51in. 2h( =+ x x| [ J()79in.d h=+ () 134 in. 84 in. 51 in. 2 h( W+ + x x| || J() 35202 124848 inh= + () 336.125 72.25 fth= + Then, ()()3 362.4 1b/ft 36.125 72.75 ftR yA h +y= = ()2254.2 2 Ibh= + Also, ss 1" () ()1 2ssssII''=+ 322112051 112051 17 ftftftftft 36 121221212 12h [ 1] 1|
(YN Y =+ LI P ICAJUAJULD TS 3221845118451 34ftftfefefe3612122 1212120 (1T Y Y Y W+ H T TITCA)JUAJULIN L) 2243428968 1156 21.324 21.25 14.9266 14.875ft 1214412 144hhhh[ [ =+ +++++ + || | L JL L 1()2436.125 144.5 198.311 fth h= + + continued COSMOS:

Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Then () () 24 3 36.125 144.5 198.311 ft 36.125 72.25ftssPhhlyyAh " + +
==+2454896ft2hhh + += + FBD of Gate: For gate to open: ( )open0: 0ABPM MyhRE = — + — = () ()24 5.4896 2 8000 1b ft ft 2254.221b02hhhhh[ W+ +[ = —=+= | ILJ Kkl | Llor2 1.60826 0 0.80413 fth h— = = Thus 79 79 ft 0.80413 ft 12 12d h( }= + = +| [{ )7.3875 ft= or 7.39 ftd = COSMOS: Complete Online Solutions

Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 63. Have EL x dV x dV = [ [ where and EL dV ydA xx==Now 60 1 300 5y x x= =
Then1515xxdAxxdA( | L=\ IL)rf()()2zAAIxdAxdA xA = =/ [ where ( )z Al is the moment of inertia of the area with respect to the z axis, and x is analogous to py Now () ()() ()() ()3 21 1240 mm 300 mm 240 mm 300 mm 200 mm 36 2 zAI[ |= +| ]9 41.620 10 mm= x and () ()() 6 31200 mm 240 mm 300 mm 7.20 10 mm 2 xA
[ ]==x| [L/Then94631.620 10 mm 7.20 10 mm x X= X or 225 mmx = COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill
Companies. Then ( )siny xyxP M Iy 6'+ = or () ( )sin siny xyM I x Ayy 0 y 6" = — ( )sin xyl Ax yy 6= — or, using Equation 9.13, or sinyxy M Iy 6°"'= COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E.
Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 66. The pressure p at an arbitrary depth ( )siny 0 is ( )sinp yy 6= so that the hydrostatic force dP exerted on an infinitesimal area dA is ( )sindP y dAy 6= The magnitude P of the resultant force acting on the plane area is then sin sinP dP y dA ydAy 6 y
0= = =[ [ [ ()sin yAy 6= Now sinp yy 6= P pA.. = Next observe that the resultant P is equivalent to the system of infinitesimal forces dP. Equivalence then requires : x PM y P ydPX — = —[ Now () 2sin sinydPyy dAy dAy 0y 0= =f [ [ ()sin x Iy 0= Then ()sinPxy PIyO6=or () () sinsinxPIyyAyO0y0 =orxPlyAy = :y PM x P xdPZ = [ Now (
)sin sinxdP x y dA xydAy 6 y 6= = [ [ ( )sin xyly 6= ( )Equation 9.12 continued COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill
Companies. Then ( )sinPxyx PIy0=or () ()sinsinxyPIxyAy0y0 =orxyPIxAy = Now 2 xx [ I Ay’= + From above ( )x PI Ay y= By definition 2 x x I k A" ’= Substituting () 2 2P xAy y k A Ay’= + Rearranging yields 2 x Pk y yy '— = Although x k " is not a function of the depth of the area (it depends only on the shape of A), y is dependent on the
depth. () ()depthPy y f-. — = COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 69. Have xy I
xydA= 00 hbxbxydydx—=[f202212bhxxdxb—()=—-[ | [ JfJ024218bhxb—-=-2218bh=2218xyIbh= COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David
Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 70. First note: At: aaxabke==or;bke=xabyee=NowxyIxydA= f00Oxabeaexydydx= [ f222012xaabxedxe=/2222012122xaabexaeal Il [(Y ==l [N YT I LLJOOO2222111124baee( === | ILJ)J()222
218abee=+220.1419 xy  a b= COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 71. Have
OO)O)123xyxyxyxylIII=——Where()10xyI=andxyxyIIAxy '= + for areas and Now ()()2 2 215 mm 10 mm 50 mm 20 mmx y A= — = = 21000 mm= 3 15 mmx = ( )( )3 310 mm 50 mm 20 mmy A= — = 21000 mm= Then ( )()()21000 mm 15 mm 10 mmxyl = — — ()()()1000 mm 15 mm 10 mm— — 3 4300 10 mm= x 3 4300 10 mm xy I
= X 0 COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 74. Have () () 1 2 xy xy xy [ I I= + For
each rectangle and 0 (symmetry) xy xyxyI[IAxyI""'=+ =ThusxyIxy A= X 2, mmA , mmx, mmy 4, mmAxy 1 ()76 6.4 486.4= 12.9— 9.4 58 980.86— 2 ()44.6 6.4 285.44=21.9 16.1— 100 643.29— ¥ 159 624.15— 64 0or 0.1596 10 mm xy I = — x COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers:
Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 75. Have () () ()12 3 xyxy xy xy [ I I I= + + Now symmetry implies () 1 0 xy I = and for the other rectangles where 0 (symmetry) xy xyxy I Ix
VAT "=+ =Thus () ()23xyIxyAxyA=+ ()() ()()69 mm 25 mm 12 mm 38 mm/ 1= - —=LJ()() ()()69 mm 25 mm 12 mm 38 mm| + | J ()4 4786 600 786 600 mm 1 573 200 mm= + = 64 or 1.573 10 mm xy I = x COSMOS: Complete Online Solutions Manual Organization System Vector Mechanics for Engineers: Statics and Dynamics, 8/e,
Ferdinand P. Beer, E. Russell Johnston, Jr., Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell © 2007 The McGraw-Hill Companies. Chapter 9, Solution 76. Symmetry implies () 1 0 xy I = Using Sample Problem 9.6 and Equation 9.20, note that the orientation of A2 corresponds to a 90° rotation of the axes; thus ()22 21 72x
y I b h"" = Also, the orientation of A3 corresponds to a 270° rotation of the axes; thus ()223172xyIbh" " =Then()()()224219in.6in.40.5in72xyl""==and()()222216in.,,2in,,9in.6in.27in2xyA=—-===Also0()()432405inxyxyll'""'==and233326in.,, 2in.,, 27inxyAA==—-==Now ()()()()()12323and
Xyxy Xy xy Xy Xy xyxy ITITIIxyAIT '= — — = + = Then ()()( )4 22 40.5in 6 in. 2 in. 27 inxyI[ 1= — + —| ] () 42 40.5 324 in= — — 4or 567 inxyl = 0
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