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4.7-18(a) v¢ = 0.149PR3/EI (b) App = -0.137PR3/EI
(c) Mc = 0, we = (TR2My/4)(1/GK + 1/EI) (d) Tc = Mo/m
(e) Mc = 2PR/m[1 + (GK/EI)] (£) Mg = 0.429 qRZ
(g) vc = -pR%2/6EI

4.7-19 Mp = (2Toa/b)[(DEI + aGK)/(bEI+ 2aGK)]

4.7-20 Mc = qL2/8, Q = 5qL/8

4.8-1 W = 4PR3n/Gc4; lateral displacement increments cancel
4.10-1 F; = -0.667P, Fp = 0.0833P, F3 = 0.750P

4.10-2 P = kL: d2m/dae2 < 0 if P > KL

4.10-3 d2m/de? > 0 if h < 2R
4.10-4 up = 2.083Lx AT, vp = 0. Bar stresses are zero

4.11-1 vp, = -qL4/8EI, My = -qLZ/2
4.11-2(a) vi = -FL3/4EI, My = -FL/2 (b) vj, = -FL3/3EI, Mg = -FL

(c) vi = -FL3/12EI, My = 0 (d) vy = -0.328FL3/EI, My, = -0.813FL
4.11-3 6f, = MLL/3EI

4.11-4(a) v = -FL3/64EI, M = FL/8
(b) ve = -qL4/96EI, M. = qL2Z/12
(c) ve = -qpL4/192EI, M. = qpL2/24

4.11-5 vy, = -0.308F/k
4.11-6(a) u = qLx/2EA, o= qL/2A

(b) u = (q/EA)(Lx - x2/2), o= q(L - x)/A
4.11-7(a) v = ax2(L - x) (b) vy = -0.00549WL3/EI

(b) Stable if EI > ¥bL4/420
4.11-8 P = 0.7222EAgup/L (0.12% high)

4.12-1 vg = 0.142FR3/EI, My = 4FR/37m

4.12-2 vg = pRO%wZ/18EI, M, = pR3w2/9

4.12-3 First term: v errs by -4.5%; Mg errs by -41%

4.12-4(a) First term: vp,p errs by -1.45%; M/ errs by -18.9%
(b) First term: vy /2 errs by +0.38%; ML/Z errs by +3.2%
(c) First term: vy, errs by +0.38%; My ,p errs by +3.2%

2-5 First term: uj, errs by +3.2%; 0, errs by -18.9%

13-1 All results are exact
2-1 Deformation due to weight displaces equal weight of water.
2-3 [Proof required]
2-4
2-5

.
[y

w = woe BX, where 92 = k/T
(a) 6= -(ToMk)e™ X, T = Tgoe"*X, where A2 = k/GJ

(b) Replace T, 6, G, J by P, u, E, A respectively. N2 = k/EA
5.3-1(a,b) [Proof required]

5.3-2(a) P = kwg/p + kBp/2p2: Mgy = kwg/282 + k6y/2¢3

L-6
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3.3-%8 _ Mc _3@0%70

(b) o= 140 = JV_;:[(¢-20)7-4—(20+90): Vs
+(-90 -o-)

tfiela/s ¢+ 700 - 9300 =0

7.6 and - 1376

MPa

R00+5 ave
Ranje: 13720 1o 676

3.3-6 200 _
oz !

(Tm‘x H’leor‘y)

() Eq. 3.3-]:

o, = 400 MPa

[(o (20 o‘)] Ve
Oy

Oy =346 MPa (von /. fheor;)

b) Axial stress '—E- = 431_020000 = 382 MP
[382-(-100)] /2

O‘Y/,z

-

l
Eq. 3:3‘2: \E

Eg.3,3-1: -

C T T p70%/2 TR MPa
- Tc _12@0%)70 _

= \
'Tmax =V(;22_‘7) + 22132 = 2&/8 MP&_

o= 22T g = ACMP
0,=0

297
(rg = __2‘2 - Img)(: - 11,9 MFa

(SF)26.3 _
200/2 ~ I, sF=373

(b) von Mises ﬂ?eorgl '

=3/
(=€) [4-/.4’2-1- (—//.‘i)z+ (4/,(, +]/,q) ] 2
200 =

(&) Thoax ‘H)earfj:

V=

SF=4_1]

0y = 542 ('rmax ‘/'heory)

Eg. 3.3-2" I
Oe=t [(3%z+1w)z (-1b0+100) + 7‘]
e = n ¥ Cl60-3%2)

Oe

5 =| gives O, = 542 (von M. Theorﬂ)

t

3'3-7 (a 27T
7TC.3

Ic 2 (400 000)
J /03

Ty = 2546 MPa, O, =509 MR
(according to max, T theory)

)‘rY

3.3'7! At the fixed Sufpaf'f)

NMc _(s50p)3

M=50P, o =T = v 3¥/4 = 2.367P
_ _Tc _(80P)3 _
T=%80P, T = T =r3i/z T 1L.89 P
= .
Tmﬁ\/(f%‘i) +(137P)* = 2,23P
o= 236F, 5, = 34/P
o, =0
= R3¢P g, =-losP
Eg. 3.3-) (Tay theory):
3.41P-(-105P)| /2
L )]/ =l P=62.8N

280/2 J

E?. 3.3-2 (Vom Mises Mcorg)i ,
/2.

[3.417'4- lLos%*+ (3.42 +/.os)7‘]

230 =

i

2

I

/

P=69.2 N

In +he tank, 0-"-'-%.5) ¢z,=f§£‘;0§—“¢0

Sy _ L [(EF)pr GrR)pr
z‘z[———t&—-ol) t = 0.5
_2(3)500 v

t= " geg =S89 mm  (t<<r; BT isoy

(Ls) In cglma/er, from above , 0, = 20,

For von Mises theory, equate U, values i
shaft and cy lindey :

I

| VX z 2172
-V—i[é ’I'Y?‘] = E[(-?oz-oﬂ + oo+ (-'ZUZ)]
Hence Ty =0, . Inserf formulas and s'afefg
factor Tc -EElLY- where 1<

T 2t )) oY
- Ppr _ 2(3)500 _

Thus 2T, - 2(254.0) o #9 mm

Download full file from buklibry.com

22



https://buklibry.com/download/solutions-manual-of-advanced-mechanics-of-materials-by-cook-young-2nd-edition/

expression for dg, /lp from part (c)
trto Eg, 64-5 (/wm’ea/ by dp):
[[Creve%
RA, 4 G,

V VRS
(e fen - 0o

A
Substitale R-e =%, . Also differentiate wrl. ¢
ana( substitute z/V/a/aﬁ ==N from Egs. 6.4-3,

] 974 = Nix A R[ ”"’+ L+ &)
r
Substitute vhis and Eg 6.2-10 ints Es. CA4
(divided by 4/45) Thus
oir o ME [ i 4A _/5_,)_/w2r( i
rtoh = fe L Y“ Y, Ae o
A _Ae Ny,
R Rn,) re (AR -a,
But %—'—(I-P %) =%’~<’3;‘3 :-?:l , S6
Mv,  NRr Y (5 44 Al
odin = (G - 2EE) [T - 4)
MY,
+ ﬂ-:r’, (A,R*‘Q,)

from which 57 64-9 follows immep//‘zﬁ(e/g.

é4“l (continued) Thusr b (2R- 1:.) b(a+b- 6) 2al,
() For N=0 and rect. x-sec. ,Eg.€.4-9 s
Aetrl(eQ’LRr”A Re)* i (R46) e Bl (42 el
(4‘7) Substitute Eg, 6 64-7 and the (e4 -7) T Aetiln b r Ae

,.)/A /WA—V” (R4~ )0

So]vc Z—Y: =0 To gef fiﬂe n 'Hmf'rmrx/m/g

) 0;.
Thus r
- = bep(i-E)
(914'3I Fov N ‘-‘-O) 57,614‘7 is
- My, (fnﬁ _ A
" Aetin; s ' 7,

n" 13‘:20mm
R =26.06mm [E=RTw=/30mnm

é S A2 o, A = =240 mm *
= 15 o A =12 (I:>—lo) COmm=
"“’ o’A
» 12»&4/5 = 4. 865 mm

,/r‘,, = 312?7)"'7!
M = 2000 (20) =40,000 NV man,

_ 40,000 (I1%:2)
" T 240(1.830)(2)(Is

6,,4-'4-' First use Ez ¢.9-7.

A = $0(10) + (111.82-100)30 = 3954 mm"

R, =40(9)(30) +(111.82 -/oo)(go)w
=325,600mm > <

Mere

3 (4,845—3.277) =14.7
MFr

80000(2%.35)

¢4-2 (2y Radial force from radral conip. of
oy reatest for r=n

But must divide this force Ly

0. at redius r, .

Sowme other

(b)Y For M=NR  Ez, 6.4-7 becomes

o/¢ fo gcf

us.

o= ANt r’-[RA Q)
For rectangular x-sec., A;=¢,(n-b), and
6= ALEL < digy -b") Thus
¢r=2/\2r; [2R(r. rl;) G*+b ]
Solve ﬂ-{;—%’; =0 to 3e1‘ the v, that maximizes oy

NHeace o mmj be max, 4]

7= 1],
-325 éoo]
T,=2%.6 Min
Next use T =VQ,/rt.
V=80000N
Q = 30(200-111, %2)M = 116,600 mm~

L= —30(/00) +30(100)(150-111,82)

+ 1390(40)° + 70(40)(111,:32 - 80) = 1,0 (10%)
4

mm?

_ %0,000(i16,600)
/.0 (10%) (30)

OK almg axes of strapght parts, % slightly
into curve/ part at vadius v= R

=2%.3 MFa
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A“m7 from the ew{ﬂfﬂc assamre 282 3—_-121"_7.'- Rr _ pR _ 0,.3(000) h
) 2Zmr T 2 T zva EX'Z

(M¢)m4’( = 0.3224—&)—\"_ = 0'32240(7_/2]))\7’

400 = PR _ 0.%(1000)
For 2= 0.3, 5\F = V3(1-22) _ 152 2 2

Rt Rt At the base,
D =B _ _ _E¢3 o= Qecosd, _ pR _ 2382.8(0.707)  40p
120-v2) " 70.93 4 Z TR T 75 =

= 00,0433 x T F
(M‘l’)may 0.0433 x ¢* % =-/2.3 MPa (no flfxura/confriéaf'mn)

¢
(%Y = 2 M)y = 0.203<TE =35 MR py = QUNR s e _ spz srimm foon,

/13.3-9 | ( v+ .-
- _[200.91) | Due to Q,
k-[ = 1} ‘-‘-0.0/050/17"» “e 10 ey
10 (15) o, = Qoxfts;n 4, (%_ +e, +cz)

cot ¢, =1, ANR=2(0.01050)1000 = 2].0

. - 282.8(0.01050)1000(0.757)
— 0, =
C=1- -%—I—oﬁél).—.o%ri 2(5) (‘3'44‘4)
Cp= | - L*0:2 | +0,. & (N =0.924 = 276 MFa
’“? )) Net Ty af the base is
_ R00o0o0(I5 A
= 2 = . / . oM
ENCED Cl.F(10%) Nevmm, 0w = .,27& EK tf
(a'm Due To pressure load P On the inside Sﬂl"'ﬁtce)
=1 R pR /. V2= 276 ~ \7 + o o=
M\o/ Q WITEE «i—t(l 2) ? 26.7 Zif/f = 272 MPa
_ 0’3(/000)7- 13.8-/0 _[_3(2.490 _
".zV“(zowz)o)lso'?:'o'“M N |Goot iz | = 0008IS fnm
7772
At the base, zero deflection and zero $=120° cotg = -0.57735, 2N\R=/%./%
rotation : using Egs, 13.7-¢, _ 0.6 g
a, /5 (oo G=l=- 3z (0.577235) = 1017
= +0.9206
(0,707) ’ /3.3
T 2064 3)/0"( L103)10"%(p5%)) " 9eto =0 338 ;71\_1;4
Q, (0.707)
2(618)l0*(1103) 10~ *(0.951)
Mo =

= G185 (10%)(0.01050)(0.3%1)
3374Q, ~52.87M, = 66,000\8,=40.9 N fmm
§2.378,- [.571 M, =0 M,= /37 N::r:nm No Po‘[‘a‘l‘l‘on at é=4¢
o

(b) To sbtain grven case, superpose mem - %2_ = 390 ;,,'im , B- 338%
brane case % ‘l‘abu/dfec/ case! ”

370 cos 30° = 33% s 0K
}Zﬁr )XL‘K@, tL N, | 3905m 30°-&,=0; Q= 195 2L

h

e ral 2323 Q=228 | With ¥ =0, &, 13. 7ch o relds
* N ” Q,s )
- 0= _E-;\L,ﬁ + M0 , So Mﬂ‘-5573 Nm'::”

| The source sf Yese numbers is as follbws.
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