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7 - identity matrix
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8 - Permutation symbol
9 - triad
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14- Balance equation
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16- Boundary layer flow
17- Velocity profile
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24- Reynolds transport theorem for moment of momenta
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32- Hydraulic jump
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Eigenvalue of Tis r;5,

B26. (a) 135 0-1-2 (b) 1
[T5] = [3 5 7] [T"]:[] 0 _|:} [¢]= {_2}

B3. (3) n=—  (b) » b= ab,

a
B32. (a) 001
b) m=*— (e, +e,+
[R), [mo] ®) n= \f st
01
B3, ( cosa O —sing o
[R‘] cosBO i [R*], =|sine ©0 0
0 0 o0

AC) Ay =cos . m = ae,+Be,.
of + §° = 1 otherwise arbitrary.
Ay, = cos B; n, = - Be; + ae;;
L=1, m=e
(d) Ri=2cos8+1; (e) t! = sin fe;

{f) 8 =arc cos (— %) = 120°

|
&= 2sin 9(e'+e’+e") ‘_\_/-:3 (e, +e,+e)

B3, (a) J,=3;, [,=—16, I, =—48 (b) 30 0
N=3-n=¢ [T], =04 0
1 00—4
Az=4_’ﬂz=v_,§(¢2+¢:l) .
1
hs=_4—"“a=?/—'£(‘e2+¢3)

(c) No, the first invariants are not equal

d
B42 () n=e, (b) [Vo|=2 (0} ;C=V2

N z x! 2 zz k3
Bd3.n=(-‘%e.+§eg —e,)( +Z.+—)

B4d. (a) q = —3k(e, +e;)
{b) q =—3k(e, + 2¢;)

B45. (1) E=— Vo= —y{cos fe, + sin de,} (b) D=— ¢, xcos fle,— €, sin e,
{c) D= {2 cos? # + &,2 sin? #)
D o fOr @ = 0; 72, 32 ...

B48. {a) 2x 00 (b) o
[Vv]=[0 0 2- F(¥viv] = 2] vz
0 2y 0 _\2.

(c) divv=2x (d) curl v = 2(y - z)e, (e) dv=2dilxe +ze,+ ve,)
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R49. (b (rh‘) 13

CHAPTER 3

a5}
3.1, (3) v=ke,,a=0 (b) — = Ak
Dy

Do
(c) —5; =0

32 (b)v = 2K e, & = 2k X e, {c) Use X, = x,

2htx,t k

X,
A = Ly =
330 {1+ kNt YT Y

34 by v=ke,,a=0 (c)v:(

X
1.5, = -2
5 (h) v (! Ir)e,

39. (b) a= —zl (e, + &)

I+

o
=24k

D
313 (b B}, =42
3.14. (a) Unit elongations: 5k, 2k
Decrease in angle: k
15, (a) &3

58
316, () T 1070 () BTN
IVs
A_J_'

19,
kN | ;

] =3IxJ0
max

AR E =a,Ep=c. E,=bh-}Ha+to)

y = )

g
© o= key

2 )e,.a:n
H

h—¢
3

1
=k +
yle+h

A2 E =, Eny=32b+2c—a) E,, = ——

3.28. (b) 3%

3.29. (D/Dnytdy,) — k), (DD v
dy, s,

336 A=

3.38. =V, (-\':, j‘f:l); V.= 0
3239, (@ p=pJdl + 1} (b} p=a/x,
3. p=pc”

CHAPTER 4

4.1. {8) One, T,—=4 MPu {by One, T.= 5.83 MPa

vt = 0, 0,=0
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roy

1
42. (@)t = (Se, + 6e, + Se;)MPa (b T, = 3MPa
5
o=V M
3 d
4.4, t= ? (\/391 +e— \/:_‘e.‘l,

45 T}, = —643MPa

Tiy = 186 MPa
4.6. F = 4ge,
M =— (40/3)e,
4.8. F = doe,
4
= —i aeg

49. (a) t=10 (b) F=0,M = Broe,

4.16. T,, = 1 MPa
Ty = 1 MPa

418. (@) T, =7 T, =0,Ty==1 () Tilwe=1

1 |
n1=ﬁ(¢|+e‘z)-“z=eu-ﬂ:|=%(_e|+ez) “
V2
n=—-2—- (m, £ny) =eande,
4.19. T, 1max = ey —03)

Vi

n= (e, = ey)

2
421 Ty, =2x,—x, +3

4.22. Ty =(1+pgias+fix,xs)
4.23. Yes

CHAPTER §

5.4, Ey = 207 GPa (30 % 10% psi), v = 0.30, k = 172 GPa (25 x 10* psi)
56. v = 0.27,A = 91 GPa (13.2 x 10° psi), & = 141 GPa (20.5 x 10* psi)
5.8. 6.6 —23 0 455 -159 0

{T] = [-2.3 3.2 o]xlospsi = [—15.9 2.1 0 ] MPu
0 0 8Y 0 0 61.4

5.10. (a} 333 126 0
|E) =} 126 —1.97 0 > 107 = (h) AV =—48TKI10~ ¢cm?®

0 0—-043



Yoy Jlo iy

5.14. () 0 oy, XX, M Yes
[T) = kp{ 2X, 0 X -2X,
2X,+ X, X, 22X, O

8.17. ¢ lcy; 2,715,224
5.19. (a) Transverse wave in ey-direction (b) c =cy {c)a=—1
n

(d)3=7".n=|,2.3...

520 (¢) a=+1 (d) 3=%’.u=1,3.5...

S2. () a=+1 (@ B=TT.a=123..

5.22. {a) Longitudinal in e,-direction b c=c (€) a=-—1
() ﬂ="—;r,n= ,2,3...

527. @) oy =, =z =0 (b) a3 =31.2°, &€, = 0.74, &5/, = 0.50

€& =€
€= 0
528 a, =30
5.3, (a) 1,(X,. 1) = acOSs wi [cos wXy + (tan 2‘,) sin 93(_.]
€ 4] Cy,
0 w=""" p=1.3,5....

wX,

T

{ .
537. (a) u=a [cos (2 X,—cot ?— sin ][cos wtey + 51N wie, ]
r 2

(b} Circular

5.39. (a) 7, bmax = 11,300 psi (78 MPa) (b)A/ -3.62 2 102 inch (9.2 ¥ 10~ cm)

T lmn= 5,650 psi (39 MPa)  Ad 0.284 < 10-7inch ( 0.72}> 10~ cm
5.40. 5 = 0.72 cm
545. P, = P12, P, = P}, P, = 7P[12

548. d = 58cm
5.49. d=3.38 inch (8.5% cm)
M M

S5 M=—" M, =-—F—
1 fa.\* f, fa\?
T
L \e, fi\a,

_ (b+20)
553 M, = Md(n+b+r)

5.54. (b) T\]Jnax = 21.4ksi (147 MPa)
Tolmas = 16.6 ksi (114 MPa)

562 d = 105¢cm
£.63. b = 10 inch (25.4 cm)
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564. P== 0.2] MN
5.69. (a) Yes ) T, =0T,=-2aX,Ty=20, Ty = 2va
(€) on X, = a:t=—2aae,
X, =b:t=—2aX e+ 2o,
§70. (a) fae=—8
5.71. (a) Yes ) T, =2aX,, Ty, =0.T), = — 2aX,—3BX,?
(c) o=—3/28b

CHAPTER 6

6.1. B=510 x I*N
62, pa=po I plg i arh
63 po=ptp(+h(g+asina)
= _ﬂ‘im {h+ k' = depth of water above 4 )
g+tasin o

w2r2

64. 2=
2 2

6.5. p = poe-Pmz-mim forn =1
66. () T,=—p+u,7T,=0
6.7. () — 41, (b) 8pe

s sin By d? 2\
o0, - O (2) 1 (2]

612 @ o O B e ey i Al
1] 4 €
L thT U _ldp _’_8(“2—”!]
" In (bla) pde” " ddn (blu)
6.14. Buth?
A=-——"— B=—4
2{a* + b9
BV3
. . =—--———,B=U
6.15. A b

0, -8, &+6
%2
6.21. (b) T\, ~p+2pk. Tp=—p— 2uk, Ty =-—p, remaining T, =0

(€) a==A¥{x,e, + 1.8;)
.2

A .
(d) and (e) pﬂ-——p-z- (x 24+ 107 by (A, A tz) Noslip

6.17. 6= (%)zlb‘—xz*)l(lhp) +
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6.22. (b) T,, = —p+dukx, (€) o, = 283 (x*+ x . x,%)

Ty = —p —Apkx, y = 2k {x" + x,%x,)
[ =—4ukx,

Tw=—p

TI:I = Tg;; =10

6.27. Q0 = 0.0762 m?/sec
6.28. Q = 3.98 ft¥/sec (0.113 m?3/sec)

CHAPTER 7
1.7, (b) 34p.e',—3A4p (€) —34p
7.8. (b) m = Ap, (€) P=3p,Aet=toe,

44p, 84p, 84p,
711 -
@) {(1+n? (1+n?® (b) 1+ () 0
13 o 13p, 13p,
@ =2 p Bed

3U+0" (40t O UEns

7.12. (@) dpode'e,, —Bpode'e, (b) Ipodele,  (c) Houde e,

7.14. F = 8p(e, +¢,) :
M=8p(—e t+e)

7.18. 283 (% o \/Ti ,,) N

7.20. pv,*A

7.24. 612 radfsec

CHAPTER 8

8.1. f; =X[’§z =Xg+U(.¥|)(T“’”. §3= Xy .
8L & =x, b =x by =x310(n) (r—0
83 £ = xe™0 L, = x, oM L =

o _dv
87. Withv' = =

0o pJUEN ()]
[A]=|v 0 0], [A])=] 0 00O
000 0 00
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8.8. Witho' = dw

dr
g —2cy =y 0 X ay 0
[A|]=9’; -yt 2xy 0 ,[A2]=2m'2l:x_v ¥t OJ
0 0 ¢ 000
A:‘:A‘:-..:O
8.9. With w,=d_Lv
dr
W,O(}x 2 xt xy 0
[A]="7100y] [A]="75|x » 0
xy0 0 60
8.10 -100 100 140
(A]=2kl 010, [A]=4k*|01 0], [A,]=8 010
000 000 000

X
BI (b) my=e,=—re,+re

X ¥y
n2=e,=;e,+;e,,

n=e =&

8.15. (a) 0 090 (byn=e, =¢g
[N]={ 0 09 n =6 = (x/rie +(yine

xir vir 0 n;=e, = —(yfrie, +{x/irie,
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