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1-1. OB RMEERATR L 0 HER S U, V, W OEFRETEHWT WS, WEZDER
MPEAIZHZ L EOREZ t LLTZORAEMD HRERNBRATREINS L 2DOEREMGDH
Az RD L.

F=@@-Utl+y-Vt) +(z-W)*-r?=0

()

oF _ oF  JOF _ LOF _,
ot " Yor "y TV T

F
8@7 — (e Ut) — 2V(y — Vi) — 2W(z — Wt)
oF oF oF
— =2(x — —_— = — - = —
e (x = Ut), 3y 2(y — V), P 2(z — Wt)

—2U(x —Ut) —2V(y — Vi) = 2W(z — Wt) + 2u(x — Ut) + 2v(y — Vi) + 2w(z — Wt) =0

(u—U)x-Ut)+(w-V)y—-Vt)+ (w—-W)(z—-Wt)=0

1-2. BRO LD D D% t Ty #IDOIED S 10m/s OEX TEINTE D T D HIEE X —5E
T 1m/s?> THD. WEIROLEED y=—1m 25 OEEHIZHEHEIT 5D L U TEHROKHD
BEREMAERD K. 72720 t =0 THROPLMIFIZH D, TOYREE1 LT 5.

(fi#)

12 1

F =a? —10t — =)* 4+ 22 — =0

vl SR (e T IE)
oF OF 2 OF
Ox “ Oy (v 2 ) 0z =
oF t2 t2
— = =2(t+10)(y — 10t — —) +2(1 + 10t + —) 3(¢ + 10)
ot 2 2
DF t2 t2 t?
D7 = 2ua + 20(y — 10t - 5)+2wz+2(t+10){(1+10t+5)‘3—y+10t+5}:0

t2 t2 t2
u$+v(y—10t—§)+wz+{(t+1o)(1+1ot+5)—3—y+1ot+§} -0



1-3. WAROEERA D u=yz+t, v=22—t, w=a2y THEAONDELEH (1,1,1) TBIT S
TR DIIRE D s % t TRYE.
(%)
du  Ou Ju ou Ju

@ o Mor Ty ez

d
=1+vz+wy=1+ (vz—t)z+xy? at (1,1,1), di;:g_t

do o o
dt Ot or dy 0z

d
= —l+4uztwr=—1+(yz+t)z+a2 at (1,1,1), d—f:tﬂ
d d
d—lfzuyﬁ—vx:(yz—kt)y—i—(xz—t)x, at (1,1,1), d—l;:Q

1-4. ZRGLIREMEMERR Okt D N & MEIRE T &RE. $ UKl E U T v, = —pcosd/r?
TRINDIND vy B L OEHEZ KD K.
(fi#)
d(pv,rdh)
or

d(pv,T)
or

r: purdd — {pv.rdd + dr}=— drdf

Xpvodr) o, — _20v0) 4 g

0 : puedf — {pvedr +

oré 00
) O(pdrrdd) _Op
t: {pdrrdd + T} — pdrrdf = adrrd@
o dpur) | Blpve), ,
8td7“7“d0—{ o + 20 tdrdd =0
dp 1 0(pver)  O(pve),
o o T an 170
B d(v,r)  (Ove)
Hence, p = const., o + 50— 0
If v, — _uco:@
r
dug _6(1},4“) B 2(_;1(;050) _ pcost
00 or  Or r N r2
ovg . pceost - psing
Vg = %da = / 7'2 do = 1"2
psin 6 I
Vg = — 7"2 5 V= ﬁ



1-5. ROFBENEZFIAL, TSI RNTHG EFEL S 2N TH D, 22D (4) UAOFNIE
TRTC\WRURNTH 5 Z & 2Rt

(1) =15y, (2) v =173y —10z, (3)¢ =20z, (4) ¢ = 52>

(i)
(1)u:%:15, v:g—ﬁzo, C:%—%:
(Q)U:%’:n.s, u:g—i’:lo, g:%f%:
(3)u:%’:o, v:%’:go, g:%f%f
(4)u:g—1§:0, v:g—ijzl()m, (z%—g—z:m(rota‘cional)

1-6. FEEMRNDEE R D BRD LS IZHosbINDd 5. ZomITHEGR EFEL S 5
Z e zmt.

Wz 2wz @y oy
(22 + )2’ (22 + y2)2 (22 + 42)
(322 —r?) 3xy 3zx
(2)’[1/:71757 /U:,r.757 w:ris
(fi%)
Quz(z2 + 12) — 822 Quz(? 4 u2) + dyz(a2 — o2
(1) divV — y2(2® +y°) —8x%yz  2yz(2® +y?) +4yz(z y)+0:0
(22 + 42)3 (2 + 12)3
0
(2) Fu = —5r "x(32% — r?) + (6 — 2x)r 5 = —5r "2(32% — r?) + dar—°
x
0
6—: = —5r " Ty(3zy) + 3zr°
%U = —5’1"_72(31'2) + 3xr~?
z

divV = —r~ Tz {5(3z% — r?) — 4r? + 15y — 3r? + 15% — 3r?}

= —rTz(15r% = 5r% —10r?) = 0



1-7. FEEMEMERIADEER DD v = ax, v = ay, w = —2az THALNS T NIXZDFREN
DAkl y22 = const, x/y = const. DHIEH DR D D DHIFR TR I NS Z & ZFEHE &
(%)
dx

u v w

1 1
/—dzz/—dy
ax ay

x
Inz —Iny=¢, — = const.
Y

dy_@

1 1
—dy = | —dz
ay 2az

2Iny+Inz=¢, y?z=c=const.
1 1
/—dm = /—dz
ax 2az
2

2lnx+Inz=¢, x°z=c= const.

1-8. RO CTHEERT VY v IVDEFET AL D% RYE.

W) F=z4+y+2 @Q)F=x+4+zy+ayz, 3)F=lnz, (4) F=sin(z+y+2)
(fi#)

(1) VPF =0, (2)V?F=0, (3)V?= L (4) V2F = —3sin(z +y + 2)

x2’

1-9. ZRICOEIEAT RN TEEN y =0T 0, y =4 T 20m/s TEMRMIZE(LLTWVWS
L&, TORNOBEEERD L. FRNIEEZ UK.
(fi#)
o

5
= —_— :5 = - 2
u 3y Yy, U Y



1-10. BER DD u = az + by, v = cx + dy TRINDTNBIEERMETRIR & 725 72 D&M
R, £z, WAARARLRENE UGS ORNERZ KD &.

(fi#)
ou  Ov
%4‘@—07 a+d=0
uza—w:ax—i—by, v:—a—w:c:ﬁ—&—dy
Jy or

b
U =azy+ oy’ + f(0), = —5a® —day+ f(y) = avy — 52’ + ()

1
Y = azxy + i(by2 — cx®) + const.

0 0 b
For irrotational flow, au_ 8—7), b=c, V¥ =azxy+ i(y2 - x2) + const.
x

dy

11 B ER D DS v = 22 —y?, v = —22y TRI NIRRT EFET 50, 2
BRURNTHEZLERL, TOERERT VvV ERD K.
(fi)

divV =0, ¢=0

) z3
u=—-L=2—y? =" -+ f(y)

- Ox 3
v = %Z) =2y, =-xy’+ f(x)

N
Y = 3 xry C

1-12. ZRGTEFE RN B T 2HH L OEER D u, v RO LS ITHEZ6NE L E, f(3,1)

%385 TARD HRE R Z Rk K.

u=4z%y, v=—4y’z

(f#)

d 4y? d d
lZE:,yl" 7x+7y:0
dr u 4z2y T Y

xy = ¢, at point(3,1), ¢ =3, zy =3



1-13. —RICEERNOEE 0 BERD I HITEZS5ND L EDOIEE Z KD K.

v 2s
111
(fig)
Dv  Ov ov 2s 2s 2 25
Do e T arE T anarn T aroe

1-14. ZRITEFERNIZB T 2 o,y BAHTAOEERLS u, v BRDESIZHERALNB L E, &
(3,1) TBIIEFMADNMEEDKE X L ZDSMERD K.

u = 4:172y, v =4y’

(fi@)
_ Ou ou ou

1 = Gy TGy g = dry(Sey) — 4y’ (42%) = 1627y

a, = 42%y(—4y?) — dy*z(—8yz) = 162%y*

a
a=./a2+a} =162"y*\/a? + 32, 0 =tan""' a—y = tan™*

xX

]|

At point(3,1), a = 455.4, § = 18.4°

1-15. ZRIEHRNT A (0.2) 55T o = 4m?/s, B (0,1) 3T =2m?/s 785 & & AB HOF
BEERD K.
(fi%)

Qpa=va—tYp=4-2=2m%/s
1-16. ZRITDMHENT, TOEERD v, =0, vg =wr RH L EDOWEZKD XK.

(i)
_ 1o _

=g =0 =)
_ o _ _ 1o
Vo = 67” = wr, ZZJ* Zwr +f(0)
L T SRS 2
) = 2wr = 2w(x +y°)

(=-V¥=—(~w—-w)=2w



1-17. #E DO X2 35 72O DRDHEE K7 % KD K.

WDu=a?+y>+2% v=—-ay—yz—z2, w=

(2) u=1In(y> +22), wv=sin(z®+y?), w=

(fi#)

(1)%:295, g—Z:—x—z, divV =0
g—z}:—x—i—z, w:—xz—i—%zQ—kf(x,y)
(2)%:, %:0, divV =0

ow



