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201100 000010000 (oo 0000)o00 2
000:20110 50 200 0D000:20110 60 140

[17] ODOOO0OODOOO (vector analysis)

3000oo0df r=(r,y,2) 00000000000 f(r)00DODO0D0O0O0OD0(r)0O00ODO
o)

Ers
(L) grad f,rot v, dive 0 9/0r 000000 V=| £ |0000000000000000
o

0z
O000U00UUoooooOoOoO0 (fOOOy0UOOOO0O 2,y,z0000000000COCO)O

(000000000(AxB); =Y, A8, 000000000 e = —€jir, = —€iny =
-6, (4,7,k00000 200000000000000),e123=10000000000000
(@) >k €ijk€rim = 0i10jm — Oim0ji b)A- (BxC)=(AxB)-C
(c)Ax(BxC)=(A-C)B-(A-B)C (d)[(AxB)x(AxC)]-(BxC)=[A-(BxC))?
(3)rot grad f(r) =0,divrotv(r)=00000

[18] ODOOODOOO (rotating reference frame)

00000000000 0000000000 w00OOO0OO0OO0O0O000000000000
00 r000000000000000000 (v,e),000000 (v,e)0000000000
00000000000000000000000 (f,),24) 000000000 200000
0000000000000 €;(j=1,2,3)0000

dx /_ Y,
J

000000000000 r00a' 0+« 00000000000000000

QvoJv,w,r00o0oooo

(a0 &, a,v,r0000000000000000000000000000
dA dA)’

@®ooooooo Aaoooooddo (W) 00000000

[19] 0OoOOO0O (Kepler motion; Johannes Kepler (1571-1630))

000000 0000000000000000 V(r)00O0O000 mO00 POOOOOO
000000000 V()OO r00000000000r 2000 V(r)—»0000000000
(1)000 (r,¢) 00000000000 LOOOOOO0O00000000O0LO ¢000000
000000000 OPOIDONOOOOONNONDNONOOONONNDNDNNOONOONONONDNOOOOOE
0000000000(@MO0000000+>000000000)00¢0 000000000
00000000000 ¢0 000000000000

00O0V(r)=—k/r (k>0)0000
(2E000000D00000000D0000000000
(3)E00000D00000D0D0O0000000000000000 «00000 700000
000k=gMmOOOOTO gMO «00000mO00000000000000000
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[20] OOOO (precession)

00000000000000 V(r)=—k/r+h/?0000000mO000000O0O0C
()O0DOOD0OO00 FODO0O0OO0OO0000000r-r=000000000000000000
D0000000000000000000000000000 (r,¢) 000000000000
O0000000000(O000000)000000000000000000000000
QE<000V(r)0020000000000000000000000000 000000
D0000000A=0000000000 7000 - 27000000000000

[21] OOOO0OO (magnetic monopole)
D0000000000000000000000000000000000 B=>br/r300

0000000 F=qux BOOOO0O000 U(r)=—k/r+4LY, 000000000000

000000 m 00 ¢0O0000000

()000000000000 LOOODOD=L—gbr/r00000000000

(UODD0O0000000 pO00DO0O0O0DOOO Laplace-Runge-Lenz 000 C =

pxL—mkr/r000000000000C'=pxD—mkr/r00000000000

[22] O OOO (airdrag)

000000 yO,00000 20000020000000000000000000000
000000000 mOOO0OO0O0O0OD0O0 gO0D0OOD0OODODO FOODODODODOFOOO
(00 v0O00D0)v000000000000F(v) =mgf(v) 0000
)v0 2000000 60(-7/2<60<7/2)0000000 f(u)0DO0O0OO0O0O000ODO
(hodographpp 0000000000000 O0O0O0O0OOOOOOODOOOOOOOOOOOOO
O000U000U000o0o0o0o0o00UUUUU0oDo0oo0UUOOUUoOoOonD sooon)

ldv _ sinf+ f(v)

v do cosf
(2)0000000 60000 (z,4,¢) 000000 A00D00000000000
(3) f(v)=b/v(b00D0)00000vD A0DODODOD O00O0D f(v) =a" 00000
oooooooooooooooo

[23] ODOOOOO (Coriolis force; Gaspard-Gustave Coriolis (1792-1843))

0000 (@OD)00 «(0000000000000000000000000000 >0
00000000)00000000000000000000000000000000O00OO0
oo mO000OO00OD0O0OOO0ODOOOODOO0OOOO0ODODOOO0DDO0OD wODODO
10000000,y0000000000000000000000O000O0OO0 wOOOOO
gboooobogoboobboobooooboonbobooon

mE = 2mw(ysina — 2 cos a) 1)
mi = —2mwi sin (2)
mz = —mg + 2mwz cos o 3)

(U000 AO000O0O0O0OODOOODDOOOOOOOODOOOOOO

(3) WaterlooC O 50.720)0 0000000000000 0O0OOO0OO0O 1I0kmOO0O00OOO
200 000000O0CO00DOOOO0O0ODOO0ODO0O0ODO0ODOO0OU0ODOODODDOOODOOODO
000000 ¢g=98m/s?000000000000 (000000000000 DOOO0)O
(OO)oooooooooooOooOoOoooooOo0oooooooooooooooooooo?
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[24] DOOO0OOOOO0OOOOO0O0O (scattering by a finite potential well)
(1)3000000000000000000000000000000000000
(UO0O000000D000000000000000000 o(®)0000000 iotal =
27 [dOsinO0(©) 00000000000 FO0DODO0OODO00O(@ >0,V >0, H(z)O
Heaviside (1850-192%) 00 0 0O)0O

0, z<0
1, z>0

Ur) = ~Vaftta~Ir): H@) = {
[25] DOOO0OO0OODO0OO0O0OO00OD0D0O00000000O00 (Scattering by central
forces including a Coulomb-type one)

000000000 V(r)=K/r,U(r)=k/f20000000000000000 EO0OOO
00000 ¢(@)00000000000

[26] ODOOODOO (tensor of inertia)

30000000000000000000000 (0000)XYZ0O ROOOOOO0OO
O000000O000ROOOOOOOOOODOOOOOOOO0OOO zyz000000000
0D PODOOCOOOOODOOOODOD », 000000 p0000D0O00O0000O00O 6t00
0000000 6RODDOOOODOOOO §dp000000000 deO0000O0O0DDOOO
(1)00000 p00000000 6R,ép(=dpde),r0000000000000000000
00 QODO0000p=R+Qxr000000000V=ROO0O0O
(000000000 (0O0DO00000O0 7,00 m,)0000000000000000O
00000 T(R,Q) 00000 MOOOO0O000 Ly =Y, ma(|ral?0ik — rairer) 00000

mV?
2

m

1
T= + 5 > T

V2 1 QQ 2 Q 21
"’2;7”&[ [Tal” = (Q-714)°] = 'k

2
000000000/ 0000000((@CO0000)00000000000000000000
0000000000000000
(3)0000000000000 (00000000)0 L,L,Is0000L+L>L0000

[27] ODO0O0OO0O0OODOODO (moment of inertia)

(1)000000000000000000000000000000000000000000C0
000000 p0O00O

(00 LOOOO (b)DODOODO A,B,CO0000

()10 «0000 3000000000 mO00000D0O0O00O

()00 L,00 ROOODOOOO0OO0OO000 R/2000000000000 L, 00 r(< R/2)
00000000000
(200 ()00000000000000002000000000000000000000 ¢
0000¢,é40000000000000000
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[28] Arrollingcone (DO OOODO)

Calculate the kinetic energy of a homogeneous cone with masgighth and top angl€q, when
it is rolling without slipping on a plane with the angular velocity.
homogeneoudd O 0,000 cone:0 O mass:0 O top angle:d O angular velocityd O O

[29] DOOOOOO (Eulertop)

goobooboboooboobobooboboobboobooobooboboobbooboon
O00000000000000030000000000 e1,es,e3000000O
(HooooooooOoo0oO0o0O00000 MOOODODOO LOO0OO0O000ooooooooo
U000 wDDOO00Oo0ooboboooobooon
dL

E—FUJXL:M

oooo
(2000000000 L=I,<[3000000L00000 L; =Lw(i=1,23)00000
000000000 M=00000000000000wOd (00000000000)00 ¢0
00000000000000

(00)[00000]00000 40000000000000000 (00000 1mO)000
0000000000000 0000000000000000000000000000000
0000000000000 0000000000000000000000000000000
00000 (0000000000000 000)0000000000000000000000

[30] DOOOoOooooooO (holonomic constraints)

(Hoooooo0O00000o00O00O000000000000000D00o0o000o0oUoooo
(20U0oDoo0o0O00,00000000000000000 300000000000000

[31] DO0ODOOOODODODO (point mass sliding off a ring)

gboooob g0Ob0odbb eDUO0ODLOODDOODLOOO0DDLO0ObLOOODDbOUObLOOn

oooboooooboobbodoo0 mooobbooooobbbooooobobbooobobo
gbooboobogoboobboobbooboooobooobboobboooboooboooboo
gbobooboooboo

[32] ODOOOUDOOOOOOO (point mass sliding on a wedge)

000000 ¢g000000 M,00 00 ((@000;000000000000000000)
goo0ooooboobobOooOoboob0t=0D0O0OD0O0OCO0OO0OO0OmMOOODODOODODOD
gbooooboobboooboooboo
(HooooooOO0OO000U000O000000000000000000000000000000
(20o0oDooD0O00000O0O0OO0DO0000t=TO0000D00000O00OOO0O0O0O0OOOO?
RUUooooo000Do0oooo0o00o0oooooo00oooooooono



