VASTUSED

1.1.F=9-10°N
1.2.m =3,87 kg

1.3. ? = 4-10%(1-10*); g/m = 0,86 -10'°C/kg
ar

1.4.ca2-10"®N
1.5.v=2,2-10°m/s
1.6.

1.7.Laenguid q; ja g, Uhendavale sirglGigule kaugusel r; = d/( % + 1) = 20 cm laengust qs.
1

2V2+1
q

18.2)Q = ~2q,0)Q = -2

1.9.9=2,5-10%C
1.10. q=3,3-10%C

_ V&
111 ry =l

1.12. E=144kV/m

1.13. y= i% = 43,5 ¢m, kus y on punkti koordinaat laengukeskme suhtes

1.14. E=67kV/m
1.15. E =167 kV/m
1.16. E =246V/m
1.17. E =120kV/m

118, F=— [@—E]
E

4TTE, rs r3
T

1.19.

2meQR

120, R<-= [2=4,18cm
1-61\ 2

1.21. E =1t1/2meya v4a? + 12
122. E=+2—

ameqa
_ q
123. E= amegl(l+1)
1.24. F = 1q =1,27 uN

1
12

4-7'[8011 m
N

1.25. F=81—
m

2td
T meg(4x2+d?)

1.27. E=3,12-10°V/m
1.28. Epgy = —

1.26.

e

1.29. E=60,2 kV/m

1.30. E=38kV/m

131. a)E = 0; b)E = 10*V/m; ¢)Epgx = 2,3-10*V/m
132. F= &

4TEGR
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1.33. E=—1

T 2m2gyR?
134. E= 2
4&9R
135 O)E="2 .p)E=0
4g4R
136. E=-—2m%2=19.10"V/m
2TEg R4
_ _ 4 __h
1.37. E= 2megR? @ W)
138. h < R6 = 1,25cm
oh
1.40.

1.41. E 3ha=0, E vilias = T <

142, 0y =354°2; 0y = —17,7 5%

143, E=2.2

2 g
1.44. E, =565, F, =980
m m
1.45. F=34%
m
146. q=3-10"°C

147. E=Z
4g,
2
1.48. F =—1
32megR?
149, F =420
32megR
1.50. M = 9,36-107%° Nm
151, F,=-2_=6.10"*N
2TEgT

1.52. F=45-10"*N
1.53. F =3ap?/ 4n’e,r’
154. 2)3,9 -1071my; b)412-10°2; 2,06-10°2; ) Fray = 6,6 - 1073N; Fpyp = 3,3
107N; My = 0; Mgy = 1072IN - m
1.55. Kuix=0jax= R/V2, siis F = 0; kui x = 1,1 R, siis maksimaalne téukejoud;
kui x = 0,29 R, siis maksimaalne tdmbejdud.

156, dp=2

2
1.57. chzgi[l— L
0

[1+E)2

158. &y =——
0

1.59. R>55m
1.60. E,=0; E,=270kV/m; E;=-450kV/m

3
161, E =20-88kv/m; E,=25_ =78kV/m

==
3¢ 3073
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3

1.63. Elektrivali 3dnsuses on homogeenne : E= pT /3.

1.64. Elektrivalion homogeenne : E= pcf/3eo.

1.65. o0 = 3¢y cosd. Vdljaspool kera lihtib vali sfaari keskel oleva dipooli elektrivdljaga. Selle diipoli
elektriline moment § = —4me,R3E .

1.66. E; = pr/2ey, E, = Rip/2e,r .

1.67. E, = pry/2gp=6m MV /m, E, = pR?/2¢yr? =151 MV /m

1.68. Elektrivali 36nsuses on homogeenne : E= pT/3¢&,, kus 7 on suunatud &dnsuse telje poole.

1.69. F = 1t2h/4m%gyR .

1.70. E; = 45kV/m; Ey=0; E,= 75kV/m.

1.71. A, =9-107%J;A4,=89-10"*J,

_4a a _
172. A=% /n—%(,/EA—,/EB)_n nJ

173. A=13mJ
174, Tyin = q192(my + my)/2megmym,vi
1.75. Tyin = 60cm

2
1.76. e _6.10"5m

= TEgMU2
1.77. x=057mm;v = 133" 105%
1.78. T=1uC/m

1.79. A=4,7 -107%)

_ qo.R, ln(g—i)

1.80. — = 146m);F = q% =41N
Ped
181 A = — ﬁoRﬂ
1.82. ¢ = q(G:/g) meqga = 7,7 kV
1.83. a)Ey = 30kV/m, Ep=375-";
b)p = —1,8 kV
nd d
184 R=——, a= ——.
1.85.
_ a4t
1.86. ¢ = Tredl "
— a _ qh _ _
1.87. ¢ = PR E = Tre R R @0 =3000V, @10 =1340V
1
188 (pl - (pz = a (1 - )
2 megR /1+Z_z
1.89. ¢ =—F = 18kV

2meg(R1+Ry)
1.90. @ =ag(Wh?+ R?—h)/2¢,
1.91. Gumax =75-1077C, @pax = 450 kV
1.92. R =15cm
193. n =2-10° Am=2-10"Yg
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1.94. ¢ =29V
1.95. q=5,9-10°C; ¢ =830 MV
1.96. g, =-2,1nC

1.97. R=1m
2_..2
6&g
1.99. U~2% M9 < 38ky
R+ T

1.100. U = ihz; U' = g"—o|h2 — hy|

1.101. A=52

1.102. Uy, =754V; Uyz = 226,17V

1.103. a) E; = 11,3 kV/m; b) E = 5,65 kV/m; c) U=56,5V; d) v=4,46 - 10° m/s
1.104. U =750 V; E;= 150 /r* (V/m); E, = 300/r* (V/m)

u kv
1.1 EF.=——= 2 — E =
05. s Ry ln(i—i) 5 m’ 7Y 0
104
1.106. U = 2R p B2 — 185y, f = RaoitReoz _ 12107 7,
€o Ry EoT r m
1.107. o1 — @, = I 5,4 kV

2megR -

1.108. A = 175V
1.109. E = ax. Sellline valem kehtib elektrivalja jaoks Ghtlaselt laetud kihis, mis on risti x-teljega, kui

laengu ruumtihedus p = g;a.
1.110. p = 6¢yax
1.111. p = 6gya
1.112. ¢ = —y(ax + bx) + const

2

1.113. ¢ = ay (y? — xz) + const
1.114. ¢ = axy + const
1.115. a) E = —2axi + 2ayj; b) E = —2a(yi + x))

1.116. E —2(ax?+ ayj + bzl_c)), E = 2\/a2(x2 + y?2) + b?z2;

a) poordellipsoid, mille poolteljed on\/% ja\/% ;

b) kui @ > 0, siis ihekatteline hiiperboloid; kui ¢ = 0, siis ringkoonus, kui ¢ < 0, siis kahekatteline

hiperboloid.
- 1_
1117. U = 2% (dy +=2d, ) = 1413V, a) B, =

0
1.118. U=1750V
1.119. g, = 1,06 - 107*C/m?
1.120. 0,' = 2,0-107°C/m?, ¢," = 1,38-107°C/m?,q, = q; = 2,5-107C

02—01
2¢&,

=188 kV/m, b)E; = % =94 kV/m
(1]

1.121. a) Kera sees E = pr/3¢,¢, véljaspool E = R3p/3¢,r?, b) p, = — (e—sl)p , Op = %r
1122, F = 2
4&0R

1.123. 0,0 = 531078 C/m?
1.124. 0ppmax = (e — 1DE =3,5nC/ m? , q, = nR*g(e —1)E =10nC

73



—)__L -’_L3(ﬁ,?)_)_£
1125 B = =5~ By = [—TS 7 r3]
1.126. E, = (e + 2)§
1127. E=3E,/(c +2); B = %
1.128. E = 2E0/(s +1);5= @

1.129. p=76,1°; E =52V/m; g, =66 -10711 ¢/m?

1.130. ¢(E ds) = w

1.131. q; = £y ES

1.132. q; = +q/2

1.133. Plaadi B k[]ljel mis on plaadile A ldhemal, on g = 1 mC, teisel kiljel ¢ = 3 mC.

1134. 0 = 04 == 10° C/m%; 0y = $-10° C/m? 03 = —3-105 C/m?; kuiqy = —qy, siis
T, kusq = lql = lgzl.
1.135. a) Kuig=const, siis E = U/d, oy = o4p = —&, U/d,
Oyc = 0zp = & U/d, Uye = Ucp = Upp =U/3.

01=a4:01a02=%n|ng03—

Kui C ja D hetkeks lUhistada, siis g, = 01p = 0, 09¢ = —¢, g, Oyp = 50%' Uye =Upg =U/3,
UCD = O
b) Kui U =C0nSt, siisE = U/d, O1c = 01p = —&g U/d, Oyc = O3p = U/d, UAC = UCD = UDB =
U/3.

3U 3U
Kui C ja D hetkeks llihistada, siis g, = a1p = 0, 0,p = 04 = & 27 01c =0 = —& 5o,

UAc:UDB:;:UCDZO-

A 1 1 A 3 A
1.136. a) Ey3 = 74)} Eip = Egy = §E23} b) |loy| = 04 = 3 soj(p: g, = |oz| = 3 €0 ;p
1.137. E;=135kV/m, E,=5,4 kV/m; (pl- o 9 45 kv

q ! 1
1138, @y = o0 9 = 0 s = (— “mtR) s T (— - —)

1.139. ¢'; =200V
1.140. Punktides A ja B on valjatugevus 3 E, punktides C ja D on valjatugevus 0.

q2
1.141. p, = 3Zmlee BT
1.142. q =Q/2

1.143. Suureneb 2 korda.

1.144. a)o, = —8,8 - 1077C/m?; 0, = —1,9 - 1077C/m?;b) q; = =5-107°C

— ql
1.145. 0 = — (hzw)s e
1.146. E = m%hz 26 — 24/5
—_ 4 _ _2q
1147 ) E = =5 b F = 5=,

1.148. q = 4h/mepgkx
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_ (2v2-1)q?

L) _a_
5v57 wegh?

1.149. F Bneah? E=2(01-
1.150. F =9,1 - 103N
2
1.151. A = 2
16megh
_ 2
1152, F = &220@
32megh?
_ 3pe?
1.153. F = S2meqnt
T2 Th
1.154. a)F = m, b)O' = m
T T
1.155. a) 0g = ﬁ' b)O' = m
— qh . —
1.156. a) o = AR+ REIE b)E =
_ _q(d-x) _ _ax
1.157. q4 = 7 8=~
1.158. x5 = 1um
1.159. F = —Rdq?/4me,(d? — R%)?
1.160. ¢' =2q
__4q
1.161. ¢ = pr
1.162.
_ _ a*(e-1)
1.163. F = 16mey(e+1)h2?
_ _(e-1)gh
1.164. g, = et Derd
_ (e-1)gh
1.165. g, = -
1.166. C = TR
1+(e—1pt
2
1.167. C=0,39 pF
1.168. C=105 pF, R=945 mm

1.169.

1.170. @ = (C101 + C205) /(@1 + @3)
1171. C = 5% — 1 2pF

C1+Cy
1.172. C =800 pF
1.173. 2) Cup = 222, b) C'gp = 2=
1.174. ¢ = 2529 — 79 . 10-11F

2dyd
_ E0E1E2S

1175. C = 22

_ 280€1,S _ &0S(e1t&y)
1176.a) G = iy PV G == —
1.177. C=44 pF
1.178. C = 2meye,
1.179. C = 4meye,

E=44,5kV/m, C=1,48 pF

R2 ’
16n£0h2(1+m)3/2
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1.180. C12 =3

1.181. C ~ 2mey/ In>>
1.182. U; =7,5kV, U, =4,5kV,q=22,5-10"7C
1.183. U=3500V
C1\ _
1184. U, < (1 +C—2) =9 kv

1.185. Cap = 5
1.186. C=1,63 uF
1.187. C, = @ =0,62C

1.188. Ul = 3 V, UZ = 1,5 V, U3 = 3 V, U4_ = 1,5 V, Ull = 3,6 V, UIZ = 1,8 V, U’3 =
3,6V, U,=18V

_ (=C1+C,+C3) _(C1+C,—C3) _ (C1=C5+C3)
1.189. Cag — 1 22 3 , Cgf — 1 22 3 , af — 1 22 3
1.190. U =100V
1.191. 2 =32
Ey

1.192. F=0,05N; U=1,3MV; 0 = 49 uC/m?
1.193. k = 5; 0, = 4+ 1075 C/m?
1.194. E=300kV/m; 0 = 1,6 -107°

1.195. a) Elektrivalja tugevus vdaheneb 2 korda, elektrinihe jadb muutumatuks.

C 5 C
—5 0, =13-10"°—; k=5

b) Elektrivélja tugevus jddb muutumatuks, elektrinihe suureneb 2 korda.

1.196. a) Ag = Eole U _ 1,77 -1075 LZ; 0, = go(e-DU _ 1,77 - 10_5%;
m d m

b)Ag =0, 0, = 80(5_;”“ =253 10—6%'

1.197. Ag = 2E~DY
.197. -~
1.198. U, = 1,8 kV
_2U; _
1.199. U, = et 60V
_ 28k _ 2B _ _ 2g9eE,
1.200. a) E; = 1 E, = — D, =D, = -
E,
b)E; = Ey, E; :?0, Dy =D, = &k,

1.201. E, = 25 kV/m, E5 = 50 kV /m
1.202. E5 = 175 kV/m
1.203. a) El = E2 = EO ) D1 = SOEOl DZ = gOSEOI

2E, 2&9E, 2&4€E
b) £y = ﬁ:EZ' Dy =D, = s-(l]—lo' 2= £0+10
1.204. Evilk = Evask =150 kV/m
1205 k= -2, Z=% [ -

g+e E; &
1.206. E = 136-,C = 131 pF

Rz

1.207. 2 =6 kus e on naturaallogaritmi alus.

1

1.208. a) U; = 3880V, b) U, = 9650V
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1.209. Labiloogi saab esimene kiht pingel 44,5 kV.

1.210. q = %Co

1.211. W, = 9192%9193%9293 _ —63

4mega

1.212. W, = 54-107%]
42
1.213. W = —%

8megd
e
1.214. v = Tameomd 160m/s
e
1.215. v = \/ﬁ ~ 225 m/s
1216 22 = G
W, Ci+Cy
1217. AW = -1 5% y2 = _03)
2C,+C,

_ C1C2(<P1_<Pz)2 _
1218, AW = 2228 = 120 4y

1.219. AW =3-107°]
1.220. ¢ =2,7 -1076C
1.221. a) A=-AW, b) A= AW
_ go(d,—d4)SU?

1.222. A= 20N = 0,55 m)
1.223. A= LD
' ’ 2&4S
_ £SdoU?
1.224. A= 20000 = 12

1.225. a) AW; = —3,2 -107%]; 4,=3,2 - 107°];
b) AW, = 1,6 -107%J; 4, =1,6 - 107%]

_ _ eo’pV 10=57.
1.226. a) A; = AW; = ;2P = 9,8 -107%;
_ a*pv . 10-5
b) 4, = 37 == 2,0 - 107
1.227. C=£,S(e + 1)/2d , Es = E; = 2U/(e + 1)d,
_ 2
05 = 2&,U /(e + 1)d, 04 = 2e4eU/(e + 1)d, AW = %
1.228. N = (g,SU?/2x%) - =
_qz
1.229. F=
2g9ES

1.230. p, = 3,2 - 10* N/m?
1.231. w, = 2,5]/m?3
1.232.q=1,77 -1077C, E =3,34 -10°V/m, w, = 2,9 ]/m3

2
1.233. F=—1— =565 - 107*N
2808

1.234. U = [2F/g,S = 1065V

1.235. F=¢g,e2SU%/2(ed; + d;)?

1.236. U = d,/2mg/e,S = 15 kV

1237. W, = 0,18/, F, = 72N, F, = —1,8 N

1.238. M =nq?h/2e4eR?*a?, kus q on iihe plaadi laeng.
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1.239. w, = 9,4 - 103 J/m3
1.240. w; =0, w, = 0,028 ]/m3
1.241.1=29-10"7C/m, 0, =4,6-10"°C/m?, 0, =2,3-10"°C/m?, W, =8,7-107>)

1.242. a) W, = 3q?/20me,R; b) VVV"e =1/5

1243 W, = ( a VG-3)=27m

8mege/ \a b

1.244. W, = —13,6 eV
1.245. ¢ =4,1-10718C
1.246. v = 1,54 -10"m/s
1.247. v =1,46-10"m/s

2eU ln(:—i)
2

m ln(:—l)

eU
rm ln(rz)

1

1.248. a = =10%m/s,v = =5,4-10°m/s, W, = 91 eV

21. g=15¢C
22. g=75C
23. qg=027C

24. E=(r OT) \/% =1,7kV/m, Ap = (M’SO) \/% =42V

2.5. i:@vzzm

. _ 2mgg(e-DrvU
- d

2.6.

27. i=%
d

2.8. i=2megyREV =0,5uA

29,  imax = 28E, cvd = 1mA; @pex = RE, =4,5MV
2.10. js=3,8A4/m?, j, =1,9-103 A/m?

_ t(Uy+Uy)

= 0,11 pA

2.11. —=20C
2R
i1i,Tln l—l
212. q= 2—() ~ 69C
1~
213. t=RCIn-2=06us
Uo—U

2.14. p =ty/eoen2 =1,4-10130m
2.15. i=[(n—1)e/R]e "/RC

. _Ug CiHCa oy
2.16. = exp ( —clcth)' Q=

C1+C2 2
2(C1+Cy) 0
217. R=540Q

218. n=X_g
R

2.19. RAB = 0,65 Q0

220. Ryp=—r

2.21. R =100

2.22. x;=564cm, R; =1,13Q, x, =44,36 cm, R, =8,87Q
2.23. R, =0,8750Q

2.24. R =150
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2.25. RAB = 1,25 Q0
2.26. R2—8 =1 Q, R2_7 = 3/4 Q, R4—6 = 3/2 QO
2.27. Ri7=5/6R, Riz =R, Ri3=3/4R

2.28. r=R,/V3
229. R=30

230. Ryp = (1 + 1+ 4R2) 2 =60
1

231. R=546r
2.32.
233. R=230Q

2.34. R= ilnr—z

ry

2.35. R= —(———)

4n rq
236, i=--=975pA
EoEP
2.37. R——D—1,5-1029
ar_ 1 _ 40
2.38. P MEOR—lO m/s
2.39. R_% 1,54-1075Q; i=3194; ]———64A/cm
ry
. 2ahU
240. a)j=="; bR =1
241. R~
21a
o Ud g d e o
2.42. a)]—zprzlna, b)R—ﬂlna
243, i=25=15u4
EoEP
2.44, M_sm
dln
2.45. a)R:Z:—Z“, b)E_Z"‘”
2.46.

247. j=4,1A/mm?
248. t=~ 1900°C

2.50. @ =492 1071 lre _ 444

lc
2.51.
252. U, =654V, Uy =327V, U, =219V
2.53. § = 1mm?

2

2.54. tany = i

€
€
255 tany = -
dR i+R4+R)?2 . oy . .
2.56. il % , S.t. takistuse médtmise tapsus on seda vaiksem, mida suurem on R.

2.57. Ry =16,7
2.58. a)Rg=0,1Q;b)R, =90 Q
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2.59.
2.60.
2.61.
2.62.
2.63.

2.64.
2.65.

2.66.

2.67.
2.68.
2.69.
2.70.
2.71.
2.72.

2.73.

2.74.
2.75.

2.83.

2.84.
2.85.

2.86.
2.87.

R, =105Q, R;=0,10Q

i = 6A
U =1000V

r=2900, , =1200Q, r; = 60009, 7, = 7500 Q
a=42uA/j

Ry =8 =200

2
a)U, =45V, U, =15V ;
C)U1:60V, U2:O

¢1_¢2:%—51:—4V
U,=05V

O — @4 =725V, g —@c =325V
U=15V

UAB = UBC = 1,25 v
U12 =3 V, U16 = 0,9 V, U56 = 1,9 V, U34, = 3,8 V
Ap =0, Ap' =0, A" =0vdiAp" =€

€
82 < 172
R+1;

R =1, —1y; Ap = 0 selle vooluallika klemmidel, mille sisetakistus on 7.
a)2&, > €,

b) €, > 2€,,

c) 26, = €;.

u'y=175Vv; U, =-15V

U=0

Upgg =37V, Uge = 10,6V, Uy = 14,3V

Uy = —1,7 V, punkti C potentsiaal on suurem kui punktil A.
tana = — iz

Ry
iy sOltubvdhe R, — st, kui

R, > R, niisugusel juhul iy = -

=B K]

r & R, , niisugusel juhul iy =

7

r & R, niisugusel juhul iy = %.

a)R = NEIE
1
i= __E(Ri*R) , 1= L,l.ﬁ: r—Rl+1.Kuir<< R,siisl_'—lz 41
TR1+TR,+R.R, TR{+TR,+R{R; " 4 R,(r+Rq) iq R,
Uy =25V
IRy
U, = Rolx—RoxZ+RI2
AR ’ AR/
R = 29,970, == 0,1%,R =0,27Q, = 10 %.
R=3010, %: 0,3 %, R' = 4280, %: 30 %.
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2.88.
2.89.
2.90.
2.91.

2.92.
2.93.

2.94.

2.95.
2.96.
2.97.
2.98.
2.99.

2.100.
2.101.
2.102.
2.103.

2.104.

2.105.
2.106.
2.107.
2.108.
2.109.
2.110.
2.111.
2.112.
2.113.
2.114.
2.115.
2.116.
2.117.

2.118.

2.119.
2.120.
2.121.

2.122.
2.123.
2.124.

2.125.

A—; =05 %

R =13000, r =325Q, R, =132600Q
U=51V

R4, — U(R1R2+R1R3+R2R3)

IR;R3—U(Ry+R3)
Reostaadi takistus peab olema vahemalt 3  ja taluma voolu 45 A.
Imax =10 A

r% = R, mis v8imalik, kui Nv = R. iq = Tzn—RE.
Tegy = 0,6 Q, Egppy =2,6V.
i=0754, U, =0
Uy = 0,75V, kui voltmeetri takistus on piisavalt suur.
@ — @4 =035V
Uy, =0
u,=0,U,=0,U0,=075V, U, =0,5V.
U, =12V, Uy =22V
ip=2A4, i,=1A4A
icp=054
R, = Uz1(R{Rp+R R3+R,R3)
IR;R3—U,y (R +R3)
U=638V
i = 0,02; voolu suund vasakult paremale (joon. 2.52).
ip,=1054;i,=0874, U=1_8V.
iip=644;i,=584, ig =0,6A.
ip=1284;i,=1854, i3 =057 A.
ip=1mA4; €,(R{+R)=E&R
ii,=5/134;i,=1/13 4, i3 =4/13 A.
ip=1824;i,=2,014, i;=0,19 A.
U,=3V; i3=1A4,R,=3Q; RyjaR,onsuvalised.
ii1=i3=4A4,i,=0,U=4V
ip,=0064; o4—@g =09V
ipL=084;i, =054, i;=13A.
iip=154;i, =254, i3 =4,0A.
€2 =1 +Ry/R3), 1=81/Ry —(i—j)(l + Rz /R3)
iiL=1494;i,=0,654, i; =084 A.
Ya—@p=—05V
1=l =i3=0i4,=1A4
i=-A
ii1=34,i,=0, i3g=1A4, i, =24

Ty [Ury—i(RT3+RT4+1374)]

e = -
Urs+i(Rr3+RYy+1o13+151,+737y)

€, = 2V, vooluallika +poolus Gihendada punktiga A.
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2.126.

2.127.
2.128.
2.129.

2.130.
2.131.
2.132.
2.133.

2.134.

2.135.
2.136.
2.137.
2.138.
2.139.
2.140.
2.141.
2.142.

2.143.

2.144.
2.145.
2.146.
2.147.
2.148.
2.149.

2.150.
2.151.
2.152.
2.153.
2.154.
2.155.

2.156.

2.157.
2.158.
2.159.
2.160.
2.161.
2.162.

2.163.

€ = [R1(R2Rs + R3Rs5 + R4Rs + RyRy + R3Ry) + R3(R2R4 + RyRs + R4Rs)] R:;?s

7
RAB :Er

i=4184, i; = 1,644, i,=2844, iy=0184, i, =2364, is=1,82A
pol
2
a = 224 rbl
W, =18-10°%kWh
i=164, Q=570kJ,j =55A/mm? n=10%?1/s,u=4,1-10"3m/s
t = 2200°C
Ph=3/5

P,
Viaiksemale vGimsusele arvestatud lamp helendub intensiivsemalt.

Potentsiaalide vahe lambil vdaheneb 22 V vdrra.

R=1440

R, =19Q véi 1,30

R=20jai=05A4AVv iR=05Qjai=14.
Jarjestikuses lllituses 30 min, paralleelses lllituses 6 min 40 s.
n = 13,3 keerdu

%:0,009%
p=1680 W
N = 23
d=3cm
i=1634
t=5-10"5s

a)U; ~95V,P~45W; U =976V,P' =23W; i ~i/2;
b) Uy ~ 100V, Py ~ 0,1 W; U'y~ 200V, Py~ 02 W; iy ~i,.
a)A=Q=2]; b)A=2],0=07]; )A=-2],Q=06]
r=JRR, =40

n=60% R,=180, R, = oo

Prax = —mex = 15 W

Prax =9 W
€=375V,Puay =67 W <9W
Prax = 10W

R =3r

k=42%; Ppay = 6,45W;K =56%
R=150;i=254;P=1875W

n=,Nr/R=3
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2.164.

2.165.
2.166.
2.167.

2.168.
2.169.
2.170.

2.171.

2.172.
2.173.

2.174.

2.175.

2.176.

2.177.

2.178.

2.179.
2.180.

2.181.

2.182.
2.183.
2.184.
2.185.

2.186.
2.187.

R=6/5Q, Ppyy = 147 W

3|p, U? 3 (U2 p?
l1:l e n=r 252
PU Ui P

U=4V, i=0554

__ U%+Rgkt,
T Rok-UZa
Q =100kJ
Q =2480])
A =2480]
A=
3
Q =475]
Q=155]
_ 4a°R, _ p2
a)Q = YR b) Q = R; In2/2At
CU?%R
Q= 2(Ri+Ry) 80 m/

t
a) g = qoe “0%*; b)Q = G - %) q5/8meoe

& _za
a)q:qoe rc = 0,82 mC; b)Q:<1—€ RC>q§=82m]

2At

a)i = (%) e %c; b)Q = 1/4CUZ

_ mugl _
U= od = 14 uv

eU
a=—=18-10°m/s?
ml
m ND?m?v _
=2. 22X =11-10"1¢
e R+4pd—2
qer m
=—=7 —_
Vo = ,03 .

V& 105%, u~7-10"5m/s

n=102=, u=415-10"m/s

et = 1,35; X =2,4; €

o = 0,74

nw Tw Uuw
t=1IneS/i=3Ms
s=1Inev/j = 5-10°m, kus non elektronide kontsentratsioon ja v nende

soojusliikumise keskmine kiirus.

2.188.
2.189.

2.190.

2.191.
2.192.
2.193.
2.194.
2.195.
2.196.

K=284-10"kg-m/s

t=235a, F=94-10*N

N=127- 1019§, E=86-10"2V/m
A=390]/m-s-k

AW =1,1eV

n=25-10Ym=3

t =764°C

i =80ud

AT =0,7K
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2.197. g =1480C

2.198. u=98- 10-5% N =394 -1061/s
2.199. Wonin = 1€V, epax = 3,2+ 10m/s?
4 _ . 4

2.200. @) p(x) = -5 €oax 23, b)j = 5€0a3/2,/2e/m
2.201. I, =014 A
2.202. ep=31eV
2.203. W — 104

JTh
2.204. N=5-10%1/s, g =3,2 -107°C
2.205. d =0,03mm
2.206. %: 3-105C/kg
2.207. wW=18-107]
2.208. H =44 kop
2.209. 10,4 -10~*kg; 6,95-10"*kg; 13,2-10"*kg; 1,86 1075 kilomooli;

3,72 - 1075 kilomooli; 11,2 - 10%2 aatomit; 2,24 - 1022 aatomit
2.210. m=25,8-10"%kg

2.211. vV =209-10"3m?3

2.212. k=0987-10"%kg/C; i=0,84t

2.213. a=20,77

2.214. o0=31411/Qm

2.215. p+ = 0,844, p_ = 0,156

2.216. p+ =05

2.217. :—i =25

2.218. €=119V

2.219.

2.220. d=01mm

2.221. Ap = 67,8V

2.222. v, =1,2-10*m/s, v, =2,1-10%m/s

2.223. Ap =283V

2.224, Ei suuda

2.225. 5§ =108 cm3/s, % =101

2.226. T, = 5—310 =0,06s, T,= 5%0 =0,18s

-1

2.227. t= jﬁ =13 ms

2.228. o =6/4 =/mM/RT ~ 2,510 1cm?, kus M on 6hu mooli mass ja R — gaasi
universaalkonstant.

2.229. Suureneb 8600 korda.

2.230. t=375-10"*s

2.231. u, =1,08m/s, u_ =1,62m/s

2.232. k = wyd? /2U,

2233, E<“Tm~17.102V/m
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2.234. p=26-1030m

2.235, oc=11,8 -107°S/cm
2.236. n=15-10%1/cm3
2.237. j=48 -107104/m?
2.238. An=1.2-10%1/cm3s
2.239. U=1,47uv
2.240 _EonU_46.... "
.240. = 3z = 46 06pdeva |
2.241. ng=32-10"cm™3,i =3,3-107%4; ii: 34-1073,t = 0,03s
k
2.242. Kui vool on kiillastamata, siis ]7_ = 0,58; kui kullastunud, siis j—_ =2/3.
k
_ /J_k _ . 1012,,,-3
2.243. n= esd_4’4 10**m
- P _Uin) _ -1
2244, a=7 exp( an) =74m
2.245. j = evyexp (ad).
2.246. j=eAn(e* -1)/a
2
2247. U, = (95"2’;‘—;“‘)1/3 ~5-10"5cm
2.248. E, = ;;—T"rze“”t, kus r on kaugus laviini keskpunktist ja u — elektronide suunatud
0

liikumise keskmine kiirus.

kT . .
2.249. Q= exp (— L), kusrp, = £°—, milles n on laetud osakeste kontsentratsioon.
1)) b 2e?n

ATTEYT

31B=174-1075T
32 B =% _9.10-5T

27T Ty
3.3 3,87 cm juhtmest A vasakul ja 6,36 cm paremal.
3.4 Juhtmetega paralleelsetel sirgetel, mis asetsevad esimesest juhtmest kaugusel 0,88 cm
ja 5,12 cm teiste juhtmete suunas.
3.5 Punktid, kus B = 0, asetsevad vooluga juhtmetega paralleelsel sirgel, mille kaugus juhtmest
vooluga i; on 2 cm ja juhtmest vooluga i, — 1 cm.

36 B=2Mi-8.10"5T

ma
3.7 a= 2cm

3.8 Kuia =p,siisB = %(1 + cosa); kuia # B, siis

— Kol
B = 4m\/6+4(cosa+cosﬁ) + 2cos (a + f5)

39 B= %ﬁ, kus r on punkti kaugus nurga tipust.

_ Kot - .10-5 — kel s 1y = .10-5
3.10 B, = 27m(\/i+ 1) =97 -107°T, B, = m(ﬁ 1) =17 -107°T
311 B=0
312 B=22l_3, .10-5T
mwa
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313 B =22g7 12
3.14 B =2£2\DZ+h2- /4 +2v2

3115 B=0
3.16 B =2t
2ma
3117 B=0
3.18 B = 0, s6ltumata liugkontakti asendist.
3.19 B =4B,
; 2 ip2
3.20 B, = ﬂ[l+R—3] =33 -1075T, B, = % _— 15 .10"15T
Z IR (R%2+4a?)2 (R2+a?)2
3.21 61 = 250, 62 = 65°
322 i=1A
3.23 a)B:% m; b) B = £ ”°‘ n+1); ¢)B= ”°‘( T+ 2)
324 B=_— to! [n—<p+tg<p] =28-107°T
325 B="%! (arcsm + a_a )
3.26 “"l(\/_+1)x/_
. _ 2RBy
27 i =
3 { 2N tga
_ UoCUNN o
3.28 @ =arctg YT 13,5
3.29 R =3,7Q
330 i = 22 (ctg @1 — ctgy); By =i (ctg o1 + ctg ;)

3.31 B:M
' 2

3.32 Oy = 260Eg = 35uC/m?; B = F20eZ = 33. 10710 T
3.33 B = “0]1

334 p=2L
T“R
335 B;=125-10"°T, B, =20,0-1075T
2
3.36 Kuir << Ry,siisB=0; kui Ry <7 < Ry,siisB = (”‘;l 5 (= ;

kuir > R,, siisb = ol
27mr
337 B;=2-10">T, B, =0

338 dp=Hl= 19712
41

339 d=F"pR_q6.10-5wh
2w R1

3.40 E:%[ﬁd]; kui @ =0,siisBE =0
- - 2
3.41 Bz% 7, B=gaE

2 r2

342 B;=6,28-10"3T, B, =3,14-10"3T

343 by =N
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d 1
344 - /ﬁ -1=0,07

345 a) B=2[1 T

], kus + mark vastab punktile solenoidi sees ja — mark sellest

valjaspool;
b) Xg = 5R

346 |>—%2 _ =2m

S
1-8

347 B, =potv=126-10"1°T; B, =63-10710T

__ HoNi Rz, — N 02 2
3.48 B =5 msingt; Py = 5 (R3 + RyR; +RY)

3.49 B =puy0wR/2; P, =mowR*/4

350 B;=0;B,=5-10"3T; By =4,35-1073T

3.51 Byu=48-10"3T, B, =3,0-1073T;® =56,4-10""Wb
NdZ?i

-1

3.52 P, = =0,54-m?
qwR? q

353 Pp="_—, Pn/L=15-

3.54 a =78,5°

3.55 F=24N

356 F,=0,14N, F, = 0,17 N
357 (= Hohiz

2TP
_d a2 poliqyiy _d dz = poliqiy
398 X = ot T T e 0 2T T e

359 ¢ = arcsini—B =22°
pgs

iBR?

360 M = =625 -10"°N-m

361 B=H F—2iBR
4R

3.62 F = Moz, b+a
2mh a
363 F =l
’ 2R
2
364 B="2% _gkT
4Ri
_ ﬂoiz
3.65 p =9
BZ
3.66 p=——
P 2Ho
367 F =tz ot 595 1074N
2n 7o
368 F=_tohlzl |72 _ 53 1095y

- 2n(ry—ry) 1N
3.69 F,=4-10"°N, F}' =4/3-107°N, F,=1,1-10"°N, F =8/3-107°N.
_ Mgliizab _ _ Molia, c+b

3.70 a)F = ame(cib)’ b)M =0, c) oy =—"—In

371 M;=45-10"*N-m, M, =3,5-10"*N-m

21 c
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3.72

3.73
3.74
3.75
3.76
3.77

3.78

3.79

3.80
3.81

3.82

3.83

3.84

3.85
3.86
3.87
3.88
3.89
3.90
3.91
3.92
3.93
3.94

3.95

3.96
3.97

3.98
3.99

3.100

iB
a = arctg Zlg—sg =15°

a)M =24-10"1N-m; b)M=12-10"1°N-m

12°15";4,7-1077A
4
=2 2=5.10"8N
2INSB
M =0,01N-m

@ = arctg % =56,8°

T =2m /;
BaZ?Ni

TZ .
Bg = FBsma

2
B,=18-10"°T

i= \/ka/,uOnNScosa =1A

_ PL
UonNS

dB m
an inl;gz =31T/m
F:%:M-m—w
A=5-107%]
A=83-10"%]/m
i=254
A=72-1077]
A=012]

A =4,=25-10"3], A;=5-1073]
A=32-1073]

a)A=1,2-10"7]; b)A=3,2-10"7]
A=45-107"7]

P = nR?ivB =17,9-10"3W

w = /w = 23,2rad/s

v=145-10"1m/s

A=28(4442) =34-1071Y

A = HoPmiPma [i — ] =4,8-10719),

2m X3 (xo+a)3

€=0,03V

3.101 £=0,5¢7¢ (V)

3.102 A = 0,04 eV

3.103v =478 p/min
3.104iy,=0,84; iz =024
3105U;, =10V, U; =20V

3.106 €, =

__ mNa?Byw
3
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3.107U =0,15V

3.108 U =40 mV

3.109 Séltuvalt juhtme liikumise suunast i; =4 A v8ii; = 12 A. Paigalolevas juhtmes i, = 8 A.
Juhtme seismajaamisel vool vaheneb 2 korda vdi suureneb 1,5 korda.

3110 F=10N,P =250 W

3111 U =1mV

3112i=—2_
p1(1+)

3.113 € = 2vB,/vt(2R — vt)

3114 €= /%WBy

3.115{ = 0,12 uA

2

3116 AS =720, @ =72
3117 | = Hlvd

' 27Rx
3.118 € = feabl v

2T (a+x)x

3.119 @) 222 ) F =2 (52 n2)?

2R
3120 =20l 2 = 12mv
2 dt
2;2
mgR _B7It
3.121v = PTE (1—e mr)
mgR .. .. . . .
3.122 v = ——=———; (htlane liikumine ei ole alati saavutatav.
B?d?-mgk
_ mg . CBlmg
3123a= m+CB212’ ~ m+CB2I2
3.124 g = oS _j,dta

4mp(a+b) d-a
3.125 € =20mV
nvBl?, kuix =1

; l
3126 U =mvB[x2 — (1 —x)?], U={ Okuix=3
TVBI? , 3
Jkui x = "
3127 i =314 mA
— 2 _ nNr*B  _ m*nNr*B?
3128 E=nvr“B, q = - , Q= .

320U =228 = 0,16 4y

2
3130 =248

3.131 €; = abBy|w'coswt sin(w't — @) + w sinwt cos(w't — @)], &; = abwB, sin2wt,

€,y = abwB, cos2wt

3.132 Q=NT35:3-10‘4C

3.133¢g=107*C

3.134 N = &8
2pe
3.135¢q = ZTI;Z = 0,053 C, kus p on vase eritakistus ja D - tihedus
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a?t8

3.136 Q = —
luonﬂ,kuia <r
3137E=4, * &
= 2@l pnia>r
ZHolta” ot
3.138i =024
— _i_’
3.139 & = —5-B(t)
. _kh o 2
3.140i = v (b —a*)
3.141
3.142 N =1000
2.2
3143 [ =#8 2 — 55 .1075H
4mp?l
3.144 1 =2 ~ 0,7 ms
41tpdl
3.145 L = 1mH
2
3.146 [ = %9 b%
3147 L= m2 46 .10"7H/m
2T a

3.148 [ = Mol t
2T

3149 [ = Popp @
T a

3150L, =0, L, =0,2H, Ly =0,05H
3151 €, = 0,16V

3152 =S¢
L
L 1

3153t =-In—Fx =13 ms
R 1-=

3.155a)i, = 0,44, b) iL =764, c)i,” =044

R
3.156 i, = = (1 — 21"

. &L, .o €Ly
3BT L =R 2T Wror
3158 Q= —°L -3
) Q= 2R(R+Ry) W
3.1597=3-10"*%s, Q =4,9-107°)
TR
3.160 Liliti suletakse: i; = % = %e‘mmt], U = 24(1 — e~24)Y

Liliti avatakse: iy == (1 + §e‘%t), U = 24(1 + 99e~240%) (V)
Vahetult parast llliti avamist: U = 2400V

3.161 M = /L, L,

3.162 L, = 0,6 H

3.163 M = 1,5mH, L = 50 mH

3.164 Ly, =22 In (1+9)

UoNh b
ln.(a)

2

3.165 le =
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__ poma? __ Homa?

3.166 Ly, = X0, @, =4
_ 2aRq
3167 Py = 20
4
3.168 Ly, = X0
R
3.169 i = 2% (1 - e_5t>
_ no?m3ahN?D3vZIZ
3170 Q = BT = 100
_ Ho?m3RNZD*V?IZ
3171 Q = BT = 980
3.172 u = 700
3.173 k,, = 700

3.174 N, — N, = 399000
3.175a) ®; = 1,2-1073Wb; u,;=1500;

b) @, = &, (v6i 0); pp=py;

) @5 = 1,35-1073Wbh (v6i 0); p3=850
3176 H = 1500%, B=12T, p=600, ] =1,0-10°4/m
3177 B; = %(q ~q')=08T, J; = %(q —q)=6-10%4/m

3178i =204
3179 Bp, = B; = 1,0T
3.180i, =77 A

2.,:2,,2
3.181 W, = BB

81

3182 Ym — 11.10715
W,

e
3.183 a) L = 2L, b) L, ==
3.184 W, = 25-1073/; iihe pooli viljaliilitamisel energia viheneb 4 korda.
3.185 W,, = 0,17

3.186n = 1700 korda
_No;

3.187 Wm = T = 0,5]
3.188 W, = m?r?R?BH = 0,5]
_TmDSB _ __ mDSBH _
L=—"==22H Wp=——=04]
~ 2
3189 a) =L =3 b)) = ’;"ﬁtj = 0,15 H
mm 7
3.190 B=0
. q
3.191 lnihke = P

3.192 Peale juhtivusvoolu tuleb arvestada nihkevoolu.
3.193 E =™ =700V/m
EowS
EoEwUmT
2d

3.195 H = Hp, cos( wt + a),kus H,, = Uzidr 0% + (gpew)? jatg a = gyefa

3.194 H = cos wt
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; 2
3.196 H = ﬁ 1- %), kus r on kaugus kondensaatori teljest

OE

. S B . s .
3.197 Kuir < R, SIS Jnpinke = 8077” ; kuir > R, siis Jpinke = Sz—r, kus B on magnetilise

induktsiooni hetkvaartus kaugusel r.
3198 s = 0,5cm

3199 =1
sz
_4Ud
3.200 E = TG+2D)
3201 x = 1,2mm
ebE °
3.202 a = arctgmvg =11
kb%? | m
3.203 tga —T 2eU3
3.204 v = 2R = 16 km/s

2m
3.205 Hpu =1,3-10*A/m
3.206 W, =0, W, = 7-1015?2
3.207 Trajektooriks on ringjoon, mille raadius R =10 m
3.208 R = 12mm, p =5,7-10"%2Ns, v = 4,6 MHz
3209 v =5 -10°m/s
3.210 T=3-10"%s

2.,2
3211 | =22
eB

mv?

3.212 pp ="
3213 =%
l 2m

3.214 a) £ =1840; b) 2 =143
3.215 v = 10MHz

mmw
3216 t=———=82us
2.,2
3217 U > w = 0,1 MV

2
3218 a) W =" =12 MeV; b) v=— /ﬂ=20MHz
2m r\ 2m
3.219 v =1,6 - 10" m/s

mEi

3220 F= —=2-10"°N
eB
3.221 d = % (1—cosd)=06mm
q _ 2AxE
3.222 m a(a+2b)B?

3.223 a) Kiir kaldub ida suunas; b)w = 6,310 m/s? ¢) Ax = 3mm
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3.224 U = <qB /ﬂ — ﬂ) D102 kus g on a-osakese laeng ja m - mass.
m r1+1; 2q 1
3.225 a =2 arctg <8
mvy
3.226 a = arcsin Bd ’L= 30°
2muU
3.227 Trajektooriks on kruvijoon, mille raadius r = 3,5 cm, kdverusraadius r;, = 14
cmjasammh = 38 cm.
3.228 Trajektooriks on kruvijoon, mille raadius r = f—’; =4cmjasamm h =
0
2y — 2,4 cm.
eB
o ’ZUm
3229 i=———=254
Honl
i _ 871'2U _ . 11 i
3.230 —= Il 1,77 - 10 "o
__ 2m*mEn? __ vB
3.231 y, = PO = En
3.232 a=12r |sin9|, kus r=""2 ja @ = ebl
2 eB mvcosa
3.233 7,4,= ae”/?, kus b = g—; % i
3.234 x = a(wt — sinwt), y = a(l — coswt),kus a = ;nTeZ ja w= %.
Trajektooriks on tsiikloid, mille samm h = 8mE /qB? ja harja korgus on 2a.
3235 U=2<5(h2 2
m 41 a
3.236 B < —> /z—mU
b%2-a2+] e
3237 v=22 ,=I
2m 2
3.238 N = 5-10° tiiry, | =8-10%km
3.239 B =%
2
3.240 W, === 100 eV
iB
3.241 p= :
3242 U=7uV
3.243
3.244 P = nviBr? =20 mV
3.245 p = %,uonziz
3.246 (= |k
UonR
2 2
3247 R=L5 Py =7 j; d
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i2
3.248 Uy = 52— = 022pV

3.249 n,=2,5-10281/m3 = n,
2
3.250 k = 3,2 -10—37”7-5

41 L =12,7mH
4.2 Av =160kHz— 460 kHz

43 T=2ns, L=0,34H, i =28 -1073cos (10°- mwt + g)
44 1,=22=0454

L

c

45 T=5ms, C=063uF, Up=25V, W, =W, =21-107*]
46 Wp=62 1072

47 u?+<i? = UZ

48 i=I,sinwt, kusl, =

S=ls

49 Ty=07ms, I, =84
410 A = W(n*-1)
4.11 § =0,62
4.12 Praktiliselt ei muutu.
413 T=8ms, § =0,7, u = 80e 8tcos 800t (V)
4.14 Vonkumised tekivad vaid kondensaatorite jarjestikuse iihenduse korral.
4.15 § = 0,22, R=11,20Q
4,16 n = 1,04 korda
417 Wy =3,8-10"%], W =51 -107¢]
R

4.18 v = =5Hz
0,74-21L

419 Q = 2,45, %Q = 2%

420 T = glnn =0,5ms
v

L
2l 1

421 N =YFC¢ __1¢
21
1
~ o — 0
422 x % 555 = 0,5%
" _ 41'[1/0
pa— Q2 = 0,
4.23 =€ 4Q*+1 = 4 30,
424 t ~2™M — 1 0ms
27TVO
425 w= |=——— R>-= |*
LC 4R4C 2 c
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2
4.26 \ILC 4R262' %\/ZLRL_C -1
4.27 Q~EI—1OO
428 P, =0,2mW
429 P = % =10""W
430 I, =324
431 1,=0254, I, =0,125A4
432 a)l, = =l; b) I, = %Iy
4.33 I,y =18 mA, [, =10mA
434 I, =32A I,=54
435 U, =45V, Uy =141V
4.36 1, = 8,8 tundi
437 a)U,, = 157V; b) U, = 314V
438 I, = 0,127 A
4.39 Uyp = 2U,, kus U,, on rakendatud pinge amplituudvaartus.
4.40 Z =137 Q
4.41 tgp = %
442 L=0,15H
443 L =0,026 H; ¢ =53,7°
4.44 1,=714; U, =64V; u=90sin (500t +56,3°); P=252W
445 P, =390W, P, =260W, P=650W, U =127V
446 R=45Q, P=180W
447 PL=100W, P, =60 W
448 L =0,073H, r;,=156Q, P;=390W
4.49 Py =—(U?-UZ - U})
450 Up=75V; Uc=80V
451 ¢ = 60°
452 @, = 48,4°% @, = 3,2°
453 u' =U,, + Uccos (wt — @) ,kus U, = U,,/+/1+ (wCR)? jatgep = 1/ wCR;
CR=+n?>—-1/w=22ms
454 U,=100V; I, =6,24; i =8,8sin (628t +79,3°); P=115W
455 C =55 uF, ¢ = 69,2°
456 R=18,4Q; C = 65 uF
457 1 =0,284, ¢ =—88,5°
458 L=1H
459 X, =8Q, C =400uF
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4.60
461
4.62
4.63
4.64

4.65
4.66

4.67

4.68
4.69

4.70

4.71

4.72
4.73
4.74
4.75
4.76
4.77
4.78
4.79
4.80
4.81
4.82
4.83
4.84
4.85
4.86

4.87

4.88

4.89

I, =4,5A, ¢ = —63° (vool on pingest faasis ees), U = 650 V; U, =480V
U,=156V , U, =216V , U, =36V

R; =10,9Q, P, =846 W, P; =925 W, cos ¢ = 0,875

P' = 446 W; Py, = 1470 W; P" = P"' 4, = 4840 W; C = 100 uF
R=5440Q; C=100uF

2
AP =—"—R=32kW
U<cos<¢p

Kui |X| > Ry, siis P, > P;;

kui |X| < Ry, siisP, < P,

I, =9,8 A; ug = 138 sin(314t — 63,4°);

u; = 690sin(314t — 18,4°);

Uc = 414 sin(314t — 108,4°); P = 960 W; Ppsy, = 2146 W; Progir =
1910 VAR

v=2387Hz I, =21,9A;U,, = 848V = U,

w, = 105rad/s; I =1,5A; U, =30V, U, =150V; U, =150V

1 R
w =+ wé—2p% kuswy=—=ja B =7
2

R

1. _
\/T_c]a B_ZL

— @o —
w W’ kus w,
I =18,1A; i =25,6sin 314t
I, =12,7A; I, =5A; [ =13,6 A; i =19,2 sin (1256t —21,6°)
v=050Hz
L, =0,35H, Ry =1380Q
P=c(-1}-1%)
I, =127A=1,; 1 =179A; P =48kW

R

~ VirorciR?
I =096 A; I, =0,56A; [ =0,51A

I =0,33A; I, =030A; [ =0,03A
Z = 527Q
I,=4A
C=10uF, 1 =0,064, I =0,3994, I, =0,404 A
C=66uF; Z=12kQO
v=05kHz, I, =7,04A, I, =6954

Al =-50m

2d
T=Wz_;(\/a—\/€_z)
jmjuht_ g _

Jmnihke 2TEQEV

H= %\/i:;’ [k, Epncos (ckt)
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4.90

491

4.92

4.93

4.94

4.95
4.96

4.97

4.98
4.99

4.100

4.101
4.102

4.103
4.104

4.105

4.106

4.107
4.108

a)H = ézEm\Ecos kx = —308,; b)H = 8ZEm\/;:‘;cos(ckt0 — kx) = —0,18¢,

nmx . Nnmx nc .
U, = UmcosT ; L= ImsmT, Vn =0 kusn=1,2, 3.., jac-

elektromagnetlaine levikukiirus.

U, = Umcos# ; L= Imsing, Vy = Z—f, kusn=1,2, 3., jac-
elektromagnetlaine levikukiirus.

U, = U,,cos (an+1 . ?); I, = IOSin(2n2+1 . %), v, = % _ (2n4+ll)c, kusn=1, 2,
3.., jac - elektromagnetlaine levikukiirus.

Q= 1201n§ ~ 470 O

L=736-10""H, C =24-10"1F, p=552Q

p =138

p= 601n§ =970

v=14-10%m/s

€=1,78

T, = Zrlf, kusn=1,2, 3.., ja c-valguse levikukiirus vaakumis
C2

€=z = 22

Un — 386, =104

Uy Iy

L,=173A4, U, =500V

Vmin = 3 kHz

™ 90
p= 2megVeC

d
l =
Zs = |pctg27m|, kus p = /’:—Z% = 298 (Q,

Z¢ = 172 Q, takistusel on induktiivne iseloom;

Z,, = o, vooluresonantsiga analoogiline olukord, mil liini alguses on pinge
pais ja voolu sélm;

Z = 516 (), takistusel on mahtuvuslik iseloom;

Zs4 = 0, pingeresonantsiga analoogiline olukord, mil liini alguses on pinge
solm ja voolu pais.

Liin kujutab enesest induktiivkoormust induktiivsusega L = 23 - 1078H

Z, = |ptg 2%|=|298tg 2%| kus p on liini lainetakistus:

1) kui x < 2= 1,5 m, on sisendtakistusel induktiivne iseloom;
2) kuix = 2= 1,5 m, on liinis vooluresonantsiga analoogiline olukord, mil liini

alguses on voolu s6lm ja pinge pais;

. A A . . .
3) kui " <x< > on sisendtakistusel mahtuvuslik iseloom;
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4.109
4.110
4.111

4.112
4.113

4.114

4.115
4.116
4.117
4.118
4.119
4.120
4.121
4.122
4.123
4.124
4.125

4.126

4) ) kuix = % = 3,0 m, on liinis pingeresonantsiga analoogiline olukord, mil
liini alguses on voolu pais ja pinge so6lm.

Liin kujutab enesest mahtuvuslikku koormust mahtuvusega € = 1 pF.

L = 33uH

Z, = 0, liin kujutab enesest generaatori jaoks jarjestikuse
resonantskontuuriga analoogilist koormust.

Zs = 1240 Q
2p? R4l

Q) Z, =L =392kQ, b) Z,="2=0,50Q
Rq1 2
2

Zg =”7=20009, Z,=1r=800Q

Zs=p=400Q

Vasakul

Poyntingi vektori vastav komponent on suunatud juhtme telje poole.

dy =0

W = 2-10"%
w =1J§E35r= 8,0 - 1011
24] Ho
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