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TRUGNG DHENTP-=HEMoe mét <6 trang @ f & vem toin b6 cic raGlAL BAI TAP DKTCN

GIAI 92 BAI TAP PIEN KY THUAT CONG NHAN

( Tai lieu dung kém véi gido trinh DIEN KY THUAT Cong nhan chuyén dién )

BAI TAP CHUGNG 1 - DIEN TRUGNG
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- Cac vecto luc do Q¢ va Qo tac dung 1én q :
Q; va q khac ddu , do d6 Q; hit g bing mot lyc Fq vé trén q huéng vé Qq
Q, va q cung dau , do d6 Q, ddy q bdng mdt Iuc F, v trén g hu6ng vé Qq
- Cac vecto cuong do dién trudng do Q; va do Q2 gdy ra :
Q¢ gay ra dién truéng va > 0, do d(’)%1 hu6ng ra ngoai , nghia 1a vé trén q va hudng vé Q,
Q2 gdy ra dién trugng va < 0, do d(’)@ huéng va trong , nghia 1a v& trén q va huéng vé Q,
Bai 2 : Dién tich trén thanh &bonit sau khi xat vao da 1a :
q=ne=>510"%-1,6.10") = - 8.10°C

Bai 3 : Luyc tuong tac gilfa 2 dién tich diém g va g cach nhau mdt khoédng d 13 :

F = k—q;? (N)
(a) Khi g’ = 2q1 : F = kq:jgz - kz‘:f? - 2F - Lyc ting gdp doi
o aw
(b) Khi q'+ = /2 va qp = g2 : P = k3192 2 2 8192 _ go5p | ic giam 4 I4n
2 2 2
d d 4d
(©) Kni d' =2d: F = k392 _ 9192 _ g o5F _, | e giam 4 I4n

d? (2d)2
ai 4 : Cong do q = 5.10°°C thuc hign dugc khi di chuén tii M d&n N , bigt Uy = 1200V :
A = qUwy = 5.10®x1200 = 6.10°J

Bai 5 : N&u khi di chuyén tir A dén B , q = %.10'70 da thuc hién dugc mot cong

6t s in A o \ A 2107
A =2.10"J thi dién ap gilia 2 diEm A, Bla : Upg = — = = 30V
0 2497
3
Bai 6 : Dién tich q khi di chuy&n tir M d&n N da thyc hign mot cong A = 1J thi :
A 1 1 1, 3
= 2 v6i Uun = 3000V = = = —.10°%C
T U n ~97 3000 " 310 3
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Bai 7 : Cudng do dién trudng do Q = - 9.10°C gay ra tai diém M cach Q mot khoéng
d= 5cm = 5.10%m :

9.10°0)  9.10%x9.107°
ed? 1.(5.1072)?

9 9 -9

Va dién thé tai M : gup = k3 = >0 910910 )
d e d 1%5.10"

(b) Khi Q trong nuc (s = 81) :Swe0 = ég L 32400 _ 4o0v/m

81
e 1 ~ 1620
Va dién thé tai M : = — = —— =-20V
1€ dl (PMH20 81(PM0 81
Bai 8 : Pién tich clia vat c6 dién dung C = 0,05pF = 0,05.10"%F = 5.107™F , va c6 dién ap
U =3KV=310%:Q=CU=510"%3.10° = 15.10"" = 1,5.107°C

(a) Khi Q trong khong khi (s = 1) 1S = = 32400V/m

= - 1620V

Bai 9 : Pién dung cla vat: C = O gista- 0,01C = 10%C va ¢ = 500V = 5.10%V . Suy ra
¢

107 -4 5 6
C=——+ =0,210"= 2.10™F = 20.10™F = 20uF

5102
Bai 10 : Pién dung tu phang : C = 8,86.10'12? , V6i ¢ 12 hdng so dién mdi , trong trudng

hgp nay la khong khi , do d6 € = 1 ; S la dién tich ban cuc , trong trudng hgp nay la hinh tron |
nén S = nR% = n(40.10%)? = 16n.10?m? ; d 14 khodng céach gilia 2 ban cuc hay bé day I6p dién
moi : d = 1cm = 10m . Tom lai :

g2 X161 02

1072
Bai 11va 12 :V6id4tu(n=4), mbitu co dién dungla C:
(a) Néu ddu song song thi Cps = nC = 4C
C C

(b) N&u dau noi tiép thi Cps = e 0,25C

C =8,86.1 = 445.107"%F = 445pF = 0,44.10°.10"2 F = 0,44.10°F = 0,44nF

(c) N&u ddu noi ti€p tling 2 tu thanh 2 nhom , mdi nhom c6 dién dung : Conem = g , 10i

dau song song 2 nhom dé lai thi : Cps = 2Cnnem = 2xg =C

Bai 13 : Dién tich trén tu phdng & bai 10 : Q = CU = 0,44.10°x500 = 2,2.107C

Cubng do dién trubng trong tu : = % = 150% = 50000V/m = 50KV/m

Bai 14 : Ning lugng dién trudng cla tu c6 C = 10uF = 10.10°F = 10°F va c6 dién ap
U = 300V : We = %CUQ - %x1 0°5x3002 = 0,45
BAI TAP CHUONG 2 — DONG DPIEN MOT CHIEU

Bai 1 : Néu dong qua mach 1a 5A thi trong 1 gi0 , luong dién tich qua mach 1a g = 5Ah
hay 5x3600 = 18000C
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ai 2 : Mat do dong cho phép : & = % = ? = 10A/mm?

17 1 1 1 1000
P N R
YS v ad 57 ax2

4 4

ai 4 : Dién tich tiét dién day dan : S = ol 01X52 = 1,73mm?

Pudng kinh tiét dién day dan : d = 2\/7 = 2‘/17 = 1,48 ~ 1,5mm

ai 5:Dong qua diégntrg : | = — r_—— = 4Q

94 c T 0,55
:T6ng dién tr6 trong mach : Zr =rh+rg+R =02+08+R=1+R
Dong trong mach < 1= = = 12 22 5 12-24+2R 5 R= 12=2 _50

Sr 1+R 2

Bai 7 : COong sudt b&p tiéu thu : P = Ul = 120x3 = 360W
Dién nang bép tidu thu trong 20 phit = 20x60 = 1/3 gid : A = Pt = 360(1/3) = 120Wh
Din trd bip : 1 = % _ % - 400
Nhiét lugng toa ra trong 20 phit = 20x60 = 1200s :
Q = 0,241°rt = 0,24x3%x40x1200 = 104Kcal

w

ai 3 : Dién tr6 day dan : r = = 5,60

(==
(=]

a-

U2 2
Bai 8 : Dign trd den - r = —am _ 120° _o4p0
Pam 60
Dong qua dén : | = U_ 1005, spopr- (3)2x240 = 41,7W
r 240 12 12
Bai 9 : Dién tr6 toan mach : R=r,+r=0,05+095=1Q > | = % = Z_f =2,2A
Khi bi ngdn mach thir =0, do d6 R = r, —» dong ngdn mach Iy = rE = % = 44A
0 )
Bai 10 : Goi |1 1a dong trong mach khi dién trg tai la ry = 1Q , ta c6 :
he— = E 4L E-ne1q)

lo + I o + 1

Goi I 1a dong trong mach khi dién tr¢ tai 1a r, = 2,5Q , ta ¢6 :
e - & 05 5E=05r+125(2)
o+l Iy +25

Tu(1)yva(2)suyra:rp+1=050+125—05r=025—>1-= % = 0,5Q

Bai 11 : Dién trd toan mach : Ry = R + rp = 1500 + rp
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Dong trong mach : | = E = 20 — 20 =13001 + rpl
RTI\/I 1500 + Ip
IR rp = 20219000 ? - 1500 ()

|
Vay dé | khong qua 10mA = 10.10°A = 1072A thi rp t6i thiéu phdi bing :

1‘3—92 - 1500 = 2000 — 1500 = 500Q2 = 0,5KQ
Bai 12 : Dién ap U trén tai cling 12 dién &p trén 2 cuc cla ngudn , do d6 : U= E - Ir,
Goi Uy la dign dp tréntaikhil =1y =2A: U1 =E = lirp > 10 =E - 2r, (1)

Goi Uy la dign dp tréntaikhil =lb =1A: Uy =E = lor, > 12 = E -1, (2)
LAy (2) tri (1) :2=0+1,. VAy : 1, = 2Q
Théva(1):10=E-2x2=E-4 > E=10+4 =14V

Bai 13 : Goi R, la tri ban ddu clia R ta ¢ R = R, + 100 (Q)

 Triban dduclia 1 la: lp= — & = 20
b +Re 90+R,
Biét : | = £ = %L = 20 =|0-1o_10'3zi_10-2
rh+R 50+R,+100 150 +R, 50 + R,
_20-05-00R, 195-001R,
~ 50+R, ~ 50+R,

— 1000 + 20R, = 2925 — 1,5R, + 19,5R, — 0,01R,> — 0,01R,> + 2R, — 1925 = 0
Hay : Ro> + 200R, — 192500 = 0 . Gidi phuong trinh bac 2 nay va chi 1dy nghiém duong:

~—100++/1002 — (~192500)

R, 1 - 350 O

Bai 14 : Bigt r, = R/5, ta ¢6: | = =100 100500 U _\y 500R _ gq 44,

o+R R, BR ~6R R 6R
5 5
Bai 15 : Goi R, 14 tri ban dau clia R ta c6 : R, = 5000Q : R = 10000Q
s Tribandduchall:l= & - F
b +Ro 1o +5000
Bigt:l= - = _05l,=05—C )= 2% _0541010° = 5.10°
W +R 1o +10000 0 +5000° 1y + 5000

—> 0,5E = 5.10%r, + 25 (1)
Va : Er, + 5000E = 0,5Er, + 5000E — 0,5Er, = 0 ( vi ¢6 dong trong mach nén chic chin
E phadi khdc 0 ) = r, =0
25

Thé vao (1) : 0,5E =25 - E = 05 - 50V

BAI TAP CHUGNG 3 — GIAI MACH DIEN MOT CHIEU
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) U2 2 u2 2
Bai 1 : Dién trd mdi dén : ry = —am1 _ 1207 _ a600 Sy = M2 _ 1207 _ 5400
Pam1 40 Pamo 60
Pién trG toan mach : R = ry + 1 = 360 + 240 = 600Q
. U 200 1
Dong qua mach: === — = -A
R 600 3
Pién ap trén ting dén : Uy = Iry = %x360 =120V ; Uy = Iy = %x240 = 80V
Cong sudt mdi dén tieu thu : Py = 1°r = (%)szso = 40W ; Py = lprp = (%)2x240 = 26,7W
Bai2:Ciann= U =E=20dén
Udén 6,3

Bai 3 : Pién dan thay thé tuong ducng 3 dién dan g1//g2//gs
1 +l =i+i +i =0,04 + 0,1 + 0,02 = 0,16S
I I M 25 10 30

Suy ra dién tr6 thay thé tuong ducng 3 dién trG ri//ro//r3 : 1 = é = 0_16 = 6,25Q
Pién tr6 toan mach : R=rqy + r = 0,25 + 6,25 = 6,5Q
R n R h U 234
Dong trén dutng day : | = — = — = 36A
g g day R 65
Tén thd &p trén dudng day : AUg = Irg = 36x0,25 = 9V
Dign ap trén tai : U, = Ir = 36x6,25 = 225V
2 2
Cong sudt cac tai tiéu thu : Py = Ur _ 2257 | 2,02KW
I 25
2 2 2 2
py= U0 L 22 5 oekw Py = I 2 220 oqkw
n 10 r, 50
Bai 4 : Sdd bd dc quy : Epy = = 3E, = 3x2,2 = 6,6V
NGi trd bd dc quy : ryg = 3r, = 3x0,01 = 0,03Q E, 1, (n-105)
Bai 5 : S8 nhanh 4c quy cin ghép song —H— e —
song d& dugc lma = 35A : .
| 35 o —H—=—j
_ Imax _ _ +
-l—-ﬁ-3,5tu04nhanh F— St
0 4 _
;< = 2 l— see l—
S6 ac quy trong moéi nhanh dé dugc U = 231V : _ll-l _|
m:i—@:‘IOS éc quy —+||—||—ooo _||;

E, 22
Téng cong so &c quy cdn dung : N = mxn = 4x105 = 420 4c quy
mry _ 105xjr),008 - 0,210

ai 6 : Tit dién S cla day dan tinh theo ton that ap AU :

NQi trd bd dc quy : rpg =
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2x@x20
s= AL g P 200 100, o 85 T g gamm?
VAU Ugn 110~ 55 56,8x2

s 30x6 180 _
g +r5 30+6 36
I3 noi tié'p r45 dugc thay bi rass = 13 + 5 = 15 + 5 = 20Q
_ 20x5 _ 100

Bai 7 : ry//r5 dudc thay bdi rss = 50

raus//ra dugc thay bdi R = — 3482 _ -1 40
345 + 1o 20+5 25
Dong do ngudn cung ¢ap : |4 = E _ 12 | 1A
T HIR 844
Dong trong nhanh 3+ ls = i— 2 = 1x— > = 2 _02A > b=l ~ls=1-02 = 0,8A
o + 1345 5+20 25
Dong trong nhanh 4 < Iy = ls—3— = 02x—° = 2 _ 1 90334
G+l 30+6 36 30

1 1
l5=13-1;=02- — = = =0,167A
— 5 3 4 30 5

Bai 8 : Phuong phéap dién &p 2 nat

Goi nit cuc duong la nat A va nat cuc am 1a B . Coi @g = 0 thi dién ap gitla 2 nat A, B :

1 1
Eigy+Epgy 0% 1TXGe 130 + 195 325x14.4
U< _ _ _ - 120V
01+02 +03 ]+ 1 +i 0,6x24 + 24 + 06 39
1706 24 144

Dong trong cac nhanh :
ly=(Ey—U)gs=(130 - 120)(%) = 10A

b=(E-U)g = (117 - 120)(%) = - 5A, nghia 1 chidu thyc clia I 1a tur A v& B — 4c

I3 = Ugs = 120(%) = 5A quy E» dang nap

Phudng phdp dong nhanh

Mach dign c6 3 nhanh — ¢in c¢6 mgt hé 3 phuong trinh . Trong d6 gom :
2 phudng trinh vong tuong (ing vGi 2 mat ca mach dién
Va 1 phuong trinh nit tuong (ing v6i 1 trong 2 nat clla mach dién
Mat bén trai v6i chiéu chon theo chiu E1 cho ta : I1ry = lor; = E1 = E»
— 11 =06l =130 - 117 =13 (1)
Mat bén phai v6i chiéu chon theo chiéu E, cho ta : lorp + lars = E»
— 0,61, + 2413 = 117 (2)
Dinh luat Kirchoff 1 tainat Achota: ly + 1o —13=0 (3)
Gidi hé 3 phuong trinh (1) ; (2) ; (3) :
. o s 117 - 06l
TP (1) > 1 =13+06l, (*) vati (2) » Iz = ———=

. Thay tat ca vao (3) :
2 y (3)
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13+ 0,6l + Ip (%) =0 —> 312 + 14,41y + 241, = 117 + 0,61, = 0
> 195 + 39l = 0
195

= o2 =-5A . Thay vao (*) 1l =13 + 0.6(-5) = 13- 3 = 10A.

Thay tdt ci vao (3) : 10 + (- 5) = I3 = 0 — |5 = 5A

Tom lai k&t qué giéng nhu da tim dudc bang phuong phap dién ap 2 nat
Kiém tra can bdng cong sudt trong mach :

e Nhanh 1 gdm cong sudt phat cla E; : Pgy = E4ly = 130x10 = 1300W
Va t6n hao cong suat trén ndi trd ry: APy = l42ry = 101 = 100W

Do d6 cong sudt nhan dugc tif 2 ddu nhanh 1 chi con 1300 — 100 = 1200W
1200W nay dugc phan phdi cho mach ngoai nhu sau :

e E, tiéu thu Peo = Eolo = 117x5 = 585W

Va ton hao cong sudt trén ndi tré ro : APy = lo’rp = 521 = 25W

Do d6 tong cong sudt nhanh 2 tiéu thu 12 585 + 25 = 600W

e Téi r3 trén nhanh 3 tiéu thu Py = ls’rs = 5224 = 600W

Tom lai ¢6 su can bing cong sudt trong mach

Bai tdp 9 : Chon dién th& nat cuc 4m cha cac may phat 1a OV , ta ¢o :

1 1 1 1
123x — +120x 122X — +117x —
U= E101 +Eo0p +E303 +E404 01 " 01 " 0,1 " 01

01+02 +03 +04 + 05 L

— e+ —+—+—+
01 01 01 01 6
= 120V

_ 4820 1230 + 1200+ 1220 + 1170
Co40 40,166

Chon chiéu trong mdi nhanh c6 ngudn déu huéng tU cuc 4m dé&n cuc duong clia ngudn ,

dong trong tting nhanh sg 1a : |y = (E4 — U)gs = (123 - 120)(%) = 30A

H

1 1

2= (E2 — U)ga = (120 - 120)(52) = OA: s = (Es — U)gs= (122 - 120)(57) = 20A
1

l4 =(E4 — U)gy = (117 - 120)(a) = - 30A (I cd chiéu ding la huéng ngudc lai — E4 13 dong co)

J

Riéng doi v6i nhanh khdng ngudn , chon chiu dong nhanh ngugc vGi dong trong cac
ahanh c6 ngudn : Is = Ugs = 120x% - 20A

u 120
R1+R2 R1 + R2
. U U UR¢+Ro)  120x40
Khi mac song song : |, = = = = =16
g 509 - b Riz Ry R1Ry R1R2
R-] + R2

Bai 10 : Khi mdc ndi ti€p : Iyt = =3 > Ri+R2=40

— RiR2 = % = 300 — R4(40 - Ry) = 300 — R¢* = 40Ry + 300 = 0
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20 + /202 — 300

Gidi phuong trinh bac 2 nay va chi Idy nghiém duong : Ry = 1 = 30Q

— Ro =40 - 30 = 10Q

Bai 11 : Sdd bo &c quy : E = 5x2 = 10V .
(a) D& tinh dong qua binh dién gidi , ta dung dinh ludt Kirchoff 2 &p dung cho mach vong

nhuhinhvé :IR+IRP=E-EF > I(R+R)=E-F > |= E-E | 10-2 = 0,76A
R+R  05+10

(b) D& tim gié tri clia dién tr& X , ta cdn tinh dién ap U gilta 2 nat A, B ( coi dién thé nit
1 1
o+Eg Vo5 T0)  x@o+02)  202x

B b‘é.n 0 . U = = = =
900) U= ey A1 T 2X+0X+1 142X
05 10 X
Dong qua binh dién gidi khi c6 mdc thém dién tr6 X 1a I’ . Vi I’ ¢6 chiéu trai v6i chiéu E’
A b : : 202X ., 1 202X
nen:I'=-E-Ug=0->-2- —=)(—=)=0> ———=2->202X=2+42X
1+21X 710 1+ 2,1X

o X= 2 201250
16

Bai 12 : Chon chiéu dong dién trong cac nhanh
nhu hinh Ve :
Coi dién thé tai B bing 0, ta c6 ngay dién ap U trén 2
cuc A va B clia ngudn E4 : U = Eq = 35V
TU d6 ta suy ra dong trong mdi nhanh nhu sau :

1
I3 = Ugs = 35(—) = 3,5A
3 = Ugs (10)

ly = (E4 — U)gs = (44 - 35)(%) = 0,75A

Riéng doi v6i nhanh 2 , vi E, va U cling chiéu nhau nén :

U =~ U=E2 oty - Iy = (Ex #U)(1) = (96 + 36)( ) = 2,60

2
Cudi cling , dinh lut Kirchoff 1 tai ndt Achota:1-lo— 13+ 14=0
—>l=b+l3-1;,=26+35-0,75=5,35A
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BAI TAP CHUGNG 4 - PIEN TU

Bai 1 : Cudng dd tU trudng tai diém A cach ddy din mang dong | = 12A , mdt doan

a=8cm=8107m: Hy= — = 12 5 = 23,9A/m
2ma 27x8.10”
Bai 2 : Cubng dd tu trudng trong long cudn day : H = |7W = 14’6)(3020 ~ 12514A/m
35.10™

T c&m trong long cudn day 16i khong khi (u =1) : B = ppoH = 1x125.108x12514 = 0,0156T
TU thong trong long cudn day : ¢ = BS = 0,0156x4.10 = 6,24.10°Wb
-2
Bai 3 : Dong dién qua cac vong clia 6ng day : | = % = % = 4A
Cam (ing tir trong 6ng day 16i khdng khi (n =1) : B = upeH = 1x125.10°°x4000 = 5.10°T
2 —21\2
Tigt dign ong day : S = “2 = “X(2'140 ) o107 m?
Tu thong trong 6ng day : ¢ = BS = 5.10°x10™x = 1,57.10°Wb
-2
Bai 4 - Dong tir hoa - 1 = L - 200x23107 550
w 500
Stc tir dong : F = lw = 0,25x500 = 125A

ai 5 : Tiét dién 16i thép : S = % , VGi B = ppoH
o 2107
nuoH  593x125.10-8x2000
Bai 6 : Dong tu hoa :
-1
1= i 6 K= 750Am ¢ 1 = 7D = 10.10%0 = 107w m s w =200 — 1 =210 _ 4 18a
w 200
ai 7 : Cam (ing tli trong 10i thép : B = ppoH = 2400x125.10°°x500 = 1,5T
TU thong trong I8i thép : ¢ = BS = 1,5x4.10* = 6.10™*Wb

S = = 13,5.10°m? = 13,5mm?

Bai 8 : Hai dong dién ngugc chiéu nhau nén luc tac dung 1a lyc ddy :

Fr = Fp = ppiohlo—— = 1x125.10'8x5000x5000x;3 - 25N
2mna 2nx200.10™
Bai 9 : TU cam cla tU trudng tac dung 1&n day dan : B = L Lz = 0,497
17" 20x10.10~
Bai 10 : Chiéu dai doan day trong tif truding :
1= F Witz ss=100@=20A 5= -2 - 025m

Bl 0,1x20
Bai 11 : T c&m clia tui trudng tac dung 1&n day dan :

B=F wit=Y -0 _5a =02 g7

[l r 10 5x1



