Virng vang nén tang, Khai sang twong lai

BAI TAP TONG QUAT TINH PIEN
DUNG CUA TU PIEN KHI TU XOAY
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Trong d6: S 1a dién tich phan d6i dién cta hai ban tu
¢ 12 hang s6 dién moi
d 1a khoang céch gitta hai ban tu

2. Su thay d6i dién dung ciia tu dién

Trong tu dién xoay c6 su thay ddi dién dung 1a do sy thay ddi dién tich phén dbi dién cua cac tim. Néu tu

xoay ¢6 n tim thi s& ¢6 (n — 1) tu dién phing méc song song.
3. Bai toan tong quat

Mot tu xoay c6 dién dung phu thudc véi goc xoay theo ham bac nhét va co gia tri bién thién tir Cinin dén Crnax

g v6i goc xo0ay tir Gmin dén Qmax. Goi Cx 13 gia tri ctia dién dung img véi goc xoay ¢, khi do:

Cmax = a(pmax + b

Cmin = a(Pmin + b

C,=ap, +b

— (Pmax — ((Pmax _(Pmin)(cx _b)
Cmax - Cmm

Trong d6 b 1a dién dung cua tu C Gmg v6i @y = 0, a 1a hé sb ti 16 giita Cx va ¢x (thong thuong thia = 1).
4. Bai tap van dung

Cau 1: Mot mach chon song cua mot may thu vo tuyén dién gém mdt cudn day c6 do ty cam L va mot bo tu
dién gdbm mot tu dién cd dinh Co méc song song vi mot tu xoay Cy. Tu xoay cb dién dung bién thién tir 0°
dén 120°. Nho vay ma mach thu dugc song dién tir ¢6 budce séng dai tir A1 = 10m dén A2 = 30m. Cho biét

dién dung cua tu dién 12 ham bac nhit cua goc xoay.
a. Tinh L va C,.
b. B¢ mach thu dugc bude song A = 20m thi goc xoay ciia ban ty bang bao nhiéu?
Huéng dén gidi:
a. Budc song ma song dién tir ciia may thu bat dugc: A = 2mey/LC .

Theo dé bai, ta co:
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A =2mc\JL(C,+C,) =10m (v6i C, =10pF)
hy = 2mc\L(Cy +C, ) =30m  (v6i C, =250pF)

Suy ra:

C, +10 _xf_(lojz_l

C,+250 22 \30) 9
= C, = 20pF
7\412 -7
SL=— 1 _-94107H
4m’c* (C+C,)

b. P& mach thu dugc bude song A = 20m thi dién dung cua tu:

Ay =2mey|L(C, +C;) =20m
Khi do:
C,+C, A7 \20) 4

= C, =100pF

Ki hiéu ¢ 13 goéc xoay cua ban-tu, dién dung tuong Ung cia ty xoay cia ty xoay theo dé bai:

C,=C, +ko=10+ko (pF)
Khi@=0% C_=C, =10 (pF)
Khi ¢ = 120°:

C,=C,+120k =2500 (pF)
=k=2

Nhu vay: C_=1042¢ (pF)
Khi A3 =20m thi C, =C, =100 (pF), suy ra:

C, =10+2¢p =100(pF)
= =45 '
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Nhén xét: Pién dung ciia tu dién xoay thwong la ham bdc nhdt theo géc xoay. Khi dé, géc xoay cia tu thay
doi. dién dung cia tu sé thay doi twong vmg theo géc xoay do. Trong triweong hop trén, khi ta diéu chinh géc

xoay ¢ =45° thi ddi séng ma may thu dwoc la A3 = 20m.

Cau 2: Cho mach dao dong gém mot cudn day thuan cam c6 d6 ty cam L=2.10"H, C = 8pF. Nang lugng
ctia mach 1a E = 2,5.107J. Viét biéu thuc cta cuong do dong dién trong mach va biéu thic hiéu dién thé gitra
2 ban tu. Biét réng tai thoi diém ban dau cuong do dong dién trong mach co gia tri cuc dai.

Huwéng din gidi:
Tan s gbdc o cua mach dao dong la:

1 1

Q): = =25.106rad/S.
JLC  2.10%8.107

Bicu thure cua dién tich trén tu di€n c6 dang:

q = Qosin (ot + @) = Qosin (25.10%+ @) (1)
i=Iocos(25.10% + @) )

Theo gia thuyétkhit=0;i=1Iy = cosp=1 = ¢ =0.

2 2
Ning luong ctia mach: E= LTo _ Qo .
2 2C

L= [2E_ [22510-7 _ 5102 A
L \ 210°

Qu=42EC=4/2.2,5.10".8.10" =2.10°C.

Suy ra: i =5.102¢0s25.10% (A).

u = Qo.in25.106¢ = 250sin25.106¢ (V).
C

Céu 3: Mot mach dao dong dién tir 1i twong dang co dao dong dién tir tw do. Tai thoi diém t = 0, tu dién bat
dau phong dién. Sau khoang thoi gian ngdn nhat At=10"s thi dién tich trén mot ban tu dién bang mot nira

gia tri cuc dai. Tinh chu ki dao dong riéng cua mach.

Huéng din gidi:
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O thoi diém dau (t = 0), dién tich trén mot ban tu 1a: qi = go. Sau khoang thoi gian ngén nhit At, dién tich trén

Q,

mot ban tu dién la: q, =

Taco: Ap=M,0OM,
Hay:

Ap _
W

T
A =Trad = At= —.
3 6

n T
32m
Vay, chu ki dao dong riéng ctiia mach 1a: T = 6At = 6.10s.

Cau 4: Mot mach dao dong LC li tuong dang c6 dao dong dién tir ty do. Dién tich trén mdt ban tu dién co
biéu thirc: q = Qocos(10°7t - g) (C). Ké tix thoi diém ban dau( t = 0), sau mot khoang thoi gian ngin nhét 1a
bao lau thi ning lwong dién trudng trén tu dién bang ba lan nang lugng tir trudng & cudn cam?

Huéng dén gidi:

O thoi diém ban dau t = 0, dién tich trén mot ban ty 1a q = 0.

Sau d6 mot khoang thoi gian ngan nhét At, thi:
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W=W, +W,
1 S W=—W,
W, == W, 3
3
B,
Q _4q_ BT
o —=——"=
2C 32C NE)
q2=—7Q0
Tacc’):At=ﬂVériA(p=£—a.
) 2
P
- -6
Ma: cosazizﬁz 6 .Véy:At=&= né =10
Q 2 T o 3100z 3
A(ng

Cau 5: Mot mach dao dong LC 1i tudng c6 chu ki dao dong 1a T. Tai mdt thoi diém dién tich trén tu dién

bang 6.107C, sau d6 mot khoang thoi gian At =% cuong do dong dién trong mach bang 1,27.10-°A. Tim

chukiT?

Huwong din gidi:

Gia sir ¢ thoi diém ban dau ti, dién tich trén tu dién co gia tri q1.
O thoi diém t, sau d6 mot khoang thoi gian At = 3TT tacod:

Ap = oAt =E3—T =3—nrad.
T 4 2

Theo gian db vécto:
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o1t Q2= g = sin@z = cosQ1= a4 (D)

0

:2

N , 1 . 1
Tur cong thire: Q) =q° +— = sing, =—2—
o

. . _3
Do do, tir (I)tacd: —2= It ootz L2010

Q-0 6107 =20007 rad/s .
® o o ql ‘

Vay: T =2—n=10’3s .
(O]

Cau 5: Cho mach dao dong dién LC ¢6 C = 5uF =5.10°F vaL =0,2 H.
a. Xac dinh chu ki dao dong ctia mach.
b. Tai thoi diém hdt giira 2 ban tu u = 2V va dao dong chay qua cudc cam i=0,01 A. Tinh Io va Up.

c. Néu tu C ¢ dang 1 ty phang, khoang cach giita 2 bantu'd = Imm, € = 1. Tinh dién tich d6i dién cia mdi

ban tu?

d. Bé mach dao dong thu dugc dai séng ngén tir 10m + 50m ngudi ta ding 1 tu xoay Cx ghép voi tu C da

c6. Hoi Cx ghép ndi tiép hay song song v6i C va Cx bién thién trong khoang niao?.
Huwéng dén gidi:
a. Chu ki dao dong ctia mach:

T =2nVLC =27+/5.107°0,2 =2m.10 s .

2 2 2 2
b.TaCéiE:Ed+Et:CU +U_:ﬂ:$
2 2 2 2

2 .2 -6 2
Suy ra: To = VCu’ +Li* /5104 +0.2.(0.01) 00143 A.

JL 0.2

2 <2 -5
N L V4107 o

Jo  Jsa0°

e.S
4knd

Uo

c. Biéu thirc tinh dién dung C: C =
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Dién tich doi dién cua moi ban tu:

g— C.4knd _ 5.10°.4.10°.9.7.10°°
€ 1

=565,2 m>.

d. Khi chua ghép Cx: A =vT =3.1022.10%71 = 671.10° m.
Khi ghép Cx: Ax=[10m + 50m] <A

Lai ¢6 Ax = 2mc|LC, = Cp<C

A =2nc/LC

- c(C. +C
Vay Conditigp C: 2= [C _ [C(C+C) _ |, C
». \c, \ c-c. C.

2
Binh phuong 2 vé: %=1+C£:>Cx = ¢

X X — 1

-6
+ &=50m = C, =L=3,5.10‘15F

6m10°) |
50

Vay: Coh + Cx: 1,4.101< C <3,5.10°'°F.
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HOC247 -

Virng vang nén tang, Khai sang twong lai

Website HOC247 cung cip mdt moi tredng hoc trwe tuyén sinh déng, nhiéu tién ich thong minh, noi
dung bai gidng dwoc bién soan cong phu va giang day b&i nhitng giao vién nhiéu nim kinh nghiém,
gioi vé kién thirc chuyén mén 1an ky niang sw pham dén tir cac tredng Pai hoc va cac trwong chuyén
danh tiéng.

I.

I

I11.

Luyén Thi Online

Hoc moi Iiic, moi no’i, moi thiét bi - Tiét kiém 90%

Luyén thi PH, THPT QG: Péi ngii GV Gioi, Kinh nghiém tir cic Trweong PH va THPT danh tiéng xay dung
cac khoa luyén thi THPTQG cac mén: Toan, Ngit Van, Tiéng Anh, Vit Ly, Héa Hoc va Sinh Hoc.

Luyén thi vao 16p 10 chuyén Toan: On thi HSG 1é/p 9 va luyén thi vao 16p 10 chuyén Toan cac trueong
PTNK, Chuyén HCM (LHP-TPN-NTH-GP), Chuyén Phan Bdi Chdu Nghé An va cac truwong Chuyén khac cung
TS.Trdn Nam Diing, TS. Pham Sy Nam, TS. Trinh Thanh Déo va Thdy Nguyén Dirc Tan.

Khoa Hoc Nang Cao va HSG
Hoc Todn Online cung Chuyén Gia

Toan Nang Cao THCS: Cung cip chwong trinh Toan Nang Cao, Toan Chuyén danh cho cidc em HS THCS 16p 6,
7, 8,9 yéu thich mén Toan phat trién tw duy, ning cao thanh tich hoc tip & trwdng va dat diém tot & cac ky
thi HSG.

Boi dwirng HSG Toan: Boi dwdng 5 phin mon Pai S6, S6 Hoc, Giai Tich, Hinh Hoc va Té Hop danh cho
hoc sinh cac khéi lép 10, 11, 12. P6i ngi Gidng Vién giau kinh nghiém: TS. Lé Bd Khdnh Trinh, TS. Trdn Nam
Diing, TS. Pham Sy Nam, TS. Lwu Bd Thdng, Thdy Lé Phiic Lit, Thdy V6 Qudc Bd Cdn cung d6i HLV dat thanh
tich cao HSG Quéc Gia.

Kénh hoc tip mién phi

HOC247 NET céng dbng hoc tdp mién phi

HOC247 TV kénh Video bai giang mién phi

HO0C247 NET: Website hoc mién phi cac bai hoc theo chwong trinh SGK tir 16p 1 dén 1ép 12 tit ca cac mon
hoc véi ndi dung bai giang chi tiét, stra bai tip SGK, luyén tap trdc nghiém mén phi, kho tw liéu tham khao
phong pht va cdng dong hoi dap s6i dong nhit.

HO0C247 TV: Kénh Youtube cung cip cac Video bai gidng, chuyén d@, on tap, sita bai tap, stra dé thi mién phi
tir 1&p 1 dén 16p 12 tit ca cAc mon Todn- Ly - Hod, Sinh- St - Pia, Ngit Van, Tin Hoc va Tiéng Anh.
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