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DE TAI THAM LUAN

“SU TUONG UNG GIUA CHUYEN PONG TRON DEU
VA DAO PONG PIEU HOA”

trong viéc tiép can va giai quyét cac bai tapVat 1y c¢6 lién quan dén cac dai luong bién thién didu hoa theo
thoi gian.

Chung t6i nhan thay, dbi v6i nhiéu HS, khi tiép can véi phuong phap nay thudng lang ting do cac
yéu tb sau:

- chuyén dong tron déu da hoc tir 16p 10, c6 thé néi 1a qua lau.

- viéc van dung vong tron lugng giac rat khong thuong xuyén trong qua trinh thao tac voi cac bai

tap Todn cling nhu Vat ly.

Vi vay, mubn HS tiép can tot voi phuong phap thao tac truc quan trén cac dai lugng bién thién diéu
hoa ¢ wu diém 1a cung cép 101 gidi mot cach nhanh chong, chinh xac song lai doi hdi phai van dung mot
vai yéu té khéng gian tuy don gian nhung khong quen thudc thay thé cho nhirng thao tac tinh toan thuan
tay trén cac dai lugng luong giac von da duoc ap dung qua quen thudc, gido vién can phai xdy dung lgi mot
cach can than cdc khdi ni¢m va cdc méi lién hé can thiét.

Theo kinh nghiém ciia c4 nhén t6i, nhidu HS ¢6 cam gidc “sé¢” va ¢ xu hudng tir chdi tiép xtc voi
nhirng nhin nhén tuy khong c6 gi moi nhung khéng quen thugc nay. Nhung sau khi da vuot qua nhiing kho
khan co ban ban dau, cac em da nhin nhan tich cyc hon vé hiéu qua cua phuong phap nay, dac biét trong
cac bai tap trdc nghi¢m khdch quan von yéu cau thoi gian thao tic ngan. Nhan xét chu quan cua to1 tir qua
trinh huéng dan HS tiép can véi phuong phap nay 1a c¢6 nhitng HS nam dudng nhu tiép thu nhanh hon mot
s6 HS nit strc hoc ¢6 phan trdi hon.

I. Vé Iy thuyét:

1. Twong quan giira chuyén dong tron déu va dao dong diéu hoa:

1.1. Cac khai niém:

Véi mot chat diém chuyén dong tron déu, mudn xac dinh
vi tri ta phai chon moét truc Ox trén dudng tron lam mbc. M \\

Vi trf ban dau cta vat 1a M, xac dinh bai goc ¢, voi tde P
dd goc o, vao thoi diém t vat dén vi tri M, c6 toa do xac dinh M
bdi goc @ = wt + ¢ (1) (Hinh 1). By |-/ 0

Luu y ring vat luén chuyén dong theo ‘chiéu duong ¢ C x
nguoc chiéu kim dong ho vi trong dao dong di€u hoa tan so :
goc o ludn duong, dan dén goc quay ot luén duong.

Ta c6 thé tao mdi lién hé vé hinh thirc ctia phuong trinh
ndy voi phuong trinh ctia chuyén dong thang bién d6i déu

x =X, +vt (Hinh 2). Viéc nay c6 hiéu qua chéng “sé¢” cho

HS khi phai tiép xtic voi mot hinh thirc ¢6 phan la 1dm cia
phuong trinh (1).
Béng 1. Céc dai lugng twong Umg gitra Hinh 1
chuyén dong tron déu va chuyén dong thang déu

v

Chuyén dong tron déu 0] o () .

EuM

%
Chuyén dong thang déu Xo X v M,

. Vé tuong quan giira chuyen dong tron déu va dao dong Hinh 2
diéu hoa, thyc hién phép chiéu khong co gi phirc tap va néu co
mot doan phim minh hoa thi hiéu qua tiép nhan cang cao.

1.2. Van dung m01 twong quan trén vao viéc gidi bai tip:

Khi xay dung mdi twong quan, chung ta chuyén tir chuyén dong tron déu sang dao dong diéu hoa, con
khi thuc hién céc bai todn doi hdi phai thao tac trén cic ham diéu hoa - fir dao dong co dieu hoa dén dao
dong dién tir, 16i sé dé cdp chi tiét sau - ta van dung mdi twong quan nay theo chiéu nguoc lai. Uu diém cua
viéc nay so v6i nhitng thao tac truyén théng 1a di chuyén mot dai lugng von bién thién khong déu kho thao
tac thanh mot dai luong déu dé thao tac. D& HS dé& hinh dung t6i thudng xét vi du sau:

Vi du 1: Mot chit diém dao dong vé6i phuong trinh x = 2COS(57Z'Z—%) . Tim t6¢ d6 trung binh cia chét
diém khi di 6cm dau tién.

Xét chuyén dong tron déu twong Gmg v6i dao dong diéu hoa da cho, ta d& thay:
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- lac t=0, x=1, vi tri vat chuyén dong tron déu
tuong ung la tai M.

- khi vat dao dong diéu hoa di dugc 6cm thi

chuyén dong tron déu vach dugc cung tron

MN (chit ¥ ngwoc chiéu kim dong ho, nhiéu

HS con nham ché nay). 1 -

Trén hinh v&, MN =5?”va thoi gian dé di hét

cung MN 13 At _MN =ls. Vay téc do trung binh .‘ 6 \ can
(0] 3 N ™ Ll - M

tim cua vat la ;=i=i:18(cm/s)
At 1/3

Lap luan trén dai dong, song khi thao tac dé thu Hinh 3
duogc két qua cho bai tric nghiém thi nhanh hon nhiéu.

Ta c6 thé nhan théy, viéc dua vao khai niém
chuyén dong tron déu 1a dé “vdr Iy héa” phuong thirc biéu dién, song day thuc chat 13 viéc giai phuong
trinh luong giac dung cong cu vong tron luong giac — cdc HS hoc chwong trinh Todn ndang cao hién nay
dwoc trang bi phwong thirc triec quan nay tot hon nhiéu, ddy la mot thudn loi trong viéc vin dung vao day
va hoc Vat ly .

Néu tiép can tir phuong dién Toan hoc, ta d& dang mo rong sang cac bai tap doi hoi thao tac trén cac
ham diéu hoa trong Vit 1y nhu di noéi & trén, vuot qua chudng ngai vat “chuyén dpng tron déu” von tao ra
suc i tam ly. V& mit nhan thtc, voi cach 1am nay, mot hiéu qua dat duoc 13 ta da luu y HS phai ludn cé
gang linh hoat trong tw duy, tim nhiing goc nhin méi voi cac sy vat, hién tuong. Néu lam dugc, cai loi vé
1au vé dai s& 1on hon nhiéu hiéu qua cua viée giai nhanh bai tap.

Nhu vay, véi cong cu ndy, ta dp dung dé giai moi bai toan xuat hién phuong trinh lugng giac. Chung
t61 liét ké dudi day nhitng dang thudng gip trong dao dong diéu hoa:

i) tim cac thoi diém xay ra cac sy kién va khoang thoi gian giita hai sy kién (ca cac hién tuong co

hoc va dién tu).

i1) quang duong vat di dugc gitra hai sy kién, tbe do trung binh trén 10 trinh gitra hai sy kién (cac hi¢n

tuong co hoc).

iii) cac sy kién lién quan dén niang lugng — cac thoi diém ma ning luong théa man mét diéu kién cho

trudc. (gdm ca co ning va ning lugng dién tir).

Diém chung cua ca ba dang bai tap nay la xac dinh cac thoi diém giira hai sy kién; phuong phép nay
hd trg xac dinh dudng di cta chit diém, nhat 13 trwong hop chét diém di qua cdc bién truc quan va dé
dang hon nhiéu so v&i viéc xac dinh tir nghiém phuong trinh luong giac.

2. Mt s6 diém 1y thuyét:

2.1. Cac gia tri legng giac:

Ngoai viéc thude cac gia tri lugng giac cua cac goc
dac biét, HS nén x4c dinh cac gia tri nay trén vong tron
lugng gidc mot cach thanh thao (Hinh 4).

2.2. Cac cong thirc ciia chuyén dong tron déu:

) o :% (o 1a toe do goc, a 1a goc quay trong

khodang thoi gian At).

1) o= 2z

A , ~ ) 2 A
Va cong thuc hé qua %:77[ dugc van dung
t

thuong xuyén trong qua trinh giai bai tap.
2.3. Vai dic diém vin dong cia dao dong diéu
hoa:
Hoc sinh nén nam chéc nhitng diéu nay:
i) vat chuyén dong ra xa vi tri cAn bang <> chuyén dong cham dan
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& av <0 ¢ dong ning giam <> thé ning ting va nguoc
lai. i
ii) khi vat chuyén dong tron déu di trén cung phan tu (m Lo 3, i O
(IIT) va (IV) thi vat dao dong diéu hoa di theo chiéu duong;
mot cach tuong ung trén cac cung (I) va (II) vat di nguoc
chiéu duong.
khi vat chuyén dong tron déu di trén cung phan tu
(D va (IIT) thi vat dao dong diéu hoa lai gﬁn vi tri can béng;
mot cach tuong tng trén cac cung (II) va (IV) vat di ra xa vi
tri can bang.
iii) vé phuong dién ning lugng, gia st phuong trinh
dao dong 13 x=A cos (ot+@) thi thé ning la: e
Ew= E, cos *(ot+¢) ?
E4o= E, sin z(u)t‘f'(p)
trong d6 E, 1a co nang. D As
Tai nhiing pha a = ot+¢ dic biét nhu:

. 3 . 1
o o = i%ﬂm co sin‘o = 2 va cos’a :Z = E4 =
3Ew (xay ra tai cac diém Aj, Ay, A3, A4 trong hinh 5)

.. 1 , ., .2 \
o o= %+ k% 6 sin’a = cos’a :5 = E4o= Ew (xay ra tai cac diém B, B,, B3, B4 trong hinh 5)

, . 1 . 3 , ., .2
° =J_r%+k7r 6 sin‘a = 2 va cos’a, :Z = Eg4o = 1/3 Ey, (xay ra tai cac diém C;, C,, Cs, Cy4 trong

hinh 5)
Ta chon nhiing gia tri dac bi¢t trén dé ghi nho vi tan suat xuat hién cao cia cac gia tri nay trong cac dé
bai tap, nhirng gia tri khac hon thi da c6 sy ho trg cua may tinh hay da cho truéde.
2.4. M rong sang trwong hgp cia mach dao dong dién tir LC:

. HS gh_i nhan ACéc de-}i lugng :[uong g Bang 2. Sy twong wng giira dao dong co hoc va dao dong dién tir
gilra hai loai dao dong (bang 2). Tu sk twong "'CONLAC LO XO MACH DAO DONG LC
g nay, ta dé dang suy ra cac bicu thirc cua 7745 x) dien tich @ I
dao dong dién tir tir cac biéu thire twong g [~ 2 £ ) o u&ng d6 dong dién (1)

R S , . thé nan th nang luong dién truon di
cuadi(,’dongcfhff . . [ thé nang (Eq) g lugng di¢ g (Wg)
. acung ol aung s tuong u’.nﬂg nay, 1a dong nang (Eq4,) nang luong tur truong (Wy,)
dung dé giai cac bai tap dao dong dién tur LC. ~ : P 0

W ) S do clmng (k) nghich dao dién dung (C™")
Choy: Nu__ b _0-4 kh&i Twong (m) d6 tu cam (L)
y 212 2 2
Wdi @ Qo -1 q
. E, e Af -x2
va 7202 2 2
E, @A -v X

I1. Cac bai tap van dung: )
Bai 1. Mot bong den sang khi hiéu dién thé gitra hai
cuc A va B cua no6 dat uag = 100V. DBdt vao hai cuc cua

dén mot hiéu dién thé xoay chiéu u=200cos (1007rt+%)

V. Tinh thoi gian dén sang trong mét phut?  Chon an -200
ding.
A. 40s B.30s C.20s D.15s

Gidi: Theo hinh v€, trong thoi gian dén sang thi

s \ . 2 . — 2
chuyén dong tron déu dich chuyén trén cung MN :Tﬂ

MN.T _T

va khodng thoi gian dén sang trong mot chu ky la: At = 5 3
T

. Vay trong mdt phut thoi gian sang
cua den la 20 gidy. Chon C.
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Luu y: khi usg <- 100V thi dén khong sang.
Bai 2. Mot mach dao dong dién tu LC, chu ki dao dong cua
mach 13 T. Vao thoi diém ban dau tu dién C tich dién, dong dién
trong mach bang 0. Hoi trong chu ki dau tién, _nhing thoi diém nao
dué6i day déu thoa ning luong dién truong bang 3 1an ning lugng
tur truong?
A.T/12,5T/12,7T/12, 11T/12
B. T/6, 5T/6, 7T/6, 11T/6
C.T/6,5T/12, 7T/6, 11T/12
D. T/12, 5T/6, 7T/12, 11T/6
Giai: Nhu di dé cap trong phan 1y thuyét, ning luong dién
truong bang 3 lan ning luong tir truong twong Gmg voi thé ning
bang ba lan dong nang, diéu ndy x4y ra tai cac diém C;, C,, C3, C4
trong hinh 5 tirc cac diém C;, C,, Cs, C4 hinh 7. Liic t=0, dong dién
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Hinh 7

trong mach bang 0, tirc q = Q,, cac diém trén hinh tron thoa min yéu cu cia dé theo trinh tu thoi gian 13
Cy, Cy, C3, C4 tuong g v6i céc thoi diém cho trong phuong an A.

Ta xét thém mot bai todn dao dong co sau:

Bai 3. Mot vat dao dong diéu hoa di tir mot diém M trén
quy dao dén vi tri can bang hét 1/3 chu ki. Trong 5/12 chu ki
tiép theo vat di dugc 15cm. Vat di tiép 0,5s nita thi vé lai M du

mot chu ki. Tim A va T.
Giadi: Ta co: §+%+0,5=T =T=2s

Trong At,

@, quing dudng vat dao dong diéu hoa di dugc twong tng

la:
OP+PN=20P-ON=2A-A/2=3A/2=15cm
= A=10cm ( Hinh 8)

Duwéi ddy la mét sé bai tip thay 1oi két:
1. Mot con lac 10 xo treo thang dung. Kich thich cho
con lic dao dong diéu hoa theo phuong thiang dung.
Chu ki va bién d¢ dao dong ctia con lac 1an luot 13 0,4
s va 8 cm. Chon tryc x’x thang dung chiéu duong
hu:(mg xudng, gbc toa do tai vi tri can bang, goc thoi
glan t = 0 khi vat qua vi tri can bang theo chiéu duong.
Lay gia toc roi tu do g = 10 m/s* va 7* = 10. Thoi gian
ngin nhat ké tir khi t = 0 dén khi lyc dan hoi cia 16 xo
¢4 d6 16n cyc tiéu 1a (Cau 10: TS 08)

A. is. B. ls. C. is D. Ls.
15 30 10 30

2. Mot vat dao dong diéu hoa c6 chu ki 1a T. Néu chon
gbc thoi gian t = 0 luc vat qua vi tri cAn bang, thi trong
ntra chu ki dau tién, van tdc cua vat bﬁng khong ¢ thoi
diém (Cau 20: TS 08)

At==. Bt=1=  Ct=2. D t=1
6 4 8 2

3. Mot chat diém dao dong diéu hoa theo phuong trinh
X =35in(5nt+n/6) (x tinh bang cm va t tinh bang
gidy). Trong mot gidy dau tién tir thoi diém t=0, chat
diém di qua vi tri ¢6 1i @6 x=+1cm (Céu 25: TS 08)

A. 7 lan. B. 6 lan. C. 4 lan. D. 5 lan.

4. Tan s6 clia mot mach dao dong LC nao d6 bang
200kHz. O thoi diém t = 0, ban A cla tu dién c6 dién

5T . \ .
= el chuyén dong tron déu thyuc hién cung

Hinh &

tich duong cuc dai. Vay tai céc thoi diém t =1,25 +
Sk(ps), voi keN thi:

A. ban A lai c6 dién tich duong cuc dai;

B. ban A c¢6 dién tich am cuc dai;

C. cudn cam c6 nang lwgng tu trudng cuc dai;

D. ban A ¢6 dién tich am;

5. Mot bong dén sang khi hiéu di¢n thé gitra hai cuc
cta n6 khong nhdé hon 100V. bat vao hai cyc cia dén
mot hiéu dién thé xoay chiéu u=200cos 100z t+7/3)
V. Tinh thoi gian dén sang trong mgt phut?

A. 40s B. 30s C. 20s D. 15s

6. Mot vat dao dong diéu hoa di tir mot diém M trén
quy dao dén vi tri can bang hét 1/3 chu ki. Trong 5/12
chu ki tiép theo vat di dugc 15cm. Vat di tiép mot
doan s nita thi vé M da mét chu ki. Tim s.

A.13,66cm B. 10cm C.12cm D. 15cm

7. Mot con lic 16 xo treo theo phwong thing dimg, dao
dong diéu hoa véi chu ki 2s. Lac t=0, 16 xo ¢6 lyc dan
hdi cuc dai Fnax=9N. O vi tri can bé'mg 16 x0 ¢o luc dan
hdi F=3N. Hoi luc dan hdi cuc tiéu bang bao nhiéu?
Tim thoi diém dau tién 10 xo ¢6 luc dan hoi cuc tiéu.
A.ON, 0,67s B.-3N,0,5s C.-3N,1s D.ON, Is
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8. Mot vat dao dong diéu hoa trong 5/6 chu ki dau tién
di tir diém M c6 li d6 x; = -3cm dén diém N ¢6 li d6 x,
= 3cm.Tim bién d¢ dao dong .

A. 6cm B. 8cm C.9cm D. 12cm

9. Mot mach dao dong dién tir cr sau 10°s thi ning
luong dién truong bang ning luong tir trudng. Vao
thoi diém ban dau, cuong do trén mach dat gia tri cuc
dai I, va co chiéu theo chiéu duong da chon. Tim céac
thoi diém cuong do c6 gia tri 1=I /2 va cling co chiéu
13 chiéu duong.

A.t=1+kThoact=£+kT B.t=1+kZ
6 6 12 4
C.t=£+k1 D.t=1+kZ
4 4 4 2

10. Mot soéng co hoc lan truyén doc theo mdt soi day
dai vo han. Bién d§ cua song la 4mm, budc song
20cm, chu ki 2s. M va N 1 hai diém trén day theo th
tu song truyén tr M dén N, MN=5cm. Tai thoi diém t;,
uy=+2mm va dang vé vi tri can bang. Tim li d6 dao
dong tai N vao luc t,= t,+0,5(s) va trang thai chuyén
dong cua N luc d6?

A.
B.
C.-2+/3 cmva chuyén dong huéng vé vi tri can bang.

D. 2 cm va chuyén dong ra xa vi tri can bang.

11. Mot soéng co hoc lan truyén doc theo mot sgi day
dai vo han. Bién dd cua song la 4mm, budc song
20cm, chu ki 2s. M va N 14 hai diém trén day theo thir
tu song truyén tir N dén M, MN=5cm. Tai thoi diém t,,
uy= -2mm va dang vé vi tri can bang. Tim li d¢ dao
dong tai N vao luc t,= t;+0,5(s) va trang thai chuyén
dong cua N luc d6?

243 ecmva chuyén dong ra xa vi tri can bang.
-2 cm va chuyén dong ra xa vi tri can bang.

A.-2/3 cmva chuyén dong ra xa vi tri cn bang.

B. -2 cm va chuyén dong ra xa vi tri cdn bang.

C.-24/3 cmva chuyén dong huéng vé vi tri can bang.

D. -2 cm va chuyén dong huéng vé vi tri can bang.

12. Dong trong mach c¢o biéu thic i=I,cos1007zt .

Trong khoang thiroi gian tir t=0 dén t= 0,01s cuong do

dong dién bang 0,51, vao cac thoi diém: (TS 2007)

A. 1/400s va 2/400s B. 1/500s va 3/500s

C. 1/300s va 2/300s D. 1/600s va 5/600s

13. M6t tu dién c6 dién dung C=10p F dugc tich dién

dén mot hiéu dién thé xac dinh. Sau d6 tu duogc ndi

vao mot cuon cam c6 L=1H. Bo6 qua cac dién trd, léy
? =10 . Tim thdi diém dau tién ké tir lic ndi, dién

tich trén tu bang mot nira gia tri ban dau? (TS 2007)
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A. 2/300s B. 1/300s
C. 1/1200s D. 1/600s
14. Mot vat dao dong diéu hoa, di tir vi tri M ¢6 1i do
x=-5cm dén N x=+5cm trong 0,25s. Vat di tiép 0,75s
nita thi quay lai M di mot chu ki. Tim bién do A? Liy
V2 = 14.
A.7cm B. 6cm C. 8cm D. 9cm
15. Mot vat dao dong diéu hoa, di tir vi tri M ¢6 li d6
x=-5cm dén N x=+5cm trong 0,25s. Vat di tiép 18cm
nita thi quay lai M du mét chu ki. Tim bién do A? Lay
V2 =14,
A.7cm B. 6cm C. 8cm D. 9cm
16. Con lic 1o xo treo thang dimg, do cing k =
80(N/m), vét nang khéi lugng m = 200(g) dao dong
diéu hoa theo phu:orng thang ding voi bién do A =
5(cm), lay g = 10(m/s?). Trong mdt chu ky T, thoi gian
10 xo0 gian la
A. /15(s). B. 7/12 (s).
C. 7/30(s). D. 7z /24 (s).
17. Mot vat dao dong diéu hoa tir 1 diém M trong quy
dao di 8 (cm) thi dén bién. Trong 1/3 chu ki tiép theo
di dugc 8cm . Vat di thém 0,5(s) thi du 1 chu ki . Tinh
chu ki & bién do dao dong .
A. 12cm, 2s B. 16/3cm, 1,5s
C. 16/3cm, 2s D. 12¢cm, 1,5s
*, Mot con lic 10 xo dau dudi ¢ dinh, dau trén gén Vo1
vét ning dao dong thang dimg, chidu dai ty nhién 10 xo
20(cm). Tai VTCB 10 xo bi bién dang. Chiéu dai 16n
nhét cua 10 xo khi hé dao dong 1a 22(cm). H¢ toa do co
gbc 14 VTCB, phuong tring véi phuwong dao dong.
Chiéu dwong 1a chiéu bién dang 10 xo & VTCB. Géc
thoi gian duge tinh luc chiéu dai 16 xo 1a 16n nhat. Cho
g = > (m/s?). P bién dang cua 10 xo & VICB la
5(cm).
18. Nhiing thoi diém luc dan hoi 16 xo 16n nhat:
A. T2 B.T/3+kT C.3T/2+kT D.T/2+kT
19. Thoi diém dau tién luc dan hoi 16 xo nhd nhat:
A. T2 B. 7T/8 C.T/8 D. 5T/8
20. Mot tu dién c6 dign dung C=10p F dugc tich dién
dén mot hiéu dién thé 100V. Sau d6 tu dugce ndi vao
mot cudn cam c6 L=1H. B6 qua cac dién tro, léy z?
=10 . Tinh dién luong chuyén qua cudén diy trong
khoang thoi gian 1/400s dau tién?
A.2,9.10*C B.9,2.10*°C C.1,9.10°C D.3,9.10"C
Dap an:
1B. 2B. 3D. 4C. 5A. 6A. 7A. 8A. 9A. 10A. 11D. 12D.
13B. 14A. 15A. 16A. 17B. 18D. 19C. 20A.
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