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I. PHAN MO DAU
1. Ly do chon d@ tai.

Vit Ly 1a mot mon khoa hoc 1y thuyét va thuc nghiém . N6 ¢6 rat nhiéu van dé can
phai hoc. Mén Vat Ly cung cp cho hoc sinh mot hé théng kién thirc phd thong co ban ,
gido vién vat Iy can hinh thanh cho hoc sinh mét ki ning co ban , théi quen hoc tap, lam
viéc khoa hoc, 1am nén tang phat trién nang luc nhan bi¢t va nang lyc hanh dong. Cé
nhirng phém chét can thiét nhu can than, kién tri, trung thyec, ti mi, chinh xéac, yéu chan li
khoa hoc, c6 trach nhi€ém véi ban than, gia dinh va xa hoi, bao vé moi truong dé chuan bi
cho hoc sinh di vao cudc séng. Vi thé, cac khau cua qua trinh hoc tap nhu: hoc, hiéu, nhé
va van dung 1 khong thé tach roi, chung c6 lién quan chat ché va hd tro dic luc cho
nhau. Thiét nghi néu chi day cho HS cach hoc, cach hiéu ma khong luyén cho cac em
cich 1am bai nhanh nhét thi cling chua that sy mang lai hiéu qua cao. Vi c6 hoc, c6 hiéu
nhung khong c6 phuong phap t6t thi cic em ciing s& chong quén.

Trong mon Vat Ly 12 thi bai tap dao dong co noi chung va bai tap con lic 10 x0 nodi
riéng c6 mot vai tro cyc ky quan trong, cung cap cho hoc sinh kién thirc co ban, gitp hoc
sinh 6n lai, nim vimng kién thirc quan trong, nam dugc cac dang bai tap va phuong phap
giai nhanh, nham giup hoc sinh tu tric nghiém kién thirc minh di nam duoc, 4p dung mot
cach ty luc dé hoan thanh tét ki thi THPT, cao dang va dai hoc sip téi. Tuy nhién ddi véi
mot sé dang bai tap thi hoc sinh chi dung phuong phap thong thuong thi mat rat nhiéu
thoi gian.

Qua kinh nghiém giang day, toi thay phuong phap giai nhanh bai tap dao dong diéu
hoa cia con lac 10 x0, 14 mot van dé rat quan trong, can phai duoc giai quyét thi giam ap
Iuc hoc tap, tiét kiém thoi gian ma con nang cao déng ké thanh tich hoc tap cua ting ca
nhan. GV c¢6 thé thiét ké cac bai giang sinh dong, truc quan, gitp HS nim bat va thudc
bai dé dang ngay tai 16p. Nham gitip cho cac em HS biét ghi nhd mot cach hiéu qua trong
hoc tap, t6i da chon “ Mot s6 phuong phap giai nhanh bai tap dao dong diéu hoa ciia con
lic 10 x0” 1am dé tai nghién ctru.

2. Muc tiéu, nhiém vu cia dé tai.
2.1. Muc tiéu:
- Nang cao chat luong va hiéu qua day hoc.

- Gitip cho hoc sinh nim dugc phuwong phap 1am nhanh mét s6 dang bai tap tir d6
ren luyén k¥ ndng giai nhanh.

- Phat huy tinh tich cuc va tao hirng thu cho hoc sinh trong qua trinh giai bai tap.
- La tai liéu gitp hoc sinh 6n tap trudc 2 bai thi tot nghiép THPT va dai hoc sap t6i.
- Hé thdng hoa kién thirc va phwong phéap day hoc.

2.2. Nhiém vu:



- Néu dugc nhiing co so ly luén vé phuong phap giai nhanh cac bai toan, néu ra
mot s& phuong phap cu thé va nguyén tic ap dung cho mdi phuwong phap.

- Thyc trang vé trinh do va diéu kién hoc tap cua hoc sinh dac biét 2 16p khoa hoc
tu nhién trude va sau khi st dung phuong phap.

- Tir viéc nghién ciru van dung sang kién rat ra bai hoc kinh nghiém dé phat trién
rong gép phan nang cao chat luong giang day.

3. P6i twong nghién ciru.

Thyc hién day dé tai ¢ 16p 12 Al nam hoc 2018-2019, so sanh két qua thu dwgc
voi lop 12 A2 cung doi tugng.

4. Gi6i han cua deé tai.
Bai con lac 10 xo, chwong dao dong co, chuong trinh Vat 1y 16p 12.

5. Phuong phap nghién ciru.
Pé hoan thanh t6t sang kién nay, t6i d van dung cac phuong phép sau:
- Phén tich 1y thuyét, tong hop kinh nghiém.

- Nghién ctru k¥ sach gido khoa 12 va sach nang cao, céc tai lidu lién quan dé hoan
thanh t6t sang kién.



II. PHAN NOI DUNG
1. Co s6 li luan.
1.1. Vai tro cua bai tdp vat ly.

Giai bai tap vat ly 1a mot trong nhitng hin  h thirc tap luyén chi yéu va dugc tién
hanh nhiéu nhat. Trong moi tiét hoc hoat dong giai bai tap vat ly tham gia vao qua trinh:

- Hinh thanh va rén luyén ki nang, ki xdo van dung kién thic vao thuc tién. Theo
M.A.Danilov, “Kién thirc s€ dugc ndm virng that sy, néu hoc sinh c6 thé van dung thanh
thao chung hoan thanh vao nhirng bai tap li thuyét hay thuc hanh”.

- Hinh thanh kién thirc méi (ké ca cung cap cac kién thirc thuc tién), on tip nhiing
kién thirc da hoc, cing co kién thirc co ban cua bai giang. Mot don vi kién thirc mdéi, hoc
sinh chi c6 thé ghi nhd khi dugce luyén tap nhi€u lan.

- Phat trién tu duy vat li.

- Kiém tra danh gié kién thtrc, ki nang va ki xdo, dic biét 1a gitip phat hién trinh do
phat trién tri tu¢, lam boc 10 nhiing khé khan, sai lam cua hoc sinh trong hoc tap dong
thoi giup ho vugt qua nhitng kho khan va khac phuc céc sai lam do.

- Gido duc tu tuong dao dure, ki thudt téng hop va huong nghiép. Vat li la mot mon
hoc lién quan dén nhiéu hién tuong trong doi song. Nhiing kién thirc vat li cung dugc tng
dung trong ki thudt va cudc song hang ngay. Hoc sinh khi giai BTVL la tim dén ban chét
clia cac van dé do va ap dung né giai quyét cac van dé cua cudc song.

1.2. Phdn logi bai tdp vit ly.

- Dya vao phuong tién giai c6 thé chia bai tap vat 1y thanh cac dang:

+ Bai tap dinh tinh: Bai tdp dinh tinh la nhimg bai tdp ma khi giai chi can 1am
nhitng phép tinh don gidn, c6 thé tinh nham, yéu cau giai thich hoac duy dodn mot hi¢n
tugng xay ra trong nhirng diéu kién xac dinh. Bai tap dinh tinh gitp hi€u r6 ban chat cua
cac hién tuong vat 1y va nhiing quy luat cua ching, 4p dung dugc tri thuc 1y thuyét vao
thure tién.

+ Bai tap dinh luong: Bai tdp dinh luong la nhimg bai tdp ma khi giai phai thuc

hién mot loat cac phép tinh va két qua thu duoc mot dap sb dinh luong, tim duoc gia tri
ctia mot s6 dai luong vat 1y.

+ Bai tap thi nghiém (khong nghién ctru):Bai tap thi nghiém la nhiing bai tap doi
hoi phai 1am thi nghiém dé kiém chimg 10i giai Iy thuyét hay tim nhiing sb liéu can thiét
cho viéc giai bai tap.

+ Bai tap d6 thi: Bai tap d6 thi 1a nhitng bai tdp ma trong d6 cac sb lidu dugc st
dung lam dir kién dé giai phai tim trong cac d6 thi cho trudc hodc nguoc lai, yéu cau phai
biéu dién qua trinh dién bién ctia hién tugng néu trong bai tap bang do thi.

- Dya vao murc d6 kho khin ctia bai tp dbi vai hoc sinh ¢ thé chia bai tap vat ly
thanh cac dang:

+ Bai tap co ban, ap dung.
+ Bai tap tong hop va nang cao.

1.3. Nhém bién phdp vé t6 chirc.



1.3.1. Tro choi.
MOt vai hinh thurc t6 chire tro choi:
- Tro choi 6 chir.
- Tro choi héi — dép.
- Tro choi ghép tranh.
- Tro choi héi hoa dang chu.
- Tro choi em tap lam nha khoa hoc.
1.3.2. Tao khong khi lop hoc.

“Khong khi 16p hoc” 1a trang thai tam ly — mot dang cua bau khong khi tim 1y cua
HS tai 16p hoc. Trang thai tam ly nay néu dugc chuan bi t6t ¢ thé grap HS chiém linh tri
thirc mot cach thuan loi nhat.

Khéng khi 16p hoc duoc tao nén béi cac yéu td vat chat (phong hoc, am thanh, anh
sang, khong gian, mdi trudong su pham, ...) va cdc yéu to tinh than (quan h¢ thay — tro, tro
— tro, tro — xa hoi).

1.3.3. Thi dua hoc tap.

Néu cac tiét hoc ctr dién ra déu déu, khong co gi dic biét thi HS s& dé nham chan,
khong c6 gi dac bi¢t dé HS chu y, tor d6 khong thé ghi nhé tot bai hoc. Trong qua trinh
day hoc, GV c6 thé t6 chirc cho HS phong trao thi dua hoc tap nham khoi day ¢ cac em
tinh ndng dong, tinh than ham hoc hoi, taing cuong kha nang chu dong, sang tao cua cac
em HS. Tt do cling gop phan boi dudng kha nang ghi nhé cuia HS.

GV c¢6 thé phat dong thi dua theo nhom nho hoic thi dua theo t6 dé cac em néu
cao tinh than hgp tac, rén luyén kha ndng giao ti€p va trinh bay y kién trudc tap thé.

1.3.4. Hoat dong ngoai khoa.

Hoat dong ngoai khoéa c6 vai tro kha quan trong trong qua trinh gido duc HS phat
trién toan dién. Bén canh céc kién thurc dugc hoc trén 16p, thong qua cac hoat dong ngoai
khéa cac em HS duoc on luyén lai cac kién thirc, khac sau kién thire va cé diéu kién lién
hé thuc t€ nhiéu hon. Tur d6 tao diéu kién dé HS hi€u kién thirc va ghi nhé kién thirc mot
cach sau sac.

1.3.5. Xép thoi khéa biéu, lich hoc.

Viéc xép thoi khoa biéu, lich hoc hop li ciing 14 mdt trong nhitng bién phap gop
phan nang cao hiéu qua qua trinh day hoc.

Viéc xép lich hoc qua day dic, hoac sap Xép cac mon hoc trong mot bubi hoc
khong hop li s& gay kho khan trong viéc tiép thu kién thirc méi ctia HS, dé 1am bo 6c mét
moi, kién thirc méi duge HS tiép thu mot cach thy dong.

1.4. Phwong phdp chung cho viéc gidi bai tdp vt Iy.

Gom cac budc chinh sau:

1.4.1. Tim hiéu dé bai.

- Poc ky dé bai, xac dinh y nghia vat ly cua cac thuat ngi, phan biét nhirng dur
kién d3 cho va nhing 4n sb can tim.



- Tém tat dé bai hay vé hinh dién dat cac diéu kién ctia dé bai.
1.4.2. Phan tich hién tuong.

- Tim xem cac dit kién da cho c6 lién quan dén nhiing khai niém, hién tuong, quy
tac, dinh luat vat 1y nao.

- Hinh dung cac hién tugng dién ra nhu thé nao va bi chi phoi bdi nhitng dinh luat
nao nham hiéu ré6 dugc ban chat cia hién tugng dé c6 co sé ap dung cac cong thirc chinh
xac, tranh mo mam va ap dung may moc cac cong thirc.

1.4.3. Xdy dung ldp lugn.

- Xay dung 14p luan 12 im mbi quan h¢ gitra an s6 va dir kién di cho. bay la budc
quan trong cua qua trinh giai bai tap. Can phai van dung nhitng dinh luat, quy tic, cong
thire vat ly dé thiét 1ap moi quan hé néu trén. C6 thé di theo hai huéng dé dua dén két qua
cubi cung;

- Xuét phat tir an sb, di tim mdi quan hé gitra mdt an sb voi mot dai luong nao do
bang mot dinh luat, mot cong thirc c6 chira an so, ti€p tuc phat trién 1ap luan hay bién doi
cong thie do theo cac dir kién da cho dé dan dén cong thirc cudi cung chi chira moi quan
hé gitra an s6 voi cac dir kién da cho.

- Xuét phat tir nhitng dit kién cua dé bai, xay dung 1ap luan hoic bién ddi cic cong
thirc dien dat mo61 quan h¢ gifra di€u kién da cho véi cac dai luong khac dé di dén cong
thirc cuoi cung chi chira an s6 va cac dir kién da cho.

1.4.4. Bién luan.

- Phan tich két qua cudi cing dé loai bo nhitng két qua khong phu hop véi didu
kién cua dé bai va khong phu hop véi thyc te.

- Kiém tra xem di giai quyét hét cac yéu cu cua bai toan chua; kiém tra két qua
tinh toan, don vi hodc c6 thé giai lai bai toan bang cach khac xem c6 cung két qua khong.
2. Thue trang van dé nghién ciru.

2.1.Thuec trang vin de.

C6 nhiéu tai lidu da nghién ctiru vé phuong phap giai bai tap néi chung nhung c6
rat it tai liéu nghién ctru vé phuong phap giai nhanh cho HS pho thong. Doi voi mon vat
1y, van dé giai nhanh cho HS cting nhu cac phuong phap giip HS lam nhanh van con rat
it, chua nghién ciru sau. Ching van con rét roi rac, nho 1é va chua cé tinh hé thong.

2.2. Gidi phdp thuce hién.
Hudng dan HS hé thong lai Iy thuyét co ban, cac dang bai tap va phuong phap giai
nhanh céc dang d6. V&i mdi dang s& lya chon mot sb bai tap dién hinh, kém theo céc

phuong phap giai khac nhau, tir @6 phén tich wu va nhuoc diém cua ting cach, tir d6 gitp
hoc sinh lyra chon va tim ra phuong an gidi nhanh va tiét ki¢m thoi gian nhat.

Cung cap cho Hs céac cong thirc c6 lién quan dé giai nhanh bai tap dao dong diéu
hoa cta con lac 10 xo.

3. N6i dung va hinh thirc ciia giai phap.
3.1. Ly thuyét vé dao dpng diéu hoa.



+ Dao dong : Dao dong 1 chuyén dong cé gidi han trong khong gian, lap di lap
lai nhiéu lan quanh mét vi tri can bang (VTCB).

+ Dao dong tuan hoan: Dao dong tudn hoan 13 dao dong ma trang thai chuyén
dong cua vat dugc lap lai nhu cii (trd lai vi tri i, huong cii) sau nhitng khodng thoi gian
bang nhau.

+ Dao dong diéu hoa: Dao dong diéu hoa 1a mot dao dong trong do ly dd cua vat la
mot ham cosin hay sin cua thoi gian x = Acos(ot + @), A, o, ¢ la cac hing sb.

+ Phuong trinh cua dao dong diéu hoa c6 dang: x = A.cos(ot + @)
- Lid6 (x) ctia dao dong 1a do 1éch cua vat khéi vi tri can béng.
- Bién do (A) ctia dao dong 1a do 1éch 16n nhét cta vat khoi vi tri can béng Xmax-
- Pai lugng (ot + @) goi 13 pha cuia dao dong tai thoi diém t.
- Pai luong ¢ 1 pha ban dau cua dao dong (pha cua dao dong tai thoi diém ban
dau (t=0))
- Pai lugng 14 tan s6 goc cua dao dong.
+ Chu ki cta dao dong diéu hoa 1a khoang thoi gian (ky hiéu T) dé vat thuc hién
duoc mdt dao dong toan phan.
R
0
- Bon vi cua chu ki 1a giay (s).
+ Tan s6 (ki hiéu f) ciia dao dong diéu hoa 1a: s dao dong toan phan thyuc hién
trong mot gidy.
- C6 don vi la mdt trén giay (1/s), goi 1a Hec (ki hiéu Hz).
- Cong thuc biéu dién mbi lién hé giita tan s6 goc, chu ki va tan sé:
_27
T

+ Biéu thirc ly dg, van tde, gia tdc cua vat dao dong diéu hoa:

24

- Biéu thuc ly do: x=Acos(ot+ o)
- Biéuthicvintéc: v=x=—oAsin(ot+e¢)= oAcos[(ot+e)+ /2]
—= V4n tc nhanh pha /2 so véi ly d6
- Biéu thuc gia téc cua vat: a=v =x"=-0’Acos(ot+ ¢)
= o Acos[(ot+ @)+ 7]
— Gia toc }éc}‘l pha T SO v6i ly d6 ( nguoc pha) va léch pha 7/2 so véi vén tdc.
3.2. Ly thuyét vé con ldc lo xo.

- M5 td: Con lac 10 xo gdm mot 16 xo c6 do cung k, khéi lugng khong dang ké,
mot dau gan c6 dinh, dau kia gan voi vat nang khoi luong m .



- Phuwong trinh dao dong: x = Acos(ot + @); voi: ® =\/z ;

m
- Chu ki, tan so ciia con lic 1o xo: T = 27'5\/E; -1 \/E
k 27 \'m

- Néng lwong ciia con lic 1o xo:
1

n < 1 . )
+ DPong nang: |W, = —mv’ = —mw’ A°sin’ (@t + @) = Wsin® (ot + )
g g Wq 5 5

+ Thé nang: |W, = %ma)zx2 = %ma)zAzcosz(a)t +¢) = Wcos” (at + @)

+Conang: |[W=W,+W, = %kA2 = %ma)zAz = hang sb.

DoOng nadng, thé nang cua vat dao dong diéu hoa bién thién tuan hoan voi tn so

goc 0’ =2, tan s6 £ = 2f, chu ki T’ = %

+4
X =
. v 1
Khi Wy=nW, = e
v=1wA o
n+1



SO PO TU DUY CUA CON LAC LO XO
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3.3. Cac dang bai tap.
Dang 1: Chu ky, tin s6 dao dong ciia con lic 1 xo.
1.Phwong phap.
— Thoi gian thyc hién N daodong 1a t=NT

— Lién quan td1 d§ dan Al cua 10 xo

T=2n\/§
Tzzn\/a hay g
k Al

g.sina

voi Al = |1, -1,| (lp chiéu dai tu nhién cta 16 x0)

1cb

T=2n
— Lién quan t6i su thay ddi khéi luong m
T1=27f,/ﬂ T12:47'c2ﬂ m; =m, +m, = T, =2x &:T32=T12+T22
m
Tzzzﬁwf% T22:4“2T2 m, =m, -m, =T, =2n %:Tf:Tf—Tzz

— Lién quan t6i su thay doi k ghép 10 xo
+ Néi tiép %=L+L = T2 =T+ T,
1 2

+Songsong: k=k +k, = L_-1,1

T T T,
2. Bai tap.
Cau 1. Con lic 10 xo gém vat m va 10 xo k dao dong diéu hoa, khi mic thém vao

vat m mdt vat khac c¢6 khoi lugng gap 3 1an vat m thi chu ki dao dong ctia chiing

A.tinglén 3 1an. B.giamdi31an.  C.tinglén 2 lan. D. giam di 2 lan.
Huwéng din gidi:
Céch 1: Chu ki dao dong cua hai con lic: T= 275\/%; T =2n /Im:m =2n %n = %z%

Cach 2: m tang 4 1an — T ting 2 lan ( T~V )

Cau 2. Khi treo vat m vao 10 xo k thi 10 xo gian ra 2,5¢cm, kich thich cho m dao
dong. Chu ki dao dong tu do cua vat la

A. 1s. B. 0,5s. C. 0,32s. D. 0,28s.
Huéng dén gidi:

Tai vi tri can bﬁng ta cod PZFdhé mg = kAL, = % _Al
g

2 Al 2
N T=—n=2"\/E:27t _OZZRJO’O 2 =0.32(s)
® k g 10

10



Céu 3. Mot con lic 10 xo dao dong thang ding. Vat c6 khoi lugng m=0,2keg.
Trong 20s con lac thuc hién dugc 50 dao dong. Tinh do ctrng cua 10 xo.

A. 60(N/m) B. 40(N/m) C. 50(N/m) D. 55(N/m)
Huwoéng din gidi:
T=L=04s
N
2 2
T:2n\/§ = k=M _AT02 o /m).
k T 0,4

Céu 4. Hai 10 xo0 c6 chiéu dai bang nhau d6 cing twong tng 1 ki, k,. Khi mic vt
m vao mot 10 xo ky, thi vat m dao dong véi chu ki Ty =0,6s. Khi mic vat m vao 10 xo ks,
thi vat m dao dong voi chu ki T, = 0,8s. Khi mic vat m vao hé hai 10 xo k; song song v&i
k, thi chu ki dao dong cia m la.

A. 0,48s B. 0,7s C. 1,00s D. 1,4s

Huwéng din gidi:
T’T;
T= |52 =048s
T7 +T,

, (;ﬁu 5. Mot 10 xo c6 do cing k méc voi vat nang m; c6 chu ki dao dong T,=1,8s.
Néu mac 10 xo d6 voi vat nang m, thi chu ki dao dong 1a T, = 2,4s. Tim chu ki dao dong
khi ghép m; va m, vdi 10 xo ndi trén
A.2.5s B. 2,8s C. 3,6s D. 3,0s

Huwoéng din gidi:

T=\T? +T} =18 +2,4> =3s

Dang 2: Xac dinh lue tac dung cwe dai va cure tiéu tac dung 1én vét va diém treo 10
x0 - chiéu dai 10 xo khi vat dao dong.

~

. Phwong phap:

*

Tinh Al (bang cac cong thirc & trén)
So sanh Al voi A

*

Tinh k = mo’ = m4Ti22= mdr’ff = F , 1

*

1.1. Chiéu dai €6 xo: /=1 + Al

S

v6i Iy 1a chiéu dai tyr nhién ciia £6 X0 nén
1 1a chidu dai khi con ldc & vi tri can bing chi &)
LA AA z . A gian, gian
A 1a bién do cua con fac khi dao dong. khéng
o =10 +AL+A bi nén
= v A
0=l +Al—A X \ 4

N X
Hinh a (A < Al) Hinh b (A > Al) 11



1.2 Luc dan hoi: Fy, = - K.Ax (N)

(Néu xét vé d6 Lon cua Cuc dan hoi). Fy, = K.(AL + x)
1. Fdhmax = K(AE + A)

2. Fanmin = K(AL - A)Néu AL > A A

3. Famin = 0 khi AL < A (Fgpmin tai vi tri £0 x0 khong Al X
bi bién dang)

1.3. Luc phuc hdi  (fuc kéo  ve): M2

|th =ma=m (- ®°.X)=- K.x|

Nhén xét: Truong hop €0 xo treo thang ditng Lwe dan hoi va e phuc hoi khdc nhau.
*** Trong truong hop A > At

Foen = K(|x| - AL) V61 [x] > AL.
Fnenmax = K|A'AE|
1.4. Tim thoi gian €0 xo bi nén, gian trong mot chu ky.

- Go1 @y, £a gbc nén trong maot chu ky.

- Open = 2.0 Trong do: cosa = Al

A
_ Puen Pyian 2n— nén
- tnén o > tgién = £ = P =T- tnén
® ®

. & e . \ , ~ n . t . .
- Ti s0 thoi gian £0 xo nén, dan trong mot chu ky: H= 2= Puen

. (p .
gian gian

#x% Mot s6 trwomg hop dic biét:

. 2
-NeuH=l — 3 SOL:MZESCOSOLZA—KZL = A =2A/
4r 2 3 A 2
(Pdfmz?
® r
-NéllH:l—> 2 :)q:%:E:cos(x:A—gzizAzﬁAf
3 31 2 4 A \/E
(pdﬁnz?

Doi voi con Lic €0 xo nam ngang ta van dung cac cong thic cua €0 xo thang dung
nhung AL = 0 va Cuc phuc hdi chinh €3 Cuc dan hoi Faumax = K. A va F gpmin = 0

2. Bai tdp:
Cau 1 : Mot vat nho c6 khdi lugng 500 g dao dong diéu hoa dudi tac dung cua
mdt luc kéo vé ¢o biéu thic F = — 0,8cos4t N. Dao dong cuia vat co bién do la

A. 6 cm B. 12 cm C.8cm D. 10 cm
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Huwong din gidi:
Biéu thirc luc kéo vé ¢6 dang: F =— mo’x = — mo’Acos(ot + ).

08 _ ﬂ—0,1 m= 10cm.

Khi d6: mo’A=0,8. Suyra: A= —= ~=
mo 0,54

Cau 2: Con lic 10 xo treo vao gia ¢ dinh, khdi lugng vat nang la m = 100g. Con
lic dao dong diéu hoa theo phuong trinh x = cos(105t)cm. Liy g = 10 m/s*. Lyc dan hoi
cuc dai va cuc ti€u tac dung 1én gia treo c6 gia tri la

Huwoéng din gidi:
A Fox=15N;Fin=05N B.Frax=15N; Fin=0N
C.Fux=2N; Fo,=05N D. Fpax=1N; Foin=0N.
A=Ilcm=0,0lm

HD: Fo=k(Al+A) v6i {AI=£ -0,00m = Fpu=50.0,03=1,5N
()
k =mo® =50N/m
Céu 3: Con lic 10 xo treo thiang ding, dao dong diéu hoa v6i phuong trinh

X = 2c0s20t(cm). Chiéu dai ty nhién ciia 10 xo 1a 1, =30cm, ldy g = 10m/s”. Chiéu dai nho
nhat va ldn nhat cia 10 xo trong qua trinh dao dong lan luot 1a

A.28,5cmva 33cm. B.31cm va 36ecm. C. 30,5cm va 34,5cm. D. 32cm va 34cm.
Huwéng din gidi:

A=2cm=0,02m

Al=£ -0,025m
(O]
l,=0,3m

lmax=lotAl+A=0,3+0,025+0,02=0,345m=34,5cm

Lyin = lo+ Al— A = 0,3 + 0,025 - 0,02 = 0,305m = 30,5cm

Ciu 4: Mot con Lic £0 xo ¢6 chiéu dai tu nhién €a £, = 30 cm, d¢ ctimg cua €0 xo (4
K = 10 N/m. Treo vat ning c6 khdi Lugng m = 0,1 kg vao £0 xo va kich thich cho €0 xo
dao dong diéu hoa theo phuong thang dimg vai bién do A =20 cm. Xac dinh thoi gian £0
X0 bi nén trong mdt chu ky?

A.l_s B.—s C.

15 10 S D.xts

w3

Huwong din gidi:

Taco: ty, =

etre
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cos % 10 ! —= ——:> 2 2_n
i o= 20 2 i 3 ¢=2¢'= 3 @ 2n T
Trong do: :>tnén=w=m=gs
\/7 —10rad/s '

Cau 5: Goi M, N, I la cac dlem trén mot 10 xo nhe, dugc treo théng dimg & diém O cb
dinh. Khi 10 xo0 ¢6 chiéu dai ty nhién thi OM = MN = NI = 10cm. Gan vat nhé vao dau
dudi I ciia 16 xo va kich thich dé vat dao dong diéu hoa theo phuong thang ding. Trong
qua trinh dao dong, ti s6 d0 16n luc kéo 16n nhit va do 16n luc kéo nhod nhat tac dung 1én
O bang 3; 16 xo gidn déu; khoang cach 16n nhit giita hai diém M va N 1a 12 cm. Lay n° =
10. Vat dao dong voi tan s6 1a

A. 2,9 Hz. B. 3,5 Hz. C. 1,7 Hz. D. 2,5 Hz.

Huwoéng din gidi:
+ MNpx = 12cmnén Lyx =36 cm =1y + A+ Al, > A+ Al,=6cm (1)

+ Theo bai Fax = 3Fmin nén dé dang c6 Al =24 (2)
Tr(l)va(2) = f=2,5Hz

Dang 3: Niing lwong ciia con lic 10 xo dao dong diéu hoa

1. Phuwong phap.

Phuong trinh dao dong: x = Acos(®w t+ ¢) m

Phuong trinh van téc: v = -Awsin(ot + ¢) m/s
a) Thé ning: W, = %kx2 Z%kAzcosz((ot + o)
b) Pong nang: W, = %mv2 Z%mmzAzsinz(mt + ) = %kAzsinz((ot + )

¢) Co niing: W =W, + W, = %k Al= %moazAz.

+ Khi W= Wy = x =% A\f Y2 — khoang thoi gian giita 2 1an lién tiép dé W,= Wy lal T

+ Thé nang va dong ning ciia vat bién thién tudn hoan véi ciing tan s6 goc ®’=2, tan sd
dao dong f* =2f va chu ki T’=T/2.

+ Chii y: Khi tinh nang luong phai d6i khdi luong vé kg, van tc vé m/s, ly o vé mét
2. Bdi tdp:
Cau 1: Mot vat nhé dao dong diéu hoa theo phuong trinh x :IOcos(47ct—§) cm. Xac

dinh vi tri va van toc cua vat khi dong nang bang 3 lan thé nang.
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Huwong din gidi:

+ Lido:x = +A/ + _10/ _+5J§cm
n

+ Van tdc: v= 47[ 10 =+ 51t cm/s.

JHTW

Céu 2: Mot vat nho khéi lugng 100g dao dong diéu hoa véi chu ki 0,2 s va co ning 1a

0,18 J (mbc thé ning tai vi tri can bang). Ly = =10. Tai li d6 3v/2 cm, ti s6 dong ning
va thé ning 1a

A3 B. 4 C.2 D. 1
Huéng dén gidi:

Cich 1: Ta cb: o= 2?“ ~10x.

mmn’A?

Conang: W= =A=0,0m=6cm.

2
TISOE—W W, A 2X =1.
W, X

t

t

Cach 2: Ta ¢o: W=lmu)2A2 = A=006m=6cm = x=32 cm=i.
2 V2
M tai vi trf ny thi —a =1,
Wt
Cau 3: Hai chét diém M va N ¢6 cung khoi lugng, dao dong diéu hoa cung tan s doc
theo hai duong thang song song ké nhau va song song vdi truc toa do Ox. Vi tri can bang
ciia M va cia N déu ¢ trén mot dudng thang qua goc toa dd va vudng goc véi Ox. Bién
d6 cia M 12 6 cm, cua N 1a 8 cm. Trong qua trinh dao dong, khoang cach 16n nhat giita M
va N theo phuong Ox 1a 10 cm. Mdc thé ning tai vi tri can bang. O thoi diém ma M c6
dong ning bang thé ning, ti s6 dong nang cia M va dong ning cua N 1a

AL B. 3. c. 2 p. 1o
3 4 16 9
Huwéng din gidi :

Cach 1: Bién do cia M 1a 6 cm, cua N 1a 8§ cm. Trong qua trinh dao dong, khoang cach
16n nhét gitta M va N theo phuong Ox 1a 10 cm, ma: 6>+ 8= 10%; suy ra hai dao dong
vuong pha nhau.
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O thoi diém ma M c6 dong ning bang thé ning

thi x:ii.
2

Khi d6 , dong nang ctia vat khi di qua li do

duoc tinh theo biéu thirc

1 2 2 2_ i 2
WdM ZEk(Al _XM)=6 (\/5) zi
\\Y 1 2 2 8, 16
aN Ek(Az XN) _(ﬁ)

Cdch 2: Khoang cach giira hai chat diém M, N:

wn =Xy —Xy| =[6cos (ot +¢,, ) —8cos (ot +@, )|

= ‘6cos(cot+(pM)+8cos(cot+(pN +n)‘ = ‘Acos(mt+(p)‘

2 2
= X, Vva x, vuong pha, do do (X_MJ J{X_NJ =1.
Al

A2
2
o , A> Xy 1 A
Mat khac: W, =W, =>x,, =+, do do ==X, ==
dM tM M \/_ ( NJ 2 N \/5
2
2 2 2 Alz_(Alj _( )
Khi do Vu AL Xy V2 - L2 9
WdN VIZ\I Ai_XIZ\I A2 _ i ’ 8?2 (i)z 16
2 ﬁ ,\/5

Céu 4: Con lic 16 xo treo thiang dimg c6 vat nhé m, 16 xo c6 do cimg k = 100
N/m. Vat dang treo ¢ vi tri can bﬁng thi dugc kéo t&i vi tri 10 xo din 4,5 cm roi truyén
cho vat van tdc 40 cm/s theo phuong thiang dung, luc nay vat dao dong diéu hoa véi co
ning 40 mJ. Lay g = 10 m/s*>. Chu ki dao dong 1a

A Zs. B. ”ﬁs. c. D. Zs.
10 5 3[ 8
Huwéng din gidi:

W = %m\ﬂ + %kf & 0,04 = 0,08m +0.010125 — 0,45 + 0,5m°

& 0,5m° —0,37m +0,06125 = 0 < m = 0,25kg(viAl < 0,045 = m < 0,045kg)

T=27Z'\/E=27Z'1/O’25 :ls
k 100 10
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Dang 4. Viét phwong trinh dao déng didu hoa —Xac dinh cic dic trung ciia mot
DDDH.

1.Phwong phap

Cdch 1:(Phuong phdp truyén théng)

* Phuong trinh dao dong c6 dang : X = Acos(ot + ¢) cm

* Phuong trinh van tc: v = -mwAsin(ot + ¢) cm/s

* Phuong trinh gia toc: a=-o’Acos(ot + @) cm/s>
TITim @

o =2nf= 2%, vo1 T =% N: Tong s6 dao dong trong thoi gian At

w=\F,(k:N/m;m:kg)

m

®= /i, khi cho Aly="8 =& .
Al, k o’

v — \/E — |amax|= |Vmax|
JAZ2 —x2 X V A A

Q):

Tim A

A= lmax_ lCB hOﬁc A= 1CB - 1min.
Tim @ (thudng ldy — n < @ < 7): Dua vao diéu kién ban dau

Luwu ¥ : — Vit di theo chiéu duong thi v > 0 — sing < 0; di theo chiéu 4m thi v < 0—
sing > 0.

— Trudc khi tinh ¢ cin xac dinh & @ thudc goc phan tu tht may cia duong
tron luong giac

Cidch 2: Dung sé phirc biéu dién ham diéu hoa
(NHO MAY TINH X 570MS; 570ES; 570ES Plus)
1. Co sé ly thuyét:
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X, =Acosp=a
{x =Acos(wt+9) ., {x(o) = Acos¢ ©) ¢
A

=
v =—wAsin(w.t + @) Vo) =—@Asing Yo _ Asingp=>b
@

a = X(O)

Vay x = Acos(wt + @) «—">>x =a+bi, { Vo)
h=_O

w

2. Phuwong phap giai s6 phirc:

a=xg, ~ y
= X=X —Oi 5 4L p=x=Acos(wt+ @)
h=—9 @ w

w

Biét luc t = 0 ¢o:

3. Thao tac trén may tinh (fx 570MS;570ES): Mode 2, R (radian), BAm

V

A, ) .

nhap: x , ———i
a

- Véi may fx 570ES: bam tiép SHIFT, 2, 3, may s& hién 4 .~ ,», d6 1a bién d6 A va
pha ban dau .
- Véi may fx 570MS: bam tiép SHIFT, + (» 4,0)),= (Re-Im) may hién A,
sau d6 badm SHIFT, = (Re-Im) may s& hién .

4. Chu y cac vi tri dac biét: (Hinh vong tron luwgng giac)

Vitri cua vat Phan Phan d0: Két qua: Phuong trinh:
lac dau t=0 thye: a b atbi=AZp  x=Acos(ott)
Bién duong(l): a=A 0 AZ0 x=Acos(mt)
X0 = A, Vo= 0
Theo chiéudm a=0 bi=A1 AZn?2 x=Acos(ot+n/2)
(ID): x9=03; vy
<0
Bién am(II): a=-A 0 AZT x=Acos(wt+)
Xp~= - A, Vo = 0
Theo chiéu a=0 bi=-A1  AZ-7n/2 x=Acos(wt-1/2)
duong (IV): xo=
0 sV = 0
Vi tri bat ky: a= Xg b v, . AL x=Acos(wt+)
[=——1I
0]
2. Bai Tap

Bai 1: Mot vat dao dong diéu hoa co bién do A =24 cm ,chu ky T=4 s Tai thoi
diém t =0 vat ¢o 11 do cuc dai am (x = -A)
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a)Viét phuong trinh dao dong diéu hoa x ?
b) Tinhx ? v 2 a ? & thoi diém t=0,5s

Huong dén oldi:

Cach 1: a)zz_ﬂ = (rad/s)
T 2
Tait=0=> x,=—A=Acosp = cosp=—1 pen
v, =0=—wAsinp=sinp=0

=> x=24 cos[%t + ﬂj(cm)

a=x,=-4=-24

Cdch 2: Dung may tinh : V) —x=-24;
b =——=

@

bam M4y Fx570Es: Mode 2, Shift Mode 4 (R:radian), Nhap: -24,
SHIFT 23 —24 / 7= x = 24cos(§t+7z)cm

S \/_

b) x= 24cos[%.0,5 + 7[) =—-16,9(cm)> v= —24§sinT - (—127:)(—72) =26,64cm/ s

Cau 2: Mot chét diém dao dong diéu hoa trén truc Ox. Trong thoi gian 31,4 s chét
diém thuc hién duoc 100 dao dong toan phén. Gbc thoi gian 1a luc chat diém di qua vi tri
¢6 1i @6 2 cm theo chiéu 4m véi toc d6 1a 4043 cm/s. Ldy © = 3,14. Phuong trinh dao
dong cua chat diém 1a

A. x=6cos(20t—§j cm. B. x=4cos(20t+§j cm.

C. X=4COS(20t—§) cm. D. x=6cos(20t+%) cm.

Huwong din gidi:

T=i=31’4=1,314s.8uyra m:2_n: 2n =20 rad/s.
N 100 T 1314

2 2
A= x§+£&j = 27+ % =4 cm-
™ 20

¢= g ( Dya vao duong tron luong giac)

Vay phuong trinh dao dong cta vat 1a x =4cos (20t +§j CImL.
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d. Két qua cua dé tai.
Két qua thyuc hién dé tai trong nam hoc 2018 - 2019

Phan loai
Lép Yéu T1:ung Khs - Tong
Kém binh (%) Gioi (%)
(%) (%)
bC 12A2 14,4 35,7 28.5 21,4 100
TN 12A1 2,5 30,3 37,2 30 100

Xét vé ti 18 HS yéu - kém, trung binh, kha - gioi: qua két qua thu dugc & trén, ta thay
ti 1¢ HS bi diém yéu - kém & cac 16p thyc nghiém ludn nho hon 16p d6i chimg, nguoc lai
ti 16 HS dat diém kha - gioi & cac 16p thuc nghiém 16n hon cac 16p dbi ching.

Qua su quan sat cac gio hoc, vé phia hoc sinh t6i nhan thiy kha nang 1am bai cta cac
em & 16p thyc nghiém t6t hon 16p doi chung.

Qua su phan tich trén chung t6i nhan thdy cac em & 16p thuc nghiém 1am bai tot
hon 16p d6i ching. Diéu dé da khang dinh mdt s6 phuong phap cua to1 1a dung dan, co
tinh kha thi.
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II. KET LUAN
1. Két luan.

Nghién ctru phuong phap giai nhanh giap HS ghi nh¢ bai hoc, 1a mot van dé c6
tinh tmg dung rat cao. N giip HS dé dang nam bat tr1 thirc khoa hoc mot cach chu dong
va bén lau. Do vay, toi mong rang dé tai nay s& tiép tuc duoc cac cac thay cO quan tam va
nghién ctru sdu hon nhdm tim hiéu thém nhiing bién phap day hoc tot nhét gitp 1am bai
cua HS c6 hi€u qua hon, nang cao chat lugng day va hoc.

Dai chiéu véi muc dich va nhiém vu da dé ra, sang kién da giai quyét dé xuat duogc
nhém cac bién phap nham giap hoc sinh lam bai tot hon, do la:

e Nhom bién phap sw dung phwong phap, phwong tién day hoc:
- Str dung cac phuong phap tryc quan.
- Str dung phuong phéap day hoc néu van dé.
- Str dung phuong phap hoat dong nhom.
e Cdc bién phdp vé t6 chirc:
- Tro choi, tao khong khi 16p hoc.
- Thi dua hoc tap, hoat dong ngoai khoa.
- Xép thoi khoa biéu, lich hoc.
2. Kién nghi.
Tu cac két qua nghién ctru cua dé tai, toi xin ¢6 mot sd kién nghi sau:
a. V¢ dé tai nghién ciru.

Nghién ctru cac phuong phap giai nhanh giup HS lam bai nhanh la mot van dé co
tinh tmg dung rat cao. No gitp HS dé dang nim bat tri thirc khoa hoc mot cach chu dong
va bén lau. Do vay, toi mong rang dé tai nay s€ tiép tuc dugc cac nha gido duc hoc, cac
thay c6 quan tdm va nghién ctru sdu hon nhim tim hiéu thém nhirng bién phap day hoc
tdt nhat giap viéc ghi nhd bai cua HS c6 hi€u qua hon, nang cao chat luong day va hoc
hoa hoc.

b. Vé phia nha truong.

- Xép thoi khoa biéu, lich hoc hop li. Tao diéu kién cho cac em hoc tap chu dong,
tranh nho1 nhét kién thurc.

- Trang bi co s¢ vat chét: tranh, anh, dung cu thi nghiém,. . . dé HS dé dang chiém
linh tri thirc khoa hoc.
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- Thuong xuyén tao san choi bo ich cho cac em “choi ma hoc, hoc ma choi” dé céac
em cam thay cac kién thurc hoc trén ghé€ nha truong 1a hitu ich.

c. Vé phia gido vién.

- Ttr nam hoc 2011-2012, B6 Giao giuc va Pao tao dﬁ‘ ra chi dao thuc hién giam tai
chuong trinh day hoc. Do d6, GV c6 nhi€u thoi gian d€ dau tu vao phuong phap giang
day, nghién ctru tim ra phuong phap nhanh nhat giup HS lam bai hoc mdt cach hiéu qua
nhat.

- Pa dang héa cac phuong phap day hoc nhim giup HS khong bi nham chéan vé 16i
day hoc cua GV.

- Tham khao va hoan thién thém cac bién phap ma dé tai da dé xuat dé gop phan
nang cao chat lugng day hoc.

- GV nén tao bau khong khi thoai mai, giup HS hoc tap tich cuc.

Trén day la két qua nghién ctru cua dé tai “Mot s6 phuong phap giai nhanh bai tap
dao dong diéu hoa cua con lic 10 x0”. Vi thoi gian c6 han nén dé tai khong tranh khoi
nhimng thiéu so6t. Té6i mong nhan dugc ¥ kién dong gop quy bau ciia quy thay cd nham
dong gop vao viéc nang cao chat luong day va hoc ciia nuée nha.
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TAI LIEU THAM KHAO

1. Sach gido khoa Vat 1y 12.
2. Sach gido vién Vat ly 12.
3. http://baigiang. violet.
4. http://thu vién vat ly.

5. Nhiing diéu can biét luyén thi dai hoc, cao déng mon Vit Ly.

Duyét ciia HP cham SKKN Nguoi viét sang kién

Tran Thi Hong Phuong
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MUC LUC
I. PHAN MO PAU
1. Ly do chon dé tai.
2. Muc tiéu, nhiém vu cia dé tai.
3. Pdi twong nghién ciru.
4. Gi6i han cua dé tai.

5. Phuwong phap nghién ctru.
II. PHAN NOI DUNG

1. Co s6 li luan.

2. Thue trang van dé nghién ctru.

3. Noi dung va hinh thirc cia gidi phap.
I1I. KET LUAN

1. Két luan.

2. Kién nghi.
TAI LIEU THAM KHAO
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