VO THANH KHIET - NGUYEN TRONG SUU

ON TAP

EVat i

CHUAN Bl CHO Ki THI
TRUNG HOC PHO THONG QUOC GIA

NHA XUAT BAN GIAO DUC VIET NAM-



VU THANH KHIET — NGUYEN TRONG SUU

ON TAP MON VAT LI

CHUAN BI CHO Ki THI TRUNG HOC PHO THONG QUOC GIA

NHA XUAT BAN GIAO DUC VIET NAM






LOI NHA XUAT BAN

T nam hoc 2014 — 2015, hoc sinh cdp Trung hoc phé thong trong toan
quoc bat ddu thuc hién ki thi Trung hoc pho thong quoc gia. Theo chi dao
ctia Bo Gido duc va Dao tao, trong ki thi nay, hoc sinh bat budc thi 3 mon
1a Ngit van, Todn va Ngoai ngit, ddong thdoi modi hoc sinh dugc tu chon
1 mon khac trong s6 5 mon Vdr li, Hod hoc, Sinh hoc, Pia li, Lich st.
Du 12 mon thi bat buoc hay mon thi tu chon, thi sinh déu phai nd luc 6n
tap, luyén thi t6t dé gianh két qua cao trong ki thi quan trong nay. Két qua
cua ki thi khong chi 1a can ci& giip cidc em dugc cong nhan tot nghiép
Trung hoc phé thong ma con gianh nhitng wu troi 1am co sd dé xét tuyén

N N . N 2 N 2z 2 A
vao truong dai hoc va cao dang ma cdc em c6 nguyén vong lua chon.

Dé gitdp cdc em hoc sinh Trung hoc phé thong, dic biét 1a hoc sinh 16p 12,
on tap va thi dat két qua t6t trong ki thi Trung hoc phé thong qudc gia,
Nha xudt ban Gido duc Viet Nam t3 chiic bién soan, xuat ban bo sich On
tdap chudn bi cho ki thi Trung hoc phd thong quoc gia va bo siach Bo dé
chudn bi cho ki thi Trung hoc phd théng quéc gia & 8 mon hoc: Ngit van,
Toan, Vat 1i, Hoa hoc, Sinh hoc, Lich st, Dia li, Ti€éng Anh. Hai bo siach
on luyén cho ki thi Trung hoc phé thong quoc gia déu chd ¥ t6i nhitng yéu
cdu va luu y chung nhdm gidp cho hoc sinh on luyén dat két qua cao.
Riéng bo sach On tdp chudn bi cho ki thi Trung hoc phd thong qudc gia,
cac tac gia chu y hon dén nhitng kién thic, ki nang dugc hoc trong cap
Trung hoc phé thong, chli yé&u tap trung ¢ chuong trinh 16p 12. Dic biét, ca
hai bo sach déu tap trung bién soan, lua chon nhitng cau hoi, bai tap dién
hinh, tiéu bi€u theo hudéng d6i mdi kiém tra danh gid va thi t6t nghiép
Trung hoc phé thong quéc gia do Bo Gido duc va Dao tao chi dao. Theo do,
céc cau hoi va bai tap dugc phan hoa theo cdc mitc do nhan biét, thong hiéu,
van dung (thap) va van dung cao. Pong thoi, cdc cau hoi, bai tap ciing chd
y t6i cdc dang md, c6 tinh séng tao, ddnh gid ding nang luc va pham chat

cua hoc sinh.



Vi y nghia va tinh than trén, cdc nhom tac gia cta cac bd sach & ting
mon hoc di ¢6 ging bién soan, lua chon cdc cau hoi va bai tap thich hop
nham gidp cdc em hoc sinh 6n luyén va thi dat hiéu qua tot nhat. Mac da
vay, sach lan dau dugc bién soan, kho tranh dugc nhiing sai sét nhat dinh.
Nha xuat ban Gido duc Viét Nam rat mong cac thay gido, cod gido, cac em
hoc sinh va cdc quy phu huynh c6 nhitng gép ¥ dé 14n tdi ban t6i day, sich
duogc t6t hon. Thu gép y xin giti vé theo dia chi: Cong ty ¢ phan Dich vu
xuét ban Gido duc Ha Noi, s6 187B Giang Vo, Ha Noi.

Tran trong cam on.

NHA XUAT BAN GIAO DUC VIET NAM



Theo quyét dinh ciia Bo Gido duc va Pao tao, tir nam hoc 2014 — 2015, céc trudng
Trung hoc phd thong trong toan qudc s& thuc hién ki thi Trung hoc phd thong Qudc gia. Tai
ki thi ndy, tit ca moi hoc sinh déu phai thi ba mon bat budc va it nhat mot mon tu chon,
trong d6 c6 mon Vat Ii.

Noi dung va phuong phdp 6n tap, thi, kiém tra mon Vat 1i theo yéu cau clia ki thi Quoc
gia nay ¢6 nhiéu diém khéc biét v6i cdch 6n tap, thi va kiém tra hién hanh.

Trude hét 1a do yéu cau hudng t6i danh gia nang luc ctia hoc sinh, nén cac ki thi da
chuyén huéng tir kiém tra nang vé Ii thuyét sang yéu cdu van dung, biét giai quyét van dé
trong cac tinh hudéng tuong tu va trong thuc tién,...

Tiép theo 1a do yéu cdu hoi nhap Qudc té, viéc thi, kiém tra can phit hop véi cich thiic
va trinh do chung, xu thé chung clia nhiéu nuéc phat trién.

Cu6i cung 1a do muc dich vira dé xét t6t nghiép Trung hoc phé thong, vira cung cap co
s& dit liéu cho tuyén sinh dai hoc nén dé thi mon Vat Ii phai thay doi, kéo theo cach day,
cach hoc, cach on tap phai thay doi.

Nhim gitp céc em hoc sinh Trung hoc phé thong on tap, cling ¢d cdc kién thiic 1i thuyét,
rén luyén Ki nang giai bai tap Vat 1i, dat két qua tot trong ki thi Trung hoc phé thong Quéc
gia mon Vat Ii sip t6i, ching toi bién soan cudn : “On tdp mén Vit Ii chudn bi cho ki thi
Trung hoc pho théng Quéc gia”.

Séch dugc viét bam sat chuong trinh va sach gido khoa Vat 1i 12 gébm 19 cha dé :
Chui dé 1. Dao dong diéu hoa
Chii dé 2. Con lic 10 xo
Chui d@é 3. Con lac don
Chii dé 4. Dao dong tat dan. Dao dong cudng biic
Chii dé 5. S6ng co. Phuong trinh séng co
Chii dé 6. Giao thoa séng. Séng ding
Chui dé 7. Sbng am
Chii dé 8. Mach dién xoay chiéu. Cong suat dién tiéu thu cia mach dién xoay chiéu

Chii dé 9. May phat dién xoay chiéu. Dong dién ba pha. Mdy bién ap



Chii dé 10. Dao dong dién tir

Chii d@é 11. Séng dién tiur

Chu dé 12. Tén sic 4nh sdng

Chui dé 13. Giao thoa dnh sdng

Chui dé 14. Quang phd. Biic xa khong nhin thay

Chui dé 15. Hién tugng quang dién. Thuyét luong tlr anh sing

Chiui dé 16. Hién tugng quang dién trong. Hién tugng quang — Phat quang.
Mau nguyén ti Bo

Chui dé 17. Cau tao hat nhan. Nang luong lién két hat nhan. Phan ting hat nhan

Chui dé 18. Su phéng xa

Chii dé 19. Phan tng phan hach. Phan ting nhiét hach

Mbi cht dé gém 3 ndi dung chinh :
I — Kién thic can nhé

Hé thong hoa céc kién thiic trong tam, cong thic co ban nhat, gidp hoc sinh c6 thé 6n
luyén trong thoi gian ngan nhat.

IT — Phuong phdp giai cac dang bai tap co ban

Pua ra phuong phép giai chung cho cdc dang bai todn co ban va mot s6 vi du dién hinh
clia mdi dang d6, gitip hoc sinh hé théng hod cac bai tap khi on luyén.

III — Bai tap on luyén

Heé thong cdc cau hoi va bai tap tir dé dén kho, tir co ban dén nang cao. Nham gidp hoc
sinh van dung, dao sau, mo rong kién thic va rén luyén ki nang giai bai tap.

Cu6i sach 1a phan hudéng dan giai va dap an.
V6i noi dung va cau tric nhu trén, ching toi hi vong sé€ gitp cédc thay co gido va cic

em hoc sinh ¢6 dugc mot tai liéu tot dé o6n luyén nham dat duoc két qua cao trong ki thi
Trung hoc pho thong Qudc gia.

CAC TAC GIA



Chuong I. DAO PONG CO

Chude 1
DAO DONG DIEU HOA

I — KIEN THUC CAN NHO

1. Dao déng co 13 chuyén dong qua lai quanh mét vi tri cdn bdng, chang han chiéc
thuyén nhap nho tai chd neo dau quanh vi tri cia thuyén khi n6 ding yén (vi tri can bang).
Dao dong co clia mot vat c6 thé 1a tudn hoan hoidc khong tudn hoan. Néu sau nhitng khoang
thoi gian bang nhau, goi 1a chu ki, vat trd lai vi tri cli v6i van téc nhu cii thi dao dong cua
vat 1a dao dong tudn hoan. Dao dong tuin hoan don gian nhat 1a dao dong diéu hoa.

2. Chon tryc toa d¢ Ox, goc O tai vi tri cdn bang P, o) p P, x
cua vat (Hinh 1.1). Toa do x cua vat dao dong doc ~ _A X N
theo truc Ox tinh tir vi tri can bang goi 1a li do. Dao
dong diéu hoa la dao dong trong dé li do cua vdt la Hinh 1.1

mot ham cosin (hay sin) cua thoi gian :
x = Acos(ot + @) (1)

Phuong trinh x = Acos(wt + @) duoc goi la
phuong trinh ciia dao dong diéu hoa.

3. Moi lién hé giita dao dong diéu hoa cua M
diém P va chuyén dong tron déu (véi toc do géc o) \
cta diém M (Hinh 1.2). M,

Diém P dao dong diéu hoa trén mot doan thang P, A
luon luon c6 thé coi 1a hinh chiéu clia mot diém M 2
chuyén dong tron déu lén dudng kinh clia doan thang doé.
Khi diém M chuyén dong duoc mot vong thi diém P
thuc hién dugc mot dao dong toan phdn va trd lai vi
tri cii theo huong cii.

4. Cac dai luong dac trung cia dao dong diéu hoa Hinh 1.2

Trong phuong trinh x = Acos(ot + @) thi :

* A la bién do dao dong, d6 la gia tri cuc dai cta li do x tng véi lic cos(ot + @) = 1.
Bién do6 luon luon duong.

* ot + ¢ 12 pha clia dao déng tai thoi diém t, c6 don vi 1a radian (rad). V6i mot bién do
da cho, pha la dai lugng xac dinh li do x ctia dao dong.



* ¢ 12 pha ban ddu, pha tai thoi diém t = 0, ¢6 thé duong, am hoac bang 0. Trong mot
chuyén dong cu thé thi A va ¢ ¢6 gia tri xac dinh, tiy theo cach kich thich dao dong.

— Chu ki cta dao dong diéu hoa, ki hiéu T, 1a khoang thoi gian dé thuc hién mot dao

dong toan phan : T = 2n (don vi la giay (s)).
®

— Tan s6 cua dao dong diéu hoa, ki hiéu f, 1a s6 dao dong toan phan thuc hién duoc

trong mot gidy, c6 don vi la héc (Hz) hoac s L
Hé thiic : w=2—n= 2nf.

5. ¢ Vdn toc cua vdt dao dong : v =—-oAsin(ot + @) 2)
*Giatoc:a= —(ozAcos(cot + @)= —w°X 3)
Suy ra phuong trinh dao dong diéu hoa (1) 1a nghiém cua phuong trinh dong luc hoc :
a=-ox hay x" + w’x =0 4)
Tu (1) va(2) suyra: o’ x + v = 0°A° 5
6. Tong hop hai dao dong diéu hoa
a) Phuong phdp biéu dién dao dong diéu hoa bdng vecto quay
VE vecto A c6 géc tai O, ¢6 do dai ti 1 vé6i bien
do A cua dao dong va tao v6i mot truc Ox nam ngang
mot géc bang pha ban dau ¢ cua dao dong (vé lic ¢ = 0). \co

>

Cho vecto A quay theo chiéu duong (ngugc chiéu
kim déng ho) véi téc do géc khong déi w (Hinh 1.3). o

=Y

b) Tong hop hai dao déng diéu hoa cing Hinh 1.3
phuong, cang tan so. Phuong phdp gian do Fre-nen

Dé t6ng hop hai dao dong diéu hoa cling phuong,
cung tan so :
X1 = Acos(ot + @)
X, = Aycos(ot + ¢,)
nguoi ta thuong dung phuong phdp vecto quay cua
Fre-nen : V& vecto OM; (A1) c¢6 modun bing bién

do A, va tao véi truc Ox mot goc bang @, va v& OM»

(Kz) c6 modun bang bién do A, va tao véi truc Ox

mot géc bang ¢, (Hinh 1.4). Hinh 1.4
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Vecto MO = MO; +OM; la vecto biéu dién dao dong téng hop :
X =X; + X, = Acos(ot + @)
Hinh binh hanh OM;MM, khong bién dang khi quay.
Bién d¢ A dugc tinh tir hé thic :
A’ =A7+ A +2A A, cos(p, —9,) (6)
Pha ban ddu ¢ clia dao dong téng hop dugc x4c dinh boi :
A sing, + A,sing,

(7

tanQ =
A, cosp, +A,coso,

A@ =|p, —¢,| goi 1a dg léch pha cha hai dao dong.
Hai dao dong cung pha khi A¢p = n2m, v6i n 1a mot s6 nguyén ; la nguoc pha khi

A = (2n + D ; 12 vuong pha khi Ag=(2n + 1)%.

Truong hop cung pha : bién do ctia dao dong téng hop 1a 16n nhat
A = Al + A2
Truong hop nguge pha : A nhd nhat, A =|A - A,|.

II - PHUONG PHAP GIAI CAC DANG BAI TAP CO BAN

Dang 1. Tim cdc dai lugng déc trung cua dao dong diéu hod vé phuong
trinh dao ddng diéu hod

1. Phuong phap giai

a) Muon tim phuong trinh dao dong cta vat, chi can dva vao dang tong quat cua
phuong trinh dao dong va dua vao diéu kién ban dau (tic 1a lic bat dau dao dong, thudong
dugc chon 1a goc thoi gian, nghia 1a ldc t = 0, thi vat c6 toa do bang bao nhiéu va van toc
cuia né bang bao nhiéu, c6 hudng thé nao ?). Tir d6 sé tim A va ¢ khi biét o (hodc T, hoic f).
N6i chung, c6 thé x4c dinh hai trong ba dai luong A, m, ¢ trong phuong trinh dao dong dua
vao dit liéu ctia dé bai. Néu dé bai cho phuong trinh dao dong dudi dang ham sin thi phai
chuyén vé dang ham cosin va chi y dén cdc cong thiic :

. T _ . T
sSimna = COS(O(. —E) , hOﬁlC cosa = Sll’l(OH‘E) .

b) Dua vao dang cu thé clia phuong trinh dao dong sé& x4c dinh duoc van toc, gia toc &
mot thoi diém bat ki bang céch 14y dao ham cap 1 (dé tinh van t6c) va dao ham céap 2 (dé
tinh gia t6c). Va ngugc lai, khi biét cac gia tri cua toa do (hoac cua van toc, hoac cua gia
toc) s& tim dugc thoi diém t. Ciling c6 thé dua vao hé thic giita toa do va van toc (hé thic
(5) 6 muc I) dé tim duoc toa do khi biét van toc, va ngugc lai.



¢) Trong cac cong thiic van toc, gia tdc va ca phuong trinh dao dong, can ghi ding cac
don vi tuong tng. Cu thé 1a néu x do bing cm thi van toc do bing cm/s va gia t6c bing
cm/s%, con néu x do bing m thi van ¢ do bing m/s va gia t6c do bing m/s>. Nhung cin
phai Iuu y 1a : don vi clia ® luon ludn la rad/s va don vi cta ¢ luodn luon 1a radian.

2. Cacvidu

Vi du 1. Cho phuong trinh ctia mot dao dong di€u hoa : x = —SSil’l(l Ont + gj (cm).

Xdc dinh bién do A, chu ki T, tan s6 f, pha ban dau ¢, li d0 ban dau x,, d0 dai quy dao s,
li do x, tai thoi diém t; = 0,05s. Xac dinh céc thoi diém t, vat c6 1i do x, = 2,5cm.
Hudng dan giai :
Bién doi phuong trinh dao dong vé dang co ban :
X = —SSin(l Ot + Ej = —5005(1 Ont+2— Ej
3 3 2

= 500s(10nt+£—£+ nj
3 2

X = SCOS[I Ot +5?nj (cm).

Tudoétacod:

* Bién d0 A = 5cm * Tan s6 goc o = 10m(rad/s)
e Tén s6 f = — = 5Hz * Pha ban dau ¢ = 5—n(rad)
2n 6
*Chuki T =%= 0,2s * P dai quy dao s = 2A = 10cm

st 53

* Li do ban dau x,(t =0) =5cos P —4,33cm.
*Lidolicty:
x,(t=t,=0,05s) = 5cos(10n.0,05 +5?nj = 5COS% =-2,5cm.
* Céc thoi diém t, vat ¢6 1i do x, = 2,5cm.
X,=25= 5005(1075‘[2 +5_nj = cos(lOnt2 +5_ch = 1
6 6/ 2

4n—1

20

12n-7
60

10mt, + on
6

s
:§+2nn:>t2: S

10mt, +2% =y ong = ¢, =
6 3

S

véin=1,2,3,...

(Hai nghiém t, Gng véi hai chiéu chuyén dong khédc nhau).
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Thoi diém ty, 14n thitk :

Vi K18, (k=1,3,5,.), thay n =L o ¢ = ZK*Le
2 20
v6i k chin, (k = 2, 4, 6,...), thay n = k t, = 61{—_7(5).
2 60
Vi du 2. Trong dao dong diéu hoa, van tdc tic thoi
A. cung pha véi pha cua li do. B. nguoc pha véi pha cua li do.
C. tré pha g so véi li do. D. sém pha g so vdi li do.

Hudng dan chon dap an :

Ta co : v=—-wAsin(ot + @) = wAcos(wt+(p+gj. Nhu vay van toc tic thoi sém pha
T 1
) so voi i do. Chon D.

Vi du 3. Dao dong dicu hoa c6 phuong trinh x = 6005(1 Omt —2?“) (cm). Vao lic
t=0,2s, li d6 x va van toc v ¢6 gia tri :

A. 3cm va —307m(cm/s). B. 3cm va 30n\/§ (cm/s).

C. =3cm va 30n(cm/s). D. -3cm va 30ﬂ\/§ (cm/s).

Hudng dan chon dap an :
Thay t = 0,2s vao phuong trinh dao dong da cho, ta c6 :

X = 6cos(101t.0,2 —%j = 6cos(2n —2?“) = 6c0s43—n

Vi cos4—n _L nén: x = 6(—1) =-3cm.
3 2 2
Lay dao ham cdp 1 biéu thic cta x, ta ¢6 phuong trinh van toc :

V= —10n.6sin(1 Omt —2?“] (cm/s)

Vé6it=0,2s,tadugc: v= —1071.6sin43—7T

5 5

Vi sin43—7T = +7, nén: v= 60717 =30m/3 (cm/s). Chon D.

11



Vi du 4. Mot vat dao dong diéu hoa vé6i bién do A = 2cm va chu ki T = 2s.

a) Viét phuong trinh dao dong cua vat, chon goc thoi gian la ldc né di qua vi tri can
bang theo chiéu duong.

b) Tinh li do clia vat tai thoi diém t = 3,5s.
Hudng dan giai :

21t 27
a)Tacd: o=—=—=m(rad/s).
) T3 ( )

Dang chung ctia phuong trinh dao dong : x = 2cos(nit + ¢), v6i diéu kién khi t = 0 thi
x=0vav=x"=-2nsing > 0. Tir d6 suy ra cosp =0 va sinp <0. Vay : o= —g.

Phuong trinh dao dong la: x = 2cos(7ct —gj (cm).
b) Tai thoi diémt=3,5stacod: x = 4cos(3,5n —gj =4cos3nt =—4cm.

Vi du 5. Dao dong di€u hoa c6 phuong trinh : x = 6cos(nt —%j (cm).

Tai vi tri x = 3cm, van toc c6 gia tri :
A. 3n(cm/s). B. \/gcm/s. C. 2n\/§ (cm/s). D. 37[\/§ (cm/s).
Hudng dan chon dap an :

Theo phuong trinh dao dong da cho ta thdy dao dong c6 bién do A = 6cm va tan s6 goc

o = m(rad/s). Gl do x = 3cm, dung hé thic (5), ta cé :
2 2

A:x2+v—2, tacé: 6° :32+V—2 —v?=27n°
® T

Van toc c6 gia tri: v= 1.3+/3 cmy/s. Chon D.

Dang 2. Bdi tap vé t6ng hop hai dao déng diéu hod cling phuong, cling
tén 8

1. Phuong phap giai

C6 thé dung mot trong hai céch sau :

a) Dung phuong phép dai s6 : Ap dung céc cong thic bién ddi téng (hoiac hiéu) cdc
ham lugng gidc thanh tich cac ham luong gidc. Tuy nhién, cdch nay dan dén cédc phép tinh
dai s6 phtc tap. Thuong chi nén dp dung cho trudng hgp hai dao dong thanh phan c6 bién
do bang nhau : A| = A,.

12



Khi détacd: x =x; + X, = Aj[cos(ot + @) + cos(ot + ¢,)].
a-b

Ap dung cong thic : cosa + cosb = 2cos b 3

COS

R

Tix do, ta c6 bién do dao dong téng hgp : A =2A, cos(%j

¢, +0,
2
b) Dung phuong phép gian d6 Fre-nen da néu & muc a. C4ch nay thuan tién hon. Khi
gidi bai tap c6 thé d4p dung ngay céc cong thic tinh A va ¢ di néu & muc I (cdc cong thic

(6) va (7).

va pha ban dau : ¢ =

2. Cacvidu

Vi du 1. Tim dao dong téng hgp cta hai dao dong diéu hoa ciing phuong, cling tan s6 :
X, = 2/3cos(3mt) (cm) ; X, = 4sin(37ct +%j (cm).
Huéng dan giai :

Trude hét ta dua x, vé ham cosin :

X, = 4sin(3nt + 4;) = 4cos(3nt + 4% — gj = 4cos(37tt + S?TE) (cm)

Ta ¢6 thé ding cdc cong thic tinh A va tan, hodc vé cdc vectd quay A1, A2 roi tdng
hop lai : A=A1+A.

* Cach 1. Taco: A’ =A7 +A;+2A,A,cos(9, —0,),
A;sing, + A, sing,

va tang = )
A, cosp, +A,coso,

véi A, =243cm; Ay =4cm; @, =0; (Pz=%“_

Tur d6 tim dugc : A =2cm ; (p:g.
T
Suyra: x = 4cos(3nt + Ej (cm).

e Cdch 2. V& céc vectd OM| = Aj (c6 modun bing 2\/3, lam véi truc Ox géc @ = 0)

va vectd OMa = A (c6 modun bang 4, lam véi truc Ox géc @, =%). Sau do6 v€ vecto

OM =OM; + OM? (Hinh 1.5).
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Ta thay tam giac MOM, c6

— T

va MMIO=n—5—n=—=3O°.
6 6

Nhu vay c6 thé két luan tam gidc MOM, 1a nia

tam gidc déu, véi géc MOM, = 90° =§.

Tu d6 tim dugc : OM =A =2cm; ¢ = g, va X = 2005(375‘[ +gj (cm).

Vi du 2. Dao dong téng hop ciia hai dao dong diéu hoa cling phuong, cling tin so :

X, = SSin(l Ot + gj (cm) va x, = 8005(1 Omt + %j (cm)

1a dao dong di€u hoa c6 bién do va pha ban dau 1a :

T

A.6,5cm; —. B. 8,5cm ; l.
6 12
C. ~ 10,5¢cm ; 0,306rad. D. 9,5cm ; g
Chon dap an ding.

Hudng dan chon dap an :

Trude hét dua x; vé dang cosin :

X, = SSin[l Ot +Ej = SCOS(I Omt + E—Ej = 5005(1 Omt —Ej (cm)
3 3 2 6
Taco: A’=A]+A;+2AA,cos(p,—¢,) =5 +8 +2.5.8cosB—(—%ﬂ

A? =89+ 80cos% =109,71 = A = 10,47 ~ 10,5cm.

Ssin| — |+ 8sin
A sing, +A,sing, 6 4

Va: tang = =
A, 08, + A, €059, SCOS(—nj +8cos
6 4
tang = 3,1568 =0,3161 = ¢ =0,306rad. Chon C.
9,9869
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III -

1.1.

1.2

1.3.

BAI TAP ON LUYEN

Phuong trinh clia mot dao dong diéu hoa 1a x = —6cos(4nt +§j (cm).

Chon phat biéu dung.
A. Bién do A = —6¢cm. B. Pha ban dau ¢ = g(rad).
C.Chuki T=0,5s. D. Li d¢ ban dau x (t = 0) = 1,5cm.

Pit-tong cia mot dong co mdy nd dao dong diéu hoa truot trong xi-lanh mot doan dai
12cm. Bién do dao dong di€u hoa ctlia pit-tong nay 1a
A. 12cm. B. 24cm. C. 3cm. D. 6¢cm.

PN < , N T 2 . A ~ N , ~ N > 9 N
Dao dong diéu hoa c6 chu ki gs. O li do 3cm vat dao dong c6 van t6c bang nlra van
toc cuc dai. Van toc cuc dai c6 gia tri

A. 2043 cm)s. B. 153 cmys. C. @(cm/s). D. 30cm/s.
T

1.4. Dao dong diéu hoa c6 phuong trinh : x = 8COS(20'[ —gj (cm).

1.5.

1.6.

1.7.

Van toc cuc dai cia dao dong c6 gia tri
A. 40cm/s. B. 80cm/s. C. 160cm/s. D. 200cm/s.

. x < LT . A x . NI
Khi dao dong diéu hoa, vat c6 chu ki E(S) va van toc cuc dai 30cm/s. Tur vi tri can

bing vat c6 thé ra xa nhat mot doan

A.2cm. B. 3cm. C. 4cm. D. 5cm.

Chu ki cta dao dong diéu hoa 0,17(s). O 1i do 2cm, vat dao dong c6 van téc 20cm/s.
G 1i do lem, do 16n van toc 1a

A. 10cm/s. B. 20cm/s. C. 30cm/s. D. 40cm/s.

Vat dao dong di€u hoa véi bién do A trén doan MON va chu ki T. Goi P, Q 1a trung
diém ctia MO va ON (Hinh 1.6).

M P O Q N
-A A "X
Hinh 1.6
a) Thoi gian d€ vat di cac doan duong PO va OQ 1a
A= B~ c L D. -
4 6 8 12

15



1.8.

b) Thoi gian d€ vat di cdc doan dudng MN va QN Ia
L B. L. c. L. D.
12 8 6
Mot chat diém dao dong diéu hoa quanh vi
tri can bang O, trén quy dao MN = 20cm
(Hinh 1.7). Thoi gian chat diém di tr M dén M N
N la 1s. Chon truc toa do nhu hinh v&, goc
thoi gian lic vat di qua vi tri can bang theo Hinh 1.7
chiéu duong. Quang dudng ma chat diém da
di qua sau 9,5s ké tir lic t = 0 1a
A. 190cm. B. 150cm. C. 180cm. D. 160cm.

e Dé dan chung cho cdc cau 1.9, 1.10.

e

@)

=Y

Mot vat dao dong diéu hoa theo phuong trinh ¢6 dang x = Acos(wt + @). Bién do dao

dong bang 3cm, pha ban dau bang g : tdn s6 dao dong 1a \/6Hz.

1.9. Phuong trinh van toc la :

1.10.

1.11.

1.12.

1.13.

16

A.v= 371\/8 sin (TC\/E’[ +§j (cm/s). .V = 1271\/8 sin (Zn\/_t + J (cm/s).
C.v= —3n\/8 sin(n«/gt + gj (cm/s). = —611\/7 s1n(2nft +— j(cm/s)

Phuong trinh gia toc 1a :

A.a=-144n cos[2n\/_t+ j(cm/s) B.a= 144n cos(Zn\/_t+ j(cm/s)

C.a=-72n cos(Zn\/_t+ j(cm/s) D.a=72xn cos(Zn\/_t+ j(cm/s)

Mot vat dao dong diéu hoa theo phuong trinh x = 4sin20xt (cm). Van toc trung binh
ctia vat khi di tir vi tri can bang dén vi tri ¢6 1i do 2cm 1a

A. 1,8m/s. B. 3,6m/s. C. 2,4m/s. D. 3,2m/s.

Vat dao dong diéu hoa theo phuong trinh : x = Asinwt (cm). Sau khi dao dong dugc

% chu ki vat ¢6 1i do 73 cm. Bién do dao dong cta vat 1a
A.22 cm. B. 2cm. C. lcm. D. 442 cm.

Mot vat dao dong diéu hoa véi bién do 3cm, chu ki 1s. Chon goc thoi gian 1a ldc vat
dat 1i do cuc dai, vé phia duong. Phuong trinh dao dong cua vat 1a :

A. x = 3cos2nt (cm). B. x = 3sin2xt (cm).

C.x= 3sin(nt+gj (cm). D.x= SCOS(Tct —gj (cm).



1.14.

1.15.

1.16.

1.17.

1.18.

1.19.

1.20.

1.21.

Mot chat diém dao dong diéu hoa trén doan thang MN dai 12cm véi tin s6 2Hz. Chon
g6c thdi gian 12 ltc chat diém c6 1i do 3+/3 cm va chuyén dong ngugc chidu véi chiéu
duong da chon. Phuong trinh dao dong cua vat la :

A.x= 6sin[4nt +§] (cm). B.x= 6cos(4m + gj (cm).

C.x = 6sin (4nt+§j (cm). D.x= 6cos(4nt+%j (cm).

Mot chat diém dao dong diéu hoa véi tan s6 6Hz trén qui dao 12 mot doan thing dai
6¢cm. Van toc cua chat diém c6 do 16n cuc dai bang

A. 30cm/s. B. 20cm/s. C. 113cm/s. D. 0,52m/s.

Mot chit diém dao dong diéu hoa véi phuong trinh x = Scos4nt(cm). Quing dudng
chat diém di duoc trong thoi gian 6s ké tir lic t, = 0 1a

A. 36cm. B. 75cm. C.1,2m. D. 2,4m.

Mot vat dao dong diéu hoa véi phuong trinh x = 6cosnt(cm). Téc do trung binh trong
%chu ki ké tir ldc tp =0 1a

A. 1m/s. B. 15cm/s. C. 12cm/s. D. 20cm/s.

Mot vat dao dong diéu hoa véi phuong trinh : x = Acos(ot + @) (cm). Trong és dau

tién, vatditrvitric6 lido x =+A dén vitri c6 11 do x = +T theo chiéu duong.

Chu ki dao dong cua vat l1a
A. 0,4s. B. 0,2s. C. 1s. D. 0,5s.

Mot vat dao dong diéu hoa v6i phuong trinh : x = 9cos(nt —gj (cm). Khi vat di tir vi

tri P (x, = +4,5cm) dén vi trf Q (xq = —4,5cm) thi t6c do trung binh cia vat 1a

A. 2, 7cm/s. B. 27cm/s. C. 3cm/s. D. Ocm/s.

Mot vat tham gia dong thoi hai dao dong cung phuong, ciing tan s6 c6 bién do lan
lugt 12 : A; = 3cm va A, = 4cm. Bién do clia dao dong téng hgp khong thé nhan
gia tri

A.5,7cm. B. 1,0cm. C.7,5cm. D. 5,0cm.

Mot vat thuc hién dong thoi hai dao dong diéu hoa cung phuong, cung tin sd c6

phuong trinh : x; =2 sin[Snt +g} (cm) ; X, = 2sinS7t(cm).

Van toc cha vat tai thoi diém t =2s 12

A. —10n(cm/s). B. 10m(cm/s). C. m(cm/s). D. —n(cm/s).
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1.22. Hai dao dong di¢u hoa cuing phuong, ciing tan s6 c¢6 phuong trinh dao dong 1a :

X; = Ajcos(ot + g) (cm) va x, = A,cos(ot — g)(cm). Phuong trinh dao dong tong

hop 12 : x = 9cos(wt + @) (cm). Bién do A, thay d6i duge. Biét A, c6 gid tri sao cho

A, c6 gid tri 16n nhat. Gid tri 16n nhat cla A, khi d6 1a

A. 18cm. B. 9cm. C.9+/3 cm. D. 942 cm.

Chi dé 2
CON LACLO XO

I — KIEN THUC CAN NHO

1. Con liac 10 xo 1a mot vat nang ¢6 khéi lugng m gin vao dau mot 10 xo ¢6 khai luong

khong dang ké, ddu kia ctia 10 xo ¢6 dinh, 10 xo0 ¢6 do cting k (Hinh 2.1).

2. Vi trong luc P va phan luc N tdc dung

A<t
Z

I
vao vat can bang nhau nén hop luc F c6 tic dung k F i

vao vat 12 luc dan hoi F = —kx cua 10 xo (ndm U

m

|
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII{IIII T777Y77777777

ngang) (c6 vai tro luc kéo vé) (Hinh 2.1). I / P
|

A <l
A<l

Phuong trinh dong luc hoc cua dao dong :

I
A O A

X"+£X =0, hay X"+ 0’x =0 (1)
m Hinh 2.1

Vol © = \/E la tan s6 géc cua dao dong.
m
Phuong trinh dao dong : x = Acos(ot + ¢).
Chu ki dao dong cua con lac 1o xo: T = 271\/%. 2)

3. Thé nang (dan hoi) W, clia vat dao dong :
kx* 1
W, = % = EmoazA2 cos’ (ot + @) 3)

bong nang W, cua vat dao dong :

2
W, = m2V = %mmzA2 sin’ (ot + @) 4)

5\

Dong nang va thé nang bién doi tudn hoan theo thdi gian véi tin s6 goéc bing 2 va véi

chu ki T:n\/g.
k
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Co nang ctia vat nang dao dong :
1 1
W=W,+W, =—mn’A’ =—kA® (5)
2 2
Co ndng cua con ldc 1o xo ti 1é véi binh phuong ciia bién dé dao dong. Khi khong c6
ma st, co ndng cua con ldc 1o xo duoc bdo toan.

4. Con ldc 1o xo (treo) thang dimg (Hinh 2.2a va 2.2b)
— Vat nang chiu tic dung ctia hop luc, cla trong luc
P (P = mg) va luc dan hoi Fy, (Fg, = —k(x + Al), Al 1a do

SN C e a1 m
dan cua 10 xo tai vi tri can bang O, Al = Tg

— Tan s6 goc va chu ki dao dong ctia con lac 10 xo
thang ding :

k m
w—\/g,T—%t\/; (6)

— Thé nang W, cta vat dao dong bao gom thé nang trong

truong W, va thé nang dan hoi (Wdh = %k(x + Al)zj.

| Hinh 2.2 b)
— Co nang clia con lic 10 xo thang ding c6 biéu thiic W = Ek(A +Al)*, duoc bao toan

(chon mdc tinh th€ nang trong trudng tai vi tri bién dudi).
5.Chuy

Néu vat m cta con lac gan véi hai 10 xo ¢6 do cing k; va k, thi ta dua vé mot 10 xo
tuong duong co6 do cung k.

— Trudng hop hai 10 xo mac song song (Hinh 2.3) tacé : k =k; +k, (7)
ky ky
m
m
Hinh 2.3
— Trudng hop hai 10 xo mac néi ti€p (Hinh 2.4) ta ¢6 :
k k k
%:kl+ki hay k== (8) 3 W m |
1 2 1 + 2 I
ky
m
Hinh 2.4
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