DAO PONG CO HOC
Phan L CON LAC LO XO
L KIEN THUC CO BAN.
1. Phuong trinh dao dong c6 dang :  x = A.cos(wt + @) hoic x = A.sin(w.t + @).
Trong dé: + A la bién do dao dong.
+ @ 1a van toc goc, don vi (rad/s).
+¢ la pha ban déu (12 pha ¢ thoi di€ém t = 0),don vi (rad).
+ x 12 li do dao dong & thoi diém t.
+ (.t + @) 1a pha dao dong (12 pha & thoi diém t).
2. Van téc trong dao dong diéu hoa.v = x = —A.w.sin(wt +@); v=x = Aw.cos(o.t+ ).

3. Gia toc trong dao dong diéuhod. a=v =x =—-A.w’ cos(wt+@)=—a’x

Hoic a=v =x =—Aw sin(wt+@)=—-w"x
V2 x2 V2
4. Cic hé thuc lién hé gita x , v, a: A2=x2+—2;? s =Ly=tJA'-x
®
2. 1
5. Chu ky dao dong: T=""-2x /"=
0] kf
L Jk_o

6. Tén s6 dao dong : f=

7. Luc trong dao dong diéu hoa :

+Luc dan héi: F, = kJAl +x| = k|Al £ Asin(wt + ).

+Luyc phuc héi : F, = —k.x =—m.o’ .x = —m.o’ A.sin(ot +p).
8. Nang lugng trong dao dong diéu hoa : E=E,;+E,

1 1 )
Trong d6: +E, = E.m.v2 = E.m.Az.a)z.mn2 (w.t + @).La dong nang ctia vat dao dong

+E, = %.k.x2 = %.k.Az.cos2 (0t +@)= %.m.a)z.Az.cos2 (w1 + @). La thé nang cha vat

dao dong ( Thé nang dan hoi ).

=E=E,+E, =%.m.a)2.A2 =%.k.A2 = const .

9. Céc loai dao dong : + Dao dong tuan hoan. + Dao dong diéu hoa.
+ Dao dong tu do. + Dao dong tat dan.
+ Dao dong cudng biic. + Su tv dao dong.
II. BAI TAP
DANG 1. XAC PINH CAC PAC PIEM TRONG DAO PONG PIEU HOA
I1.Phuong phap.

+ Néu dau bai cho phuong trinh dao dong ctia mot vat dudi dang co ban :
x = A.sin(w.t + @), thi ta chi can dua ra cdc dai lugng can tim nhu : A, x, @, @,
+ Néu dau bai cho phuong trinh dao dong clia mot vat dudi dang khong co ban thi ta phai 4p dung cac
phép bién ddi luong gidc hoac phép d6i bién s6 ( hodc ca hai) dé dua phuong trinh dé vé dang co ban roi
ti€n hanh lam nhu truong hop trén.
11. Bai Tdp.

Bai 1. Cho cdc phuong trinh dao dong diéu hoa nhu sau :

a) x=>5.sin(4.7t +%) (cm). b) x =-5.sin(2.7¢ +%) (cm).

¢) x=-5.sin(xt) (cm). d) x=10.cos(S.xt+ %) (cm).

Xéc dinh bién d9, tAn s6 gbc, pha ban dau,chu ky, tin s6, cia cdc dao dong diéu hoa d6?
Loi Giai



a) x = 5.sin(4.7.+ %) (cm). = A =5(cm); 0 = 4.7(Rad | 5); ¢ = %(Rad);

27 27w 1
T="-="=0,5(s =—=2H
o 4 (s.f = T 0,5 (F2)

b)x = —5.sin(2.7.4 + Z) = 5.sin(2.71 +%+ 7)=5.sin(2.71 +5l). (cm).

= A=5(cm);® =2.7(rad / s); (/J——(Rad):>T— —1( ); f— =1(Hz).

¢) x =-=5.sin(r.t)(cm) =5.sin(x.t + 7r)(cm)

= A=5(cm);0=n(Rad/s);p=n(Rad);T =—— 27 =2(s); f =0,5(Hz).
V4

d) x=10.cos(5.7t +§)cm =10.sin(5.7 ¢ +§+§)cm =10.sin(5.7¢ +5'?ﬂ)cm .

= A=10(cm);=5.7(Rad | s); =5'?7[(Rad);T _i—” = 0.4(s); f =—— = 2,5(Hz).

Bai 2. Cho cdc chuyén dong dugc mo ta béi céc phuong trinh sau:
. T .
a)x =5.cos(zwt)+1(cm) b) x =2.sin° (2.7t +g) (cm) ¢) x =3.sin(4.7.t)+3.cos(4.7.t) (cm)
Chitng minh réng nhitng chuyén dong trén déu 1a nhitng dao dong diéu hoa. Xéc dinh bién do, tan so,
pha ban ddu, va vi tr can bang cua céc dao dong dé.
Loi Giai

a) x=5cos(rt)+] = x—1=5cos(nt)="5.sin(rt +§) .
bat x-1 =X. tac6 X =5.sin(zt+ %) = D6 1a mot dao dong diéu hoa

V6i  A=5(cm); f=—2 =" =0,5(Hz);0 == (Rad)
2 2xm 2
VTCB ciadaodongla: X =0 x—1=0= x =1(cm).

b)  x=2.sin’2xt+2)=1-cos(dmt+2) = 1+sin(drt+2=—Z)=1+sin(d.zt-2)
6 3 302 6
PitX=x-1 = X =sin(4.zt —%) — D6 1a mot dao dong didu hoa.

Ve A=l(em)f =2 =37 (o1 p=-" (Rad)
2 27w 6

¢) x=3.sin(4.7.t)+3.cos(4.xt)=3.2sin(4.xt +Z).cos(—£) = x=3./2. sin(4.7.t +%)(cm)

— D6 1a mot dao dong diéuhod. V6i 4 =32(cm); f =—— =2(s);p = —(Rad)

Bai 3. Hai dao dong diéu hoa cung phuong , cing tan s0, c6 cic phu’orng trinh dao dong la:
x, =3.sin(w.t —%) (cm) va x, = 4.sin(a).t+%) (cm) . Bién do ctia dao dong téng hop hai dao dong
trén la:

A. 5cm. B. 7cm. C.1cm. D. 12cm.
Bai 4. Hai dao dong cling phuong , ciing tin s0 :

= 2a.s1n(a).t+§) (cm) va x,=a.sin(wt+ ) (cm) . Hay viét phuong trinh tong hop cua hai

phuong trinh thanh phén trén?

A. x=a~2. sin(w.t +%) (cm). B. x=a3 .sin(w.t + %) (cm).



3a . V4 2a . V4
C. x= 7.sm(a).t +Z) (cm). D. x= T.sm(a).t +g) (cm).
DANG 2. XAC PINH LI PO, VAN TOC, GIA TOC, LUC PHUC HOI 6 MOT
THOI PIEM HAY UNG VOI PHA PA CHO
1. Phuong phap.
+ Muon xdc dinh x, v, a, F,;, 6 mot thdi diém hay tng véi pha da cho ta chi can thay t hay pha da cho
vao céc cong thic :
x = Accos(w.t + @) hoac x = A.sin(w.t + @) ;v =—A.o.sin(@.t + @)hoicv = A.w.cos(w.t + @)
a=—-A.0" cos(wt+@p)hoaca = Ao’ sin(wr+¢) va F, =—k.x.
+ Néu da xéc dinh dugc li do x, ta c6 thé xac dinh gia toc, luc phuc héi theo biéu thic nhu sau :
a=-wx va F, =—kx=-—mo x
+Chiy:-Khi vf 0;af 0;F, f o : Van toc, gia toc, lyc phuc héi ciing chiéu véi chiéu duong truc
toa do.
-Khi vp O;ap 0;F,, p 0 : Van t6c, gia téc, lyc phuc héi ngugc chiéu véi chiéu duong
truc toa do.
11. Bai Tap.
Bai_1. Mot chat diém c6 khoi lugng m = 100g dao dong diéu hoa theo phuong trinh :

x=5.sin(2.x.t +%) (cm) . Ldy 7° ~10. X4c dinh li do, van t6c, gia toc, luc phuc hoi trong céc trudng

hop sau :
a) O thoi diém t = 5(s).
b) Khi pha dao dong la 120°.
Loi Giai

Tir phuong trinh x=5.sin(2.zr.t+ %) (cm) = A=5(cm);w=2.7(Rad /s)

Vay k=mw’ =0,1.47> ~4(N/m).

Ta c6 v=x = Awcos(wt+@)=52.mcos(2.mt +%) =10.r.cos(2.w.t + %)
a) Thay t= 5(s) vao phuong trinh clia x, vtacd:

x=5.sin(2.7.5 +%) - 5.sin(%) =2,5(cm).

3

v=10.7r.cos(2.7.5+ %) = 10.7[.005(%) =10.7.2=5./30 (cm/s).

>
a=—-wx=—412,5=-100("2) =—1(3).
Dau “ — “ chiing t gia toc ngugc chiéu véi chiéu du’ornSg truc toa fi(f).
F,=-kx= —4.2,5.107 =-0,1(N).
Dau “ — “ chiing t6 Luc phuc hoéi nguogc chiéu véi chiéu duong truc toa do.
b) Khi pha dao dong 1a 120° thay vao ta c6 :
- Lido: x=5.5in120" =2,54/3 (cm).
- Vantoc : v=10.7.c0s120° = =5.7 (cm/s).
- Giatoc: a=-w'x= —4.712.2,5.[ = -3 (cm/s?).
- Luc phuc héi : F, =—kx= —4.2,5.f = —0,1.\/§ (N).

Bai 2. Toa do cua mot vat bién thién theo thdi gian theo dinh luat : x =4.cos(4.7.t) (cm). Tinh tan s6
dao dong , li do va van t6¢ cha vat sau khi né bat dau dao dong dugc 5 (s).

Loi Giai
Tu phuong trinh  x =4.cos(4.7.t) (cm)



Tacé: A=4cm;w= 47[(Rad/s)3f———2(Hz)
2

- Li do cua vat sau khi dao dong duoc 5(s) 1a: x =4.cos(4.7.5) =4 (cm).

- Van t6c cha vat sau khi dao dong dugc 5(s) 1a: v =x = —4.7.4.5in(4.7.5)=0
Bai 3. Phuong trinh ciia mot vat dao dong diéu hoa c6 dang : x = 6.sin(100.7.¢ + 7).
Céc don vi dugc st dung la centimet va gidy.

a) Xdc dinh bién d9, tin s, van téc géc, chu ky cua dao dong.
b) Tinh li do va van toc ctia dao dong khi pha dao dong 1a -30°.

Bai 4. Mot vat dao dong diéu hoa theo phuong trinh : x = 4.sin(10.7.¢ + %) (cm).
a) Tim chiéu dai ctia quy dao, chu k¥, tan s6.

b) Vao thoi diém t =0, vat dang & dau va dang di chuyén theo chiéu nao? Van téc bang bao nhiéu?

DANG 3. CAT GHEP LO XO
1. Phuong phap.

Bai toan : Mot 10 xo c6 chiéu dai tu nhién 1, , do ciing 1a k,, dugc cét ra thanh hai 10 xo c6 chiéu dai va
do cing tuong tng la : 1;, k, va l,, k,. Ghép hai 10 xo0 d6 v6i nhau. Tim do cing ctia hé 160 xo da dugc

ghép.
Loi giai :
+ Truong hop 1 : Ghép ndi ti€p hai 16 xo (1, , k; ) va (1, ,k,).
F=lin=Far 1y FkALE, =k AlF,, =k Al b
Al = Al + Al dhl dna = Ry
F F F F
= Al ZE;AII =@ AL =22 Vay ta dugc : £:ﬂ+—d”2 = ! —iJrL KL,
k k, ) k, k, k kK ’
+ Truong hop 2 : Ghép song song hai 10 xo (1, , k; ) va (1, k).
F=F, +F,,

= kAl =kAlL +k, AL < k=k+k (@)
Al = Al = Al

. . o S .
Chii ¥ : Do ciing cta vat dan hdi duge xdc dinh theo bi€u thic : k = E 7 3)
k
. N . N N
Trong d6 : + E la suét Yang, don vi: Pa, —;1Pa=1—.
m m
+ Sla tiét dién ngang cua vat dan hoi, don vi : m*.
X A . -

+ 11a chiéu dai ban diu cha vat dan hoi, don vi : m.
T (3)tacod: ko.lo =k,.1; =k,.1, = Const =E.S.
I1. Bai Tdp.
Bai 1. Mot vat khoi lugng m treo vao 10 xo c6 do cing k; = 30(N/m) thi dao dong véi chu ky T, = 0,4(s)
.Néu méc vat m trén vao 10 xo ¢6 do cing k, = 60(N/m) thi né dao dong véi chu ky T, = 0,3(s). Tim chu
ky dao dong ctia m khi méc m vao hé 10 xo trong hai trudng hop:
a) Hai 10 xo méc nai ti€p. b) Hai 10 xo mac song song.
Bai 2. Hai 10 xo L,L, c6 cung chiéu dai ty nhién. khi treo mot vat ¢6 khoi lugng m=200g bang 10 xo L,
thi né dao dong véi chu ky T, = 0,3(s); khi treo vat m d6 bang 10 xo L, thi n6 dao dong véi chu ky
T, =0,4(s).
1.N6i hai 10 xo trén v6i nhau thanh mot 10 xo dai gdp doi rdi treo vat m trén vao thi vat m s& dao dong

o1
v6i chu ky bao nhiéu? Mudn chu ky dao dong cta vat 7' = 5 (T; +T,) thi phai tang hay giam khdi luong

m bao nhiéu?

2. N6i hai 10 xo v6i nhau béing cé hai dau dé dugc mot 10 xo ¢6 ciing do dai rdi treo vat m & trén thi chu
ky dao dong 1a bing bao nhiéu? Muén chu ky dao dong clia vat 1a 0,3(s) thi phdi ting hay giam khéi
luong vat m bao nhiéu?

Bai 3. Mot 10 xo OA=l,=40cm, do cting k, = 100(N/m). M 1a mot diém treo trén 10 xo véi OM = /4.

1. Treo vao dau A mot vat ¢6 khoi luong m = 1kg 1am né dan ra, cdc diém A va M dén vi tri A’ va M
.Tinh OA  va OM .Ldy g = 10 (m/s?).

2. Cit 10 xo tai M thanh hai 16 xo . Tinh do ciing tuong tng ctia mdi doan 10 xo.

4



3. Can phai treo vat m & cau 1 vao diém nao dé né dao dong vé6i chuky T = s.

72
10
Bai 4. Khi gdn quéa nang m; vao 1 xo , né dao dong véi chu ky T, = 1,2s. Khi gan qua nang m, vao 10 xo ,
n6 dao dong véi chu ky T, = 1,6s. Hoi sau khi gdn dong thoi ca hai vat nang m; va m, vao 10 xo thi ching

dao dong vaéi chu ky bing bao nhiéu?

DANG 4. VIET PHUGNG TRINH DAO PONG PIEU HOA

1. Phuong phap.
Phuong trinh dao dong c6 dang : x = A.cos(w.t + @) hoac x = A.sin(w.t + @) .
1. Tim bién do dao dong A: Dua vao mot trong cdc biéu thiic sau:
1 2
=mo’ A=k AE = kA A =2 ()
(4]

+ = Ao*;

= A.w;

Fmax

vmax amax

e ia o [
+ Néu biét chiéu dai chia quj daolalthi 4= E .

+ Néu biét quang dudng di dugc trong mot chu ky 1a s thi 4 =i .

Chiy:A>0.
2. Tim van t6c géc @ : Dua vao mot trong cdc biéu thiic sau :
2.7 k
+o=2nf=—"=[—.
T m

+ T (1) ta cling c6 thé tim dugc @ néu biét cac dai lugng con lai.

Chu y: -Trong thoi gian t vat thuc hién n dao dong, chu ky cuia dao dongla: T =—

S

- @ >0;don vi:Rad/s
3. Tim pha ban dau ¢ : Dya vao diéu kién ban dau (t=0).
e . . . x0:A~Sin¢)
Gi4 tri cua pha ban dau (¢ ) phai thoa man 2 phuong trinh :
v, = A.w.cosp
Chi y : Mot s6 trudng hop dac biét :
+ Vatqua VTCB : x, = 0.
+ Vat & vi tri bién : X, = +A hoac x, = - A.
+ Buong tay ( tha nhe ), khong van t6c ban dau : v, = 0.
I1. Bai Tdp.
Bai 1. Mot con lic 10 xo dao dong véi bién do A = 5cm, chu ky T = 0,5s. Viét phuong trinh dao dong
clia con lac trong cdc trudng hop:
a) t=0, vat qua VTCB theo chiéu duong.
b) t=0, vat cich VTCB 5cm, theo chiéu duong.
¢) t=0, vat cich VTCB 2,5c¢m, dang chuyén dong theo chiéu duong.
Loi Giai
Phuong trinh dao dong c6 dang : x = A.sin(@.t + @) .
Phuong trinh van t6c c6 dang : v =x = A.w.cos(w.t+ ).

2 2.
Van tée goc : a)=—”=—7[=47z(Rad/s).
r 0,5
X, =A.sing 0=35.sing ]
a) t=0; & = @=0.Vay x=5.sin(4.7.t) (cm).
v, = A.w.cosp v, =54.mcospf 0
x, = A.sin 5=5.sin
by t=0; ? o 4 — =" (rad).
v, = A.w.cosp v, =54.rcospf 0 2

Vay x=5.sin(4.z.t+ %) (cm).



x, = A.sin 2,5=5.sin
¢ t=0; ? o 4 — =" (rad).
= A.w.cosp v, =54.rcospf 0 6

Vay x=135.sin(4.7.t +%) (cm).

Bai 2. Mot con lac 10 xo dao dong vé6i chu ky T = 1(s). Lic t = 2,5(s), vat qua vi tri ¢6 i do x = —5.\/5

(cm) véi van toc v = —10.7[.\/5 (cm/s). Viét phuong trinh dao dong clia con lac.
Loi Giai
Phuong trinh dao dong c6 dang : x = A.sin(w.t + @) .
Phuong trinh van téc c6 dang : v =x = A.w.cos(w.t+@).
2w 2rm

Van toc goc : (0=T=T=27I(Rad/s).

ADCT : A2=x2+v—22 :>A=‘/x +—=\/( 5:42)% + 10742 =10 (cm).
w (2 7T)

x=A.sing ~542 = A:sing
=N
v=Aw.cosp —10.7+/2 = A2.7.cosp

Diéu kién ban dau : t=2,5(s) ;

=tangp =1 :>(p=%(rad). Vay leO.sin(2.7r.t+%) (cm).

Bai 3. Mot vat ¢6 khéi lugng m = 100g duge treo vao dau dudi cia mot 10 xo ¢6 do cing k = 100(N/m).
Dau trén ctia 10 xo gan vio mot diém c6 dinh. Ban dau vat dugc giit sao cho 10 xo khong bi bién dang.
Buong tay khong van téc ban ddu cho vat dao dong. Viét phuong trinh dad dong cua vat. Lay g = 10
(m/s?); 72 ~10.

Loi Giai
. y . k 100
Phuong trinh dao dong c¢6 dang : x = A.sin(wt+¢@). = o=,[—= Y =10.7r (Rad/s).
m >
m.g 0,1.10

Tai VTCB 10 xo dan ra mot doan 1a: Al = =102(m)=lecm = A=Al =1cm.

k 100
Diéu kién ban diu t= 0, giit 16 xo0 sao cho né khong bién dang tic x, =- Al . Tacé
X, =—Al=-1=A.sing

V4 ) V4
t=0; =>@p=——(rad). Va x=sin(10.7.t——) (cm).
= Aw.cospf 0 v 2( ) Y ( 2) (em

Bai 4. Mot vat dao dong diéu hoa doc theo truc Ox. Lic vat qua vi tri c6 1i do x = —\/5 (cm) thi c6 van
toc v=—r2 (cm/s) va giatéc a = V2.7 (cm/s*). Chon goc toa do & vi tri trén. Viét phuong trinh dao
dong clia vat du6i dang ham s6 cosin.
Loi Giai
Phuong trinh ¢6 dang : X = A.cos( .t +¢@ ).
Phuong trinh van toc : v=-A. @.sin(@.t + @) .
Phuong trinh gia toc : a=- A. @”.cos(w.t + @) .
Khi t =0 ; thay céc gid tri X, v, a vao 3 phuong trinh d6 ta c6 :
x=-2=Acosp;v=-n2 =—Awsing;a =12 =—*. Acosp .
L4y a chia cho x ta dugc : @ =7z(rad/s).

L&y v chiachoatadugc: tanp=—-1= (ng'Tﬂ(rad) (Vi cosp <0)

. 3z
= A=2cm. Vay : x=2.sin(xz.t +T) (cm).
Bai 5. Mot con lac 10 xo If tuéng dat nim ngang, tit VTCB kéo dé 10 xo dan 6 cm . Lic t = 0 buéng nhe ,

5 N . ,
sau Es dau tién , vat di dugc quang duong 21 cm. Phuong trinh dao dong cua vat 1a :



A. x = 6.5in(20.71 +§) (cm) B. x = 6.5in(20.7.¢ —g) (cm)

C. x = 6.sin(4.7 +%) (cm) D. x =6.5in(40.7.¢ +%) (cm)

Bai 6. Mot con lic 10 xo treo thing diing gdm mot vat m = 100g, 16 xo ¢6 do ciing k = 100(N/m). Kéo
vat ra khoi VTCB mot doan x= 2cm va truyén van toc v = 62, 83 (cm/s) theo phuong 10 xo .Chon t =

0 Itic vat bat ddu dao dong (1dy z° ~10;g = 10%) thi phuong trinh dao dong clia vat la:
s
. V4 . V4
A. x=4.sin(10.7.t + E) (cm) B. x =4.sin(10.7.t + g) (cm)

C.x= 4.sin(10.7r.t+5'?ﬂ) (cm) D. x=4.sin(10.24-2) (em)

Bai 7. Mot qua cau khoi lugng m = 100g treo vao 10 xo ¢6 chiéu dai ty nhién
I, =20cm, do cing k =25 (N/m).
a) Tinh chiéu dai cta 10 xo tao vi trf can bang. Lay g = 10 (m/s?).
b) Kéo qué ciu xuéng dudi, cach vi tri can bang mot doan 6¢cm réi buong nhe ra cho né dao dong.
Tim chu ky dao dong, tin s6 . Lay 7 ~ 10.
¢) Viét phuong trinh dao dong ciia qua cau chon goc thoi gian 1a ldc buong vat; goc toa do tai vi tri
can bang, chiéu duong huéng xuong.
Bai 8. Mot qua cau khoi lugng m = 500g dugc treo vao 10 xo ¢6 chiéu dai tu nhién 1, = 40cm.
a) Tim chiéu dai clia 10 xo tai vi trf can bang, biét rang 10 xo trén khi treo vat m, = 100g, 10
xo dan thém 1cm. Lay g = 10 (m/s*). Tinh do cting cua 10 xo.
b) Kéo qua cdu xuéng dudi cdch vi tri can bang 8cm réi buong nhe cho dao dong. Viét
phuong trinh dao dong (Chon géc thoi gian 1a ldc tha vat, chiéu duong huéng xudng).
Bai 9. Vat c6 khoi lugng m treo vao 10 xo ¢6 do ciing k = 5000(N/m). Kéo vat ra khoi vi tri can béng

mot doan 3cm roi truyén van toc 200cm/s theo phuong thang ding thi vat dao dong véi chu ky T’ = 2155 .

a) Tinh khoi lugng m cta vat.
b) Viét phuong trinh chuyén dong ctia vat . Chon goc thoi gian l1a lic vat qua vi tri ¢6 li do x = -
2,5cm theo chiéu duong.
Bai 10: Cho con lic 10 xo dao dong diéu hoa theo phuong théng ding vat nang co khéi lwong m = 400g,
16 X0 ¢6 d cimg k, co nang toln phéan E = 25mJ. Tai thoi diém t = 0, kéo vat xudng dudi VTCB dé 1o xo
dan 2,6cm dong thoi truyén cho vat van toc 25cm/s hudng 1én ngugc chidu duong Ox (g = 10m/s?). Viét
phuong trinh dao dong?

DANG 5. CHUNG MINH MOT VAT DAO PONG PIEU HOA

1. Phuong phap.
1. Phuong phap dong luc hoc.
+ Chon HQC sao cho viéc giai bai todn 1a don gian nhat.( Thudng chon 1a TTD Ox, O tring véi VTCB
ctia vat, chiéu duong trang véi chiéu chuyen dong)

+ Xét vat 6 VICB : th—0<:>F+F+ +F 0
chiéu lén HQC dé thu dugc phuong trinh vo hudng:
FtE+Ft. +F =0 (1)

+ Xét vat & thoi diém t, c6 li do lém : ap cllung (E}‘nh Lliat 2 Neuwufon, talcc’):
F,=mas F+F+.+F =ma
chiéu lén HQC dé thu dugc phuong trinh vo huéng:
FtE +. . +F =ma 2)
Thay (1) vao (2) ta cé dang : X+’ x=0. Phuong trinh nay c¢6 nghiém dang:
x = A.cos(a.t + @) hoac x = A.sin(@.t + @) = at dao dong dicu hoa, vdi tan s6 géc 1a @ .

2. Phuong phédp nang luong.



+ Chon mat phang 1am méc tinh thé nang, sao cho viéc gidi bai todn 1a don gian nhat.

1 1 1
+ Co nang cta vat dao dong la: E=E,+E, < E.k.A2 = E.m.v2 + E.k.x2 (3)

1 1 , , \
+ Lay dao ham hai v€ theo thoi gian t, ta duoc : 0 = E.m.Z.v.v +E.k.2.x.x S 0=mvy +kxx.
Mait khéc ta ¢6 : X=vi;v=a=x, thay 1én ta dugc : 0 = m.v.a + k.x.v

=0=mx +kx<=x +£.x=0. bit @’ =£.V:§1y tacé: X +@*x=0
m m

Phuong trinh nay c6 nghiém dang: x = A.cos(w.t + @) hoac x = A.sin(@.t + @)
= Vat dao dong diéu hoa, vdi tAn s6 gécla @. = dpcm.
11. Bai Tap.
Bai 1. Mot 10 xo ¢6 khai lugng nhd khong dang ké, dugc treo vao mot diém c6 dinh O ¢6 do dai tu nhién
1a OA = l,. Treo mot vat m; = 100g vao 10 xo thi do dailo xo la OB =1, = 31cm. Treo thém vat m, = 100g
vao thi do dai cia né la
OC =1,=32cm.
1. X4c dinh d¢ cung k va d¢ dai tu nhién 1.
2. Bb vat m, di ro6i nang vat m, 1én sao cho 10 xo & trang thdi tu nhién 1, , sau d6 tha cho hé chuyén dong tu
do. Chitng minh vat m; dao dong diéu hoa. Tinh chu k¥ va viét phuong trinh dao dong d6. Bo qua stc can
ctia khong khi.
3. Tinh van t6c ctia m, khi né ndm céch A 1,2 cm. Ldy g=10(m/s?).
Bai 2. Mot vat khéi lugng m = 250g treo vao 10 xo c¢6 do ciing k = 25 (N/m) va dat trén mat phang
nghiéng mot géc a = 30° so véi phuong ngang.
a. Tinh chiéu dai clia 10 xo tai VTCB. Biét chiéu dai tu
nhién cta 10 xo 1a 25cm. Lay g=10(m/s?).
b. Kéo vat xuéng dudi mot doan 1a x, = 4cm r6i tha ra cho vat dao
dong. Chiing minh vat dao dong diéu hoa. B6 qua moi ma sét. Viét
phuong trinh dao dong.
Bai 3. Mot 10 xo ¢6 do cting k = 80(N/m) dugc dat thang diing, phia trén c6 vat khoi lugng m = 400g. Lo
xo luon giit thang ding.

a) Tinh do bién dang ctia 10 xo khi vat can bang. Ly g = 10(m/s?).

b) Tix vi tri can bang an vat m xuéng mot doan x, = 2cm r6i buong nhe. Ching minh

vat m dao dong diéu hoa. Tinh chu ky dao dong. Viét phuong trinh dao dong cta
vat m.

¢) Tinh luc tdc dung cuc dai va cuc tiéu ma 10 xo nén lén san.
Bai 4. Mot vat nang ¢6 khéi lugng m = 200g dugc gan trén 10 xo ¢6 do ciing
k = 100(N/m), chiéu dai ty nhién 1, = 12cm,theo so d6 nhu hinh v&. Khi vat can bing , 10 xo dai 11cm. B
qua moi ma sat, 1ay g = 10(m/s’).
1.Tinh géc o.
2.Chon truc toa do song song vé6i duong déc va cé goc toa do
O tring v6i VTCB cua vat. Kéo vat roi khoi VTCB dén vi tri
¢6 1i do x = +4,5cm 16i tha nhe cho vat dao dong.

a) Chitng minh vat dao dong diéu hoa va viét phuong trinh dao dong clia vat, chon gée thdi gian 12 lic tha
vat.

b) Tinh chiéu dai 16n nhat va nho nhat cua 16 xo khi vat dao dong.

Bai 5. Cho hé dao dong nhu hinh v&, chiéu dai tu nhien cia 10 xo 12 1, sau

khi gdn m vao dau con lai thi chiéu dai ctia 10 xo 12 1,. Tix vi tri can bang &n m

xuéng sao cho 10 xo ¢6 chiéu dai 1,, r6i tha nhe. B qua moi ma sat.

a) Chiing minh vat m dao dong diéu hoa. Viét phuong trinh dao dong.

b) 4p dung bang s6: I;= 20cm; 1,=18cm; L,=15cm; g=10m/s* a =30°.

DANG 6. TIM CHIEU DAI CUA LO XO TRONG QUA TRINH DAO PONG.
NANG LUONG TRONG DAO PONG PIEU HOA
1. Phuong phap.
1. Chiéu dai:
+ Néu con lic 10 xo dat nim ngang : 1., =L+ A; L, =1,- A.
+ Néu con lic 1o xo dat thang ding : [ =1 +Al+A4; [ =1 +Al—A4.
2. Nang lugng :



+ Dong nang cua vat trong dao dong diéu hoa
1 1 1 1 .
E, = E.m.v2 = E.m.Az.a)2 .cos’ (.t +¢) hoic E, = E.m.v2 = E.m.Az.a)z.sm2 (0t + @)

+ Thé ning ctia vat trong dao dong diéu hoa :
1 1 . 1 1
E =—kx’ =—mw A sin*(wt+¢@) hoic E, = E.k.x2 = E.m.zﬁf.a)2 cos* (ot +)

. 1 1
+ Co nang cua vat trong dao dong dieu hoa: E=E, + E = E.k.z‘l2 = Em.a)z.z‘l2 = Const.

II. Bai Tdp.
Bai 1. Mot vat khdi lugng m = 500g treo vao 10 xo thi dao dong véi tan s6 f= 4(Hz).
a) Tim do ctng cla 16 xo, 14y 7° ~ 10.
b) Biét 10 x0 ¢6 chiéu dai tu nhién 1, = 20cm va dao dong véi bién do 4cm. Tinh chiéu dai nho nhét va
16n nhét ctia 10 xo trong qua trinh dao dong. Lay g = 10(m/s?).
¢) Thay vat m bang m = 750g thi hé dao dong véi tan s6 bao nhiéu?
Bai 2. Mot qua cau khoi luong m =1 kg treo vao mot 10 xo ¢6 do cling
k = 400(N/m). Qua cau dao dong diéu hoa véi conang E = 0,5(J) ( theo phuong thing ding ).
a) Tinh chu ky va bién d¢ cua dao dong.
b) Tinh chiéu dai cuc tiéu va cuc dai cta 10 xo trong qué trinh dao dong. Biét 1, = 30cm.
c. Tinh van t6c clia qua cau & thoi diém ma chiéu dai ctia 10 xo 1a 35¢cm. Lay g=10(m/s?).
Bai 3. Mot qua cdu khoi lugng m = 500g gan vao mot 10 xo dao dong diéu hoa véi bién do 4cm. do cing
cua 10 xo 1a 100(N/m).
a) Tinh co ndng cua qua ciu dao dong.
b) Tim li d6 va van toc clia qua ciu tai mot diém, biét ring noi d6, dong ning clia qua ciu bing thé
nang.
¢) Tinh van t6c cuc dai cua qua ciu.
Bai 4. Mot vat ¢6 khoi lugng m = 500g treo vao mot 10 xo ¢6 do cting k = 50(N/m). Nguoi ta kéo vat ra
khéi vi tri can bang mot doan 2(cm) réi truyén cho né mot van téc ban dau v, = 20(cm/s) doc theo
phuong cua 10 xo.
a) Tinh nang lugng dao dong.
b) Tinh bién do dao dong.
¢) Van toc 16n nhat ma vat c6 duoc trong qué trinh dao dong.
Bai_5. Mot con lic 10 xo ¢6 khoi lugng m = 50g dao dong diéu hoa theo phuong trinh :

x=10.sin(10.7.¢ +§) (cm) .

a) Tim bién do, tin s6 gbc, tn s6, pha ban diu cua dao dong.
b) Tim nang lugng va do ctng cta 10 xo.
Bai 6. Mot con lic 10 xo dao dong diéu hoa biét vat c6 khoi lugng m = 200g, tin s6 f = 2Hz Lay

72 =10, & thoi diém t, vat c6 1i do x, = 4cm, thé nang cha con lic & thoi diém t, sau thoi diém t,1,25s 1a :

A. 256mJ B. 2,56mJ C. 25,6mJ D. 0,256mJ
DANG 7. BAI TOAN VE LUC
1. Phuong phap.

Bai todn: Tim luc tdc dung 16n nhat, nho nhét vao diém treo hay nén lén san...
Hudng dan:
UL
+ Budc 1: Xem luc can tim la luc gi? Viduhinhbén: F),
+ Buéc 2: Xét vat & thoi diém t, vat ¢6 1i do x, p dung dinh luat
2 Newton 6 dang vo hudng, r6i riit ra luc cin tim.

ma=P-F,=F,=P-ma=mg-mx (1) O(VICB)

+ Budc 3: Thay x = —@>.x vao (1) réi bién luan luc can tim theo
lidox.Tacé F,=m.g+ma’x.
* F,(Max)=m.g +m.w’.A khix=+A (m) X(+)
* Mu6n tim gid tri nhd nhét cta Fy, ta phai so sanh

Al (d0 bién dang ctia 10 xo tai vi tri can bang) va A (bién do dao dong)
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- Néu Al<A = F,(Min)=m.g —m.&’ Al khi x=-Al.
- Néu Al >A = F,,(Min) =m.g —m.o”.4 khi x =-A.
I1. Bai Tdp.

Bai 1. Treo mot vat nang c6 khoi lugng m = 100g vao ddu mot 10 xo ¢6 do cing k = 20 (N/m). Dau trén
ctia 10 xo dugc giit ¢6 dinh. Lay g = 10(m/s?).

a) Tim d6 dan ctia 10 xo khi vat 6VTCB.

b) Nang vat dén vi tri 10 xo khong bi nién dang réi thé nhe cho vat dao dong. B6 qua moi ma sat.
Ching t6 vat m dao dong diéu hoa. Viét phuong trinh dao dong ciia vat. Chon g6c thdi gian 1a lic
tha.

¢) Tim gid tri 16n nhét va nho nhat cua luc phuc héi va luc dan hoi cta 16 xo.

Bai 2. Mot 10 xo duoc treo thang ding, dau trén clia 10 xo dugc gift c6 dinh, diu duéi ctia 10 xo treo mot
vat m = 100g. Lo xo ¢6 do ciing k = 25(N/m). Kéo vat ra khéi VTCB theo phuong thang diing va huéng

xuong dudi mot doan 2cm r6i truyén cho né mot van téc v, = 10.74/3 (cm/s) hudng 1én. Chon géc thoi
gian 12 ldc truyén van téc cho vat, goc toa do 1a VTCB, chiéu duong huéng xuéng. Lay g = 10(m/s?).

2
7~ =10.

a) Viét phuong trinh dao dong.

b) Xdc dinh thoi diém ma vat qua vi trf 10 xo dan 2cm 1an dau tién. mo

¢) Tim d¢ 16n luc phuc héi nhu & cau b. m
Bai 3. Cho mot con l4c 10 xo dugc b6 tri nhu hinh v&. Lo xo ¢6 do cling

k=200(N/m); vat c6 khoi lugng m = 500g.
1) Tir vi tri can bang 4n vat m xuéng mot doan x, = 2,5cm theo phuong thang diing
roi tha nhe cho vat dao dong.
a) Lap phuong trinh dao dong.
b) Tinh lyc tdc dung 16n nhat va nh6 nhit ma 16 xo nén lén mat gid do.
2) bat 1én m mot gia trong m, = 100g. Tir VTCB &n hé xuéng mot doan x,, roi tha
nhe.
a) Tinh 4p luc clia m, 1én m khi 16 xo khong bién dang. q
b) D€ m, ndm yén trén m thi bién do dao dong phai thod man diéu kién gi? Suy ra gid tri cla x,. Lay
g =10(m/s?).

Bai 4. Mot 16 xo c¢6 do ciing k = 40(N/m) dugc dat thang ding , phia trén c6 vat khéi lugng m = 400g.
Lo xo luon gitt thang ding.

a) Tinh do bién dang ctia 10 xo khi vat can bang. Lay g = 10 (m/s?).
b) T VICB 4n xuéng dudi mot doan x, = 2cm r6i buéng nhe. Ching t6 vat m dao dong diéu hoa
Tinh chu ky dao dong.
¢) Tinh luc tac dung 16n nhit va nhd nhat ma 10 xo nén 1én san.
Bai 5. Mot 10 xo k = 100(N/m) phia trén c6 gan vat khéi lugng m = 100g. Mot vat khéi luong m, = 400g
roi tu do tir do cao h = 50cm xuéng dia. Sau va cham chiing dinh vao nhau va dao dong diéu hoa. Hay tinh :

a) Nang lugng dao dong. =

b) Chu ky dao dong. 4 m
¢) Bién do dao dong. ' h

d) Luc nén 16n nhét ctia 10 xo lén san. Lay g = 10 (m/s?). m

DANG 8 XAC PINH THOI PIEM CUA VAT TRONG QUA TRINH DAO PONG
1. Phuong phap.

Bai toan 1: Xdac dinh thoi diém vat di qua vi trf cho tru6c trén quy dao.
Hudng dan: Gia stt phuong trinh dao dong ctia vat ¢6 dang:
x = A.sin(w.t + @) , trong d6 A, @, da biét. Thoi diém vat di qua vi tri ¢6 1i do x, dugc xac dinh nhu

sau: x = A.sin(w.t + @) =x, = sin(wt +¢) = % Dat x—j =sinf = sin(wt+@)=sinf

10



T T
Véi fe|——;—|.
/ [ 22 }
*) Néu vat di qua vi tri ¢6 li do x, theo chiéu duong thi :
v =Aw.cos(wt+@) >0.Vay thdi diém vat di qua vi trf ¢6 1i do x, dugc xéc dinh :

p (p+k'2” _F P vkT
[0 [0 [0
(V6i diéu kién t > 0; k 1a s6 nguyeén, T 1a chu ky dao dong).
*) Néu vat di qua vi tri ¢6 1i do x, theo chiéu am thi : v = A.w.cos(@.t + @) < 0. Vay thoi
diém vat di qua vi tri ¢6 li do x, duoc x4c dinh :
T—pf (p+k.277:77 £ ? T
[0 [0 [0
(V6i diéu kién t > 0; k 1a s6 nguyeén, T 1a chu ky dao dong).
Chii y: Tuy theo diéu kién cu thé ctia ddu bai ma lay k sao cho phu hop.
Bai toan 2: Xac dinh khodng thoi gian ngan nhat dé vat di tr vi trf ¢6 i do x; dén vi trf ¢6 li do x,.
Hudng dén:
+ Céch 1: Khi chon thoi diém ban dau t = 0 khong phéi la thoi diém vat & vi tri c6 1i do x, thi
khoang thoi gian t can tinh dugc x4c dinh tir hé thic t = t,- t; , trong d6 t,, t, dugc x4c dinh tir hé thic :

x, = A.sin(wt, + @) = sin(w.t, + @) = % =t =..

ot+o=0+k2r=>1t=

ot+p=n—-pF+k2r=>t=

. . X
x, = A.sin(wt, + @) = sin(wt, + ) = j =1, =..
+ Céch 2: Khi chon thoi diém ban dau t = 0 la thoi diém vat & vi tri ¢6 li do x; va chuyén
dong theo chiéu tr x, dén x, thi khodng thoi gian can xdc dinh dugc xdc dinh tir phuong trinh sau :

x = A.sin(wt + @) = x, = sin(w.t + @) =x—j =>t=..

+ Cach 3: Dya vao mdi lién hé gitta chuyén dong tron déu va dao dong diéu hoa. Kho4no thai
gian dugc xdc dinh theo biéu thiic : x(cm)

o
t=—
w

Bai toan 3: Xac dinh thoi diém vat c6 van toc xac dinh.
Hudng dan: Gia su vat dao dong voi phuong trinh x = A.sin(@.f + @), van t6c cua vat ¢ dang :
v=Aaw.cos(wt+@).

Thoi diém van toc ctia vat la v, dugc xdc dinh theo phuong trinh:

v =Aw.cos(wt+@)=v, = cos(wt+¢)= AL .
N0,

*) Néu vat chuyén dong theo chiéu duong : v, > 0.

t1=u+k.T
v ot +e=y+k2rx @
DatA—lzcosy = cos(w.t+@)=cosy .= , 2 =
@ ot +9=—y+k2rx t2=_7_(p+k.T
1)

Chii y: - V6i k 1a 56 nguyén, t > 0, T I chu ky
- Hé thic xdc dinh t, ing x > 0, hé thitc xdc dinh t, tng véi x < 0.
*) Néu vat chuyén dong nguoc chiéu duong : v, < 0.

bit M = cos|7| = cos(ot+@)= cos|7/|.
Ao
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tl :W.ﬁ.k'T

a).t1+¢)=7z—|7/|+k.27z ®
b +p=—1+|y|+k27 ) 74y
=T

+kT
w

Chit y: - Véi k 1a s6 nguyén, t > 0, T 1a chu ky

- Hé thic xdc dinh t, ing x > 0, hé thitc xdc dinh t, tng véi x < 0.

- D€ x4c dinh l4n thit bao nhiéu van téc clia vat ¢6 do 16n v, khi chuyén dong theo chiéu duong hay
chiéu am, cin can ct vao vi tri va chiéu chuyén dong clia vat & thoi diém ban diu t = 0.

I1. Bai Tdp.
Bai 1. Mot vat dao dong véi phuong trinh : x =10.sin(2.7.¢ +§) (cm). Tim thoi diém vat di qua vi tri c6

li d6 x = 5(cm) 14n thit hai theo chiéu duong.

Loi Giai
cac thoi diém vat di qua vi trfi ¢6 li d0 x = 5cm dugc xdc dinh boéi phuong trinh:
! 2.7z.t+£=%+k.27z
. V4 . V4
x=10.sm(2.7z.t+5)=5:s1n(27zt+5)=5 = (keZ;t>0)

5.
i+ =" kon
2 6
Tacé: v=x =2.7.10.cos(2rt +§) . Vi vat di theo chiéu duong nén v> 0 <
v=x =2.7.10.cos(2xt +%) > 0. Dé thoa man diéu kién nay ta chon

2.ﬂ.t+§=%+k.27z - t=%1+k Viik=1,2,3,4,. (Wt>0)

Vat di qua vi tri x = 5cm 14n hai theo chiéu duong =k = 2. Vay taco

1 11
t=——4+2=—(s).
5 6()

Bai 2. Mot vat dao dong diéu hoa vé6i phuong trinh : x =10.sin(7z.¢ —%) (cm) . Xdc dinh thoi diém vat di
quavitricélido x = 542 (cm) 1an thi ba theo chiéu am.

Loi Giai
Thoi diém vat di qua vi tri ¢6 1i do x = - 5\/5 (cm) theo chiéu am dugc xdc dinh theo phuong trinh sau :

x=10.sin(z.¢ —%) = 52 = sin(xt —g) = —g = sin(—%) . Suy ra

V4 V4
ﬂt—3=——+k.2ﬂ .
(keZ).Tacévantoc clavatla: v=x = z.10.cos(nt ——)
Vs Vs 2
mt——=rw+—+k2x

2 4
Vivatdiquavitric1lido x = - 5\/5 (cm) theo chiéu am nén v < 0. Vay ta c6:

v=x =r.10.cos(nt —%) < 0. bé thod man diéu kién nay ta chon 7t —% =7 +% +k2n
7 . .
= I=Z+2.k (k=0,1,2,3,...;t>0) = Vatdiquavi tri c6 li do x = —5\/§(cm) theo chi€u am, 1an 3

la: t=1+2.2=§(s).
4 4
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Bai 3. Mot vat dao dong diéu hoa véi phuong trinh : x =10.sin(10.7.¢ + %) (cm). Xé4c dinh thoi diém vat

di qua vi tri ¢4 1i d6 x = 5cm 14n thit 2008.
Loi Giai
Thoi diém vat di qua vi trf ¢6 li do x = Scm dugc xdc dinh tir phuong trinh:

T T
10zt+—=—+k2rx
6 N R p
= vit>0néntacod

1
2 T

x=10.sin(10.7.¢ +§) = 5= sin(10.7.4 +2) = .
107i+Z2 =2 k2r
2 6

t=—i+k voik=1,2,3,4,. (§))]
30 5
5 1 % ..
Hoic t =—+— v6ik=0,1,2,3,4,. 2)
30 5

+ (1) tng v6i céc thoi diém vat di qua vi tri x = Scm theo chiéu duong (v >0 ).
, V4
v=x =1007z.cos(107t +E) >0 vat>0
+ (2) Gng v6i céc thoi diém vat di qua vi tri x = Scm theo chiéu am (v <0).

v=x =1007r.cos(107rt+§) <0 vat>0

+Khit=0 = x= 10.sin§ =10cm , vat bat diu dao dong tir vi tri bién duong. Vat di qua vi tri x = Scm

lan thi nhat theo chiéu am, qua vi tri nay 14n 2 theo chiéu duong. Ta ¢6 ngay vat qua vi trf x = Scm 1an thi
2008 theo chiéu duong, trong s6 2008 14n vat qua vi tri x = 5cm thi ¢6 1004 1an vat qua vi tri d6 theo chiéu

, . X 1 k.
duong. Vay thoi diém vat qua vi tri x = Scm lan that 2008 la: ¢ = ——0 +— v6i k = 1004.

1 1004 6024-1 6023
-——+ = = (s).
30 5 30 30
Bai 4. Mot vat dao dong di€u hoa c6 bién do bang 4 (cm) va chu ky bang 0,1 (s).
a) Viét phuong trinh dao dong cua vat khi chon t = 0 1a ldc vat di qua vi tri can béng theo chiéu

duong.
b) Tinh khoang thoi gian ngan nhat dé vat di tir vi trf ¢6 1i do x, = 2 (cm) dén vi trf x, = 4 (cm).
Loi Giai
a) Phuong trinh dao dong : Phuong trinh ¢6 dang :  x = A.sin(w.t + @)

Trong d6: A =4cm, @ = 277[ = % =20x(rad/s).

Chon t = 01a lic vat qua VTCB theo chiéu duong, ta c6 :
Xo=Asing =0,vo=A.®.cosp >0 = ¢=0(rad). Vay x =4.sin(207.t) (cm)
b) Khoang thoi gian ngan nhat dé vat di tir vi tri ¢6 li do x; = 2 (cm) dén vi tri
X, =4 (cm).
. . 1 1
+ Céch I: - x=x, & 4sin(207.t) =2 = sin(207t) = 5 =t :E(S) (viv>0)

-x=x, ©4sin(2071t)=4=sin(20zt)=1=1t, = 4io(s) (viv>0)

Két luan : Khodng thoi gian ngan nhat dé vat di tir vi tri ¢6 1i do x, = 2 (cm) dén vi tri x, =4 (cm) 1a :

1 1 1
t=t,0t;,=————=—(5).
0= 0 20 "0
+ Céch 2: Chon t = 0 1a ldc vat di qua vi tri ¢6 i do X, = X, = 2cm theo chiéu duong, ta c6 :
. . 1
x=4.s1n(go)=x0=xl=2:s1n(p=§:(p=%(rad) (viv>0)
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— x=4.5in(207. +%) (cm).
Thoi gian dé vat di tr vi tri x, dén vi tri x = 4cm dugc xdc dinh boéi phuong trinh:
x = 4.5in(207.¢ +%) 4= sin(20.7z.t+%) 1=t =%(s) (Viv>0)

+ Céch 3 : Dya vio méi lién hé gitta chuyén dong tron déu va dao dong diéu hoa: Dua vao hinh vé ta
c6 : cosa = %zlz o =§(rad).

2

o T 1
vayt=Z = =—(s).
= =300 60"

Bai 5. Mot vat dao dong diéu hoa theo phuong trinh : x =10.sin(107.7) (cm). Xé4c dinh thoi diém van toc
clia vat ¢6 do 16n bang nira van toc cuc dai lan thit nhat, 1an thi hai.

Loi Giai
+ Tir phuong trinh x =10.sin(1072.£) (cm) = v =x =100.7.cos(10.z.t)(cm/s). Suy ra van téc cuc dai
=Aw=107.10=1007z(cm/s).
+ Khi t = 0, v > 0 vat bat dau chuyén dong tit VTCB, theo chiéu duong. Lan th nhat vat chuyén dong
theo chiéu duong va c6 do 16n van téc bang nira van téc cuc dai. Lan thit hai vat chuyén dong ngugc chiéu
duong.

la:

v

max

+ Khi vat chuyén dong theo chiéu duong, ta ¢6 :_v =100.7.cos(10.7.t) = %.IOOH
1070 =2+ k2

=cos(10rt)=— = 3 (v6i keZ;t>0)
10.7.4 = —§+ k2r

or=tk v6ik=0,1,2,3, .. (1)
30 5

fo_ L K véik=1,2,3, ... )
30

He thice (1) tng v6i li do cta vat x =10.sin(107z.¢) > 0.
Hé thice (2) tng v6i li do ctia vat x =10.sin(107.¢) <O.
Do vat bat ddu chuyén dong tit VTCB theo chiéu duong nén lan dau tién van t6c clia vat bang nira van téc

. 1
cuc dai & thoi diem, ¢ = %(S) (k=0).
. x 1
+ Khi vat chuyén dong nguoc chiéu duong: v =100.7.cos(10.7.t) = —5.1007Z

1072:="+k2n
=cos(10.rt)y=——= 5 (v6i keZ;t>0)
10.7.4 =—Tﬂ+k.27z

ool K V6ik=0,1,2,3,..51>0) 3)
155

(= Lk (Vi k=123, i t>0 ) @)
s 2,30

He thice (3) tng v6i li do cta vat x =10.sin(107.¢) > 0.
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He thic (4) tng v6i li do ctia vat x =10.sin(107.¢) <O.
Do vat bat dau chuyén dong tit VTCB theo chiéu duong nén lan thit hai van toc clia vat c6 do 16n bang nira

. 1
van toc cuc dai & thoi diém, ¢ = E(S) (k=0).

Bai 6. Mot vat dao dong diéu hoa theo phuong trinh : x =10.sin(57.¢ —%) (cm). X4c dinh thoi diém van

t6c clia vat cé do 16n bang 25+/2.7 (cm/s) 1an thi nhat, 14n thit hai va 1an thi ba.
Loi Giai
- Khit=0 = x =—10cm . Vat batt diu chuyén dong tlr vi tri bién am ( x= -A). Do d6 khi vat chuyén
dong theo chiéu duong thi cé 14n 1 va lan thit 2 van t6c déu c6 do 16n 2527 (cnys), nhung l4n 1
ing v6i x < 0, con 1an 2 tng v6i x > 0. Lan thit 3 van téc cta vat bang 2527 (cm/s) khi vat
chuyén dong theo chiéu am.
- Vat chuyén dong theo chiéu duong, thoi diém clia vat dugc xdc dinh nhu sau:

T T

. . \/E 572'1—5224-](.272'
v=50.7z.cos(57zt——)=25\/§.7r<:>cos(57rt——)=— = (keZ)
2 2 2
Srt——=——+k2r
3 . L.
= t=2—0+0,4.k (v6ik =0,1,2,3,4,...); itng v6i x > 0 (1)
= t=2—10+0,4.k (v6ik =0,1,2,3,4,....);ung véi x < 0 2)

Vat bt ddu chuyén dong tir vi trf bién am nén 14n thit 1 va 1an thi 2 van toc ciia vat bing 25+/2.7 (cm/s)
& céc thoi diém tuong tng 1a :

t = 2LO(S) =0,05(s) ( theo hé thic (2), tng k =0).
t,= 210(5) =0,15(s) ( theo hé thac (1), tngk =0).
- Vat chuyén dong theo chiéu am, thoi diém cua vat dugc xac dinh nhu sau :
- . NG 57zt—§=37”+k.27z
v=>50r.cos(Snt——) = 2527 & cos(Snit——)=—— = (keZ)
2 2 2 Vs RY/2
Smt——=——+k2rx
2 4
= t=i+0,4.k (v6ik =0,1,2,3,4,..;t>0); tng véi x > 0 (3)
3¢=_2i0+0,4,k (véik =1,2,3,4,...;t>0); Ging v6i x < 0 “)

Vay vat bat dau chuyén dong tir vi tri bién am nén Ian thit 3 van téc cha vat bang 25\2.7 (cm/s) & thoi
diém tuong tGng 12 :

t, = i(s) =0,25(s) (theo hé thic (3), ting k =0).
DANG 9 XAC PINH VAN TOC, GIA TOC TAI MOT PIEM TREN QUY PAO
1. Phuong phap

1. Pé xac dinh van toc tai mot diém trén quy dao, ta 1am nhu sau :
- Taivi tri vatc6 lido la x, van toc la v, ta c6 :
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. = A.sin(wt +
x = A.sin(wt + @) x ( 2
= v
v = A.w.cos(wt + @) — = A.cos(wt + @)
w
2
v
A =x+—Dv=tolA -x".
w
- Chi y: + v> 0 : van t6c cang chiéu duong truc toa do.

+ v < 0: van toc nguoc chiéu duong truc toa do.
2. Pé xac dinh gia toc tai mot diém trén quy dao, ta Ap dung cong thirc:

Binh phuong hai vé&, cong v€ véi vé, ta duoc:

a=-"x
- Chi y: + a> 0 : gia téc cung chiéu duong truc toa do.
+a<0: gia téc nguge chiéu duong truc toa do.

11. Bai Tép
Bai 1. Mot vat dao dong diéu hoa véi chuky T = % (s) va di dugc quang dudng 40cm trong mot chu

ky. Xdc dinh van téc va gia téc clia vat khi di qua vi trf ¢6 1i do x = 8cm theo chiéu hudng vé VTCB.
Loi Giai
40 2 2
- ADCT: A== 10em ; w="Z =" =20(rad / 5)
4 4 T

10
. = A.si +
x = A.sin(wt + @) x sin(or + @)

-Taco: = Binh phuong hai v€, cong vé€ véi vé, ta dugc:

v = A.w.cos(wt + @) Y A.cos(wt + @)
@
2
A =x’ +V—2:> v=taNA-x".
@
- Theo ddu bai ta c6: v =—an 4> —x* =-204/10" —8> =—120(cm/s) (viv<O0)
- Tacé: a=-w .x=-20".8=-3200(cm/s’)=-32(m/s”). Ddu “ — * ching to gia t6c ngugc

chiéu véi chiéu duong truc toa do, titc 12 n6 huéng vé VTCB.
Bai 2. Mot vat dao dong diéu hoa trén doan thang dai 10cm va thuc hién 50 dao dong trong 78,5s. Tim
van toc va gia téc cua vat khi n6 di qua vi tri c6 toa do
x = -3cm theo chiéu huéng vé VTCB.

Loi Giai
- Biéndo: A= i=&=50m ; Chuky: T= L 78,3 =1,57s; Tan s6 goc: a)=2—”=4(rad/s).
2 2 n T
Van téc: v = a)\/A2 -x* = 4\/52 —3* =16¢cm/s=0,16(m/ s)
- Gia toc: a=-0"x=-4(-3)=48(cm/s*)=0,48(m/s")
DANG 10 XAC PINH QUANG PUONG PI PUGC SAU KHOANG

THOI GIAN A CHO
1. Phuong phap

+ Khi pha ban déu bing : 0, i% :
- Néu trong khoang thoi gian t, s6 chu ky dao dong ma vat thuc hién dugce la:

1 3 y .
n, n +5, n +Z, n +Z, (nla so6 nguyén ) thi quang dudng ma vat di duoc tuong tng l1a n.4A,

(n +%).4A, (n +i).4A, (n +%).4A, ( A la bien do dao dong).

- Néu trong khoang thoi gian t, s6 chu ky dao dong n ma vat thuc hién khac véi cac s6 noéi trén thi
quang dudng ma vat di dugc tinh theo cong thic : s = s; + s,.
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Trong d6 s, 1a quang dudng di dugc trong n, chu ky dao dong va dugc tinh theo mot s6 truong hop &
trén, v6i n; nho hon hodc gan n nhét. Con s, 1a quiang dudng ma vat di duge trong phan chu ky con lai n,,
véin,=nn,.

Dé tinh s, can x4c dinh li do tai thoi diém cudi ciing clia khodng thdi gian da cho va chid y dén vi tri,
chiéu chuyén dong clia vat sau khi thuc hién n, chu ky dao dong. Cu thé:

e Néu sau khi thuc hién n; chu ky dao dong, vat 8 VTCB va & cudi khoang thoi gian t, vat cé
li dolaxthizs, = |x].

e  Néu sau khi thuc hién n, chu ky dao dong, vat & vi tri bién va & cudi khoang thoi gian t, ¢6 li
doxthi:s,=A- |x|

+ Khi pha ban ddu khéc 0, J_rg :
- Néu trong khoang thdi gian t, s6 chu ky dao dong ma vat thuc hién dugc la:
1 1
n hoac n +E, (nnguyén) thi quang duodng di dugc tuong tng la: n.4A, (n +E).4A

- Néu trong khoang thoi gian t, s6 chu ky dao dong n ma vat thuc hién khéc v6i cac s6 néi trén thi quang
dudng ma vat di dugc tinh theo cong thic : s = s; + 8,.

Trong d6 s, 1a quang dudng di dugc trong n, chu ky dao dong va dugc tinh theo mot s6 truong hop &
trén, v4i n; nho hon hodc gan n nhét. Con s, 1a quiang dudng ma vat di duge trong phan chu ky con lai n,,
v6in, =nn,.

Dé tinh s, can x4c dinh li do x va chiéu chuyén dong ctia vat & thoi diém cudi ctia khoang thoi gian da
cho va chd ¥ khi vat di tir vi tri X, ( sau khi thuc hién n, dao dong ) dén vi tri ¢6 li do x thi chiéu chuyén
dong c6 thay déi hay khong?

. t
Chi y: Tim n ta dya vao biéu thic sau : n = ; .
I1. Bai Tdp.
Bai 1. Mot chat diém dao dong diéu hoa véi phuong trinh: x = 5.sin(27.¢) (cm).

Xdc dinh quing dudng vat di dugc sau khodng thoi gian t(s) ké tir khi vat bat diu dao dong trong cic
truong hop sau :

a)t=t, = 5(s). b)t=t,=7,50). o) t=t, = 11,25(s).
Loi Gidi
- Tuphuong trinh : x =5.5sin(27t) = w=27x(rad /s) =T = i—z =1(s).
a) Trong khoang thoi gian t, = 5s, s6 dao dong ma vat thuc hién dugc 1a :
n= t;l = % =5 (chu ky). Vay quang duong ma vat di dugc sau khoang thoi gian t, =5

la:s=n4A=5.45=100cm = 1m.

b) Trong khoang thoi gian t, = 7,5s, s6 dao dong ma vat thuc hién duge 1a :

t, 7,5

T

t,=7,5s1a:s=7,54A=7,5.4.5=150cm = 1,5 m.

¢) Trong khoang thoi gian t; = 11,25s, s6 dao dong ma vat thuc hién duogc 1a :
t, 11,25

=7,5 (chu ky). Vay quang duong ma vat di dugc sau khoang thoi gian

=11,25 (chu ky). Vay quing dudng ma vat di dugc sau khoang thoi gian t;=11, 25s 12 :
s=11,254A=11,25.4.5=225cm =225 m.
Bai 2. Mot chat diém dao dong diéu hoa véi phuong trinh: x =10.sin(57.¢ +§) (cm).

Xdc dinh quing dudng vat di dugc sau khodng thoi gian t(s) ké tir khi vat bat diu dao dong trong cic
truong hop sau :
a)t=t, = 1(s). b) t=t,=2(s). c)t=1t; =2,5(s).
Loi Giéi
. . . V4 2
Tu phuong trinh : x =10.sin(57.¢ +E) S w=51(rad/s) =T = 5, =0,4s
V4
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a) Trong khoang thoi gian t, = s, s6 dao dong ma vat thyc hién dugc 1a :

n =%1 = ﬁ =2,5 (chu ky). Vay quiang dudng ma vat di dugc sau khoang thoi gian

t,=1(s) lé,: s=n4A=25.4.10=100cm = Im.

b) Trong khoang thdi gian t, = 2s, s6 dao dong ma vat thuc hién duoc 1a :

n= %2 = a =5 (chu ky). Vay quang duong ma vat di dugc sau khoang thdi gian

t,=2sla: s,=5.4A =5.4.10=200cm =2 m.

¢) Trong khoang thoi gian t; = 2,5, s6 dao dong ma vat thuc hién duge 1a :

n =%3 = % =6,25 (chu ky). Vay quing duong ma vat di dugc sau khoang thoi gian t;=2,5s1a: s
=11,25.4A’=6,25 .4.5=250cm =2,5m.

Bai 3. Mot chat diém dao dong diéu hoa véi phuong trinh: x =10.sin(57.¢ +%) (cm). Xéc dinh quang

duong vat di dugc sau khoang thoi gian t(s) ké tir khi vat bat diu dao dong trong cdc trudng hop sau :

a)t=t, =2(s). b)t=1t,=22(s). c) t=t;=2,5(s).
Loi Giai
N . . V3 2
Tur phuong trinh : x =10.sin(57.¢ +g) S w=51(rad/s) =T = 5, =0,4s
Vs
a) Trong khoang thoi gian t, = 2s, s6 dao dong ma vat thuc hién dugc 1a :
t 2
n= ;1 = a =5 (chu ky). Vay quang duong ma vat di dugc sau khoang thoi gian

t,=2(s)la:s=nd4A=5.4.10=200cm = 2m.

b) Trong khoang thoi gian t, = 2,2s, s6 dao dong ma vat thuc hién duoc 1a :
t, 2,2

n=—=—-
T 04

t,=2sla:s=55.4A=55.4.10=220cm =22 m.

¢) Trong khoang thoi gian t; = 2,5, s6 dao dong ma vat thuc hién duogc 1a :
L, 2,5

n=—=
T 0,4

=5,5 (chu ky). Vay quang duong ma vat di dugc sau khoang thoi gian

=6,25 (chu ky).
s 52 D N . V3 . 21
- & thoi diem t; = 2,5(s), 1i do cta vatla: x =10.sin(57.2,5 +g) = 10.SlnT = 5\/§(cm)

. . A N
Nhu vay sau 6 chu ky dao dong vat tro vé vitri c6 1i do x,, = 3 theo chiéu duong va trong 0,25 chu ky

tiép theo d6, vat di tir vi tri ndy dén vi tri bién x = A, réi sau dé déi chiéu chuyén dong va di dén vi tri c6
lido x= 5\/§(cm). Quang dudng ma vat di dugc sau 6,25 chuky la:s=s,+s,=6.4. 10+ (A —xy) +
( A — x) = 246,34(cm).

Bai 4 Mot vat dao dong diéu hoa doc theo truc Ox, xung qu8anh VTCB x = 0. T4n s6 dao dong

@ =4(rad / s) . Tai mot thoi diém nao do, li do ctia vat la x, = 25cm va van toc clia vat d6 1a

y . 3
Vo = 100cm/s. Tim li d6 x va van t6c cua vat sau thoi gian ¢ = Tﬂ ~ 2,4(s).

DS : x =-25cm, v =-100cm/s.
Bai 5. Mot vat dao dong di€u hoa theo phuong trinh : x = A.sin(@.f + ) . Xdc dinh tan s6 géc, bién do
A clia dao dong. Cho biét, trong khoang thoi gian 1/60 (s) dau tién, vat di tir vi tri x, = 0 dén vi tri

A3

X = - theo chiéu duong va tai diém cach VTCB 2(cm) vat ¢6 van toc 407[«/5 (cm/s).

pS: o =207("%) | A= a(cm),
S
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Bai 6. Mot vat dao dong diéu hoa di qua VTCB theo chiéu duong & thoi diém ban dau. Khi vat c6 li do 1a
3(cm) thi van t6c ctia vat 1a 8 (cm/s), khi vat ¢6 1i do 1a 4(cm) thi vat c6 van toc 1a 67 (cm/s). Viét
phuong trinh dao dong cia vat ndi trén.
bS: x=5.sin(27.t)cm.
DANG 11 HE MOT LO XO (MOT VAT HOAC HAI VAT ) CO LIEN KET
RONG ROC
1. Phuong phap

- dp dung dinh luat bao toan vé cong: *“ Cic mdy co hoc khong cho ta dugc 1gi vé cong”, tite 1a « Puoc lgi
bao nhiéu 1an vé luc thi thiét by nhiéu 1an vé duong di”

- Vi du : Rong roc, don bdy, mat phang nghiéng,...

11.Bdi tdp

Bai 1. Cho hai co hé dug b6 tri nhu hinh v&. Lo xo ¢6 do cting k = 20(N/m), vat nang c¢6 khoi luong

m = 100g. Bd qua luc ma sat, khoi lugng ctia rong roc, khoi lugng day treo ( day khong dan ) va cic 16 xo
la khong dang ké.

1. Tinh d6 dan ctia mdi 10 xo khi vat & VTCB. Ldy g = 10(m/s?).

2. Nang vat 1én vi tri sao cho 10 xo khong bién dang, réi tha nhe cho vat dao dong. Ching minh vat m dao
dong diéu hoa. Tim bién do, chu ky cua vat.

Loi Giai

a) Hinh a: Chon HQC Ia truc toa do Ox, O trung
v6i VTCB ctia m, chiéu duong huéng xudng.

- Khihé¢ & YITCE, ta co:

+Vatm: P+7,=0.

\ u uu
+biemI: 7, + F,, = 0. Chi€u len HQC, ta c6

P-T =0 (1) T,
F,—T,=0 (2). Vilo xo khong dan nén F
T,=T,. Tir (1) va (2), tac6 : P = Ey, (¥) s 7] T
. 1.1 : u
@m.gzk.Al:Alzﬁzuzo,OSm=50m. ‘
- Khi hé & thoi diém t, c6 li do x, ta c6: v O(VTCB)
+Vatm: P+T =m.a 2) 2
+biémI: 7, + F,, =m,.a. Vim;=0nén ta co: I
P-T=ma (). b)

F,-T,=0 @&).=>P-F,=ma<smg-k(x+Al)=ma (**)

.k k .
Thay (*) vao (**) ta dugc: ~k.x=mx = x +—.x=0.Pit —=w" = x + @ .x =0.C6 nghiém
m m

dang x = A.sin(wt + @) = Hé vat dao dong diéu hoa, véi tan s6 géc o =, [— .
m
- Khi nang vat 1én vi tri sao cho 16 xo khong bién dang, ta suy ra A = Scm. Chu ky dao dong

27 m 0.1
=27 oz ™ — oz |21 _ 031442 5.
o Nk ™20 V26

b) Hinh b:
- Khi h¢ & VTCB, ta c6:
u u
+Vatm: P+7,=0.

us w uuu

+Rongroc: T, + T, + F, =0. Chi€ulen HQC,tac6: P-7,=0 (5).
-F, +T,+T,=0 (6). Viloxo khong dannén T,=T, =T, =T,. Tir (6) ta suy ra
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fu

F,=2T =T, = . Thay vao phuong trinh s6 (5) ta c6 :

2

F F, 2.m.
P-t=0= P="t & 2mg=kAl= Al = kg 0,1m =10cm . ()
- Khi hé & thoi diém t, ¢6 1i do x, ta c6:

u u 1
+Vatm: P+T =m.a
uu w UL 1
+Rongroc: 7, + T+ F,, =m, .a.Chi€ulen HQC, tacé: P—T =m.a (7)
Vim,=0néntacé: —F, +T,+7, =0 (8). Vilo xo khong dan nén T,=T; =T, =T,. Tr (8) ta suy ra
F, 1
F, =2.T, thay vao (7) ta dugc: = P — 5 —ma@mg—z k(AI+—) m.x (Vi theo dinh luat bao
toan cong ta ¢, khi vat m di xuéng mot doan 1a x thi 10 xo dan thém mot doan x/2 ). Thay (¥**) vao ta
k. " .k k " .

duoc: _Tx =mx &x +—x=0.Pat — =@’ = x + @ .x=0. Vay vat m dao dong diéu hoa.

.m 4m
Bién do dao dong A=20cm;

chu ky dao dong T = 2—” = 27 =27. \/7 \/W 0, 6282 2 (s).
s ,
/(T

CKRRNA, T

"l_

Bai 2. Qua ciu khoi lugng m, = 600g géin vao 10 xo ¢6 do ciing k

= 200(N/m). Vat nang m, = 1kg n6i v6i m, bing s¢i day manh,

khong dan viét qua rong roc. B qua moi ma sét cia m; va san,

khéi Iugng rong roc va 1o xo 1a khong déng ké.

a) Tim do dan cha 10 xo khi vat can bang. Lay g = 10(m/s’).

b) Kéo m, xuéng theo phuong thing ditng mot doan x, = 2cm
r6i buong nhe khong van téc ddu. Chiing minh m, dao dong diéu hoa.
Viét phuong trinh dao dong.

Bai 3. Cho mot hé vat dao dong nhu hvé. Lo xo va rong roc khai M
lugng khong dang ké. Do cing cua 10 xo k = 200 N/m, M = 4 kg, Mo

my=1kg. Vat M c6 thé trugt khong ma sat trén mat phang nghiéng

g6c nghiéng o = 30°.

—e 3F

el

a) Xéc dinh do bién dang ctia 10 xo khi hé can bang. k
b) T VICB, kéo M doc theo mat phiang nghiéng xuéng dudi
mot doan x, = 2,5cm r6i tha nhe. CM hé dao dong diéu hoa. Viét
phuong trinh dao dong. Lay g = 10 m/s*, n* = 10.
Bai 4: Mot 16 xo ¢6 do ciing k = 80 N/m, 1,=20cm, mét ddu c¢6 dinh
dau kia méc vao mot vat C khéi lugng m; = 600g ¢6 thé trugt trén
mot mat phang nim ngang. Vat C duogc néi véi vat D ¢6 khai luong
m, = 200g bang mot sgi day khong dan qua mot rong roc soi day va
rong roc ¢6 khéi lugng khong déng ké. Giit vat D sao cho 10 xo c6
do dai 1,= 21cm r6i tha ra nhe nhang. B6 qua moi ma sat, 1dy g = 10
m/s?, 7 = 10.
a) Chidng minh hé dao dong diéu hoa va viét phuong trinh dao
dong.
b) Dat hé thong 10 xo, vat C da cho trén mat phing nghiéng géc a
=30". Chitng minh hé¢ dao dong diéu hoa va viét phuong trinh
dao dong. m,

mp
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DANG 12 PIEU KIEN HAI VAT CHONG LEN NHAU DAO PONG CUNG
GIA TOC
I. Phuong phap
- Trudong hop 1. Khi m, dath 1én m va kich thich cho hé dao dong theo phuong song song véGi bé mat
ti€p xuc giita hai vat. D€ m, khong bi truot trén m thi luc nghi ma sit cuc dai ma m tic dung m, trong qué
trinh dao dong phai nhé hon hodc bing luc ma st truot giita hai vat.
fom Max) <f,, < m0.|a| Sumyg S m0.|x| < nm,.g < mo.a)z.A < umg.g
Trong d6 : u lahé s6 masat truot.
- Truong hop 2. Khi m, dat 1én m va kich thich cho hé dao dong theo phuong thing ding. Dé m,
khong roi khdi m trong qué trinh dao dong thi:
A Sg WAL g
1. Bai Tdp
Bai 1. Cho co hé dao dong nhu hinh v&, khdi lugng cla cac vat tuong tng 1a k
m = 1kg, m, = 250g, 10 xo c6 khéi lugng khong dang ké, do ciing k =

50(N/m). Ma sét giita m va mat phang nim ngang khong ding ké. Hé s6 ma I_/W
sat gittam vam,1a & =0,2. Tim bién do dao dong 16n nhét ctia vat m dé
m, khong trugt trén bé mit ngang clia vat m. Cho g = 10(m/s?), 7° ~10.
Loi Giai
- Khi m, khong truot trén bé mat ciia m thi hé hai vat dao dong nhu 1a mot vat
( m+my ). Luc truyén gia t6c cho m, 1a luc ma sat nghi xuét hién gitta hai vat.
Soen = m0.|a| = mo.a)z.|x| .

Gid tri 16n nhat clia lyc ma sdt nghi 1a: £, (Max) = m,.o°.A (1)

- Néu m, truot trén bé mat ctia m thi luc ma sat truot xudt hién gitra hai vat 1 luc ma sat truot :
St = 1.8 2)

- Dé m, khong bi truot trén m thi phai c6: f, (Max)< f, <> m .0’ . A<m,.g.u

H-g

2

m+m,

= A< néntacé: A<

cma @ = Mg < A<0,05m < A< 5cm.

m+m,
Vay bién do 16n nhat ciia m dé m,, khong truot trén m 1a A, = Scm.
Bai 2. Mot vat c6 khoi lugng m = 400g duoc gan trén mot 1o xo thing ding c6 do
ctimg k = 50(N/m). Bat vat m’ ¢6 khoi lugng 50g 1én trén m nhu hinh v&. Kich thich
cho m dao dong theo phuong thang ding véi bién do nhd. Bé qua stic can clia
khong khi. Tim bién do dao dong 16un nhat ctia m dé m’ khong roi khoi m trong
qud trinh dao dong. Lay g = 10 (m/s’).

Loi Giai
Dé m’ khong roi khoi m trong qud trinh dao dong thi hé ( m+m’) dao dong véi cling gia toc. Ta phai cé:
(m+m').g

o g S A<g > A<E o A< & A<0,09m = A<9cm=>A__=9cm.
w

max

DANG 13 BAI TOAN VE VA CHAM
1. Phuong phdp

u u uu uu uu
- Dinh luat bao toan dong luong : p =const < p, + p,+ p; +...+ p, = Const .
(Diéu kién 4p dung 1a hé kin)
- Dinh luat bao toan co nang : E = const < E, + E, = const.
(Diéu kién ap dung 12 hé kin, khong ma st)
- binh ly bién thién dong nang : AE, = Ang(m”./uC S E,-E, =4

ngoailuc ngoailuc *

= lmv§ —l.m.vl2 =4
2 2

. . 1 1
- Chid y : D6i v6i vacham dan héitacé:  —.m,.vi +—.m v, =—.m, v 5 +—m.v"
2 2 2 2
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1. Bai Tdp

Bai 1. Co hé dao dong nhu hinh v& gom mot vat M = 200g gén vao 10 xo ¢6 do cing k, khoi lugng khong
ddng ké. Vat M c6 thé trugt khong ma sat trén mat ngang. Hé & trang théi can biang ngudi ta ban mot vat
m = 50g theo phuong ngang véi van téc v, = 2(m/s) dén va cham véi M.

Sau va cham, vat M dao dong diéu hoa, chiéu dai cuc dai va cuc tiéu cta 10 xo la 28cm va 20cm.

a) Tinh chu ky dao dong ctia M.

b) Tinh do ctng k ctia 10 xo. k w
Yo
Lo Gidi e
a) Tim chu ky dao dong M
- 4pdung DLBTDL: m.v, =mv+M. V trong d6 v V la van t6c cia m va M ngay sau va cham.
M
Phuong trinh vo huéng: mv, =myv+MV < m.(vy—v)=MV =y, —-v= ;.V (1
- ap dung DLBTCN:
1 2_1 2 lMVz 2 2 _MV2 2 2_MV2
E.m.v0 —E.m.v +5. Vo eom@,-—v)=MV"=(v;-v )—;. 2)
Lay (2) chia cho (1) tacé: vy + v=V 3)
’ . m 2.m.y

Lay (1) cong (3), ta c6: 2.v, = V=V= 0 =0,8(m/s).

m m
L ) [ =1

Mit khactacé: A= %’“‘“ =4cm.

Van t6c ctia M ngay sau va cham 1a van t6c cuc dai trong dao dong cuia vat M, ta c6
2 2n.A 2r4

Vewd="Z 4=T=""2 77 £0,314(s).
T V 80
. . , k 2 4.7’
b) Tim do ciing k ctia 10 xo: w =M:>k=M.a) =M. P =80(N/m).

Bai 2. Mot céi dia khéi luong M = 900g dat trén 16 xo ¢6 do cting k = 25(N/m).
Mot vat nho m = 100g roi khong van tdc ban dau tir do cao h = 20(cm) ( so véi dia) xuong dia va dinh vao
dia. Sau va cham hé hai vat dao dong diéu hoa.

1. Viét phuong trinh dao dong cta h¢ hai vat, chon goc toa do 1a VTCB cla h¢ vat, a

chiéu duong huéng thang ding tir trén xuong, goc thoi gian 1a ldc bat diu va cham. Lay A

g = 10(m/s>).

2. Tinh c4c thoi diém ma dong nang clia hai vat biang ba 1an thé nang clia 10 xo.Lay h
gdc tinh thé nang cua 16 xo 1a VTCB cua hai vat. |
Loi Giai | :

1. Chon mat phing di qua dia lam mdc tinh thé nang, ta c6:
Goi v, 12 van t6c cua m ngay trudc va cham, a4p dung PLBTCN, ta dugc

=\/2.g.h =2(m/s) k

Do va cham 12 va cham mém nén ngay sau khi va cham ca hé chuyén dong véi van toc v ;

=20(cm/s).

2
m.g.h= i

ap dung PLBTDL, tacé:  m.v, = (M +m).y = v = —0
M+m
Khi hé & VTCB, h¢ nén thém mot doan 1a:  m.g = kAl = Al = % = 4(cm)

. . / k
Phuong trinh ¢6 dang: x = A.sin(wt + @); v6i @ = ,|[—— =5(rad / s)
M+m

= A.sinp =—4cm
& thoi diém ban ddu, t=0 = ° ¢ o p=—Lrad; A=42cm.
= A.w.cosp =20cm/ s 4

= x=4/2. sin(5¢ —%)cm
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Néu viét phuong trinh theo ham cosin ta c6: x = Acos(wt + @)

x, = A.cosp =—4cm

0 thoi diém ban ddu, t=0 = = ¢)=%rad;A=4ﬁcm.

v, = Aw.sing=20cm/ s

=>x= 4x/§.cos(5t +3T”)cm

. 1
2. Tim céc thoi diém ma E; =3E;: Tacé E=E; +E, = E.k.A2 ma E; = 3.E, nén thay va ta c6: 4E, = E

oatpvLiporord o o v o ad2cos5t+25) = )
2 2 2 4 2
= cos(5t+3—”)=4_rl
4 2
5t+—”— +n2rx f=—— +2niz
RER B 5 n=12734,..
Khi cos(5t+3—ﬂ)=l:> 4 3 & 60 3 voi
kY4 137 2 n=12734,5,..
St+—=——+n2zr t= +—
60 5
5t+3—7[—27[+n2ﬂ t—_”+2nﬂ
1 T 60 5 n=1,2,3,4,5,..
Khi c0s(5t+3—7r)=——:> 4 3 60 3 voi
4 2 kY4 27 177 2 n=12,34,5,..
St+—=——+n22nx t= +—n.rz
4 3 60 5

Bai 3. Mot cdi dia nam ngang, c6 khoi lugng M = 200g, dugc gin vao dau trén clia mot 10 xo thang ding
¢6 do cting k = 20(N/m). Pau dudi ctia 16 xo duge gitt c6 dinh. Pia c¢6 thé chuyén dong theo phuong thang
ding. Bo qua moi ma sét va stic can ctia khong khi.
1. Ban d4u dia & VTCB. an dia xuéng mot doan A = 4cm r6i tha cho dia dao dong tu do. Hay viét phuong
trinh dao dong ( Lay truc toa do hudng 1én trén, géc toa do la VTCB cta dia, goc thoi gian 1a lic tha).
2. Dia dang nam & VTCB, ngudi ta tha mot vat c6 khéi lugng m = 100g, tir do cao
h = 7,5cm so v6i mit dia. Va cham gitta vat va dia 1a hoan toan dan héi. Sau va cham du tién vat ndy 1én
va dugc gilt khong cho roi xudng dia nita.
Ldy g = 10(m/s°)

a) Tinh tan s6 géc dao dong cla dia.

b) Tinh bién do A" dao dong clia dia.
¢) Viét phuong trinh dao dong cua dia.
Loi Giai

1. Phuong trinh dao dong c6 dang : x = A.cos(wt + ¢). Trong d6: @ =, /% = /% =10(rad /s);

\ X X, = A.cosp =—4cm cosp=—1p 0

theo diéu kién ban ddu ta c6: t=0 = ° (0 = 4 A P =>@p=r;A=4cm.

v, =Aw.sinp=0 .

sinp =0
Vay ta duoc x =4.cos(10t + r) = —4cos(10t)cm .
2. Goi v 1a van téc cia m trude va cham; vy, V 1a van t6c cia m va M sau va cham.
i uw 1 u u
Coi he¢ 1a kin, 4p dung PLBTDL ta ¢6: p, = p, < m.v=m.v, + MV . chi€u lén ta duoc:
-mv=mv, —M.V &S m.(v+v)=MV (1)
2

Mat khéc ta c6: d4p dung PLBTCN : m.g.h =m. V? =V = 2.8.h 2)

my:  my} N My?
2 2

Giai he (1), (2),(3),taco: v=1,2(m/s) va V =0,8(m/s)

ap dung DPLBTCN trong dao dong diéuhoa: E=E,+E, (E,=0)nénE=E,

3)

Do va cham 1a tuyét d6i dan héi nén:
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1 1
= E.k.A'2 = E.M.V2 = A'=0.082m =8,2cm .

3. Phuong trinh dao dong clia dia c6 dang : x = A'.cos(wt + @)
trong d6 @ =10(rad /s); A’ =8,2cm.

x, =0=A".cosp =Z ad
Tai thoii diém ban daut=0 = RN :
v, =—V=-A4A'w.singp 4'=8 2em

Vay phuong trinh cta diala : x =8,2.cos(10¢ +%)cm .

DANG 14  BAI TOAN VE DAO PONG CUA VAT SAU KHI ROI KHOI GIA PO

I. Phuong phap
- Quéng dudng S ma gia do di dugc ké tir khi bat dau chuyén dong dén khi vat roi khoi gid d& bang phan
tang do bién dang cta 10 xo trong khoang thoi gian dé. Khoang thoi gian tir Iic gid dd bat diu chuyén

dong dén khi vat roi khoi gid dd dugc xac dinh theo cong thic : S = %at2 =>t= \/E (ala gia téc cua
a
gid d3) (1)
- Van téc ctia vat khi rdi khoi gid do1a: v =~2a.5 )
- Goi Al, la d¢ bién dang cta 16 xo khi vat & VTCB ( khong con gid d6 ), Al 1a do bién dang cua 10 xo
khi vat roi gid d@. Li do x cha vat & thoi diém roi khoi gia do 1a
|x|=Al, - Al

2
-Tacé x+—=4

11. Bai Tap.
Bai 1. Con lac 10 xo gom mot vat nang ¢6 khoi lugng m = 1kg va mot 10 xo ¢6 do cing k
= 100N/m, dugc treo thang ditng nhu hinh v&. Liic dau giit gid d& D sao cho 16 xo khong
bién dang. Sau d6 cho D chuyén dong thang ding xuéng dudi nhanh din déu véi gia toc a
=2m/s%.
1. Tim thoi gian ké tir khi D bat dau chuyén dong cho t6i khi m bat diu roi khoi D.
2. CMR sau khi rdi khoi D vat m dao dong di€u hoa. Viét phuong trinh dao dong, chiéu k
duong xuéng dudi, goc thoi gian 1a ldc vat m bét dau kroi khoi D.
Lay g = 10m/s°. B4 qua moi ma sat va khai lugng ctia 10 xo.
Loi Giai
1. Vi giit D sao cho 10 xo khong bién dang nén khi D chuyén dong xu6ng dudi thi vat m
ciing chuyén dong xuong dudi véi cling van tdc va gia téc ctia D. Gia st D di duoc quang
duong 1a S thi m roi khoi D. Lidc d6 10 xo ciing dan mot doan S.
4p dung DL II Niu Ton ta c6 :

uuw 1

;3+Fdh =ma = mg—kSzma©S=M=0,08m=8cm

Mt khéc ta ¢6 : Széa.tz == ‘/g =0,28s
a

2. Chitng minh M dao dong diéu hoa:
- xét m & VTCB (khong con gid do )

P+F. =0 = mg—kAIO=O:AIO=%=O,1m=IOCm. (1)

- xét vat m & thoi diém ¢, 6 1i do 1a x:
u uu 1
P+F,=ma = mg—k(Al,+x)=ma < mg—kAl,—kx=ma (2)
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/k
Thay (1) vao (2) ta co: x"+£x=0<:>x"+a)2.x=0 véi w =, [—.
m m

= x = Acos(wt + @) Vay m dao dong diéu hoa. Taco o = /i =10(rad /s).
m

Khi roi khoi gid d& vat m c6 van téc 1a v, =+2aS =0, 4\/5(111 /s)= 40\/5(0711 /s)

6 thoi diém roi gid d& vat m ¢6 1i do x, so v6i goc toa do. x, = —(Al, —S) =—2cm
2
. N V
Bién do dao dong cuia vat la: A*= xé —i——O2 & A=06cm.
[

2
cosQp =——
x, =—2=Acos A
Khit=0 ° . (p<:> 3tan(p=2\/§.
v, =—A.w.sing _ 4042
sing =————-
104
Bai 2. Con lac 10 xo gém vat c6 khoi lugng m = 1kg va 10 xo ¢6 do cing k = 50N/m dugc
treo nhu hinh vé&. Khi gid d& D ding yén thi 10 xo dan mot doan 1cm. Cho D chuyén k

dong thiang diing xuéng dudi nhanh dan déu véi gia téc a = Im/s%, va van toc ban diu

bang khong. Bo qua moi ma sat va siic can , 1ay g = 10m/s’.

1. xdc dinh quing dudng ma gid dd di dugc ké tir khi bat dau chuyén dong dén thoi diém

vat roi khoi gia do.

2. Sau khi rdi khoi gid d&, vat m dao dong diéu hoa. Tinh bién do dao dong cua vat. D
Loi gidi

1. Khi roi khoi gid do, 10 xo c¢6 do bién dang la A/. & thoi diém vat roi khoi gid de, ta co:

W oum T m(g-a)

P+F, =ma= mg—kAl =ma= Al == - 0,09m =9cm

m

Khi gid d& bat dau chuyén dong thi 10 xo da dan mot doan A/, =1cm, do d6 quang dudng di dugc cla gid
ds ké tr khi bat ddu chuyén dong cho t6i khi vat o gid d§  la
S=Al-Al;=9-1=8cm.

2. Sau khi rdi khoi gid d5, vat m dao dong di€u hoa. Tai VTCB 10 xo din mot doan Ia:

Al'=%=0,1m=100m

& thoi diém vat roi khoi gid d6, vat c¢6 1i do 1a: x, =—(Al'-Al)=—1cm
Khi roi khoi gid d6, vat c¢6 van toc 1a: v, =V2aS =40cm /s
e / k
Tan s6 géc cua dao dong la: w=,—= 5\/§(rad /s)
m

2
V,

Vay bién do dao dong Ia: A= |x;+—% =33cm
[0

DANG 15 TONG HOP HAI DAO PONG PIEU HOA CUNG PHUGNG, CUNG TAN SO

I. Phuong phap -
- Cho hai dao dong cliing phuong, cling tin s6:
X, = A cos(wt+@,) va x, = A,.cos(wt +@,)

- Dao dong téng hgp c6 dang :  x = A.cos(wt + @)
Trong d6 A, ¢ dugc xac dinh theo cong thic sau:
A .sing, + 4,.sin @, .
A .cosp, + A4,.cosp, O P, P P
- Chi y: + C6 thé tim phuong trinh dao dong téng hop bang phuong phép lugng gidc

+ Néu hai dao dong cung pha: A=A, + A,

A=A’ + A +2.4, A, cos(p,— @,); tangp =

kel 4

+ Néu hai dao dong nguoc pha: A = |Al1 - A2| .
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11. Bai Tdp

Bai 1. Hai dao dong c6 cling phuong, ciing tan s6 f = 50Hz, ¢6 bién do A, = 2a, A, = a. Cic pha ban ddu
V4
Q= E(rad); @, =n(rad).

1. Viét phuong trinh ctia hai dao dong dé.
2. Tim bién do va pha ban ddu ctia dao dong téng hogp. V& trén cling mot gian dé véc to cac véc to

A

29

"oy

Loi Giai
1. Phuong trinh dao dong la: x, = 2a.cos(7100 +Z)cm ; X, =a.cos(1007 + 7r)cm .
3
2
2. Tacé: A* = Al + A +2.4, .A,.cos(p,—p,) =4a’ +a’ +4a2.cos(?ﬂ) &

A =5a>-2a*> =3a’> = A=aBem.
A .sing, + 4,.sin @, -

Pha ban déu ctia dao dong t6ng hop 1a: tan ¢ =
A .cosp, + A4,.cosp,

. T .
2a.sin—+a.sinzx
a T
tan @ = p= = —>oo:¢)=3(rad).
2a.cos§+ a.cosm

Bai 2. Cho hai dao dong c6 phuong trinh:  x, =3sin(zt + @, ); x, = Ssin(zt + ¢, )

Hay xéc dinh phuong trinh va vé gian dé véc to clia dao dong téng hop trong cac trudng hop sau:
1. Hai dao dong cung pha.
2. Hai dao dong nguoc pha.

3. Hai dao dong lech pha mot géc % ( x4c dinh pha ban dau ctia dao dong téng hop phu thudc vao

PP, ).
Bai 3 Cho hai dao dong cung phuong, cung tdn s6, ¢6 cac phuong trinh dao dong 1a :

x, = 3sin(wt —%)(cm);x2 =4sin(wt +%)(cm) . Tim bién do cta dao dong téng hop trén?
Bai 4. Hai dao dong co diéu hoa, cling phuong, cling tin s6 géc @ = 50rad /s, c6 bién do lan luot 12
6¢cm va 8cm, dao dong thi hai tré pha hon dao dong thi nhat 1a %rad . X4c dinh bién do cta dao dong

téng hop. Tir d6 suy ra dao dong t6ng hop.

DANG 16 HIEN TUONG CONG HUGNG CO HOC
I. Phuong phap

Heé dao dong c6 tan s6 dao dong riéng 1a f;,, néu hé chiu tdc dung ctia luc cudng biic bién thién tuan hoan
vGi tan s6 f thi bién do dao dong cua hé 16n nhat khi:  fy=1f
11. Bai Tdp
Bai 1. Mot chiéc xe gan mdy chay trén mot con dudng lat gach, ci cach khodng 9m trén dudng lai ¢6 mot
ranh nho. Chu ki dao dong riéng clia khung xe mdy trén 10 xo gidm x6c 12 1,5s. Hoi v6i van t6c bang bao
nhiéu thi xe bi x6c manh nhét.
Loi Giai
Xe mdy bi x6c manh nhatkhi fy=f < 7' =7, ma T =s/vsuyrav=s/T=9/1,5=6(m/s) =21,6(km/h).
Bai 2. Mot ngudi xdch mot x6 nude di trén dudng, mdi budc di dugc 50cm. Chu ki dao dong clia nudec
trong x6 12 1s. Nguoi d6 di vé6i van téc nao thi nude trong x6 bi sanh nhiéu nhét.
D/s : v=1,8km/h

Bai 3. Mot hanh khdch ding mot sgi day cao su treo mot tdi xach 1én tran toa tdu & ngay vi tri phia trén
mot truc banh xe clia tau hod. Khoéi lugng tdi xach 14 16kg, hé s6 cing cha day cao su 900N/m, chiéu dai
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ctia mdi thanh ray 1a 12,5m, & chd n6i hai thanh ray c6 khe nho. Tau chay véi van téc bing bao nhiéu thi
tdi xach dao dong manh nhéat?
D/s:v = 15m/s=54km/h
Bai 4. Mot con lac don ¢6 do dai 1 = 30cm duoc treo trong toa tdu ngay & vi tri phia trén truc ctia banh xe.
Chiéu dai cia mdi thanh ray 1a 12,5m. Van téc tau bang bao nhiéu thi con lac dao dong manh nhat?
D/s: v=41km/h

DANG 17 DAO PONG CUA CON LAC LO XO TRONG TRUONG LUC LA

I. Phuong phap
* Luyc la 12 lyc ddy Acsimet. F,=-DV g

-Vats VICB: P+F, +F,=0=P—F,—F, =0
< mg—kAl-Sh,.Dg=0 (1)

- Xét vat ¢ thoi diémt, c6lido x: P+ F, +F,=ma= P—F,—F,=ma
< mg—k(Al+x)—S(h, +x).D.g =mx" = mg —kAl - S.h,.Dg — x(k + SDg) = mx"

k+SDg

m
x = A.cos(wt + @) . Vay vat m dao dong diéu hoa véi tan s6 géc

Thay (1) vao ta duoc: x"+ x =0= C6 nghiém dang

o= /k+SDg
m

uu 1
*Luyc la 1a lyc quan tinh. F,, =-m.a
trong hé quy chi€u khong qudn tinh ngoai luc dan héi cta 16 xo, trong luc tdc dung vao vat, vat con chiu
tdc dung cua luc quan tinh. D4u “-“ cho ta biét luc quan tinh luon huéng ngugc véi gia téc clia chuyén
dong.
* Luc ma sit. F

mst
1I. Bai Tdp
Bai 1. Mot vat nang c¢6 dang hinh tru ¢6 khéi lugng m = 0,4kg, chiéu cao
h = 10cm, tiét dién S = 50cm?, dugc treo vio mot 10 xo ¢6 do cting k = 150N/m. Khi can bing, mot nira
vat bi nhing chim trong chat 16ng c6 khoi luong riéng
D = 10°kg/m’. Kéo vat theo phuong thing ding xudng dudi mot doan 1a 4cm r6i tha nhe cho vat dao
dong. Bo qua sitc can. Lay g = 10m/s.
1. Xac dinh do6 bién dang ctia 10 xo tai VTCB.
2. Chitng minh vat dao dong diéu hoa. Tinh chu ki dao dong cua vat.
3. Tinh co nang cua vat.
Bai 2. Treo con lac 10 xo gom mot vat nang ¢6 khai luong m = 200g vao 10 xo ¢6 do ciing k = 80N/m va
chiéu dai tu nhién I, = 24cm trong thang may. Cho thang may chuyén dong Ién trén nhanh dan déu véi
gia t6c a = 2m/s’. Lay g = 10m/s’.
1.Tinh d¢ bién dang ctia 10 xo tai VTCB.
2. Kich thich cho vat dao dong véi bién do nho theo phuong thang ding. Chiing ming m dao dong diéu
hoa. Tinh chu ki ctia dao dong. C6 nhan xét gi vé két qua?
Bai 3. Mot con lac 10 xo gbm mot vat nang c6 khoi lugng m = 250g gan vao 10 xo c¢6 do cing k =
100N/m va chiéu dai ty nhién 1, = 30cm. Mot ddu 10 xo treo vao thang mdy. Cho thang may chuyén dong
nhanh dan déu 1én trén vé6i van téc ban ddu bang khongva gia toc a thi thdy rang 10 xo ¢ chiéu dailal, =
33cm.
1. Tinh gia toc a clia thang mdy. Ly g = 10m/s>.
2. Kéo vat nang xudng dudi dén vi tri sao cho 10 xo ¢6 chiéu dai 1, = 36cm réi tha nhe nhang cho dao
dong diéu hoa. Tinh chu ki va bién do clia con lic.
Bai 4 Mot vat c6 khéi lugng m duoc gin vao mot 10 xo ¢6 do ciing kva
khéi luong 10 xo khong déng ké. Kéo vat rdi VTCB doc theo truc clia
10 xo mot doan a rdi tha nhe nhang cho dao dong. Hé s6 ma sat giita

vat m va mat phang nim ngang 1a x khong déi. Gia toc trong truong I_QW-

=u.N
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la g. Bo qua luc can ctia khong khi. Tinh thoi gian thyc hién dao dong
dau tien cuia vat.
Bai 5. Géan mot vat ¢6 khaoi lugng m = 200g vao 10 xo ¢6 do ciing k = 80N/m. Mot dau 10 xo duoc gilt c6
dinh. Kéo m khdi VTCB mot doan 10cm doc theo truc ctia 10 xo rdi tha nhe nhang cho vat dao dong. Biét
hé s6 ma sét giita m vd mat ndm ngang 1a x =0,1. Ldy g = 10m/s”.
1. Tim chiéu dai quang dudng ma vat di dugc cho dén khi ding lai.
2. Chitng minh rang do giam bién do dao dong sau m6i mot chu ki 12 mot s6 khong déi.
3. Tim thoi gian dao dong cla vat.
Loi giai

1. khi ¢6 ma sdt vat dao dong tat dan cho dén khi dimg lai. Co nang bi triét tiéu bdi cong cha luc ma sit. Ta
co:

2 2
lch2 =F .s=umgs = s= kA 8001 _

2 ‘ 2umg  2.0,1.0,2.10

2.Gia st tai thoi diém vat dang & vi trf ¢6 bién do A,. Sau nira chu ki , vat dén vi tri c6 bién do A,. Su
giam bién do 1a do cong clia luc ma sat trén doan dudong

(A, + A,) da lam giam co nang cua vat. Ta c6: %kAl2 —%kAz2 =umg(A +A4,)

= A4 -4, = £ kmg . Lap luan tuong tu, khi vat di tir vi tri bién do A, dén vi tri ¢6 bién do A, tic 1a

24. .
nra chu ki ti€p theo thi: = A4, —4, =%. Do giam bién d6 sau mdéi mot chu ki la:

S6 chu ki thyc hién 1a n = A =10 chu ki. Vay thoi gian dao dong la: Tii eBook. DE thi, Ta ligu o ..

AAtl =n.T =3,14s BOOk-Key Toe

DANG 18 DAO PONG CUA MOT VAT (HOAC HAI VAT ) GAN VOI HE HAI LO XO

Ad=(A —A)+(4 - 4)= 4”}'(”’3’ = Const.= Ppem

3. Do giam bién do sau méi mot chu ki 1la: A4=0,01m = 1cm

I. Phuong phap

A. Hé hai 10 xo chua c6 lién két.
Dat van dé: Hai 10 xo c6 chiéu dai tu nhién Ly, va L,. Hai ddu ctia 10 xo gan vao 2 diém c6 dinh A va B.
Hai ddu con lai gan vao 1 vat ¢6 kh6i lugng m. Chiing minh m dao dong diéu hoa, viét phuong tring dao
dong,... k1 m kz
* Truong hop 1. AB=1, + L,. A IW—IWWB
( Tai VTCB hai 10 xo0 khong bién dang )

Xét vat m & thoi diém t ¢6 li do 1a x: |

1 uuL Ul T ;
m.a=F,, +F,,.Chi€ulén truc Ox, ta cé: o) X (+)
k +k k +k
ma=—k.x—k,x=-x(k,+k,) < ma+x(k+k,)=0=>x"+——2x=0. Pat o’ =——2=.
m m

Vay ta cé: x"+@”.x=0= C6 nghiém 1a x = A.cos(wt+ @). Vay vat m dao dong diéu hoa v6i tin s&

[k +k
goclh w=,|—=2
m

* Truong hop 2. AB > L, + L, ( Trong qua trinh dao dong hai 10 xo ludn Iudn bi dan ).
- Cach 1: Goi A/, va Al, lan luot 1a d(f) dﬁn cta hai 16 xo tai VTCB

+ Xét vat m 6 VTCB: 0=F0dh1 vE

0dh2 *

Chiéu 1én truc Ox, ta dugc k, Al, =k Al =0 1
1 uuu uuL
+ Xét vat m & thoi diém t, ¢6 li do x: m.a = F, +F,,
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Chiéu lén truc Ox: ma=F,, - F, < mx"=k,(Al, —x)—k (Al +x) (2)
Thay (1) vao (2) ta duoc: ma = —k,.x —k,.x = —x(k, + k,)

k +k k +k
< ma+x(k,+k)=0=x"+——2x=0. Pit @ =——2. Vay ta ¢6 x"+t&’x=0= C6
m m

A PN A A A LN N P A ~ z N k] + k2
nghiém 1a x = A.cos(wt + @). Vay vat m dao dong diéu hoa véi tan s6 géc 1a @ =, | —=
m
- Cach 2: Goi x, la khoang cach tir vi tri ( sao cho mot trong hai 16 xo khong bi bién dang ) dén VTCB

ctia vat m. Gia stt L, ¢6 chiéu dai tu nhién. Ta c6

uuuu uuuu
+Vatm 6 VICB: 0= F,,, +F,, . Chiéulén truc Ox, ta duoc:

by |x|— k.(d =|x,[)=0  (3). Trong d6 d = AB — ( Ly, + Ly, ); x, 1a khoang cdch tir vi trf ma Ly,
khong bi bién dang dén VTCB.
) . 1 uuL U
+ Xét vat m o thoi diemt,c6lido x: ma=F, +F,,
Chiéu len truc Ox: k,.(|x,|—x)—k,.(d —|x,| + x) = mx"  (4). Thay (3) vio (4) ta dugc

k+k2x

mx"=—k.x—k,x=—x(k,+k,) < mx"+x(k +k,)=0= x"+- =0. bat a)zzm.

m m
Vay ta ¢6: x"+ @’ .x =0= C6 nghiém 2 x = A.cos(wt+@). Vay vat m dao dong diéu hoa véi tan s6

[k, +k
géclh w=,|—2.
m

* Truong hop 3. AB < L, + L, (trong qua trinh dao dong hai 106 xo luén ludn bi nén ).
- Céach 1: Goi Al; va Al, 1an luot 1a do nén cua hai 10 xo tai VTCB

uuuu uuuu
+Xétvatm 6 VICB: 0=F, , + F,

0dhl 0dh2 *
Chiéu 1én truc Ox, ta dugc —k, Al, +k,.Al, =0 (D
\ 1 uuu U
+ Xétvat m 6 thoi diemt,c6lidox: ma=F, +F,,
Chiéu lén tryc Ox: ma =—F,, + F,, < mx"=—k,(Al, +x) +k (Al, - x) ()

Thay (1) vao (2) ta dugc: ma = —k,.x —k,.x = —x(k, + k,)

k +k k +k
< ma+x(k,+k)=0=x"+-——2x=0. Pit @ =——2. Vay ta ¢6: x"+&’x=0= C6
m m

- k +k,
nghiém 12 x = A.cos(wt + @). Vay vat m dao dong diéu hoa véi tan s6 géc 1a @ =, | —=
m
- Cach 2: Goi x, 1a khoang céch tir vi tri ( sao cho mot trong hai 10 xo khong bi bién dang ) d¢én VTCB
ctia vat m. Gia st Ly, ¢6 chiéu dai tu nhién. Ta c6
uuuu uuuu
+Vatm 6 VICB: 0=F,, +F,,, . Chiéulén truc Ox, ta duogc:
—ky|x |+ ke (d = |x,[)=0 (3.
Trong d6 d = AB — (L, + L, ); X, 1a khoang cach tir vi tri ma L, khong bi bién dang dén VTCB.
1 Ul uuu
+ Xétvat m ¢ thoi diémt,c6li do x: ma=F, +F,,,
Chiéu len truc Ox: —k,.(|x, |+ x)+ k,.(d —|x,| - x) =mx" (). Thay (3) vo (4) ta duoc
k +k k +k
-2 x=0. bat o =——2.
m m

mx"=—k.x—k,x=-x(k,+k,) © mx"+x(k +k,)=0=x"+

Vay ta c6: x"+ @’ .x =0=> C6 nghiém 1a x = A.cos(wt +¢). Vay vat m dao dong diéu hod véi tan s&

[k +k
gocla w=,|—=.
m
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B. Hé hai 10 xo ¢6 lién két rong roc.
ap dung dinh luat bdo toan cong:” Cdc may co hoc khong cho ta lgi vé
cong, duogc 1oi bao nhiéu 14n vé€ luc thi thiét bdy nhiéu 14n vé dudng di

11. Bai Tdp
Bai 1. ( Bai 56/206 Bai todn dao dong va séng co) Cho hé dao dong nhu hinh v&. Chiéu dai ty nhién va do
cling cua céc 10 xo 1an luot 1a 1y, = 20cm, 1y, = 25¢m, k; = 40N/m, k, = 50N/m. Vat nang c6 khoi lugng m
= 100g, kich thich khong déng ké. Khoang cach AB = 50cm. B6 qua moi ma sat.
1. Tinh do bién dang ctia mbi 10 xo tai vi tri can bang.
2. Tt VTCB kéo vé phia B mot doan 3cm r6i tha nhe.

a. Chiing té6 m dao dong diéu hoa va viét phuong trinh dao dong.

b. Tim do clng chia hé 10 xo va luc dan héi 16n nhat xudt hién trén cac 10 xo.
Bai 2. ( Bai 57/206 Bai toan dao dong va séng co) ki m k,

Mot vat c6 khéi lugng m = 300g A IIGZW_I_[(W_IB
duogc gan vao hai 10 xo ¢6 do cing ki, k,

nhu hinh v&. Hai 10 X0 ¢6 ciing chiéu dai | >
tu nhién 1, = 50cm va k, = 2k.. o x (+)
Khodng cich AB = 100cm. Kéo vat theo phuong AB t6i vi tri cdch A mot doan 45¢m r6i tha nhe cho vat
dao dong. Bd qua moi ma sat, khéi lugng clia 10 xo va kich thuée cta vat m.

1. Chitng minh m dao dong diéu hoa.

2. Sau thoi gian t = %s ké tir Idic tha ra, vat di dugc quang duong dai 7,5cm. Tinh k;, k,.

Bai 3. ( Bai 58/206 Bai toan dao dong va séng co).

Mot vat c¢6 khoi lugng m = 100g, chiéu dai khong didng ké, c6 thé trugt khong ma st trén mat phang
nidm ngang. Vat duoc néi véi hai 10 xo L,, L, ¢6 do ciing 1an luot 1a k; = 60N/m, k, = 40N/m. Nguoi ta
kéo vat dén vi tri sao cho L, dan mot doan Al =20c¢m thi thdy L, khong bi bién dang. B6 qua moi ma
sat va khoi lugng cua 10 xo.

1. Chitng minh vat m dao dong diéu hoa.

2. Viét phuong trinh dao dong. Tinh chu ki dao dong va nang lugng ctia dao dong cho 77> =10.

3. V& va tinh cudng do cdc luc do céc 10 xo tdc dung lén cdc diém c6 dinh A va Btai thoi diém t = T/2.

Bai 4. ( Bai 60/206 Bai toan dao dong va séng co)
Hai 10 xo c6 khoi lugng khong dang ké, cling chiéu dai tu nhién 1, cling do ciing
k = 1000N/m va vat c¢6 khéi lugng m = 2kg, kich thu6c khong déng ké. Céc 10 xo luon

théng ding. Ldy g = 10m/s%; 7°> =10.

1. Tinh do bién dang ctia mbi 10 xo khi vat can béang.

2. Pua m dén vi trf dé cdc 10 xo c6 chiéu dai tu nhién réi budéng ra khong van téc ban
dau. Ching minh m dao dong diéu hoa. Viét phuong trinh dao dong ( Goc toa do 1a
VTCB, chiéu duong huéng xudng, goc thoi gian 1a lic thd ).

3. Xdc dinh do 16n va phuong chiéu clia cdc lyc dan héi do ting 16 xo tic dung vao m
khi m xuo6ng vi tri thap nhét.

dai vahésodanhoéilal k, val, ky; 1, =2.1,.

1.Chiing minh ring k,/k, = 1,/1,. Tinh k;, k,.

2. Bo tri co hé nhu hinh v&. Céc day noi khong dan, khéi luong khong dang ké, khoi
lugng rong roc bod qua, kich thudc cia m khong dang ké. Kéo m xuong dudi theo

K

m

K»
Bai 5. ( Bai 97/206 Bai toan dao dong va séng co)
Cho mot 10 xo ¢6 cdu tao dong déu, khoi lugng khong dang ké, c6 chiéu dai tu ki
nhién 1, = 45cm, hé s6 dan hoi k, 200N/m. Cit 10 xo thanh hai 10 xo L,, L, ¢6 chiéu

ko
m

phuong thiang ding khéi VTCB mot doan x, = 2cm r6i buong ra khong van téc ban dau.
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a. Chiing minh m dao dong diéu hoa.

b. Viét phuong trinh dao dong, biét chu ki dao dong 1a T = 1s, ldy 7°> =10.
c. Tinh luc tdc dung cuc dai lén diém A, luc tdc dung cuc tiéu 1én diém B. Lay g = 10m/s*

DANG 19 MOT SO BAI TOAN VE HE HAI VAT GAN VOI LO XO
Bai 1. Mot vat nho khoi lugng m = 200g treo vao sgi day AB khong dan va treo vao 10 xo k
¢6 do cing k = 20N/m nhu hinh vé. Kéo 10 xo xudng duéi VTCB mot doan 2cm réi tha
ra khong van téc ban dau. Chon gdc toa do 1a VTCB clia m, chiéu duong huéng xudng, A
goc thoi gian 12 ldc thd. Cho g = 10m/s>.
1. Chitng minh m dao dong diéu hoa. Viét phuong trinh dao dong ( Bé qua khéi lugng cta B
16 xo va day treo AB. Bo qua luc can cta khong khi ).
2. Tim biéu thitc phu thudc vao thoi gian ctia luc cang day. V& do thi su phu thuoc nay. m
3. Bién do dao dong clia m phai thod man diéu kién nao dé day AB luon cang ma khong dut. Biét ring
day chi chiu duoc lyc cang t6i da 1a T,,,, = 3N.
Bai 2. Mot 10 xo ¢6 do cing k = 80N/m. Dau trén dugc gin c6 dinh ddu dudi treo mot vat nho A ¢6 khoi
lugng m,. Vat A duoc néi véi vat B c6 khéi lugng m, bang mot sgi day khong dan. Bo qua khéi lugng ctia

10 xo va day néi. Cho g = 10m/s’,
m, = m, = 200g.
1. Hé ding yén, v& hinh chi rd cic luc tic dung 1én vat A va B. Tinh luc cang cua day va do dan k
ctia 10 xo.
A
B

2. Gia st tai thoi diém t = 0, day n6i AB bi dit. Vat A dao dong diéu hoa. Viét phuong trinh
dao dong ctia vat A.( Chon goc toa do 1a VTCB ctia A, chiéu duong huéng xuong ).

Bai 3. Cho hé vat dao dong nhu hinh v&. Hai vat c¢6 khéi lugng 1a M, va M,. Lo xo ¢6 do cing
k, khéi lugng khong dang ké va luon c6 phuong thing ding. 4n vat M, thang ding xuong dudi
mot doan x, = a rdi tha nhe cho dao dong.

1. Tinh gi4 tri 16n nhét va nhd nhat ca luc ma 16 xo ép xudng gia da.

2. bé M, khong bi nang 1én khoi mat gid do thi x, phai thod man diéu kién gi?

Loi gidi
u  uuu
1. Chon HQC nhu hinh v&. Cic luc tic dung vao M, gom: F; F,
u uLa
-Khi M, 6 VICBta c6: F,+F, =0. Chiéu lén Ox ta duoc:

g

M
Pl—Fdh=O<:>M1g—k.AI=O:>AI=Tl (1)
- XétM, 6vitriclido x, tacé: B+ F, =ma. Chi€ulén Ox ta duoc:
P-F,=ma< M g—k(Al+x)=ma 2

k k
Thay (1) vao (2) tacé: mx"=—kx = x"+—.x=0.Pat > =—, vay tacé
m m

x"+ @ .x =0 C6 nghiém dang x = A.cos(wt +@). Vay M, dao dong diéu hoa.
- Khit=0tacé:x=%xp=a=Acos@p;v=v,=-A @.singp =0. Suy ra

p=0A=a; o= \/Mz Vay phuong trinh 1a: x = a.cos(w.t).
1 U owwr
- Dua vao hinh vé ta c6 luc ép xuong gid do 1a: P+ F,, = F' . Chiéu lén Ox ta c6:
F=M,g+k.(Al+x) Lucdanhéi Max khix=+A=+a = F,, =M,g+k.(Al+a)
Luc dan h6i Minkhix =-A=-a = F,, =M,g+k.(Al—-a).
2. biéu kién dé M, khong bi nang lén khoi gia dg1a F,;, >0

Foy = Mg +k(Al—a)> 0= q < M8 TAAL
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Bai 4. Cho hé¢ dao dong nhu hinh vé.: k = 100N/m; m, = 100g; m, = 200g. Thoi diém ban dau
kéo m, xudng du6i mot doan lem va truyén cho né van tc /0,3 m/s. Biét doan day JB khong
dan, khéi luong day khong déng ké. Lay g = 10m/s>, 7° = 10.

1. Tinh d6 bién dang cta 10 xo tai VTCB.

2. Biét ring v6i diéu kién trén chi ¢c6 m, dao dong. Viét phuong trinh dao dong ciia m,. k
3. Tim diéu kién cla bién do dao dong clia m, dé mg ludn ding yén.

ma
Phan IL CON LAC PON 1 CON LAC VATLY
I. KIEN THUC CO BAN.

1. M6 ta con lic don: Gom mot soi day khong dan, mot dau duoc treo vio mot diém co dinh, ddu con lai
gan vao mot vat khoi lugng m, kich thudc ctia m khong dang ké, rat nho so véi chiéu dai ciia day, khoi
lugng ctia day coi khong dang ké. Bé qua stic can ctia khong khi. Khi géc léch clia con lac don a < 10° thi
dao dong ctia con lic don duoc coi 1a dao dong diéu hoa.

2. Phuong trinh dao dong cua con lac don. Phuong trinh s = S, .cos(@.t + )

S,
hodc theo li do géc la: a =a,.cos(wt+e@) véi a, = 70
+ Tan s6 gbc cta dao dong: = %
o 1 [ 2
+ Chu ki va tan s6 clia dao dong: T=—=2r[—= il
g w

3. Van toc, dong nang, thé nang, co nang.
-Vantoc: v =s'=-a.5,.sin(w.t + @)

- Dong nang cua con lac: W, = %.m.v2 = %m.a)2 S;.sin* (@t + @) .
- Thé nang ctia con lac: W, = m.g.h = mgl(1 - cosa) = %mglac2 = %mgl.azj.cos2 (0t + @)
=W = %m.a)z.lz.ag cos* (ot +@) = %ma)2 S .cos*(wit+ @)

1 1
- Conang: W=W,+W, = Eme S = Em.g.l.aé =Const.

- Chi y: Khi géc léch @ 16n thi dao dong khong phai 1a dao dong diéu hoa ma chi 1a dao dong tuin

hoan.
4. Cong thitc gan ding.
-(xe)" =1tne Véi =1
=g =(l-g)(1+8) ~1 Véi =1
) (lial) (liaz) zlimalinaz mpa3 Véi e =1
(1£a,)’

5. Con lic don khong phai 1a mot dao dong tu do vi chu Ki ctia né phu thuédc vao cac yéu té bén
ngoai nhu: nhiét do, vi do, do cao,...

- Cong thiic vé su nd dai: [ =1,.(1+ a.t) Trong d6 1 va |, tuong tng 1a chiéu dai cta con lac & t°C
va 0°C, con a 12 hé s6 nd dai.

- Cong thuc gia tdc trong truong phu thudc vao: do cao, vi do, luc la,...

M

R
—g (-2 ) hay g, =G—2
£ gO(R+h) RARL (R+h)*
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6. Van toc tai mot vi tri o :
- W, = mgl(1 — cosay)

- W= %m.v2 +mgl(1—-cosa)

- 4p dung dinh luat bao toan co nang ta cé: W, = Wy

=>v= \/2gl(cosa —cosa,) .

7. Luc cang cua day treo.
Xét con lac tai vi tr1 lech N¢J V01 phuong thing diing mot géc « . Van dung

DLII NiuTon, ta c6: P + r m. a Chiéu 1én truc toa do , c6 phuong doc day

treo, gdc tai VTCB clia vat, chiéu duong huéng tir dudi 1én.
2

N v e p
ma =7 — P.cosa = v =ma+mg.cosa ma a= 7 thay v xuong ta c6:

_ 2gl.(cosa —cosa,)

/
8.Con liac vat li.
a. Mo td con ldc vat Ii: La mot vat ran dugc quay quanh mot truc nam ngang c6 dinh.

=2g.(cosa —cosa,). Vay taco: T =3mg.cosa —2mg.cosa,

b. Phuong trinh dao dong cia con ldc: a = a,,.cos(@.t + @);

R
N mg.d T
- Tan s6 géc: w = T Trong d6 m la khoi

luong vat ran, d 1a khoang c4ch tir trong tam vat rén dén truc
quay (d =OG ), I1a momen qudn tinh cha vat ran doi véi truc
quay( don vi kg.m?).

- Chu ki dao dong: T=2—7Z=27z ;:l
w mgd f

- ting dung clia con lac vat li 12 dung do gia t6¢ trong trudng g

II. CAC DANG BAI TAP
DANG1 PHUONG TRINH DAO PONG VA TINH CAC PAI LUONG PAC TRUNG
TU PHUONG TRINH DAO PONG
1. Phuong phdp
- Phuong trinh dao dong c6 dang: s =S, .cos(aw.t + @)

Chd y: : a)z\/g; T=l=27r. i=2—7[; a0=&:>SO=aO.I
/ f g o [

- Viéc tim cdc dai lugng nhu: s, v, W,, W,, W....hay xdc dinh c4c thoi diém con lac ¢6 li do, van toc,
khoang thoi gian con lic di tir s, dén s, cling thuc hién tuong tu nhu con lic 10 xo.
2. Bai Tap.
Bai 1. ( Bai 108/206 Bai toan dao dong va séng co )
Mot con lic don dao dong diéu hoa vé6i chu ki T = 4s va bién do S, = 6¢cm.
1. Viét phuong trinh dao dong ctia con lac. Chon goc thdi gian 1a ldc con ldc qua VTCB theo chiéu dugng.
2. Tinh do doi va van toc clia vat nang tai cac thoi diém t; = 0,5s va t, = 1s. Tirkét qua tinh duoc suy ra
trang thai dao dong ctia con lac & cac thoi diém do.
3. Tinh thoi gian ngan nhat dé con lac di tir:

a. VTCB dén vi tri s =3cm.

b. Vi tri s = 3cm dén vi tri S; = 6cm. Nhan xét vé két qua tim duoc.

Loi Giai
2r 2w &m

1. Phuong trinh dao dong c6 dang: s = S.cos(@.t + @) Trong do: S, = 6cm; @ = T T = —(rad /5)
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- : cosp =0 7
Theo dé bai ,t=0this=0vav=s’"=- @.S, sinp >0,tacod: =>@p=——(rad).
sing <0 2

Vay phuong trinh 1a : s = 6.cos(§.t —%)(cm) .
2. Phuong trinh van t6c c6 dang: v=5" = -@.5,.sin(w.t + @) = —5.6.Sln(5t —E) (cm/s)

Hay v=-3r. sin(%t - %)(cm /s).
+ Khit=t,=0,5s:

2

= 5= 6.cos(%.t —%)(cm) = 6.cos(%.0, 5 —%)(cm) = 6.cos(—%)(cm) = 6.7(cm) = 3.\/§(cm) .

7 V2

= v=-3r. sin(%t —g) = 3. sin(%.O,S -D)="3m sin(—%) =37(-")=1, 5z2(cm/ s).
+ Khit=t,=1s:

=>s5= 6.cos(%.t —%)(cm) = 6.cos(§. 1 —%)(cm) = 6.cos(0)(cm) = 6(cm).
= v=-3r. sin(gt —g) - 3. sin(g.l —%) = 37.5in(0) = 0.

3.+ Cic thoi diém vat di tit VTCB dén vi tri ¢6 s = 3cm.

T T T
! E.t——=—+k.2ﬂ
s=3= 6.005(11—1) = cos(z.t—z) === (VoikeZ)
2 2 2 272 T T T
—t-——=——+k2x
2 3
Zi-ZiZkor t=244k()
<:>2 302 = ';’ véik e Z
Zi="Z1Z kon  t=-+4k(2)
2 3 2 3

Heé thiic (1) Gng vdi trudng hop con lac qua vi tri s = 3cm theo chiéu ngugc véi chiéu duong; hé thic (2)
ting véi con lac di theo chiéu duong truc toa do. Vay thoi gian ngan nhat dé con lac di tr VTCB dén vi tri s
=3cmlat, =1/3(s) véik=0.

T . as L. .
+ Thoi gian vat di tr VTCB dén vi tri bién 1a : Z = Thoi gian ngan nhat dé€ con lac di tur vi tri s = 3cm

T
dén vi tri bién s =6cm la:  t, = Z— t,=2/3(s).

* Nhan xét: Tuy hai quing dudng la nhu nhau nhung thoi gian dé di céc quang dudng d6 1a khac nhau vi
chuyén dong c6 van téc thay déi theo thoi gian t.
Bai 2. ( Bai 109/206 Bai toan dao dong va séng co )
Mot con lic ¢6 chiéu dai 1= 1m, vat nang c¢6 khéi lugng m = 100g. Kéo con ldc ra khoi VTCB mot goéc
a, = 6° roi tha khong van toc ban dau.
1. Lap biéu thitc van toc tng véi li do géc « . Suy ra biéu thiic van toc cuc dai.
2. Lap biéu thiic luc cang ting véi li do géc « . Suy ra biéu thic luc cang cuc dai, cuc tiéu. Lay g =
10m/s?, 7° =~ 10.

Dfs: 1. v, =33cm/s; 2. 7T
Bai 3. (Bai 110/206 Bai todn dao dong va séng co )
Mot con lac don gém mot soi day c6 chiéu dai 1 = Im, khai luong vat nang m = 100g. Khi con lac dang &
vi trf can bang, diing biia g nhe vio qua nang 1am cho né ¢6 van tdc v, = 20cm/s theo phuong thang nim

=1,0IN;z,, =0,99N .

max min

ngang cho con lc dao dong. Bo qua moi ma sat va luc can. Lay g = 10m/s> va 7° = 10.
1. Tinh goc léch cuc dai cta con lac khoi VTCB.
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2. Viét phuong trinh dao dong cta con lac, chon goc thoi gian 1a ldc bat ddu dao dong va chiéu duong 1a
w
chiéu clia vécto v, .

3. Xéc dinh thoi diém ddu tién van téc ¢6 do 16n bang nira van toc v,.
V4
b/s: 1. oy = 0,0632(rad); 2. s = 6,32.cos( ﬂ.t—E)cm; 3.t=1/3 (s).

Bai 4. ( Bai 111/206 Bai todn dao dong va séng co )
Mot con ldc don gom mot sgi day ¢6 chiéu dai 1 = 1m, treo vat nang c6 khai lugng m = 100g. Khi con lac
dang 6 VTCB, ngudi ta truyén cho vat nang van toc ban dau v, theo phuong ngang cho con lac dao dong.
B6 qua moi ma sét va luc can.
Coi dao dong ctia con lic 1a dao dong nho. Lap biéu thic van téc clia vat nang va luc cang clia day treo
theo li do géc a. Xét trudng hop van toc va luc cang cuc dai, cuc tiéu.
b/s: a) v, = v, khi a =0, v,;, = 0 khi o = 0.
b)z,. =LIN khia=0 , 7, =0,95N khia=o,.
Bai 5. Mot con lic don ¢6 chiéu dai 1 = 1m treo vat nang ¢6 khoi lugng 50g.

a. Cho con lac don dao dong véi li gidc géc cuc dai o, = 0,1(rad) . Tim chu ki va viét phuong trinh dao

max

dong con lac. Chon goc thoi gian 1a lic vat & vi tri bién @ = ¢ .
b. Cho con lic don dao dong véi li gidc géc cuc dai ap = 60°. Tim van tdc dai ctia con lac. Tinh luc cang
khia=0", 0=30" .
c. Truong hop con lic dao dong véi oy = 60°, nguoi ta d6t day treo con lic khi qua VTCB.

+ Tim vén toc, dong nang cta hon bi khi cham dat. Bi€t VTCB cdch mat dat 1a 4m.

+ Tim khodng céch tir diém hon bi cham dat dén dudng thang diing di qua diém treo. Lay g = 10m/s?,
72 ~10.Bd qua moi ma st.

D/s: a) s = 10.cos( 7.t )em; b) .= 0" thi v=7(m/s);r =1(N);

a=30" thi v=7z.\/x/§—1(m/s);r=3\/%T_2(N)
)y =3x(m/s);,W, =2,25(J).

H)x, =22(m)
DANG 2 QUAN HE GIUA CHU K, TAN SO VA CHIEU DAI CUA CON LAC
1. Phuong phdp

9

2
- Chu ki ctia con lic: T:lzzn, LZZ_ﬂ:g=47z 'I_

g o T’
- Hai con lic don c6 chiéu dai 1a 1, , 1, dao dong véi chu ki twong tng 1a Ty, T,.
+ Con lac c6 chiéu dai: 1 = I, + 1,, c6 chu ki dao dong T dugc xdc dinh theo biéu thic:

T=\T’+T}.

+ Con liac c6 chiéu dai: I’ = 1, - 1,, c6 chu ki dao dong T duoc xdc dinh theo biéu thiic:

T'=\T*-T?.

- Trong cing mot khoang thdi gian, con lac ¢6 chu ki T, thuc hién N, dao dong, con lic ¢6 chu ki T, thuc
hién N, dao dong thi ta c6:

T !
N.T,=N,T, :ﬂz—%i:\/l—j.
1

N, T f
2.Bai Tdp.
Bai 1. Mot con lic c6 do dai bing 1, dao dong véi chu ki T, = 1,5s. Mot con lic khic c¢6 do dai 1, dao
dong véi chu ki T, = 2s. Tim chu ki ctia con lic ¢6 do dai bing 1, + 1,; 1, —1,.
D/s: T=2,5(s); T = \/4-2,25 = /1,75 ().

Bai 2. Hai con lic don c6 chiéu dai 1,, 1, (1,>L,) va c¢6 chu ki dao dong tuong tng 1a T, va T,tai noi cé gia
toc trong trudng g = 9,8m/s’. Biét rang tai noi do, con lac c6 chiéu dai 1, + 1, ¢6 chu ki dao dong 1a 1,8s
va con lic ¢6 chiéu dai 1, — 1, dao dong vé6i chu ki 0,9s. Tim T, T, val,, L,.

b/s: T, =142s, T, =1,1s; I, =50,1cm, 1, = 30,1cm.
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Bai 3. Mot hoc sinh budc hon dd vao ddu mot sgi day nhe va cho né dao dong. Trong 10 phiit né thuc
hién dugc 299 dao dong. Vi khong xdc dinh duoc chinh xdc do dai cha con lac nay, hoc sinh d6 da cat
ngan soi day bot 40cm, r6i cho né dao dong lai. Trong 10 phit né thuc hién duge 386 dao dong. Hay
dung két qua dé dé x4c dinh gia toc trong trudng & noi 1am thi nghiém.

D/s: g = 9,80m/s>.
Bai 4. Trong cuing mot khodng thoi gian, con lac thi nhét thuc hién dugc 10 chu ki dao dong, con lac thi
hai thuc hién 6 chu ki dao dong. Biét hiéu s& chiéu dai day treo ciia chiing 12 48cm.
1. Tim chiéu dai day treo mbi con lac.
2. X4c dinh chu ki dao dong tuong tng. Ly g = 10m/s>.
b/s: 1)1, =27cm, 1, =75cm; 2) T, = 1,03s, T, = 1,73s.
Bai 5. Mot vat ran ¢6 khéi lugng m = 1,5kg c6 thé quay quanh mot truc nim ngang. Dudi tdc dung ctia
trong luc, vat dao dong nho véi chu ki T = 0,5s. Khoang cach tir truc quay dén trong tam cia vat ran 1a d
= 10cm. Tinh momen quén tinh cia vat déi vé6i truc quay. Lay g = 10m/s>.
D/s: 1=0,0095kg.m.
Bai 6. Mot con lac don c6 chiéu dai 1a 1 dao dong véi chu ki T, = 2s.
1. Tinh chu ki cta con lac khi chiéu dai clia day treo tang 1én 1% chiéu dai ban dau.
2. Néu tai thoi diém ban dau hai con lac trén cing qua VTCB va chuyén dong cung chiéu. Tim thoi gian
ma chiing 1ap lai trang thai trén. Khi d6 méi con lac thuc hién bao nhiéu dao dong?
D/s 1) T=2,0099:; 2) T, - 201, T— 200 dao dong.
DANG 3 TIM SU BIEN THIEN CHU KI CUA CON LAC DON KHI THAY POI

NHIET PO, PO CAO, VI TRI TREN TRAI PAT
1. Phuong phadp

- Viét biéu thiic tinh chu ki clia con lac khi chua c6 su thay déi: 7 =27 \/z .
g
- Viét biéu thic tinh chu ki clia con lac khi c6 su thay déi: 7'= 27 I ;
g

Y A 4 T
-Laptiso: — = . dp dung cong thic gan ding, tacé: —~m=>T'~m.T .
T lg T

-Tinh AT: AT=T'-T=T.(m—-1) + AT>0<T'>T < m>1= Chuki tang.

+AT<0T'<T < m<1= Chukigiam.
2. Bai Tap
Bai 1. ( Bai 113/206 Bai toin dao dong va séng co)
ngudi ta dua mot con lac tir mat dat 1én do cao h = 10km. Phai gidm do dai clia né di bao nhiéu dé chu ki
dao dong ctia n6 khong thay doi. Cho ban kinh tréi dat
R = 6400km va bd qua su anh hudng ctia nhiét do.
b/s: Giam 0,3% chiéu dai ban ddu cua con lac.
Bai 2. ( Bai 115/206 Bai toin dao dong va séng co)
Mot con lic Phu c6 treo & thanh Ixac( XanhPétecbua) 1a mot conlic don c6 chiéu dai 98m. Gia t6c roi tu
do & XanhPétecbua 12 9,819m/s’.
1. Tinh chu ki dao dong clia con lac dé.
2. Néu treo con lac d6 & Ha Noi, chu Ki cia n6 s& 1a bao nhiéu? Biét gia toc roi tu do tai Ha Noi 1a
9,793m/s* va bd qua anh huéng ctia nhiét do.
3. Néu muon con lac d6 khi treo & Ha Noi ma van dao dong vé6i chu ki nhu & XanhPétecbua thi phai thay
déi do dai clia né nhu thé nad?
D/s: 1) T, = 19,84s; 2) T, = 19,87s; 3) Giam mot luong Al =1—-1"'=0,26m = 26cm .
Bai 3. Con lac todn & mat dat, nhiét do 30°C, c6 chu ki T = 2s. Pua lén do cao
h = 0,64km, nhiét do 5°C, chu ki tang hay giam bao nhiéu? Chohé sénddai A =2.10"K".
D/s: Chu ki gidm 3.10s.
Bai 4. Con lac don dao dong bé & mat dét c¢6 nhiét do 30°C. Pua Ién do cao
h = 0,64km chu ki dao dong bé van khong thay ddi. Biét hé s6 nd dai clia day treo 1a4 =2.10" K. Hay
tinh nhiét d6 & do cao nay. Cho ban kinh trai dat R = 6400km.
b/s: 20°C.
Bai 5. Con lic toan hoc dai 1m & 20°C dao dong nhd & noi g = 7> (SI).
1. Tinh chu ki dao dong.
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2. Tang nhiét do 1én 40°C, chu Ki clia con ldc tang hay giam bao nhiéu? Biét hé s6 nd dai ctia day treo con
licla A=2.10"K™".
D/s: 1) 2s; 2) Tang 4.10s.

Bai 6. Mot con lac dong ¢6 chu ki dao dong T, = 1s tai noi c6 gia toc trong trudng g = 7% (m/s?), nhiét do
t, = 20°C.
1. Tim chiéu dai day treo con lac & 20°C.
2. Tinh chu ki dao dong clia con lac tai noi dé & nhiét do 30°C. Cho hé s6 nd dai ctia day treo con lic la
A=410"K".

b/s: 1)1, =0,25m = 25cm; 2) T, = 1,0002s.

DANG 4 TIM SU BIEN THIEN CHU Ki CUA CON LAC PON KHI THAY POI
TRUONG TRONG LUC
1. Phuong phdp
- Chu ki ctia con lac khi gia t6c trudng trong luc la g,: 7; = 27. L .
&

. ’ [
- Chu ki cuia con lac khi gia toc trudng trong luc la g,: 7, =27, |—

&>
, o L M
-Laptise: == &:Tzle /&.Trongdég=G.—2.
I 8> &> R
- Trong cting mot khoang thoi gian, déng ho ¢ chu ki con ldc 1a T, ¢6 s6 chi t; thi déng hé ¢ chu ki con
. _— t, T
liclaT,c6s0chi t,, tacéd: ,. T, =t . T, => 2= Fl

tl 2

2.Bai Tdp

. 1 . e . 1 .
Bai 1. Mat Trang c6 khoi lugng bang akhél luong Trai Dat va c6 ban kinh bang 3—bén kinh Tréi
bat. Coi nhiét d6 & Mat Trang duoc gilt nhu trén Trai Dat.
a. Chu ki dao dong ctia mot con lac don thay ddi nhuu thé nao khi dua con lac tir Trai DAt lén Mat Trang?
b. D€ chu ki ctia con lac trén Mat Trang vin nhu khi & Trai Dat thi can phai thay déi chiéu dai con lac
nhu th€ nao?

D/S: a) TMT = 2,43. TTD; b) ATI = 83,1% .

Bai 2. Ngudi ta dua mot dong thé qua lac tir Trai Dat lén Mat Trang ma khong diéu chinh lai. Theo dong
ho nay trén Mat Trang thi thoi gian Trai Dat tu quay dugc mot vong 1a bao nhiéu? Biét gia tdc roi tu do
trén Mat Trang bang 1/6 gia toc roi tu do trén Trdi Dat va bd qua sy anh hudng ctia nhiét do.

D/s: t, = 9"48™,
DANG 5 TIM SU BIEN THIEN CHU KI CUA CON LAC PON
KHI CO THEM LUC LA
1. Phuong phdp

- Viét biéu thic tinh chu ki clia con lac khi chua ¢6 luc la: T =27 \/Z .
g

- Viét biéu thic tinh chu ki clia con lac khi chua ¢6 luc la: T'=27 /L' .
g

Trong dé g 1a gla toc trong truong biéu kién dugc x4c dinh theo bleu thic sau day:
P P+F <:>mg mg+F Khi can bang, day treo con lac ¢6 phuong clia P'

Ngoai luc Fn c6 thé la:
uu u uu u uu u
+ Luyc dién truong: F, = |q|E = F, ™ E néuq>0; F, N E néuq<0.
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Chi y: Do 16n: F,=|g|.E va Ez%.

uu u
+ Luc ddy Acsimét: F, =-V.D.g,c6dol6n F,=V.D.g.
uu 1

+ Lyc quén tinh: F, =-m.a,c6d016n F,, =m.a.
+Luc ti: F, = B.I..sina hoic F, =|q|.v.B.sina.
2.Bai Tdp
Bai 1. Mot con lic don gdbm mot soi day c6 chiéu dai 1 = Im va qua cdu nho c6 khéi lugng m = 100g,
duoc treo tai noi c6 gia toc trong trudng g = 9,8m/s’.
1. Tinh chu ki dao dong nho cctia qua cau.
2. Cho qua cdu mang dién q = 2,5.10*C va tao ra dién trudng déu c6 cudng do dién trudong E = 1000V/m.
Hay xac dinH phuong ctia day treo con lic khi can bing va chu ki clia con lic trong céc trudng hop:

a. Véc to E huéng thang ding xuéng dudi.

b. Véc to E ¢6 phuong nim ngang.

b/s: 1) T,=2s; 2a) T, = 1,8s; 2b) T, = 1,97s.

Bai 2. Mot con lac don gom mot quéa cdu nho, khai luong 10g dugc treo bing mot soi day dai 1m tai noi
ma g = 10m/s>. Cho 7> =10.
1. Tinh chu ki dao dong T, ctia con lic.
2. Tich dién cho qua cau mot dién tich ¢ = 10°C réi cho né dao dong trong mot dién trudong déu cé

, ) 2
phuong thang ditng thi thiy chu ki dao dong ciané 1a T =§To .
Xéc dinh chiéu va do 16n cta cudng do dién trudng?
u
D/s: E c6 phuong thang ding, c6 chiéu huéng xuong, do 16n 1,25.10*V/m.

Bai 3. Mot con lac don dao dong véi chu ki T, trong chan khongva chu ki T trong mot chat khi. Biét T
khac T, chi do luc ddy Acsimét.

. 1 D, .. . , y ..
la. Ching minh rang T = TO.(1+§8) . Trong d6 ¢ = EO; D, Ia khoi lugng riéng cua chat khi, D 1a khoi

luong riéng clia quéa nang lam con lac.

1b. Tinh chu ki T trong khong khi. Biét T, = 2s, D= 1,300kg/m’, D = 8450kg/m’.

2. Dé T = T, thi phai tang hay gidm nhiét do ctia khong khi bao nhiéu? Biét hé s6 nd dai clia con lac 1a
A=1,7.10"(K™).

D/s: 1) T=2,00015s; 2) At ~9°C.
Bai 4. Mot con liac dao dong véi bién do nho c6 chu ki T, tai noi ¢6 g = 10m/s”. Treo con lac & trin mot
chiéc xe réi cho xe chuyén dong nhanh dan déu trén mot mat dudng nim ngang thi day treo hop véi
phuong thing ding mot géc nhd a, =9°.
a. Hay giai thich hién tugng va tim gia téc a cla xe.
b. Cho con lic dao dong véi bién do nhd, tinh chu ki T clia con lic theo T,,.
D/s:a)a=1,57m/s>; b) T=T,. v cosc .
Bai 5. Mot con lac don ¢6 chu ki dao dong nho 1a T = 1,5s tai noi ¢6 gia toc trong trudng g = 9,80m/s>.
Treo con lac trong mot thang mdy. Hay tinh chu ki chia con lac trong céc trudng hop sau:
a. Thang mdy di 1én nhanh dan déu véi gia toc a = 1m/s”.
b. Thang mdy di 1én cham dan déu véi gia téc a = 1m/s>.
c. Thang mdy chuyén dong thing déu.
D/s: a) 1,43s; b) 1,58s; ¢) 1,5s.
Bai 6. Mot con lac todn hoc ¢6 chiéu dai 17,32cm thuc hién dao dong diéu hoa trén mot 6to chuyén dong
trén mot mat phang nghiéng mot géc S =30°. Xac dinh VTCB tuong d6i clia con lic. Tim chu ki dao
dong cﬁaA con lac trong hai trudong hop:
a) Oto chuyén dong xuéng déc véi gia téc a = 5m/s’.
b) Oto chuyén dong lén doc véi gia téc a = 2m/s. Ly g = 10m/s%, 7> =10.

38



DANG 6 TIM THOI GIAN NHANH HAY CHAM CUA CON LAC
PONG HO TRONG THOI GIAN t
1. Phuong phdp

- Viét biéu thic tinh chu ki clia con lac dong ho khi né chay ding:  T,.
- Viét biéu thic tinh chu ki clia con lac dong ho khi né chay sai: T,.

, o L . T,
- Lap ti so: ?2 = 4p dung cong thiic gan dung: ?2 ~m=>T,=mT.
1 1
-Tinh AT =T, -T,: +Néu AT >0 < T, > T, = Dong ho chay cham.
+Néu AT <0 < T, <1, = Dong ho chay nhanh.

= MOéi chu ki déng hé chay nhanh hay cham mot lugng |AT | .

Trong thoi gian t dong ho chay ding thuc hién s6 dao dong: n =

B

. . t
Vay thoi gian nhanh hay cham ctia dong h6la: = n.|AT| = |AT| ?
1
2. Bai Tdp
Bai 1. ( Bai 78/540 Bai tap Vat If ) Mot con lac déng ho, day treo c6 hé s6 nd daila 1 =2.10"(K™").
Ban kinh cua Trai dat 1a 6400km.
a) Khi dua xuong giéng mo, dong hd chay nhanh hay cham? Tai sao ?
b) Biét giéng sau 800m va that ra dong ho van chay ding. Giai thich va tinh su chénh léch nhiét do gitta
giéng va mat dat.
D/s: a) chay cham do chu ki tang; b) At =-6,25"C.
Bai 2. ( Bai 76/540 Bai tap Vat li ) Mot con lac dong hd gébm mot qua cau béang st va mot soi day kim
loai méanh c6 hé s6 né dai A =2.10"(K"). Dong hé chay diing & 20°C vé6i chu ki T = 2s.
a) Khi giam nhiét do xuong dén 0°C dong ho6 chay nhanh hay cham sau mot ngdy dém?
b) Van giit nhiét do6 & 0°C, ngudi ta ding nam cham dé tao luc hit thang ding. Phéi dat nam cham nhu
thé nao, do 16n bao nhiéu dé dong ho chay ding trd lai. Cho khéi lugng qua cdu 1a m = 50g, lay g =
10m/s.
P/s: a) T =8,64s; b) 10“N.
Bai 3. ( Bai 77/540 Bai tap Vat I ) Mot con lac déng hé c6 hé s6 né dai ctia day treo 4 =2.107(K ™).
Vat nang c6 khoi lugng riéng D = 8400kg/m’. Péng hé chay ding & 20°C khi dao dong trong khong khi.

a) Tai noi d6, van & 20° néu dat trong chan khong thi dong hé chay nhanh hay cham mdi ngay bao
nhiéu giay?
b) Phai tang hay gidm nhiét d6? Dén gid tri nao? Dé trong chan khong déng ho van chay ding tré

lai. Cho khéi lugng riéng ctia khong khi D, = 1,3kg/m’ va chi tinh dén luc ddy Acsimét.

D/s: a) T=6,68s; b)t=27,73°C.
Bai 4. ( Bai 67/540 Bai tap Vat li ) Mot con lac dong hé chay ding & 20°C tai noi ¢6 gia toc trong trudng
bang 10m/s’. Biét day treo ¢6 hé s6 nd dai A =4.107(K "), vat nang tich dién q = 10°C.
a) Néu con lc dat trong dién trudng déu c6 cuong do E = 50V/m thang ding huéng xuong dudi thi
sau 1 ngay dém dong ho chay nhanh hay cham bao nhiéu? Biét vat c6 khoi luong m = 100g.
b) Dé dong ho chay ding trd lai can phdi tang hay gidm nhiét do Ia bao nhiéu?

D/s: a) 4,32s; b)21,25° C.

Bai 5. Tai mot noi ngang béing vé6i muc nudc bié, & nhiét do 10°C, mot dong hd qua lac trong mot ngay
dém chay nhanh 6,48s. Coi con lac dong hé nhu con lac don. Thanh treo con lac c6 hé s6 nd dai
A=410"(K™).
a) Tai vi tri néi trén, & nhhiét do ndo thi dong ho chay ding giv?
b) DPua dong ho l1én dinh ndi, tai d6 nhiét do 1a 6°C, ta thay dong hoé chay diing gid. Giai thich hién
tugng va tinh do cao clia dinh nii so v6i muc nudc bién. Coi Trai dat 1a hinh cu, c6 ban kinh
R = 6400km.
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Phan IIL PONG LUC HOC VAT RAN
I. KIEN THUC CO BAN.
1. Phuong trinh dong hoc cua vat ran.

A
- Toc do goc: + Toc do goéc trung binh: @, = T(p
¢
’ . . A d
+ Tdc do géc tic thoi: o = im=2 =22 o = o '(2).
A—0 At dt
o e . Aw
- Gia toc géc: + Gia toc goc trung binh: y, = A_
t
y . . Ao do
+ Gia toc goc tic thoi: y=lm—=—< y=0'(t) =9"(@).
A0 At dt

- Phuong trinh dong hoc ctia chuyén dong quay:
— . — . — 1 2. 2 2 -2
P=@Q,+0ot; 0=w,+yt; ¢=@, +a)0t+57/t ; 0" =) =2y(p—@,)

- Van toc va gia toc clia cdc diém trén quy dao:  + v = @.r
v 2
+a,=—=wr=a,.
. . R 1 u wu u 1 \ R
hii y: Néu vat ran quay khong déu thi a =a, +a, trong d6 a, 1 v dac trung su thay doi vé hudng ctia
1 1

1 u
v; a, Py dac trung su thay d6i vé do 16n ctia v.

dv a
t=E=v'=(a).r)'=r.7/; a=«/af+af;tana=—’:l2.

a (4]

n

Q

N

2. Phuong trinh dong luc hoc cua vat ran.
Mai lién hé giita gia t6c gbc va mémen luc:

+ M =(mr)y.

+ Momen cua luc doi v6i mot truc quay: M = F.d (d 1a khoang cach tir truc quay dén gid cla luc, goi
la canh tay don ).

- Téng quét: M=ZMl. =(Zml..l;.2).7/ ,F;~ m
i i r

- Mémen quan tinh: { O \

+Tong quat [ = Zml. Ve

A
1
ﬂ

v

+ Céc truong hop dac biét:

. 1
*) Thanh ¢ ti€t dién nhd so véi chiéu dai: [ = E.m.l 2. (Hinha)

*) Vanh tron ¢ ban kinh R: I=m.R*. (Hinhb)

1
*) Dia tron mong ban kinh R: [ = E.m.R2 . (Hinh ¢)

*) Khéi cdu dac: [ = %.m.Rz .(Hinh d)

- Phuong trinh dong luc hoc clia vat rin quay Hinhd
quanh mét truc ¢6 dinh: M =1y. Hinh b
4. Momen dong lugong.

DPinh luat bao toan mémen luong.
*) Momen dong lugng:
- Dang khdc ctia phwong trinh dong luc hoc ciia vdt rdn Hinh ¢
quay quanh mot truc ¢d dinh.
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Ta co6: M:I.7<:>M=I.6i1—w;I=Const,tac(): M:@.
4 t

L
baaL=lw =M= CcZZ_ (1). Phuong trinh ding cho ca truong hgp momen quén tinh cia vat hay hé vat
t
thay déi.
- Momen dong lugng: Dai lugng L =1. @ goi la mémen dong lugng cuia vat rdn quay quanh mot truc c6
dinh. Pon vi: kg.m?/s.
*) Dinh luat bao toan mémen dong luong:
dL
M =—=0= L =Const
dt
- Neéu I = Const thi vat khong quay hodc quay déu quanh truc dang xét.
- NéuIthay déithi [.w =Const < L, =L, < [,.0,=1,.0,

5. Pong nang cua vat ran quay quanh mot truc co dinh.
, . . 1
- Bieu thiic dong nang cia vat ran quay quanh mot truc ¢6 dinh: W, = E.I o’

1 1
- Dinh Iy bién thién dong nang: AW, =W, -W, = Ela)z2 —E.I.a)l2 =4

F,

nl

II. BAI TAP.
DAG 1. TIM CAC PAI LUGNG TRONG CHUYEN PONG QUAY CUA
VAT RAN QUANH MOT TRUC CO PINH

1. Phuong phap.
A
- Toc do goc: + Toc do géc trung binh: @, = T(p
t
y . . A d
+ Tdc do géc tic thoi: @ = im=2 =22 o = o '(2).
A—0 At dt
- Gia toc goc: + Gia toc géc trung binh: y, = A_
t
. Ao _do | "
+ Gia tdc goc tic thoi: y = EE})E = Sy=0't)=9"().

- Phuong trinh dong hoc ctia chuyén dong quay:
— . — C = 1 2. )2 2_-2
¢—¢0+a)tva)—a)0+7/tv¢—¢0+a)0t+57t ;W =@y = 7/((/’_(/)0)

- Van toc va gia toc clia cdc diém trén quy dao:  + v=@.r
Vv 2
+a,=—=wr=a,.
r
. R . 1 u wu . u 1 _ 2. . . ,
Chii y: Néu vat ran quay khong déu thi a =a, +a, trong d6 a, L v dac trung su thay doi vé hudng cla
1

dac trung su thay déi vé do 16n clia v.

1

v

dv a
a=—=v'=(wr) =ry; a=«/af+af;tana=—f=l2

dt

a (2]

n

I1. Bai Tdp.
Bai 1. Mot canh quat dai 30cm, quay véi toc do géc khong ddi 1a @ = 95 rad/s. Toc do dai tai mot diém &
vanh cénh quat bang:

A. 2850 m/s. B. 28,5 m/s. C. 316,7 m/s. D. 31,67 m/s.
Bai 2. Mot diém & trén vat ran cdch truc quay mot khoang R. khi vat ran quay déu quanh truc, diém dé c6
t6c do dai v. Toc do clia vat rin 1a:
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2
v 1%

A o=—. B o=—. Co=v.R. D. w=
R R

< |

=

Bai 3. Banh da ciia mot dong co tr ldc khéi dong dén lic dat tée do goc 140 rad/s p
co quay nhanh dan déu. Géc quay clia banh da trong thoi gian trén la:

A. 140 rad. B. 70 rad. C. 35 rad. D. 357 rad.
Bai 4. Mot banh xe quay nhanh dan déu quanh truc. Lic t = 0 banh xe ¢6 t6c do géc 5 rad/s. Sau 5 s t6c
do gbc cua nd tang 1én dén 7 rad/s. Gia téc goc cla banh xe la:

ai mat 2s. Biét dong

A. 0,2 rad/s%. B. 0,4 rad/s>. C. 2.4 rad/s%. D. 0,8 rad/s>.
Bai 5. Roto cia mot dong co quay déu, cit mbi phit quay duge 3000 vong. Trong 20s, roto quay duoc
mot géc bang bao nhiéu? b/s: 6280 rad.

Bai 6. Mot cénh quat cia may phat dién chay bang siic gié c6 dudng kinh 8 m, quay déu vdi toc do 45
vong/phit. Tinh t6c do dai tai mot diém nam & vanh ctia canh quat.

D/s: 188,4 m/s.

Bai 7. Tai thoi diém t = 0, mot banh xe dap bat ddu quay quanh mot truc véi gia téc géc khong déi. Sau 5
s n6 quay dugc mot géc bang 25 rad. Tinh téc do géc va gia téc géc clia banh xe tai thoi diémt= 5 s.
D/s: 10 rad/s; 2 rad/s>.

DANG 2. PHUONG TRINH PONG LUC HOC CUA VAT RAN

QUAY QUANH MOT TRUC cO bINH
1. Phuong phap.

- Momen cua luc d6i v6i mét truc quay: M =F.d ( d 1a khoang cach tir truc quay dén gia cua luc, goi la
canh tay don ).

o1 . . 9 u
- Moi lién hé gitra gia toc goéc va momen luc: F
+ M =(mr).y. ,°- —T m
o : (IO \
+ Tong quat: M = ZM,. = (Zml..r,. ).y N y
i i ~ -
- Mémen quén tinh: A
+Tong quat [ = Zml. e | |
+ Céc trudong hop dac biét: - -
. 1 R
*) Thanh c6 tiét dién nho so v6i chiéu dai: [ = E.m.l2 . (Hinha) Hinh a

*) Vanh tron ¢6 ban kinh R: [ =m.R>. (Hinh b)

1
*) Dia tron mong ban kinh R: [ = E.m.R2 . (Hinh ¢)

#) Kh6i cau dac: [ = %.m.Rz .(Hinh d)

- Phuong trinh dong luc hoc clia vat rin quay
quanh mot truc c6 dinh: M = 1.y.
2. Bai Tap.
Bai 1. Mot cau bé ddy mot chiéc du quay
c6 dudng kinh 4 m véi mot luc 60 N dat tai vanh
ctia chiéc du theo phuong ti€p tuyén. Momen luc
tac dung vao du quay c6 gia tri: .
A.30Nm. B I5Nm. C. 240 N.m., D. 120 N.m. Hinh ¢
Bai 2. Hai chat diém c6 khéi luong 1kg va 2kg dugc gan & hai ddu
clia mot thanh nhe c6 chiéu dai 1m. Mémen quén tinh clia hé d6i véi truc quay di qua trung diém clia
thanh va vuong géc véi thanh cé gia tri:
A.1,5kgm’ B. 0,75 kg.m* C. 0,5 kg.m? D. 1.75 kg.m’.
Bai 3. Mot dia tron dong chat c6 ban kinh R = 50cm, khéi lugng m = 1kg. Tinh moémen qudn tinh cta dia
d6i véi truc vuong géc véi mat dia tai tam O cla dia.

Hinh b

D/s: 0,125 kg.m”.
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Bai 4. Mot rong roc ¢6 ban kinh 20 cm, ¢c6 momen quan tinh 0,04 kg.m? déi véi truc clia né. Rong roc
chiu tdc dung bdi mot luc khong déi 1,2 N tiép tuyén véi vanh. Lic dau rong roc ding yén. Tinh téc do
gdc cha rong roc sau khi quay duge 5 s. Bd qua moi lyc can.

D/s: 30 rad/s.
Bai 5. Mot banh xe ¢6 moémen quan tinh d6i véi truc quay c6 dinh 1a 6 kg.m?, dang ding yén thi chiu tac
dung ctia mot moémen luc 30 N.m d6i véi truc quay. Bé qua moi luc can. Sau bao lau, ké tir khi béat ddu
quay, banh xe dat t6i téc do géc 100rad/s?

D/s: 20 s.

DANG 3. MOMEN PONG LUONG
PINH LUAT BAO TOAN MOMEN PONG LUQONG
1. Phuong phap.

*) Momen dong lugng:
- Dang khdc ciia phuong trinh déng luc hoc ciia vdt rdn
quay quanh mot truc ¢ dinh.

do

Tac: M =1y & M =1=":1=Const, ta cG yoddao)
t

dt
. dL S N A PV .o
batL=1®w = M =— (1). Phuong trinh ding cho ca trudng hgp mémen quan tinh cta vat hay hé vat
t

thay déi.
- Momen dong lugng: Dai lugng L =1. @ goi la mémen dong lugng cua vat rdn quay quanh mot truc c6
dinh. Pon vi: kg.m?/s.
*) Dinh luat bao toan moémen dong lugng:
M=£=O:>L=C0nst
dt
- Néu I = Const thi vat khong quay hodc quay déu quanh truc dang xét.
- NéuIthay déithi [.w =Const < L =L, < [,.0,=1,.0,
2. Bai Tap.
Bai 1. Mot vat c6 momen qudn tinh 0,72 kg.m* quay déu 10 vong trong 1,8 s. Momen dong luong cuia vat
¢6 do 16n béang:
A. 4 kg.m?/s. B. 8 kg.m%/s. C. 13 kg.m?/s. D. 25 kg.m?/s.
Bai 2. Hai dia tron ¢6 momen qudn tinh 14n luot I, va I, dang quay dong truc va cling chiéu véi téc do
géc @, va w,.Ma sit & truc quay nho khong dang ké. Sau d6 cho hai dia dinh vao nhau, h¢ hai dia quay
vai t6c do géc @ ¢6 do 16n duge xéc dinh bang cong thic:

Aw=—2th B, o= Ot @,
l.o+1,0, h+1,

C o= l.o,+1,.0 ‘ D. o= l.o-1,0, .
I +1, I +1,

Bai 3. Mot nguoi diing trén mot chiée ghé dang quay, hai tay cAm hai qua ta. Khi nguoi dy dang tay theo
phuong ngang, ghé va ngudi quay vdéi toc do géc @ . Ma st & truc quay nho khong déng ké. Sau do,
ngudi ay co tay lai kéo hai qua ta vao gan st vai. Toc d0 géc mdéi ciia hé ““ ngudi + ghé “sé:

A. tang lén. B. giam di.

C. ldc ddu tang, sau d6 giam dan dén 0. D. liic dau giam, sau d6 béng 0.
Bai 4. Mot dia tron dong chét ¢6 ban kinh R = 50cm, khéi luong m = 1kg quay déu vdéi toc do gée
® = 6rad / s quanh mot truc thing ding di qua tam cla dia. Tinh momen dong luong clia dia doi véi
truc quay do.

D/s: 0,75 kg.m%/s.
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DANG 4. PONG NANG CUA VAT RAN QUAY QUANH MOT TRUC

CO PINH
1. Phuong phap.
- Biéu thiic dong nang cua vat ran quay quanh mot truc ¢6 dinh: W, =—.1 o’
2
1 1
- Dinh Iy bién thién dong nang: AW, =W, ,-W, = Ela)z2 —E.I.a)l2 =4,

2. Bai Tap.
Bai 1. Mot banh da ¢c6 moémen quan tinh 2,5 kg.m?, quay véi téc do géc 8900rad/s. Pong nang quay cuia
béanh da la:
A.9,1.10°J. B. 111251]. C.9,9.10"J. D. 222501J.

Bai 2. Mot dia tron c6 momen qudn tinh 1a I, dang quay quanh mot truc c6 dinh véi toc do géc @, . Ma
sét & truc nho khong dang ké. Néu t6c do goc clia dia gidm di hai lan thi momen dong lugng va dong
nang quay cua dia d6i véi truc quay thay déi nhu thé nao?

A. Momen dong luong tang 4 1an, dong nang quay tang 2 lan.

B. Momen dong luong giam 4 14n, dong nang quay tang 4 lan.

C. Momen dong luong tang 2 14n, dong nang quay giam 2 lan.

D. Momen dong luong giam 2 14n, dong ning quay giam 4 1an.
Bai 3. Hai dia tron c6 cling momen quén tinh d6i véi ciing mot truc quay di qua tdm cla céc dia. Lic dau,
dia 2( & phia trén ) dang ding yén, dia 1 quay vdi toc do goc @, . Ma sat & truc quay nho khong déng ké.
Sau d6, cho hai dia dinh vao nhau, hé quay véi t6c do goc @ . Pong nang clia hé hai dia lic sau so véi lic
dau la:

A. tang 3 1an. B. giam 4 1an. C. tang 9 14n. D. gidm 2 lan.

Bai 4. Hai banh xe A va B ¢6 ciing dong ning quay, t6c do géc @, = 3.m, . Ti s6 momen quin tinh Iy
A
d6i véi truc quay di qua tm cua A va B ¢6 gid tri nao sau day?
A 3. B. 9. C.é6. D. 1.
Bai 5. Mot dia tron dong chét ¢6 ban kinh R = 50cm, khéi lugng 1kg quay déu vdi toc do géc
w = 6rad /s quanh mot truc vudng géc véi dia va di qua tam cua dia. Tinh dong nang cua dia.
D/s: 2,2517.
Bai 6. Mot rong roc ¢6 momen quan tinh d6i véi truc quay c6 dinh 1a 10 kg.m?, quay déu véi téc do 60
vong/phut. Tinh dong nang quay cla rong roc.
D/s: 197 1.
Bai 7. Mot banh da quay nhanh dan déu tix trang thai nghi sau 5s thi téc do géc 200 rad/s va c6 dong
nang quay 1a 60 kJ. Tinh gia t6c géc va mémen quan tinh ctia banh da déi véi truc quay.
D/s: 40 rad/s*; 3kg.m’.
BAI TAP MO RONG
A cao ang 2007
Bai 1. Mot vat rdn ¢6 mémen quan tinhd6i véi mot truc quay A c¢6 dinh xuyén qua vat 1a 5.107 kg.m”.
Vat quay déu quanh truc quay A véi van t6c géc 600 vong/phit
.Lay 7% =10, dong nang quay ca vat 1a:
A.201J. B.101J. C.0,51J. D.251.
Bai 2. Thanh AB déng chét, tiét dién déu c6 chiéu dai 60 cm, khéi lugng m. Vat nho ¢6 khéi lugng 2m
dugc gin ¢ ddu A cua thanh. Trong tam ctia hé cdch ddu B cha thanh mot khoang 1a:
A. 50 cm. B. 20 cm. C. 10 cm. D. 15 cm.
Bai 3. Hé co hoc gém thanh AB c6 chiéu dai 1, kh6i luong khong déng ké, dau A cha thanh dugc gin vao
chat diém c6 khéi lugng m va dau B clia thanh dugc gin vao chat diém c6 khéi luong 3m. Momen quén
tinh ctia hé d6i véi truc quay vuong géc v6i AB va di qua trung diém cla thanh 1a:
A.ml*. B. 3ml*. C.4ml*. D. 2ml%.
Bai 4. Mot thanh OA déng chat, tiét dién déu, ¢6 khéi lugng 1kg. Thanh c6 thé quay quanh mot truc ¢
dinh theo phuong di qua dau O va vuong géc véi thanh. Dau A cua thanh duge treo bang mot sgi day c6
khéi lugng khong déng ké. Bd qua moi ma sét, 14y g = 10 m/s>. Khi thanh & trang thdi can bing theo
phuong ngang thi day treo thing ding, vay luc ciang clia day la:
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A.TN. B. 10N. C.20N. D.5N.
Bai 5. Tai thoi diém t = 0, mot vat ran bat dau quay quanh mot truc ¢6 dinh xuyén qua vat véi gia téc géc
khong déi. Sau 5 s n6 quay duoc mot géc 25 rad. Van t6c goc tic thoi clia vat tai thoi diém t = 5s 1a:

A. Srad/s. B. 15 rad/s. C. 10 rad/s. D. 25 rad/s.
Bai 6. Ban ddu mot van dong vién truot bang nghé thuat hai tay dang rong dang thuc hién dong tic quay
quanh truc thang ding di qua trong tam clia ngudi d6. Bd qua ma sdt anh hudng dén su quay. Sau d6 van
dong vién khép tay lai thi chuyén dong quay sé:
A. quay cham lai. B. quay nhanh hon.  C. dimg lai ngay. D. khong thay déi.
Bai 7. Tac dung ctia mot ngdu lyc 1én thanh MN dit trén san ndm ngang. Thanh MN khong ¢6 truc quay
c6 dinh. B4 qua ma sat giita thanh va san. Néu mat phang chita ngau luc ( mat phang ngau luc ) song
song v&i san thi thanh s€ quay quanh truc di qua:

A. dau M va vuong géc v6i mat phang ngiu luc.

B. ddu N va vuong géc v6i mat phang ngau luc.

C. trong tam clia thanh va vuong géc v6i mat phang ngau luc.

D. diém bit ki trén thanhva vuong géc v6i mat phang ngiu luc.

4 & Lo 2007
Bai 1. Mot vat ran dang quay cham dan déu quanh mot truc ¢6 dinh xuyén qua vat thi:
A. gia téc goc ludng cé gid tri am. B. tich van toc gbc va gia t6c géc 1a s6 am.
C. van téc géc luong c6 gia tri am. D. tich van t6c géc va gia t6c géc 1a s6 duong.
Bai 2. Mot vat ran dang quay quanh mot truc ¢ dinh xuyén qua vat. Cac diém trén vat ran ( khong thuoc
truc quay )

A. & cing mot thoi diém, khong ciing gia tc goc.

B. quay dugc nhitng géc khong béng nhau trong cting mot khoang thdi gian.

C. & cing mot thoi diém, c6 cling van toc goc.

D. & cing mot thoi diém, c6 cling van toc dai.
Bai 3. Phét biéu nao sau day la sai khi n6i vé momen quén tinh clia mot vat ran doi v6i mot truc quay xdc
dinh?
A. Momen quén tinh ctia mot vat ran c6 thé duong, c6 thé am tuy thudc vao chiéu quay cuia vat.
B. Momen quén tinh clia mot vat ran phu thudc vao vi tri truc quay.
C. Momen quén tinh cia mot vat ran déc trung cho mic quan tinh clia vat trong chuyén dong quay.
D. Momen quén tinh ctia mot vat ran luon luon duong.
Bai 4. Mot banh xe ¢6 momen quén tinh déi v6i truc quay A ¢6 dinh 1a 6 kg.m” dang diing yén thi chiu
tdc dung cia mot momen luc 30 N.m d6i véi truc quay A. B qua moi luc can. Sau bao lau, ké tir khi bat
dau quay, banh xe dat téi van toc géc cé do 16n 100 rad.s?

A.15s. B. 12s. C.30s. D. 20s.

Bai 5. Mot con lac vat If 1a mot thanh manh , hinh tru, dong chét, khéi lugng m, chiéu dai I, dao dong
diéu hoa ( trong mat phang thang ding ) quanh mot truc ¢6 dinh ndm ngang di qua mot dau thanh. Biét

moémen quén tinh cua thanh doi véi truc quay dacholal = g.m.l 2. Tai noi c6 gia toc trong trudng 1a g,
dao dong ctia con lac ¢6 tan so 1a:

A o= Z_g B.wz\/g. C o= 3_g D.wz\/g.
3/ / 21/ 3/

Bai 6. C6 3 qua cdu nhod dong chat khéi lugng m;, m, va m, duoc gan theo thi tu tai cdc diém A, B, C trén
mot thanh AC hinh tru manh, cing, c6 khoi lugng khong ddng ké, sao cho thanh xuyén qua tam cla cdc
qua ciu. Biét m, = 2m, = 2M va AB = BC. Dé khdi tam ctia hé nam tai trung diém ctia AB thi khéi lugng

m; phéi bang:
2M M
A. T B. ? C. M. D. 2M.

Bai 7. Mot nguoi dang diing & mép clia mot san hinh tron, nim ngang. San c6 thé quay trong mit phang
nim ngang quanh mot truc c6 dinh, thang ding, di qua tam san. Bé qua céc luc can. Lic diu san va ngudi
diing yén. Néu nguoi dy chay quanh mép theo mot chiéu thi san:

A. quay cung chiéu chuyén dong ctia ngudi roi sau dé quay ngugc lai.

B. quay cuing chiéu chuyén dong clia nguoi.

C. quay nguoc chiéu chuyén dong ctia ngudi.

D. Van didng yén vi khdi lugng ctia san 16n hon khéi lugng ctia nguoi.

Phan IV. SONG CO
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I. KIEN THUC CO BAN.
1. Phuong trinh song.

- Gia stt dao dong ctia phén tlr O clia séng 12 di€u hoa, ta ¢6 phuong trinh séng tai O:
2 | | | (H
u=Acos—:1 . >
T N (') \/W\«» M X

Trong d6 w = 7 la tan s gdc cta séng; T 1a chu ki séng(la chu ki ctia cic phan tir cia moi truong dao

dong).
- Séng tir O truyén dén mot diém M bat ki ndm trén phuong truyén séng, ciing chiéu véi chiéu duong truc
Ox, cdch O mot doan x 1a c6 dang:

u,,(t) = A.cos {27[.(% —%)}

trong d6 A : 12 bude séng (1a quang dudng ma séng truyén di dugc trong mot chu ki hay 1 khoang céch
gifta hai diém gan nhau nhat trén phuong truyén séng ma dao dong tai d6 cling pha)

- Dac biét néu dao dong & ngudn O c6 dang: uzAcos(z?”.H-%) = u,,(t) = A.cos [2%(% —%) + %}

- Séng tlr O truyén dén mot diém N bat ki nim trén phuong truyén séng, nguoc chiéu vé6i chiéu duong
truc Ox, cach O mot doan x 1a c6 dang:

u, (1) = Acos {m(% + %)}

2. Giao thoa song.

a. Phuong trinh giao thoa song.

- Xét diém M nam trén phuong truyén séng, M = d;, S;M = d,. Céc nguén S,, S, dao dong cling tin s6,
cung pha, ¢6 theo phuong trinh u, =u, = Acos(wt) = A.cos ZT”.I

+ Séng tai M do S, truyén dén c6 dang: u, = A'Coszﬂ(L — ﬂ)
T

+ S6ng tai M do S, truyén dén cd dang: 4, = A.cos 2,[(L_ ﬂ)
T

= Dao dong tai M 12 téng hop hai dao dong tlr S, S, truyén dén : uy = U,y + Uy <

u, = 2A.cos@.cos(aﬂ — H.M) (%)
Trong d6: Ap =@, —¢@, =2r. ( 9 )= 2—” .(d, —d,) goilad¢ léch pha cua hai dao dong.
n(d, - dl) d,+d

Vay ta c6: u,, =2A.cos cos(wt — 1. p ——1)=2.4. cos(T) cos(wt — 7r 9 —1).

+d,

A d
bat A, =2A. COS(T(D )‘ : bien do dao dong taiM = u,, = 4,, .cos(wt —r.—~—"

).

2
- Néu Ag =2x.k (Hai dao dong cung pha) = A,, dat gid tri Max. Ta c6: 77[.(612 —d)=2kr.

V6i k=0,+1,42,...

- Néu Ap=(2k+1).zr (Hai dao dong nguoc pha) = A,, dat gid tri Min. Ta c6 27”.(612 —d)=2k+).x

Gi-d = ke b ket v6i k=0,%1,42,...

b. Piéu kién dé c6 hién tuong giao thoa. (I Hai séng xudt phat tit hai nguén daao dong c6 cling tan so,

cuing phuong va cé do léch pha khong déi”.

3. Song dung. Séng phan
a. Pinh nghia: Séng dimg 1a s6ng c6 cac bung va cac nit cd dinh trong khong gian.  xa H\/\l

46 A M d

Séng tGi



b. Su tao thanh séng dirng trén day:
- Gia st ¢ thoi diém t, séng t6i truyén dén B
va truyén dén d6 mot dao dong c6 phuong trinh 1a:
u, = Acos(2r f't)
- Chon g6c toa do O tai B, chiéu duong truc Ox 14 chiéu tir B dén M. Séng tGi truyén dén tir M dén B,
biét M cach B mot doan d c6 phuong trinh:

u, =Acosrft +%)

- S6ng phén xa tai B ¢6 li d6 ngugc chiéu véi séng téi. Do d6 séng phan xa tai B ¢6 phuong trinh la:

u'y =—Acos2r fit)=Acosrf.t—r)
. ’ : 2rd
- S6ng phan xa truyén tir B dén M, tai M c6 phuong trinh 1a: u',, = AcosQrfit—rn —%) .

- Dao dong tai M 1a téng hop hai dao dong do séng t6i va séng phan xa truyén dén, ta c6:

u=u, +u', = Acos2r ft +%) + AcosQr ft —% —-7)= 2A.cos(% +§)COS(27Zf.I —%)

2rd
A

=u=acosQ2rfit —%) .

bit a = ‘2A,cos( +§)
< Ao . .
+Néu d = k.E thi a dat Min, ay;, = 0 = M la nit.

|
+Néu d = [k +Ej5 thi a dat Max, ay,, = 2A = M la bung.

c. Piéu kién dé c6 song dirng.
* Vit cdn c¢d dinh(soi day c6 hai dau c6 dinh va mot dau dao dong véi bién do nho):

,:n% (v6in=1,2,3,..)
* Vit cdn tu do(soi day c6 mot du cd dinh, mot ddu tu do):
,:m_%:(znﬂ)_% (v6im=1,3,5,7,..;m=2n+1)

Trong d6 112 chiéu dai clia day, A4 1a bude séng, n 1a s6 bung quan sat dugc.

II. BAI TAP.
DANG 1. CAC PAI LUGNG PAC TRUNG CUA SONG CO

1. Phuong phap.
- Muén tinh céc dai lugng nhu chu ki, tan s6, budc séng, van toc truyén séng,... Ta st dung cdc cong

thitc sau: T:L;wzzﬁfzz_”;lzth:L
r f

- Chu y: + Khi song lan truyén trong moi trudng thi khoang cdch gitta hai dinh s6ng bang mot budc
song. + Néu trong khodng thoi gian t, s6 1n nho 1én clia vat ndi trén mat nudc khi c6 séng lan truyén
hay s6 ngon song di qua mat ngudi quan sat 1a n thi s6 chu ki dao dong clia séng trong khoang thoi gian
déla(nld1).

+ Khoang cich giita n dinh séngla (n-1). 4.

2. Bai Tdp.

Bai 1. Mot ngudi quan sat mot chi€c phao néi trén mat nude bién thay né nho 1én 6 lan trong 15 giay.

Coi séng bié 1a séng ngang.

a) Tinh chu ki clia séng bién.

b) Van téc truyén séng 12 3m/s. Tim budc séng.
D/s:a) T=3s;b) A =9m.
Bai 2. Mot ngudi quan sat mat bién thdy c6 5 ngon séng di qua truSc mat minh trong khoéng thoi gian 10
giay va do dugc khoang céch giita hai ngon séng lién ti€p bang Sm. Coi séng bién 1a séng ngang.

a) Tim chu ki clia séng bién.
b) Tim van t6c ctia séng bién.
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D/s: a) T=2,5s; b) v=2m/s.
Bai 3. Mot ngudi ngdi & bién nhan thay rang khoang céch giita hai ngon séng lién tiép 12 10m. Ngoai ra
nguoi dé con dé€m duge 20 ngon séng di qua truée mat minh trong thoi gian 76 giay. Hay xac dinh van
toc truyén séng clia séng bién.
D/s: T=4s; v=2,5m/s.
Bai 4. Cho biét séng lan truyén doc theo mot dudng thang. Mot diém cdch xa tam dao dong bang 1/3
budc séng & thoi diém bang 1/2 chu ki thi c6 do dich chuyén bang 5cm. Xac dinh bién do clia dao dong.
D/s: 5,77cm.
Bai 5. Mot séng co ¢6 tin s6 50Hz truyén trong moi trudng vé6i van téc 160m/s. & cing mot thoi diém, hai
diém gin nhau nhét trén phuong truyén séng c6 dao dong cling pha, cich nhau la:

A. 1,6 m. B. 0,8 m. C.32m. D.2.4m.
DANG 2. LAP PHUONG TRINH SONG
1. Phuong phap.

- Gié stt dao dong ctia phén tir O clia séng 12 di€u hoa, ta ¢6 phuong trinh séng tai O:
I I |
N Sl M

Trong d6 w = 7 1a tan so géc cua song; T 1a chu ki séng(la chu ki cua céc phan tu cua moi trudng dao

()
X

u= A.cosz—ﬂ.t
T

dong).
- Séng tlr O truyén dén mot diém M bat ki ndm trén phuong truyén séng, ciing chiéu véi chiéu duong truc
Ox, cdch O mot doan x 1a c6 dang:

u, ()= A.cos [27[.(%—%)}

trong d6 A : 12 bude séng (1a quang dudng ma séng truyén di dugc trong mot chu ki hay 14 khoang céch
gifta hai diém gan nhau nhat trén phuong truyén séng ma dao dong tai d6 cling pha)

- Dic biét néu dao dong & ngudn O ¢ dang: uzAcos(z?ﬁ.H%) = u,,(t) = A.cos {272.(% —%) + (oo}

- Séng tlr O truyén dén mot diém N bat ki nim trén phuong truyén séng, nguoc chiéu véi chiéu duong
truc Ox, cdch O mot doan x 1a c6 dang:

u,(t) = A.cos {27&(%+ %)}

2. Bai Tdp.

Bai 1. (Bai 115/540 Bai Tap Vat Li)

Dau O clia mot s¢i day cao su bit ddu dao dong tai thoi diém t = 0 v6i: u=2.sin(407z)cm.

a) Xdac dinh dang soi day vao lic t = 1,125s.

b) Viét phuong trinh dao dong tai diém M va N v6i MO = 20cm; ON = 30cm. Cho van tdc truyén séng
trén day 1a v = 2m/s.

Bai 2. (Bai 116/540 Bai Tap Vat Li)

Dau A cua day cao su ciang dugc 1am cho dao dong theo phuong vuodng géc véi day véi bién do 2cm, chu
ki 1,6s. Sau 3s thi séng chuyén dong dugc 12m doc theo day.

a) Tinh budc séng.

b) Viét phuong trinh dao dong tai mot diém cdch A 1a 1,6m. Chon goc thoi gian 1a Iic A bat dau dao dong
tu VTCB.

Bai 3. (Bai 118/540 Bai Tap Vat Li)

Mot day cao su AB =1 =2m dugc cang thang nim ngang. Tai A ngudi ta lam cho day cao su dao dong
theo phuong thing diing véi bién do 3m. Sau 0,5s ngudi ta thay séng truyén téi B.

a) Tim van t6¢ truyén séng, budc séng néu chu ki cia séng 1a 0,2s.

b) Viét phuong trinh dao dong tai M, N cdch A 14an lugt 1a AM = 0,5m; AN = 1,5m. D¢ léch pha cta hai
s6ng tai M va N ? Cho biét song tai Akhit=01a:u, =a.cosat .

Bai 4. (Bai 119/540 Bai Tap Vat Li)

Tai O trén mat chat 16ng, ngudi ta gay ra dao dong vdéi tan s6 f = 2Hz, bién do 2cm, van téc truyén séng
trén mat chat 1ong 1a 60cm/s.

a) Tinh khoang cach tir vong séng thit 2 dén vong séng thit 6 ké tir tam O ra.

b) Gia st tai nhitng diém cach O mot doan 1a x thi bién do giam 2,5 \/; 1an. Viét biéu thic tai M cdch O
mot doan 25cm. Loi Giai
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v
a) Khoang cach tir vong séng thit 2 dén vong séng thit61aL = 4 4. Taco: A= 7 =30cm.
= L=430=120cm.

2 . . 2 2
b) Biéu thic s6ng tai diém cdch O mot doan x 1a: u = a.cos(4xt —%)cm =a.cos(4rnt —%x) cm.

Mt khéc tacé a = 2 = 2 =0,16cm. Vay ta duoc: u=0,16.cos(4rt —5—”)cm .
2,5-x 2,525 3

Bai 5. (Bai 164/206 Bai Toan dao dong & Séng co)

Mot nguén dao dong diéu hoa theo phuong trinh u = A.cos(107t + %) . Khoang cich giita hai diém gan

nhau nhét trén phuong truyén séng ma tai d6 dao dong ctia cdc phan tir moi trudong léch pha nhau % la

5m. Hay tim van toc truyén séng.

D/s: v=150m/s.
Bai 6. (Bai 120/540 Bai Tap Vat Li)
Mot qua cdu nho gén vao am thoa dao dong véi tan s6 f = 120Hz. Cho qué cdu cham vao mat nudc ngudi
ta thdy mot hé séng tron lan rong ra xa ma tam Ia diém cham S ctia quéa cdu v6i mat nuée. Cho bién do
séng 1a a = 0,5cm va khong déi.
a) Tinh van t6c truyén séng trén mat nudc. Biét khoang cach gitta 10 gon 16i lién tiép 1a Ad =4, 5¢cm.
b) Viét phuong trinh dao dong ctia diém M trén mat nudc cdch S mot doan 12cm. Cho dao dong séng tai S
c6 dang: u =a.cos wrt .
¢) Tinh khoang cach giita hai diém trén mat nuéc dao dong cung pha, ngugc pha, vuong pha.( trén cling
mot dudng thang di qua S ).

DANG 3. GIAO THOA SONG

1. Phuong phap.
a. Phuong trinh giao thoa song.
- Xét diém M nam trén phuong truyén séng, SM = d,, S;M = d,. C4c nguén S,, S, dao dong cling tin s6,

2
cung pha, c6 theo phuong trinh u, =u, = A.cos(wt) = A.COSTH.I

d,

e t
+ Song tai M do S, truyén dén c6 dang: u,,, = A.COS27[(; —7)

+ S6ng tai M do S, truyén dén c6 dang: u,,, = A,Coszﬂ'(% _%)

=> Dao dong tai M 12 téng hop hai dao dong tlr S, S, truyén dén : uy = U,y + Uy <>

U, = 2A.cos@.cos(aﬂ - H.M) (*)
Trong d6: Ap =@, —¢, =27.( d~ 1) =— (d —d,) goi la do léch pha cta hai dao dong.
Vay tacé: u,, = 2A.cos@.cos(aﬂ -7 d+ 1) 2.4 cos( ) cos(wt — 7z )
bat A, = 2A. cos(— )‘ bién do dao dong tai M = u,, = A4,, .cos(wt — 7[ a4 21,

- Néu A@ =2x.k (Hai dao dong cing pha) = A,, dat gid tri Max. Ta c6: 27.(612 —d)=2kr.

V6i k=0,+1,42, ...

- Néu Ap = (2k+1).7 (Hai dao dong ngugc pha) = A,, dat gid tri Min. Ta c6 277[.(612 —d)=2k+).z

d,—d =(k+%)./1=(2k+1)% Vi k=0,%1,42,...
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b. Diéu kién dé c6 hién tuong giao thoa. (I Hai séng xudt phat tit hai nguon daao dong c6 cling tan so,
cling phuong va c¢é do léch pha khong déi”.

2. Bai Tdp.

Bai 1. (Bai 63/351 bai toan vat 1i 12).

Tao tai hai diém S, va S, hai am don cung tan s6 f = 440 Hz lan truyén trong khong khi véi van téc v =
352 m/s. Khoéang céch S, S, = 16 m. Bién do dao dong & timg nguon 1a a. Hay viét biéu thic ctia dao dong
am thanh tai:

a) Trung diém M cta S,S,.

b) Piém M nam trén doan S,S, cich M mot doan d = 20 cm.

Bai 2. (Bai 64/351 bai todn vat 1i 12).

Cho nudc nhoé déu tiig giot tai mot diém A trén mat nuée yén lang véi tan s6 90 1an trong mot phiit.
Van toc truyén séng trén mat nudc 1a 60 cmy/s.

a) Mo ta hién tugng. Tinh khoang cach gitta hai vong séng k& ti€p nhau.

b) Bién do dao dong ctia mdi phan i 1a 5 mm. Viét phuong trinh dao dong clia mot phan tl trén mat nude
cich A 10 cm.

¢) ¢ hai diém A va B trén mat nudc cach nhau 100 cm, ta thuc hién hai dao dong két hgp cuing bién do,
cung tin s6 véi dao dong ndi trén. Khao sat hién tugng nhan thay trén mat nude. Dao dong clia mot niit N
cach A 80 cm va cach B 60 cm sé& nhu thé nao? Xac dinh vi tri cac nit trén doan AB.

Bai 3. Am thoa dién mang mot nhanh chia hai dao dong véi tan s6 f = 400 Hz cham vao mit nudc tai hai
diém S, va S,. Ngay khi d6 c6 hai hé séng tron ciing bién do a lan ra véi van toc v = 1,6 m/s. Xét mot
diém M nam trén dudng thang xy song song véi S;S, cich S;S, mot khoang D = 1 m. Goi C 1a giao diém
cla xy véi duong trung truc cla S;S,. Dat x = CM. Coi khoang cach S;S, =1=4 cm va x rét nho so v6i D.
a) Tinh hiéu duong di ctia hai séng t6i M, ki hi¢u 6 = S M —S,M theox, 1, D.

b) Tinh bién do dao dong ctia cac diém M ciach C mot doan x = 5 cm va x = 7,5 cm theo a.

DANG 4. TIM SO BUNG, SO NUT, SO GON TRONG
TRUONG GIAO THOA SONG
1. Phuong phap.

Trén dudng thing noi hai nguén

a) S6 bung = So6 nhitng diém dao dong véi bién dé cuc dai = Sé gon 10i.

Gia str tim vi tri diém M nim trén dudng thang noi hai nguén S;S, ( cach S, mot doan d,, cich S, mot
doan d, ) dao dong véi bién do cuc dai, ta lam nhu sau:

S5, A
d—d,=kA d = +k.—
dl d2 s T2 Ty = S/1S2<k<S/‘19 6 keZ) (1)
Fh=55 g<a <ss,
+ Céch 1: C6 bao nhiéu gid tri ctia k thi c6 bay nhiéu diém M dao dong véi bién do cuc dai (hay c6 bay
. : . /1 .
nhiéu bung, gon 16i ). Vi tri cdc bung cich S, dugc xdc dinh  d| = S; k — v6i keZ)

+ Céch 2: S6 bung bang sé gon va bang (2k+1) véi k 1a s6 tu nhién 16n nhat thoa man phuong trinh (1)
b) S6 niit = S6 gon 16m.

Gia str tim vi tri diém M nim trén dudng thang noi hai nguén S;S, ( cach S; mot doan d;, cich S, mot
doan d, ) dao dong véi bién do cuc tiéu (ding yén), ta lam nhu sau:

A A
d—d,=2k+1).— d =——+ Zkl—
1 =( )2 < 12 + ) :—%—%sks%—%. ikeZ) (2
d+d,=85S, 0<d, <SS,
+ Céch 1: C6 bao gid tri cia k thi c6 bay nhiéu diém dao dong véi bién do cuc tiéu (hay ding yén). Vi tri

cdc nit nay cach S, mot doan d, = % + 2k + 1)% .

+ Cach 2: S6 nit bang so gon lom va bdng 2k vé6i k 12 s6 tu nhién 16n nhat thod man phuong trinh (2).
*) Chi y: + Néu S;S, ma chia hét cho A, tiic S;S,=n. A (n € N) thi s6 bung 1a 2n+1, s6 niit 1a 2n, s
gon 2n - 1.
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+k.A| < 8,8,

+ Tim s6 gon 16i hay gon 16m c6 thé 1am nhu sau:

+2k,,, +1 (1)
=
+ <SS,

(2k+1).§ +2k,,.  (2)

Vay S6 bung dugc xac dinh theo (1), s6 nit duge xac dinh theo (2), véik e N .
+ Cho M dao dong véi bién do cuc dai, gitta M va dudng trung truc cla S;S, cé m cac ddy cuc
dai thi M nim trén cdc dy cuc dai thi m so v6i dudng trung tryc thoa man hé thic:
d—d,=(m+1).4

2. Bai Tdp.
Bai 1. Hai dau A va B cia mot mau day thép hinh chit U duogc dat cham vao nuéc. Cho méu day thép dao
dong diéu hoa theo phuong vuong géc v6i mat nude.
1) Trén mat nuée thdy cac gon song hinh gi? Giai thich hién tuong.
2) Cho biét khodng cdch AB = 6,5cm, tan s6 f = 80Hz, van tdc truyén séng v = 32cm/s, bién do séng
khong déi a = 0,5cm.

a) Lap phuong trinh dao dong tdng hop tai diém M trén nudc biet M cdch A mot doan d, = 7,79cm;
cach B mot doan d, = 5,09cm.

b) So sdnh pha ctia dao dong téng hop tai M va pha dao dong tai hai nguén A va B.

¢) Tim s6 gon va vi tri clia chuing trén doan AB.
Bai 2. Hai nguén séng co O, va O, cdch nhau 20 cm dao dong theo phuong trinh:
u, =u, = 4.cos(407xt) cm, lan truyén trong moi trudng véi van téc v = 1,2 m/s. Xét cdc diém trén doan
thang noi O, va O,.
a) C6 bao nhiéu diém khong dao dong va tinh khoang cach tir céc diém d6 dén O,.
b) Tinh bién do dao dong tdng hgp tai cdc diém céch O, 1an luot 1a: 9,5 cm; 10,75 cm; 11 cm.
Bai 3. Trong thi nghiém giao thoa, ngudi ta tao ra trén mat nudc hai séng A va B dao dong véi phuong
trinh u, =u, =5.cos(107t). Van téc truyén séng 1a 20 cm/s. Coi bién d¢ séng 1a khong déi.
a) Viét phuong trinh dao dong tai M trén mat nudc, biét M cach A 1la 7,2 cm va cach B1a 8,2 cm.
Nhan xét vé dao dong nay.
b) Mot diém N nim trén mat nu6c véi AN — BN = - 10cm. Hoi diém N dao dong cuc dai hay ding yén?
La dudng thit bao nhiéu va vé phia nao so véi dudng trung truc clia AB.
Bai 4. Tai hai diém A va B cdch nhau 8m c¢6 hai nguon séng am két hop. Tan s6 f = 440Hz, van toc am
trong khong khi 12 352m/s. Chiing minh réng trén doan AB ¢6 nhitng diém am to cuc dai so véi nhitng
diém lan can, va xdc dinh vi trf ctia cdc diém nay.
Bai 5. Hai am thoa nho giong nhau dugc coi nhu hai nguén phét ra séng am S, va S, dat cdch nhau mot
khoang 20 m, cling phat ra mot am co ban ¢6 tan s6 420 Hz. Van tdc truyén am trong khong khi 12 336
m/s. Coi bién do séng am tai mot diém trén phuong truyén séng bing a, nghia 1a séng am khong tat dan.
a) Chiing minh ring trén doan thang n6i S,S,c6 nhitng diém tai d6 khong nhan dugc am thanh.
b) Xdc dinh vi tri cdc diém trén doan thang S;S, tai d6 khong nhan duoc am thanh.
¢) Viét phuong trinh dao dong am téng hop tai trung diém M, ctia doan S;S, va tai M’ trén S,S, céch M,
20 cm. So sénh pha dao dong ctia hai diém M, va M’ vé6i pha dao dong clia nguén.
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DANG 5. SONG DUNG
1. Phuong phap.
a) Diéu kién dé c6 séng dimg:
+ D06i v6i soi day ¢6 hai dau ¢6 dinh hay mot ddu ¢d dinh va mot dau dao dong véi bién do nho ( vat
can c6 dinh).

I=k.§ (keN)
+ D6i véi soi day ¢ mot dau tu do ( vat can tu do ).
I=(2k+1).§=(k+%)§ (keN) hoac I=m% (m=1,3,5,7,..)

b) Chu y: Khi c6 séng dung trén day thi:

+ Khoang cadch gitta mot bung s6ng va mot nit séng lién tiép la

(SE RN

+ Khoang cach giita hai bung séng hay hai nit séng lién tiép la

+ Bé rong clia bung séng 1a 4A.
2. Bai tdp
Bai 1: Mot soi day OA dail, diu A c6 dinh, ddu O dao dong diéu hoa c6 phuong trinh u,, = A.coswt .
a) Viét phuong trinh dao dong clia mot diém M ciach A mot khodng bang d, do su giao thoa clia séng
t6i va s6ng phan xa tir A. Biét van t6c truyén séng 1a v va bién do séng coi 1a khong giam.
b) Xdc dinh vi trf cdc nit dao dong.
Bai 2: Mot day thép AB dai 1,2 m cang ngang. Nam cham dién dat phia trén day thép. Cho dong dién
xo0ay chiéu tan s6 50 Hz qua nam cham, ta thay trén day c6 séng dimng vé6i 4 muii séng. Tim van toc truyén
dao dong trén day.
D/S: v =60m/s
Bai 3: Mot day AB treo lo ling, ddu A gén vao mot nhénh ctia am thoa dang dao dong vdi tan s6 100Hz
a) Biét khoang cach tr B dén niit dao dong thit 3 ké tir B 1a Scm. Tim budc séng.
b) Tim khoéang cdch tir B dén cdc nit va bung dao dong trén day. Néu chiéu dai cha day 1a 21cm. Tim s6
nut va s6 bung séng dimg nhin thdy dugc trén day.
D/S:a) A =4cm; b) d =2k (ecm), s6 niit: k <10, s6 bung: k£ <10,5
Bai 4: Mot day AB = 2m cang nam ngang, ddu B ¢d dinh, ddu A dao dong véi chu ki 0,02s. Ngudi ta d€m
duoc tir A dén B c6 5 niit.
a) Tim toc do truyén séng trén day.
b) Néu mudn rung day thanh 2 mdi thi tin s6 dao dong ctia A 1a bao nhiéu?
b/S:a) v=50m/s;b) f'=25Hz
Bai 5: Trén day dan héi AB, ddu B ¢6 dinh, ddu A gan vao am thoa dao dong véi tan s6 120Hz, bién do
0,4cm. Biét van toc truyén séng trén day 1a 6m/s.
a) Viét phuong trinh séng t6i tai B va séng phan xa ta B.
b) Viét phuong trinh dao dong tai M cach B mot doan 12,5cm do séng t6i va song phan xa tao nén.
Bai 6: Mot day cao su dai 1 = 4m, mot ddu c6 dinh, ddu kia cho dao dong véi tan s6 f = 2Hz. Khi d6, &
hai ddu 12 hai niit dao dong, & gifta c6 4 nit khic. Tim van t6c truyén séng trén day.

b/S: v=3,2m/s
Bai 7: Soi day OB déu B tu do, ddu O dao dong ngang véi tan s6 100Hz. Van téc truyén séng trén day 1a
4m/s.
a) Cho day dai 1, =21cm va 1, = 80 cm thi c6 séng ding xay ra khong? Tai sao?
b) Néu c6 séng ding hiy tinh s bung va sd nit.
¢) V6i1=21 cm, mudn c6 8 bung séng thi tdn s6 dao dong phai 1a bao nhiéu?
D/S: a) 1, =21cm thi k = 10 c6 séng ding, 1, = 80cm khong c6 séng ding;
b) c6 11 bung va 11 nit; c) " =71,4Hz
Bai 8: Mot day dan c6 séng ting véi 3 tan s6 lién tiép f | = 75Hz, f, = 125Hz, f, = 175Hz.
a) Cho biét day nay c6 hai ddu c6 dinh hay mot dau c6 dinh. Giai thich.
b) Tinh tan s6 dé day c6 séng dimg ting v6i s6 mdi it nhat ( tan s6 co ban).
¢) Tim chiéu dai day. Cho van t6c truyén séng trén day 1a 400m/s.
D/S: a) Mot diu co dinh; b) f=25Hz; 1=4m
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DAUNG 6. SUTRUYEN AM VA VAN TOC AM
1. Phuong phap.

+ Tinh céc dai luong nhu chu ki, tdn s6 clia am, van t6c am va budc séng clia séng am ta sit dung cic
cong thic sau day:

Tzl;a)=27zf=2—7[;/1=vT=l
f T

+ Néu van téc am trong moi trudng 12 v thi sau khoang thoi gian t, séng truyén dén diém M trong moi
truong cdch nguén mot doan 1a d: d=vt
+ Do léch pha giita hai diém trén cling mot phuong truyén séng ciach nhau mot doan 1a d va céch nguén
am 1an lugt 12 d, va d, dugc xac dinh nhu sau:
A A

2. Bai Tdp.
Bai 1: Ngudi ta ding bia gd manh xuéng dudng ray xe Itra. Cach chd d6 1090 m, mot ngudi 4p tai xuéng
dudng ray nghe thay tiéng gd truyén qua dudng ray va 3 gidy sau mdi nghe thay ti€ng gd truyén qua
khong khi. Tinh van t6c truyén am trong thép. Biét van toc truyén am trong khong khi 1a 340 m/s.

b/S: 5291 m/s
Bai 2: Mot ngudi diing bia g manh vao ddu cia mot 6ng kim loai bing thép c6 chiéu dai L. Mot ngudi
khéc & ddu kia clia 6ng nghe thdy hai am do séng truyén doc theo 6ng va song truyén qua khong khi cach
nhau mot khoang thoi gian 1a t = 1s. Biét van téc truyén am trong kim loai va trong khong khi 1an lugt 12
v, = 5941 m/s va v, = 343 m/s. Tim chiéu dai L cia ong.

b/S: 364 m

Bai 3: Mot ngudi diing & gan chan nii ban mot phat sing va sau 6,5 s thi nghe tiéng vang tir ndi vong lai.
Biét van toc trong khong khi 1a 340 m/s, tinh khoang céch tir chan nidi dén nguoi dé.
b/S: 1105 m
Bai 4: Hai diém & cdch nguén am nhitng khoang 6,10 m va 6,35 m. Tan s6 am 1a 680 Hz, van téc am
trong khong khi 12 340 m/s. Tinh d¢ léch pha ctia séng am tai hai diém do.
b/S: Ap=1
DANG 7. CUONG PO AM. MUC CUONG PO AM
1. Phuong phap.
a) Cuong do am:
+ Cuong do am tai mot diém la dai lugng duoc xdc dinh bing lugng nang lugng truyén qua mot don vi
dién tich dat vuong géc v6i phuong truyén am tai diém dé trong mot don vi thoi gian.
+ Ki hi¢u: I
+ Dbon vi: W/m®.
b) Mic cuong do am:
+ Cong thiic: L(B)=1gL hay L(dB)=101gL
]0 ]0
Trong d6 I, 1a cudng do am chuén (1, = 1072 (W /m*)
2. Bai Tdp.

Bai 1: Mtc cuong do am tai mot diém 1a L = 40(dB). Hay tinh cudng do am tai diém d6. Cho biét cuong
. s W
do am chudnla 7 — lo—lz(lz) . p/S:1=10"(—)
m m

Bai 2: Mot ngudi thd mot vién da roi tir miéng gi€ng xudng giéng va 3 giay sau nghe thdy ti€éng dong do

da cham vao mat nudc. Hoi do sau cla giéng 1a bao nhiéu? Cho biét van téc am trong khong khi 1a 340

m/s va gia toc trong trudng 1a g = 10 m/s>. b/S:h=4142m

Bai 3: Mot nguoi ding trudc mot cdi loa mot khoang 50 m, nghe dugc am & miic cuong do 80dB. Tinh

cong suat phat am cta loa. Co biét loa c6 dang hinh nén c¢6 nira géc & dinh 1a 30°, cudng do am chuén la

1, =10-2(X2_) . B6 qua sy hap thy am clia khong khi. D/S:P= 1.S=021W
m
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DANG 8
1. Phuong phdp

a) Nguon am ding yén, nguodi quan sat (may thu) chuyén dong.
+ Nguoi quan sit chuyén dong lai gdn nguén am thi tin s6 am 16n hon tin s6 am phét ra:

+ Nguoi quan st chuyén dong ra xa nguon am thi

b) Nguoi quan sat (may thu) diing yén, nguon am chuyén dong.
+ Nguon am chuyén dong lai gin ngudi quan sat thi tAn s6 am 16n hon tin s6 4m phét ra:

+ Ngu6n am chuyén dong ra xa nguoi

2. Bai tdp

Bai 1: Mot c4i coi phét ra am c6 tin s6 1000Hz chuyén dong di ra xa mot ngudi ding bén dudng
vé€ phia mot vach dé véi toc do 10m/s. Lay toc do am trong khong khi 1a 330m/s. Hay tinh:

HIEU UNG POP-PLE

V+V,

f'=

f

fr===ly
)4

frl=——7f

V=V

quan sdt thi tAn s6 &am nho hon tdn s6 am phdt ra:

n__ v

V+Vg

a) Tan s6 am cua ngudi d6 nghe truc ti€p tir cdi coi.

b) Tan s6 am cua nguoi d6 nghe dugc khi am phan xa lai tir vach da.
Bai 2: Mot canh sat giao thong ding bén dudong dung coi dién phat ra mot am c6 tan s6 1000Hz
huéng vé mot chiévs o0t6 dang chuyén dong vé phia minh véi t6c do 36km/h. S6ng am truyén

trong khong khi véi téc do 340m/s.
a) Hoi tin s6 ctia am phan xa tir 6td

s0 12 bao nhiéu?

ma ngudi d6 nghe duogc.
b) Oto phat ra mot &m c6 tan s6 800Hz, hoi tin hiéu nay dén tai ngudi canh sét giao thong véi tan
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P/ DONG PIEN XOAY CHIEU

DANG 1 VIET BIEU THUC CUONG PO DONG PIEN [ PIEN AP

1. Phuong phdp

a. Viét biéu thire cuong do dong dién tirc thoi.

+ Néu doan mach cho biéu thiic clia dién 4p tic thoi, ta c6: Biéu thitc cudng do dong dién tic thoi c6 dang
i=1,cos [pha(i)]
Pha(i) = Pha(u) - ¢

Trong do6 ta cé: ¢ la do léch pha gittau va i.

Chii ¥: Yéu céu viét biéu thiic cho doan mach nao thi ta xét doan mach dé; Véi doan mach ta xét thi

Z,-Z
tan(p:—LR <: 1 =%; Z=\R+(Z,-Z.)

+ Né&u doan mach cho cdc gia tri hiéu dung thi phuong trinh cudng do dong dién c6 dang;
i=1,cos(wt—)

trong dé: a)=27rf=27ﬂ; tan(pz%; Iozlﬁz%; Z=\R+(Z,-Z.)

b. Viét biéu thitc dién ap tiic thoi.
Xét doan mach can viét biéu thic dién dp tiic thoi, tacé:  u =U,cos [ pha(u)]

trong d6:  Pha(u) = Pha(i) + ¢; U, =U2 =1,Z=1,R*+(Z,-Z.) ; tang =%
2. Bai tdp

Bai 1: Mot mach dién gém dién trd thuan R =75 (W) méc n6i ti€p v6i mot cudn thuén cam cé do tu cam

5 VDN 10°°
L=4—(H) va mot tu dién c6 dién dung C =
V4

(F). Dong dién xoay chiéu trong mach c6 biéu thic;

i =2sin1007¢(A4).
a) Tinh cdm khang, dung khéng, t6ng tr& clia doan mach.
b) Viét biéu thic dién 4p tic thoi gilta hai ddu dién trd, gitta hai diu cudn cam, gitta hai dau tu dién.
¢) Tinh d¢ léch pha gitta dién 4p va cudng do dong dién.
d) Viét biéu thic tic thoi viia dién 4p gitta hai ddu doan mach.
-3

Bai 2: Cho doan mach nhu hinh vé. Biét L = L(H); C= 10

107 4
)

bat vao hai dau A va N mot dién dp xoay chiéu u ,, = 120/2cos1 00z¢(V'). Cac dung cu do khong lam

anh hudng dén mach dién.
a) Tim s0 chi clia cdc dung cu do. A® @ I '—'—m—qg
b) Viét biéu thic cuong do dong dién qua mach. C N L

¢) Viét biéu thiic ctia dién 4p giita hai ddu doan mach AB.

(F) va mot béng deén ghi (40V — 40W

. 1 10°*
Bai 3: Cho mach dién xoay chiéu nhu hinh vé. Biét L =—(H); R =100(Q);C = 20
V4

(F) va biéu thiic
T

dién 4p gitta hai dau doan mach 1a u , = 200~/2cos1 007¢(V) . Viét biéu thiic dién 4p gita hai ddu: dién
trd, cuong thuan cam, tu dién. R C L
"
I
Bai 4: Cho mach dién xoay chiéu c¢6 R, L, C méc ndi ti€p

10°°
F).
- )

Biéu thiic dién ap u . =120co0s1007¢(V). Cho tan37° = 0,75.

trong d6: R =40 (Q); L =i(H);C =
107z
Lap biéu thiic cta:

R L o C
a) Cudong do dong dién qua mach. A W }—OB
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b) Dién 4p giita hai ddu doan mach.
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Bai_5: Cho mach dién xoay chiéu nhu hinh v&. Biét R = 10Q; cuén day c6 hé s6 tu cam

0,2

L= H;r=10Q . Dién 4p giita hai ddu doan mach 1a u = 20+/2¢0s1007¢ (V). Viét biéu thic cudng
V4
do dong dién chay trong mach va dién dp & hai dau cuon day. A & (WL’ c B
Bai 6: Cho mach dién xoay chiéu nhu hinh v&. Biét tu dién c6 dién dung R C
107 e - a1 . | |
C= ™ (F) noi ti€p véi mot bién trd R. Dicu chinh R dé A # | | B
V4

cong suat & hai dau doan mach 160W. Viét biéu thic cudng do dong dién qua mach.

Bai 7: Mot mach dién xoay chiéu goém dién tr& R, tu dién C va cudn day thuin cam L méc noi
VR . TN e 1 s N 200 .

ti€p. Hiéu dién thé tic thoi gian gilta hai dau doan mach la u = ﬁ.cosa)t. Khi tan s6 dong dién

xoay chiéu c¢6 gid tri cuc dai 1a 50 Hz thi cudng do hiéu dung ctia dong dién c6 gid tri cuc dai 1a

2,5 A. Khi tin s6 dong dién xoay chiéu 1a 100Hz thi cudong do hiéu dung ciia dong dién 12 2 A.

a) TimR, L, C.

b) Viét biéu thic dién 4p & hai dau céc phan tt R, L, C

Bai 8: Cho mach R,L.,C, u =240 \/5 cos(100mt) V, R =40Q, Z.= 60Q , Z,= 20 Q.Viét biéu thic cia

dong dién trong mach

A.i=3+/2 cos(100mt) A B. i = 6cos(100m)A

C.i=3+/2 cos(100mt + m/4) A D. i =6cos(100mt + /4)A

Bai 9: Cho mach dién R,L.,C cho u =240 \/5 cos(100mt) V,R =40 Q, Z, =60 Q , Z. = 20Q, Viét biéu
thdc cua cuong do dong dién trong mach

A.i=3/2 cos(100m)A. B. i = 6cos(100mt) A.

C.i=3+2 cos(100mt — m/4)A D. i =6cos(1007t - T/4)A

Bai 10: Chomach R,L,C,R =40Q,7Z, =Z.=40Q,u = 240\/5 cos(100mt). Viét biéu thiic i
A.i=642 cos(100mt )A B.i=34/2 cos(100nt)A
C.i=6+/2 cos(100mt + 1/3)A D. 6+/2 cos(1007t + /2)A

Bai 11: Cho mach R,L,C,u= 120\/5 cos(100mt)V. R =40Q, L = 0,3/7r H. C = 1/3000% F, xac dinh ® = ?
dé mach c6 cong hudng, xédc dinh biéu thic cua i.

A. o= 1007, i = 3+/2 cos(100m)A. B. ® = 100, i = 3+/2 cos(100nt + 1 )A.

C. o= 1007, i = 34/2 cos(1007t + /2)A. D. ® = 100m, i = 34/2 cos(100nt — m/2)A.

Bai 12: Cho mach R,L,C, u= 120~/2 cos(100nt)V. R =30 Q, Z, = 10+/3 Q, Zc =20~/3 Q, xdc dinh
biéu thic i.

A.1=2+/3 cos(100mt)A B.i=2+/6 cos(100mt)A

C.i=2+/3 cos(100nt + T/6)A D.i=2+/6 cos(100nt + 1/6)A
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DANG 2 TiM SO CHI CUA AMPEKE ] VON KE

1. Phuong phdp
+ May do chi cdc gid tri hiéu dung: U=IR = [ =% .

+ Sir dung gian dé véc to: U =U, +(U, —U,) . Ta tim dugc U sau d6 suyraR, L, C.

2. Bai tdp

Bai 1: CHo mot mach dién xoay chiéu c6 tan s6 f = 50Hz.
-2

F . Ampe
T

ol B
©

bién tr6 R =332, tu dién ¢ dién dung C =

ampeké c6 dién trd rat nhd, vonké cé dién trd rét 16n.
Bai 2: Cho mach dién xoay chiéu nhu hinh v&, RLC méc n6i tiép. R F
Cacvonké V, chi Uy =5V; V,chi U, =9V; VchiU=13 V. A »—| }——oB
Hay tim s6 chi ctia von ké V.

ké& chi T = 2A. Hay tim s chi clia cdc von k€. Biét rang @
L

Bai 3: Cho mach dién xoay chiéu nhu hinh v&. Dién dp dat vao hai
dau doan mach 1a u=400\2 2cos10072(V); Céc von k& chi cdc gid tri A F
hiéu dung: V, chi U, = 200V; V; chi U; =200V, .—|
biét dong dién bién thién o)

cling pha véi dién ép. Vy \E) V3
a) Tim s6 chi cta V,.

b) Viét biéu thic dién 4p & hai dau R, L, C. )

Bai 4: Mot mach dién xoay chiéu gém mot dién trd hoat dong R = 8002, cudn thudn cam L = 1,27H va
mot tu dién c6 dién dung C = 1,59 ¢£F' mac nai ti€p. Ngudi ta dat vao hai ddu doan mach mot dién ap
xo0ay chiéu c6 tan s f = 50Hz véi gid tri hiéu dung U = 127V. Hay tim:

a) Cuong do hiéu dung ctia dong dién qua mach.

b) Goc léch pha gitta dién 4p va dong dién.

¢) cdc gié tri hiéu dung cta dién 4p & hai dau dién trd, hai ddu cudn day, hai dau tu dién.

Bai 5: Mot mach dién mac nhu hinh vé&. R 12 dién trd hoat dong, C 1a dién dung cla tu dién. Khi dat mot
dién 4p xoay chiéu c6 tan s6 f = 50Hz vao hai ddu M va N ta thdy ampeké chi 0,5A; von k& V| chi 75V,

von k€ V, chi 100V. Hay tinh: R C
a) Gi4 tri clia dién tr& R, C. @ I I I
b) Dién 4p hiéu dung gitta hai diém M va N.
Bai 6: Cho mach dién nhu hinh v&. Biét R = 100«/§Q @ V2

10° . .
C= ;—F va cudn thuan cam L. Dat vao hai ddu mot dién 4p

V4

xoay chiéu u = 200~/2cos1 007¢(V). Biét hé s6 cong sudt toan mach la %, bo qua dién trd clia day
ndi va ampekeé. R C L

a) Tim L. CADA . ] /mj\ B
b) Tim s6 chi ampeké. y

¢) Viét biéu thiic cudng do dong dién.
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DG 3 PIEU KIEN CUNG PHA [ HIEN TUGNG CONG HUONG PIEN

1. Phuong phdp

a) Diéu kién cung pha.

. . : Z,~Z
Dé cudng do dong dién va dién dp ciing pha thi p=0=tanp="2—"C =07, =7, < LCw’ =1

b) Hién tuong cong huong dién: Khi cé hién tuong cong dién thi

1
+Z,=2, LC&' =1 f=—7—
e 27LC
u T o 2 U
+ Z=R=1=—=1I, vacongsudtciamach datgid triMax P, =1"R=—=U.I
R Max R

+ Dién 4p va cudng do dong dién cung pha.
2. Bai tdp
Bai 1: Doan mach xoay chiéu khong phan nhéanh gom mot dién trd hoat dong R = 302 , mot cudn thuan

cam L= %H va mot tu dién c6 dién dung bién ddi duoc. Pién 4p dit vao hai dau mach la:
V4
u =180cos1007zt(V).
1 -3
1. Cho C =
2
a) Tong try ctia mach.
b) Biéu thic ctia dong dién qua mach.
2. Thay déi C sao cho cudng do dong dién qua mach ciing pha véi dién 4p hai dau mach. Tim:
a) Gia tri C.
b) Biéu thic dong dién qua mach.

Bai 2: Cho mach dién xoay chiéu nhu hinh v&: u , = 120/2cos1 00zz¢(V). bién trd R=24Q, cudn

1 -2 R C L
thuan cam L =— H . Tudién C, =——F', von k€ c6 dién trd rét 16n. A

S 2 [l HL@J

a) Tong tr& clia mach.
b) S6 chi cia von ké.
2. Ghép thém véi tu C; mot tu cé dién dung G, sao cho von k€& ¢6 s6 chi 16n nhét. Hiy cho biét:
a) Cach ghép va tinh G,.
b) S6 chi ciia von ké khi do.

F, tim:

B

Bai 3: Doan mach xoay chiéu gdm mot dién trd hoat dong R = 60Q, cuon thudn cam L = SiH va mot
V4
10° P PRV 5
tu C; =——F mac no6i ti€p v6i nhau. Dién dp giita hai ddu doan mach la u = 120\/§COS1007U(V) .
Vs
1. Tim:
a) Tong tr& clia mach.
b) Biéu thic dong dién qua mach.
2. Ghép C, v6i C, sao cho cuong do dong dién qua mach cung pha véi dién 4p hai ddu doan mach. Hay:
a) Cho biét cach ghép va tinh C,.
b) Biéu thic ctia dong dién khi do.
Bai 4: Cho mach dién xoay chiéu. Dién dp xoay chiéu dat vao

R € L
i da =220~/ ien tré e B
hai dau doan mach u =220+/2¢cos1007¢(V). Dién tré ] W @—
@

R =220, cudn thuan cam L =0,318H .
Tim C dé s6 chi ctia von ké dat gid tri cuc dai. Hay cho biét s6
chi ctia von k& va ampeké khi do.
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DANG 4

XAC PINH PO LECH PHA

1. Phuong phdp
a. Phuong phap dai so.

Z -Z R Z, -7
tan p = —+-—5;cosp =—;sinp =—+—X
v R v Z v Z
b. Phuong phap hinh hoc ( Phuong phap gian do Fre-nen)
+ V& gian d6 véc to, 14y truc dong dién lam goc.
Cic véc to biéu dién cdc gid tri hiéu dung hodc cuc dai.

) > uua uu  uu uu

+ Biéu dién cic véc to U ;U ,;Us;..5U .

n
uuw uu uu

wu
Véctotong U =U,+U, +.....+U, .

ADCT :

+ Goi @ la do léch pha gifta u va i ta cé:

tan g = U,sing, +U,sing,

U,cosp, +U,cosp,
Chu v: Dé kiém tra xem vé& diing hay sai ta c6 thé 1am nhu sau
Dung dinh 1{ ham cosin dé kiém tra.

U’ +U; -U}
2UU,

- Néu cosa > 0 thi a < /2. Suy ra u chAm pha hon i.
- Néu cosa < 0 thi a > 71/2. Suy ra u sém pha hon i.

Hoac ta c6 thé so sénh U,.sing, va U, sing, :

Ul =U’+U; -2U.U,.cosa = cosa =

-Néu U,.sing, > U, sing, : U sém pha hon i
-Néu U,.sing, < U, sing,: U tré pha hon i
2. Bai tdp

v

»
>

Bai 1: Doan mach xoay chiéu gom mot dién trd hoat dong R va mot cudn thuan cam L méc nai ti€p. Dién

ap & hai ddu doan mach 1a u = 120\/§cos(1 007t +%)V va cuong do dong dién i =2cos(1007¢ —%) A.

Tinh R, L.

Bai 2: Cho mach dién xoay chiéu, dién 4p dat vao hai ddu doan
mach c6 dang: u = 150\/§COS1007U(V) . bién tré R n6i tiép véi

cudn thuan cam L va tu dién C. Ampeké c6 dién trd rat nhd. Khi
khoa K md, cuong do dong dién qua mach la

i = 5cos(1007t +%)(A) . Khi khod K déng, ampeké chi I = 3A.
TimR, L, C.

K
R L C
| |

Bai 3: Doan mach xoay chiéu khong phan nhianh gébm mot cudon day va mot tu dién. Dién dp gilta hai dau
doan mach 1a u =120~/2cos1007¢ (V). Dién dp hiéu dung gitta hai ddu cuon day la U, = 120V, giita hai

ban tu dien 1a U, = 120V.

1) Tim do léch pha giita dién dp hai ddu doan mach va cuong do dong dién chay qua mach.

2) Cudng do hiéu dung cua dong dién 1a I =2A.

a) Viét biéu thic dong dién.

b) Tinh dién dung C cua tu dién, dién tré hoat dong va do tu cam L.
Bai 4: Cho mach dién xoay chiéu nhu hinh v&.
U, = 90«/50051007zt(V) . Céc mdy do khong anh hudng gi dén
dong dién chay qua mach. V, chi U, = 120V; V, chi U, = 150V.
a) Tim d¢ léch pha giita u va i.
b) Ampeké chi [ = 3A.

+ Viét biéu thic cudng do dong dién.

+ Tinh dién dung C cta tu dién, dién tré hoat dong r va do tu cam
clia cudn day.
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DANG 5 HAI POAN MACH CUNG PHA (] VUONG PHA

1. Phuong phdp

Xét hai doan mach trén cliing mot mach dién; gia st hai doan mach nay 1éch pha nhau mot gée . ta co:
P=0,tp
+ p =% = Hai doan mach vuong pha.

+ f=0= Hai doan mach ciing pha.

t tt
+ flabik = tang, = tan(p, £ f) = 0L TS
I mtan ¢, tan

DPac biét: = J_rg ,ta co: tan @, = tan(e, i%) =—cotanp, = — = tang,.tanp, = -1

tan @,
2. Bai tdp
Bai 1: Cho mach dién xoay chiéu nhu hinh vé:
107 1
R =40;C, =0—F;R2 =100Q;L =—H ; f=50Hz. , Rt G RiL C
sz 7 .—|:|—| |—.—f(j()m }—‘B
Tim dién dung C, biét rang dién 4p u,g va ugg cung pha. E

Bai 2: Cho mach dién xoay chiéu. Tim méi lién hé gitta R,, R,, C va L dé u,;; va ug, vuong pha nhau.

— | | — I()Z)Z)\
L

Ry C R

107 .
Bai 3: Cho mach dién hinh bén, f = 50Hz, C =——F . Hay tinh dién tr& hoat dong cua cudn day biét
T
dién 4p u,g léch pha v6i dién dp ugs mot géc 135° va cudng do qua mach cling pha v6i dién 4p up.

e

Bai 4: Hai cuon day méc néi ti€p v6i nhau va méac vao mang dién xoay chiéu. Tim méi lién hé gitta R;, L,
R,, L, d€ téng tr& doan mach Z = Z, + Z,. Trong d6 Z,, Z, 1a téng trd hai cuon day.
Ry, L Ry, L,

0—m

Bai 5: Cho mach dién xoay chiéu nhu hinh vé: /]
f=50Hz, U, =120V,R =100Q, R, = 0. 7%/
Khi khoa K déng va khi K mé, ampeké c6 sos chi khong déi,

| ~

con cuong do dong dién léch pha nhau % Hay tim: Lr C
’ I

a)LvaC. = 1
b) S6 chi ciia ampeké.
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DANG 6 CUON DAY CO PIEN TRO THUAN

1. Phuong phdp

+ Cudn day c6 dién tr6 hoat dong, ta coi nhu mot dién trd thuan hoat dong noéi ti€p véi mot cudn thudn
cam.

+ Céc dac diém ctia doan mach: LRy

L R
- Pha(u,,) = Pha(i) + ¢, . —‘MM_ < _‘MM L1

- Ucd = I ch; ch = \'Rf + Zz .

u
- Gian do véc to: Ue
2. Bai tdp / 1
Bai 1: Doan mach xoay chiéu khong phan nhanh P > /
gom mot dién trd hoat dong R, = 24€2, mot cudn day c6 dién tré hoat dong R, =16€2 va c6 do tu cam
4 107 . as
L—H;C= F . Dién dp & hai ddu doan mach : u =150c0s1007¢(V) . Tim:

257w 467
a) Cam khang , dung khang, téng tr& clia cudn day va téng trd clia doan mach.
b) Biéu thiic clia cudng do dong dién chay qua doan mach; dién 4p & hai dau cuon day.
Bai 2: Cho mach dién xoay chiéu nhu hinh vé&. Tén s6 f = 50Hz; R R,L C

-3 F
R=180Q;C = 14? F'; cuon day c6 dién tré thuan A-e, ‘-—‘—W'| }_‘ 8
T
z oL@ L6

R, =9Q; L =— H . Céc may do c6 anh hudng khong dang ké TS
57 o

d6i v6i dong dién qua mach. Von k€ V, chi 82V. Hay tim s6 chi Q’_/

clia cuong do dong dién, von k& V, von k& V; va von k€ V.

Bai 3: Cho mach dién xoay chiéu nhu hinh vé.

bién dp 6 hai ddu doan mach u , = 25+/2cos1 00z (V). R

V, chi U, = 12V; V, chi U, = 17V, Ampeké chi I = 0,5A. Tim dién tr&

R,, R, va L clia cuon day.

Ry, L

Bai 4: Doan mach xoay chiéu khong phan nhanh gom mot cudn day c6 dién tré hoat dong R =30Q va
2 -3
c6dotucam L= S_H , mot tu dién c6 dién dung C =
V4
u,, =200cos1007¢(V) . Tim biéu thiic cta:
a) Cudng do dong dién qua mach.
b) Dién dp gitta hai ddu tu dién va & hai ddu doan mach.
Bai 5: Mot cuon day khi méac vao nguén dién khong déi U, = 100V thi cudng do dong dién qua cuon day
1a 1, = 2,5 A, khi méc vao nguén dién xoay chiéu U, = 100V, f = 50Hz thi cudng do dong dién qua cudn
day 1a T, =2 A. Tinh dién tr& thuan cta cuong day va hé s6 tu cam L.

F . Dién dp hai dau cuon day 1a

b/S: R=40Q; L =0.096H
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DG 7  TIM CONG SUAT CUA POAN MACH XOAY CHIEU
KHONG PHAN NHANH

1. Phuong phdp
Dung dinh nghia: P=Ulcose = RI*; cos@ g .
2. Bai tdp

Bai 1: Dién dp xoay chiéu ctia doan mach u = 120x/§cos(1007rt —%)(V) va cuong do dong dién trong

mach u = 3x/§cos(1007zt + %)(A) . Tim cong suét cua mach dién. @

Bai 2: Cho mach dién xoay chiéui nhu hinh v&. Cic mdy do

khong anh hudng dén dong dién qua mach. V, chi U, = 36V, V, R, Ro,L

chi U, = 40V, V chi U = 68V Ampeké chi I = 2A. Tim cong /__:__W_Cg_f

suét cua mach.

oL@

Bai 3: Doan mach xoay chiéu khong phan nhanh dién dp U =220V gém mot dién trd hoat dong

R, =160Q va mot cudn day. Dién dp hai ddu dién tr6 R, 1a U, = 80V, & hai ddu cuon day 1a U, = 180V.
Tim cong suat tiéu thu cia cudn day.

Bai 4: Cho mach dién xoay chiéu nhu hinh v&,

1, = 60x6cos1007¢(V) . V, chi U, = 60V, V, chi U, = 120V. Cic RL ¢
von k€ c6 dién trd rat 16n, ampeké c6 dién trd rat nho. . . . .

a) Tinh hé s6 cong suét.

b) Ampeké chi I = 2A. Tinh: Q

+ Cong suit cia mach dién.

+ Dién tré6 R va do tu cam L cua cudn day va dién dung C cua tu
dién.
Bai 3: Dién dp ¢ hai dau doan mach la: u , = 120v/2cos1 007¢(V') vé6i dien tr6 R = 1002, 6ng day c6
hé s6 tu cam L va dién tr& khong déng ké, tu dién c6 dién dung C c6 thé thay déi duoc.
1. Khi khéa K déng:
a) Tinh hé s6 ty cam L cta 6ng day. Biét do léch pha giita dién
4p & hai dau doan mach va dong dién 1a 60°. R
b) Tinh téng tr& chia doan mach va viét biéu thic tic thoi cia A £ /Om\ A B

A 4
dong dién qua mach. ' J
2. Khod K mé:

a) Xdc dinh dién dung C cta tu dién dé dién 4p gitta hai dau doan K
mach ciing pha véi cuong do dong dién.
b) Tinh cong sut tiéu thu ciia doan mach.
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DANG 8 BAI TOAN CUC TRI

1. Phuong phap
1. Bai toan 1: Khao sat cong suat theo R, theo L, theo C hoic theo f
a) Bién luan cong suat theo R: ( Tim R dé Py, im Py, )

RU*® RU’® U’

-ADCT: P=RI[’= = .
z R2+(ZL_ZC)2 R_,_M
R 4 P(W)
Ta ¢6: U = const. Do d6 Py, khi va chi khi miu s6 Min, ta cé: P
Maxf------>
Z,-Z.) !
MS=R+%22.\ZL—ZC\ = MS,,, =2|Z,~Z.| = ;
Z,~7.) 2 2 !
R=M:>R=|ZL—ZC| Vay ta c6: PMasz—zU— !
2|1Z,-z.| 2R : R(Q)
- D6 thi biéu dién su phu thudc clia cong suit vao R. O ' >
R=|Z,-Z|

b) Bién luan cong suit theo L: ( Tim L dé Py, tim Py, )
RU® RU?
7> R+(Z,-Z.)
- Ta c6: U = const, R = const. Do d6 Py, khi va chi khi mau s6 Min. Vay ta c6:

-ADCT: P=RI* =

1 1
Z,-2,=07Z =72, 0l =—C = |L=—; C ( Hién tugng cong hudng dién xay ra)
[0 .
e AP(W)
Vay cong sudt Max: Py, = 7 Prax

- D6 thi biéu dién su phu thugc clia cong suét vao L.
U’R
———:Lo>0v=>Z 5>0=P—>0 P

R +Z,
¢) Bién luan cong suit theo C: (Tim C dé Py, tim Py, ) O

RU® RU?
Z? R+(Z,-2.)
- Ta ¢6: U = const, R = const. Do d6 Py, khi va chi khi mau s6 Min.

L=0=Z=0=>P=

--ADCT: P=RI’ =

Vaytaco: Z,-Z.=07, =27, <::>a).L=L

oC
1 . e
= |C=— I ( Hién tugng cong huong dién xay ra)
.
U2
Vay cong sudt Max: Py = 7

- D6 thi biéu dién sy phu thudc ctia cong suat vao C. A
UR P(W)
C=0=2Z72.>0=>P=0;Co>0=Z.=0=>P="—>

R +Z; Pmax

d) Bién luan cong suit theo f: ( Tim f dé Py, tim Py, )
Lam tuong tu nhu bién luan cong suét theo L va C
2

® —L:>47rzf2—L:> f—; = [P U:
LC LC 272JLC TR

f(Hz)
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2. Bai toan 2: Khao sat dién ap theo L, theo C.

+ Dung dao ham.

+ Diing bat dang thitc cosi, bat dang thitic Bunhiacopski.
+ Diing gian d6 Fre-nen.

a) Bién luan dién ap theo L:

- V& gian d6 véc to, 14y truc dong dién lam goc, cdc véc to chi céc gid tri hiéu dung. |
u o uUu-'u u u :
Taco: U=Ur+U;+Uc=Urc+U; '

- Ap dung dinh If ham sin trong tam gidc ABO.

AB 04 OB U U  Ug

sinff sinB sind sinff sinB sin4 O

+ Tim U; max:

. U
(1)= U, =sin f—
sin B l“]c
R

Ta c6: U = const, sinB = —% = = const. Vay

Ugc \/R2 + Zé

. o . T UR*+Z;
U, max khi sin £ dat gid tri max :smﬂ=1(ﬂ=5) = \U,(max) = =
+TimL:
: Uhgc N . s . Z,.
(1)U, =sin f— . Vi tam gidc ABO vuong 6 O nén sinA = CosB = —————
sin R +Z;
2 2 R2+ZZ
sy, =Y Rzt ez -8 F2e [ Kt _creyz2)
A 1
C C o —
oC

b) Bién luan dién ap theo C:
- V& gian d6 véc to, 14y truc dong dién lam gdc, cdc véc to chi cdc gid tri hiéu dung.
u o u o u u

Taco: U=Ur+UL+Uc=Uc+Ux

- Ap dung dinh If ham sin trong tam gidc ABO.
AB 04 OB U. U U,

sinff sinB sin4 sinff sind sinB
+ Tim U max:

v

2)= U.=sinf

sin 4

U R
Ta c6: U = const, sinA= —& =

URL «[Rz +ZL2

= const. Vay

. o . T U\JR*+Z]
Uc max khi sin £ dat gid tri max = sin S =1(f ZE) = |U.(max) :T
+ Tim C:
(1)U, =sinf l_]RLB . Vi tam gidc ABO vuong & O nén sinB = CosA =
sSin

4
JR>+ 272
L

C=———
R +Z;

U R*+Z; 1 R*+Z;
>U. =L JRP+7, &7, =—TL o |—=—"TTL=
<z ‘ ¢ Z, wC ol

* Chu y: Néu von k& méc vao ca 2 trong 3 phén tir ciia mach dién thi phéi dung dao ham dé tim cuc tri
cta dién ap.
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11. Bai tdp

Bai 1: Poan mach xoay chiéu khong phan nhanh gém mot dién tré hoat dong R = 5002, mot cudn thuin

cam L = lH , mot tu dién ¢ dién dung 1a C. Dién dp & hai ddu doan mach 1a: u = 260~/2cos1007t )
V4
1 -3
1. Cho C=
227
a) Tong try chia doan mach.
b) Cong suét va hé s cong suat.
2. Thay déi C sao cho cong suat ctia mach 16n nhat. Tim:
a) Gia tri cua C.
b) Cong suit cia mach khi d6.
Bai 2: Doan mach xoay chiéu khong phan nhanh gébm mot cudn day c6 dién trd hoat dong R =300 va
-3

F . Tim:

do tu cam 1a L, mot tu dién c6 dién dung C, = F . Dién 4p 6 hai dau doan mach 1a U = 100V, tan s6
f = 50Hz. Cong suét tiéu thu clia doan mach 1a P = 120W.
1. Tinh hé s6 cong suit cua mach.
2. Tim do ty cam L cha cudn day.
3. Ghép thém véi C; moét tu C, sao cho hé s6 cong sudt max.
a) Hay cho biét cach ghép C, va tinh C,.
b) Tim cong suét cia mach khi do.

4
Bai 3: Cho mach dién xoay chi¢u nhu hinh v&. u ,, = 120v/2cos1 00zt(V) L= 1(; H;C= 4.10 F
T

,R
V/d
1a mot bién trd. B
1.ChoR =20Q). Tim:

a) Tong try cia mach dién. L C

b) Cong sudt va hé s cong suat. A }—/ B

¢) Biéu thic cta dong dién. R ‘
2. Thay déi R sao cho cong sudt ciia mach 1a max. Tim:

a) R.

b) Cong suét va hé s cong suat.

¢) Biéu thiic ctia dong dién.

10
Vs

dién dp xoay chiéu u ,, = 200c0s1007¢(V). Cuon day thuan cam c6 do tu cam L thay d6i dugc.

Bai 4: Cho mach dién xoay chiéu nhu hinh v&: R =100Q;C =

F . Dat vao hai ddu doan mach mot

a) Tim L dé cong sudt ctia mach 16n nhat. Tinh cong sudt tiéu thu cta

L
mach khi 6. o - R C
b) Tim L d€ cong suat cua mach 1a 100W. Viét biéu thic dong — [

O

dién trong mach.

¢) Khdo sét su thay ddi ctia cong suét theo L khi L thay déi tir 0

dén vo cung.

d) Tim L dé von ké chi gia tri 16n nhat, tim gid tri 16n nhat ctia von ké khi dé.
Bai 5: Cho mach dién xoay chiéu nhu hinh v&. Dién dp & hai ddu doan mach 12 U, dién trd thuan R, cudn
day thuan cdm c6 do tu cam L, tu dién c6 dién dung C. Tén s6 f ctia dong dién c6 thé thay déi duoc. Tim
w dé:

a) Dién dp hiéu dung & hai ddu R Max.

L C
b) Dién dp hiéu dung & hai ddu L Max. A /—-—/\0\0\0\0\—{ }—/ B
R i

¢) bién 4p hiéu dung & hai ddu C Max.

Bai 6: Cho mach dién xoay chiéu nhu hinh v&. u , = 120v/2cos1 007t(V), r =300 L = Si H
V4

R, — oo . Tim C d¢ Von k€ chi gid tri 16n nhat. A W!_{
Tim gid tri 16n nhat ctia von ké khi dé6. I, L E
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. . 10°*
Bai 7: CHo mach dién xoay chi€u nhu hinh. Dién trd thuan R =40Q, tu ¢6 dién dung C=——F, Do
Vs
tuw cdm L c6 thé thay déi duoc. Dat vao hai dau doan mach AB mot dién 4p xoay chiéu khong déi.

3
1.Khi L= S—H, dién dp trén doan mach DB la: u,, =80cos(1007¢ —%)(V) .
V4
a) Viét biéu thitc cudng do dong dién tic thoi chay qua mach
va dién 4p tic thoi & hai ddu doan mach.
b) Tinh dién lugng chuyén qua tiét dién ctia day dan trong 1/4
chu ki ké tir Iic dong dién bi triét tiéu.
2. Cho L bién thién tir 0 dén vo cung.
a) Tim L dé dién 4p & hai dau cuon day dat gid tri max. Tim gi4 tri 16n nhat clia dién dp & hai ddu cuon
day.
b) V& d6 thi biéu dién sy phu thuoc U, vao L.
Bai 8: Cho mach R,L,C, u=150 \/5 cos(100mt) V. L = 2/n H, C = 10*/0,8n F, mach tiéu thu vé6i cong
sudt P =90 W. X4c dinh R trong mach.
A.90Q B. 160 C. 250Q D.caAvaB

Bai 9: Cho mach R,L,C, chou = 30\/5 cos(100mt)V, khi R = 9Q thi i, 1éch pha @, so véiu. Khi R = 16 Q
thi i 1éch @, so v6i u. Cho do 16n ctia @, + ¢, = w/2. Xac dinh L.
A. 0,08/t H B. 0,32/t H C.0,24/nH D.caAvaB
Bai 10: Chomach R,L.,C,u= 100\/5 cos(100mt)V, L = 1,4/n H, C = 10*/2n F. X4c dinh cong suit tiéu
thu cuc dai trong mac
A. 120W B.83,3W C. 160 W D. 100W
Bai 11: Cho mach R,L,C, u = 200cos(100xt) R = 100, L = 1/n H, C = 10" */2n F. Xd4c dinh biéu thiic
hiéu dién th€ hai ddu dién tré6 R
A.u =100 cos(100nt + /4) V B.u=100+2 cos(100mtt + m/4) V
C.u=100+2 cos(100mt + 3m/4)V D. u =100 cos(100mt — 1/4)V
Bai 12. Cho mach R,L,CR c6 thé thay déi dugc, U = Uy, = 100 \/5 V, U, =200V. Xéc dinh cong suat
tiéu thu trong mach.
A. 100W B. 1002 W C. 200W D.200+/2 W
Bai 13: Cho mach dién xoay chiéu c6 i = V2 cos(100mt) A. cho mach chi ¢6 mot phan tir duy nhat 1a C
Vv6i Z = 100 Q. Biéu thiic clia hiéu dién thé dat vao hai diu doan mach 1a

A. u=100~/2 cos(100mt) V C.u=100+/2 cos(100m t +7) V

B. u=100+2 cos(100m t + w/2)V D. u = 100v/2 cos(100% t — 1/2)V
Bai 14: Cho mach dién xoay chiéu RLC ghép n6i ti€p nhau, R =140 Q,L=1H, C =25mF, 1=0,5 A,
f =50 Hz. Tong trd clia toan mach va hiéu dién thé hai dau mach la

A. 233Q,117V B.323Q, 117V C. 233Q,220V D.323Q,220V
Bai 15: Mot ban 1a dién coi nhu mot dién trd thuan R duge mac vao mang dién 110 V — 50Hz. Cho biét
ban 1a chay chudn nhét & 110 V— 60 Hz. Hoi cong suét clia ban 1a x& thay déi thé nao.

A. c6 thé tang hodc giam xuong C. Tang lén

B. Giam xudng D. Khong déi
Bai 16: Mot cudn day ¢6 L = 2/15t H va R = 12 Q, duge dat vao mot hiéu dién thé xoay chiéu 100 V —
60 Hz. Hdi cuong do dong dién qua cudn day va nhiét lugng toa ra trén dién trd trong mot phait 12 ?

A. 3A,15kJ B. 4A, 12kJ C. 5A, 18kJ D. 6A, 24kJ
Bai 17: Hiéu dién th€ dat vao mach dién 1a u = 100 \/5 cos(100m t — w/6 ) V. Dong dién trong mach la

i=442 cos(100mt - ©/2 ) A. Cong sudt tiéu thu cua doan mach la

A. 200W. B. 400W C. 600W D. 800W
Bai 18: Mot thiét bi dién c6 ghi gid tri dinh muc trén nhan 1a 110 V. Hdi thiét bi phai chui dugc hiéu dién
th€ t6i thiéu 12 bao nhiéu?

A. 22042V B. 220V C. 11042V D. 110V

A
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DANG 9 BAI TOAN HOP PEN

1. Phuong phap
+ Dua vao dit kién ctia bai todn cho biét hop den chita phan tir nao.
+ Dua vao dic diém cia timg doan mach;

- Poan mach c6 dién 4p nhanh pha hon dong dién thi mach d6 c¢6 thé c6: L ; L va C(Z,>Z.); LvaR
hoac R,L,C néi ti€p ( Z, > Z ).

- Poan mach c6 dién 4p tré pha hon dong dién thi mach d6 c6 thé c6: C; LvaC(Z,<Z:); CvaR
hoac R,L,C néi ti€p ( Z, < Z¢ ).

- Poan mach ma dién dp cing pha véi dong dién thi c6 thé c6: R hoac RLC (Z, = Zc).

- Poan mach c¢6 dién 4p vudng pha dong dién thi mach dé c6 thé c6: chi ¢6 C hodc chi cé L hodc ¢6 ca
LvaC.
11. Bai tdp
Bai 1: Xho mach dién xoay chiéu nhu hin v&. X va Y 1a hai hop, méi hop chi chita hai trong ba phan tir:
dién trd thuan, thuan cam va tu dién mac n6i ti€p v6i nhau. Cac von k€ V,, V, va ampeké do dugc ca dong
dién xoay chiéu va dong dién mot chiéu. R, ? ;R, = . A —M [ B
Khi mac hai diém A va M vao 2 cuc ctia ngudn dién L X | LY | ®_
mot chiéu, ampeké chi 2A, V, chi 60V. Khi méc N AN
A va B vao nguén dién xoay chiéu, tin s6 50Hz thi % Q’Z/
ampek€ chi 1A, cdc von k€ chi cing mot gid tri 60V, nhung
Uam VA Uy 1éch pha nhau 7t/2. Hop X va Y chia nhiing phan tir nao? Tinh gi4 tri clia chiing.

-3

Bai 2: Cho mach dién xoay chiéu nhu hinh v&. R 12 bién trd, tu dién C c6 dién dung 9 F . X1a doan
/4
mach gém hai trong ba phan ti: R, Ly, C, mic n6i tiép. Dat vao hai dau A va B mot dién dp xoay chiéu c6

dién ap hiéu dung U, la khong doi.
1. KhiR =R, =90Q thi: u,, = 180v/2cos(100t —%)(V)

e
=
N

u,, = 6052cos100ze(V).

M B
a) Viét biéu thic u,p.
b) Xdc dinh cdc phan tir ciia X va gid tri ca chiing.
2. Khi cho R bién dai tir 0 cho dén vo cling.
a) Khi R =R, thi cong suét cia mach cuc dai. Tim R, va Py,,.
b) V& do thi biéu dién su phu thudc ctia P vao R.
Bai 3: Cho mot hop den X bén trong chita 2 trong 3 phan tir R, L,C. Diat mot hiéu dién thé khong
déi
U =100 V vao hai ddu doan mach thi thay I = 1 A. Xdc dinh cdc phan tir trong mach va gia tri
clia cdc phan tir d6.
A.R,LR =200Q B.R,C C.RLR=7Z,=100Q D.R,LR =100 Q.
Bai 4: Cho mot hop den bén trong chita mot s6 phéan tir ( méi loai mot phén tir) Mac mot hiéu
dién thé khong déi vao hai dau hop thi nhan thay cuong do dong dién qua hop dat cuc dai 1a vo
cung. Xdc dinh phan tlr trong hop.
A. ChichitaL B. Chta L,C va cong huong
C. khong xédc dinh dugc D.CaAvaC
Bai 5: Cho hai hop den, mdi hop chi ¢c6 phéan tir duy nhat mic vao mach dién xoay chiéu c6
f = hing s6. Ngudi ta nhan thay hiéu dién th€ hai ddu doan mach nhanh pha n/4 so véi cuong do
dong dién hai ddu mach. Xdc dinh céc phan tir cha moi hop
A.R,L B.R,C C.C L. D.R,LvaR=7
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DANG 10 BAI TOAN MAY PHAT PIEN XOAY CHIEU MOT PHA
BA PHA

1. Phuong phap
1. Tan s6 do may phat dién phat ra: f =n.p. Trong d6: p— 12 s6 cap cuc clia mdy phat dién.
n — 1a té¢c do quay cha roto ( vong/giay)
f — 12 tan s6 dong dién do mdy phdt ra.
2. Tur thong qua phan imng: ® = N.B.S.cosot = N.® coswt
@, = BS : tirthong cuc dai qua mot vong day.
3. Suat dién dong tirc thoi qua phan ing: e = NBSw.sinwt = NO wsin wt = Esin ot ;
trongd6  E, = NBSw duoc goi 1a suat dién dong cuc dai.
4. Quan hé giira dién ap day va dién ap pha ctia may phat dién ba pha.
+ Mic hinh sao: U, = \/g.Up;Id =1,.

+ Mic hinh tam gidc: U, =Up;ld =\/§.Ip.

) . P. P

5. Hiéu suat cua dong co dién. [ = <L =—=
P, P,

.p ien

L N?

6. Po tucam ciaong day: L =4r.10 rE
11. Bai tdp
Bai 1: Mot mdy dién gém phéan cam c6 12 cip cuc quay véi tée do 300 vong / phit. T thong cuc dai qua
céc cuond ay ldc di ngang qua ddu cuc 12 0,2 Wb va mbi cuon day ¢6 5 vong. Tim:
a) Tan s6 dong dién phat ra.
b) Biéu thic sudt dién dong xuat hién & phin tGng. Suét dién dong hi¢u dung.
D/S: a) f = 60Hz; b) e =9034cos120xt(V); E = 6407V

Bai 2: Mot mdy dao dién c6 roto 4 cuc quay déu véi toc do 25 vong / phit. Stato 12 phan tng gém 100
vong day dan dién tich 6.10” m*. Cam tng tt B=5.10>T.
1. Viét biéu thiic suat dién dong cam Gng va tinh suat dién dong hiéu dung clia mdy phat.
2. Hai cuc ctia mdy phdt duogc ndi véi dién trd thuan R, nhing vao trong 1kg nude. Nhiét do clia nude sau
mdi phiit tang thém 1,9°. Tinh R (Téng tré ctia phan tng clia mdy dao dién dugc bd qua). Nhiét dung riéng
ctia nudc 1a 4186 J/kg.do.

b/S: 1. e=94,2¢c0s1007t(V); E = 66,6V ; 2. R ~33,5Q

Bai 3: Mot mdy dao dién c6 sudt dién dong hiéu dung E = 100V, tan s6 f = 50Hz c6 hai cuc néi v6i cudn
3 Lo . . .
day ¢6 do tu cam L = FH , dugc quan bing 1 = 10m day Ni-Cr c6 dién trd sust p=10°QmS=025m?.
V4

Dong dién qua cuon day trong thoi gian t = 35 phiit va toan bo nhiét lugng toa ra dung dé cung cap cho
khoi lugng m = 1kg nudc dang & nhiét do 6, = 20°C . Nhiét dung riéng clia nudc 1a ¢ = 4200J/kg.do.
1. Tinh nhiét do sau cing @, cua khoi nudc. Gid st téng trd clia mdy dao dién khong déng ké.
2. Mﬁy gom khung hinh chit nhat dién tich S, = 0,04m’, gom N = 500 vong day quay déu trong tir trudng
déu B, vudng gbc véi truc quay. Tim B.
p/S: 1. 6, =100"C;2.B=0,023 T

Bai 4: Mot may phat dién ba pha c6 tin s6 f= 50Hz.
1. Cudn day phfin ting méc hinh sao. Biét dién dp gilta mdi day pha va day trung hoa 1a U, = 220V. Tim
dién ap giﬁ'a Inéi day pha v6i nhau. )
2. Ta mac moi tai vao moi pha ciia mang dién: Tai Z, (R, L ndi ti€p) mac vao pha 1; tai Z, (R, C n6i ti€p)
méc vao pha 2, tii Z; (RLC néi ti€p) méc vao pha 3. Cho R =6Q;/=2,55.107H;C =306 uF . Tim:
Al =7L="1="
b)P,=?P,=?P;=?vaP=?

b/S:a) I, =22A, 1, =18,3A,1; =34A; b) P, =2904W, P, = 2009W, P; = 6936W, P = 11849W
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DANG 11 BAI TOAN MAY BIEN AP

1. Phuong phap
e ’ AD
+ Suét dién dong trong cudn so cdp: e, = N,. Tt
e . AD N,
+ Suat dién dong trong cudn tht cap: e, = N,.|— 40 (1)
At e, N,
Trong d6 e, dugc coi nhu nguén thu: e, = u; — i,.r,
. . —1. N,
e, dugc coi nhu nguon phat: e, = u, + i,.1, = G _mThh N 2)

e, u,+ir, N,
a_E_U _N_,

Khi 7, = r, =0 thitaco: 3)
e, E, U, N,

-Néuk>1= U,;>U, = méy hadp

-Néuk <1 = U, < U, = mady tang 4p
+ Cong sudt clia mdy bién thé: - Cong suat cuia cudn so cap: P, = Ul cos ¢,

- Cong suat cua cuon thit cap: P, = U,L,cos @,
’ o ’ P, U,
+ Hiéu suat cia mdy bién thé: H =22 =220
P, Ulcosg,

L, . . U I, N, E

+ Néu bd qua hao phi tiéu thu dién nang tic cosg, = cosp, vaH=1thitacé: —L=-2=—L=—L
U2 Il N2 2

11. Bai tap

Bai 1: Cudn so cép cia mot may bién dp duge ndi véi mang dién xoay chiéu c6 dién 4p 380V. Cuon thi
célp c6 dong dién 1,5A chay qua va c6 dién dp gitta hai ddu day 1a 12V. Biét s6 vong day clia cudn thit cap
1a 30. Tim s6 vong day ctia cudn so cdp va cuong do dong dién chay qua né. Bo qua hao phi dién nang
trong may.

b/S: N, =950 vong; I, = 0,047A
Bai 2: Mot mdy bién dp c¢6 cudn so cap gébm 300 vong day, cudn thit cap gom 1500 vong day. Cudn day
so cap dugc noi v6i mang dién xoay chiéu c6 dién 4p 120 V.
1) Tim dién 4p & hai ddu cudn thi cap.
2) Bo qua ton hao dién nang & trong may, cudn so cap c6 dong dién 2 A chay qua. Tim dong dién chay
trén cudn thi cép.

b/S:1HU,=600V;2),=04A
Bai 3: Mot may bién 4p 1i tudng c6 hai cudn day 14n luot ¢6 s6 vong 1a 20000 vong va 100 vong.
a) Muodn tang 4p thi cudn nao 1a so cap? Néu dat vao cudn so cdp dién dp hiéu dung 220 thi dién ap hicu
dung & cuon thi cap bang bao nhiéu?
b) Cudn nao cé ti€t dién day 16n hon?
Bai 4: Mot mdy bién ap cung cdp mot dong dién 30 A dudi hiéu dién th€ hiéu dung 220 V. Dién dp hi¢u
dung & cudn so cdp 1a 5 kV.
a) Tinh cong sudt tiéu thu & ctra vao va ra cia may bién ap.
b) Tinh cuong do hiéu dung & cudn so cdp. (Coi may bién ap 1a Ii tudng)
Bai 5: Mot mdy bién dp gom cudn so cap 300 vong, cudn thi cap 1500 vong. Mac cudn so cip vao mot
hiéu dién thé€ xoay chiéu c6 gid tri hieu dung 120 V.
a) Tim dién ap hiéu dung & cudn thit cip.
b) Cho hiéu suat clia may bién dp 1a 1 (khong hao phi nang lugng). Tinh cudong do hiéu dung & cudn so
cdp, néu cuong do hiéu dung & cudn thit cap la 2 A.
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DG 12 BAI TOAN TRUYEN TAI DIEN NANG

1. Phuong phap
+ Gia st dién ap va cuong do I
dong dién luon luon cung pha. Tdc | Nha Y > y Noi
la cosp=1. may tiéu
+ Cong suét hao phi trén dudng day| phat H U, U, H thu

dién dién
la: y A

A ' B

trong d6 R 1a dién trd cua day dan.
P 1a cong sudlt nha mdy phét dién (P =P,); U hiéu suit & hai dau day (U =1U",).
+ Do giam thé trén duong day la:

11. Bai tdp
Bai 1: Mot tram phét dién truyén di v6i cong sudt 50 kW, dién trd cua day dan 1a 4Q.

1. Tinh do gidm thé, cong suét hao phi trén day dan va hiéu suat tai dién, biét rang hiéu dién thé &
tram phdat la 500 V.

2. Neéu n6i hai cuc cla tram phat dién v6i mot may ap cé hé s6 cong sudt k = 0,1 (k = U,/U,) thi
cong sudt hao phi trén dudng day va hiéu suat cla su tai dién bay gio bang bao nhiéu? Bo qua su
hao phi nang lugng trong may bién 4p. Gia st dién dp va dong dién luon ludn cung pha.

b/S: 1. AU =400 V,H =20 %; 2. AP’ =400 W, H’ = 99,2 %.
Bai 2: Hai thanh pho A va B cdach nhau 100 km. Dién nang dugc tai tit mot bién th€ & A t6i mot bién thé &
B béng hai day dong tiét dién tron, dudng kinh d = 1 em. Cudng do dong dién trén day tai 1A T = 50 A,
cong sudt tiéu thu dién tiéu hao trén dudng day bing 5 % cong suat tiéu thu & B va dién dp hiéu dung &
cuon thtt cdp ha th¢  B1a U’ = 200 V. Tinh:

1. Cong sudt tiéu thu dién & B.

2. Ti s6 bién thé cla cdi ha ap 6 B.

3. Dién 4p & hai ddu cuodn thit cap cia cdi tang 4p G A.

Cho dién trd sudt clia day déng 1a p=1,6.10"Qm. Dong dién va dién 4p luon luon cling pha, hao

phi bién 4p 1a khong dang ké.

b/S: 1.2.10° W, 2. 200, 3. 42000 V
Bai 3: Mot may bién dp c6 s vong clia cudn so cﬁ'p va thi cﬁ'p la 6250 vong va 1250 vong. Hiéu sudt cla
may bién ap 12 96 %. Mdy nhan cong sudt 10 kW & cudn so cap.

1. Tinh hiéu dién th€ & hai ddu cudn thi cap, biét hiéu dién th€ & hai ddu cuodn so cép 1a 1000 V (cho
biét hiéu suat khong anh hudng dén dién ap).

2. Tinh cong sut nhan dugc & cudn thit cép va cuong do hiéu dung trong mach thi cip. Biét hé s6
cong sudt & mach tha cap 1a 0,8.

3. Biét hé s6 tu cam tong cong & mach thtt cap 1a 0,2 H. Tim dién trd ctia mach thit cap. Tan s6 dong
dién 1a 50 Hz.

b/S: 1. U, =200 V; P,=9600 W, I, =60 A; 3. R = 83,7 Q
Bai 4: Mot may phét dién c6 cong suét 100 kW. Dién 4p hiéu dung & hai cuc mdy phét 1a 1 kV. Dé truyén
dén noi tiéu thu ngudi ta ding mot dudng day tai dién c6 dién trd téng cong 12 6 Q.

1. Tinh hiéu suét cta su tai dién nay.

2. Tinh dién dp hiéu dung & hai ddu day noi tiéu thu.

3. Dé tang hiéu suat tai dién, ngudi ta ding mot may bién 4p dat & noi may phat c6 ti so giita vong
day cuon so cp va thit cip 1a 10. Tinh cong suat hao phi trén day va hiéu sudt tai dién lic nay. Bd
qua hao phi trong may bién 4p.

4. O noi tiéu thu cdn ding dién c6 dién 4p hiéu dung 200 V thi phai ding mot bién dp c6 ti s6 vong
gilfa hai cuon day so cép va thit cap 1a bing bao nhiéu?

D/S: 1. H=40%; 2. U’ =400 V; 3. AP’ =600 W, H’ = 99,4%; 4. 49,7
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Phic VI DAO PONG VA SONG PIEN TU

DG 1 TIM CHU KI - NANG LUONG CUA MACH DAO DONG

1. Phuong phap
1. Chu ki dao dong dién (chu ki dao dong riéng): _

2. Tan s6 dao dong riéng:

3. Nang lugng cua mach dao dong:

1 10;
+ Nang luong dién truong: W, = Equ = 5%0052 (ot + @)

1 1 .
+ Nang lugng tir trudng: W, = EL.i2 =3 Lo’ .Q; sin® (ot + @)
+ Nang lugng dién tir (nang luong trong mach dao dong):

* Chu y: + Hién tuong bién do I, dat gia tri cuc dai khi tin s6 @ cla dién 4p cudng bic bing tin s6 dao
dong riéng @, cta mach dao dong goi 1a hién tugng cong huong.

+ Su phu thuoc ctia bién do I, cua dao dong dién xoay chiéu i vao hiéu |a) — a)0| :

I _% _ UO _ UO TA\ » d do oA 2 f 1
0T = - . Tan s6 dao dong riéng w, =2rf, =——.
7 2 72 1 o 0 —
Cw
A
Vay tacé: 1= IE . Néu @ >> @, hoic w << @, thi I, rdt nho. Do léch pha gitta dao
2 2 2
\/R +5 (@ ~af)
a
A N LN e ~ P _ZL_ZC_L 2 2
dong dién tir cudng biic va dién dp cudng bic 1a: tanp=——+ ——R (v —a)o)
()
. 9 A p3 A Z UO
+ Khi xay ra cong huong trong mach dao dong (0w = w,),tacé: 1, = ? .

I1. Bai tdp
Bai 1: Mot khung dao dong ¢ cuon day cé hé s tr cam L = 5 H va tu dién c6 dién dung C = 5.10°F.
Dién 4p cuc dai trén hai ban cta tu dién la 10 V. Hay tim:

1. Chu ki dao dong dién tlr trong khung.

2. Nang lugng cua khung dao dong. D/s: 1. 0,0314 5;2.2,5.10*J
Bai 2: Mot khung dao dong gém dién dung C = 1/m (mF) va cudn day thuan cam c¢6 L = 1/n (H). Dién dp
cuc daitén hai ban cta tu dién 1a 6 (V).

1. Tinh tan s6 dao riéng cua khung.

2. Tinh nang lugng cuia khung dao dong. D/s: 1. 500 Hz; 2. 5,73.10°)
Bai 3: Cuon cam ciia mot mach dao dong c6 do tu cam 3mH. Tu dién trong mach 1a tu dién xoay c6 dién
dung c6 thé bién thién tir 12pF dén 1200pF. Hoi tan s6 dao dong riéng clia mach c6 thé thay déi trong
khoang nao?

Bai 4: Tu dién cia mot mach dao dong c6 dién dung 4,5pF; cudn cam c6 do tu cam 0,8mH; dién trd cla
mach 1a 1Q.

1. Tim tan s6 dao dong riéng ctia mach.

2. Tao ra trong mach mot dién 4p cudng biic c6 bién do khong déi ImV va tan so f c6 thé thay déi
duogc. Hay tinh bién do cta dao dong dién tir cudng biic I, trong mach ting véi cdc tin s6 cta dién
ap cudng bic 1MHz; 2MHz; 3MHz va 4MHz.

3. Hay tim bién do ctia dao dong dién tir cong hudng Loy,

4. Hay vé do thi biéu dién su phu thudc cta bién do dao dong dién tir cudng biic I, theo tan s6 f clia
dién dp cudng buc trong khoang bién thién cta f tir IMHz dé€n 4MHz.
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DANG 2 BUGC SONG PIEN TU

1. Phuong phap
+ Budc séng dien ti: A=e. = ? =2rn.cNLC
+ Chi y: ¢ = 3.10* m/s; f 1a tan s6 clia séng dién tr (Hz).

- Tu dién xoay gém n ban, mdi ban c6 tiét dién do6i dién S, khoang céch hai ban lién tiép d:
C=(n-1).G, = (n-1).S/4nk.d

1 1 1 1
- Ghép tu dién néi ti€p: —=—+—+...+—; Chuy: C<C, G, ....,C,
Cl C2 n
- Ghéptusong song: C=C,+C, +..+C; Chuy:C>C,,C, ..., C,

11. Bai tdp
Bai 1: Mot khung day gém c6 dién dung C = 50 pF va cudn day c¢6 L = 5 mH. Hoi khung dao dong nay cé
thé thu dugc séng dién tir c6 budc séng bang bao nhiéu?
b/s: 942m
Bai 2: Khung dao dong gém mot cudn day L va tu dién C thuc hién dao dong dién tir tu do. Dién tich cuc
dai trén mot ban 12 Q, = 10° C va cudng do dong dién cuc dai trong khung 1a I, = 10 A.
1. Tim budc séng clia dao dong tu do trong khung.
2. Néu thay tu dién C bang tu dién C’ thi budc séng cta khung dao dong tang 1én 2 lan. Hoi budc
séng ctia khung 12 bao nhiéu néu mac C’ song song véi C; C’ nai tiép véi C.
P/s: 1. 188,4m; 2. C’ song song C: 421,3m; C’ noi tiép C: 168,5m
Bai 3: Tu dién xoay c6 tit ca 19 tim nhom c6 dién tich doi dién S = 3,14 cm?, khoang cdch cta hai tAim
lién ti€p la d = Imm.
1. Tim dién dung cla tu dién xoay. cho k = 9.10° Nm*/C’.
2. miac hai du tu dién xoay véi cuon cam L = SmH. Hoi khung nay dao dong thi c¢6 thé thu dugc
séng dién tir ¢6 bude séng bang bao nhiéu?
P/s:1. C=50pF; 2. 942 m
Bai 4: Mot mach dao dong dé chon séng clia mot may thu thanh gém mot cuon day c6 hé so tu cam
L = 17,6 uH va mot tu dién c6 dién dung C = 1000pF; céc day n6i va dién dung khong dang ké.
1. Mach dao dong néi trén c6 thé bat dugc séng c6 tan s6 bao nhiéu?
2. D& mdy nat dugc séng c6 dai séng tir 10m dén 50m, ngudi ta ghép thém mot tu bien déi véi tu
trén. Hoi tu bién déi phai ghép nhu thé nao va ¢ dién dung trong khoang nao?
3. Khi dé, dé bat dugc budc séng 25m phai dat tu bién déi & vi tri c6 dién dung bang bao nhiéu?
P/s: 1. f=12MHz, 4 =250m; 2. C’ ghép néi tiép v6i C, 1,6 pF < C'<41,6pF ; 3. C” = 10pF
Bai 5: Khi khung dao dong dung tu dién C, thi tdn s6 dao dong riéng ctia khung 12 30 KHz, con khi thay
C, bang C, thi tan s6 dao dong riéng clia khung 1a 40KHz.
a. Hoi tan s6 dao dong riéng ctia khung 1a bing bao nhiéu khi C, dugc n6i song song véi C,?
b. Con néu C, nodi ti€p véi C, thi tan s6 dao dong riéng clia khung 1a bing bao nhiéu?
D/s: a. f =24 KHz; b. f= 50 KHz
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pirvr QUANG LY - TINH CHAT SONG CUA ANH SANG

DG 1 MOT BUC XA - ANH SANG DON SAC

1. Phuong phap
+ Khoang van: Trong d6: D 1a khoang cdch tir hai nguén dén man; a = S,S, khoang cich cta hai

nguén; A 1a budc séng cua dnh sang don sac.

(keZ)

+ Vi tri van sang:

11. Bai tap
Bai 1: Hai khe Young cach nhau 1mm, nguon séng don sic ¢6 budc séng 0,6um céch déu hai khe. Tinh
khodng cdch giita hai van sang (hay t6i) nim lién ké nhau & trén man duoc dat song song va cach déu hai
khe mot khoang 0,2cm. D/s:i=0,12mm
Bai 2: Trong thi nghiém Young, khoang céach giita hai khe sdng 1a Imm. Khoang cach tir hai khe dén man
anh 1a 1m. Bu6c séng dnh sang dung trong thi nghiém 1a 0,6um.

1. Tinh hiéu duong di tir S, va S, dén man va cach van trung tam 1,5cm.

2. Tinh khoang céch ctia hai van sdng lién tiép. P/s: 1. 0=15um;2.i=0,6 mm

(keZ)

Bai 3: Trong thi nghiém giao thoa dnh sang véi hai nguén két hop S,, S, cdch nhau 2mm va cdch man

D = 1,2m, ta duoc khodng van i = 0,3mm. Tinh budc séng clia 4nh siang don sic di ding. b/s: 0,5um
Bai 4: Hai khe Young céch nhau 0,5mm. Nguén sdnh cdch déu cac khe phét ra dnh sédng don sac c6 budc
song A =0,5um. Van giao thoa hing dugc trén man E cdch cdc khe 12 2m. Tim khodng cdch gifta hai
van sang (hay hai van t6i) lién ti€p. b/s: i =2mm
Bai 5: Quan st giao thoa anh sang trén man E ngudi ta do dugc khoang céach giita hai van sang lién ti€p 1a
1,5mm. Khoang céch tir hai khe dén man 1a 2m, khoang céach hai khe 1a 1mm. Tinh buéc séng dung trong
thi nghiém. P/s: 1 =0,75um
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DANG 2 HAI BUC XA - ANH SANG TRANG

1. Phuong phap

+ Truong hop 1.

Dt vdn dé: Cho biét vi tri van sang (hay van t6i) — x, cho khoang giGi han clia budc séng. Tim cuc dai,
cuc tiéu cta hai bic xa tring nhau?

Gidi quyét vdan dé: Hai van sing tring nhau, ta c6: x, =x, < k.4, =k,.A, =k = %kz

trong d6 k,, k, 12 bdi s0.
+ Truong hop 2. Anh sing tring

AD . .
SCucdaic x= k2T 5 1= o< i<re2< 2 ook <0
a k.D k.D
C6 bao nhiéu k c6 bdy nhiéu biic xa cé cuc dai trling nhau.

. AD 2a. 2a.
- Cuyc tiéu: x=(2k+1)—:>/1=L ma2<A<?e2<—4Y 9 9<k<?
2a 2k+1)D (2k+1).D
C6 bao nhiéu gid tri ctia k thi c6 bay nhiéu biic xa c6 cuc tiéu tring nhau.
- Vi trf bic xa bi tét (cuc tiéu): x suyra A ma 0,4um < 1 <0,76 um
11. Bai tdp

Bai 1: Thi nghiém giao thoa dnh sing v6i nguén sidng 13 hai bic xa cé budc séng lan lugt 1a

A, =0,5um; A, =0,6um . Xac dinh vi tr cic van sang cla hai h¢ van tring nhau.
Bai 2: Hai khe Young céch nhau 2mm, dugc chi€u bang anh sang trang. Hién tugng giao thoa quan sat
dugc trén man E dat song song va cdch S;S, 1a 2m. Xdc dinh budc séng ciia nhitng bidc xa bi tat tai vi tri
cach van sang trung tam 3,3mm.
Bai 3: Trong thi nghiém giao thoa véi dnh sdng trdng. Tim nhiing vach séng clia dnh sdng don sic nao
nam tring vao vi tri van sang bac 4 (k = 4) ciia dnh sdng mau do c6 x, = 0,75um . Biét rang khi quan sat
chi nhin thdly cdc van ctia dnh sdng c6 budc séng tir 0,4 um — 0,76 um.
Bai 4: Trong thi nghiém giao thoa dnh sdng véi hai budc séng A, =0,6m; A, . Trén man anh nguoi ta
thdy van t6i thi 5 ctia hé van ting v6i A, tring véi van sdng thit 5 ciia hé van tng véi A, . Tim budc song
A, dung trong thi nghiém.
Bai 5: Hai khe Young S,, S, cdch nhau a = 2mm dugc chi€u bdi nguon sang S.
1. S phét dnh sdng don sic c6 budc séng A, , ngudi ta quan st dugc 7 van sdng ma khoang cach giita
hai van siang ngoai cing do duoc 1a 2,16mm. Tim budéc séng A, bi€t man quan st dat cich S;S,
mot khoang D = 1,2m.
2. Sphat dong thoi hai bitc xa: mau do c¢6 budc séng A, = 640nm , va mau lam c6 budc séng
A, =0,480m , tinh khoang van i,, i, ing v6i hai biic xa nay. Tinh khoang cach tir van sing
trung tam (van s6 0) dén van sdng cing mau gan véi nd nhat.
3. Sphit ra 4nh sang trang. Piém M céch van séng trung tam O mot khoang OM = 1mm. Hoi tai M
mét ta trong thiy van sédng clia nhiing biic xa nao?
b/s: 1. A, =0,6um; 2. i, =0,384mm;i, = 0,288mm;x

min

=k,i, =kji, =1,152mm ;3. k=3,k=4
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DA%G 3 TIM KHOANG VAN - TINH CHAT VAN GIAO THOA
1. Phuong phap

- Khoang van: i=—-
a
- Tinh chit van giao thoa: Gia st van A cach van trung tam mot doan 1a x.

+ Néu Z=7n (n eN) thi van A 1a van séng.
l

1
& Néu i=n+§ (n €N) thi van A Ia van t6i.
l

- S0 van trong truong giao thoa: Gia sit L 1a bé rong ctia trudng giao thoa. Lap ti s6 —.
I
# SO van sdng 12 s6 tu nhién 1é gan ti s6 nay.
& SO van t6i 1a s6 tu nhién chdn gan ti s6 nay.

+ Néu £ béng ding mot s6 tu nhién thi s6 van séng hay van t6i 16n hon ti s6 ndy mot don vi.
i
11. Bai tdp
Bai 1: Ngudi ta d€m duoc trén man 12 van sdng trai dai trén bé rong 13,2mm. Tinh khoang van.
D/s:i=1,2mm
Bai 2: Trong thi nghiém giao thoa dnh sing bing khe Young, khoang cich cta hai khe 12 0,3mm, khoéng
cach tir hai khe dén man 1a 1m, khoang van do dugc 2mm.
a. Tim budc séng dnh sdng lam thi nghiém.
b. Xdéc dinh vi tri van sdng bac 5.
Dls:a.A=0,6um;b. x_=x10mm
Bai 3: trong giao thoa khe Young c¢6 a = 1,5mm, D = 3m, nguoi ta d€m dugc khoang cach cua van sang
bac 2 va van sang bac 5 cung mot phia van trung tam la 3mm.
1. Tim budc séng clia dnh sdng lam thi nghiém.
2. Tinh khoang céch cua van sang bac 3 va van sang bac 8 & cing mot phia van trung tam.
3. Tim s6 van quan sdt dugc trén viing giao thoa c6 bé rong 1 1mm.
P/s: 1. 1=0,5um;2. Ax=5mm ;3. 11 van sdng
Bai 4: Trong thi nghiém giao thoa 4nh sdng bang khe Young ¢6 a = 1,2mm, A =0,6um . Trén man anh
ngudi ta d€m dugc 16 van sang trai dai trén bé rong 18mm.
1. Tinh khoang cach tir hai khe dén man.
2. Thay 4nh sang don sic trén bang dnh sdng c6 budc séng A', trén vang quan sdt , ngudi ta dém
duogc 21 van sdng. Tinh A'.
3. Tai vi tri cich van trung tam 6mm 1a van sang hay van t6i? Bac thit may Gng véi hai dnh sdng don
séc trén.
P/s: 1.D=2,4m; 2. 1'=0,45um ;3. Van sdng bac 5 cua A, t6i thit 7 cha A'
Bai 5: Trong giao thoa dnh séng bang khe Young, khoéng céch cla hai khe a = 2mm, khoang cach tir hai
khe dén man 1a D = 3m, 4nh sang don sic c6 budc séng A = 0,5 um . Bé rong viing giao thoa quan st
L = 3cm (khong déi).
a. Xdc dinh s6 van sang, van t6i quan sat dugc trén viing giao thoa.
b. Thay anh sang don sic trén biang dnh sang don sic ¢6 bude séng A'=0,6m . S6 van sing quan
sat dugc tang hay giam. Tinh s6 van sang quan sat duoc lic nay.
c. Vin dung 4nh sang c6 budc séng A . Di chuyén man quan sat ra xa hai khe. S6 van siang quan sat
duoc tang hay giam? Tinh s6 van sang khi khoang cach tir man dén hai khe D’ =4m.
D/s: a. 41 van sang, 41 van t6i; b. Giam, 33 van sdng; ¢. Giam, 31 van sdng
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DANG + HE VAN DICH CHUYEN KHI PAT BAN MAT SONG SONG
TRUGC MOT TRONG HAI KHE

1. Phuong phap
+ Khi ¢6 ban mat song song dit truéc mot trong hai khe, van sang trung tam dich chuyén tir vi tri ban dau
O dén vi tri méi O’ (x, = 00’). Goi e 1a bé day cua ban mit song song.

Thoi gian 4nh sdng tryén qua ban mat [a ¢ = ¢ . (D
%
Ciing thoi gian nay 4nh séng truyén trong chan khong mot quang dudng e’ = c.t 2)
Thay (1) vao Q) tacé: e'=c.S=ne  (n=ch)
%

+ Bén mat ¢6 tdc dung lam cham su truyén 4nh siang hodc tuong duong vé6i su kéo dai dudng di cua tia
sdng mot doan : Ae = e’ — e =e.(n - 1). Néu c6 ban mat dat trude S, ta c6: d—» d’,.

d’,=d, +Ae=d, +e.(n-1) 3)
+ Hiéu dudng di hay hiéu quang trinh lic nay 1a: d, —d' =0 < d, —d,—e(n-1)=06

ma d, —d, ="—I')x nén d,—d' =d, —dl—e.(n—l)za;Dx—e(n—l)

a.x, _De(n-1)

—e(n-1)=0=>x,=

+DE O’ lavan séng trung tam thi 0 =0 d, -d' =0 <
a

Trong d6 x, 12 do dich chuyén ctia van sang trung tam. H¢ van ciing dich chuyén mot doan x,,

11. Bai tdp

Bai 1: Trong thi nghiém giao thoa 4nh siang bang khe Young, hai khe S, va S, duogc chi€u sdng bang dnh

sang don sac. Khoang cdch clia hai khe 12 a = Imm. Khoang céch giita hai mat phang chita hai khe dén

man la D =3m.

1. Biét budc séng cta chum sdng don sic A =0,5um. Hay tim khoang cdch gifta hai van sdng
hoac hai van tdi lién ti€p.

2. Hay xac dinh vi tri van sdng bac hai va van t6i thit tu trén man quan sat.

3. Dat ngay sau S; mot ban mong hai mat song song bé day e = 10um. Hoi hé théng van giao thoa
dich chuyén vé phia nao? Néu chiét suat clia ban mong 1a n = 1,51, tinh do dich chuyén cta van
sang chinh gitta so v&i khi chua dat ban mat.

b/s: 1. i=1,5mm; 2. x, =3mm;x,, =5,25mm; 3. x, =15,3mm
Bai 2: Trong thi nghiém giao thoa 4nh sidng bang khe YoungKhoang cich cta hai khe a = 2mm, khoédng
céach cua hai khe dén man 1a D = 4m. CHiéu vao hai klhe biic xa don séc. Trén man ngudi ta do dugc
khoang cach giita 5 van sang lién ti€p 1a 4,8mm.

1. Tim budc séng cla anh sang dung trong thi nghiém.

2. Pat sau khe S; mot ban mong, phing cé hai mat song song, day e = 5 um . Lic d6 hé van trén
man doi di mot doan x, = 6mm (v€ phia khe S;). Tinh chiét suat cta chat 1am ban mat song song.

P/s: 1.1i=0,6.10°mm; 2. n= 1,6
Bai 3: Khe Young c6 khoang cdch hai khe a = Imm duoc chiéu bdi mot anh sang don sic ¢6 budc séng
A=0,5um.

a. Tai vi trf cdch van trung tam 4,2mm ta c¢6 van sdng hay van t6i? Bac (van) thit may? Biét khoang
céch tir hai khe dén man 1a D = 2,4m.

b. Can phdi dat ban mat c6 chiét sudt n = 1,5 day bao nhiéu? Sau khe nao dé h¢ van doi dén vi tri
trén.

P/s: a.i=1,2mm; Van t6i thi 4; b. e = 3,5um
Bai 4: Trong thi nghiém giao thoa, khoang cach clia hai khe a = 4mm, man M céch hai khe mot doan
D =2m.

1) Tinh buéc séng cla dnh sdng ding trong thi nghiém. Biét khodng cich cua hai van sidng bac 2 1a
1,5mm.

2) Dat ban mat song song bang thuy tinh c¢6 chiét suét n, = 1,5 sau mot khe Young thi thdy hé van
trén man di chuyén mot doan nao d6.Thay déi ban mat trén bang mot ban thuy tinh khéc c6 cling
bé day thi thay hé¢ van di chuyén mot doan gap 1,4 1an so véi ldc dau. Tinh chiét suét n, clia ban

thit hai. b/s:a) A =0,6um;b)n, =1,7

77




D3G5 CAC THIET BI TAO RA VAN GIAO THOA ANH SANG

I. Phuong phap
1. Khe Young
+ Hiéu quang trinh: 6 =r, —r, = S M - S,M za—Dx M

+ Khoang céch giita hai khe: a = S;S,
+ Khodng céch tir hai khe dén man: D =10 S,
kAD I 2 0

a

+ Vi trf van sdng: x =

S
+ Vi tri van toi: x, = (2k + l)é—D D
a

A

2. Luong Lang kinh Fre-nen

+ Khoang céch giita hai khe: a = S;S, = 2(n-1).A.SI
+ Khoang céch tir hai khe dén man: D =10 + SI

+ Bé rong truong giao thoa: A|A, =10.2(n-1).A

+ Goc lech ¢ = A.(n—1) SZEM Az
< I i

A

95]

3. Thau kinh Bié

SS! d+d'
+ Khoang céch gitta hai khe:a=S,S, = 0,0,.—=e.
SO d
+ Khoang céch tir hai khe dén man: D = S’1 S,
+ Bé rong trudng giao thoa: A|A, = O,0. SL_ 5l
¢ rong truong giao thoa: A|A, = O, ZOS_e'd S g

N 0T
:m
—r—r
4. Guong Fre-nen

+ 8,58, =%3{5‘2 ; 8,08, =%§(5¥2 — §.58, =%S10S2 o a =%SIOSZ = 8,08, =2a.

S.S .
Ta co: szza.d(sma ra;a=)=S,S,=2a.d(d=S50; a lagéc hop bdi 2 guong)

+ Khoang céch tir hai khe dén man: D = HO + OI Gy
+ Bé rong trudng giao thoa: A|A, =2« .10
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I1. Bai tdp
Bai 1: Hai lang kinh ¢6 géc chiét quang A = 10’ lam bang thuy tinh c6 chiét suatn = 1,5, ¢6 ddy
gan chat tao thanh ludng lang kinh. Mot khe sdng S dat trén mat phang tring vé6i ddy chung, cich
hai lang kinh mot khoang d = 50cm phat ra 4nh séng don sac ¢6 budc séng A = 500nm.
a. Tinh khodng cach giita hai anh S, va S, cta S tao bdi hai lang kinh. Coi S, S, ndm trong mat
phang véi S, cho 1” = 3.10"rad.
b. Tim bé rong truong giao thoa trén man E dat song song va cdch hai khe d” = 150cm. Tinh s6
van quan sit dugc trén man.
D/S:a.a=15mm; b.L=45mm;n="7
Bai 2: Mot thdu kinh hoi tu ¢6 tiéu cu f = 20cm dugc cit 1am doi doc theo dudng kinh va dua ra
xa Ilmm. Thau kinh ¢6 ban kinh chu vi R = 4cm. Nguodn sang S cich thau kinh 60cm, trén truc
chinh va phét ra 4nh sing don sic c6 budc song A =0,6um. man M dat cah ludng thau kinh
80cm. Hay tinh:
a. Khoang van i.
b. Bé rong trudng giao thoa trén man quan sét.
c. S6 van sang, van tGi quan sat duoc.
b/S: a.1=0,2mm; b. 2,33mm; c. 11 van sang, 12 van toi
Bai 3: Trong thi nghiém giao thoa khe Young, khoang céach hai khe sang la 0,6mm; khoang cach
tr hai khe dén man 1a 1,2m. Giao thoa thuc hién véi d4nh sdng don sic c6 budc séng A = 0,75 um .
a. Xac dinh vi tri van sang bac 9 va van tdi thit 9 trén man quan sat.
b. Thay dnh sdng trén bing dnh sdng don sic c6 budc séng A’ thi thdy khoang van giam di 1,2
lan. Tinh A'.
c. Thuc hién giao thoa vé6i 4nh sang trang c6 buéc séng tir 0,38um dén 0,76um. Tim do rong cua
quang phd bac 1 trén man.
b/S: a. x4 =13,5mm; x, = 12,75mm; b. A'=0,625um ; c. 0,7mm

Bai 4: Hai guong phing M,, M, dat nghiéng véi nhau mot géc rat nhd o =5.10"rad , khoang
céch tir giao tuyén I clia hai guong dén ngudn F bing d, = 1m; khoang céch tir I d€n man quan sat
M dat song song v6i F, va F, bang d, = 2m. BuGc séng clia dnh séang don sic phatra A = 540nm .
a. Tinh khoang van va s6 van quan sat dugc trén man M.
b. Néu F 1a nguén phat ra anh sang trang thi tai M, cdch van trung tam O mot khoang
X, = 0,8mm c6 nhiing btic xa nao cho van t6i?
c. Giit nguyén vi trf guong M,, cho M, tinh tién trong mat phang clia né dén vi tri LM, véi II, = b.
Tinh b dé bé rong trudng giao thoa giam di mot nira. Biét SI tao v6i M, géc S =30°.

b/S: a. 0,162mm; A|A, =2cm; b/k=4,5,6;c. b=6,7mm
Bai 5: Trong thi nghiém giao thoa khe Young, khoang cach cta hai khe 1mm, khoang céch tur hai
khe dén man 2m, dnh sdng don sic c6 budc séng A =660nm. Biét do rong cua man
A =13,2mm , van sang trung tam & chinh gitta man.
a. Tinh khodng van. Tinh s6 van sdng va van t6i quan sat duoc trén man( ké ca hai van ngoai
cung).
b. Néu chiéu dong thoi hai bic xa A, 4, thi van sang thit 3 clia bic xa A, trung vé6i van sang tha
hai ctabtic xa 4,. Tim 4,.

b/S:a.i=1,32mm; 11 van sang; 10 van t6i; b. A,=440nm
Bai 6: Trong thi nghiém giao thoa khe Young, hai khe cidch nhau 0,5mm. Man quan st cich mat
phéng hai khe 1m.
a. Tai M trén man quan sét, cich van sang trung tam 4,4mm la van t6i thi 6. Tim budc séng clia
anh sang don sic 1am thi nghiém. 4nh sang d6 mau gi?
b. Tinh tién mot doan 1 theo phuong vudng géc véi mat phiang chita hai khe thi tai M 1a van t6i
thit 5. X4c dinh 1 va chiéu di chuyén clia man.

b/S:a. 1=0,4um;b. D’ = 1,22m. man roi xa mot doan 0,22m
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DANG 6 HIEN TUONG TAN SAC ANH SANG

1. Phuong phap
- St dung céc cong thitc cua lang kinh:
sini, = n. sinr;; sini, = nsinr,; A=r1,+1,; D=1, + i, — A; Néu A<<thi D= (n-1).A .

Néui, =i, var, =, thi sin(Dmi“TJrA) - nsin(g) Vi2i, =D, +A

-Tacd: n= a+%; a va b 1a hang s6; A1a budc séng clia dnh sang do6i vé6i lang kinh c6 chiét
suat n.
~Tacé: n=< hay tdng quat 22 =2,
v noov,

I1. Bai tdp
Bai 1: Mot lang kinh ¢6 géc chiét quang A = 60°, chiét sudt n = 1,717 = /3 nhs sdng mau vang
cta natri, nhan mot chiim tia sang trang va dugc diéu chinh sao cho do léch véi 4nh sdng mau
vang 12 cuc tiéu.

a. Tinh géc téi.

b. Tim d¢ léch vé6i dnh sdng mau vang.

c. V& duong di cla tia sang tring qua lang kinh.

b/S: a. i, = 60°% D = 60°

Bai 2: Cho mot lang kinh c6 tiét dién 1a mot tam gidc déu ABC, ddy 1a BC, A 1a g6c chiét quang.
Chiét suét ctia thuy tinh lam lang kinh la phu thudc vao budc song cua anh sang theo cong thiic

n=a +%; a=126;b=7,555.10"m’ bu6c séng do bang mét. Chiéu tia séng trang SI vao mat

bén AB cua lang kinh sao cho tia t6i nam duéi phap tuyén cta diém t6i. Tia tim c6 A, = 400nm
va tia doé c6 A, =700nm .
a. Xadc dinh gi6i han t6i cta SI trén AB sao cho tia tim ¢6 goc 1éch min. Tim Dy,
b. Muén cho tia d6 ¢6 gbc léch min thi phai quay lang kinh mot géc bang bao nhiéu? Theo
chiéu nao?
b/S: a. iy, = 60°; Dy, = 60°% b. Dy, = 30°; quay nguoc KPH mot géc 15°
Bai 3: Mot lang kinh ¢6 tiét dién 1a mot tam gidc can ABC, géc chiét quang A = 120°, lam bang
thuy tinh, c6 chiét suét doi vé6i tia mau do 1a n, = 1,414 = /2 ; mau tim lan, = 1,732 = /3. Dat
lang kinh vao trong khong khi va chi€u mot tia sdng trang SI theo phuong song song vé6i ddays
ctia BC, dap vao mit bén tai diém t6i L.
1) Chiing minh rang moi tia khic xa déu phan xa toan phan tai diy BC va chum tia 16 khoi
AC sé& song song v6i BC. M6 t& quang phd ctia chiim tia dé6.
2) Tim bé rong cha chum tia 16. Bé rong d6 ¢6 phu thudc vao diém t6i I hay khong? Cho
bbiét chiéu cao cuia tam gidc ABCla AH =h = 5cm.
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PHAN I LUGQNG TU ANH SANG

. .

I. Phuong phap
- Gi6i han quang dién A,: ADCT A = h_Ac
- Van t6c ban diu cuc dai cua quang electron:

+ ADCT Anhstanh: & =h.f = % =A +%.m.v§max

+ Muo6n dong quang dién bi triét tiéu, ta co: E.m.v20m = |e| U,

+ Cong thiic lién hé giita v,,,,, va dién thé€ cuc dai ciia qua cau bang kim loai ( vat ) tich

dien: %.m.v%max =le| ¥,
y s h.c 1 )
- Nang luong photon: e=h.f = 2 A +5.m.v0max
* Cha y: leV =1,6.107°(J); IMeV ==1,6.10""(J);1MeV =10°eV
I1. Bai tap

Bai 1: Tim gi6i han quang dién clia kim loai. Biét ring ning lugng dung dé tich mot electron ra
khoi kim loai dugc ding 1am catot cia mot t€ bao quang dién 1a 3,31.107°(J).
b/S: 600 (nm)
Bai 2: Mot t€ bao quang dién c¢6 budc séng 4, = 600(nm) dugc chiéu bdi mot tia sang don sic c6
buée séng 400 (nm). Tinh:
a. Cong but dién tur.
b. Van t6c cuc dai cha electron biit ra.
D/S: a. A =3,31.10" (J); b. vy, = 0,604.10° (m/s)
Bai 3: Cong but dién tir khoi mot kim loai Natri 1a 2,27 (e V).
1) Tim gi6i han quang dién cta Natri.
2) Catot chia mot t€ bao quang dién dugc 1am bang natri va khi dugc roi sang bang biic xa ¢6
buéc séng 360nm thi cho mot dong quang dién cé cudng do 2.10° (A).
a. Tim van toc ban dau cuc dai cta dién tir.
b. Tim nang lugng toan phan ctia pho ton da gay ra hién tuong quang dién trong mot phiit.
Cho ¢ =3.10® (m/s); h = 6,625.107* (J.s); m, = 9,1.10™" (kg); e = -1,6.10™" (C). Biét hiéu
sudt luong tir 1a 1%.
D/S: 1. A, =550(nm); 2. & Vo, = 65.10* (m/s); b. W=n".e=n '.% =414.107*(J)
Bai 4: 1) Hién tugng quang dién 12 gi? Diéu kién dé xdy ra hién twong quang dién 1a gi?

2) Chiéu chiim biic xa c6 budc séng 2000A° vao mot tAm kim loai. C4c electron ban ra c6
dong nang cuc dai bang 5eV. Hoi khi chi€u vao tdm kim loai d6 1an lugt hai bic xa cé budc séng
16000A° va 1000A° thi c6 hién tuong quang dién x4y ra hay khong? Néu c6 hiy tinh dong nang
ban dau cuc dai clia cdc electron ban ra. Lay h = 6,625.10*(J.s), ¢ = 3.10° (m/s)
le|=1,6.107"°(C);m, =9,1.107 (kg) .

D/S: 2a. Khong ¢6; 2b. C6, Wp,. = 17,9.10°(J)

81




DA9G2 TIM HANG SO PLANG - HIEU PIEN THE HAM

HIEU SUAT LUONG TU
I. Phuong phap
2
- Hang s6 plang: ADCT ¢=h.f =% =4 +—m'V20max
- Cuong do dong quang dién bao hoa: /,, =n,. e| _ N, ' e|
t

. ’ , n, N . N, . . 2y
- Hiéu suat lugng tir: H =—= =N—"(%); (trong d6: n, =—= 1a so electron but ra khoi catot trong
n t
’ !

N , .
thoi gian t; n, = —L 1aso photon roi vao catot trong thoi gian t).
t

. s Tat h.c
- Cong sudt buc xa: P=n,.c=n, 7 =n,;hf.
h.c my’
5=h.f=7=14+—20max he
* Chu y: Néu dong quang dién bi triét tiéu, ta co: , = I A +|e| U,
m.Vzomax — |€| Uh

I1. Bai tap
Bai 1: Khi chiéu mot bic xa c6 tan s6 f, = 2,200.10°Hz vao kim loai thi c6 hién tugng quang
dién xdy ra. C4c electron quang dién ban ra bi gift lai boi hiéu dién th€ ham U, = 6,6V. Con khi
chiéu bitc xa c6 tan so f, = 2,538.10"”Hz vao kim loai d6 thi c4c quang electron ban ra duoc giit
boi hiéu dién thé ham U, = 8V. Tim hing s6 plang. b/S: h =6,627.10%(J.s)
Bai 2: Chiéu mot bic xa cé budc song A = 546nm 1én be mat kim loai dung lam cat6t, thu dugc
dong quang dién bao hoa I, = 2mA. Cong suat bic xa P = 1,515W. Tim hiéu suét luong tt.
b/S:H=0,3.10" %
Bai 3: Cat6t cia mot t€ bao quang dién 1am bang chét c6 cong thoat A = 2,26eV. Dung dén chiéu
catot phat ra bitc xa don sic ¢6 budc séng 400nm.
a) Tim giGi han ciia kim loai dung lam cat6t.
b) Bé mit cat6t nhan dugc mot cong suét chiéu saing P = 3mW. Tinh s6 photon n; ma
catot nhan dugc trong moi gidy.
¢) Cho hiéu sudt lugng tir H = 67%. Hay tinh s6 electron quang dién bat ra khoi catot
trong moi gidy va cuong do dong quang dién bao hoa.
D/S: a. A, =549nm;b.n, = 6,04.10° (photon/ s); c.n, = 4,046.10"(electron/s); T, = 0,647mA

Bai 4: Toan bo 4nh sang don sic, budc séng 420nm, phat ra tir mot ngon dén c6 cong sudt phat
xa 10W, duoc chiéu dén catot cia mot t€ bao quang dién lam xuat hién dong quang dién. Néu dat
gitta catot va anot mot hiéu dién thé ham U, = 0,95V thi dong quang dién bién mat. Tinh:
1) S6 photon do den phat ra trong 1 gidy.
2) Cong thodt cla electron khoi bé mait catot (tinh bang eV).
D/S: 1. n;= 2,11.10"(photon/s); 2. 2eV
Bai 5: Chiéu lan lugt vao catdt cia mot t€ bao quang dién hai biic xa c6 tan s6 f, f, véi f, = 2.f,
thi hiéu dién th€ lam cho dong quang dién triét tiéu c6 gia tri tuyét doi twong tng la 6V va 8V.
Tim gi6i han quang dién ctia kim loai ding lam cat6t va cac tan so f), f,.
D/S: 2, =310(nm); f, = 2,415.10" (Hz); f, = 4,83.10" (Hz)
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DANG 3 TIA RON GHEN

I. Phuong phap

- Budc séng nhod nhat cla tia Ronghen phat ra tir 6ng Ronghen: A.f, = /f_c = %mv2 .

min
9 7 9 . N 1 1
- bong nang cua électron c6 dugc do cong cua luc dién trudng: Emv2 —Emvg = |e| U -

Trong do: v, 1a van toc ban dau cta électron bat ra khoi catot, v 1a van toc cua électron truée khi
dap vao do6i am cuc. Néu bai toan khong néi gi thi coi v, = 0.

- Nhiét lugng toa ra: Q = C.m.At=C.m.(t,—1t,).

- Khoi lugng ctia nuGe chay qua 6ng trong don vi thoi gian tla: m = L.D

Trong d6 L la Iuu lugng cuia nude chay qua ong trong mot don vi thoi gian; D la khoi lugng riéng.
I1. Bai tap

Bai 1: Trong 6ng Ronghen cuong do dong dién di qua ong la 0,8mA va hiéu dién th€ giita anot
va catot la 1,2k V.

a. Tim s0 électron dap vao ddi cat6t moi gidy va van téc cua électron khi di tGi doi
catot.

b. Tim buéc séng nhd nhit cha tia Ronghen ma ong dé ¢6 thé phat ra.

c. D6i catot 1a mot ban platin ¢6 dién tich 1ecm® va day 2mm. Gia st toan bo dong
nang cua électron dap vao déi cat6t dung dé lam néng ban platin d6. Hoi sau bao
lau nhiét do cta ban tang thém 500°C?

D/S: a.n=5.10" hat, v=2,05.10" m/s; b. 4, =10,35.10""m =10,354"; c. t =4°22,5”
Bai 2: Trong mot 6ng Ronghen ngudi ta tao ra mot hiéu dién thé khong déi U = 2.10* V giita hai
cuc.

1) Tinh dong nang cua électron dén doi catot (bd qua dong ning ban diu cua électron khi
biit ra khoi catot).

2) Tinh tin s6 cuc dai cua tia Ronghen.

3) Trong mot phit ngudi ta d€m duge 6.10" électron dap vao doi catot. Tinh cudng do dong
dién qua 6ng Ronghen.

4) N6ird co ch€ tao thanh tia Ronghen & doi catot.

b/S: 1) W,=32.10"J;2) . = 4,8.10"Hz; 3) I = 16mA
Bai 3: Mot 6ng Ronghen phit ra dugc biic xa ¢6 budc séng nhd nhat 1a 5A°.

1) Tinh van toc clia électron tGi dap vao doi catot va hiéu dién thé giira hai cuc cua ong.

2) Khi ong Ronghen d6 hoat dong cuong do dong dién qua ong 1a 0,002A. Tinh s6 électron
dap vao doi am cuc catdt trong moi gidy va nhiét luong toa ra trén doi catot trong moi
phiit néu coi ring toan bo dong nang clia électron dap vao d6i am cuc duoc dung dé dot
noéng no.

3) Dé tang do cling cha tia Ronghen, tic 1a dé gidm budc séng clia nd, ngudi ta cho hiéu
dién th€ giira hai cuc tang thém AU = 500V . Tinh bu6c song ngan nhat cla tia Ronghen
phét ra khi do.

D/S: 1) v=2,96.10"m/s; 2) n = 1,25.10'"°hat; Q = 300J; 3) A

=4,174"
Bai 4: Trong chum tia Ronghen phdt ra tr mot 6ng Ronghen, nguoi ta thdy ¢6 nhiing tia c6 tan s6
16n nhat 5.10"*Hz.
1. Tinh hiéu dién thé€ gitra hai cuc cua 6ng va dong nang cuc dai cua électron dap vao doi am cuc.
2. Trong 20s nguoi ta x4dc dinh duogc 10" électron dap vao doi am cuc. Tinh cudng do dong dién
qua Ong.
3. Dai catot dugce 1am nguodi bang dong nude chay luon bén trong. Nhiét do & 16i ra cao hon hon
16i vao 10°C. Tinh Iuu luong theo don vi m’/s clia dong nuéc d6. Xem gén ding riang 100% dong
nang cta chiim électron déu chuyén thanh nhiét 1am néng doéi catét. Cho C = 4186J/kg.do;
D = 10’kg/m*; m = 9,1.107'kg; e = -1,6.10"C; h = 6,625.10*Js.

D/S: 1. U=20,7kV, W 4., = 3,3125.10"°J; 2. 1= 8mA; 3. L = 3,96.10°m’/s

odmax
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DANG 4 QUANG PHO HIPRO

I. Phuong phap
- Bén kinh quy dao dimg: r, = n’.r, (trong d6 1, = 5,3.10"" m — bén kinh Bo). Néu n = 1 électron
6 trang thai dimg co ban (quy dao K).

- Nang lugng & trang thai dung: E, = —53 (trong d6 E, = 13,6eV — nang lugng & trang thdi co
n

ban). Dau “-“ cho bi€t mudn électron but ra khoi nguyén tir thi phai ton mot nang lugng.
- Nang luong bao gid cling ¢6 xu huéng chuyén tir trang thdi c6 mitc nang luong cao vé trang thai

¢6 miic nang lugng thap, dong thoi phat ra mot photon ¢6 nang luong: € =h.f = %
he 1 1 1 E, 1 1 1 1 1
hf =—=E —-E =E(————)>—="(—-—)—=R(——-——
fmn ﬂ,mn m n O(n2 2) ﬂ,mn hC (I’l2 mz) ﬂ,mn (I’l2 mz)

trong d6 R = % =1,097.107 (m), dugc goi 1a hiang s6 Ritbecva (n < m).
c

- Quang phé Hidroé gom c6 nhiéu ddy tach nhau: n = 1 ta c¢6 ddy Laiman; n = 2 ta ¢c6 ddy Banme;
n =3 ta c6 diy Pasen.

I1. Bai tap

Bai 1: Bu6c séng cta vach thit nhat trong ddy Laiman clia quang phé hidro 1a A, =0,122um,
cta vach do trong day Banme l1a 1, =0,656um. Hay tinh budc song cla vach thi hai trong day

Laiman.
b/S: /1L2 =0,103um
Bai 2: Biét bu6c séng ciia bon vach trong ddy banme la 4, = 0,6563 um; /1[1, =0,4861um;
A, =0,4340um; A; = 0,4102um . Hay tinh budc séng cia ba vach trong ddy Pasen & ving hong
ngoai.
b/S: 1,094um; 1,281 um; 1,874um
Bai 3: Trong quang phd hidro cic buéc séng tinh theo (Um): Vach thit nhat clia ddy Laiman
A4, =0,121568; Vach dé cua day Banme A,, =0,656279; ba vach cia day Pasen lan luot la
A, =1,8751; 4, =1,2818; 4, =1,0938.
1. Tinh tan s6 dao dong cua cac bic xa trén.
2. Tinh buéc séng cua hai vach thit hai va thi ba clia day Laiman va cac vach lam, cham, tim cta
day Banme. Cho van toc énh sang trong chan khong ¢ = 3.10°m/s.
Bai 4: Vach quang phd ddu tién (c6 budc séng dai nhat) cha ddy Laiman, banme, Pasen trong
quang phd hidro 1an Iugt ¢6 buée séng 0,122um; 0,656 wm; 1,875 pm. Tim budc séng ctia vach
quang phd thit hai trong ddy Laiman va diy Banme. cdc vach d6 thuoc mién nao cla thang séng
dién tu?
D/S: 0,1029 um (thuoc mién tir ngoai); 0,4859 wm (thuoc mién énh sdng nhin thdy — mau
cham)
Bai 5: Budc séng cua vach quang phé thit nhét trong day Laiman trén quang phd hidro la
A,= 0,122 um; budc séng cua hai vach H, H, lan lugt 1a 4, =0, 656 um; A, = 0,486 um . Hay
tinh budc song hai vach tiép theo trong day Laiman va vach déu tién trong diy Pasen.
b/S: 4, =0,1029um; A, =0, O97,um;/1[q =1,875um
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DAMG 5 TIM BAN KINH QUY PAO - PO LECH CUA ELECTRON

I. Phuong phap

- Xac d%lnh ban kinh qu§ dao clia quang électron chuyén dong trong tir trudng déu c6 véc to cam
ting tir B : Duéi tdc dung ciia luc Lorenxo, quang électron chuyén dong theo qu§ dao tron véi ban
kinh quy dao r. Luc Lorenxo déng vai tro la luc huéng tam. Ta c6:

2
. . my m.y
F=F < |e|.v.B.sma =m.a, < |e|.v.B.sma ==
r B.e.sina
- Xéc dinh do léch cua électron quang dién trong dién truong déu c6 cudng do E:
ADCT vé bai todn ném ngang hoac ném xién:
+ Truc Ox: Chuyén dong clia quang électron coi nhu 1a chuyén dong tron déu:
V.=Vy,=Vycosa ; x=V,.t=V,cosa .t ey
+ Truc Oy: Chuyén dong clia quang électron 1a chuyén dong thang déu:
v, =V, tal=v,sma+ait
— [P
y= VOy + E at

1

Trong d6 gia té¢ a duoc xac dinh theo dinh luét IT Niuton: Fu =m.a
I1. Bai tap
Bai 1: Ding mot man chan tach mot chiim séng hep électron quang dién va hudng né vao trong
mot tlr trudng déu vuong géc véi véc to van tdc cuc dai c6 do 16n v, = 3,32.10°’m/s va c6 do 16n
B =6,1.10°T. Xac dinh ban kinh cuc dai cua quang électron.

b/S:r,,, =3,06 cm
Bai 2- (4.12/Tuyén tap cac bai toan Vat li): Khi roi vao cat phang ctia mot t&€ bao quang dién,
mot biic xa dién tir ¢c6 budc séng 330 nm thi c6 thé 1am dong quang dién bi triét tiéu bing cich
noi anot va catot cua t€ bao quang dién d6 véi hiéu dién theé U, <0,3125) .

a. Xdc dinh gigi han quang dién cta catot.

b. Anét cha t&€ bao quang dién d6 cling c6 dang phing song song véi catot, dat doi
dién va cach cat6t mot khoang d = 1ecm. Hoi khi roi chum bic xa rdt hep vao tam
catot va dat mot hiéu dién thé U, = 4,45V, thi ban kinh 16n nhat clia viing trén bé
mit an6t ma cac électron tGi dap vao bang bao nhiéu?

b/S: a. 360 nm; b. r,,,, = 5,22 mm

Bai 3-(4.14/Tuyén tap cac bai toan vat 1f): Mot dién cuc phang bang nhom duoc roi biang dnh
sang tir ngoai c6 budc song 83 nm.
1. Hoi électron quang dién c6 thé roi xa bé mat dién cuc mot khoang bang bao nhiéu néu bén
ngoai dién cuc c6 mot dién truong can E = 7,5 V/cm? Cho biét giéi han quang dién cua nhom la
332 nm.
2. Trong trudong hop khong c6 dién truong ham va dién cuc dugc ndi dat qua mot dién tré
R=1MQ thi dong quang dién cuc dai qua dién trd 1a bao nhiéu?

b/S:1.s=15cm; 2. [, =11,21 u4
Bai 4-(HVCNBCVT _1999): Chiéu mot bic xa ¢6 bude séng 560 nm vao catot cua mot t€ bao
quang dién.
a. Biét cuong do dong quang dién bdo hoa 1a 2 mA. Tinh xem trong mdi gidy ¢ bao nhiéu quang
électron dugc giai phong khoi catot.
b. Dung man chén tach mot c}uﬁm hep quang électron, huéng vao trong mot tr trudng déu c6
B =7,64.10°T, sao cho B L v, . Ta thdy quy dao cla électron trong tir trudng 1a nhiing dudng
tron c6 ban kinh 16n nhatlar,, =2,5 cm.

max

+ Xac dinh van toc ban dau cuc dai cua quang électron.
+ Tinh gidi han quang dién ctia kim loai dung lam catét.
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PHAN IX VAT LY HAT NHAN

DANG 1 HIEN TUONG PHONG XA HAT NHAN NGUYEN TUP

1. PHUDNG PHAP

- PDlicomg twind. phing ra bat mbiam mguyin Ut c6 dang: A—> B+C

&) Tom 48 ngsnn B com Lai & thon Ldm1: Goi N 1a s6 nguyén tir con lai & thoi diem t. Ap dung

In2
. ) ) ) b2, ) N,
dinh luat phéng xa, tacé: N=N,.e” =Nye 7 =N,e "> =—L

Sk
Trong d6: N, 1 s6 nguyén tir ban dau; k 1a hang s6 phong xa (4 = % _9 ;93 ); k= % .
B A(g) >N,
*Chay: m(g)—> N, = mol.qNA
b) Tom o8 mguuptn Ve phdirn 22 1o Y gian 1 Ta O
AN =N,—N =N,—-Nye ™ =No(l—e‘“)zNo(l—z—lk)zNo(l—%)zNo%

Néut<< T <™ <<1,tacé: AN ~ Ny(1-1+Ar) = N At
o) Tom U bicomg com Lai & Ui Lidw 3: Goi m 1a kh6i luong con lai ¢ thoi diém t, ta co:

) m
m=mye " =—*

2/{
e ~ ~ a4 . — At 1
A) Tm&d&«lwq%%mmiﬂmwt Am=m,—m=my(1—e" )=m0(1—2—k)
¢) Xéc Lnd Ao plong ra: DO phong xa H duge xédc dinh: H =A.N = AN.e " =H e ™
Ngoai ra, ta c6 thé sit dung: H = —cil—];/ ; Trong d6 H, 1a do phong xa ban dau.

1Ci=3,7.10"Bq; 1Bq = 1 phan rd/giay.
{) Tl 2udi cia méiu wdd: Ta c6 thé dua vao cdc phuong phép:
+ Dua theo do phéng xa.
+ Dua theo ti 1& khoi luong ctia chat sinh ra va khoi lugng clia chat phéng xa con lai.
+ Dua theo ti s6 giita hai chat phéng xa c¢6 chu ki khac nhau.
2.BAI TAP
Bai 1: Mot chat phong xa ¢6 chu ki ban ra T = 10s, lic ddu ¢6 do phong xa H, = 2.107Bq.
a) Tinh hang s6 phong xa.
b) Tinh s6 nguyén tir ban dau.
¢) Tinh s6 nguyén ti con lai va do phong xa sau thoi gian 30s.
b/S: a. 0,0693 s'; b. N, =2,9.10% c. N=3,6.10"; H=2,5.10°Bq
Bai 2: Dung 21 mg chat phéng xa %, Po . Chu ki bén ra cta Poloni 1a 140 ngay dém. Khi phong
xa tia ¢ , Poloni bién thanh chi (Pb).
a. Viét phuong trinh phan tng.
b. Tim s6 hat nhan Poloni phan ra sau 280 ngay dém.
c. Tim khoi lugng chi sinh ra trong thoi gian n6i trén.
D/S: b. 4,515.10"; c.15,45mg
Bai 3: Chu ki béan rd ctia % Ra 12 1600 nam. Khi phan rd, Ra di bién thanh Radon % Rn .
a. Radi phong xa hat gi? Viét phuong trinh phan ting hat nhan.
b. Luc dau c6 8g Radi, sau bao lau thi con 0,5g Radi?
b/S: t = 6400 nam
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Bai 4: Dong vi ;i Nala chat phéng xa S tao thanh déng vi clia magié. Mau /Na c6 khai lugng

ban dau 1a m, = 0,24g. Sau 105 gid, do phong xa cha né giam di 128 1an. Cho N, = 6,02.10%

a. Viét phuong trinh phan tng.

b. Tim chu ki ban rd va do phong xa ban dau ( tinh ra Bq).

c. Tim khoi lugng magié tao thanh sau 45 gio.

b/S: b. T=15 (giv), H, = 7,23.10"°(Bq); ¢. m,,, = 0,21g
Bai 5: Khi phan tich mot mau gb, ngudi ta xdc dinh dugc rang 87,5% s6 nguyén tit dong vi
phéng xa '!C da bi phan ra thanh cdc nguyén tit 7N . Xdc dinh tuéi clia miu gé nay. Biét chu ki
ban rd ciia '/C 12 5570 nam.
P/S: t =16710 nam
Bai 6: Dau nam 1999 mot phong thi nghiém mua mot ngudn phéng xa Xesi ';.Cs c¢6 do phéng
xa H, = 1,8.10°Bq. Chu ki ban ra chia Xési 1a 30 nam.

a. Phong xa Xési phong xa tia . Viét phuong trinh phan ra.

b. Tinh kh6i lugng Xési chita trong mau.

c. Tim d¢ phéng xa cua mau vao nam 2009.

d. Vao thoi gian do phéng xa chia mau bang 3,6.10*Bg.

D/S: b. m,=5,6.10"%g; c. H= 1,4.10°Bq; d. t = 69 nim
Bai 7: Ban ddu, mot mau Poloni %, Po nguyén chét c6 khai lugng m, = 1,00g. Céc hat nhan
Poloni phong xa hat & va bién thanh hat nhan /X .

a. Xdc dinh hat nhan /X va viét phuong trinh phan tng.

b. Xaéc dinh chu ki bén ra ctia Poloni phong xa, biét rang trong 1 nam (365 ngay) né tao ra
thé tich V = 89,5 cm’ khi Héli & diéu kién tiéu chudn.

c. Tinh tudi cha miu chat trén, bi€t rang tai thoi diém khao sat ti s6 gilta khoi lugng /X va
khai lugng Poloni ¢6 trong méu chat 1a 0,4. Tinh cac khoi lugng do.

D/S: a. 3y Pb; b. T =138 ngy; c. t = 68,4 ngay; mp, = 0,71g; mp, = 0,28¢g
Bai 8: Dé x4c dinh mau trong co thé mot bénh nhan, bic si tiém vao mau ngudi d6 10 cm’ mot
dung dich chia f‘l‘Na (c6 chu ki ban rd 15 gio) véi ndng do 10~ mol/lit.

a. Hay tinh s6 mol (va s6 gam) Na24 da dua vao trong mau bénh nhan.

b. Hoi sau 6 gio luong chat phong xa Na24 con lai trong mau bénh nhan la bao nhiéu?

c. Sau 6 gid ngudi ta ldy ra 10 cm’ mdu bénh nhan va da tim thay 1,5.10® mol cta chat
Na24. Hay tinh thé tich mau trong co thé bénh nhan. Gia thiét ring chat phéng xa dugc
phan bo trong toan bo thé tich mdu bénh nhan.

b/S: a.n =10"mol, m; =2,4.10"g; b. m = 1,8.10™g; c. V = 5lit
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DANG 2 XAC DINH NGUYEN TU SO VA SO KHOI CUA MOT HAT NHAN X

1. PHUDNG PHAP

- Plucorg wnd. phdam ing bat whén: J A+ B — ;C+ ;D

- Ap dung dinh luat bao toan dién tich hat nhan (dinh luat bao toan s6 hiéu nguyeén tir):
7, +2,=7;+7,

- Ap dung dinh luat bao s& khoi:
A+A=A+A,

2.BAI TAP
Bai1: Vidt Lai cho Ay Li. cic plldn iing bt whiéin 1o Aoy
a){B+X > a+;Be
b)Y Na+ p— isNe+ X
OX+p—on+ Ar
Bai 2: Cho plidn iing bt i Unani c6 dang: “5U — "Pb+xo+y. 5
4 Tims, y.
b) Clu i biiw 2z cia Unini i T = 4,5 907 s Lise ddn c61g Undomi nguyin 43
+ Tond Lo phong 24 ban Adu vi Xo pllong 24 160 4 10" mim it Unani na Béceonen.

+ Tonb 18 ngugn 1 Unani bl 22 1601 i Bitt ndng 1 <<T #tha & ~1- At ; coi 1 péim

W%SW.

Bai 3: Divng proton bin pli bat whén \Ni 14 dicoe bat wlin X vi mat motrom. Chit X (hénm 2
Wik LY vi plong va 3~ Viet plucomg winl (ln cing 2y 16 vi vée Kb, che wgppin 16 X vé

y.
Bt U: 4. Cllo i el tao cin bt wlion whom 7 Al -

b B (i bat whin whiom bing i bat Holi, (i iing sinkl s bal whim X vic mit
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DANG 3 XAC DINH NANG LUDNG

1. PHUDNG PHAP

&) Xéc Lipl wiing licong Lion bt vi wing bicong Litn b rieng:

+ Tinh do hutkhoi: Am=m,—m=Zm,+(A-Z).m,—m.

+ Nang luong lién két hat nhan: W, = E, — E = (m, —m).c> = Am.c>.

+ Nang luong lién két riéng: Lap ti s6 : Nang lugng lién két rieng = %
* Chit y: NLLK riéng cang 16n thi hat nhan cang bén viing.
b) Néng bicong phén dnng bat slés: Xét phin iing hat nhan A+ B — C+D
+ Tinh do chénh léch khdi lugng clia cac hat nhan trude va sau phan ting
Am=my—m=(m,+my)—(m.+mp)
Trong d6: m, = m, + mg l1a khoi lugng cta cac hat nhan trude phan tng.
m = m¢ + mp, 1a kh6i lugng clia cdc hat nhan sau phan tng.
* Néu m, > m thi phan ting toa nang luong. Nang luong tod ra 1a: W, ; = (m, — m).c> = Am.c”.
* Néu m, < m thi phan ¢ng thu nang lugng. Nang luong thu vao 1a: Wy, = -W,, = (m — m,).c”.
+ Muon thuc hién phan tng thu nang lugng, ta phai cung cap cho cac hat A va B mot nang lugng
W duéi dang dong nang (bing céch ban A vao B). Gid st cdc hat sinh ra ¢6 téng dong nang 1a
W,. Vay nang luong cin phai cung cdp W thoa man diéu kién:
W=W,+W,, =W,+ (m—m,y).c’

Cla 4 luc’=931,5MeV; leV = 1,6.10"J; 1u = 1,66055.10*'kg.
2. BAI TAP
B4i 7: Tim do hut khai va nang lugng lién két ctia hat nhan Liti ]Li. Biét khoi lugng nguyén ti
Liti , notron va proton c¢6 khoi luong lan lugt 1a: my; = 7,016005u; m, = 1,008665u va
m, = 1,007825u.

b/S: Am =0,068328u; W, =63,613368MeV
B4l 2: Cho phan tng hat nhan: |H + }Be — JHe+ X +2,1MeV

a) Xa4c dinh hat nhan X.
b) Tinh ning lugng toa ra tr phan tng trén khi téng hop 2 gam Heéli. Biét s6 Avogadro

N, = 6,02.10%.
=N.2,1 =6,321.10"MeV

D/S:a. X =]Li;b. W,
B4l 3: Cho phén tng hat nhan: X + % Na — a+ — I Ne
a) Xac dinh hat nhan X.
b) Phan tGng trén toa hay thu nang lugng? Tinh do 16n cua nang lugng toa ra hay thu vao?
Cho biét my = 1,0073u; my, = 22,9837u; my, = 19,9870u; m,. = 4,0015u
lu = 1,66055.10% kg = 931MeV/c’.
D/S: a. X=H;b. W,,; =2,3275 MeV
B &4: Cho biét : m,,  =4,0015u;m,, =15,999u;m, =1,007276u;m, =1,008667u . Hay sép xép
cdc hat nhan ;He; '?0; :C theo thi ty tang dan clia do bén viing.
B4l S: Xét phan ting hat nhan sau: D +°T — ;He+ jn. Biét do hut khai khi tao thanh hat nhan
°D;T; JHe 1an lugt 12 Am,, = 0,0024u; Am, = 0,0087u;Am,,, =0,03054 . Phan tng trén toa hay
thu nang lugng? Nang lugng toa ra hay thu vao bang bao nhiéu?
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DANG & XAC BINH VAN TOC, DONG NANG, DONG LUDNG CUA HAT NHAN
1. PHUDNG PHAP
&) Vs dusng Lol Luit bdo Bois wiing licomg Bodm plém: NLTP = NLN + DN
Er+ Wiise = Es + W
Trong d6: E,, E 1a nang luogng nghi ctia hat nhan truGe va sau phan tng.
Wi ise » Wa s 180 luot 12 dong nang (E.ﬁa hat nhan tI‘LllIé’C Vé sau phan tng.

b) Var dung sl luiit bdo 20in dong Licong: p =Const < p, = p,
o) M&. guan be giea Aong méng vé dong bicomg: p = m.v; Wd=%mv2 = p’=2m W,

2. BAI TAP
B4t 7: Nguoi ta dung mot hat proton c¢6 dong nang W, = 1,6MeV ban vao mot hat nhan dang
ding yén 37Li va thu dugc hai hat giong nhau c6 cing dong nang.
a) Viét phuong trinh phan tng hat nhan. Ghi 6 nguyén tir s6 Z va s6 khdi A cta hat nhan
san pham.
b) Tinh dong nang clia moi hat.
Biét rang khoi luong hat nhan: m, =1,0073u;m,, =7,0144u;m, =4,0015u va don vi khoi lugng
nguyén tr lu = 1,66055.10*"kg = 931 MeV/c’.
b/S: Wy, =9,5MeV
Bt 2: Nguoi ta duing mot hat proton ban phd hat nhan Beri dang diing yén. Hai hat nhan sinh ra 1a
Heli va hatnhan X: p+ ;Be > a+ X .
1. Viét diy dt phan dng hat nhan. X 1a hat nhan gi?
2. Biét rang proton c6 dong nang W, = 5.45MeV; Héli c6 van t6¢c vuong géc v6i van téc ciia
proton va cé dong nang Wy, = 4MeV. Tinh dong nang cua X.
3. Tim nang lugng ma phan tGng toa ra.
Chi y: Nguoi ta khong cho khai lugng chinh xé4c clia cdc hat nhan nhung c6 thé tinh gin ding
kh6i luong cia mot hat nhan do bang don vi u ¢6 gia tri gan bang s6 khdi ciia né.
D/S:a. X ={Li;b. Wy =3,575MeV; c. AE =2,125MeV
B4l 2: Hat nhan Urani phong xara hat o .
a) Tinh nang luong toa ra (dudi dang dong nang cua cac hat). Cho biét
m(U234) = 233,9904u; m(Th230) = 229,9737u; m(He4) = 4,0015u va 1 u = 1,66055.10*kg.
b) Tinh dong nang cta hat Heéli.
¢) Dong nang clia hat Heli chi bang 13 MeV, do ¢6 biic xa gamma phat ra. Tinh budc séng
clia btiic xa gamma.
b/S:a) AE=0,227.10""J;b) W, =13,95MeV; c) 1 =1,31.10"m
Bl 4: Ban mot hat Heli ¢6 dong nang W, = 5MeV vao hat nhan X dang diing yén ta thu dugc
mot hat proton va hat nhan /O
a) Tim hatnhan X.
b) Tinh d6 hut khoi ctia phéan tng. Biét m, = 1,0073u; my, = 4,0015u; my = 13,9992u va
mg = 16,9947u.
¢) Phan tng nay thu hay toa nang lugng? Nang luong toa ra hay thu vao la bao nhiéu?
d) Biét proton bay ra theo hudng vuodng goc v6i hat nhan 187 O va c6 dong nang la 4MeV.
Tim dong nang va van toc cha hat nhan 'JO va géc tao boi clia hat nhan 'JO so v6i hat
nhan Heéli.
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DANG S NHA MAY DIEN NGUYEN TU HAT NHAN
1. PHUDNG PHAP

+ Hiéu suit nha may: H = %(%)
i

+ Téng nang lugng tiéu thu trong thoi gian t: A = Pt
+ S0 phan hach: AN = ﬁ = % (Trong d6 AE 1a nang lugng toa ra trong mot phan hach)
+ Nhiét lugng toa ra: Q = m. q.
2. BAI TAP
Bii7: Xét phan tng phan hach Urani 235 ¢6 phuong trinh: U +n — SMo+ 'S La+2.n+7.e
Tinh nang lugng ma mot phan hach toa ra. Bi€t my,;s = 234,99u; my,, = 94,88u; m;, = 138,87u.
Bo6 qua khoi lugng cua électron.

b/S: 214MeV
B4l 2: Mot hat nhan Urani 235 phan hach toa nang lugng 200MeV. Tinh khéi lugng Urani tiéu
thu trong 24 gi¢ bdi mot nha mdy dién nguyén ti ¢6 cong sudt SO00KW. Biét hiéu suat nhamy 1a
17%. S6 Avogadro 1a N, = kmol™.

b/SSm=31¢g
B 3: Dung mot proton ¢6 dong nang 2MeV ban vao hat nhan [Li ding yén, ta thu dugc hai hat
giong nhau c6 cung dong nang.

a) Viét phuong trinh phan tng.

b) Tim dong nang mdi hat sinh ra.

¢) Tinh géc hgp béi phuong chuyén dong ctia hai hat nhan vira sinh ra. Cho my, = 1,0073u;
my, =7,0144u;

my;, =4,0015u; 1u = 931MeV/c’.

Bz §: Chu ki ban rd ctia Urani 238 124,5.10° nam.

1) Tinh s6 nguyén ti bi phan ra trong mot gam Urani 238.

2) Hién nay trong quang Uran thién nhién c6 1an U238 va U235 theo ti ¢ 1a 140:1. Gia thiét
rang & thoi diém hinh thanh tréi dat, ti 1¢ trén 12 1:1. Tinh téi trdi dat. Biét chu ki ban ra
cua U235 12 7,13.10° nam. Biét x <<=> e * ~1-x.

D/S: a. 39.10"(nguyén ti); b. t = 6.10°nam

B S: Tinh tudi cha mot cai twong gd, biét rang do phong xa B~ clia nd bang 0,77 1an do phong
xa cia mot khic gb cung khoi lugng va vira méi chat.

b/S: 2100 nam

Bz 6: Dung mot mdy dém xung dé tim chu ki ban rd cia mot chét phéng xa. Trong cung khoang

thoi gian dém Az, lic bat dau ngudi ta thay c¢6 6400 phan ra thi 6 gid sau dé€m lai s6 phan ra chi 1a

100 trong cung khoang thoi gian Az nay. Hay tim cki ban ra cta chat phong xa nay.

LG Bai 6

+ Goi N, la s6 nguyeén tir con lai ldc t, (bat ddu dém): N, = N,.2 7. Sau thdi gian A¢, s6 nguyén

t+At

tlr con lai la: N, = N0.2_ T . S6 nguyén tir con lai trong khoang thoi gian Az 1a:

_tl ;N
AN, =N, =N,"=N,27 (1-27)
-t, At

+ Tuong tu, sau khoang thoi gian dém Af liic t, = t, + 6gid, tacé: AN, = N,.27 (1-2 7).

AN, _ o _ 6400 _
o= G-

+Laptiso: —L=
Tdi eBook. DE thi, T it hoc &3p..

AN, 100
91 Book.Key.To¥

2°=T=1h



Darkangelandlove
300


