HOC360.NET - TAI LIEU HQC TAP MIEN PHI

CHil bk

I. XAC PINH PHUONG TRINH DAO PONG, CAC PAI LUQNG VAT LY CUA DAO PONG
Bai tap mau 1: (Quéc gia — 2017) Mot vat dao dong diéu hoa trén truc

Ox. Hinh bén 1a d6 thi biéu dién su phu thudc cta li do x vao thoi gian t.

Tan sb goc cua dao dong 1a
A. 10 rad/s. B. 10x rad’s. o \
C. 5rad/s. D. 5z rad/s.

Huwéng dan:

+ Tur hinh v& ta thiy ring 0,2 s (ng voi khoang thoi gian vat di qua vitri

can bang theo chiéu am ra vi tri bién &m rdi tré v& vi tri can biang theo T/ .
> P

chiéu duong, dung bang mét nira chu ki

Vay%:0,2:T=0,4s:>m=%=5nrad/s O.\ / t(s)r
v DipanD ot

Bai tap miu 2: (Yén Lac — 2017) D6 thi dudi diy biéu dién )

Mx (cm)
X = ACOS(cot + (p) . Phuong trinh van téc dao dong la +10
R
A. v=-40sin (4t - —j cm/s [ - >
2 o) t(s)
B. v=—40sin(4t) cm/s
+10 4

(4
C. v=-40sin (10t - —J cm/s

D.v= —5nsin( tj cm/s

N a

Huéng dan:
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‘ A =10cm A =10cm 4,
+ Tu hinh vé ta thu duoc:

= 10 i _— ,
T=4s o="rads™ N
2 A
Tai thoi diém t=0 vat dang ¢ Vi tri bién duong, vat phuong trinh li © >

| ‘ 0 t(s)
d6 cua dao dong la
+10

x:10cos(gt):>v:x’:—5nsin(§tj cm/s 4 8

v DPap anD

BAI TAP VAN DUNG
Cau 1:(Phan Bdi Chau — 2017): Hai dao dong diéu hoa co d6
thi li d6 - thoi gian nhu hinh v&. Téng van toc tic thoi caa hai
dao dong c6 gia tri 16n nhét 1a
A. 20 cm/s. B. 50w cm/s
C.25ncm/s D. 100 cm/s

Phuong trinh li d6 cua hai chat diém

_ -1

X, = 4005(107& —chm v, =40r(10nt + )cms
2 = P »

X, =3cos(10mt +m)em | V27 307:[107& 7 E] S

Taco:

v, +v, =/(40m)° +(30m)° cos(wt+0) = (vy +V,),, =+/(40r)’ +(30m)’ =50m cmis

v Dip an B ’
Cau 2: (S¢ HCM — 2017) Mot vat c6 khoi lugng 400g dao dong W, () A
didu hoa c6 db thi dong ning nhu hinh v&. Tai thoi diém vat dang ; 0

chuyén dong theo chiéu duong, 14y 7 = 10. Phuong trinh dao dong
0.015
cua vat la: )

A. X=500$[21‘c —g)cm

S—

B. x =1OCos(nt —gjcm

C. x= 5C05(27tt + gjcm

Group: https://www.facebook.com/groups/tailieutieuhocvathcs/



https://www.facebook.com/groups/tailieutieuhocvathcs/

HOC360.NET - TAI LIEU HQC TAP MIEN PHI

D. x =10cos(nt + g)cm

Chat diém di tir vi tri dong ning bang 3 lan thé ning [X = %j (luu y dong nang giam nén vat co thé di theo chidu duong)

dén vi tri dong ndng bang 0 (x = A) mét khoang thoi gian At = s=>T=1s

ml—l
OlH

+ Vay phuong trinh ctia vat c6 thé 1a x = SCOS(Znt - gj cm

v Dipan A
Cau 3: (S6 HCM — 2017) Bb thi biéu dién dao dong diéu hoa & hinh (cm)
vé bén ting vai phuong trinh dao dong nao sau day? a

: +3
T
A. xX= 3cos(nt + —j cm. \ /\
2 .
¢ _ >
o t(s)
B. x= 3cos[2nt - E) cm.

C. x =3cos(2nt) cm.

D. x =3cos(nt) cm.
Phuong trinh dao dong cua vat 1a x =3cos(nt)cm

v PapanD o ‘
Cau 4:(Thi X& Quang Tri - 2017) Mot chat diém dao dong diéu hoa cd I

dd thi i d6 theo thoi gian nhu hinh v&. Chu ki dao dong la
A.08s. B.0,1s. \ A /\ /
C.0,2s. D.0,4s. >

Chu ki ctia chat diém 120,4 s
v DPapanD
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Cau 5: (Sé Thanh Hoéa — 2017) Hinh v& bén 1a db thi biéu dién su phu

.
X (cm)
thudc cta li ¢ x vao thoi gian t cia mot vat dao dong diéu hoa. Bién o +1

dao dong cua vat la f\ : /\
A.2mm B.1mm

2mm L, ’ —
o - t(s)
C.0,1dm. D.0,2dm ‘
-1
0.4

Bién d6 dao dong cua vat A=1cm=0,1dm

v Pap an C o i
Cau 6:(Sé Binh Thuan —2017) Mét chat diém dao dong dieéu hoa cé 4x(cm)
db thi biéu dién su phy thudc cua li do x vao thoi gian t nhu hinh v&. Tai 4 /
thoi diém t = 3's, chat diém c6 van tdc xap xi bang +2 \ / \
A. -8,32cm/s. B. —1,98cm/s

. ) o
C. 0cmf/s. D. -5,24cm/s. \/ \/
—4

+ Thoi diém ban dau vat di qua vi tri c6 li d6 2 cm theo chiéu duong, tir d6 thi ta thdy

At =4, 6—%+3TT+T:T 2, 4s:>w—%rad/s

Phuong trinh li d¢ cua vat

X = 4¢0S 5—nt—E :>v=—10—nsm 5—nt—E t;?’Sw:—":’— ~-5,24 cm/s
6 3 3 6 3 3

v PapanD . s 2 3
Cau 7:(S6 Nam Dinh — 2017) Hai dao dong diéu hoa cling tan so c6 do 4% (cm)
thi nhu hinh v&. d6 léch pha cua dao dong (1) so véi dao dong (2) 1a 7 Ty /7 (2)
A. E rad . B. Erad . \ VVVVVVVVVV
3 3
C. Zrad. D. —Zrad.
4 6

Tir d6 thi, ta thay phuong trinh dao dong cua hai chat diém la

X, = Acos[cot +£)
2
= Ap=

wl3a

X, = 2Acos[mt + Ej
6
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v Dipan B i )
Céu 8:(Chuyén Long An — 2017) Do thi van toc — thoi gian
cua mét dao dong co diéu hoa dugc cho nhu hinh vé&. Ta théy :

A. tai thoi diém ty, gia téc cua vat co gia tri duong

B. tai thoi diém ts, li d6 cua vat c6 gia tri duong

C. tai thoi diém ts, 1i @6 cua vat c6 gia tri am

—
—
—

N
=
IS

D. tai thoi diém t,, gia téc cua vat c6 gia tri am
Tai thoi diém ta, 1i d6 cua vat co gia tri duong

v PapanB
Ghi cha:

+ Tai thoi diém ty vat c6 van téc duong va dang giam = chuyén dong tir vi tri can bang ra bién = gia toc cua vat 1a am
+ Tai thoi diém t4 vat c6 van toc bang 0 va c6 xu huéng tiép tuc giam = dang & vi tri bién duong

+ Tai thoi diém t; van toc 1a cuc dai = vat di qua vi tri can bang

+ Tai thoi diém t, van téc cua vat 4m va co xu hudng ting = vat dang di chuyén tir bién duong V& vi tri can bang

Cau 9:(Chuyén Long An — 2017) D thi biéu dién su bién thién cua van téc theo li do trong dao dong diéu hoa c6 hinh

dang nao sau day?

AR \__
| NN )

A. Parabol B. Tron C. Elip D. Hypebol

Li d6 va van toc trong dao dong diéu hoa ludn vudng pha véi nhau, ta c6 cong thirc doc lap lién hé giita hai dai luong vudng

pha

2 2
X v X vhs s . I
(_j +(—] =1= d0 thi co dang la mét elip
A oA

v PapanC o ‘
Cau 10:(Chuyén Ha Long — 2017) M6t chat diém dao dong dicu hoa co y

li @6 phu thugc thoi gian theo ham cosin nhu hinh v&. Chat diém c6 bien  +4
do la: /\ /
‘ \

A.4cm B.8cm
C. 4cm D. -8cm

L o
: \ 4

Bién d6 dao dong cua chat diém A =4cm

v DPapan A
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Cau 11:(Chuyén Ha Long — 2017) Hai chat diém dao dong cd li

x(cm) 4

5 phuy thugc theo thai gian duoc biéu dién twong Gng boi hai @5 <10 \ T (2)

thi (1) va (2) nhu hinh v&, Nhén xét nao dudi day dung khi noi vé \ ' '. \ T /

dao dong cua hai chat diém? > .'9 / 4 - >
A. Hai chit diém dau thuc hién dao dong didu hoa véi cling O \ P / A 1)

chu ky _10 \\/ _____ / )

B. P thj (1) biéu dién chit diém dao dong tit din cing
chu ky véi chat diém con lai

C. Hai chat diém déu thuc hién dao dong diéu hoa va cling
pha ban dau

D. D6 thi (1) biéu dién chit diém dao dong cudng birc voi
tan s6 ngoai luc cudng buc bang tan sé dao dong cua chat diém con
lai

Ta thay rang dao dong (1) 1 dao dong tat dan (bién do giam theo thoi gian) vai ciing chu ki véi dao dong diéu hoa (2)

v Dip an B ‘ B
Céau 12:(Chuyén Vinh — 2017) D6 thi dao dong ctia mot chat diém  x(cm) 4

dao dong diéu hoa nhu hinh v&. Phuong trinh biéu dién sy phu thudc Y (—

cua van toc cua vat theo thoi gian la P e . e e frmmmt -

47 T. T ; \ f
A. v=—cos| —t+— |cm/s 0 i ~ / s
3 (3 6) ‘ \ / t(s)

B. v=ﬂcos Et+5—7c cm/s A 7
3 6 6
C. v:4ncos(£t+ﬁj cm/s
3 3

D.v= 4ncos(£t + Ej cm/s
6 3

Tir hinh vé ta cd A =4cm, vat di tir vi tri x = 2cm theo chiéu dwong dén bién duong roi thuc hién mot chu ki nira mat 7 s,

vay t=%+T:7:>T=65:>m=grad/s

+ Phuong trinh 1i d6 cua vat la: X =4cos Ty I :>v=x:—ﬂsin Ty I =ﬂcos T T lemis
3 3 3 3 3 3 3 6

v DPapan A
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Cau 13:(Chuyén Vinh Phic — 2017) Qua nang c6 khdi lugng 500 g 4% (cm)

gan vao 16 xo co do ctirng 50 N/m. Chon gdc toa do tai vi tri can bang, +8
kich thich d¢ qua niang dao dong diéu hoa. D4 thi biéu dién li do theo +4 /\ /\

thoi gian nhu hinh vé. Phuong trinh dao dong cua vat la

A. X= 8cos(10t + %} cm

B. x= 8003[10t —gj cm
T
C. x= 8cos(10t + Ej cm
I
D. x= 8cos(10t _Ej cm
A A z 5 A k
Tan s6 goc cua dao déng o= \/: =10rad/s
m
Phuong trinh dao dong cua vat Ia x =8cos (10t - gj cm

v DapanD
Céu 14: Do thj van toc — thoi gian cua hai con lac (1) va (2) dugc cho A

boi hinh v&. Biét bién do cua con lic (2) 1a 9 cm. Téc db trung binh

cuia con lac (1) ké tir thoi diém ban dau dén thoi diém dong ning bang

3 lan thé ning 1an dau tién la

A. 10 cm/s B. 12 cm/s
C.8cm/s D. 6 cm/s

Tur do thi ta co {Vlmax == A _ 0 Vi
Vomax =0T =0,A; A, @ Vo
. 3 3 A, 8 |A=8m g
Mickhac T, =—T, 2o, =—0, > —~=—=> . x(cr
2Ty LTI TN T {mlznrad.s‘l . 'y
-8 ! -8
+ Phuong trinh van téc cua dao dong (1) ¢ i
i
I
T i
v, =8ncos| it —— | = X, =8cos(nt—7)(cm
=8rcos{ st | x, =8oos(t ) (om) b

+ Vi tri dong ning bang 3 1an thé nang tng véi x = J_r%
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=12 cm/s

v Dép an B ‘
Cau 15:(Quac gia — 2017) Cho hai vat dao dong dicu hoa doc theo hai

duong thang song song véi truc Ox. Vi tri can bang cia mdi vat nam
trén duong thang vudng goc véi truc Ox tai O. Trong hé truc vudng goc
xOv, duong (1) 1a d thi biéu dién mbi quan hé giira van toc va li do
cua vat 1, duong (2) 1a d6 thi bidu didn méi quan hé giita van tbc va li
d6 cua vat 2. Biét luc kéo vé cuc dai tac dung 1én vat trong qué trinh dao
dong la bang nhau. Ti s6 giita khdi lwong cua vat 2 vai khéi lwong cua

vatlla

A.

Wl

1
C 27

Luc kéo Vé cuc dai trong hai trudng hop nay 12 bang nhau

C. 27

2
m, oA
= mlcofAl = m2m§A2 =_—1= %
m, oA

Mac khac tir hinh V& ta thay vy, = 3Vomy < OA, =30,A, Va

ml
v PapanC

I1. PO THI LIEN QUAN PEN TONG HOP HAI DAO PONG

A, =3A = o, =%,

Bai tap mau 1: (CaAm Ly — 2017) D6 thi ctia hai dao dong diéu hoa cling

tan sé duoc V& nhu sau: Phuong trinh dao dong téng hop cua ching la

A. X= 5cosgt cm. B. X= 5COS(;Et+TEj cm.

C. X=cC0s Et—n cm D. Xx=c0s Et—E cm
2 2 2

(5]

Ax(cm)
- :
/ \
/ I/ ‘\\
f-; t(s)
\\// \-/ o
2 4 6

Huwéng dan:

Tir d6 thi ta thu dugc phuong trinh dao dong thanh phan

+ Chuyén vé s6 phuc: Mode — 2

+ Nhap s6 liéu:
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n,om 3¢-90+2£90
X, =3c0s| —t——|cm
2 2
=X=X+X,
I T
Xy = 2cos(—t+—jcm
2 2

+ Phic hda, dao dong tong hop

+ Xuat két qua: Shift >2—>3—> =

3¢-90+2,900r28

- ( 12-90)
X=X, +X, &>X=3£-90+22+90
Vay phuong trinh dao dong tong hop cua vat la
T
X=C0s| —t—m |cm
3
v Papan C
Bai tap mau 2: Hai vat tham gia dong thoi tham gia hai dao dong cung 4 (cm)

phuong, cing vi tri can bang véi li d6 dugc biéu dién nhu hinh vé. +4

Khoang cach gitta hai vat tai thoi diém t=1,125s1a

A. 0,86 cm. B. 1,41 cm. et
O t(s)
C.0,7cm D. 4,95 cm 3
1.5
Huéng dan:
+ Tur d6 thi ta thu dwoc phuong trinh dao dong cua hai vat
T
X, =4c0s| 2nt ——
! ( Zj:d=|xl—x2|=5|cos(2nt—0,3n)|cmﬂs—>d=4,95cm
X, =3cos(2nt + 1)
v PapanD
BAI TAP VAN DUNG
Cau 1: Cho hai chét diém dao dong diéu hoa trén hai duong thing $x(cm)
song song v&i nhau va cling song song véi truc Ox. Vi tri can bing > . !
cua hai chat diém déu nam trén mot duong thang qua O va vudng ‘ />K\

g6c véi truc Ox. D thi li d6 - thoi gian cua hai chét diém dugc o / ;

S t
biéu dién nhu hinh vé. Thoi diém dau tién hai chat diém cach xa -3 \OZ/ v (
nhau nhat ké tir thoi diém ban dau 1a

A.0,0756 s. B. 0,0656 s.
C. 0,0856 s. D. 0,0556 s.
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Phuong trinh dao dong cua hai chat diém

T
=5 Snt——
. COS[ " 2jcm:>d:|x1—x2|=\/ﬁ|cos(5nt—0,33n)|cm

X, =3cos(5nt +m)cm

rd
S

+ Phuong phap duong tron
Tir hinh V&, ta thy rang thoi diém dau tién hai vat cach xa nhau nhat ang
voi t:% =0,066s
v DPip anB
Cau 2: bo thi li d6 - thoi gian cua hai chat diém (1) va (2) duogc 4 x(cm)
cho nhu hinh v&. Biét gia toc cuc dai cia chit diém (1) 1a 1672 (2)
cm/s?. Khong ké thoi diém t =0, thoi diém hai chat diém c6 cung (1)
li 49 1an tha 5 1a: 0 M ((s)
A.4s. B. 3,255.
C.3,75s. D. 35 s. ~

. a 4n -
Taco ay, =A0 =0 = [ = rads
A, 3

Tir d6 thi ta thiy T, = 2T, = o, = 2w,

Phuong trinh dao dong cua hai chat diém

X, = 9cos[2w2t - gjcm
X, = 9cos(co2t - gj cm

+ Hai chat diém c6 cing li do khi

2n
Zmzt—g:mzt—g+2kn ot = 2kn tl:m_zk t, =3k
X; =X, & = = =
17N n n |:3032t=(2k+1)1'c (2k+1) ¢, = (2k+1)
20,t ——=-o,t+ —+2kn t,=——2 2 2
2 2 3w,
Ta cé bang
t1 0 3 6 9
t2 0,5 1,5 2,5 3,5

Tur bang ta thay, néu khong ké thoi diém t =0, thoi diém hai vat co cung i d6 lan thir 514 t=3,5s

v DPapanD
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Cau 3: (Qudc gia— 2015) B thi 1i do theo thoi gian cua chat diém A

x(cm)
1 (dudng 1) va cua chét diém 2 (duong 2) nhu hinh v&, toe d6 cuc  +6 : ' (2)
dai cua chat diém 2 1 41 cm/s. Khong ké thoi diém t=0, thoi ﬂ 1)
diém hai chat diém co cung li d6 lan thir 5 1a: o >
t(s)
A. 4s. B. 3,25s.
C.3,75s. D. 35 s. -6
Phuong trinh dao dong cua hai chat diém :
X, = Acos ot—= | va X, = Acos S I
2 2 2
. . 0 4
Mac khac v, = EA = 0= 3" rad/s
Hai chét diém nay gap nhau
A ) Amy T_2% T oke
X; =X, = C0S Sy T)_cos| LIl 3 2 3 2
3 2 3 2 T, = 2n, m@
—t——=——t+—-+2kn
3 2 3 2
+ V6i nghiém thi nhat = t, =3k
.. . L 1
+Véinghigm tha hai =t, =k+=
Cac thoi diém gap nhau
t1 0 3 6 9
t2 0,5 15 2,5 3,5

= lan gap thie 5 ng véi t=3,55
v DapanD
Cau 4: Mot vat tham gia dong thoi hai dao dong dieéu hoa cung
phuong, ¢ d thi 1i d6 - thoi gian dugc cho nhu hinh v&. Phuong

trinh dao dong téng hop cua vat Ia

A. X :Zcos[oat—gjcm .

B. x=2cos(mt+2—;jcm .
C. x=2cos(oot+%n)cm.

D. x=2cos mt—%}cm .
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Phuong trinh dao déng ctia hai vat

= ﬁcos(mt + gjcm

2m
= X=X, +X, =2C0S cot+? cm
X, =1cos(ot + )cm

v Pap an B i ‘ o
Cau 5: Hai chit diém dao dong diéu hoa c6 db thi bidu dién li do A x(em)
theo thoi gian nhu hinh v&. Tai thoi diém t=0, chit diém (1) dang 8 / A N (2)
& Vi tri bién. Khoang cach giira hai chat diém tai thoi diém t=6,9s
xap xi bang 0 ' r(:)
A. 2,14cm. B. 3,16cm . 4 (1)
C. 4,39cm. D. 6,23cm. |

_ -1
_ 2 o, = mrad.s

+ T dd thi tathay { T. =35 (’)_@ra_ds_1
3 .

Phuong trinh i 46 twong ing ctia hai dao dong

X, =4cos(nt)cm
X, =8cos(2§t+(pjcm
+ Tai toi diém t=0,1s, vat (2) dang di qua vi tri can bang theo chiéu

duong, tai thoi diém ban dau (trng véi lui mot goc o,t = ?n) ta co thé

xac dinh duoc pha ban diu cia X2 1a ¢ = 5%[
+ Khoang céch gitra hai vat
d =[x, —X,|—=%—>d ~2,14cm

v Piap an A
Cau 6: Hai chit diém dao dong diéu hoa cliing bién d6 co do thi biéu dién
li do theo thoi gian nhu hinh v&. Tai thoi diém t = 0, hai chat diém c6 cung
li do Ian dAu tién. Tai thoi diém t= % s, hai chit diém c6 ciing 1i do I3

thir hai. Thoi diém hai chat diém c6 cung li ¢ nhung chuyén dong ciing

chiéu nhau lan tht hai la

x(cm)

\ \ 7\
, ,/ t(:)
\/\\/

-
]
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A. 1,5s. B. 2s .
C. 2,5s. D. 4s.
+ Vi tri hai vat c6 cing li do, cling chiéu nhau lan tha nhat va lan thi
hai dugc danh ddu nhu trén hinh vé.
+ Phuong trinh 1i d6 cua hai chat diém
T T
X, = Acos(colt - Ej o |X1= Acos(mlt - Ej

Wy =—

2
X, :Acos(cozt—gJ X, :Acos[%t—gj

+ Thoi diém hai chat diém c6 cung li do

4kr
ot-L=2t Tiokr  |t=—r
B 2 2 2 o
X, =X, < = '
b s 2n  4k'n
ot-—=—-——t+—+2kn |t=—+
2 2 2 30, 3o,
+ Thoi diém hai chat diém c6 cung li d¢ lan thir hai ang véi k' =0 < 32—“ L, o, = 2nrad/s
00y
+ Tir hinh vé ta thay t, = 2T, = 2s
v Dip an B

Cau 7: Hai vat nho (1) va (2) dao dong diéu hoa véi cing goc toa 4 x(cm)

do, hai vat nho c6 khéi lwong lan luot 13 m va 2m. Db thi bidu dién /\ ;

li do cua hai vét theo thoi gian dugc cho bai hinh v&. Tai thoi diém // \

/ \
2 K an < Wd1 LA S OA N o) * \
to, ti S0 dong nang W cua vat (1) vavat (2) la \
d;
NS B. 3.
8 4
c.Z D. 2.
3 2

Tuhinh vé, taco T, = 2T, = o, =20,

Thoi diém to vat (1) di qua vi tri co i d6 x = —% theo chiéu duong ké tir thoi diém ban dau
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+ Khoang thoi gian twong tng
At=29 _ ST
GO
o Ap i _
+ Ciling trong khoang thoi gian nay A i
9 , & = ,. -
vat (2) chuyén dén vi tri mai voigoe  —A i +A —Aa0 A
. , o i I
quét teong ung . @ = w,At = 3 i A /
NG
Vay X, =——A
ay X, 5
Tacotisd
1 A’
me! | A> -
Wd1 2 2 3
= 2 = —
“ 1 L, (B °
M| AT
v Papian A
Cau 8: Hai con lac 16 xo giong nhau c6 cung khoi lugng vat nang A< (em)
) L&
m va cung do cung 10 xo k. Hai con lic dao dong trén hai duong 6 /"\ """"""""""""""""
. e A s N . , e — .
thang song song, c6 vi tri can bang & cung goc toa do. Chon méc H / \ (1)
= |/ \ r
thé ning tai vi tri can bing, db thi li d6 - thoi gian ciia hai dao don : >
glalvi qg.‘v. y ’g ’ ONg 0 M ‘\\\/’;I(S
duoc cho nhu hinh vé. O thoi diémt, con lac thi nhat ¢c6 dong nang ) Ll

0,06 J va con l4c th hai ¢6 thé nang 4.107°J . Khéi lwong m 14

A .lkg.. B. 3kg .
3
2
C. 2kg. D. —kg.
9
Ta thy rang dao dong cua hai con lic la cing pha nhau, do vay ta ludn ¢ ti s6
1 .2
X, X, Y (%) W, W,, EkAl —0.06 440
A AAl AT 571, .5 1 =1
Ac A A (A LA “ia? kA2 TKA?
2 2 2 2

+Vé6i A, =6cm va A, =2cm, thay vao biéu thirc trén ta dugc

18.10°%k-0,06 4.10° 160
= =k=—o

1,8.10°%k 2107k 3

N.m™
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160
Khéi lugng ctia vat m = LZ =3 == 1 kg

v Pap an A ) o ‘
Cau 9. (Nguyén Khuyén —2017) Hai chat diém dao dong diéu hoa

cling tan sé trén hai dudng thang song song ké nhau va cling song

song véi Ox c6 d6 thi 1i &6 nhu hinh v& ( khoang cach giita hai

duong thang rat nho so véi khoang céch cua hai chat diém trén truc
Ox). Vi tri can bang cua hai chat diém déu & trén mot duong thang

gua goc toa do va vudng goc véi Ox. Biét t, —t, =3s. Ké tir lic t

=0, hai chét diém cach nhau 5+/3 cm lan tht 2017 13

A 12097 s B. 6047S .
6 6

C. 12097 s D. 60493 s
12 6

Tir hinh V& ta thu duoc phuong trinh dao dong cua hai chat diém

X, = 5\/§cos£cot + gj =5/3sin(ot)

X, =5c0s(ot)

= X, =X, < tan(ot)=-

¢
N

+ Phuong trinh lugng giac trén cho ta ho nghiém

ot=—" 4 kn
3
+ Thoi diém t; ang véi sw gap nhau lan dau cua hai chit diém (k=1) =t = :_:)
+ Thoi diém tz tng véi s gap nhau 1an tht 4 cta hai chét diem (k=4) =t, = %
Két hop vai gia thuyét t, —t, =3s = o =nrad/s
+ Khoang cach gitra hai chat diém d =[x, —x,| =10 cos(nt + Z—ZRJ‘ _3

+5.3

Ax(cm)

+ Hai vat cach nhau 5+/3cm Ian dAu tién Gng véi t = %s

Trong 1 chu ki hai vat cach nhau véi khoang cach nhu vy 4 lan, do d6 —10 +10

tong thoi gian dé vat thda man 2017 lan sé la

t=L 45041 = 227
24 12
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v Pap an C

Cau 10:(Nguy&n Du — 2017) Mt chét diém thuc hién dong thoi hai dao dong diéu hoa ciing phuong ciing chu ki T va ¢6

cling truc toa do Oxt co phuong trinh dao dong didu hoa lan luot 1a X1 = A; €0s (wt + ¢1) Va X2 = viT dugc biéu dién trén do

thi nhu hinh vé&. Biét toc d6 dao dong cuc dai cua chat diém 1a 53, 4 (cm/s). Gia tri ?1 gan vei gia tri nao nhat sau day?

X(cm) +

A.0,52. B. 0,64. C. 0,75. D. 0,56
+ Hai dao dong vubng pha, ta co:

A, =27A,
ﬁ 2 N ﬁ 2 :1 X;=X,=-3,95 Al ~ 4cm
Al AZ

+ Mic khac vé6i hai dao dong vudng pha, toc do cuc dai cua vat 1a

Vo = OAL + A2 =53 4= w=2,Irads™ = T=3s

+ Tu hinh Vé, ta tim duoc:

o(t-t,)=90" + 2arcos(3’7?5j =108° ~1,88
Tur d6 ta tim dugc t, =t—@=1,65:>t?1=0,53
w

v Dépan A
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Cau 11:(Quéc Hoc Hué - 2017) Cho ba dao dong diéu hoa cung phuong, cling A

tan s6 c6 phuong trinh lan luot 13 X, = A, cos(ot+¢, ), X, =A,cos(ot+¢,) 18

V& X3 = Aycos(ot+¢;) . Biét A; =15A;, @3-, =7. Goi . X;, =X, +X, I

b x(cm)

dao dong tong hop cta dao dong thir nhit va dao dong thir hai, X, = X, + X5

12 dao dong tong hop cia dao dong thir hai va dao dong tha ba. Do thi bidu g

dién su phu thudc li do vao thoi gian ciaa hai dao dong tong hop nhu hinh v&. Y Y
Giatri Az la

A. 6,15cm B. 3,17cm

C. 4,87cm D. 8,25cm

Tir db thi ta thu duoc cac phwong trinh dao dong:
T
Xpp =X+ X, = 8cos£nt + chm
T
Xog =Xy + X5 = 4cos(nt + chm
+ Ta thdy rang X1 va X3 ludn nguoc pha nhau va A, =1,5A,
T
Xpp =X +X, = Scos(nt + gjcm

= = 2,5X, = X;, +2,5%,, = 2+/37 cos (ot + ¢)
1,5X,; =1,5X, +1,5x, = 6c05(nt+§)cm

237

~ 4,87
5

Vay A,

v Pap an C

I11. PO THI LIEN QUAN BEN LUC PHUC HOI, LUC PAN HOI

[Ny

t

.
B

~/ Xp

Bai tap mau 1:(Lé Quy Pén — 2017) Hai con lic 106 xo dao dong diéu )
hoa cung phuong, vi tri can bang caa hai con lac nam trén mot duong o
thang vudng gdc véi phuong dao dong cua hai con lic. DS thi luc phuc

hoi F phu thude vao 1i d6 x cua hai con lic dwoc biéu dién nhu hinh bén

(duong (1) nét lien dam va duong (2) nét lien manh). Chon méc thé nang
tai vi tri can bang. Néu co ning ctia con lac (1) 1a W1 thi co ning cta con
lic (2) la

A. gwl B. 2W..

x(m)

(1)
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C. %wl D. Wi

Huéng dan :
T dd thi, néu ta chon mai 6 1a mot don vi thi ta co

3
{Fl =_k1X1 PN F1 :_le

E, _ k,A2 3 2.2 _2
E, kA?> 3 4 3
.
v Pipan C
Bai tap mAu 2:(Gia Vién — 2017) Mot con lic 16 xo dang dao déng diéu A, (N)
hoa ma luc dan hoi va chiéu dai cua 16 xo c6 mdi lién hé dugc cho bai N
T . . . . .
d6 thi hinh v&. Cho g =10m/s? Bién d6 va chu ky dao dong cua con lac
la
A.A=6cm; T=056s. ®
O
B.A=4cm; T=0,28s. 5
C.A=8cm;T=0,56s. 3
D.A=6cm; T=0,28s.
Bién d6 dao dong cua vat A= i ;I”““ = 182_6 =6cm

+ Ta dé y rang, tai vi tri 10 xo khong bién dang (luc dan hoi bang 0) 10 xo c6 chiéu dai l1a 10 cm

=Al,=12-10=2cm=T=2n A—|°=O,283
\j g

v Pap 4an D )
BAI TAP VAN DUNG
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Cau 1:(Sé Quang Ninh — 2017) Hai con lic 16 xo nam ngang dao
dong diéu hoa cling tan sé doc theo hai duong thang song song ké

nhau va song song vai truc Ox. Vi tri can bang caa hai dao dong déu

nam trén mot duong thang qua O va vudng géc vaoi Ox. D6 thi (1),
(2) lan luot biéu didn méi lién hé giira luc kéo V& Fi, va li do x caa
con lic 1 va con lic 2. Biét tai thoi diém t, hai con lic ¢6 cung li do
va ding bang bién do cua con lic 2, tai thoi diém t; sau d6, khoang
céch gitra hai vat niang theo phuong Ox 1a 16n nhét. Ti s6 giira thé

nang cua con lic 1 va déng ning cua con l4c 2 tai thoi diém t; 1a

Al B. 2.
C. 1. D. 3.
2
+ Tur hinh vé ta thu thap duoc :
F=-100x _ [A =2
va
F, =-300x A, =1

+ Khoang cach gitta hai dao dong Ia 16n nhat khi (1)(2) vudng géc véi

phuong thing ding

Tai vi tri nay ta thiy rang vat (2) dang c6 dong ning cuc dai bang co

- 3 3
ndng, vat 1 dang ¢ vi tri X, = £A1 =E, = ZEl
+Laptiso:

31
=k, A?
EBu_42 "7 A ﬂzl
= %szg ke =Sk Eq
v Pap an A

Cau 2:(Sé Quang Ninh — 2017) Hai con lic 10 xo nam ngang dao
dong diéu hoa cling tan s6 doc theo hai duong thang song song ké

nhau va song song véi truc Ox. Vi tri can bang ctia hai dao dong déu

nam trén mot duong thang qua O va vudng géc vaoi Ox. 6 thi (1),
(2) lan luot biéu dién mdi lién hé gitra luc kéo vé Fiy va li do x cua
con lic 1 va con lc 2. Biét tai thoi diém t, hai con lic c6 cung li do
va ding bang bién do cua con lic 2, tai thoi diém t; sau d6, khoang
cach giita hai vat ning theo phuong Ox 14 16n nhét. Dong ning cta

con lic 2 tai thoi diém t; 1a
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B. 10 mJ.
D. 11,25 mJ.

A.15mJ.
C.3,75mJ.

Tuong ty nhu trén, ta co tai thoi diém t; dong nang cua (2) cuc dai ding bang co ning cua no

E,, =E, :%szg =15mJ

v DPap an A '
Céu 3:(Chuyén Long An — 2017) Mét vat cé khéi lwgng 10 g dao
dong diéu hoa quanh vi tri can bang X =0, c¢6 db thi sy phy thudc
hop luc tac dung Ién vat vao li o nhu hinh v&. Chu ki dao dong cua
vat la

A. 0,256 s
C.0,314s

B. 0,152 s
D.1,255s

Luc tac dyng Ién vat F=ma =-m’x

F=-0,8N /
ai = o= _F =20rad/s
Xx=0,2m mx
. N b n 2t 2n
Chu ki dao dong cta vat T=—=—=0,314s
o 20

v Papan C
Cau 4:(Chuyén Théi Binh —2017) Mat con lac 10 xo gom mat vat

nho c6 khéi lugng m =200g va 16 xo c6 do clmg k, dang dao dong
diéu hoa theo phuong thiang ding. Chon gdc toa do tai vi tri can
bang, chiéu duong huéng xudng. D6 thi biéu dién sy phu thugc cua
luc dan hoi theo thoi gian dwoc cho nhu hinh v&, biét riang
F +3F, +6F, =0. Ldy g=10m/s%. Ti sé giira thoi gian 10 xo gian
va nén trong mot chu ki gan nhat véi gié tri nao sau day?

A. 2,46 B. 1,38

C.127 D. 2,15

+0.8 4 F. (N)
-0.2 +0.2
x(cm)
-0.8
F« 7 ¥
|/ 7N\
I\ - '\.\
L T I —>
/ \ AN R [ t(s)
I / \ / i) /
M B et X :( """" 5 """ , Lol J
) D T N ./.". ....... . \X“/. o
15

Group: https://www.facebook.com/groups/tailieutieuhocvathcs/



https://www.facebook.com/groups/tailieutieuhocvathcs/

HOC360.NET - TAI LIEU HQC TAP MIEN PHI

+ Luc dan héi ciia 10 xo duge xac dinh bang biéu thirc F=—k(Al, +X) véi Alp 1a 6 bién dang cua 10 xo tai vi tri can bang

va x la li 6 cua vat

F, =—k(Al,—-A)
Taco: {F =—k(Al, +x, )—222200 5 %, =3A-10Al, (1)
F,=—k(Al,+A)
+ Ttr hinh Ve ta cé: K, K,
2At:£s:At:I:X1:é(2) |
15 6 2 ! ;/
Tur (1) va (2) ta tim duoc Al, =0,25A 2t F, . 15 F,
7 | ™ y
+ Ti s6 gitra thoi gian 10 xo gidn va nén i %, | <A _A ~A
trong mot chu ki la i
I
|
360 — 2ar cos (Aloj
n= ~1,38
2arcos(Al°j
A
v' Pap an B
Cau 5: Mbt con lic 10 xo treo thang ding dao dong diéu hoa. 6 thi A
bidu dién su phu thudc cua luc dan hoi vao li 6 cua con lac nhu 8 |F(N) /_
hinh v&. Co niang dao dong cua con lic la -
A. 1,50 B. 1,00 et |
C.0,05J D.2,00J
X(cm)
- ® >
- O +5

Do I6n cua luc dan hdi duge xac dinh boi Fy, =k (Al + A)

8=Kk(Al, +A Al, =15cm
+T1‘Ih‘|nhvétathudu?qc{ (Al +A) E=A|O+A A=Sem >{ 0

=
6=KaAl, 3 Al k =40N.m™

Co ning cua con lic E = % kA? =0,05]

v PapanC
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Cau 5: Mat con lic 16 xo dang dao dong didu hoa ma lrc dan hoi
va chiéu dai cua con lic 16 xo ¢c6 méi quan hé duoc cho bai hinh vé.  +2
Do cung cua 10 xo

“Fdh ( N}

A. 100 N/m B. 150 N/m 0 L ¢ >
C.50 N/m D. 200 N/m /
=2 ‘
6 10 14
a an . -1 Fo 2
Bién d6 dao dong A =T =4cm = K=" = —— =50N/m
2 A 0,04
v PapanC ﬂ ‘ )
Cau 6: Hai con lac 10 xo thang dtng. Chiéu duong hudng xuong, Ap
A ~ ’ \ dh
d6 16n cua hee dan hoi tAc dung 1én moi con lac c6 do thi phu thude (Y
vao thoi gian nhu hinh vé&. Co ning ctia con lac (1) va (2) lan luot Ia 5 (2)
r /-’f“ ‘
Wi va W, Ti sb S o
W2 K ///’ .
A.0,18 B.0,36 8- >
C.0,54 D. 0,72

+ Luc dan hoi cua con lac bang 0 tai vi tri x = —Al, = Al,, = 2Al,, = 2 don vi (ta chuan hoa bang 2)

A =3

Duya vao db thi ta ciing thu dugc
A, =5

E

Imax

_2F
3

2 2
Tacotish o _Kif A :2(% =0,72
W, k,lA, 5

v PapanD ) ‘
Cau 7:(Chuyén Long An —2017) Mot vat cé khoi luong 100 g dong

thoi thuc hién hai dao dong diéu hoa dugc mé ta boi d6 thi nhu hinh

4

2max <:>k1(A|01+A1)=gk2(A|02 +A2)<:>k1(2+3)=gk2(1+5):>%=2

3

2

X(cm)

+8 -
vé. Liy 72 =10. Lyc phuc hdi cuc dai tc dung 1&n vat c6 gia tri %\ / K\ t(107s)
A. 25N B.2N >

O
-6

C.15N D.3N

Phuong trinh hai dao dong thanh phan

AT
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X, =8cos(5nt)
x =10cos(5nt
X, =6<:os[5nt—EJ:> (Snt+ )

Luc phuc hdi cue dai F,,  =ma,,, =mw?A=100.10"(5r)°.10.102 =2,5N

Cau 8:(Qudc gia — 2017) Mot con lic 10 xo dang dao dong diéu hoa.
Hinh bén 1a d thi biéu dién sy phu thudc cta dong ning W, caa con
lic theo thoi gian t. Hiéu t, —t,c6 gia tri gn nhat voi gia tri nao sau
day?

A.0,27 s B.0,24 s

C.0,22s D.0,20s

+ Tir db thi, ta thu dugc W = 2J va ban dau vat dang & vi tri bién (dong ning
bang 0)
+ Ta dé y rang hai thoi diém 0,25 s va 0,75 s ang Véi hai vi tri dong nang bang

thé ning :x=i%A:>khoéng thoi gian vat di gitra hai vi tri nay la

%=0,25:>T:23

A

{th :O’ZJ Xl Zi'\llo
=

W, =0,4) A

2 X, =+—

2 \/g

Tu hinh V&, ta tim dugc t, —t, =0,25s

v Dip an B

IV. PO THI LIEN QUAN PEN NANG LUQNG TRONG DAO PONG PIEU HOA
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Bai tap miu 1:(Huynh Thic Khang — 2017) Mot vat c6 khbi lwong Ay (7)
7, (]

250 g dao dong didu hoa, chon gbc tinh thé nang & vi tri can bang, 0.5
dd thi dong nang theo thoi gian nhu hinh v&. Thoi diém dau tién vat

c6 van téc thoa man v =—10x (x 1a li do) la

A ——s B. —s o
120 30 .\

t(s)

i T O 77;'/-"
C. —s D. —s /6

v

Huéng dan:
+ Khoang thoi gian vat di tir vi tri thé nang bang 3 lan dong ning (dong 7
=
nang dang giam) dén vi tri dong nang bang 0 ung vai vat di tu vi tri +T-

J3A

, |
X=+-—— dén x=-A P '
2 :

Taco I+l:E:>T:Es:>o):—:10rad/s

o —A T [+A

|
2 12 60 5 T NG

+Vitri v=-10x, ta co:
v =-10x

el 2 -

A 0)

Bién ddi toan hoc, ta thu dugc

A 10A

8 24
v DPanapD

X ~10x \* 2 L . 2 X . s
(—j +£ 0 ] :13X=i%A = Lan dau tng vai x:+§A va vat di theo chieu am :>t=12+1:£s

Bai tap mau 2:(Sé Binh Phwéc — 2017) Hai chat diém c6 khéi luong
lan luot 1a my, m, dao dong diéu hoa cing phuong cing tan s6. D6 thi

biéu dién dong nang cia m; va thé nang ciia m; theo li d§ nhu hinh v&.

Tisé M3
m2
A 2 B 2.
3 4
c. 2 D. 3.
9 2

Huéng dan :
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_ , 1 1 m, A
Tur d¢ thi ta thay rang co nang cua hai vét 1a nhu nhau E, =E, < > m,0’A’ = EmzmzAg =>—1=-2

2 1

+ Mic khéc A, =§A1:>ﬂ:%
m2

v Pap an B

BAI TAP VAN DUNG
Cau 1:(Thi X& Quéng Tri - 2017) Hai con lic 16 xo dao dong diéu hoa
c6 dong ning bién thién theo thoi gian nhu d6 thi, con lic (1) 1a duong

lién nét va con lic (2) 1a duong nét dit. Vao thoi diém thé ning hai con

. . , , 2
lac bang nhau thi ti s6 dong nang con lac (1) va dong nang con lac (2) la (2)
a8 B. 3.
25 2 R
O t(s
c.? p. 2 )
4 5

+ Tir d thi ta thiy riang hai dao dong niay nay vudng pha nhau (d6ng ning ctia vat 1 cuc dai — dang & vi tri can bang, thi
dong ning cua vat 2 cuc tiéu — dang & bién) va E, =1,5E,

+ Ta biéu didn dong ning va thé ning ctia Cac vat Vé co ning
2 2
E,=E, E,cos”p, = E,cos’p, (1)

(2)

E, = Ecos’o , ,
., =>1Ey Egsin‘g = E, El(l—COS (pl)
E, =Esin“gp E " Esino. e U TIY
d2 SIN°Q, Ee, E, (1—COS (pz)

+ Két hop v6i E, =1,5E, va hai dao dong nay vudng pha (1) tro thanh
1,502, = COS%(p, — =t % 33 Beos?p =1= cos’p, =0,4

. . 1,5(1-cos?
Thay két qua trén vao (2) ta thu dugc ti so Eu_ (—;Pl) _9
E,, 1-15cos‘g, 4
v" Pap an C ) ‘ ,
Cau 2: Mot vat co khoi luong 400 g dao dong dieu hoa vai thé nang phu AW, (1)
/. (m
thuoc theo thoi gian dugce cho nhu hinh v&. Tai thoi diém t=0, vat 20

chuyén dong theo chiéu duong, 1dy n° =10. Phuong trinh dao dong caa 15

vat la

A. x=10cos(nt+gjcm B. x=5cos[2nt—%njcm t(s)
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C. x=10003(nt—%jcm D. x=5cos[2nt—gjcm

Thoi diém ban dau vat di qua vi tri W, = %Wt theo chiéu duong = (lwu ¥ rang thé ning sau thoi diém ban

dau c6 xu hudng giam, vay vat chuyén dong tir bién &m vé vi tri can bang)

v DPipan B
Cau 3: bong nang dao dong cia mot con lac 16 xo dugc mo ta theo the A (m1)
[T
nang dao dong cua no bang do thi nhu hinh vé. Cho biét khoi lwgng cua N
vat bang 100 g, vat dao dong giira hai vi tri cach nhau 8 cm. Tan s6 gdc
cua dao dong
A. Srad371 B 5\/§I’ad .S_l \Nvt (mJ)
C. 5/3rads™ D. 2,5rads™ o P 4 >
Tu hinh V&, ta thay rang W =W, =4mJ
+ Vit dao dong gitra hai vi tri cdch nhau 8 cm= A =4cm
N 2W _
Tan s6 goc cua dao dong = / > = 5v2rads™
mA
v DPip an B ) i
Cau 4: Mot vat c6 khoi lugng 1 kg dao dong dicu hoa xung quanh vi A (1)
tri can bang. Do thi thé ning cua vat theo thoi gian dugc cho nhu hinh 0,45 o
vé. Lay n? =10, bién d6 dao dong cua vat la
A. 60cm B. 3,75cm
C. 15cm D. 30cm t(s)
[ >
0 0,5 1.0
Tur dd thi ta thdy rang thé ning bién thién vai chu ki 0,5 s vay chu ki ctia dao dong 1a 1s = o =2nrads™
A A 9 Y r . 9 = 1 2 2 2W
Bién d¢ cta dao dong dugc xac dinh boi W = 2 mo°A° = A= - =15cm
M

v PapanC
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Cau 5: (Quéc gia—2017) M6t con lic 16 xo treo vao mot diém cé dinh, A
& noi co gia toc trong truong g =2 m/s2. Cho con lic dao dong diéu
hoa theo phwong thing dimg. Hinh bén 1a d thi biéu dién su phu thudc

cuia thé nang dan hdi Wa, cta 10 xo vao thoi gian t. Khdi lwong cua con

t(s)

Iic gan nhat véi gia tri nao sau day ' \
[

@] 0,1 0.2 0.3
A. 0,45 kg B. 0,55 kg C. 0,35 kg D. 0,65 kg
Thé nang dan hdi cua con Iic 10 xo treo thang ding duge xac dinh boi biéu thic

%k(AIO +x)°

+ Thé niang & hai vi tri (1) va (2) tng voéi A

1 2
W, =0,0625= k(A - Al,) 05
2 :>A+AI0=3:>A=2AI0 '
A-Al

W, = 0,5625=%k(A+AI0)2

0

0.25

+ Mic khac, ta dé rang thoi gian vat chuyén dong tir (1) dén \ i
$X e
0.1

(2) ung vai nua chu ki %zO,lS:T:O,Ss o

Tir d6 ta tim dugc Al, =0,0225mA = 0,045m
Khéi lwgng cua vat

2
W, = % mo? (A+Al,)" < 0,5625= % m(%") (0,045+0,0225)" = m ~0,55kg
v Dip an B

V. MOQT SO DANG BAI TAP KHAC
Cau 1:(Chuyén Lwong Van Chanh — 2017) Mot 10 xo nhe, ¢6 d6 cirng A

k =100 N/m duoc treo vao mot diém cb dinh, dau dudi treo vat nho khéi

—
fe)

lwong m = 400 g. Giir vat & vi tri 10 xo khong bién dang roi budng nhe dé

|

& o to
[
|
|

vat dao dong diéu hoa tu do doc theo truc 16 xo0. Chon truc toa dé thing

dung chiéu duong huéng xudng, goc thoi gian 1a ltc budng vat. Tai thoi

———

diémt=0,2's, mot luc F thing ding, c6 cudng do bién thién theo thoi ®

A 4

. o x R o, g 002 10 18 26 3.4
gian biéu dién nhu do6 thi trén hinh bén, tc dung vao vat. Biét diém treo
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chi chiu dugc luc kéo téi da c6 d6 16n 20 N. Tai thoi diém 16 xo bét dau
roi khoi diém treo, tbe do cua vat la
A. 20m/3cmis B. 9 cm/s C. 20mcm/s D. 40w cm/s

+ Chu ki cua dao dong

3
T= 271\/E =27 —400'10 =0,4s
k \l 100

+ Do bién dang cua 16 xo tai vi tri can bang

_mg  400.10°.10
k 100

+ Khi lyc F tang 1én mot lwong AF thi vi tri can bang cua 10 xo dich

Al 4cm

chuyén thém mot doan Al =4cm

Tai thoi diém t=0,2scon lic dang & vi tri bién cia dao dong thir
nhét
+ Dudi tac dung cua luc F vj tri can bang dich chuyén dén dang vi tri bién nén con lic dang yén tai vi tri nay

+ Lap luan twong tu khi ngoai luc F ¢6 d6 16n 12 N con lic s& dao dong vai bién d6 8 cm

Tur hinh vé ta tim dugc v = ?Vmax = ?8.% = 207+/3 cmi/s
v Dipan A
Cau 2:(So Pong Thap —2017) M6t con lac 16 xo cé khoi lugng 4 A(cm)
100 g dao dong cudng buc 6n dinh dudi tac dung cua ngoai lvc 12
bién thién diéu hoa vai tan sb . Do thi biéu dién su phu thudc

cua bién d6 vao tan sb cua ngoai luc tac dung I&n hé ¢ dang nhu

hinh vé. Lay n2 = 10. D6 cing caa 10 xo 1a o(rads™)
A. 25 N/m. B. 42,25 N/m. L4 - - >
C.75N/m. D. 100 N/m.

Tir do thi ta thdy ring, cong huong co xay ra khi o? =(51)° = LN m(5n)* = 25N/m
m

v DPap an A
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