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CHU DE 3. CON LAC DON

BAI TOAN LIEN QUAN DEN HE CON LAC VA CHUYEN DONG CUA VAT
SAU KHI DAY DUT

Phuong phap gidi
1) Hé con lic thay doi

* Con lac vuéng dinh

| | L ey
T,=2r L T,=27 2 |y ‘
g g . a2 .

w, —w, = M9A_moA, _ mgl, .. mal, . | P
21, 21, 2 2 : :

T,+T,
2

T =

* Con lac don va cham dan hoi véi con lac 10 xo (M1 = my)

mgl ,  KA?
_amax = 4

2 2

I
Tl=27r\/g

* Con lic don va cham vai mit phang

|
T1:27r\/§

T :%+2tOC

(Lmnx

T:%+21arcsinL A"

(0] Aoy

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



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

HOC360.NET - TAI LIEU HQC TAP MIEN PHI

Vi du 1: M6t con ldc don ¢6 chiéu dai 1 m dao dong tai noi c6 g = n = 10 m/s?. Biét rang khi
vat qua vi tri can bang, day treo vuéng vao mét cai dinh nam cach diém treo mot khoang 75
cm. Chu ki dao dong nho caa hé do 1a

A. 1+0,53(s) B. 3 (). C. 2++/3(s) D. 1,5 (s).

Huwéng dan: Chon dap 4n D

A 5 < A - 5 A 5 Y < 7 N I A B N
Dao dong cua con lac gom hai nira mot nua la con lac co chu ki T, =27 /—1 ; mot nura la con
g

lac co chu ki T, = 27r\/E nén chu ki dao dong cua hé:

g
T =%(Tl +T,)= %(zn\/g+ Zﬂ\/a =15(s)

Vi du 2: Chiéu dai con lic don 1 m. Phia dudi diém treo O trén phuong thang ding c6 mot
chiéc dinh dong vao diém O’ cach O mot khoang OO’ = 50 cm. Kéo con lic léch khoi phuong
thang ding mot goc a = 30° rdi tha nhe. Bo qua ma sat. Bién do cong trudc va sau khi vudng
dinh la

A. 52 mmva 3,7 mm. B.3,0cmva21cm.

C.5,2cmva 3,7 cm. D. 5,27 cmva 3,76 cm.
Hudéng din: Chon dap 4n

3z

Bién d cong ban dau: A =la_, = 100.@ =5,2(cm)

max1

Dao dong caa con lac gdm hai nira mot nira 1a con lac ¢ chiéu dai l; va bién do dai Ay mot nia

la con l4c c6 chiéu dai 2 va bién d6 dai A,. Vi co ning bao toan nén:
W, =W, = M9z M9 p A 223 7(cm)
21 Y T2, ,

Vi du 3: Mot con lic chi ¢ thé dao dong theo phwong nam ngang tring véi truc cua I xo, 10
x0 ¢ d6 cung 100 N/m va qua cau nho dao dong co khéi lugng ma = 100 g. Con lic don gdbm
soi day dai | = 25 cm va qua cau dao dong m giong hét my. Ban dau hé ¢ vi tri cn bang phuong
day treo thang ding 10 xo khong bién dang va hai vat m; va ma tiép xidc nhau. Kéo m; sao cho
soi day léch mot goc nho rdi budng nhe, biét khi qua vi tri can bang mz va cham dan hoi xuyén
tam véi my. Bo qua moi ma sat, 1y g = n®= 10m/s?. Chu ki dao dong cua co hé 1a

A.1,02s. B. 0,60 s. C.1,20s. D.0,81s.

Hwéng dan: Chon dap 4an
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Gia sir ban dau kéo m1 dén A rdi tha nhe, dén O né dat téc do cuc dai sau d6 né va cham dan
hoi v&i ma. Vi va cham tuyét dbi dan hoi va hai vat giéng hét
nhau nén sau va cham mi ding yén tai O va truyén toan bo
van tdc cho mz 1am cho m2 chuyén déng cham dan lam cho
10 X0 nén dan. Bén B m2 dung lai tirc thoi, sau d6, mz chuyén

dong vé phia O, khi dén O n6 dat toc d6 cuc dai, gap m; dang

dang yén tai d6 va truyén toan bo van tc cho my lam cho my
chuyén dong dén A. Ctr nhu vay, hé dao dong gém hai nira qua trinh cua hai con lic. Do do,

chu ki dao dong cua hé:

T= ;(T+T [27[\/:+27[\/7J 0,6(s

Vi du 4: Mot qua cau nho c6 khéi luong 1 kg duoc khoan mot 16 nho di qua tam rdi dugc xau
vira khit vao mot thanh nho ciing thang dat nam ngang sao cho n6 cé thé chuyén dong khong
ma sét doc theo thanh. Luc ddu qua cAu dat nam giira thanh, iy hai 10 xo nhe ¢6 d6 ctng lan
lrot 100 N/m va 250 N/m mdi 10 xo c6 mot dau cham nhe véi mot phia ciia qua cau va dau con
lai cua cac 10 xo gan ¢ dinh véi mdi dau cuaa thanh sao cho hai 10 xo khong bién dang va truc
10 x0 triing voi thanh. Bay m; sao cho 10 xo nén mét doan nhé rdi budng nhe, chu ki dao dong
cua co hé la

A. 0,167 s. B. 0,67 s. C.0,51s. D. 0,47 s.
Huéng dan: Chon dap an C
Khi m chuyén dong vé bén trai thi m chi k, k,
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phai m chi lién két vé6i ko nén chu ki dao

dong T, = 27z\/: Do @6, chu ki dao dong cua hé:

i e B )

Vi du 5: Mét con lic don c6 chiéu dai 1 (m), khdi lwgng m. Kéo con lic khoi vi tri can bang
mot goc 0,1 (rad) va tha cho dao dong khdng van téc dau. Khi chuyén dong qua vi tri can bing

va sang phia bén kia con lic va cham dan hoi véi mat phang cb dinh di qua diém treo, goc
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nghiéng cua mt phing va phuong thing dung 1a 0,05+/2 (rad) (rad). LAy gia téc trong truong
g=rx°= 9,85(m / sz), bo qua ma sat. Chu ki dao dong cua con lic 1a
A.15s. B.1,33s. C.1,25s. D.1,83s.

Huéng din: Chon dap 4n A

Chu ki con lac don: T, = 27z\/I =2(s)
g

Omax
Thoi gian ngan nhat di tir O dén C: t,. = L arcsin2- P
) a .
max A
- Larcsin2 052 =0,25(s)
p 0,1

Chu ki dao dong caa hé: T =t +1toc +1co +1oa :%+ 2toc =1,5(9)

2) Chuyén dgng cia Vit sau khi ddy dit
1) Put khi vt di qua vi tri can bang

T6C dg qud cdu khi day diit v, = \[2g] (1-C0s @, ) T

, ( i Hinh a
Phuong trinh chuyén dong: / O |

X= Vot m "
Q ]
{y =0,50t U s

Khi cham dat:

Vo =h=0,50t’=h=t.= %h

X =Vl

Céc thanh phan vdn téc:

v =x':(v0t)':v0 tanﬁ:v_y:_

X

o=y =(050) =0t |,_
x Ty

2) Put khi vdt di lén qua vi tri ¢o li do goc a
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Co nang luc dau: W, =mgH = mgl (1-cos &, )

Téc do qua cau khi day dut: v, = \/Zgl (cosa —cosa,,, )
Sau khi ddy dut vat chuyén dong giéng nhu vat ném xién, phan tich vec to van téc ban dau:
\70 = Vox +\70y, VOi:

Vg, =V, €0s30° = Thanh phan van téc nay dugc bao toan.

Vo, =V,.5iN30° =V, =V, —gt =V, =0 khi lén dén vj tri cao nhat.

Co nang tai vi tri bat ki bang co ning tai vi tri cao nhat bing co nang luc dau:

2 mv?2 2
W =mgh +%+T" =mgh, ., + m\zlox =W, =mgH = mgl (1-cos a,,,, )

Vi du 1: Mt qua cau A ¢6 kich thudc nho va ¢ khbi lwong m = 50 (g), duoc treo dudi mot
soi day manh, khong dan c6 chiéu dai | = 6,4 (m), & vi tri can bang O qua cau cach mat dat nam
ngang mot khoang h = 0,8 (m). Pua qua cau ra khoi vi tri can bang O sao cho soi day lap véi
phuong thang diing mot géc 60°, rdi budng nhe cho nd chuyén dong. Bo qua luc can méi truong
va lay gia toc trong lugng 10 (m/s?). Néu khi qua O day bi dut thi van téc caa qua cau khi cham
dat c6 phuong hop voi mit phang ngang mét goc

A. 38,6° B. 28,6° C. 36,6° D. 26,6°
Huwéng din: Chon dap 4n D

Tdc d6 qua cau khi day dut: v, = \/Zgl (1-cosa,, ) =8(m/s)

X =Vt

Phuong trinh chuyén dong:
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Khi cham dit: y, =h=0,5gt’ =h=t, = ’Z_h = /% =0,4(s)
g

. v =X =(vit) =v v
Cac thanh phan van toc: () = :>tanﬁ:_y:g_t
' ' V., V,
Vy:y :(O,Sgtz) :gt X 0
Tai vi tri cham dat; tan B =g—t:%:>,8C = 26,6°
Y

0
Vi du 2: M6t qua cau A c6 kich thuéc nho va 6 khdi lugng m = 50 (g), duogc treo dudi mot
soi day manh, khong ddn cé chiéu dai | = 6,4 (m), & vi tri can bang O qua cau cach mat dat nam
ngang mot khoang h = 0,8 (m). Pua qua cau ra khoi vi tri can bang O sao cho soi day lap véi
phuong thiang diing mot gc 60°, rdi budng nhe cho né chuyén dong. Bo qua luc can méi trudng
va lay gia téc trong lugng 10 (m/s?). Néu khi qua O day bi dut thi van toc caa qua cau khi cham
dat co do lon
A. 6 m/s. B. 4/3 ms. C.4mls. D. 4/5 m/s.

Huwéng din: Chon dap 4n D

Téc d6 qua cau khi day dirt: v, = /291 (1-C0S @y, ) =8(m/s)

X =Vt
y = 0,5gt*

Khi cham dat: y. =h=0,5gt° =h=1_ = /Z_h = /%08 =0,4(s)
g

Céc thanh phan van tbc:

Phuong trinh chuyén dong: {

v

X

vy =y =(0,5gt2)' =gt

X = (vot)' =V,

=v= V2 +v2 =/(v,) +(gt)’

Khi cham dat: v=4/(v,)’ + (gt )’ =/(8)° +(10.0,4)" =45 (m/s)

Vi du 3: M6t con lic don gdm qua cau nho va soi day nhe khdng dan cé chiéu dai 1,5 (m).
Kéo qua cau lénh ra khoi vi tri can bang O mot goc 60° rdi budng nhe cho né dao dong trong
mat phang thang dang. Bo qua ma sat va lay gia téc trong truong 1a 10 (m/s?). Khi qua cau di
1én dén vi tri ¢6 1i d6 goc 30° thi day bi tudt ra rdi sau d6 qua cau chuyén dén do cao cuc dai
sovai O la

A. 0,32 m. B. 0,14 m. C.0,34 m. D.0,75m.
Huéng dan: Chon dap 4n C
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Co nang lic dau: W, =mgH =mgl (1-cos e, )

Téc do qua cau khi day dat: v, = \/Zgl (cosa —cosa,,, ) =3,31(m/s)
Sau khi day dut vat chuyén dong gidng nhu vat ném xién, phan tich vécto van téc ban dau:

—

Vo = Vox TVoy -

V,, =V, C0s30° = 2,86 m/s = Thagh phaa vaa toé nag RAGOC bad toaa.
Vo, =V,8iN30°=1,655m/s = v, =v, —gt=v, =0khi lea votri cao nhaé

Tai vj tri cao nhat co ning bang co ning lac dau:

2

W, = mgh+% =W, =mgl (1-cosa,,, )

2,86°

—=10.h+ =10.1,5.(1-c0s60°) = h =0,34(m)

Vi du 4: Mét con lac don gdm qua cau nho va soi day nhe khong dan. Luc dau ngudi ta giir
qua cau & do cao so véi vi tri can bang O 1a H rdi budng nhe cho no dao dong trong mat phang
thang dtng. Khi qua cau di 1én dén vi tri ¢6 toc do bang ntra tée do cuc dai thi day bi tudt ra
roi sau d6 qua cau chuyén dén do cao cuc dai so vaéi O 1a h. Néu bo qua moi ma sét thi

A. h=H B. h>H C. h<H D. H<h<2H
Huéng din: Chon dap an C
Co ning luon dugc bao toan. Sau khi day dut tai do cao cuc dai van con dong ning va thé nang,
con khi day chwa dut tai do cao cuc dai chi c6 thé ning. Vi vay thé ning cuc dai sau khi day
dut nho hon thé nang cuc dai trude khi day dat, nghiala h<H .
Vi du 5: M6t con lic don gdm qua cau nho va soi day nhe khdng dan cé chiéu dai 2,5 (m).
Kéo qua cau léch ra khoi vi tri can bang O mot goc 60° rdi budng nhe cho né dao dong trong
mit phang thang dang. Chon méc thé ning & vi tri can bang, bo qua ma sét va lay gia téc trong
treong 1a 10 (m/s?). Khi qua cau di 1én dén vi tri c6 1i d6 goc 45° thi day bi tudt ra. Sau khi day
tudt, tinh géc hop bai vecto van téc ciia qua cau so voi phuong ngang khi thé nang ciia n6 bang
khéng.

A. 38,8° B. 48,6° C. 42,4° D. 62,9°
Huwéng dian: Chon dap 4n D

Co nang lic dau: W, =mgH =mgl (1-cosa,,, )

Tdc d6 qua cau khi day dut: v, = \/Zgl (cosa—cosa,,, ) =3,22 (m/s)
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Sau khi day dat vat chuyén dong gidng nhu vt ném xién, phén tich vec to van tdc ban dau:

Vo = Vg +V0y .

V,, =V, C0s45° =2,28m/s = Thagh phaa vaa toé nag RGOC bad toaa.
Vo, =V, SiN45°=2,28m/s.

Tai vj tri thé nang triét tiéu, co nang bang co nang lic dau:

2 mv 2 Y
M+—y=mgl(l—coswmx):>ﬁ+—y=1O.2,5.(1—c0360°)
2 2 2 2
Y
:>vy=4,45(m/s):>tan,8=—y=%:>ﬂ=62,9°
v, 2,
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