TUYEN CHON CAC BAI TOAN HAY LA KHO
(PIEM 9, 10 TRONG KY THI THPT QUOC GIA)
PHAN 1. DAO PONG CO HQC

CHU PE 1. DAO PONG PIEU HOA
Ciu 1. Mot chit diém dao dong diéu hoa v6i bién do A va tan sé goc 2n rad/s. Biét khoang
thoi gian ngan nhat dé vat di tr vi tri x, =1,8cm theo chiéu dwong dén x, = 2cm theo chiéu
am 1a 1/6s. Téc d6 dao dong cuc dai 1a

A. 23,33 cm/s. B. 24,22 cm/s. C. 13,84 cm/s. D. 28,34 cm/s.
Cau 2. Mot chat diém dao dong diéu hoa véi bién do A va tan s goc n (rad/s). Biét khoang
thoi gian ngan nhat dé vat di tir vi tri x, =1,8cm theo chiéu duong dén x, =1,7cm theo
chiéu am 12 0,17s. Gia toc cyc dai 1a

A. 18,33 cm/s’. B. 18,22 cm/s’. C. 9,17 cm/s?. D. 18,00 cm/s%.
Cau 3. Mot chat diém c6 khéi luong 2kg dao dong diéu hoa véi bién do A va tan sé goc 2n
rad/s. Biét khoang thoi gian ngan nhat dé vat di tir vi tri X, =1,7cm theo chiéu dwong dén
X, = 2,2cm theo chiéu am 1a 1/6s. Co niang dao dong la

A. 0,012 J. B.0,12J. C.0,21J. D. 0,021 J.
Ciu 4. Mot chit diém dao dong diéu hoa véi bién d6 A = 4cm c6 van toc bang khong tai hai
thoi diém lién tiép 1a t, =7/6 (s), t, =17/12 (). Tai thoi diém t = 0 vat di theo chiéu duong.
Tir thoi diém t = 0 dén thoi diém t = 29/24 (s), chat diém da di qua vi tri x = 2,8 (cm).

A. 4 lan. B. 5 lan. C. 6 lan. D. 3 lan.
Ciau 5. Mot vat dao dong diéu hoa véi A = 10 cm, gia toc cua vat bang khong tai hai thoi
diém lién tiép 1a t, =41/16 s va t, =45/16 s. Biét tai thoi diém t = 0 vat dang chuyén dong vé
bién duong. Thoi diém vat di qua vi tri x =5 cm 1an thir 2015 1a

A.584,5s. B. 503,8 s. C.503,6s. D.512,8s.
Cau 6. Vat dao dong diéu hoa co6 van téc cuc dai béng 3 m/s va gia tdc cuc dai bang 30n
(m/s?). Thoi diém ban dau vat co van toc -1,5 m/s va thé ning dang tang. Hoi vao thoi diém
1an thir 2014 vt c6 gia tbc bang 157 (m/s?) 1a

A.201,38s. B. 201,32s. C. 201,28s. D. 201,355
Cau 7. Mot vat dao dong voi bién d6 10 cm, trong mot chu ki dao dong thoi gian vat co toc
dd 16n hon mot gia tri vola 1 s. Tbc do trung binh khi di mét chiéu gitra hai vi tri co tde do v
1a 20 cm/s. Tinh vq.

A. 20,14 cm/s. B. 50,94 cm/s. C. 18,14 cm/s. D. 20,94 cm/s.



Cau 8. Mot vat dao dong voi bién d6 10 cm, trong mét chu ki dao dong thoi gian vat co toc
d6 16n hon mot gia tri Vola 1 s. Tc do trung binh khi di mot chiéu gitra hai vi tri c¢6 toe do vo
la 24 cm/s. Tinh vy.

A. 20,59 cm/s. B. 50,94 cm/s. C. 18,14 cm/s D. 20,94 cm/s.
Ciau 9. Mot vat dao dong diéu hoa véi chu ki T, bién d6 2 cm. Biét rang trong mot chu ki,
khoang thoi gian ma van téc caa vat co gia tri —2nJ3 cm/s < v < 2z cm/s 1a T/2. Tim chu
ki T.

A ls. B.0,5s. C.15s. D.2s.

Cau 10. Mot vat dao dong diéu hoa doc theo truc Ox, goi At 1a khoang thoi gian gitra hai lan
lién tiép vat c6 dong nang bang thé ning. Tai thoi diém t vat qua vi tri ¢6 tde do 1574/3 cmis
Vv6i d6 1on gia toc 22,5 m/s?, sau d6 mot khoang thoi gian ding bang At vat qua vi tri c6 do
I6n van toc 45r cm/s. Lay n? =10. Quing dudng ma vat co thé di duoc t6i da trong 0,1 s 1a

A. 63 cm. B. 64/6 cm. C. 6«/5 cm. D. 6 cm.

Cau 11. Mot vat dao dong diéu hoa véi chu ki T va van toc cuc dai Vmax. Trong khoang thoi
giantr t,. t=t, dén t=t, =2t, van toc vat ting tir 0,6 Vimax déN Vimax rdi giam xudng 0,8Vimax,
Tai thoi diém t, khoang cach ngén nhat tir vét dén vi tri c¢6 thé nang cuc dai 14 bao nhiéu?

A. MvmaXT. B. EVWT. C. %VWT- D. EVWT.
T T T T

Céu 12. Mot vat dao dong diéu hoa véi chu ki T, véi bién do A va van toc cuc dai Viax.
Trong khoang thoi gian tir t=t, dén t=t, =2t van toc vat ting tir 0,6 Vmax déN Vimax roi
giam xudng 0,8 Vimax. Goi X,,V;,a,, W,,, W,, lan luot 14 1i d9, van toc, gia téc, thé nang va
dong nang cta chat diém & thoi diém t,. Goi X,,V,,a,, W,,, W,, lan luot 1a li d9, van téc, gia

téc, thé niang va dong ning cua chat diém & thoi diém t,. Cho cac hé thirc sau day:

2

0,5 T A7 27
X +% = A1) A==V, T(2);t, =—(@3); & +a; =— V2, (4); v, ==X (5);
T 4 T T
2r ) . . 2r ) 2r )
v ZTX2(6)1 gvvtl :16\Nd1(7)1 4VVtZ =3\Nd2(8), q z?vz(g)’ a, Z?V1(10)1
S6 hé thie dung 1a
A. 7. B. 8. C.6. D. 9.

Cau 13. Mbt con lic 10 xo dao dong diéu hoa doc theo truc Ox nam ngang, 10 xo c6 do cung
48 N/m va nang luong dao dong 38,4 mJ. Tai thoi diém vat c6 toc do 167 cm/s thi do 16n luc

kéo vé 12 0,96 N, 1ay n® =10. Khdi luong vat ning la



A. 0,15 Kg. B. 0,25 Kg. C. 0,225 kg. D. 0,30 kg.
Ciu 14. Con lic 16 xo nhe do cang k, khdi luong m bang 1 kg. Cho dao dong trén mit phang
nam ngang vai chu ky T. Tai thoi diém t, vat c6 li @6 5 cm; & thoi t, =t, +2015T/4 vat c6
téc d6 50 cm/s. DO cung cua 10 xo 1a

A. 100 N/m. B. 150 N/m. C. 200 N/m. D. 50 N/m.
Cau 15. Mot con lic 10 xo dao dong didu hoa theo phuong trinh c6 dang ham cos v6i bién do
4 cm voi chu ky T = 1,5 s va pha ban dau 12 2r/3. Tinh tir lac t = 0 vat ¢6 toa dd X = —2 cm
lan tha 2015 vao thoi diém:

A.1510,5s. B. 1511 s. C. 1507,25 s. D. 1506,25 s.
Cau 16. Mot con lic 10 xo dao dong diéu hoa theo phuong ngang véi tan s6 goc «. Vat nho
cta con lac c6 khdi lwong 100 g. Tai thoi diém t = 0, vat nho qua vi tri can bang theo chiéu
dwong. Tai thoi diém t = 402,95 s, van toc v va li do x cua vat nho thoa man v = - ox lan thir
2015. Lay 7® =10. D6 cing caa 16 xo 1a

A. 85 N/m. B. 37 N/m. C. 20 N/m. D. 25 N/m.
Céu 17. Mot vat dao dong diéu hoa theo vai tan sb goc © = 10m rad/s. Tai thoi diém t = 0,
vat nhé c6 gia téc cuc tiéu. Tim thoi diém lan thi 2015, van téc v va gia téc v cia vat nho
thoa man a = - oX.

A. 201,475 (s). B. 201,525 (5). C. 201,425 (s). D. 201,375 (s).
Ciu 18. Mot con lic 10 xo dao dong diéu hoa theo phuwong ngang véi tan s6 goc . Vat nho
cua con lic c6 khdi lugng 100 g. Tai thoi diém t = 0, vat nho qua vi tri can bang theo chiéu
dwong. Tai thoi diém t = 24173/60 s, van téc v va li d6 x coa vat nho théoa man v =
(2—\/§)mx AN thix 2015. Lay =% =10. Do ciing ciia 16 xo 1a

A. 85 N/m. B. 50 N/m. C. 20 N/m. D. 25 N/m.
Cau 19. Mot chat diém dao dong diéu hoa véi phuong trinh x =20cos(nt—57n/6) cm. Tai

thoi diém t; gia toc ciia chat diém cuc tiéu. Tai thoi diém t, =t, + At (trong d6 At < 2015T)

thi tdc do cua chét diém 1a 10ny/2 cm/s. Gid tri 16n nhat cia At 1a

A. 4029,75 s. B. 4024,25s. C. 4025,25 s. D. 4025,75s.
Cau_20. Mot chat diém c6 khdi lugng 200g dao dong diéu hoa véi phuong trinh
x =10cos(2nt - 2n/3) cm. Tai thoi diém t, gia téc cua chat diém cuc tiéu. Tai thoi diém
t, =t +At (trong d6 t, <2015T) thi do I6n dong luong cua chét diém 1a 0,02rv2 kgm/s.

Gi4 tri 16n nhét cua At 1a



A. 2015,825 s. B. 2014,542s. C.2014,875s. D. 2014,625s.
Ciu 21. Mot chat diém co khdi luong 200 g dao dong diéu hoa voi phuong trinh
x =10cos(2nt - 21/3) cm. Tai thoi diém t, gia toc cua chat diém cyc tiéu. Tai thoi diém
t, =t +At (trong d6 At <2015T) thi do I6n dong luvong cia chat diém 1a 0,027/2 kgm/s.
Gia tri 16n nhat cua At 13

A. 2015,825 s. B. 2014,542s. C.2014,875s. D. 2014,625s.
Céu 22. Mot chét diém dao dong diéu hoa v6i phuong trinh x = Acos(nt - ©/6) cm. Tai thoi
diém t, gia toc cia chat diém doi chiéu. Tai thoi diém t, =t, + At (trong d6 At < 2015T) thi
téc d6 cua chat diém 1a An/3 cm/s. Gia tri 16n nhat cia At 1a

A. 4029,608 s. B. 4029,892 s. C. 4025,25 s. D. 4025,75 s.
Cau 23. Vit dao dong diéu hoa doc theo truc Ox (véi O 1a vi tri can bang), véi chu ki 1,5 (s),
véi bién do A. Sau khi dao dong duogc 3,25 (s) vat ¢o li do X = -A/2 va dang di theo chiéu am.
Tai thoi diém ban dau vat di theo chiéu

A. duong qua vi tri c6 1i 46 A/2. B. am qua vi tri ¢ li d6 A/2.

C. duong qua vi tri ¢o li 46 -A/2. D. am qua vi tri c6 1i d¢ -A/2.
Ciéu 24. Mot vat thuc hién dao dong diéu hoa véi bién do A tai thoi diém t, = 1,2 s vat dang
& Vi tri x = A/2 theo chiéu am, tai thoi diém t,=9,2 s vat dang ¢ bién am va da di qua vi tri
can bang 3 lan tinh tir thoi diém t,. Hoi tai thoi diém ban dau thi vat dang & dau va di theo
chiéu nao.

A. 0,98A chuyén dong theo chiéu am.

B. 0,98A chuyén dong theo chiéu duong.

C. 0,588A chuyén dong theo chiéu am.

D. 0,55A chuyén dong theo chiéu am.
Cau_25. Mot dao dong diéu hoa ma 3 thoi diém lién tiép t,t,,t, Voi
t,-t, =4(t,-t,) =0,1n(s), li d6 thao man X, =X, =—X, =6 (cm). Toc do cuc dai 1a

A. 120 cm/s. B. 180 cm/s. C. 156,79 cm/s. D. 492,56 cm/s.
Ciu 26. Mot dao dong didu hoa ma 3 thoi diém lién tiép t,,t,,t, V6i t,-t, =3(t,-t,), van toc
co cung do lonla v, =v, =-v, =20 (cm/s). Vat c6 van téc cuc dai 1a

A. 28,28 cm/s. B. 40,00 cm/s. C. 32,66 cm/s. D. 56,57 cm/s.
Céu 27. Mot con lic 10 xo dao dong diéu hoa theo phuong trinh x = Acos(2rt/T+e) cm (t do

bang gidy). Vat c6 khdi lwong 1 kg, co ning cua con lic bang 0,125 (J). LAy mdc thoi gian



khi vat c6 van téc 0,25 m/s va gia toc 1a -6,25v/3 m/s’. Pong ning cua vat tai thoi diém t =

7,25T la
A. 107,14 mJ. B. 93,75 mJ.
C. 103,45 mJ. D. 90,75 mJ.

Cau 28. Mot vat dao dong didu hoa trén truc Ox Vvéi tan s6 f = 4 Hz, theo phuong trinh
x = Acos(owt + ¢). Khi t =0 thi x =3 cm va sau d6 1/12 s thi vt lai tro vé toa do ban dau.
Phuong trinh dao dong cua vat la

A. x =33 cos(8rt—n/6) cm. B. x = 2/2 cos(8nt —n/6) cm.

C. x =6c0s(8nt+n/3) cm. D. x =6c0s(8nt—n/3) cm.

Cau 29. Mot con lic 16 xo gdm 10 xo nhe ¢6 d6 cing 100 N/m va vat nho khéi luong m. Con
lic dao dong diéu hao voi chu ki T véi bién d6 10 cm. Biét & thoi diém t vat ¢ vi tri M. O thoi
diém t + 5T/6, vat lai & vi tri M nhung di theo chiéu nguoc lai. Pong ning cta vat khi né 6 M
la

A. 375 mJ. B. 350 mJ. C. 500 mJ. D. 125 mJ.
Ciu 30. D6 thi biéu dién thé nang ciia mot vat m = 200 g dao dong diéu & hinh v& bén tng

V&1 phuong trinh dao dong nao sau day (Chon cac phuong an ding)?

3 3z $Wi(mJ)
A. x=5cos| 4t _Tj (cm). 40’

B. x=5co0s 47zt—£j (cm).
4 20

C. x=5cos 47z*t+3—”j(cm).
4 i(s)

D. x= 4cos(47rt +%) (cm).

Céu 31. Mot vat ¢ khéi lugng 400 g dao dong diéu hoa co

dd thi dong nang nhu hinh v&. Tai thoi diém t = 0 vat dang  zof VO™

chuyén dong theo chiéu duong, 1dy n? =10.Phuong trinh 45

dao dong cua vat la

A. x=10cos(xt + 7t/6) cm.

B. x =5cos(2nt + n/3) cm. 0 e

1/6
C. x=10cos(nt - 7/3) cm.

D. x=5cos(2xt - ©/3) cm.



Ciu 32. Piém sang A dat trén truc chinh cua mot thau kinh,

bx, X' (cm)
i cach thau kinh 30 cm. Chon truc toa do Ox vudng goc vai truc
chinh, gbc O nam trén tryc chinh cua thiu kinh. Cho A dao
05,25 0,125 = dong diéu hoa theo phuong cua truc Ox. Biét phuong trinh dao
. dongcua Alaxvaanh A’ lax’ cuané qua thau kinh duoc biéu
x  dién nhu hinh v&. Tinh tiéu cy cua thau kinh
A. 10 cm. B.-10 cm. C.-90 cm. D. 90 cm.
Cau 33. Diém sang A dat trén truc chinh ciia mot thau
4x, x' (cm)
kinh, cach thau kinh 30 cm. Chon truc toa d6 Ox vudng i
gdc v6i truc chinh, gbc O nam trén tryc chinh cua thiu
kin’h. Cho A dao dong dic¢u hoa theo phuong cua truc Ox. o .35 TR L)
Biét phuong trinh dao dong cua A va x va anh A’ cia x’
cia n6 qua thau kinh duoc biéu dién nhu hinh v&. Tinh ’;

tiéu cu cua thau kinh.

A. 120 cm. B. -120 cm. C.-90 cm. D. 90 cm.
Cau 34. Mot chat diém dao dong diéu hoa trén truc Ox ¢ van toc bang 0 tai 2 thoi diém lién
tiép 1a t, =1,75s va t, =2,25s, téc do trung binh trong khoang thoi gian d6 1a 80 cm/s. O
thoi diém t = 0,25 s chat diém di qua

A. Vi tri can bang theo chiéu 4m cua truc toa do.

B. vi tri x = 10 cm theo chiéu 4m cua truc toa do.

C. vi tri X=104/2 cm theo chidu duong cua truc toa do.

D. vi tri cach vi tri can béng 20 cm
Cau 35. Mot chat diém dao dong diéu hoa trén truc OX, gia téc cua vat c6 do 16n cuc dai tai 2
thoi diém lién tiép 1a t, = 0,1875s va t, =0,3125s, van toc trung binh trong khoang thoi gian
doé 1a -160 cm/s. Phuong trinh 1i d§ cua vat la

A. x=10cos(8nxt + 7/2) cm. B. x =5cos(4nt + 7/2) cm.

C. x=10cos4nt cm. D. x =10cos(8nt - /2) cm.
Cau 36. Mot vat dao dong theo phuong trinh x = 20cos(5nt/3—nt/6) cm. Ké tir luc t = 0 dén
lac vat di qua vi tri x = =10 cm lan thir 2013 theo chiéu am thi luc hdi phuc sinh cong 4m
trong thoi gian

A. 2013,08 s. B. 1207,88 s. C. 1207,5s. D. 1207,4 s.



Ciau 37. Mot vat dao dong theo phuong trinh x = 20cos(5nt/3—n/6) cm. Ké tir lic t = 0 dén
lac vat di qua vi tri x = =10 cm lan tha 2015 theo chiéu 4m thi luc hdi phuc sinh cong 4m
trong thoi gian

A.2013,08 s. B. 1208,7 s. C.1207,5s. D. 1208,6 s.
Cau 38. Mot vat dao dong diéu hoa theo phuong trinh x = 4cos(wt —2nt/3) (cm). Trong gidy
dau tién vat di duoc quing duong 6 cm. Hoi trong gidy thir 2013 vat di duoc quing duong 1a
bao nhiéu?

A.5cm. B.4cm. C.6cm. D. 12 cm.
Cau 39. Mot vat dao dong diéu hoa theo phuong trinh x = 4cos(wt —2nt/3) (cm). Trong gidy
dau tién vat di dugc quang duong 6 cm. Hoi trong gidy thir 2014 khoang thoi gian ma lyc hoi
phuc sinh cong am bao nhiéu?

A.03s. B.0,75s. C.0,25s. D.0,5s.
Ciu 40. Mot vat dao dong diéu hoa theo phuong trinh x = 4cos(wt —27/3) (cm). Trong gidy
dau tién vat di dugc quang duong 6 cm. Hoi trong gidy thir 2014 khoang thoi gian ma lyc hoi
phuc sinh cong duwong bao nhiéu?

A.0,3s. B.0,75s. C.0,25s. D.0,5s.
Cau 41. Mot chét diém dao dong diéu hoa doc theo truc Ox. Khi vira roi khoi vi tri can bang
mot doan s thi dong nang cua chét diém la 13,95 mJ. bi tiép mot doan s nira thi dong nang
ctia chat diém chi con 12,60 mJ. Néu chat diém di thém mot doan s nira thi dong ning cta né
khi d6 1a bao nhiéu? Biét rang trong qué trinh khéo sat chat diém chwa doi chiéu chuyén
dong.

A. 11,25 mJ. B. 8,95 mJ. C. 10,35 mJ. D. 6,68 mJ.
Ciu 42. Mot chit diém dao dong diéu hoa khong ma sat. Khi vira qua khoi vi tri can bang
MGt doan S dong nang cua chat diém 1a 8 J. bi tiép mot doan S nira thi dong nang chi con 5 J
(vat van chua d6i chiéu chuyén dong) va néu di thém doan 1,5S nira thi dong ning bay gid la:

A.19J. B.1,0J. C.2,751. D.12J.
Ciu 43. Mot vat dao dong diéu hoa vé6i bién do A, dang di t&i vi tri can bang (t = 0, vat ¢ vi
tri bién), sau d6 mot khoang thoi gian t thi vat ¢6 thé nang bang 36 J, di tiép mot khoang thoi
gian t nira thi vat chi con cach VTCB mot khoang bang A/8. Biét (2t < T/4). Hoi khi tiép tuc
di mot doan 5T/8 thi dong nang cua vat sé béng bao nhiéu?

A 1. B. 64 J. C.39,9J. D. 34).
Ciu 44. Mot vat dao dong diéu hoa vé6i bién do A, dang di t&i vi tri can bang (t = 0, vat ¢ vi

tri bién), sau d6 mot khoang thoi gian t thi vat c6 thé nang bang 30 J, di tiép mot khoang thoi



gian 3t nita thi vat chi con cach VTCB mot khoang bang A/7. Biét (4t < T/4). Hoi khi tiép tuc
di mot doan T/4 thi dong ning cua vat s& bing bao nhiéu?

A.335. B.0,8J. C.451J. D.0,7J.
Cau 45. Mot dao dong diéu hoa véi bién 15 cm. Lac t = 0 vt dang & bién duwong. Sau
khoang thoi gian to (ké tir luc ban dau chuyén dong) thi vat c6 li d6 12 cm. Sau khoang thoi
Tto (ké tir lac ban dau chuyén dong) vat co li do 1a

A. 3,10 cm. B. -5,28 cm. C.-3,10 cm. D. 5,28 cm.
Cau 46. Mot vat dao dong didu hoa voi tan sb f = 2 Hz. Biét tai thoi diém t vat co li do
X, =9 cm va dén thoi diém t + 0,125 (s) vat co li do x, =-12 cm. Téc do dao dong trung
binh ciia vat giira hai thoi diém do6 1a

A. 125 cm/s. B. 168 cm/s. C. 185 cml/s. D. 225 cm/s.
Ciu 47. Mot vat dao dong diéu hoa theo phuong trinh x = 6cos(wt — 27/3) (cm). Trong gidy
dau tién vat di duoc quing duong 6 cm. Goi x, y 1a quang duong vat di dugc trong gidy thir
2015 va trong gidy thir 2017. Chon phuong an dung.

A. 2x—-y=6cm. B. x—y=3cm. C. x+y=9cm. D. x+y=6cm.

Cau 48. Mot vat dao dong diéu hoa theo phuong trinh x =12cos(wt —nt/3) (cm). Trong gidy
dAu tién vat di dugc quing duong (18 - 6\/§)cm. Goi x, y la quing duong vat di duoc trong

gidy thr 2015 va trong gidy thir 2017. Chon phuong an ding.

A. 2x—-y=6cm. B. x—y=3cm. C. x+y=32,78cm. D. x+y=24cm.
Ciu 49. Mot ngudn sang diém A thudc truc chinh ctia mot
thdu kinh mong, cach quang tam ctia thau kinh 18 cm, qua (:‘6(‘\')
théu kinh cho anh A’. Chon truc toa do Ox va O'X’ vudéng  i~_ | 777
goc voi truc chinh cua thau kinh, co cung chiéu duong, X (m)
gdc O va O’ thugce tryc chinh. Biét Ox di qua A va O'x’ di -o'zé 50‘2
qua A'. Khi A dao dong trén Ox véi phuong trinh O] <. |
X =4cos(brnt + ) cm thi A’ dao dong trén O'X’ Véi =
phuong trinh X’ = 2cos(5nt + 1) cm. Tiéu cy cua thau kinh
la

A.9cm. B.-9cm. C.18 cm. D.-18 cm.

Cau 50. Mot chat diém dao dong diéu hoa trén doan thang dai 15 cm. Chét diém di hét doan
duong dai 7,5 cm trong thoi gian ngan nhat 1a t, va dai nhat 1a t,. Néu t, —t, =0,1s thi thoi

gian chat diém thuc hién mot dao dong toan phén la.



A.0/4s. B.0,6s. C.08s. D.1s.
Cau 51. Mot vat c6 khéi luong 0,01 kg dao dong diéu hoa quanh vi tri can bang x = 0, ¢6 dd
thi sy phu thudc hop luc tac dung Ién vat vao 1i @ nhu hinh vé. Chu ki dao dong la.

A. 0,256 s. B. 0,152 s. C.0,314s. D. 0,363 s.
Cau 52. Diém sang M trén truc chinh cia mot thau kinh hoi tu c6 tiéu cu f va cach thau kinh
12 cm. Cho M dao ddng diéu hoa véi chu ki T =2 s trén truc Ox vudng goc vai truc chinh
cua thiu kinh quanh vi tri ban dau bién d6 dao dong A = 4 cm. Tdc do trung binh cua anh M’
cta diém sang M trong 1 chu ki dao dong 1a 16 cm/s. Tim tiéu cyc f.

A. 10 cm. B. 15cm. C.8cm. D. 25 cm.
Cau 53. Mot vat dao dong diéu hoa voi bién do A, vao thoi diém t = 0, vat qua VTCB theo
chidu duong. Dén thoi didm t = 43 s vat qua vi tri ¢6 1i d6 A+/3/2 1an tha 30. Tée do trung
binh trong khoang thoi gian d6 14 6,203 cm/s. Tinh gia toc cuc dai.

A. 44,6 cm/s®. B. 34,6 cm/s’. C. 24,6 cm/s?. D. 20,5 cm/s®.
Cau 54. Mot chat diém dao dong diéu hoa co phuong trinh X = Asinwt (cm). Vao thoi diém
t,li d cua vat 1a 10 cm. Néu pha cua dao dong tang gap doi thi li do cta vat cling ¢ thoi
diém t, do 1a 16 cm. Tinh bién d¢ dao dong cua vat.

A. 50/3 cm. B. 18 cm. C.12/5cm. D. 26 cm.
Cau 55. Mot vat dao dong diéu hoa doc theo truc Ox, goi At 1a khoang thoi gian gitta hai lan
lién tiép co dong nang bang thé nang. Tai thoi diém t vat qua vi tri c6 toc do 8n\/§ cm/s véi
do l1on gia téc 96m° cm/s?, sau d6 mot khoang thoi gian ding bang At vat qua vi tri c6 do
I6n van toc 24n cm/s. Bién do dao dong cua vt 1a

A. 4\/5 cm. B. 8 cm. C. 4J§ cm. D. 5\/5 cm.

HUONG DAN GIAl

Cau 1.

Theo baira: t, +t, =1/6s, thay t, = iarccos%;t2 = iarccosX—A2 ta duoc:
w

1 18 1 2 1 18 2
——arccos— +——arccos— = — => arccos — +arccos —
2 A 2n A 6 A A

trinh nay, tinh ra: A = 2,203 cm.

wlN 3

Dung may tinh giai phuong

=V, = ©®A=13,84cm/s = Chon C.



— O — ::':-] }5{2 i
-8 o ., A,
t
|
Cau 2.
t;
—
— o T{I 3:'iz
-4 8]
t
1

Theo baira: t, +t, =1/6s, thay t, = iarccosﬁ;t2 = iarccosﬁ ta duoc:
0] A 0] A

1 arccosE + 1 arccosE =0,17 = arccos@ + arccosE =0,177. Dung may tinh giai
V4 A =« A A

phuong trinh nay, tinh ra: A = 1,824 cm.

—a,_ =»n?’A=18,00cm/s* = Chon D.

Cau 3.
tz
-’
—o— — D W
-4 O o A
t;

Theo baira: t, +t, =1/6s, thay t, = larccos%;t2 = iarccosx—;\ ta duoc:
@

[
1 17 1 2,2 1 17 2,2 1w . o
—arccos—+—arccos— =— = arccos— +arccos— =—. Dung maday tinh gial
2r A 2r A A 3

phuong trinh nay, tinh ra: A =231 cm.

mo?A?  2.(27)2.0,02312
2 2

=W = ~0,021(J) cm/s?

Cau 4.
Thoi gian vat di qua hai diém lién tiép c6 van toc bang khong (hai vi tri bién) 1a T/2

nén: T/2=17/12 = 7/6,suyra: T=0,5s, o=2n/T =4x (rad/s).

Tut=0dén t, =7/6 s phai quét mot goc: AD, = wt, = 4%.% = 2.27z+2?7[.
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Vi tai thoi diém t = 0, vat qua di theo chiéu duong nén pha ban dau cua dao dong
¢ =-271/3.
Turt=0dén t=29/24 s, ban kinh véc to quét mot goc:

2

Ao =wt=ar.2= 2207 +2Z+Z — ChonB.
2 vong < 4 lan 3 6
1 lan 0 lan

Cau 5.
Thoi gian hai lan lién tiép co gia toc bang khong (hai 1an lién tiép qua vi tri can bang)
la T/2 nén: T/2 = 45/16 — 41/16, suy ra: T = 0,5 s,
o =271t/T =4x (rad/s).
Tut=0 dén t, =41/16 s phai quét mot goc:

AD, = at, = 47;;1—; = 5.2ﬂ+%. Vi tai thoi diém t = 0, vat

qua di theo chiéu duwong nén pha ban dau cua dao dong

¢ =-31/4.

Tinh tir thoi diém t = 0, 13n 1 vat c6 1i do x = 5 cm ~3n/4

- _ 37

la ¢ =M=438(s), dé ¢6 1an thir 2015 = 1 + 2.1007 thi tir thoi didm t = 5/48 s quay
w

thém 1007 vong (1007T):

oss == +1007T == +1007.0,5 = 503,6(s) = Chon C.
48 48

Cau 6.

L g 2
Tan so goc: o = G 107z(rad | s)=T = il =0,2(s)
v 0]

max

11



A3
:‘ T/12 %, b

.:_ % -
—A o— + 4

Thoi diém ban diu VAt ¢6 van toc -1,5 m/s = -Vpa/2 va thé nang dang tang di ra bién

— x=-0,5A/3.

Thoi diém 1an 1 vat co gia téc bang 15m (m/s?) = +a, /2 (lic nay x = -A/2) thi vat
phai di tir x = -A3/2 dén x = -A rdi dén x = -A/2:
t,=T/12 + T/6 = T/4 =0,05 (s)

Thoi diém 1an 2 vat co gia toc bang 15n (m/s?) = +a,_ /2 (lic nay x = -A/2) thi vat
phai di tir x = -A3/2 dén x = -A rdi dén x = A rdi dén x = -A/2:

t, = T—T/12=11T/12 = 11/60 (5)

Lin thd 2014 + 2 = 1006 du 2 nén: t,, =1006T +t, =1006.0,2+11/60 =
12083/60 ~ 201,38 (s) = Chon A.
Céu 7.

Pé téc do I6n hon mot gia tri Vo thi vat phai nam trong khoang (-x1;x1). Téc do trung

binh khi di mét chiéu giira hai vi tri —x1 va x; 1a: 20(cm/s) = %

T 27 2w
—=0,5(s T=3(s =—=—""(rad /s
5 (s)= S)=ow T 3( )

A
% 2 oA3
0= ~18,14(cm/s)
O,E s 05s
A -X1 0 X A A -AJS2 0 AS2 A
H—J  T/12 T2 4
05s /6
Cau 8
Dé téc do 16n hon mot gia tri Vo thi vat phai nam trong khoang (-x1;x1). Téc do trung

binh khi di mét chiéu giia hai vi tri —x; va x4 13: 24(cm/s) = %

12



0,25(s) =t = %arcsin % = w~2,574(rad / s)

= x =6(cm) = = Chon A.
V, = oy A’ — %7 ~20,59(cm/ s)
E:‘!/Es
N
= g 2 . 2.t -l—amsi:lﬂ
CH"ET“:““T.‘"} ) A
058

Cau 9.

Tir hinh vé ta nhan thay hai thoi diém c6 van toc v; va v, 1a vudng pha nén:

v 2 v 2 _2 \/g 2 2 2
(_1j J{_ZJ :1:{ i ] J{ ”] =1 =v, =4z(cm/s)
Vinax Vinax Vinax Vinax

:>a):VmTaX:27r(rad /) =T = 2% _1(s) = Chon A.
w

Wi Vi 0 ¥i Ema!
% ; J
i
T/

Cau 10.
Khoang thoi gian giira hai lan lién tiép vat c6 dong nang bang thé nang 1a T/4 nén

At = T/4. Hai thoi diém vudng pha thi nén:

(Lj +(V_2J =1= (157“@} 4{45”] =1:>vmaxz307z\/§(cm/s)

V V Vv \"

max max max max

Mat khac, a va v vudng pha nhau nén:

(ij J{LJ =1= (15m/§j +(2250J =1=a_, =1500/3(cm/s?)

3 v 30733 ) B,

max max

Vi _
v oA A= = 6/3(cm)
Mat khac: , = e
A = O A a 27

w=—"2=5z(rad/s)=T =—=0,4(s)
w

max

<

Tathdy: At=0,1(s) = % o Ap= oAt = %

=S, .= 2Asin% = 2.6\/§sin%: 6/6(cm) = Chon B.

Cau 11.

13



Bién do: A= Vmox _ ViaT
] 2

Vi V2 +V2 =V2_ nén hai thoi diém d6 13 hai thoi diém vuong pha: t, —t, =t, = T/4.

2 2
Ap dung: (x] [_j _1
Vmax

2
:{XKJ (0.8 =1 = x| =0,6A= A—|x,| =22y, T = ChonB.
T
Cau 12.
*Bién do: A:Vm_aX: Vinax |
(0 27

Vi V2 +V2 =V2_ nén hai thoi diém d6 1a hai thoi diém vudng pha: t, —t, =t, = T/4.

2
4rc ,

T2 Vmax’

—a’+a=a’, = X2 +Xx> = A* = Céc hé thic 1 - 4 dung.

*Ap dung: ¢, —t, =(2n+1)—

T |nchan = v, =—wx, < a, = wv,;v, = 0xX, < a, =—ov,
4 nlé=v, =+ox, & a,=—0V,;V, =—0X, < a, =+wv,

— Cac hé thic (6) va (9)m ding.

2 2

my mvmax _
%0 thoi diém 1,7 =5 = 0305 =036W :“:f/ﬂ =%
W, =W —W, =0,64W a
mV2 mV2
, , = _0.64—mx —() 64 W
%G5 thoi didm 1] e = D004 =064 W, 9
T

W, =W —-W,, =0,36W

= H¢ thuc (7) ding = Chon A.
Céu 13.

Theo bai ra:

2
W =k‘% — A= /% —0,04(m)= F.._ = kA =1,92(N)

2 2 2 2
vIF=| 2|+ r 1= 16 + 0,9 =1:>vmax=32—7[(cm/s)
v F_ v 1,92 B
% &7 i

max
So="%=—(rad/s)=>m=

A B o’

= 0,225(kg) = Chon C.

Hai thoi diém vudng pha nén:

14



|v2|:w|x1|:\/§|xl|:>k: ”2;5 —100(N / m) = Chon A.

Céu 15.

Vi thoi diém ban dau vat dd ¢ vi tri x = -2 cm rdi nén vat di qua vi
tri x = -2 cm lan thi 2015 thi chi can tinh thém 2014 14n nira thoi
trong ung v6i 2014:2 = 1007 chu ki va thoi gian can thiét s& 1a
1007T = 1510,5 (s) = Chon D.

Céu 16.

Thay x =Asinot; v=x"= ®wAcoswt vao v=-ox ta dugc:
tanot=-1 > ot=-1/4+nn(t>0 = n=1,.2,...).
Lan thd 2015 Gng VvS6i n = 2015= ®.402,95=-1/4+20151 = o= 5m rad/s
=k =mo’ =25 N/m = Chon D.
Céu 17.
Thay x =Acoswt; v=X"= —0Asinot; a=v’ = -’ Acosmt vao a=-mv ta dugc:
tanot =-1 => ot =-1t/4+nt = t =-0,025+n.0,1(S) (t>0 = n=1,2,...).
Lan thir 2015 tng vai n = 2015 = t =-0,025 + 2015.0,1 = 201,475 (s)
= Chon A.
Cau 18.

Thay x =Asinot; v=x"= ®wAcosot vao V:(Z - x/?)cox ta duoc:

tanot=2+3 = ot=51/12+nn(t >0 = n = 0,1,2,...). Lan tht 2015 ¢ng véi n = 2014
= ©.24173/60 =51/12 +20147t = o= 5n rad/s = k = m»’ =25 N/m
= Chon D.
Cau 19.
Cach 1:
Tai thoi diém t; gia toc cua chat diém cuc tiéu (vat o bién duong). Ta chon lai gbc

thoi gian tai thoi diém nay: x =20cos7t cm = v =x’ = -20sinnt (cm/s).
. . 1 . 2 1
Giai phuong trinh |v| = 10%\/5(61’}’1 /s) = |sm 7rt| =—=<>sIin” it = 3

NG
1—COSZ7Z'Z‘=1 :>COS27TI=O :27z-t:z+n7z- :[=l+n-l(s)
5 2 4 2

Vi0<t<2015T =4030 s nén 0<%+n.%<4030 = —0,5<n<8059,5

15



=>n_, =8059 =1t =i+8059% =4029,75(s) = Chon A.
Cach 2:

2
V

Khi |v| :lOﬁ«/E(cm/s) = x=1,/A° = :i%

Tai thoi diém t; gia tbc cua chat diém cuc tiéu (vat & bién duong).

Vi At<2015T nén At =2015T—T/8=4029,75s = Chon A,

A AN 0 AN ok
— T/8
Cau 20.
bé v|:M:0,17rx/§(m/s) thi x=+x, == Az—v—z:ii
m @ NG

Tai thoi diém t; gia toc caa chat diém cuc tiéu (vat & bién dwong). Tai thoi diém ban

dau t =0, vat o li o xo = A/2 va dang di theo chiéu duong nén t, . =T/12+T/4="T/3.

1min
Tai thoi diém ban dau t = 0, vat & li do Xo = -A/2 va dang di theo chiéu dwong thi thoi

diém t = 2015T vat cling nhu vat. Tai thoi diém t; vt ¢ 1i do +A/v/2 ma t, <2015T. Suy

ra, t,  =2015T—T/24 = At,_=t, —t . =2015T—T/24—T/3=2014,625s = Chon D.
timin =T/12+T/4=T/3
A A A
A 232 g A S
[—v;7 i
Cau 21.
|p| V2 A

Khi V| == =0,1752(m/s) thi x =%, [A?

L+
o 2

Tai thoi diém ty gia téc cua chat diém cuc tiéu (vat o bién duong).

m

Vi At <2015Tnén At =2015T -T/8=2014,875s = Chon C.

-A -AI2 0 A2 A
i
" T/8

16



Cau 22.

2
Khi |v|=ﬂ—A:>x:ix —+ AZ—V—:J_rZ\ﬁA
3 ! @’ 3

Tai thoi diém t; gia tbc cua chat diém doi chiéu (vat di qua VICB):

Vi At<2015Tnén Ar__ =2015T 1, = 2015T—larcsin%

w
At =2015.2 —larcsing ~ 4029,608(s) = Chon A.
T
t;
A
'Y ——
A -X1 0 X1 A
i G o

Cau 23.
Chon lai gdc thoi gian t = to = 3,25 s (luc nay vat ¢ li d6 X = -A/2 va dang di theo

chidu am) thi g= 2% ¢4 2% 47 27

T 3 3 3

Pé tim trang thai ban dau (qua khi) ta cho t = -3,25

s thi 6= ot +2n/3
43,257 2 x—Acos¢5—+é ‘
d=-— "3 7[+?7z:> B ) = Chon B.
v=—Awsing <0
Cau 24. :
Chon lai gc thai gian t = t; = 1,2s thi pha dao dong i .
£ A A2 O A
c6 dang ¢ = wt +—. J
3 [; Acos(ot + 21:QL|

Tu M; quay mot vong (Gtng vai thoi gian T) thi vat
qua vi tri can bang 2 1an, rdi quay tiép mot goc 2a/3 (ang voi thoi gian T/3) vat dén bién 4m

va tong cong da qua vi tri cAn bang 3 lan.

Taco: T+—=9,2—12 =T =6(s) &
. 2=
2 3
:>a):—7z:£(rad/s) / ’—3'
T 3 M, o |
Dé tim trang thai ban dau ta cho t = -1,2s thi 2

17



T T T {x=Acos¢z0,98A

O==(-1,2)+==—-——= '
3 3 15 v =—Awsin ¢>0

Cau 25.

= Chon B.

Khong lam mét tinh tong quat c6 thé xem & thoi diém t; vat co li d6 Xo va dang ting,

dén thoi diém t, vat co 1i do Xo va dang giam, dén thoi diém tzvat co li do -xo va dang giam.

bt =200+2] Lo A
Tir hinh v&: { - 4

t,—t, =2At

Theo baira: £, -1, =0,17(s) va t, —t, =0,0257(s) nén:

At =0,01257(s) = L
16

2At+2(z—Al‘j=0,lﬂ'
4 =

2At=0,0257 T=027n(s)=>w= 2?” =10(rad [ s)

2
Thay At =T/16 va xo = 6 cm vao cong thic x, = Asin%At ta duoc:

6= Asin%% = A=15,679(cm) =v, , =wA=156,79(cm/s) = Chon A.

Ciu 26.
Khéng lam mat tinh tong quat b la
: a2 T/4 - A
¢6 thé xem & thoi diém t; vat c6 van . O L0
. . | @ A g 0
toc vo va dang tang, dén thoi diem t, A i b ARl T
vt ¢6 van toc vo va dang giam, dén b
thoi diém t3 vat co van toc -vo va dang giam.
Theo bai ra:
t,—t =2A1+2 T—Atj T T
. 4 G S IAF 42| ——Ar |=32A1 = Ar=—
4 12
t,—t, =2At
11 [2
é\t At (T/4LAt)
2N
9 ® $ >V
-0 Vo Vo oA
Vo = @WASIn®At |
L5}

18




Thay At = T/12 vao cong thac v, =v__ sin?At

ta tinh ra duoc: v =40cm/s = Chon B.

Cau 27.

2 42
= A :wA:JZ—W:o,S(m/s)
2 m

{v =x'=—wAsin(wt + @)
a

=V = —wwAcos(wt + @)

- —0,5sinp =0,25
—
~.0,5¢c0s @ =—6,25+/3

w=25(rad [ s)= A=0,02(m)

SN x = x=0,02 cos(25t —%j(m)

¢=—g

*Khi t=7,25T = x = 0,02c0s[w.7,252—ﬂ—%j =0,01(m)
w

2
SW,=W-W =" -2 = (1—(%) J=93,75.10‘3(J) = Chon A.

Taco: o=2nf =8n(rad/s): T=1/f=1/4s>At=1/12s

= Trong thoi gian At = 1/12 s vat chua quay hét dugc mot vong.

Goc quét Ap=wAt =8m.1/12=2n/3 = a=m/3 (lac dau thudc goc phan tur thi 1V).
= A =x,/cosa. =3/cos(nt/3) =6 cm = Chon D.

Céau 29.
Gia su Xm > 0, thoi gian 2T/3 twong ung Vvéi goc quét A¢)=§.27r=—

aZZﬁ—A(pZZ

2 6
3
v = Acosa= AP Ly 2 W W
4 4
2
=W, Ly 1M 612500 = chonD.
4 4 2
Cau 30.
Tir d6 thi nhan thay:
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*W=W_ =40.10"@J);

*Thoi gian ngan nhat tr W, =W, /2 dén W, =W__ chinh l1a thoi gian ngan nhit tu

tmax

x=+A /2 d&n x =+A vabing T/8 = 1/16 s, suy ra: T=0,5 s va o = 2/T = 4n (rad/s)

-3
A= ,2W2 _ 2.40.10 _ ~0,05(m) = S(cm):
mw 0,2.(4x)

Lic t =0, W, =W,__ /2 va thé ning dang ting, tic 13 vat ¢6 li d0 x=+A /2 va dang

tmax

chuyén dong vé vi tri bién. Do d6, phuong trinh dao dong co dang:

x=5cos (4m —%J (cm)

= Chon B,C.
kY4

x=5cos (4m + TJ(cm)

Cau 31.
Tir db thi nhan thay:
*W =W, =20.10°(J);

*Thoi gian ngan nhat tir W, =15 mJ=3W,__ /4 (thé ning lic nay W, =W, _ /4)dén W,=0
(thé nang lac nay W, = W__ ) chinh 14 thoi gian ngan nhat tir x = +A/2 dén x =+A va bang

T/6=1/6s,suyra: T=1svaw=2n/T=2n (rad/s)

-3
= A= / 2W2 = 2.20.10 5 =0,05(m) = 5(cm);
mo 0,4.27)

*Luc t = 0, x = A/2 va dang chuyén dong theo chiéu dwong nén phuong trinh dao dong c6

dang: x = 5cos(27rt—§j(cm) = Chon D.

Céiu 32.
Tur d6 thi ta nhan thay:
*V/at that cho anh cung chiéu véi vat va nho hon vat nén anh phai 1a anh ao va day 1a thau
kinh phan ki.
d —f -f 6

*Po phong dai anh: k=——= = =—= f =-90(cm) = Chon C.
d d-f 30-f 8

Cau 33.
Tur d6 thi ta nhan thay:
*\/4t that cho anh cung chiéu véi vat va 16n hon vat nén anh phai 1a anh ao va day 1a thau

kinh hdi tu.
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*Déphéngdaiénhik=—d—= L =§:>f=120(cm):>ChQnA.
d d-f 30-f 6

Cau 34.
Thoi gian hai lan lién tiép c6 van téc bang khong 1a T/2 nén: T/2 = 2,25 — 1,75 suy ra:
T=1s, ®=2n/T=2n (rad/s).

AS _2A g
t,—t, 2,25-1,75

Téc do trung binh trong khoang thoi gian nay: |V|tb =

= A=20(cm)

Trt=0dént; =1,75s phai quét mot goc AP, = ot, =21.1,75=21+1,5m

Gia sir tai thoi diém t;, vat ¢ bién am nén tir vi tri ndy quay nguoc lai mot goc
(2n+1,5m) thi duoc trang thai ban dau va luc nay vat qua VTCB theo chiéu duong. Vi vay,
pha ban dau cua dao dong ¢ = -n/2 = @ = 2nt — /2.

Thayt=0,255s = ®=21.0,25—-7t/2=0 = x= Acos¢ = 20cos0 = 20(cm)
= Chon D.
Ciu 35.

Thoi gian hai lan lién tiép gia toc cua vat co do
I6n cuc dai (vat ¢ vi tri bién) 1a T/2 nén: T/2 = 0,3125 —
0,1875 suyra: T=0,25s, ® = 2n/T = 8 (rad/s).

t; =1,75s}

Van tdc trung binh trong khoang thoi gian nay (x;
=A vax;=-A):

(n-o

_X2—X1 —2A

Vy = = =-160
t,—t  0,3125-0,1875

= A=10(cm)

Tur t =0 dén t; = 0,1875 s phai quét mot goc AD, = wt, =8m.0,1875=1,5x. Vi tai thoi
diém ty, vat & bién duong nén tir vj tri nay quay nguoc lai mot goc 1,5n thi duoc trang thai
ban dau va luc nay vat qua VTCB theo chiéu am. Vi vay, pha
to=0

ban dau cia dao dong @=n2=®=8nt+n/2= X =

10cos(8xnt + /2) cm = Chon A.
Cau 36.

t, = 0,1875s
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Luc hdi phuc luén ludn huéng vé VTCB, luc hdi phuc sinh céng duwong khi vat
chuyén dong vé VTCB va sinh cong 4m khi chuyén dong ra VT bién.

Trong mot chu ki, mét nura thoi gian (T/2) luc hdi phuc sinh céng 4m mot nira thoi
gian (T/2) sinh cong duong.

Dua vao VTLG ta xac dinh duoc:

Lan 1, vat qua li d6 x = -10 cm theo chiéu am ung véi goc quét tir -n/6 dén 2m/3.
Trong giai doan nay khoang thoi gian sinh cong 4m 1a T/6 (trir phan gach chéo).

Dé dén thoi diém lan tha 2013, vat qua 1i d6 x = -10 cm theo chiéu 4m thi can quét
thém 2012 vong va thoi gian sinh cong am cd thém la
2012.T/2 = 1006T.

Tong thoi gian: T/6 + 1006T = 1207,4 s =
Chon D.

Céu 37.

Luc hdi phuc ludn ludén huéng vé VTCB, luc hoi

/2

phuc sinh c6ng duong khi vat chuyén dong vé VTCB va

sinh cong 4m khi chuyén dong ra VT bién. e

Trong mét chu ki, mot nua thoi gian (T/2) luc
hdi phuc sinh cong 4m mat nira thoi gian (T/2) sinh cong duong.

Dua vao VTLG ta xac dinh duoc:

Lan 1, vat qua li d6 x = -10 cm theo chiéu am @ng voi goc quét tir -n/6 dén 2x/3.
Trong giai doan nay khoang thoi gian sinh cong 4m 1a T/6 (trlr phan gach chéo).

Dé dén thoi diém lan thir 2015 vat qua li @6 x = -10 cm theo chiéu am thi can quét
thém 2014 vong va thoi gian sinh cong am c6 thém 1a 2014.T/2
= 1007T.

Téng thoi gian: T/6 + 1007T = 1208,6 s = Chon D.
Cau 38.

/2

Trong gidy dau tién vat di dugc quing dudng 6 cm =
1,5A nén duavao VILG taco: T/12+T/4=1s = T =3s.
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-21:/3

-27/3

Dua vao tinh d6i xtng ta nhan thy, trong gidy thr 2 vat di duoc quing duong ciing 1a
1,5A = 6cm.

Trong giay thur 3, di dugc quang duong la A = 4cm.

Tir d6 suy ra quy luat:
“Oudng dwong di diege trong gidy thir 3n, 3n + 1, 3n + 2 lan lwot la: 4 cm, 6 em va 6 cm”

Trong giay thtr 2013 = 3.671 nén quang duong di duogc trong gidy nay la 4 cm =
Chon B.
Cau 39.

Trong gidy dau tién vat di dugc quang duong 6 cm = 1,5A nén dya vao VTLG ta cé:
T/12+T/lA=1s = T=3s.

Dua vao tinh d6i xiing ta nhan thay, vong tron chia lam 3 phan: Gidy tha 3n + 1 thudc
phan 1, gidy thir 3n + 2 thudc phan 2 va gidy thi 3n + 3 thudc phan 3.

Trong gidy thir 2014 = 3.671 +
1 thuéc phan 1. Trong phan nay,
khoang thoi gian ma luc héi phuc sinh
cong am khi vat di toe VTCB ra VT
bién va bang T/4 = 0,75s
= Chon B. -27/3
Cau 40.

Trong gidy dau tién vat di duoc quing dudng 6 cm = 1,5A nén dua vao VTLG ta co:
TN2+T/A=1s = T=3s.

Dua vao tinh d6i xiing ta nhan thiy, vong tron chia lam 3 phan: Gidy tha 3n + 1 thudc
phan 1, gidy thir 3n + 2 thudc phan 2 va gidy thar 3n + 3 thudc phan 3.

Trong gidy thir 2014 = 3.671 + 1 thudc phan 1. Trong phan nay, khoang thoi gian ma
luc hdi phuc sinh cong dwong khi vat di tir VT x = -A/2 dén VTCB va bang T/12 = 0,25s
= Chon C.
Céu 41.
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2
13,95:W—ki

W =14,4(mJ)
=1 kS?
2 2 _
W, =w - K115 g 4K 5 =04M)  cponc.
2
W, =w - 285" 14 490,45 -10,35(m3)
Cau 42.
2 2
Wa =W 42|<s2 ~ks? 2 =573
5:W— 2 7:1(m\])

Khi di dugc quang duong 3,5S = A + A/6 thi vat lac nay c6 do 16n caa li do:
2 2 2
)= A ASA gy o RE_KA KA 75(3) = chenc.
6 6 2 2 36 2 36
Cau 43.
Cach 1:

x; =A/8 X1 A
¢ % }_YJ_"
Y
t2 t
t, = —arccos 4
Theo baira:t;=t,=tma @ nén:
X, 1 X,
t2 = —arccos — ——arccos —
w A o
arccosﬁ = arccosﬁ - arccosﬁ = L cos l arccosl = E
A A A A 2 8) 4
=X =%A =W, =%W =W =EV\Itl =64(J)

Chon lai géc thoi gian 1a x = A/8 va v <0 thi x = Acos[z—ﬂt + arccoslj

Cho t=5T/8 thi x = Acos (21__7;% +arccos %) ~0,6132A

—W,, =0,6132°W =0,376W =W,, =0,624W =39,9(J) = Chon C.
Cich 2:
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Str dung cong thirc X = Acosat cho ba truong hop:
*Khity=tvat, =2t
ot = l arccos ﬁ
2 A
W

1 = 64(J)
) ( 1 X, j
cos?| =~ arccos -2
2 A

X, = Acos at
= 1 X,
X, = ACOS 2t X, = Acos(E arccosz =W =

*Khi t; = 2t +5T/8:

X, = Acos a)(Zt +%) = Acos(Za)t +57”j = Acos(arccos% +57ﬂj =0,6132A

2
=W, =W -W,, =W [1—[X—A3j J: 64(1—0,61322) =39,9(J) = Chon C.

Cau 44.

t;
0 A
X3 X

Str dung cong thuc X = Acosat cho ba truong hop:

X, = Acos ot

*Khit;=tvat, =4t; { ACOS Aot
X, = @

wt = larccosﬁ ~ 0,3569(rad)
4 A
- W,
X = Ac0s0,3569 =0,937A=W =—L—-=3417(J)
0,937

*Khi tz = 4t +T/4:

X, = ACOS a)(4t +%) = Acos(4a)t + %) = Acos(4.0, 3569+ %) ~—0,9898A

2
=W, =W,, =W (ﬁj =34,17.0.9898° = 33,5(J) = Chon A.
A

Cau 45.

Khi t = 0 vat xuat phat tir vi tri bién duong nén x = 13coswt (cm).
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*Khi t = to thi x, =15c0s wt, =12(cm) = cosat, =0,8 = wt, =arccos0,8
*Khi t = 7t thi X, =15c0s7mt, =15cos7(arccos0,8) =—-3,10(cm) = Chon C.
Cau 46.
Chu ki dao dong diéu hoa: T = % =0,5(s). Vi thoi gian 0,125 s = T/4 nén vat di tur X3

=9 ¢m dén X, = -12 cm theo chiéu 4m (néu di theo chiéu duong dén x = A rdi quay lai x, = -
12 cm thi can thoi gian 16n hon T/4)

x; =-12 cm

uy=9%cm
— o o— o
A o0 o
“ &
Téc d6 dao dong trung binh cua vat giira hai thoi diém do:
9-(-12)
= A1o0

=168(cm/s)
0,125

Cau 47.

Trong gidy dau tién vat di duoc quing duong 6 cm = A nén dya vao VTLG ta co:

T/12+T/12=1s = T =6 s (vong tron chia lam 6 phan, mdi gidy mot phan).

Quing duong di dugc trong: phan 1, phan 2, phan 3, phan 4, phan 5, phan 6 lan luot
la6cm,3 cm,3 cm, 6 cm,3 cmva3cm.

Trong gidy thir 2015 = 6.335 + 5 thugc phan 5 nén quing duong di dugc trong gidy
nay la 3 cm.

Trong gidy thtr 2017 = 6.336 + 1 thudc phan 1 nén quing dudng di duoc trong gidy
nay la 6 cm.

= X+y=9cm = Chon C.

T/12 T/12

Ciu 48.
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Trong gidy dau tién vat di duoc quing duong (18 - 6v3) cm = A2 + (A - A/3/2)
nén dya vao VILG ta c6: T/6 + T/12=1s = T =4 s (vong tron chia lam phan, mdi gidy
mot phan).

Quing dudng di duoc trong: phan 1, phan 2, phin 3 va phan 4 Ian luot 1a (18 - 6+/3)
cm, (6 + 6\/5) cm, (18—6x/§)cmvé(6+6\/§) cm.

Trong gidy thtr 2013 = 4.503 + 3 thudc phan 3 nén quing dudng di dugc trong gidy
nay la x = (18 - 6+/3) cm.

Trong gidy thir 2020 = 4.504 + 4 thugc phan 4 nén quing duong di dugc trong giay
néyléy=(6+6\/§) cm.

= X+y=24cm = ChonD.

Cau 49.
Vi anh va vat dao dong ciing pha nén anh va vat cing chiéu. Do d6, hé sé phong dai
anh duong:
K 2 45
A 4 ™2
D A - (1) |
d &7, =0,5= f =-18(cm
18— f (em) T/
= Chon D
-/3
Cau 50.
Bién do: A=15/2=7,5cm.
Cach 1:
S max =2Asin7[—tl A:2Asin”Tt1:>t1=%
Tur cong thuc: =
at, 7, T
S,in =2A-2Acos—= A=2A-2Acos —==1t,=—
T T 3
=t -t =%—% :TE — b2 T =0,6(s) = Chon B.
Cach 2:
R e SRR
Vi : = S A L LI I =S (YO
S L =A T 3 6 6
min(—] t2 = —
8 3
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= Chon B.
Cau 51.

2
Véi vat dao dong diéu hoa thi F = —kx = —ma?x = —m(zT—”j X

Tir d6 thi tathay x = 0,2 m, F =-0,6 N va m = 0,01 kg ta duoc:

2
-0,6 = —0,0l(z_l_—ﬂj 0,2 =T =0,363(s) = ChonD.
Cau 52.

Tdc d6 trung binh M’ trong 1 chu ki: v, = % =16= 4_;_6\ = A'=8(cm)

Anh that M’ dao dong cling phuong cting chu ki, nguoc pha véi M va véi bién do:
: A
A :A|k|:>|k|:K:2:>k:—2

Do phong dai anh: A S Sl S =8(cm) = Chon C.
d d-—f 12— f

Cau 53.

Lan thir 30 qua li o A3 /2 thi géc quét: Agp = %” +(%— j27z B

Tuong ung Vi thoi gian la

4_31- —43=T :3(3):>a):2—7r:2—”(rad/s)
3 T 3

Quang duong di dugc trong thoi gian nay: Agp = 2?7[ +14.27

14.4A

A+[A—A7ﬁ]
= AS = A+{A—AT\/§]+14.4A ~57,13A
Téc do trung binh:
_AS _57,13A

V, = = =6,203(cm/s) = A=4,67(cm
b= =3 (cm/s) (cm)

=a,, =o A=20,5(cm/s?) = ChonD.
Cau 54.
Liic dau: x, = Asinat, =10

28



:>smcot1_1X:>coswt1 «/1 sin’ o, 1—— (1)

Sau d6: x, = Asin(2et,) =16 = Asin at, cosat, =16 (2)

Thay (1) vao (2): 2.10., ’1—1'2—0 =16 = Azs—;(cm) = Chon A.

Céu 55.
Khoang thoi gian giita hai lan lién tiép c6 dong nang bang thé ning At = T/4.

Hai thoi diém vuéng pha thi |v,|= w|x|=® —

2 2 2
:>a):|a1| %67 ——=4x(rad/s) = A= \/xf+%=\/%+%=4x/§(cm)

v,| 24z

= Chon C.
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CHU DPE 2: CON LAC LO XO
Ciu 1. Con lic 10 xo dao dong diéu hoa trén mat phang ngang khong ma sat. Khi vat ¢ vi tri
bién ta giir chat mot phan cua 16 xo 1am co ning ctia Vat giam 10% thi chiéu dai 10 xo giam:

A. 18%. B. 20% C. 10%. D. 15%.

Cau 2. Con lic 16 xo dao dong theo phuong ngang véi bién do A. Mot dau lo xo dwoc gan ¢b
dinh vao diém Q, d4u con lai gén vao vat m. Bé qua ma sat. Khi tdc do cua vat co gia tri cyc
dai thi ra giir ¢6 dinh diém cach diém Q mét khoang bang 5/9 chiéu dai tu nhién cua 16 xo.
Lic nay 10 xo dao dong véi bién do:

A.A' = 2A/3. B.A'=15A, C.A' = A 3/4. D.A " =45 /3.
Cau 3. Mot con lic 16 xo duge dat nam ngang gém 16 xo c6 d6 cimg k = 40N/m va vat nang
khéi lugng m= 400g. Tir vi tri c4n bang kéo vat ra mot doan 8 cm rdi tha nhe cho vat dao
dong diéu hoa. Sau khi tha vatt = 77 /3s thi giir dot ngot diém chinh giita ciia 10 xo Khi d6
bién do dao dong cua vat sau khi giir 10 xo la:

A.A'=4{3cm. B.A'=15cm. C.A'=4cm D.A' =247 cm.
Cau 4. Mot con lic 16 xo dao dong diéu hoa trén mat phang nam ngang véi bién ¢ 8cm. Khi
vat t6i vi tri dong nang bang thé ning thi giit ¢ dinh Mot vi tri trén 10 xo cach vat mot
khoang bang 3/4 chiéu dai caa 16 xo. Khi d6 bién do dao dong cua vat la

A.\/ﬁ cm. B.\/E cm. C.6cm. D.7cm.

Ciu 5. Mot con lic 10 xo dao dong diéu hoa theo phuong nam ngang quanh mét vi tri can
bing véi bién d6 A. Con lac gom 16 xo ¢o chiéu dai tu nhién 1o (khéi lugng khong dang ké va
c6 do cung xac dinh), c6 mot dau duoc gan cb dinh vao diém O va vat nang c6 khdi lugng m
duoc gén vao dau con lai C cua 16 xo. Khi 10 xo ddn mot doan x thi dong ning ctia vat bang 3
lan thé nang; ngay tai thoi diém dé, gitr ¢ dinh diém M thudc truc 16 xo thi chiéu dai cta 1o
xo dao dong luc d6 1a b. Vat tiép tuc dao dong diéu hoa nhung quanh mét vi tri can bang méi
V6i bién d6 0,5A4/3. Viét biéu thirc tinh Iy theo b va A.

A.b=08(+ Al2). B. b =0,8(lo - A/2).

C.b=0,2(lo - A/2). D. b =0,2(l +A/2).

Cau 6. Mot con lc 10 xo c6 k = 18 N/m va vt nang co khéi lugng m = 0,2 kg. Pua vat dén
vi trf 10 xo dan 10 cm rdi tha nhe cho vat dao dong diéu hoa. Sau khi di dugc quing dudng 2
cm thi gitr ¢b dinh diém C cach dau cb dinh mot doan thang bang 1/4 chiéu dai cua 10 xo, khi
do6 vat tiép tuc dao dong véi bién do Ay, Sau mot thai gian vat di qua vi tri dong nang bang 3
1an thé ning va 10 xo dang dan thi tha diém cd dinh C ra va vét tiép tuc dao dong véi bién do

Az. Tim Az.
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A. 70 cm. B. 10 cm. C. 9,93 cm. D. 20 cm.
Cau 7. Mot con lic 10 xo dit ndm ngang c6 k = 18 N/m va vat nang c6 khdi luong m = 0,2 kg
Pua vat dén vi tri 10 xo dan 10 cm rdi tha nhe cho vat dao dong diéu hoa. Sau khi di duoc
quing dudng 2 cm thi giit ¢ dinh diém chinh giira cua 10 xo, khi d6 vat tiép tuc dao dong véi
bién do A;. Sau mot thoi gian vat di qua vi tri dong ning bang thé ning tiép tuc gitr ¢ dinh
diém chinh giita ciia phan 10 xo con lai va vt tiép tuc dao dong véi bién do A,. Tim Ao.

A. 3,86 cm. B. 3,57 cm. C.9,93cm. D. 4,12 cm.
Ciu 8. Mot con lic 16 xo treo thang dung, chiéu dai cua 10 xo lac khong bi bién dang 14 23
cm. Nang vat nang 1én dé 10 xo khong bién dang rdi tha nhe thi vat dao dong diéu hoa theo
phuong thang dimng quanh vi tri can bang O. Khi vat ning di qua vi tri ¢6 1i d6 x = 2,52 cm
thi ¢6 tc do 50 cm/s. LAy g = 10 m/s°. Tinh chiéu dai cua 16 xo, luc dan c6 do 16n bing 1,2
trong luc.

A.33cm. B. 29 cm. C.30cm. D. 35cm.
Cau 9. Trong thang may treo mot con lic 1o xo c6 do cing 25 N/m, vat ning c6 khi luong
400 g. Khi thang méy dimg yén ta cho con lic dao dong diéu hoa, chiéu dai con lic thay doi
tir 32 cm dén 48 cm. Tai thoi diém ma vat o vi tri thap nhat thi cho thang may di xuéng
nhanh dan déu vai gia tbc a = g/10. Liy g =z = 10 m/s%. Bién d6 dao dong cua vat sau do 1a:

A. 17 cm. B. 19,2 cm. C.8,5cm. D. 9,6 cm.
Ciu 10. Con lic 16 xo treo trong thang may. Khi thing may dimg yén, vat nho dao dong diéu
hoa v6i bién d6 3 cm va chu ky 14 0.4 s. LAy gia téc trong truong g = 10 =72 (m/s?). Khi vt
nho & vi tri cin bang dang di xubng thi thang may di 1én nhanh dan déu vai gia téc 2 m/s?.
Bién d6 dao dong méi cua vat nho la:

A.3,8cm. B. 3,4 cm. C.3,1cm. D.2,2cm.
Cau 11. Trong thang may c6 treo mot con lic 10 xo c6 d6 cung k = 25 N/m, vat nang c6 khoi
luong 400g. Khi thang may ding yén ta cho con lic dao dong diéu hoa, chiéu dai con lic 10
xo thay ddi tir 32 cm dén 48 cm. Khi vat di qua vi tri can bang thi thang méy di 1én nhanh dan
déu voi gia tdc a = g/5. Tim chiéu dai cuc dai va cyc tiéu ciia 10 xo trong qua trinh thang may
di lén. LAy g = 72 = 10 m/s*.

A.51,8cm; 34,6 cm. B. 51,2 cm; 45,2 cm.

C. 51,8 cm; 45,2 cm. D. 51,2 cm; 34,6 cm.
Cau 12. Mot con lic 16 xo gdm vat nhé c6 khdi lwong 100g dwoc gan véi 10 xo nhe co do

ctng k = 100 N/m, 10 xo duoc treo va thang may dang ding yén va dao dong diéu hoa véi
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bién d6 2 cm. LAy g = 10 m/s.Tinh bién do dao dong cua vat sau khi thang roi tu do xuéng
dudi, biét vat dang & bién trén thi thang bat dau roi.

A.lcm. B.2cm. C.5cm. D.4cm.
Ciu 13. Trong mot thang may dimg yén co treo mot con lic 16 xo. Con lic gom vat nho co
khéi lugng m va 16 xo nhe c6 d6 ctimg k dang dao dong diéu hoa véi bién do A. O thoi diém t
nao d6 khi con lic dang giao dong thi thang may bat dau chuyén dong nhanh dan déu di 1én
trén theo phuong thang dung. Néu tai thoi diém t con lic

A. qua VTCB thi bién d¢ dao dong s€ tang Ién.

B. & Vi tri bién trén thi bién d6 dao dong sé giam di.

C. ¢ vi tri bién dudi thi bién do dao dong sé tang 1én.

D. qua VTCB thi bién d6 dao dong sé& khong thay doi.
Cau 14. Hai 160 xo nhe ghép ndi tiép c6 d6 cang lan luot 1a ky = 2 Ko va ky = Ko. Pau con lai
cua 1o xo 1 ndi véi diém cb dinh, dau con lai cta 1o xo 2 ndi voi vat m, sao cho m ¢6 thé dao
dong khong ma sat trén mat phang ngang. Kéo vat m dé hé 1o xo ¢6 d6 dan tong cong 12 cm
roi tha nhe dé m dao dong diéu hoa theo phwong tring véi truc cia cac 16 xo. Ngay khi dong
ning bang ba lan thé ning 1an dau, nguoi ta giir chat diém néi giira hai 16 xo thi bién do dao
dong cia m sau d6 bang bao nhiéu.

A. 642 cm. B. 0,75+/21 cm. C. 24/22 cm. D. 643 cm.
Cau 15. Ba lo xo0 ¢6 chiéu dai tu nhién béng nhau va bﬁ“mg 20 cm, ¢6 d6 cung lan luot 1a ky =
50 N/m, k, = 100 N/m va ks = 150 N/m, vat dao dong co kich thudc khong dang ké ¢ khbi
luong m =1 kg, khoang cach MN = 80 ¢cm ( xem hinh v§).

0 A

k3 k; ki
VI 0 00030000000000000 £ 00000000003000000000 WWWM *N

C B

Luc dau cac diém ndi giir cac 10 xo 1a B va C duoc giit ¢d dinh, kéo m dé 16 xo din mot doan

A 16i tha nhe thi m dao dong diéu hoa theo phuong Ox triing v&i truc cta cac 16 xo. Khi 1an
luot tha cac diém B va C ( dé cac 10 xo cung tham gia dao dong) & cac thoi diém m qua O lan
2 va qua O 1an 4 thi m cach N gan nhét lan lugt 1a x va y. Néu|x—y| =2 (cm) thi A bang bao
nhiéu?

A. 1225 cm. B. 15,5 cm. C. 6,46 cm. D. 11,6 cm.
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Cau 16. Ba 10 xo0 ¢6 chiéu dai tu nhién béng nhau va bang 20 cm, c6 dg cung lan luot 1a ky =
50 N/m, ky = 100 N/m va ks = 150 N/m, vat dao dong c6 kich thudc khong dang ké co khdi
lugng m = 1 kg, khoang cach MN = 80 ¢cm (xem hinh v¢)

k

k3 kz 1
0y g MMWMW' N

C B

Luc dau cac diém ndi giit cac 10 xo 1a B va C duoc giir ¢d dinh, truyén cho m mét te do v thi m

dao dong diéu hoa theo phuong Ox tring véi truc cia cac 16 xo. Khi lan luot tha cac diém B va
C ( dé cac 16 xo cung tham gia dao dong) & cac thoi diém m qua O lan luot 2 va qua O 1an 4 thi
m cach N gan nhat lan luot 1a x va y. Néu |X - y| =2 (cm) thi v bang bao nhiéu?

A. 109 cm/s. B. 155 cm/s. C. 646 cm/s. D. 116 cm/s.
Céu 17. Mot con lic 16 xo dao dong diéu hoa theo phuong ngang véi bién do A. Lo xo cia
con lic gém n 16 xo gidng nhau ghép song song (n > 4 ). Khi vat ning cach vi tri can bing

mot doan A/2 thi c6 4 10 xo khong con tham gia dao dong. Tinh bién d6 dao dong mdi,

n—4 Vn®+n+1

A. =A,|—. B. =A——M,
A n-1 A 2n
Jn?—n+1 n-1
C. =A——M. D.A=A|——.
A& n Ag n-4

Cau 18. Mot con lic 10 xo treo théng dung, vat treo co khéi lugng m. Vat dang & Vi tri can
bang, ngudi ta truyén cho né mot van téc huéng xudng dudi thi sau thoi gian 7/20(s), vat
ding lai tuc thoi lan dau va khi d6 10 xo dan 25 ecm. LAy gia téc trong truong g = 10 m/s?.
Biét vat dao dong diéu hoa theo phuong thang ding tring vdi truc cia 16 xo. Khi & vi tri cao
nhit 16 xo

A.dan 5 cm. B. nén 5 cm. C.dan 7 cm. D.nén 7 cm.
Cau 19. Mot con lic 10 xo treo théng dang, lac can béng 10 xo dan 4,9 cm. Kéo vat nang
xudng dudi vi tri can bang dé 1o xo din mot doan 1, rdi tha nhe thay con lic dang dao dong
diéu hoa. Gia toc trong truong g = 9,8 (m/sz). Tai thoi diém c6 van toc 50 cm/s thi c6 gia tdc
200 cm/s”. Tinh Al

A.8,5cm. B.3,1cm. C.3,7cm. D. 8,6 cm.
Cau 20. Mot con lic c¢6 16 xo dao dong didu hoa theo phwong thing dimg ( tring véi truc cua
10 x0), khi vat ¢ cach vi tri cAn bang 5 cm thi c6 tc d6 bang khong va 16 xo khong bién dang.

Cho g = 9,8 m/s®. Téc do cua vat khi di qua vi trf can bang 1a
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A. 0,7 m/s, B. 7 m/s. C. 72 mss. D.0,7 \2 mss.
Ciu 21. Mot con lic 16 xo treo thing ding ( coi gia tdc trong trudng 1a 10 m/s%) qua ciu co
khéi lwgng 120g. Chiéu dai ty nhién cta 10 xo 1a 20 cm va do cang 40 N/m. Tir vi tri can
bang, kéo vat thiang dung, xudng dudi téi khi 16 xo dai 26,5 cm rdi budn nhe cho no dao dong
diéu hoa. Pong ning cua vat lac 16 xo dai 25 cm 1a:

A. 24,5 mJ. B. 22 mJ. C. 12mJ. D. 16,5 mJ.
Cau 22. Mot con lac 10 xo gdm qua cau nho m = 100g va lo xo ¢6 d6 ctng k = 40 N/m duoc
treo thang dung. Nang qua cau 1én thang ding bang luc F = 0,8 N cho toi khi qua cau dung
yén rdi budng tay cho vat dao dong. LAy g = 10 m/s%. Luc dan hdi cuc dai va cuc tiéu tac
dung Ién gia treo 1a

A. 1,8N va ON. B. IN va 0,2N. C.0,8N va 0,2N. D.1,8N va 0,2N.
Céu 23. Con lic 10 xo ¢6 k = 50 N/m, m = 200g treo thang ding. Giit vat dé 16 xo nén 4 cm
roi tha nhe lac t = 0. Tinh tmin & Fan = 0,5 Fanmax va dang ting

A. 0,28 s. B.0,12s. C.0,10s. D.0,13s.
Céu 24. Mot con lic 10 xo treo thang ding dao dong didu hoa véi chu ky 1s, sau 2,5s ké tir
lic bat dAu dao dong vat c6 li do -5+/2 cm di theo chidu am véi toe d6107+/2 cm/s. Chon
truc toa d6 Ox thang dung, goc tai vi tri can bang va chiéu duong huéng xudng. Biét luc dan
hdi cua 10 xo nho nhat 6 N. LAy g = z? (m/s%). Luc dan hdi cia 16 xo tac dung vao vat lac t =
0,125s la

A. 12,3 N. B. 14N. C. 8,2N. D. 12,8N.
Ciu 25. Mot con lic 16 xo dao dong doc theo truc thang dung cia nd véi phuong trinh x =
2,25 /2 cos (207t /3) cm, t tinh bang s. Trong mét chu ki, khoang thoi gian ma lyc kéo vé
nguoc huéng véi hee dan hoi tac dung vao vat la:

A.01s. B. 0,05s. C.0,15s. D. 0,075s.
Céu 26. Mot con lic 16 xo nam ngang gom vat ning tich dién q =20uC va 1o xo ¢6 do cing
k =10 N/m. Khi vt dang ndm cén bang, cach dién, trén mit ban ngang nhin thi xuét hién
tirc thoi mot dién trudong déu E = 2,5. 10 V/m trong khong gian bao quanh c¢6 huéng doc
theo truc 10 xo. Sau d6 con lic dao dong véi bién do A doc theo truc cua 10 xo. Gia tri A 1a

A.15cm. B. 1,6 cm. C.1,8cm. D. 5,0 cm.
Ciu 27. Mbt con lic 16 xo gdm qua ciu nho khdi lwong m mang dién tich q = + 5.10°°C va ¢6
d6 cing k = 10N/m, dao dong diéu hoa véi bién d6 5 cm trén miat phing nim ngang khong
ma sat. Tai thoi diém qua cau di qua vi tri can bang va c6 van toc hudng ra xa diém gan 16 xo

V6i gid nim ngang, nguoi ta bat mot dién truong déu co cuong d6 E = 10* V/m, cing hudng

34



véi van tde cua vat. Ti s6 tbe do dao dong cuc dai cua qua cau sau khi co dién trudng va
trude khi co dién trudng bang.

A2. B.\/3. c.\2. D. 3.

Ciu 28. Mot qua niang c6 khdi lwong m = 1 kg, nam trén mat phang nam ngang, dugc gam
V6i 10 x0 nhe ¢6 d6 cting k = 100 N/m, theo phuong thang dimg. Pau ty do cua 16 xo bét dau
dugc nang 1én thing ding vai van tc v = 1 m/s. LAy g = 10 m/s®.X4c dinh do bién dang cuc
dai cua 1o xo

A. 0,05 m. B. 0,15 m. C.0,1m. D.0,2m.

Cau 29. Mot con lic 16 xo ¢6 tan s6 goc riéng o= 25 rad/s, roi tu do ma truc 10 xo thang
dung, vat nang bén dudi. Ngay khi con lac c6 van toc 42cm/s thi dau trén 10 xo bi giit lai.
Tinh van toc cuc dai cua con lic

A. 60 cm/s. B. 58 cm/s. C. 73 cm/s. D. 67 cm/s.
Cau_30. Mét con lic 10 xo0 c6 tan sb gbc riéng ® = 25 rad/s, roi tu do ma truc 10 xo théng
dang, vat nang bén dudi. Sau khi roi duoc 0,05 s thi dau trén 16 xo bi giir lai. Tinh van téc
cuc dai cua con l4c. Liy g = 10 m/s°.

A. 60 cm/s. B. 58 cm/s. C. 40+/2 cmis. D. 10~/41 cm/s.
Cau 31. Mot con lic 10 xo treo thang diing gém vat nang c6 khdi lugng m = 100g va 16 xo ¢6
khdi lwgng khong dang ké. Chon goc toa do & Vi tri can bang, chiéu dwong hudng lén. Biét
con lic dao dong theo phuong trinh x = 4cos(10t + 77/3) cm. LAy g = 10 m/s®. Bo 1n luc dan
hdi tac dung vao vat tai thoi diém vat da di quing duong 3 cm( ké tir thoi diém ban dau) 1a

A.11N. B.1,6 N. C.0,9N. D. 2N.

Cau 32. Mot con lac 16 xo ndm ngang c6 d6 ctiing k = 100N/m, vat nho khéi lwong m = 100g.
Tir vi tri can bang, ngudi ta tac dung 1én vat mot luc khong do6i, c6 do 16n F = 4N, hudéng theo
phuong ngang va lam cho 16 xo dan ra. Ly 7% = 10.Thoi gian ngén nhat ké tir khi vat chiu
tac dung lre dén khi 16 xo dan 7 cm 1a

A. 0,067 s. B. 0,079 s. C.0,05s. D. 0,077 s.

Cau 33. Mot 10 xo khdi lugng khong dang ké, do ciing k = 100 N/m mot dau gan cb dinh,
dau con lai gan véi vat nang khéi luong 250g dit theo phuong ngang. Tai vi tri 10 xo khong
bién dang thi kéo vat bang mot luc F khong doi. Sau khoang thoi gian 77 /40 s thi thoi tac
dung lyc. Vat dao dong diéu hoa voi bién do 10 cm. Tinh F

A.5N. B.7N. C.10N. D.3N.

Cau 34. Con Ilic 1o xo treo thang dimg c6 k = 40 N/m, khdi lugng vat ning m = 0,1 kg, dao

dong diéu hoa véi bién dd Ag = 4 cm. Ly g = 10 m/s?
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Néu khi vat qua vi tri can bang mot vat khac c6 khdi luong A m = 0,02 kg chuyén
dong cung van tdc tirc thoi vai né dén dinh chit vao nd thi toc dd cuc dai cua hé sau do 1 vy.

Con néu khi vat qua vi tri can bang nguoi ta dit nhe mot vat c6 khéi luong 0,02 Kg,
thi tc do cuc dai cua hé sau d6 1a v,. Chon cac phuong an ding.

A.v;=97,1cm/s. B. v, =67,4 cm/s. C. v1 =80,5cm/s. D. v, =267,1 cm/s.
Cau 35. Con lic 16 xo treo thing dimg c6 k = 100 N/m, khéi lwong vat ning m = 0,5 kg, dao
dong diéu hoa véi bién do Ao = 5cm. Ly g = 10m/s?

Néu khi vat qua vi tri can bang mot vat khac c¢6 khdi lugng &4 m = 0,5 kg chuyén
dong cuing van toc tic thoi voi né dén dinh chit vao no thi bién do cua hé sau d6 1a Aj.

Con néu khi vat qua vi tri can bang ngudi ta chdng nhe mot vat c6 khdi lwong 0,5
kg, thi bién d6 cua h¢ sau do 1a A,. Chon phuong an dting.

A.A; =543 cm. B. A, =542 cm. C. A; = 5cm. D. Ay=25/6 cm.
Cau 36. Trong khoang thoi gian t = 0 dén t; =7 /48 s dong ning cta vat dao dong diéu hoa
tang tir 0,096J dén gia tri cuc dai rdi sau d6 giam vé 0,064J. Biét rang, o thoi diém t; thé ning
cua vat ciing bang 0,064J. Néu khéi lugng caa vat 1a 100g thi bién d6 giao dong cua vat 1a:

A.25cm. B. 4 cm. C.5cm. D. 8 cm.

Cau 37. Trong khoang thoi gian t = 0 dén t; = 1/48 s dong ning cua vat dao dong diéu hoa
tang tir 0,096 J dén gia tri cuc dai roi sau d6 giam vé 0,064 J. Biét rang, ¢ thoi diém t; thé
ning cua Vit ciing bang 0,064 J. Néu khdi lugng cua vat 1a 100g thi bién do dao dong cua vat
la:

A.2,5cm. B.4 cm. C.5cm. D.8cm.

Cau 38. Cho hai con lic 10 xo giéng hét nhau kich thich cho hai con lic dao dong diéu hoa
cung pha nhung voi bién do lan lugt 13 2A va A. Chon gdc thé nang tai vi tri can bang cua hai
con lic. Khi doéng nang ciia con lac thir nhat 1 0,6J thi thé nang cta con lac tha hai 1a 0,051
Khi thé nang ciia con lac thir nhat 13 0,4J thi dong nang ciia con lac thir 2 1a:

A. 0,6J. B. 0,4J. C. 0,24J. D. 0,1J.

Cau 39. Mot con lac 16 xo dat nim ngang mot dau ¢b dinh, dau kia gan véi vat nho. Lo xo ¢o
d6 cing 200 N/m, vat c6 khéi luong 2/ 7° kg. Vat dang dimg yén & Vi tri can bing thi tac
dung vao vat mot luc c6 do I6n 4 N khong doi trong 0,55 s. B6 qua moi ma sat. Sau khi
ngung tac dung, vat dao dong véi bién do la

A.2cm. B. 2,5 cm. C.4cm. D. 242 cm.

Céau 40. Cho co hé nhu hinh vé : ma = 1 kg; ,mg = 4,1 kg va k = 625 N/m. H¢ dat trén mat

ban nam ngang. Kéo vat A theo phuong thiang dtng 1én trén khoi vj tri can bang mot doan 2
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cm rdi tha nhe, sau d6 vat A dao dong diéu hoa, vat B luén nam yén trén mit

ban. LAy g = 10 m/s®. Goi Fmax va Fmin lan luot 1a d6 16n cuc dai va luc cuc tiéu
ma mat ban tac dung 1én B. Chon cac phuong an sali.

A. Frnax = 63,5 N. B. Fmin = 38,5 N.

C. Fmax = 59,98 N. D. Fmin = 39,98 N.

A
3
=
—
=
=
——
=
=
=
Cau 41. Mot vat A ¢c6 my = 1 kg noi vai vat B ¢co my = 4,1 kg bang 16 xo nhe ¢co [ B
k = 625 N/m. Hé dit trén ban ndm ngang, sao cho B nam trén mit ban va truc 10 &
xo ludn thing dung. Kéo A ra khoi vi tri can bang mot doan 1,6 cm rdi budng

nhe thi thiy A dao dong diéu hoa theo phuwong thing dung. Liy g = 9,8 m/s% Luc tac dung
1én mit ban c6 gia tri I6n nhat va nho nhat 1a:

A. 19,8N va 0,2N. B. 50N va 40,2N. C. 60N va 40N. D. 120N va 80N.
Ciu 42. Mot con lic 10 xo ¢6 k = 100 N/m treo thang dung véi gia treo, dau dudi gan voi vat
nang m = 250g, kéo vt xuéng dusi VTCB mot doan 2 cm, rdi truyén cho ndé mét van toc
bing 4043 cm/s hudng 1én trén. Goc thoi gian 1a lac truyén van toc. Liy g = 10 m/s%. Tim
cong cua lyc dan hoi con lic 10 xo trong khoang thoi gian tirt; = 7/120 s dént, = t; + T/4.

A.-0,08 J. B. 0,08 J. C.0,1J. D. 0,02 J.

Céu 43. Mot con lic 10 xo gdm 10 xo c6 d6 cung k = 100 N/m va vat nang khéi lugng m =
400 g, duoc treo vao tran ciia mot thang may. Khi vat m dang dung yén & vi tri cAn bang thi
thang may dot ngot chuyén dong nhanh dan déu di 1én véi gia téc a = 5 m/s? va sau thoi gian
5 s ké tir khi bat dau chuyén dong nhanh dan déu thi thang may chuyén dong thang déu. Lay
7%= 10. Thé nang dan hoi 16n nhat cua 16 xo ¢6 duoc trong qua trinh vat m dao dong ma
thang may chuyén dong thang déu c6 gia tri

A. 0,32 J. B. 0,08 J. C.0,64J. D. 0,16 J.

Cau 44. Mot con lac 16 xo ¢6 tan sd riéng 1a 20 rad/s, dugc tha roi ty do ma truc 16 X0 thang
dang, vat nang bén dudi. Ngay khi con lic c¢6 van téc 50+/3 cm/s thi dAu trén 16 xo bi gitr lai.
Cho g = 10 m/s. Bién d6 ctia con lic 16 xo khi dao dong diéu hoa 1a

A.5cm. B.6 cm. C.2,5cm. D. 4,5cm.

Ciu 45. Mot con lac 10 xo gdm 16 xo va qua cau nho m dao dong diéu hoa trén mat ngang véi
bién d6 5 cm va tan sé goc 10 rad/s. Pung luc quéa cau qua vi tri can bang thi mot qua cau nho
cung khéi lwong chuyén dong nguoc chiéu véi van tée 1 m/s dén va cham dan hoi xuyén tim
VGi qua cau con lic. Vao thoi diém ma van toc ciia m bang 0 1an thir nhat thi hai qua ciu cach
nhau bao nhiéu?

A. 13,9 cm. B. 17,85 cm. C. 10\5 cm. D.2,1cm.
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Ciu 46. Vat m = 100g treo dau ty do caa con lic 10 xo thing ding k = 20 N/m. Tai vi tri 10
xo khong bién dang dat gia d& M ¢ du6i sat m. Cho M chuyén dong dudi a = 2m/s®. Liy g =
10 m/s?. Khi 16 xo dai cyc dai lan 1 thi khoang cach m, M gang nhét gi4 tri nao sau day?
A.5cm. B.4cm. C.3cm. D. 6 cm.
Ciu 47. Mot con lac 16 xo gém 10 xo ¢6 dd cang 100 N/m va vat nho ning 400g, duoc treo
vao tran cua thang mdy. Vat dang dung yén & Vi tri can bang, thang may dot ngot chuyén
dong nhanh dan déu di 1én véi gia téc 4 m/s® va thoi gian 3 s thang may chuyén dong thang
déu. LAy g = 10m/s® = 72 m/s®. Xac dinh tdc d¢ dao dong cuc dai cua vat so véi thang may
sau khi thang may chuyén dong thang déu.
A. 167 cm/s. B. 87 cmls. C.24rx cm/s. D. 207z cm/s.

HUONG DAN GIAl
Cau 1.
Theo bai ra :W, =0,9W, <> k,A? =0,9k A’ (1).

Mt khac, ngay trudc va sau khi gitt ¢ dinh d6 16n luc dan hoi cuc dai bang nhau:
kA =k,A (2).

Tur (1) (2) suy ra: Az = 0,9A4, k; = 0,9k, hay I, = 0,915 tire 1a chiéu dai giam 10%
= Chon C.
Cau 2.

KhiV=Vnxthix=0

Ap dung cong thuc: A? =n(A® —x*)+n°x* véin=4/9 vax =0

4 4y} 2
= [Z(A?=-0 —| .0==A=Chon A.
=A \/9( )+(9j 3 = o

Cau 3.

Phuong trinh dao dong: x = Acos /kt =8cos10t (cm)
m

Khit=77/3 sthix= 800810.%Z =—4(cm)

Ap dung cong thuc: A’ = n(A2 - X2)+ n’x* véin=0,5vax=-4(cm)

= A =4/0,5(8” —4%)+(0,5)?.4? = 23/7(cm) = Chon D
Cau 4.
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Khi thé nang bang dong ning thi |X| = A 42(cm)

N

Ap dung cong thuc: A? = n(A2 - x2)+ n°x? véin=0,75 va || = 42 (cm)

= A= \/o, 75(8° - 4%.1)+(0,75)" .4°.2 =/42(cm) = Chon A

Cau 5.
Quy trinh giai nhanh:
At s 3t A ia A A w
Buéc 1 : Tai thoi diém gilr co dinh X=+— nén the nang lac nayW, = —
n n

Buéc 2: Phan thé nang bi nhét W, = 'TZWt = 'TZWZ
n

A2 1 A2
Budc 3: Co nang con lai W'=W -W_ :W[l— Izzj:k AT KA (1 I2 )

2 2 (7 In?
SYUN LIPS Y Y
k' l.n | I.n

Khi dong ning bang 3 1an thé ning thi x = A/2.

Ap dung cong thac: A'=A ITl(l—Il—zz), thayn=2, A’ = 0,5A+/3 va l,=1-1 ta
.n

duoc: I, /1=0,8. Nghia 13, chiéu dai ciia 10 xo phan dao dong 1a 80%. Ma tai thoi diém nay
tong chiéu dai caa 16 xo 1a 1,+A/2 nén b = 0,8( |, + A/2)=>Chon A.
Ciu 6.

Vi nang lugng duoc bao toan nén:

kA> kA

2
5 5 + W :% = A, = A=10(cm)= Chon B.

Cau 7.
D6 ciing cua cac 10 xo sau 1an 1, 1an 2 gitt ¢b dinh lan luot 1a: ky =2k =36 N/m va k, =
2k =72 N/m

Sau 1 lan ( luc nhét x = 0,8A),thé niang bi nhdt va co nang con lai lan luot 1a:

2 1k(0,8A) i
_1ke _1K(0OBA) o KA (o
22 2 2 2
W, =W -W,, . =0,68W

n

SE
=
(=]
-
=
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Sau lan 2( lac nhét X, = Allx/i), thé nang bi nhdt va co nang con lai lan luot 1a:

(A2
2

2
=0, 25.leAi =0,25W, =0,17W

Nang vat nang 1én dé 16 xo khong bién dang roi tha nhe thi:
Kk o A A

= . 2 2 v 2 2 0,5
Mt khic: A” =X+~ nén A’ =(0,0252) +==- A
() 10

A=al,

= A=0,05(m) =5(cm) =al,
Khi F, =1,2mg < k (al, +x) =1, 2kal, = x =0, 2l, =1(cm)

=l=1,+x=I,+al,+x=29(cm) = Chon B.

°

Cau

Bién do dao dong con lic ban dau:

I —| _ 48 -32 :8(cm)

A = -max min
Tai thoi diém ma vat & vi tri thdp nhat, ngudi ta cho thang may

2 2

di xudng nhanh dan déu véi gia toc a = g/10 thi vat nang cua con lic
chiu tac dung luc quan tinh hudng 1én trén va co d lon Fe =ma = 0,4 }-:2 -
=-ma
4

N. Vi ¢6 luc nay nén vi tri can béng s€ dich 1én trén mdt doan

F .
b :Tq‘:1,6(cm). Sau d6 vat dao dong bién do 1a A’= 8 + 1,6= 9,6 @

cm= Chon D
Cau 10.

Tan sb goc :0)=2_|_—ﬂ=57z(rad /s).

Do dan 10 xo tai VTCB lic thang may dung yén : al, = % = % =4(cm).
o
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Tai thoi diém vat di qua vi tri can bing cii 1a x¢ = 0 va c6 van
tocV, =—wA=-157(rad /s) , ngudi ta cho thang may di 1én nhanh dan déu
véi gia téc a = 2 m/s? thi vat nang caa con lic chiu tac dung luc quén trinh
huéng xubng va c6 d6 I6n Fqt = ma. Vi ¢6 luc ndy nén vi tri cdn bang s&

ma

i 0,8(cm).

. . F
dich xuéng dudi mot doan b = th =
Nhu vay, tai thoi diém nay vat ¢6 1i dd o véi vi tri can bang moi 1a xm,
=X, +b=0,8 cm va co van téc v = - 15 7 cm/s. Do dd, bién do dao dong

maoi:

2 . 2
A=+l = \/0,82 +(%} ~3,1(cm) = Chon C.
7T

Bién do dao dong luc ban dau: A = (48 -32 )/2= 8 cm. Chiéu dai cua

16 x0 khi & vi tri can bang lac dau(O): I, = e erlmi” A 32;48 e

Khi thang may chuyén dong nhanh dan déu di 1én thi con lc chiu lyc

40(cm)

quan tinh huéng xudng cé do 16n: F = ma = 0,8N.
Do d6, vi tri cAn bang méi (Op,) thap hon vi tri can bang cii mot doan:

o =l +b=43,2(cm)

b =F/k =0,032 m = 3,2 cm. Khi & O, 10 xo0 dai : |

Cl
Néu chon géc toa do 1a vi tri can bang méi va c6 chiéu duong huéng

1én thi luc thang may bat dau chuyén dong li ¢ va van téc cua vat lan lugt

la:
{xm =b=3,2(cm)
V=1mA

2 2 02
Bién d6 dao dong mai: A'=\/x§1 +V—2 =\/3, 22,9 8 ~8,6(cm)

2
(V) Q)

Chiéu dai cuc dai va cuc tiéu cua 10 xo luc nay la:
lax =l + A=51,8(cm)
lin = 1o, —A=34,6(cm)

min

Cau 12.
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Khi thang may dung yén, d6 dan cua 10 xo tai VTCB:

T

al, :% =0,01(m)=1(cm).

Vit dang dao dong diéu hoa xung quang O Vi bién do A = 2

PRt

cm, dang luc nd dén vi tri bién trén (cach O¢la 2 cm va cach Op la 1
cm) thi thang mdy roi tu do ( lyc quan tinh tac dung 1én vat cAn bang | __v.. :
véi trong luc) nén vi tri can bang méi 1a vi tri ma 10 xo khong bién
dang Op. Nhu vay, sau do vat dao dong véi bién do A' = A— OO,
=1cm= ChonA.
Cau 13.

Khi thang may di 1én nhanh dan déu véi gia toc a thi vat ning cua con lac chiu tac dung
lyc quén tinh huéng xudng va co do 16n Fg = ma. Vi ¢6 luc ndy nén vi tri can bang s& dich

, F
xuéng dudi mot doan: b= ?qt = %.

Gia str tai thoi diém thang may bat dau chuyén dong nhanh dan

déu 1én trén, vat M c6 1i do X so véi O¢ ( ¢6 li o S0 Véi Op 1a x + b).

Ta co: ® :>A'=\/(X+b)2(A2—X2)

Khix=0=> A" = [(0+b)" +(A*~0%) =b?+ A* > A

Khix=+A= A'= [(A+b)’ +(A*~ A*) =A+b> A =Chon A

Khix=—A=> A" = [(~A+b)" +(A* - A?) =|A-b]

Cau 14.

Do cimg twong duong cta hé 10 xo lic dau : k = ke = 2 K,
k,+k, 3

Bién d6 dao dong luc dau: A = 12 cm. Khi dong ning bang ba lan thé niang 1an dau thi
tong do dan cua hai 10 xo la x = >

Vi ki = 2k, nén d6 dan cta 10 xo 2 gép do6i do dan 10 xo 1, tirc la:
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A
X, =—
r 2:;)(1:1§:>thot 1X1 % 1
32 2 2 36
X, = 2%
[_f_'\
(9
12 2
Co nang cong lai: W'=W -W = k% :k'%— ot
= k,A? =§k0A2 —2k03—16A2 = A'=%A= 24/22 (cm)=Chon C.
Cau 15.
A r o A 1 . A . _ . kk, 100 .
* P§ ctrng cua hé 10 xo ba truong hop lan luot 1a: k =k; =50 N/m, k'= kl—k =—N/mva
+ 2

-1
k" :[£+i+ij :(50714_100714_15071) 1 300
11

* Vi dung luc con lic di qua vi tri can bang, ghép thém 10 xo nén s& khong lam thay doi co
kA? k'A?  Kk'A?
2 2
N = A = A\
A"= A" . \/7

Cau 16.

nang cua hé:

—A-2=22 5, A=15,5(cm) = Chon B.

* P ciring cua hé 16 xo ba trudng hop lan lugt 1a: k =k, = 50 N/m, k'= % = %N/m va
1+ 2

-1

A R = (50" +1007 +150) " = 300,
k, Kk, Kk 11

* Vi dang lac con lic di qua vi tri cAn bang, ghép thém 16 xo nén s& khong lam thay ddi co

kA? k'A?  Kk'A?
2 2

nang cua hé:
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orffonss
—2-2=2 5 A=15,5(cm)

Al

=V _ =0A= \/7A 109(cm/s)=> Chon A.

Cau 17.
A 4 ‘ , kX2 kAZ
Phan the nang dan hoi chira trong hai 10 xo bi mat: W__, = 47 =
2 2 2
Pay chinh 13 phan co ning bi giam: W, -W, =W,__, k‘? — kS;g £ k':

kt=nk n-1
ma nén suyra: A =A,/—— = Chon D.
k,=(n—-4)k n-4

Cau 18.
T_7_¢ :Z:Mozz—ﬂzlo(rad/s)
4 20 5 T

Do dan cua 16 xo tai vi tri can bang: al, = mg _ % =0,1(m)=10(cm)
®

D¢ dan cyc dai cua 16 xo: al ,, =al;+ A=25=10+ A= A=15(cm)
ViA> al, nén khi 6 VT cao nhat 10 xo nén mot doan A—-al, = 5(cm) = Chon B.

Cau 19.

=\/%=J%=1o\/§

2 2 2 2 2 2
a_+v_2:A2:>A:\/a_ Yo \/200 S0 ~3,7=al =al, + A=8,6(cm).

4+ 2

o' o o o 104 10%2

= Chon D.

Ciu 20.

A=al,

oo |8 =V, =wA=,/g.al, =0,7(m/s)=Chon A
al,

Cau 21
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I, =l +al, =0,23(m)

aly =% = 01142610 =0,03(m)=1 A=l ~l, =0,2654-0,23=0,035(m)
x=l-1,=0,25-0,23=0,02(m)
2 2
W, =W -W, =k'%—kx7:4—20(0,0352—0,022)=16,5.10‘3(J):> Chon D.
Cau 22

sl =% ~0,025(m)

A=E:0,02(m)
I:diem_cao_nhat = k(AIO _A)=0’2(N)>O:> Fmin =0’2(N):>Ch()n D
Frax =k (al, +A)=1,8(N)
Céau 23.
k 2
m:\F:5J1_O(rad/s):>T =22 20,4(s)
m )
aly =" —0,04(m)= A=0,08(m)
k 0,08m
F=FL;X:>k(A|O+x)=M:>x=o,02m
T 1 .x 04 1 002 0
tl_Z+6arcsmx_T+marcsmm~o,12(s) L ~00m
= Chon B.
Q40,08m
Céau 24.
V2
o7 A=, [x*+— =0,1(m)
032?2272':>
m
A|O=Tg=%=o,25(m)>A
x=Atcos(ot+) . [-5v2=10c0s(27.2,5+0¢) .
. — 7 :>(P:__
vV =—0Asin(ot+¢) ~107/2 = -272.10sin (27.2,5+ ¢) 4

x =10 cos[Z;: —%jcm = X125 =10 cos(27z.0, 25—%) =10(cm)

N Fo) _ k(A|o+X(0)):O,25+O,1:>F(
F.. K(alb—A) 0,25-01

min

» =14(N)= Chon B.
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. mg g 10 A
Vial=—2===_—_—" _-0,0225(m)=—
LT T (207 /3)° (m) 2

Luc dan hoi va luc kéo vé nguoc huéng khi vat ¢ trong doan

0<x<al,

Khoang thoi gian can tinh 14 t = 2tog = 2.T/8 = 0,075s = Chon D
Cau 26.

Vi tac dung tac thoi nén hé dao dong xung quanh vi tri can bang cii véi

. -AQ
bién do

-6 4
A_F _GE_20.10°2510 _0,05(m)=Chon D

k k 10

Céau 27.

VTCB cu khi chwa VTCB mdéi khi cé6

c6 dién truong dién truwong
O, 0) M

. = 4

- > JRYN
....................... F : o

'
L)

0
LI

Khi c6 thém dién truong thi vi tri can bang dich theo huéng cua lyc dén vi tri méi cach

vi tri cll mot doan b = E = % =0,05(m)=5(cm)

Nhu vay, ngay sau thoi diém dién truong tac dung vat c¢6 li ¢6 ('S0 Vi vi tri can bang

méi) va van toc lan luot 1a:

X, =-b 2 ' :
{0_ S A= e _ 55 =5y (em) = Ve = A 5 choncC.
V, = 0A () Vi  OA

Ciu 28.

Luc dau 16 xo cir dan dan va khi vat m bit dau roi san thi 16 xo dan

m L r R Ay 2is e AL 1Y A a oA
aly = o lic nay, c6 thé xem nhu vat ¢ vi tri can bang duoc truyén van toc v

( hudng 1én ) va sau d6 vat m dao dong di¢u hoa vai tan so6 goc ,[— . Do do,
m
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bien do  laA=-

m . n o . ) \ \
—=V M va d6 dian cuc  dal cuna lo xo la:
® \j

Almax :AIO + A=@+l i = 0,2(m)
100 100

=Chon D

Céau 29.

Khi con lic 10 xo dang roi tu do thi 10 xo khong bién dang. Ngay

khi dAu trén 16 xo0 bi gitr lai, d6 I6n 1i o cua vat dang béng d0o dan cua 1o
i . _y._Mg _ 9 _ T
X0 tai VTCB: |xo|=al, = T2 0,016(m)=1,6(cm)va lac ndy vat

2:
(V)

¢ van tdc vo = 42 cmls.

Bién d6 dao dong va van téc dao dong cuc dai lan luot
o]

2
_ e Vo _
A= x0+m2 2’32(Cm):>ChQnB

Vyae = @A =58(cm/s) 4

la:

Céu 30.
Khi con lic 16 xo dang roi tu do thi 10 xo khong bién dang. Ngay khi

dau trén 16 xo bi giit lai, d6 16n 1i do cua vat dung bﬁ“mg d0 dan cua 10 xo tai
. ., _Mmg g _ e a Al A X
VTCB: x| =al, =TT 0,016(m)=1,6(cm) va liic nay vét c6 van toc
)

Vo = gt =50 cml/s.

Bién do dao dong va can toc dao dong cuc dai lan luot la:

Az\/x2+£:\/162+5—02:04\/ﬂ(cm)
"ot V7 23t

Vo = ©A=1041(cm/s)

= Chon D.

Cau 31.

2
(V)

Tai VTCB 16 xo din al, = % -9 _o1(m).

Khi vat di dugc quang duong 3 cm thi vat ¢o 1i @6 x =- 1 cm, tac
la vat & dudi VTCB mot doan 0,01 m. Lic nay, 106 xo dan 0,1 + 0,01 =
0,11m. Do d6, do I6n luc dan hoi:

F =kal =m’al =0,1.102.0,11=1,1(N ) = Chon A.

2cm

;I cht

Cau 32.
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Khi chua c6 lyc F tac dung, vi tri can béng cua vat Oc. Khi ¢6 lyc F tac dung, vi tri can
bang dén Oy, lac nay O¢ va M 1a céc vi tri bién ( bién do A = F/k = 0,04, m = 4 cm).
Khi 10 xo0 din 6 cm vat & diém N sao cho O,N = 3 cm.

Thoi gian di tir O¢ dén O, 1a T/4 va tir Oy, dén N 13

®
ngén nhat ké tr khi vat chiu tac dung luc dén khi 16 xo din 7 cm la:

t=T i O,N =£+iarcsin§z0,077(s):>Chc_>n B.
) A 4 10z 4
B A=4cm o A =4cm
O, O, N M

F 0O000000D0OT00DTTTITT M

Cau 33.

m V4 T
T2z Mo Z ()t =L (s)=—
”\Fk ) =t=50)=1

Qua trinh dao dong dugc chia lam hai giai doan:
Giai doan 1 (0 <t< /40 s): Vat dao dong vai bién do A:E xung quanh VTCB méi Op,.

Giai doan 2 (t >z /40 s): Pung lic vat dén O, ( vat c6 van toc bang mA) thi ngoai luc thoi
tac dung. Lic nay VTCB s€¢ la O nén i d X = A bién d0 dao dong:

2

A= x+—c A2 =— ﬁ:F:ﬁ.ThaysétinhraFﬂN

N

Ciu 34.

Gia sir luc dau chi m gan vao 10 xo dao dong theo phwong thang
dang xung quanh vi tri can bang cii O¢ V6i bién do Ay va vai tan sé o = —
m

, sau do6 nguoi ta dat thém vat am thi hé dao dong xung quanh vi tri can

L I.Ill'l_lll'!_lloll.IAI‘I‘lAIAlll_i_I.O.l'l.l'l_i‘
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bang mai Op, VGi bién do A va tan sé goc o = . Vi tri can bang méi thap hon vi tri

m+am

mg

can bang cii mot doan b= AT. Ta xét cac truong hop:

* Néu ding lic m di qua O vat am co6 cung van tdc tac thoi dén dinh chit vao m thi van tdc

ngay sau khi dat van la v=w A va li d6 so voi Oy, 1a x = -b nén bién do:

A =[x +0\;_2:\/(_b)2+((°'? :\/(ATQT“LAZ m+am

® m
* Néu diing lac m di qua O vat a m duoc chong nhe vao m thi van téc ngay sau khi dat duoc
xac dinh tir dinh luat bao toan dong lugng m w A= (m+.a m)v hay v=mmA/(m+am) va li do

S0 V&I O 1a x = -b nén bién do:

( mMoA

2
vz 2 m+AmJ amg jz , m
A= ©"” ( ) ®"” \/( k m+am

Ap dung vio bai toan:

2 2
A= (Amg) L pzn+am (0,02.10j 10,042 %1+0,02 - 0,0441(m)
k m 40 0,
2 2
k m-+am 40 0,1+0,02
V=0'A = mJl:AmAl=80,5(cm/s)
= Chon A,D.
V,=o'A = mfAmAZ =67,4(cm/s)
Cau 35.

Gia sir luc dau chi m gan vao 16 xo dao dong theo phuwong thang ding

. , A M ~ r. A A \ 7T EA A k
xung quanh vi tri can bang cii O Vi bién do Ap va vai tan so o’ =— , sau
m

d6 nguoi ta dat thém vat a m thi hé dao dong xung quanh vj tri can bang maéi

Om VGi bién d6 A va tan sb goc w"” = . Vi tri can bang méi thép hon

m+am

mg

Vi tri can bﬁng cti mot doan b= AT . Ta xét cac truong hop:

* Néu diing lic m di qua O V4t am co ctng van tdc tic thoi dén dinh chat vao m thi van toc

ngay sau khi dat van la v=w A va li d6 so voi Oy, 1a x = -b nén bién do:
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A=) [x Jri—J(—b)2+(mA.z)2 :\/[Amg)2+A2_m+Am
Q) ® k

m
* Néu dang lac m di qua O vat a m duoc Chéng nhe vao m thi van téc ngay sau khi dat duoc
xac dinh tir dinh luat bao toan dong lugng m A= (m+am)v hay v=mo»A/(m+am) va li d6

S0 V&i O 1a x = -b nén bién do:

( MwA jz

v2 2 m+am AMmg ? , M
x> +— ={[(-b)" + = +A—
A= ©"” ( ) 0% \/( k j m-+am

Ap dung vio bai toan:

2 2
A&Z\/(Amg] L p2 M+am =\/(O,5.10j 40,08 0,50+50,5 =0,05\/3_’(m)

m 100 ,

= Chon AD.
2 2
amg , m 0,5.10 , 0,5
= +A2—— = || 22| 40,052 —>— =0,025/6 (m
& \/( k ) M+am \/( 100 0,5+0,5 V6 (m)
Chu 36.
Xi_i
Tai thoi diém t, dong ning bing thé ning nén: J2
W =W, , +W,, =0,128(J)

Tai thoi diém t = 0 thi Wq = 0,096 J = 3W/4, W; = W/4 nén luc nay xo==* A/2. Ta cd thé

biéu dién qua trinh chuyén dong nhu hinh vé& sau:

=10 t=t;

I( T/12 T/8
A i .
—— & —>»X

Taco: t;=T/12+T/8= 7/48ssuyra: T=0,17 s:>co:2_|_—7[:20(rad /s).

2 p2
A iAo 1 A , mo” A
Bién d¢ tinh tir cong thac:W =

= A=

2W =\/2'0’128 =0,08(m)=8(cm)=>Chon D

mw® ' 0,1.20%
Cau 37.
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Tai thoi diém t; dong nang bang thé nang nén: J2
W =W, + Wy,
Tai thoi diém t = 0 thi W4 = 0,096 J = 3W/4, W; = W/4 nén lic nay xo=+ A/2. Ta co thé

biéu dién qua trinh chuyén d6ng nhu hinh v& sau:

=0,128(J)

t=0 t=t

ye

—9 l -——>» X

-A -AP2 0 G A

Taco: ty;=T/12+T/8=1/48ssuyra: T=0,1x s:>(o:2_|_—”:20(rad /s).

2 A2
Bién 6 tinh tir cong thirc:W = A
= A= 2W2 _ 2.0,12282 =0,025(m)=2,5(cm)= Chon A
mw 0,1.20°.x

Cau 38.
Vi hai dao dong cuing tan sd ciing pha nén ti s6 dong niang bang ti s thé nang bang ti s6

2
W W, W
conang: @ = 10 0 :(iJ =4

d(2) Wt(2) W(z) A,

Khi Wd(l)_ 0,6 J thi Wie) = 0,05 J:

06 Wy :43{\/\/"(2) =0,15(J)

t(1)

{W =W, +W,,, =0,8(J)
=
Wiy =Wigz) + Wy =0,2(J)

Khi W’ (1) = =04J)= 2Wt(1) thi W’ Q) = 2Wt(2) 0,1J.
Suy ra: W’ aQ) = W(z) t(2) 0 1 (J ):> Chon D.
Cau 39.

* Néu thoi gian tac dung at =(2n +1)% thi qua trinh dao dong dugc chia 1am hai giai doan:

Giai doan 1( 0 <t < at): Dao dong voi bien dg A =al, :E xung quanh VTCB méi O,
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0000000
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OO000D0O0O00N

AR,

Giai doan 2( t>at): Pung lac vat dén Oy, véi van téc bang oA thi ngoai luc théi tac dung.

A
Lic nay VTCB s& 1a O¢ nén vt co i @6 A va bién do moi 1a: A=A + (o 2) =A2
(Q))

Theo baira: T = 27z\/%= 0,2(s)=1=0,55(s) =11£ = (2.5+1)% = A'= AJ2 =242 (cm)

Cau 40.

Do nén cita 16 xo khi vat & VTCB:. al, = ml,:g =0,016(m).

A
Vi bién d6 dao dong A = 2 cm > al, nén khi vat & vj tri cao nhét 16 xo g
=

din mot doan al,, = A—al, =0,004m Lic nay, 16 xo kéo vat B mot luc bang

kal, =2,5 va vat B dé 1én mat ban mot luc (cuc tiéu) bang

dan
—

F., =myg—Kkal,, =38,5N. -
B d B ;
Khi vat & VT thap nhat, 16 xo nén cuc dai al , =al, + A=0,036m. Luc

nay, 16 xo day vat B mét luc cuc dai bang kal . = 22,5 N va vat B d¢ 1én ban mot lyc (cuc

dai) bang F_ =kal_ +m,g=63,5N =Chon C,D

Cau 41.
bo nén 10 X0 tai Vi tri can bang: N
Fa

aly = @ =1,568(cm) < A=1,6(cm) = Trong qué trinh dao dong co luc 1o

x0 nén, ¢o6 luc 10 xo dan. Khi ¢ vi tri cao nhat 160 xo din nhiéu nhat 1a (A-

aly) (lac nay, luc 10 xo tic dung 1én B hudng 1én) va khi & vi tri thip nhat pB»N

10 xo0 nén nhiéu nhit la (A+ aly) (Iae nay, luc 10 xo tac dung lén B hudng

xudng). E&l
GoiQvaN lan luot 1a luc tac dung cua B Ién mat ban va luc tac dung Ptl

cia mit ban 1én B. Theo dinh luat IIT Niuton thi Q = N. Vi B cin bing
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nén: N +F, +P, =0
Npmin khi 10 xo0 dn cuc dai = VAt & cao nhat:

Nmin+Fd —PB:0:> Nmin:PB_F :ng—k(A_AIO):Sg,QSN

hmax dhmax

Nmax khi 10 x0 bi nén nhiéu nhat = vat ¢ VT thip nhat:

Npox —Fin =P =0= N, = Py + Fy, =m,g +k ( A+al,) =59,98N = Chon C

max

Céau 42.
P din 10 x0 VICB: al, =19 = 9220 _ 5 5551y~ 2,5(cm)
k 100
T =27T\F%=%(S) .
Chu ki va tan sé goc: ]
0):\/%: 20(rad /s)
V2
Bién do: A=,|x +(D—°2 =4(cm)
-to
Khi t1= 7/120 s= T/12 (x1 = 0 cm, 16 xo dan al,= 0,025 m) dén t2 =
tl + T/4 (X2 = -4 cm, 16 xo nén al,= 0,015 m). Céng cua lyc dan hoi:
(2) Xo —-0,04 A dcm
A= [ Fdx=—[k(al,+x)dx=— [ 100(0,025+x)dx =+0,02(J)= Chon |
0

@ X
D
Cau 43.
* Khi thang may ting toc:
Bién d6 A =mal/k =2 cm.

Chu ki daodong T = ZH\F%: 0,4(s).

* Lac t=5s=25. T/2 vat dang & vi tri thip nhat M cach VTCB ban dau
Ocla4 cm.
* Khi thang may chuyén dong déu vat dao dong quanh VTCB ban dau

Oc v6ibién do A’ =4 cm.

Tai VTCB cii Oc 16 xo din: al, = % =0,04(m)

D¢ dan cuc dai cua 10 xo: al,, =al;+A'=0,08(m)
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kal2, 100.0,08

Thé ning dan hdi cuc dai: W = > >

=0,32(J)= Chon A.

Ciu 44.

Khi con lic 16 xo dang roi tu do thi 16 xo khong bién dang. Ngay khi
dau trén 10 xo bi gitr lai, d6 I6n 1i d6 cua vat dung béng d0 dan cua 10 xo tal
VTCB:

|x0|=A|0=%=%=0,025(m)=2,5(cm) va ltic nay vat cd van téc

v, =504/3(cm/s)

Bién do va van toc dao dong cuc dai lan luot la:

2 2
A= fxz+ Yo = 2524203 _5(cm) = Chon A,
0 2 202

Cau 45.

—MVy, + MV, = MV, +my, , ~100(cm/s)> 0
1
VOlz(oA:SO(Cm/S) 1 5, 1, , , i
5 Mo 5 Mg =MV +omY; - (Y, =-50(cm/s)<0
v,

Thoi gian dé van toc vat 1 =0 1an tht nhat (li @0 x = -A’ véi A'=-L=10(cm)) 1a T/4.
Q)

Vit 2 chuyén dong thang déu sau thoi gian T/4 di dugc S, =V, % = %’”(cm)
, 5r
—aS=S5,+A'= ?+1o ~17,85(cm) = Chon B
Cau 46.
D06 dan cua 10 xo khi vat ¢ vi tri can béng:
oy =19 01104 o5y
k 20

Ban dau 10 xo khong bién dang, sau do hé bit ddu chuyén dong nhanh
dan déu voi gia toc a va khi m bat dau roi gia do thi hé da di duoc quing
2

at . .. .
duong S = - van toc cua hé vat la v = at ( t 1a thoi gian chuyén dong).

Khi vira roi gia do , m chiu tac dung cua hai lyc: trong luc c6 d6 I6n mg

c6 hudng xubng va luc dan hodi c6 do 1on kS co hudng 1én, Gia tdc cua vat
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mg —kS
o—

(g a) 01(10 2)

to ,28 f200 ~0,2(s

Téc do va li d6 ciia m khi vira roi gia da:{

ngay luc ndy van la a: a=

=0,04(m)
Tur do suy ra:

v, =at=0,4(m/s)
X, =S —al,= —0,0l(m)

Bién d6 dao dong:

2
A=J><f +§ =\/><f +vf% :\/(—0,01)2+o,42.2—'01 =0,03(m)

Nhu vay, khi vira roi gia d, vat ¢ 1i 6 x1 = -A/3. Do d6, thoi gian ngan nhét tir lac roi

gi4 do dén luc 10 xo dan cuc dai la:

tlziarcsinﬁ+I:Farcsml+l27r\F 0,135(s)
® A 4 k 3 4 k

Trong khoang thoi gian nay M da di thém duoc quang duong:

2.0,135°

aty
Sw =Vt + - =0,40,135+ ~0,072(m)

Luc nay, khoang cach gitra hai vat Sy - (A + A/3) =0.072 - 0,04 = 0,032 m = 3,2 cm
Chon =C
Cau 47.

Chuki: T = zﬂ\/ﬁz 21 /% ~0,4(s) =L =0,2(s)
k 100 2

Vit dang dtmg yén ¢ Vi tri can bang, thang may di 1én nhanh dan déu
Vi gia téc a = 4 m/s® thi vat nang caa con lic chiu tac dung luc quén tinh
hudng xudng va co d6 1on Fqt = ma. Vi ¢6 luc ndy nén vi tri can bang sé dich

. o \
xuong dudi mot doan A= ?t = % 1, 6(Cm) . Vat dao dong di€u hoa xung

quanh O, voi bién d§ A = 1,6 cm va hai vi tri bién la Oc va M.

Vi thoi gian chuyén dong nhanh dan déu 1a t = 3 s = 15.T/2 nén ding

thoi diém t = 3 s vat ¢ vi tri bién M. Sau d6 , luc quén tinh mét di nén vi tri

can béng la Oc va M 1a vi tri bién nén bién dd mdé1 A’ = MO¢ = 2A = 3,2

cm=V,, =®A'=16zcm/s= Chon A
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CHU DE 3: CON LAC PON

Cau 1. Mot con lic don c6 chiéu dai 1 m duoc tha khong van toc dau tir vi tri ¢6 1i do goc
60°. Bé tc d6 cua vat bang mot nira van téc cuc dai thi li do goc cua con lic 1a

A. 51,3°. B. 26,3 rad. C. 0,9°. D. 40,7°.
Cau 2. Mot con lic don gdm vat nang khéi lwong m gén voi day treo c6 chiéu dai |. Tir vi
tri can bang kéo vat sao cho goc léch cua soi ddy so v6i phuong thing dung 1a 60° rdi tha
nhe. LAy g =10 m/s?. Bd qua moi ma sat. Do 1on gia toc cua vat khi do 1on lec cing day
bang trong lugng 1a

A. 12,32 m/s? B. 5m/s’. C. 7,45m/s’. D. 8,16 m/s’.
Cau 3. Mot qua cau nho c6 khéi lugng 1 kg duoc khoan mot 16 nho di qua tim rdi duge xau
vira khit vao mot thanh nho cting thang dit nim ngang sao cho né c6 thé chuyén dong khong
ma sat doc theo thanh. Luc dau qua cau nam gitra thanh, iy hai 10 xo nhe c¢6 do cang lan luot
100 N/m va 250 N/m mbi 1o xo c6 mot dau cham nhe v6i mot phia cua qua cau va dau
con lai cua cac 10 xo gan ¢ dinh véi mdi dau cua thanh sao cho hai 16 xo khong bién dang va
truc 16 xo tring véi thanh. Pay m, sao cho 10 xo nén mot doan nho rdi budng nhe, chu ky dao
dong cua co h¢ la

A. 0,167 s. B. 0,67 s. C. 0,51s. D. 0,47 s.
Cau 4. M6t con léc don ¢ chiéu dai 1 (m), khdi lugng m. Kéo con ldc khoi vi tri can bing
mot goc 0,1 (rad) va tha cho dao dong khong van toc dau. Khi chuyén dong qua vi tri can
bang va sang phia bén kia con 14c va cham dan hoi véi mat phang ¢ dinh di qua diém treo,
gbc nghiéng ciia mat phang va phuong thang ding la 0,05v/2 (rad). Lay gia toc trong
truong g =7°=9,85 (m/s’), b6 qua ma sét. Chu ki dao dong cua con lic 1a

A. 15s. B.133s. C.125s. D. 1,83s.
Cau 5. Mot qua cau A c6 kich thude nho va c6 khdi lugng m=50 (g), dugce treo dudi mot
soi day manh, khong dan c6 chiéu dai | =6,4 (m) & Vi tri can bang O qua cau cach mit dat
ndm ngang mot khoang h=0,8 (m). Dua qua cau ra khoi vi tri can bang O sao cho sgi day
lap véi phuong thang dang mot goc 60°, rdi budng nhe cho nd chuyén dong. Bo qua luc can
moi trudng va lay gia téc trong lugng 10 (m / sz). Néu khi qua O déy bi dut thi van tc cua
qua cau khi cham dat c6 phuong hop véi mit phang ngang mot goc

A. 38,6°. B. 28,6°. C. 36,6°. D. 26,6°.
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Cau 6. Mot qua cau A c6 kich thuéc nhé va cé khdi luong m=50 (g), dugce treo dudi mot
sgi ddy manh, khong dan c6 chiéu dai 1=6,4 (m), & vi tri can bang O qua ciu cach mit dét
nam ngang mot khoang h=0,8 (m). Dua qua cau ra khoi vi tri can bang O sao cho soi day
lap véi phuong thiang diing mot goc 60°, rdi budng nhe cho néd chuyén dong. Bo qua luc can
moi truomg va ldy gia téc trong luong 10 (m/s®). Néu khi qua O ddy bi dit thi van téc cua
qua cau khi cham dét c6 d6 lon 1a

A.6m/s. B. 4/3m/s. C.4m/s. D. 4J5 m/s.
Cau 7. Mot con lic don gdm qua cau nho va soi ddy nhe khong dan c6 chiéu dai 1,5 (m).
Kéo qua cau léch khoi vi tri can bang O mot goc 60° rdi budng nhe cho né dao dong trong
mét phang thang ding. Bo qua ma sét va ldy gia toc trong truomg 14 10 (m/s?). Khi qua cau
di 1én dén vi tri c6 i @6 goc 30° thi day bi tudt ra roi sau d6 qua cau chuyén dén do cao cuc
dai so véi O la

A. 0,32 m. B. 0,14 m. C. 0,34 m. D. 0,75 m.
Cau 8. Mot con lic don gdm qua cau nho va soi ddy nhe khong din. Lac dau nguoi ta giir
qua cau & do cao so Vai Vi tri can bang O 1a H rdi budng nhe cho nd dao dong trong mat
phing thang duang. Khi qua cau di 1én dén vi tri c6 tbc do bang nira toe do cuc dai thi day bi
tudt ra roi sau d6 qua cau chuyén dén do cao cuc dai so vai O 1a h. Néu bo qua moi ma sat thi

A. h=H. B. h>H. C. h<H. D. H<h<2H.
Cau 9. Mot con ldc don gom qua cau nhé va soi day nhe khong dan c6 chiéu dai 2,5 (m).
Kéo qua cau léch ra khoi vi tri can bang O mot goc 60° rdi budng nhe cho nd dao dong trong
mit phang thang dung. Chon méc thé niang ¢ vi tri can bang, bo qua ma sat va lay gia toc
trong truong 1a 10 (m/sz). Khi qua cau di 1én dén vi tri ¢6 1i d6 goc 45° thi day bj tuot ra.
Sau khi day tuét, tinh goc hop bai vecto van téc cua qua cau so véi phuong ngang khi thé
ning cta nd bang khong.

A. 38,8°. B. 48,6°. C. 42,4°. D. 62,9°.
Cau 10. Con lic don dao dong khong ma sat, vat dao dong niang 100 g . Cho gia téc trong
truong bang 10 m/s?. Khi vat dao dong qua vi tri c4n bang thi lyc téng hop tac dung 1én vat
c6 d6 16n 1,4 N. Tinh li d6 goc cuc dai caa con lac?

A. 0,64 rad. B. 36,86 rad. C. 127 rad. D. 72,54 rad.
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Cau 11. Con lic don dao dong khong ma sat, soi ddy dai 30 cm, vat dao dong niang 100 g .
Cho gia téc trong truong bang 10 m/s?. Khi vat dao dong qua vi tri can bang thi luc tong
hop tac dung 1é€n vat c6 d6 I6n 1 N. Tinh tbc do cua vat dao dong khi luc cang day c6 do 16n
gap d6i d6 1on cuc tiéu caa no?

A.0,5m/s. B.1m/s. C.L4ml/s. D. 2m/s.
Cau 12. Mbt con lic don gdbm, vét nho dao dong c6 khédi lwong m, dao dong voi bién d6 goc
a,... Khi vat dao dong di qua vi tri can bang no va cham véi vat nho c6 khéi lugng 3 (kg)
dang nam yén & d6. Sau va cham hai vét dinh vao nhau va cing dao dong véi bién do goc
al . Néu cosa,, =0,2 va cosa/, =0,8 thi gid tri m la

A. 0,3 (kg). B. 9 (kg). C.1 (kg). D. 3 (kg).
Cau 13. Mot con lic don gom soi day dai 90 cm, vat nho dao dong c6 khéi luong 200 g,
dao dong véi bién do goc 60°. Khi vat dao dong di qua vi tri can bang né va cham dan hoi
xuyén tam véi vat nho c6 khéi luong 100 g dang nam yén o d6. Lay gia téc trong truong
10 (m / sz). Téc do vat dao dong cua con lc ngay sau va cham la

A. 300 (cm/s). B. 125 (cm/s). C. 100 (cm/s). D. 75 (cm/s).
Céu 14. Mot con lic don gdm soi ddy dai 100 (cm), vat nho dao dong co khoi luong
100 (g), dao dong véi bién do goc 30°. Khi vat dao dong di qua vi tri can bang n6 va cham
dan hoi xuyén tm véi vat nho c6 khéi lugng 50 (g) dang nim yén & d6. Lay gia toc trong
truong 9,8 (m/sz) . Li 6 goc cuc dai con lic sau va cham 1a

A. 18°. B. 15°. C. 9,9°. D. 11,5°.
Cau 15. Mot ddng hé qua lac chay dung khi ¢ d6 cao 9,6 km so voi Mat Pat. Néu dua
xudng giéng sau 640 m thi trong khoang thoi gian Mat tring quay 1 vong (655,68h), nd

chay nhanh hay cham bao nhiéu? Xem chiéu dai khéng d6i. Biét ban kinh Trai Pat la
R = 6400 km.

A. cham 61 phaut. B. nhanh 61 phut.

C. cham 57 phut. D. nhanh 57 phut.

Céu 16. Mot con lic don tao boi mot qua cau kim loai khéi lugng 10 (9) budc vao mot soi
day manh céch dién, soi day co hé sé né dai 2.10° (K™), dao dong diéu hoa tai noi c6 gia

téc trong truong 9,8 (m / 82) , trong dién truong déu hudéng thiang ding trén xubng co6 do 16n
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4900 (V /m). Néu tang nhiét o 10°C va truyén dién tich q cho qua cau thi chu ky dao
dong cua con lic khong doi. Pién luong cia qua cau 1a

A. 20 (nC). B. 2 (nC). C. 20 (nC). D. 4 (nC).
Cau 17. Mot con lac don véi vat nho c6 khdi lugng m mang dién tich g>0 dugc coi la dién
tich diém. Ban dau con lic dao dong dudi tac dung chi cua trong trudng co bién do goc oy
Khi con lic c6 1i d6 goc . | 3, tac dung dién truong déu ma vecto cuong do dién trudng co
d6 16n E va huéng thang xudng dudi. Biét qE =mg. Co ning cta con lic sau khi tac dung
dién truong thay doi nhu thé nao?

A. giam 25%. B. taing 25%. C. tang 11%. D. giam 11%.
Cau 18. Mot con lic don dao dong diéu hoa trong mot thang may dimg yén tai néi co gia toc
g =9,8 m/s? véi ning lugng dao dong 140 mJ . Thang may bat dau chuyén dong cham dan
déu 1én trén voi gia téc 2,5 m/ s?. Biét thoi diém thang may bat dau chuyén dong 1a lac con
lic c6 li do bang nira li do cuc dai. Con lac sé tiép tuc dao dong trong thang may véi ning
luong

A. 140,4 mJ. B. 131,21 mJ. C. 112 mJ. D. 159,6 mJ.
Cau 19. Mot con lic don dao dong diéu hoa véi chu ki T va bién do goc 8° tai noi co gia tc
trong truong g . Pang vao thoi diém vat nang & vi tri bién do thi né chiu thém tac dung cua
ngoai luc F =3P (véi P 1a trong lugng cua vat) c6 phuong thang ding va co chiéu tir trén
xubng dudi. Sau thoi diém d6 con lac sé:

A. dao dong diéu hoa vé6i bién do goc 8°.

B. dao dong véi chu ki bang 3T.

C. dao dong diéu hoa vé6i chu ki 2T.

D. dao dong diéu hoa vai bién do goc 10°.
Ciu 20. Mot con lic don dao dong diéu hoa véi chu ki T va bién d goc 8° tai noi co gia tc
trong trudng g . Pling vao thoi diém vat nang qua VTCB thi n6 chiu thém tac dung cua ngoai
luc F =3P (véi P la trong lugng cua Vat) c6 phuong thang dimg va co chidu tir trén xubng
dusi. Sau thoi diém d6 con lic s&:

A. dao dong diéu hoa véi bién do goc 8°.

B. dao dong vai chu ki bang 3T.

C. dao dong diéu hoa véi chu ki 2T.

D. dao dong diéu hoa voi bién d6 goc 4°
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Cau 21. Mot con lic don dao dong diéu hoa vai chu ki T va bién do goc 8° tai noi co gia tdc
trong truong g . Pung vao thoi diém vat nang qua li d6 bang ntra li d6 cuc dai thi né chiju
thém tac dung cta ngoai luc F =3P (Vi P 1a trong lugng cua vat) co phuong thiang ding va
c6 chiéu tir trén xudng dudi. Sau thoi diém do6 con 14c sé:

A. dao dong diéu hoa véi bién do goc 8°.

B. dao dong diéu hoa vdi bién d6 goc 5,3°.

C. dao dong diéu hoa vé6i chu ki 2T.

D. dao dong diéu hoa véi bién do goc 4°.

Céu 22. Mot con lic don dai 15 cm treo tai diém cd dinh | trong trong trudng. Con lic dang
dung yén thi diém treo chuyén dong nhanh dan déu 1én véi a=2m/s? trén diy theo goc
nghiéng 30° so voi phuong ngang. Ly g =10 m/s?. Téc cuc dai cua con lic gan gia tri ndo
sau day?

A. 32 (cm/s). B. 30 (cm/s). C. 20 (cm/s). D. 16 (cm/s).
Cau 23. Mot con liac don co chiéu dai day treo |, qua ning c¢6 khéi lugng m va mang dién
tich g dao dong diéu hoa tai ndi co gia tdc trong truong g. Khi khong co dién trudng con lac
dao dong diéu hoa véi chu ki T,. Néu cho con lic dao dong diéu hoa trong dién truong giira
hai ban tu dién phang co6 véc to cuong do dién truong E (gE << mg) nam ngang thi chu ki
dao dong cua con lic 1a

A. T =T,(1+qE/(mg)). B. T =T,(1+0,50E /(mg)).

C. T =T,(1-0,5qE/(mg)). D. T =T,(1-qE/(mg)).

Cau 24. Mot con lic don dao dong diéu hoa véi chu ki T tai noi ¢ thém truong ngoai luc co
d6 16n F ¢6 hudng ngang. Néu quay phuong ngoai lec mot goc 30° thi chu ki dao dong bang
1,989 s hoac 1,149 s. Tinh T.

A. 1,567 s. B. 1,405 s. C.1329s. D. 1,331s.

Cau 25. Mot con lic don gdm hon bi nhé bang kim loai dugc tich dién g, day treo dai 2,5 m.
Dit con lic vao trong dién trudng déu c6 véc to cuong do dién truong nam ngang thi khi vat
dung can bang day treo hop voi phuong thang ding mot goc 0,08 rad . Ly g =10 m/s?.
Néu dot ngot ddi chiéu dién truong (phuwong van nam ngang) thi tbe d6 cuc dai cua vat do
gan nhit gia tri nao sau day?

A. 44,75 cm/s. B. 22,37 cm/s. C. 71,67 cm/s. D. 80,13 cm/s.
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Cau 26. M6t con léc don gdm qué cau tich dién duong 100 4C , khéi luong 100 (g) budc
vao mot sgi ddy manh cach dién dai 1,58 m. Con lic duoc treo trong dién truong déu
10 kV / m cta mot tu dién phang co cac ban dit nghiéng so voi phwong thang dung 30° (ban
trén tich dién dwong), tai noi c6 g =10 m/s?. Chu ky dao déng nho cua con lic trong dién
truong 1a
A. 0,938s. B. 1,898 s. C. 1,849s. D. 1,51s.

Cau 27. M&t con lic don ¢6 chiéu dai | (m), khéi lvong m. Kéo con lac khoi vi tri can bang
mot goc 0,1 (rad) va tha cho dao dong khong vén tbc dau. Khi chuyén dong qua vi tri can
bang va sang phia bén kia con 14c va cham dan hoi véi mat phang ¢ dinh di qua diém treo,

goc nghiéng cua mat phang va phuong thang ding 1a 0,08 (rad). Lay gia toc trong truong
g=r"=985 (m / Sz) , b6 qua ma sat. Chu ki dao dong ciia con lic 1a

A.15s. B. 1,33s. C. 1,59s. D. 1,83s.
Cau 28. Mot con lic don gdm vat co khdi luong m va day treo co chiéu dai |, diém treo tai O.
Vit duoc dua ra khoi i tri cAn bang téi vi tri sao cho day treo 1éch goc 6 d so véi phuong
thang dtng roi budng khong van toc dau. Khi vat di qua vi tri can bang thi day treo vudng
dinh tai | & dudi O, trén duong thang diung cach O mot khoang 10 =0,4l . Ti sb luc cing cua
day treo ngay trudce va sau khi vudéng dinh la:

A. 0,9928. B. 0,6065. C. 0,4010. D. 0,8001.

Cau 29. Mot con lic don dao dong didu hoa véi bién d6 goc 0,1 rad tai noi c6 g =10 m/s?.
Tai thoi diém ban dau vat di qua vi tri 6 1i do dai s =83 cm véi van tc v=20 cm/s. o
I6n gia toc cua vat khi nd di qua vi tri c6 li do dai 8 cm 1a

A. 0,075 m/s%. B. 0,506 m/ s C. 0,5m/s% D. 0,07 m/s.

Cau 30. Mot tén lira bat dau bay 1én theo phwong thang dung véi gia toc a=3g . Trong tén lta
c¢6 treo mot con lic don dai 0,25 m, khi bat dau bay thi dong thoi kich thich cho con lic thuc
hién dao dong nho. Bo qua sy thay ddi gia toc roi tu do theo d6 cao. Ldy g =10 m/s?, 7% =10.
Pén khi dat 46 cao h=1500 m thi con lic da thuc hién duoc s6 dao dong la:

A. 20. B. 14. C. 10. D. 18.

Cau 31. Mdt con lic don mang dién tich duong khi khong c6 dién truong n6 dao dong diéu
hoa voi chu ky T. Khi ¢ dién truong hudng thang ding xudng thi chu ki dao dong diéu hoa

cta con lac 1a T,. Khi co dién truong huéng thang ding 1én thi chu ki dao dong diéu hoa ciia

61



con lac 1a T,. Chu ky T dao dong diéu hao cta con lic khi khong c6 dién truong lién hé voi
T, vaT, la:
_ L B To_2hh
12 "'T2:Z »\,le +T22
T . D.T——nh
JT2+T) 217 47,2

Cau 32. Mot con lic don c6 chiéu dai | m, duoc treo vao budng thang may dimg yén. Vi tri

C.T=

can bang ban dau cua n6 1a B. Kéo léch con lic ra vi tri A sao cho con lic tao véi phuong
thang ding maot goc bang 2°. Roi tha cho con lac dao dong khong van toc dau. Pung luc con
lic 1an dau tién dén B thi thang mdy roi tu do. LAy g =10 m/s?. Thoi gian tir ltic tha vat dén
thoi diém dau tién ma day treo con lac hop voi phuong thang ditng mot goc 0,4z gan bang

A. 9,56 s. B. 14,73 s. C. 11,88s. D. 12,94 s.
Cau 33. Cho mot con lic don treo & dau mot soi day manh dai bang kim loai, vat ning lam
bang chét c¢6 khdi luong riéng D :8(g /cms). Khi dao dong nho trong binh chan khong dat
trén mat dat thi chu ki dao dong 1a T. Cho con lac don dao dong trong binh chtra mot chat khi
c6 khdi luong rieng 0,002(g/cm®), ddng thai dua binh 1én do cao h so véi mat dat. G trén
d6 nhiét do thap hon so voi vat dat 1a 20°C thi thay chu ki dao dong van 1a T. Biét hé s6 no
dai ctia day treo 1a 2,32.10° (K ™). Coi Trai Dét hinh cdu, ban kinh 6400(km). Xac dinh h.

A. 9,6 km. B. 0,96 km. C. 0,48 km. D. 0,68 km.
Ciu 34. Trong bai thuc hanh do gia toc trong trudng cua Trai Dét tai phong thi nghiém. Mot
hoc sinh do chiéu dai con lic don dugc két qua |=(800+1)mm, thi chu ki dao dong
T =(1,78+0,02)s. Lay 7 =314 . Gia toc trong truong tai do 1a

A. 9=(9,72+0,21)m/ s’ B. g=(10,2+0,24)m/s".

C. g=(9,96+0,24)m/s>. D. g=(9,96+0,21)m/s®.
Ciu 35. Trong bai thuc hanh do gia to¢ trong truong cua Trai Dat tai phong thi nghiém. Mot
hoc sinh do chiéu dai con lic don duoc két qua | =(0,8+0,0002)m, thi chu ki dao dong
T =(1,7951+0,0001)s . Ly =314 . Gia téc trong truong tai do 1a

A. g =(9,801+0,0035)m/s?, B. g =(9,801+0,0003)m/s?.

C. g=(9,801+0,0023)m/s>. D. g =(9,801+0,0004)m/s?.
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Céu 36. Trong mot thang may dtng yén tai noi c¢6 gia toc g =10 m/s?, c6 treo mot con lac
don va mét con lic 10 xo. Kich thich cho cac con lic dao dong diéu hoa theo phuong thing
dung thi thdy ching c6 tan sé goc déu bang w=10 rad /s va bién d6 da déu bang A=2 cm.
Dung luc cac vat dao dong cung di qua vi tri cAn bang thi thang may bat dau chuyén dong
nhanh dan déu xudng dudi véi gia toc 2,5m/s?. Tim ti s6 bién d6 dai cia con lic don va
con lic 16 xo sau khi thang may chuyén dong.
A. 0,53. B. 0,43. C.0,72. D. 1,39.

Cau 37. Mot con lic don gdm mot day kim loai nhe c¢6 dau trén cb dinh, dau dudi cé treo qua
cau nho bang kim loai. Chiéu dai cua day treo 1a 1 m. Kéo vat nang ra khoi vi tri can bang
mot goc 0,1 rad rdi tha nhe dé vat dao dong diéu hoa. Con lic dao dong trong tir truong déu
¢ vecto cam ng tir B vudng goc véi miat phang dao dong caa con lic, biét B=0,5T , lay
g =9,8 m/ s% Suat dién dong hiéu dung xuét hién giira hai dau day kim loai la

A. 0,1106 V. B. 1,565 V. C. 0,0783 V. D. 0,0553 V.

HUONG DAN GIAI
Cau 1.

05= v :\/29|(C050‘—0030!max):\/COSa—c0360°

Vinax \/29| (1-cos ) 1—cos60°

cosa =0,625= o ~51,3°= Chon A.

Céu 2.

Khi R=mg hay mg(3cosa—2cose,, )=mg :>COSO{=%2%
A, R gsina =105in(arccoszj: 7,45(m/52)

5—;n+a—m m2 3
a, —VI—:ZQ(COSa—COSa'maX):2.10(2—0,5j:%(m/82)

=a=./a,+a,’ ~8,16(m/s*)= ChonD.
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P =mgsina
P =mgcosa

v? =2gl(cosa —cosa,,,)

Cau 3.

Khi m chuyén dong vé bén trai thi m

chi lién két v6i k, nén chu ki dao dong
m . 2 ~ O\~
T,=2x \/% con khi m chuyén dong ve bén

phai m chi lién két véi k, nén chu ki dao

dong T, = 2”\/kE' Do d6, chu ki dao dong cua hé:

2
Tzl(Tl+T2)=l o7 M op M4 [ X, [ L =0,51(s)= Chon C.
2 2| Tk K, V100 "\ 250

Cau 4.

Chu ki con lac don: T, = 271\/% =2(s)
Thoi gian ngén nhat di tir O dén C:

@ Oy T 01

Chu ki dao dong cua hé:

=0,25(s)
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T =t,, +toc +teo +ioa :%+2tOC =1,5(s)= Chon A.

Cau 5.

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

Phuong trinh chuyén dong: 1« °
wong trinh chuyén dong:
g y ong y = 0,5qt?
Khi cham dit: y. —h= 0,5gt? =h=t_ = /%h= /%20,4(3)
T 2 e (A v, gt
Céc thanh phan van toc: , :>tanﬁ=v_=v_
Vy:y’:(o,Sgtz) :gt X 0

Tai vi tri cham dat: tan B =

9t _1004_, 5 . 26,6°= ChonD.
8

0

Cau 6.

Tée do qua cau khi day dat: v, = /291 (1-cos e, ) =8(m/s)

X =Vt
y =0,5gt*

Khi cham dét: y. =h=0,5gt’ =h=t, = fz—h =1/% =0,4(s)
g

Céc thanh phan van téc: v == () = ,/ 2= J(vo)* +(at)’

v, =y'=(0,5gt%)

Phuong trinh chuyén dong: {

Tai vi tri cham dat;

v= (%) +(gte )F =/(8)° +(10.0,4)" =4y/5(m/s)= ChonD.

Cau 7.

Tée 6 qua cau khi day dit: v, = /291 (COSa —C0S &y, ) =3,31(m/5)
Sau khi day duat vat chuyén dong giéng nhu vat bi ném xién, phan tich véc to van tbc ban

Vo, =V, €0s30°=2,86m/s

dau: v, = vy, +V,
a oy{v =V,sin30°=1,655m/s =V, =V, —gt

Thanh phan v, duoc béo toan. Khi 1én dén vj tri dinh thi v, =0.

Co nang tai vi tri bat ki bing co ning tai vi tri cao nhét bing co ning lic dau:
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2

W, =mgh+ mVZOX =W, =mgl (1-cose,,,, )

2
=10.h+ 2,86

=10.1,5(1-c0s60°) = h ~ 0,34(m) = Chon C.

Cau 8.

Co nang ludn duoc bao toan. Sau khi day dut tai d6 cao cuc dai van con dong ning va
thé nang, con khi day chua dut tai do cao cuc dai chi c6 thé nang. Vi vay thé niang cuc dai sau
khi day dat nho hon thé ning cuc dai trude khi ddy dat, nghia la h<H = Chon C.

Céu 9.

Tée o qua cau khi day dit: v, = /291 (COS @ —C0S &y, ) =3,22(m/ )
Sau khi day dat vat chuyén dong giong nhu vat ném xién, phén tich vec to van toc ban dau:

. a{voX =V, C0s45° =2,28(m/s)

Vo, =V, +V
D% Y v, =V, sin45°=2,28(m/s)

Tai vi tri thé ndng triét tiéu (h=0), vi co ndng bang co nang luc dau:

2 mv,? 2y ?
m\gx +Ty:mg|(1_cosamax):ﬁ+%:10.2,5.(1—c0560°)
v, 4,45 .
=V, ~4,45m/s=tan f=—=—-= [ ~62,9°= Chon D.
! v, 2,28
Cau 10.

R=mg(3cosa—2cose,,, )= R, =mg(3—2cosa,,, )
= F, =R, —mg =2mg(1-cosc,,, )
<2.0,1.10(1-cos,,, ) =1,4(N)= «,,, ~1,27(rad) = Chon C.

Cau 11.

{v =29l (cosar —cos )

R=mg(3cosa—2cosa,,, )

R, =mg(3-2cose, )= Ry, —mg = 2mg (1-cos &, ) =1(N) = cose,,, =0,5

Ruin = MG (3C0S & —2C0S @y ) = MY COS

R=2R,, = cosa =gcoswmax =§:>v= \/2.10.0,3@—0,5) =1(m/s)= Chon B.

Cau 12.
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Tdc d6 m ngay trudc luc va cham: v = \/ 291 (1-cos e, ) -

Téc do m ngay sau liic va cham mém: V = % Pay ciing chinh 14 toc d6 cuc dai cua
m+
con Iic sau va cham V = —1vm \/29| 1-C0S @y, ) -
:>— 1-coS oy 1-0.8 3(kg)= Chon D.
v, m+M  \1- COS m+3 1-0,2

Cau 13.

Téc d6 con lic ngay trudc va cham:

Vo =4/201 (1-C08 @, ) = 4/2.10.0,9(1—c0s60°) =3(m/s)
Theo dinh luat bao toan dong luong va dinh luat bao toan nang lugng:

2m

mv, =(m+M )V V:m+MVo
=
0,5mv,’ =0,5mv,,?+0,5Mv? | _Mm-M
VAL
= Voo = m-M o| = 0'2_0’1-3 =1(m/s)= Chen C.
m+M 0,2+0,1
Cau 14.
Cach 1:

Co ning cua con lic truéc va cham:

2

0 vy, = \/Zgl (1-cos ey, ) =1,62(m/s)

W =mgl(1-cose,,, )=

Ap dung dinh luat bao toan dong luong va dinh luat bao toan nang luong:

V= 2m
{mvoz(m+M)V oM o
=
2 2 2 —
0,5|’T'IV0 —O,5mvcb +0,5MV v, = m-M V0:>|Vcb|20,54(m/5)
m+M
Co nang cuia con lic sau va cham:
2 2
W =mgl(1-cose,,, )= Voo :>9,8.1.(1—005a,;ax)=0’54 =, ~9,9°

2
= Chon C.

Cich 2: Sau khi hiéu ki cach 1 ta ¢6 thé 1am nhanh nhu sau:
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voz\fZQI(l—COSamax) :|Vcb|: (1-cosay,,)
Vg | = JZgI (1-cosay, ) Vo (1-cos )

m—-M v, m-M . |m-M| [(I1-cosa,)
V,=> =2 =———nén =
m+M vV, m+M m+M (1-cos e )

Tu v, =

Tir cong thirc nay ta s& thay, khi biét 3 trong bon tham s6 m, M, «, . va al, S&tim

duogc dai lugng con lai.
Quy trinh gidi nhanh:

1) Con lac don m dang dao dong véi bién d6 goc «,,,, dung lic qua vi tri can bang nd
va cham vat M va bién d¢ goc sau do la «,, thi

Im-M|  |(1-cosa,, )

(néu va cham dan hoi) hoic
m+M (1—-C0S ey

m  [(1-cosa,)

= (néu va cham mém)
m+M \(1-cosa,, )

2) Con lic don M dang dtmg yén & Vi tri can bang thi vat m chuyén dong theo phuong

ngang vai van toc v, dén va cham vao vat m va bién d goc sau d6 1a a’, thi

(m+M) mrrviA ) 291 (1-cosa;,,, ) (néu va cham dan hdi) hodc
e~ 2ol (=eos ) (0 va chim mé
a ,;éx

NEU @, V& @), NNO thi (1-COS @y, ) ¥ Zax J(1-cosal, )~

Cau 15
GM =5

’ = ‘,
T_|9_ T
T g R oy

l.=?-(‘—x)
z
Khi ddng hé chay dang chi t,, =t=65568h thi
R~z
ddng ho chay sai chi:
L o =tl, U
l Tdhs T
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400—-0,64)(64 2
:655,68.\/(6 00 0’24)0(; 00+9,6) ~656,63h

DPdng hd chay sai nhanh hon dong hé chay dung:
656,63h —655,68h = 0,95h ~ 57( phut) = Chon D.

Cau 16.

i ' 10
1=T—=\ﬁ.g= 1+“t0. g z1+1a(t’°—t°)—1§
T Vg’ 1+at” \g+Ag 2 2 ¢
qE

= Ag=g.a(t’-t")=29,8.10" >0. Giatéc ting = q>0=>a= = =Ag

_mAg 10%2.9,8.10"

= =4.10°(C)= Chon D.

q E 4,9.10° (©) ©
Cau 17.

1 E !
g =g+q—=29:>9—g=9

m
w="0e,
2

m(g'-9g)! o = mgl ol _Lw
2 2.3 9

W' =W +AW, =%W :>\\//VV =%=100%+11,1%:> Chon C.

a
o=—"T2= AW, =

Cau 18.
g'=g-a=7,3(m/s’)
r_ 2 '
_ mAgl o = m(g'-9)l oz, _mgl a’, 94 1 __EW
2 g 4 392

AW,
2 2 4

W' =W +AW, :140-%.140:131,1(ma):> Chon B.

Cau 19.
Sau khi ¢6 thém F thi gia toc trong truong hiéu dung: g’ =g+ F /m=4g. Giatéc
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A
............ |-
g 0
F

tang 4 1an nén chu ki giam 2 lan: T'=T/2.

Vi thoi diém F bat dau tic dung vat & vi tri bién nén bién do géc khong thay doi

Ay = Qo =5° = Chon A.
Cau 20.

Sau khi c6 thém F thi gia toc trong truong hiéu
dung: g'=g+F/m=4g. Gia téc ting 4 1an nén chu ki
giam2lan: T'=T/2.

Vi thoi diém F bat dau tac dung vat qua vi tri can ®

bing nén téc d6 cuyc dai khong thay doi:

toc
=wA= Iamax ,/ la = o).

= Chon D.
Céu 21.

Sau khi c6 thém F thi gia tic trong truong
hiéu dung: g'=g+F /m=4g. Gia tc tang 4 1an
nén chu ki giam 2 lan: T'=T/2.

Vi thoi didm F bit dAu tac dung vat qua vi " O

ti a=a,,/2 nén thé bién thién mot luong:

m(g'—g)laz_m.BgI Qo @ X

AW, = =0,75W.

‘ 2 2 4
Do do, co nang dao dong sau khi co6 luc F i 0
la: W' =W + AW, =1,75W , hay

mg Loz, =175 ngla —a /1, 7524 =53°= ChonB.
g
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Cau 22.

Con lic chiu thém luc quan tinh F=-ma nén
trong luc hiéu dungP’=P+F. Vi tri can bang mai léch
S0 Vi Vi tri can bang cii mot goc B (xem hinh).

Ap dung dinh 1y ham s6 cosin:

P’ =+/P? + F? — 2PF c0s120°

g’:%:ng +a%—2gacos120° =2\/3_1(m/sz)

Ap dung dinh 1y ham s cosin:

F P
sinf  sin120°

= sin B =sin120°2
g

= =0,1562(rad) (chinh 1a bién d goc)

Toc d6 cuc dai:

Vo, = \/29’I (1-cosB) = \/2.2«/310,15(1—cos 0,1562) ~ 0,202(m/s)=> Chon C.
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Khi F quay xudng mot goc 30°, quay 1én mot goc 30° thi chu ki dao dong lan luot 1a:

T,=2x ’I—,=27zl - !

g , F
g°+| — | —2g—cosl120°
m m

T, zn\gzﬂ\/\/gz+(F)z 1

m

-29 Ecos 60°
m

Tur d6 rat ra hé thice lién hé:

1 11,42
T 4

i4=2i:>T=
T2

~1,331(s
o
= Chon D.

Cau 25.

Tt hinh vé:

9

" cosfB

9 g

cos :E
P! g!

V) tri i blng o8

Vi tri can bang mai hop so Véi vi tri can bang cii mot goc: «,, =24 =0,16 rad . Toc do cuc

dai: v, :a)A:F.Iamax = g—l.amax = g—l.amax ~0,8013(m/s)= Chon D.
I cos cos

Cau 26.
F =gE =100.10"°.10.10° :1(N)

2
g’=\/gz+(Ej -29 Ecosﬂ
m m

g’ =10 +10° - 2.10 c0s120° =104/3(m/ s?)

:»T'zz;z\/}zl,sgs(s)

= Chon B.
Cau 27.

Chu ki con lac don: T, = ZE\/gz 2(s)

Thoi gian ngin nhat di tir O dén C:
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toe = Larcsin—B— = Larsin 298 _ 0,295(s)

@ Aok 7 0,

Chu ki dao dong cua hé:

T =t,, +1oc +teo +ioa :%+2tOC =1,59(s)= Chon C.

Céau 28. *

Dé tim bién do goc sau khi vuéng dinh ta ap dung Ol
dinh luat bao toan co ning: B :

afﬂal"..
W =mgl (1-cos e, ) =mgl’(1-cose;,, ) 1| -
| o
=cosa ., zl—r(l— oS, ) ~0,99087 .
® o max \
Do 16n luc cang soi ddy trudc va sau khi vuéng lan W KA »

luot 1a:

=————1 =(,9928 = Chon A.

R=mg(3-2c0s,,, ) _ R _3-2cosay,
R'=mg(3-2cosa,,,) R 3-2cosa,

Cau 29.
, V2 0?9 V2
Ap dung cong thuc: s* +— = A? —A_I—'>S2 +—Il=a’ I
) =1 Amax g

2 0,2
(0,0843) +=1 o 1 =011 = 1=16(m)
Dao dong cua con lic don vira co gia toc tiép tuyén vira co gia toe phap tuyén (gia toc
hudng tdm) nén gia td¢ toan phan 1a tong hop caa hai gia toc noi trén:

(COS et —COS Uy ) = %(aﬁm

_aZ)
Néu «,,, nho thi nén

Sina~«a

a, =ga=g|§=0,5(m/sz)

2
Ay = g(ariax _az)z g[ariax _(?] J=0’075(m/32)

= a=,[a +a; =0,506(m/s’)= Chon B.
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- 2 2
. a=a; ta, = a=4/a; tay
P =mgsina P
—_t —qsi
P, =mgcosa an—a—gsma
v? =2gl(cosa —cosa,,, ) v2
8y = = 29 (Cosa —COS )

Cau 30.

Gia téc trong trudng hi¢u dung gay cho con lac: g’ =g+a=4g =40(m/s*).
Chu ki dao dong nho: T = ZﬂF: 0,5(5).

g
Dé dat duoc d6 cao h=1500 m thi can thoi gian:

2
028 - P io(s).
2 a

Trong thoi gian nay, s6 dao dong con lac thyc hién duoc: n=At/T =20
= Chon A.
Cau 31.

T cac biéu thae: T =27 \/I T, =27 |——— £ suy ra:
g

LA 27 W2 e
T 24T,
Céu 32.

Chu ki dao dong cua con lac don: T = ZE\E = ZEE =1, 9869(5)

Pé tim tdc do cua vat lan dau tién dén B, ta ap dung dinh luat bao toan nang lugng:

mv?

W, . =W, _ < = mgl (1-cos e, ) =V = \/Zgl (1-cos e, )
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Sau khi thang may roi tu do, con lic & trang thai khong

trong luong, tic 1a trong hé quy chiéu gan véi thang may chi a7
con lyc cing soi ddy nén con lic chuyén dong tron déu véi van
toc V.

Khi déy treo hop véi phuong thing ding goc 90°, ciing

1a lac chuyén dong tron déu quét dugc mot goc A@=0,4r,

quang duong di dugc tuong ung la S =I1A¢p.
Thoi gian dé di duoc quing dudng d6 1a:
A 1.0,4r

t:—: =
v J2gl(1-cosa,, ) [210.1(1-cos2°)

z11,38(3)

= Tong thoi gian tinh tir lac tha vat: 11,38+T /4~11,88 s= Chon C.

Cau 33.
Ap dung: —=1+££|—1§+105(t’°—t°)+£+1£+lg
T 21 29 2 R 2R 2D
:>1:T—:1+O—0+1.2,32.10’5(—20)+L+0+1w:>h:0,68(km)
T 2 6400 2 8
= Chon D.
Ciu 34.
< , I Azl
Tu cong thac: T =27 azg: T2 . Lay vi phan hai vé:

2 2
:>dg=47r2T dI—2TdT_47rI(dI_2de= (dl 2de

T T2l T I T
Al AT
S Ag=g| —+2=—
SHERES
_ 2] 2 -3
:>g=4ir2|=47z .800;10 =9,96(m/52)
T 1,78
Agzg(A—l+2£j:9,96 1,002 =0,24(m/s*)
| T 800 1,78

=g =9,96+0,24(m/s”*)= Chon C.
Cau 35.

I ar’l .
Tu cong thue: T = 272'\/:3 g= 17_22 . Lay vi phan hai vé:
g
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2 2
g = 4y A -2TAT _ 47 |[g_2d_Tj=g[g_2d_Tj

T4 T2 || T | T
_ 21 2
. 47r2| Az '0’§—9,801(m/32)
N T2 1,7951
Ag:ﬁ(ﬁuz£ -9,801 0,0002 , , 0,0001 =0,0035(m/sz)
| T 0,8 1,7951

= g =9,801+0,0035(m/s*)=> Chon A.

Cau 36.
Khi thang may chuyén dong:

* Pdi vai con lac don, lac nay no dang di qua vi tri can bang,

thang may bat dau chuyén dong nhanh dan déu xubng dudi véi F=md
gia tc 2,5m/s’(g'=g—-a=7,5m/s’=0,75g) thi khong o é}%

lam thay ddi d6 cyc dai (nhung tan s goc thay doi) nén:

w’A’=a)A:>A'=2A=\/§A:A\/§ la
@' g’ 3

* P6i voi con lac 16 xo, lac nay nd dang di qua vi tri cin bang (co li @ x, =0 va van toc

V, =+wA), thang may bit dau chuyén dong nhanh din déu xudng duési véi gia toc
a=2,5 (m/s*) thi vat nang cia con lic chiu tac dung luc quén tinh huéng 1én trén va c6 do
l6n F,=ma. Vi c6 lyc nay nén vi tri cén bang s& dich 1én trén mot doan:

F
p=-x_M_ 23 _25_4055(m)=125A
k k o 10

Nhu vdy, tai thoi diém nay vat c6 i d6 so vé6i vi tri can bang moéi la

X, =b=125Acm vaco van toc v = v, =t®A. Do d6, bién d¢ dao dong mai:

2 2
A" = ,/x; L \/(1, 25A) +(1Aj AL,
@ 0] 4

A3
2 _ X3  .0,72= ChonC.
A// M
oA

Céau 37.
Trong day dan xuat hién mot suat dién dong cam ung:
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da 2
o do_ Bas_ By Bide
dt dt dt 2 dt
2
A=Cpay Cos(a)tﬂp)‘) e— BI a;amax S|n (a)t + ¢)

Suét dién dong cuc dai va hiéu dung lan luot 1a:

2 2 2
g, - Bl oo, Blay, \E _05101 /% ~0,0783(V))
2 2 V1 2 \1

B
2

E =—%~0,0553(V)
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CHU PE 4. DAO PONG TAT DAN
Cau 1. M6t con lic dao dong tat dan cham. Ci sau moi chu ki, bién do giam 0,8% so véi
bién d6 ban dau. Ban diu nang luong toan phan 1a W, thi sau 50 chu ki dao dong toan phan co
ning cua con lic c6 gia tri gan ding la

A. 0,25W. B. 0,364W. C. 0,5W. D. 0,36W.

Cau 2. Mot con lac dao dong tat dan cham. Ci sau mdi chu ki, bién do giam 0,8% so véi
bién d6 ngay trudc d6. Ban dau nang luong toan phan 1a W, thi sau 50 chu ki dao dong toan
phan co nang cta con lic ¢ gia tri gan ding 1a:

A. 0,448W. B. 0,364W. C. 0,5W. D. 0,366W.
Céu 3. Mot con lic 10 xo dao dong theo phuong ngang gdm vat m = 1 kg va 16 xo k = 10
N/m, hé s6 ma sat truot giita vat va mat san 1a £ =0,2. Tir vi tri 10 xo c6 d6 dai ty nhién
nguoi ta dung lyc F c6 phuong doc theo truc 10 xo ép tur tir vao vat tdi khi vat dung lai thi
théy 16 x0 nén 15 cm rdi tha nhe, vat dao dong tat dan. Cho g=10 m/s?. Tim gia tri F.

A. 2,75 N. B. 2,5N. C.L2N. D. 11,2 N.

Cau 4. M6t con lic 16 xo c6 dd cing 62,5 N/m, vat ndng ¢6 khéi lugng m = 100 g dao dong
trén mat phang nam ngang, hé s6 ma sat giira Vat va mat phang ngang 1a £ =0,1; liy g =
10m/s?. Kéo vat khéi vi tri can bang mot doan A rdi tha nhe. Quing dudng ma vat da di cho
dén khi dung han 1a 2,4 m. Gia tri ciia A 1a

A.8cm. B. 10 cm. C. 8,8 cm. D. 7,6 cm.

Ciu 5. M6t con lic 16 xo gom vat ¢6 khdi lwong 200 g, 10 xo ¢6 khéi lugng khong dang ké,
d6 cing 80 N/m; dt trén mat san nam ngang. Nguoi ta kéo vat ra khoi vi tri can bang doan 3
cm va truyén cho né van téc 80 cm/s. Cho g=10m/ s2. Do ¢6 luc ma sat nén vat dao dong tat
dan, sau khi thuc hién duoc 10 dao dong vat dung lai. H¢ s6 ma sat gitra vat va san la

A. 0,04, B. 0,15. C. 0,10. D. 0,05.

Cau 6. M6t con lic 16 xo thiang ding gdm 16 xo nhe c¢6 do cimg k = 100 N/m, mét dau cb
dinh, mdt dau gén vat nang khdi luong m = 0,5 kg. Ban dau kéo vat theo phuong thfmg ding
khoi vi tri can bang 5 cm rdi budng nhe cho vat dao dong. Trong qua trinh dao dong vat ludn
chiu tdc dung cua luc can c6 do lon bé‘mg 1/100 trong luc tac dung 1€n vat. Coi bién dJ cua
vat giam déu trong timg chu ki, 1dy g = 10 m/s®. Sb lan vat qua Vi tri cdn bang ké tir khi tha
vat dén khi n6 dimg han 14 bao nhiéu?

A. 25. B. 50. C. 30. D. 20.
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Ciu 7. Mot con lic 10 xo gdm 10 xo c6 hé s6 dan hdi 60 (N/m) va qua cau c6 khéi lwong 60
(g), dao dong trong mot chat 1ong véi bién d6 ban dau 12 (cm). Trong qua trinh dao dong con
lic ludn chiu tac dung cia mot luc can co do l6n khong ddi. Khoang thoi gian tir lac dao
dong cho dén khi dung han 14 20 s. 6 16n lyc can 1a

A. 0,002 N. B. 0,003 N. C. 0,018 N. D. 0,005 N.
Cau 8. M6t vat nho ndi véi mot 10 xo nhe, hé dao dong trén mat phang ngang. Tir vi tri can
bang truyén cho vat van tdc ban dau 2 (m/s) theo phuong ngang thi vat dao dong tit dan. Téc
d6 trung binh trong sudt qua trinh vat dao dong 1a

A. 72,8 (m/s). B. 54,3 (m/s). C. 63,7 (m/s). D. 34,6 (m/s).
Cau 9. M6t con l4c 10 x0 gém vat nho khéi luong 0,1 kg va 10 xo ¢6 d6 cung 10N/m.
Vit nho dugc dit trén gia d& ¢ dinh nam ngang doc theo truc 10 xo. Hé s ma st truot giita
gia d& va vat nho 1a 0,1. Ban dau giit vat ¢ vi tri 10 xo bi nén mot doan A rdi budng nhe dé
con lic dao dong tat dan. Léy g=10 m/s?. Téc dd 16n nhit vat nho dat duoc trong qua trinh
dao dong 1a 60 cm/s. Tinh A.

A. 443 cm. B. 46 cm. C. 7cm. D. 6 cm.
Cau 10. M6t con lac 16 xo g(‘A)m vét nho khdi lugng 0,02 kg va 10 xo c6 dd cing 1 N/m. Vat
nhé duoc dat trén gia do ¢ dinh nam ngang doc theo truc 10 xo. H¢ s ma sat truot gitra gia
d& va vat nho 1a 0,1. Ban dau giir vat ¢ vi tri 10 xo bi dan 10 cm r6i budng nhe dé con lic dao
dong tat dan. Léy gia tde trong truong 10 m/s?. Li dd cuc dai cua vat sau khi di qua vi tri can
bang lan 1 1a

A. 2cm. B. 6 cm. C. 4J2 cm. D. 43 cm.
Cau 11. Mot con lac 16 xo gom vat nho khdi lwong 0,02 kg va 16 xo ¢6 d6 cimg 1 N/m. Vit
nhé duoc dat trén gia do ¢ dinh nam ngang doc theo truc 10 xo. H¢ s ma sat truot gifra gia
dd va vat nho 1a 0,1. Khi 16 xo khong bién dang vat ¢ O. Dua vat dén vi tri 10 xo bi nén 10 cm

rdi budng nhe dé con lic dao dong tit dan. Liy g = 10 m/s?. Vét nhé cta con lic s& dung tai

Vi tri
A. trung véi vi tri O. B. cach O doan 0,1 cm.
C. cach O doan 1 cm. D. cach O doan 2 cm.

Cau 12. M6t con lic 10 xo gdbm vat nhé c6 khéi lwong 260 g va 1o xo ¢6 do cung 1,3 N/em.
Vat nhé duoc dit trén gia do ¢ dinh ndm ngang doc theo truc 10 xo. Hé s6 ma sat gitra gia do
va vat nhé 1a 0,12. Ban dau kéo vat dé 10 xo nén mot doan 120 mm rdi budng nhe dé con lic
dao dong tat dan. Léy g=9.38 m/s’. Vi tri vat dung héan cach vi tri ban dau doan

A. 117,696 mm. B. 122,304 mm. C. 122,400 mm. D. 117,600 mm.
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Ciu 13. Khéo sat dao dong tit dan caa mot con lic 16 xo ndm ngang. Biét do cimg cia 10 xo
12 500 N/m va vat nho c6 khdi luong 50 g. Hé s6 ma sat truot giita vat va mit phing ngang
bang 0,15. Ly g = 10 m/s%. Kéo vat dé 10 xo dan mot doan 1 cm so v6i d6 dai tu nhién rdi
tha nhe. Tinh thoi gian dao dong.

A.104s. B. 1,05s. C.198s. D. 1,08s.

Cau 14. Con lic 10 xo nim ngang c6 k/m = 100(5’2) , hé s6 ma sat truot béng hé s6 ma sat

nghi va béng 0,1. Kéo vat ra khoi vi tri can béng mot doan 12 cm roi budng nhe. Cho g = 10
m/s®. Tim quing dudng tdng cong vat di duoc ké tir lac bt dau dao dong cho dén khi dimg
han.

A. 72 cm. B. 144 cm. C.7,2cm. D. 14,4 cm.
Cau 15. Con lic 160 xo ndm ngang c6 d6 cing 100 N/m, vat dao dong co khdi luong 100 g.
Kéo dé 16 xo dan mot doan 2 cm rdi tha nhe cho vat dao dong. Biét hé sé ma sat giira vat va
mit phang ngang 1 z=0,02. Xem chu ky dao dong khong thay d6i va vat chi dao dong theo
phuong ngang tring voi truc caa 10 xo, 1dy g = z°m/s? =10 m/s?. Quing duong vat di duoc
trong 3 chu ky dau tién 13

A. 29,44 cm. B. 23,64 cm. C. 22,56 cm. D. 23,28 cm.
Ciu 16. Con lic 160 xo nam ngang c6 d6 cing 100 N/m, vat dao dong c6 khdi luong 400 g.
Kéo dé 10 xo dan mot doan 4 cm rdi tha nhe cho vat dao dong. Biét hé s6 ma sat giita vat va
san 14 1 =5.10"°. Xem chu ky dao dong khong thay doi va vét chi dao dong theo phuong
ngang tring voi truc cia 10 xo, liy g =10 m/s®. Quing dudng vt di dugc trong 2 chu ky dau
tién la

A. 31,36 cm. B. 23,64 cm. C. 20,4 cm. D. 23,28 cm.
Cau 17. Mot vat nho dao dong diéu hoa trén mit phang ngang nho dém tir truong véi toc do
trung binh trong mot chu ki 13 v. Pung thoi diém t = 0, téc d6 cua vat bang 0 thi dém tir
truong bi mat do ma sat truot nho nén vat dao dong tit dan cham cho dén khi dirng han. Téc
d6 trung binh cua vat tir lac t = 0 dén khi dirng han 13 150 (cm/s). Gia tri v bang

A. 0,25 (m/s). B. 200 (m/s). C. 100 (m/s). D. 3 (mfs).

Cau 18. M6t con lic 10 xo gém vét nho khdi luong 0,02 kg va 10 xo ¢6 d6 cung 1 N/m. Vit
nho dugc dat trén gia do ¢ dinh nam ngang doc theo truc 10 xo. Hé s6 ma sét truot gitra gia
dd va vat nhé 1a 0,1. Ban dau gilr vat ¢ vi tri 10 xo bi nén 9 cm roi budng nhe dé con lac dao
dong tat dan. Léy g=10 m/s®. Tinh van toc cuc dai ma vat dat duoc trong qua trinh dao dong

va quing dudong ma vat di dugc tir khi bat dau dao dong dén khi dong ning bang thé ning lan
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dau tién.
A. 40«/5 cm/s; 3,43 cm. B. 35x/§ cm/s; 3,15 cm.

C. 402 cmis; 25 cm. D. 20/2 cmis; 25 cm,
Cau 19. Lo xo nhe c6 d6 cieng 100 N/m va chiéu dai ty nhién 32 cm, mot dau ¢ dinh, mot
dau gan véi mot khac gb nho nang 1 kg. Hé duoc dat trén mit ban nam ngang, hé sé ma sat
gitta khac gd va mat ban 1a 0,1. Gia tdc trong truong ldy bang 10 m/s?. Kéo khiic gd trén mat
ban dé 10 xo dai 40 cm rdi tha nhe cho khuc g dao dong. Chiéu dai ngan nhat cua 10 xo trong
qua trinh khuc gb dao dong la

A. 22 cm. B. 26 cm. C. 24 cm. D. 26,5 cm.
Cau 20. M6t con lic 10 xo gém vat nho c6 khdi luong 260 g va 10 xo ¢6 do cung 1,3 N/cm.
Vit nho dugc dat trén gia d& ¢d dinh nam ngang doc theo truc 10 xo. Hé s6 ma sat giira gia do
va vat nho 1a 0,12. Ban dau kéo vat dé 16 xo nén mot doan 125 mm rdi budng nhe dé con lic
dao dong tit din. Liy g = 9,8 m/s°. Vi tri vat ding han cach vj tri ban dau doan

A. 117,696 mm. B. 122,304 mm. C. 122,992 mm. D. 127,008 mm.
Céu 21. Mbt con lic 16 xo nam ngang gom vat nhé ¢6 khdi lugng 200 g, 10 xo ¢o do cang 20
N/m. Hé sb ma sat truot giita vat va mat phang ngang 13 0,1. Ban dau vat duoc gitr & vj tri 10
xo dan 14 cm sau d6 tha nhe dé co lic dao dong tat dan. Trong chu ky dao dong dau tién ké
tir luc tha thi ty s6 toe d6 gitra 2 thoi diém gia toc caa vat triét tiéu 1a bao nhiéu?

A. 11/8. B. 11/9. C. 13/11. D. 10/9.
Cau 22. Mot 10 xo ¢6 d6 ctimg 20 N/m, mot dau gan vao diém J cb dinh, dau con lai gan vao
vat nho khéi luong 0,2 kg sao cho nd c6 thé dao dong trén gid d& nam ngang doc theo truc 10
xo. Hé sb ma sat truot gitta gid d& va vat nhd 1a 0,02. Tu vi tri 10 xo khong bi bién dang,
truyén cho vét van téc ban dau 1 m/s (theo hudng lam cho 10 xo nén) thi thdy con lic dao
dong tit dan trong gii han dan hoi cua 16 xo. Liy g = 10 m/s?. Luc day cuc dai va luc kéo
cuc dai cta 10 xo tac dung 1én diém J trong qua trinh dao dong l1an luot 1a

A. 198 N va 1,94 N. B. 1,96 N va 1,92 N.

C.15N va 2,98 N. D. 2,98 N va 1,5 N.
Ciu 23. Mot con lic 16 xo dit ndm ngang gém 10 xo ¢6 hé s cing 40 N/m va quéa cdu nho A
c6 khdi luong 100 g dang ding yén, 10 xo khong bién dang. Dung mét qua cau B (gidng hét

qua cau A) ban vao qud cau A vai van toc ¢6 do 1on 1 m/s doc theo truc 16 xo, va cham gitta

hai qua cau 1a dan héi xuyén tAm. Hé sb ma st truot giita A va mat phang d& 1a 4= 0,2  lay

g = 10 m/s. Sau va cham thi quéa cau A c6 bién d6 dao dong 16n nhit 1a
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A. 5cm. B. 4,756 cm. C. 4,525 cm. D. 3,759 cm.
Ciu 24. Con lic 10 xo dit nim ngang, ban dau 10 xo chua bi bién dang, vat co khéi lugng
m, =0,5 kg 16 xo0 c6 o cting k = 100 N/m. Mot vat c6 khdi lugng m, =0,5 kg chuyén dong
doc theo truc cua 10 xo véi toe do 0, 2@ m/s dén va cham mém véi vat m, sau va cham 1o
x0 bi nén lai. Hé s6 ma sat truot giita vat va mit phang ndm ngang 13 0,2 ldy g = 10 m/s?. The
do cuc dai cua vat sau 14n nén thr nhét 1a

A. 0,071 m/s. B. 11 cm/s. C. 10\/§ cm/s. D. 30 cm/s.
Cau 25. Mbt con lic 16 xo nam ngang gom 16 xo c¢6 dd cing k = 100 N/m va qua cau nho A
c6 khdi luong 200 g dang dung yén, 10 xo khong bién dang. Qua cau B ¢6 khdi lwong 50 g
ban vao qua cau A doc theo truc 1o xo vdi toc d6 4 mv/s luc t = 0; va cham giira hai qua cau 1a
va cham mém va dinh chat vao nhau. Hé s ma sat giita vat va mat ngang 1a 0,02; 1y
g = 10m/s%. Téc d6 cua hé luc gia téc ddi chiéu lan 3 ké trt=0 1a

A. 75 cmfs. B. 80 cm/s. C. 77 cmlis. D. 74 cm/s.
Cau 26. Mot con lic 16 xo nam ngang gom vat nho ¢6 khdi lwong 1 kg, 16 xo c6 do cing

160 N/m. Hé sé ma sat giita vat va mit ngang 14 0,32. Ban dau giita vat ¢ vi tri 10 xo nén

12 cm, rdi tha nhe dén con lic dao dong tit dan. Liy 7° =10, g = 10 m/s% Quang duong vat
di duoc trong 1/3 s ké tir luc dao dong 1a

A. 23 cm. B. 18 cm. C. 16 cm. D. 19 cm.
Céu 27. Mot con lic 16 xo gdom vat nho khdi lugng 0,1 kg va 10 xo ¢6 d6 cimg k = 10 N/m.
Vit nhd dugc dat trén gid do ¢ dinh nim ngang doc theo truc 10 xo. H¢ sb6 ma sat truot gitra
gia d& va vat nho 12 0,2. Khi t = 0, giir vat dé 10 xo dén 20 cm roi tha nhe thi con lac dao dong
tat din trong gi¢i han dan hdi cua 10 xo. Liy g = 10 m/s%. Tinh thoi diém 1an thir 2 16 xo0 dan
7cm.

A. 0,56 s. B. 0,54 s. C. 97/30s. D. 77/30s.
Cau 28. Mot con lic 10 xo c6 d6 cing k dao dong diéu hoa trén mit phang ngang nho dém tir
truong véoi tan s6 goc 107 rad/s va bién do 0,06 m. Pung thoi diém t = 0, dan cuc dai thi dém
tur truong bi mat va vat dao dong tt dan véi do gidm bién do sau ntra chu ki 1a 0,02 m. Tim
téc d6 trung binh cta vat trong khoang thoi gian tir lac t = 0 dén luc 16 xo khong bién dang
1an thtr nhat

A. 120 cm/s. B. 53,6 cm/s. C. 107 cml/s. D. 122,7 cm/s.
Cau 29. Mot con lic 10 xo ¢6 d6 ciang k = 10 N/m, vat nang 100 g dao dong trén mit phang

ngang voi hé s6 ma sat 0,1. Liac t = 0, gitt vat cho 160 xo dan 5 cm roi tha nhe. Lay
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g = 10 m/s®. Tim téc d6 trung binh cua vat trong khoang thoi gian tir lac t = 0 dén lac 10 xo
khong bién dang 1an thir nhat

A. 120 cm/s. B. 23,6 cmis. C. 107 cm/s. D. 27,4 cml/s.
Cau 30. Mot con lic 10 xo gdm vat nho khéi luong 0,1 kg va 10 xo c6 do cung 4 N/m. Vit
nhé duoc dat trén gia do ¢ dinh nam ngang doc theo truc 10 xo. H¢ s6 ma sét truot gitra gia
do va vatnhé 1a 0,1. T vi tri 10 xo khong bi bién dang (vat ¢ vi tri O), truyén cho vt van téc
ban dau 0,17 m/s theo chiéu duong cua truc toa do thi théy con lic dao dong tat dan trong
gi6i han dan hdi cua 10 xo. Ly 72 =10; g = 10 m/s%. Tim li d6 ciia vt tai thoi diém t= 1,4 s.

A. 1,454 cm. B. —1,454 cm. C.35cm. D. -3,5¢cm.
Cau 31. M6t con lic g@)m mot qua cau kim loai ¢6 khéi luong 0,1 kg dugc treo vao diém A
c¢d dinh bang mot doan diy manh c6 d6 dai 5 m. Pua qua cu ra khoi vi tri can bang cho t6i
khi day treo nghiéng voi phuong thang dimg goc 9° 1di budng cho nd dao dong. Thuc té, do
ma sat nén con lic dao dong tit dan. Sau 4 chu ki bién do goc ctia nd chi con 13 8° (cho biét
bién d6 goc sau mdi chu ki giam dan theo mot cap sé nhan Iii vo han. Ning luong can cung
cap cho con lic trong mot ngay dé né dao dong véi bién do goc 9° gan gia tri nao nhét sau
day? Liy g = 10 m/s°.

A. 50 J. B. 60 J. C. 70J. D. 40 J.
Cau 32. Mot ddng hd qua lac chu ki T =2 s (chu ki dao dong duoc tinh nhu cta con lic don
c¢6 cung chiéu dai), dao dong tai noi ¢c6 g = 10 m/s? voi bién do goc 6,3°. Lay 7 ?=10, Vat
chiu tidc dung cua luc can co do lon F =12,5.10" N. Dung mot pin c6 E = 3 V, dién trg
trong khong déng ké dé bo sung nang lwong cho con lic duy tri dao dong voi hiéu suat 90%.
pin ¢6 dién tich ban dau Q = 10° C. Héi ddng hd chay trong khoang thoi gian bao 1au thi hét
pin? Biét rang qua trinh cung cép lién tuc.

A. 240 ngay. B. 227 ngay. C. 114 ngay. D. 120 ngay.
Cau 33. Mot con lic don c6 vat dao dong nang 0,1 kg, dao dong véi bién do goc 6° va chu ki
2 (9) tai noi c6 gia toc trong trudng 9,8 (m/s?). Do ¢6 luc can nhé nén sau 4 dao dong bién do
gbc con lai 1a 5°. Duy tri dao dong bang cach ding mot hé théng 1én gidy cot sao cho no chay
duoc trong mot tuan 18 véi bién do goc 6°. Biét 80% nang luong duoc dung dé thang luc ma
sat do hé thdng cic banh riang cua. Tinh cong can thiét dé 1én gidy cot. Biét rang qué trinh
cung cép lién tyc.

A. 504 J. B. 822 J. C. 616 J. D. 193J.
Ciu 34. Mot con lac dong hd duge coi nhu mét con lic don dao dong tai noi co gia tde

trong truong 9,8 (m/sz); vat nang c6 khdi luong 1 (kg), soi day dai 1 (m) va bién do goc luc
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dau 1a 0,1 (rad). Do chiu tac dung ctia mét luc can khong ddi nén no chi dao dong duoc
140 (s). Nguoi ta ding ngudn mot chiéu c6 suat dién dong 3 (V) dién tré trong khong dang ké
dé bd sung ning lwong cho con lic véi hiéu suit 20%. Pin c6 dién luong ban dau 10000 (C).
Hoi ddng hd chay duoc thdi gian bao l4u thi lai phai thay pin? Biét rang qua trinh cung cip
lién tuc.

A. 248,0 (ngay). B. 198 (ngay). C. 393,3 (ngay). D. 99 (ngay).

Cau 35. Mot con lic déng hd duge coi nhu mot con lic don, dao dong tai noi co
g =" m/s®. Bién do goc dao dong lic dau 1a 5°. Do chiu tac dung ctia mot luc can khong
d6i F, =0,012(N) nén né dao dong tit dan v6i chu ki 2 s. Nguoi ta ding mot pin c6 suat
dién dong 3,5 V dién tro trong khong déang ké dé bd sung ning lugng cho con lic voi hiéu
suat ciia qua trinh bo sung 1a 25%. Biét cir sau 90 ngay thi lai phai thay pin méi. Tinh dién
luong ban dau cta pin. Biét rang qua trinh cung cép lién tuc.

A. 9309,9 (C). B. 10875 (C). C. 10861 (C). D. 10* (C).
Ciu_36. Mot con lic 10 xo dit trén mit phiang nim ngang gém 10 xo nhe cé do clng
k = 100 N/m mot dau cb dinh, dau kia gén v61 vat nhé m =600 g. Ban dau vat m; nam tai vi
tri can béng. Dat vat nho m, =400 g cach m, mét khoang 1a 50 cm. H¢ s6 ma sat gitra vat va
mit phang ngang 1a 0,1. Héi lac dau phai truyén cho vat m, van tc bang bao nhiéu dé khi
m, dén gam chit vao m, lam ca hai vat cung dao dong theo phuong truc 16 xo v61 ma 10 xo
c6 d6 bién dang 16n nhét 1a 8 cm? Liy g = 10 (m/s?).

A. 3mifs. B. 2m/s. C. 2,45 m/s. D. 0,46 m/s.

Cau 37. Mot con lac 10 xo, 10 x0 ¢6 dd ctang 5 N/m vat cé khdi luong m = 0,1 kg dao dong

tit din trén mat phing ndm ngang vai hé sé ma sat 4 =009 Taj thei didm t = 0, vat qua vi

Yo =1M/S pén thoi diém t, vt di thém duoc quing

tri 10 xo khéng bién dang véi van tbc
duong 11 cm. Tinh tdc do cua vat lac nay. Liy g = 10 m/s°.
A. 0,95 m/s. B. 0,53 m/s. C. 0,94 mf/s. D. 0,63 m/s.
HUONG DAN GIAl
Caul.

Bién d¢ con lai sau 50 chu ki: A, = A—50AA= A-50.0,008A=0,6A.
Vi co ning ti Ié voi binh phuong bién do nén co ning con lai: W' =0,6°W =0,36W =
Chon D.

Cau 2.

84



Bién do con lai sau 1; 2;...;50 chu ki 1an luot 1a:
A =0,992A; A, =0,992A =0,992°A;...; A, =0,992° A
Vi co nang ti 1€ v&i binh phuong bién d0 nén co nang con lai:

W’ =0,992"°W =0,448W = Chon A.

Cau 3.
Cong cuia ngoai lyc bang tong cong cua luc ma sat va thé ning dan hoi cua 10 xo:
F.A= ,umgA+k§ = F =umg +k?A =0, 2.1.10+10'0’15 =2,75(N)
= Chon B.
Cau 4. %2 = umgsS = 62,5/ =0,1.0,1.10.2,4= A~ 0,088(m)= Chon C.
Cau S.

; V2 mv;
Bién d6 dao dong luc dau: Az\/xj +-2 =\/x§ o =0,05(m)
(4]

Tong sé dao dong thuc hién dugc:
A KA KA 800,05

= = u= = =0,05= Chon D.
AA  4pumg 4Nmg 4.10.0,2.10
Cau 6.
D6 gicm bien dd sau Mt chu ki- AA= 4':”‘5 - 4'0’?(1'””9

A kA  100.0,05

< Tong sé dao dong thuec hién dwoc: N =— = - =
AA~ 4F,_  4.0,01.0,5.10

kT(fng s6 ldan di qua vi tri cdn bang: 25.2=50=> Chon B.

Cau 7.
. O . - 4F

( DO giam bién do sau mot chu ki 1a: AA=—"15

Téng s6 dao dong thuc hién dugc: N = AA = %

Thoi gian dao dong: At=N.T =—— 27r\/7

S F, = A 5 [M_80042, 10.06 4 h18(N)= ChonC.
\ 4At k 4.20 60

Cau 8
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Tbc do trung binh trong ca qué trinh dao dong tat dan:

M =a)—A=@=63,7(cm/s) — Chon C.

T T
Cau 9.
x = Fos _#mg 010110 0,01(m) =1(cm)

10

kK K
w=\/E= /E 10 (rad /s)
m 0,1

Vlza)Ai:Alzv—al):6 (cm) = A=x+A =7(cm)= Chon C.

Cau 10.
Do giam bién do sau mdi lan qua VTCB:

2F, 2umg 2.0,1.0,02.10

AAuzz K K 1

Li d6 cuc dai cua vat sau khi di qua vi tri can bang lan 1:

=0,04(m) =4(cm)

A =A-AA,, =10—-4=6(cm) = Chon B.

Cau 11.
AA, = 25 _oMmg _ 20,1.0,02.10 _0,04(m)
k k
Xét: A =£:2,5:>n=n0:2
AA, 0,04

Khi dung lai vat cach O la: x, = A—nAA,, =0,1-2.0,04=0,02(m) = Chon D.

Cau 12.
AA, =2Te _p#MT 501202098 _ 26 109 (my = 4, 704(mm)
k k 130
n,=251as6 18 = lan cudiqua O 1d xo dan
Xeét: 4 = 120 =25,51=4(vi lic dau 10 xo nén)
, 4,704 Y

X, =|A—nAA | =[12026.4,704| = 2,304(mm), khi dung lai 16 xo dan 2,304 (mm) tic
cach VT dau: 120+ 2,304 =122,304(mm) = Chon B.
Cau 13.

F 5 Hmg 20,15.0,05.10

AN, =2% =2+

=0,0003(m) =0,03(cm
K k 500 (m) (em)
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AL 33,33= Tong s lan qua O 1a 33 va sau d6 vat ding lai luon.
MA,, 0,03

Xét:

Thoi gian dao dong: t =n-- = nlzﬂ\/ﬁ _331o, /@ ~1,04(s) = Chon A.
2 "2k T2 500

Cau 14.

F m 1
=2X, =2—<=2u0—=2.0,1.10—=0,02(m
AR, =2X% oM 100 (m)

Khi ding lai vat cach O: x, =|A—nAA,|=[12—6.2|=0cm

2 2 2 g2 2
K K _pgg A X 012°-0
22 AR, 0,02
Ciu 15.

=0,72(m)= Chon A.

2F

Do giam bién do sau mdi nira chu ki: AA, ==C = Zﬂ% =0,04(cm)

A=A-AA,
A, =A-2AA,

Bién d6 con lai sau lan 1, 2, ..., n di qua VICB:
A, =A-nAA,
Vi luc dau vat ¢ vi tri bién thi quing dudng di duoc sau thoi gian t=nT /2

S=(A+A)+(A+A)+...+(AL+A)=n2A-n’AA,

| —
2A-AA, 2A-3MA, 2A—(2n-1)AA,

Ap dung t=3T =6T /2, A=2cm va AA,, =0,04cm ta duoc:

S =6.2.2—6%0,04 = 22,56(cm) = Chon C.

Cau 16.
Ny . .n X . 2F.  2umg
D¢ giam bién do sau moi nura chu ki: AA, = - - 0,04(cm)
A =A-AA,
: ) ) =A-2A
Bién do con lai sau lan 1, 2, ..., n di qua VTCB: A Aa
A =A-nAA,

Vi lic dau vat & vi tri bién thi quing dudng di duoc sau thoi gian: t=nT /2
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S=(A+A)+(A+A)+...+(AL+A)=n2A-n’AA,

Ap dung t=2T =4T/2,A=4cm va AA,, =0,04cm ta duoc:
S =4.2.4—-420,04=31,36(cm) = Chon A,
Céu 17.

y . - 2
Toc TB sau mdt chu ky ciia dao dong dieu hoa la: vr =—wA
V/d

A 2 7 \ 2 A < A N - 1
Toc TB trong ca’qud trinh cua dao dong tat dan la: via = — ®wA

T
— Vi = 2V =300(cm/s) = Chon D.
Cau 18.
Khi xuat phat tir P, dén 4
\ \ ‘ AN
E la lan dau tién dong nang bang - I 7)
thé nang va dén I’ 1a 1an dau tién it *—'P 5 I=

van toc cuc dai

Fo _ Mg
=T _ A9 _ 5 02(m
X == (m)

=V, = oA :\/%(A—xi)z%\/ﬁ(cm/s) :
Khi di tir P dén E, d6 giam co ning ding bang cong cua lyc ma sat:

kAZ
W, - W, :FmS(A—xE)QT—kxé=,umg(A—xE)

k@ mvE ke ke
£ MVE _KXE | KXg

272 2" 2
= X #0,0585(Mm) = s= A—x. =0,0315(m) = Chon B.
Céu 19.
Bién d6 dao dong lac dau: A=1__ —I, =10(cm) = 0,1(m)
Do giam bién do sau mdi lan qua VTCB:

2F, 2umg _2.0,1.1.10
k k 100

AA, = = 0,02(m) = 2(cm)

Li d6 cuc dai ctia vat khi di qua vi tri can bang lan 1:
A =A-AA,=10-2=8(cm)

Chiéu dai cuc tiéu caa 16 xo: | =1, —A'=32—8=24(cm)= Chon C.
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Cau 20.

Ap, =27 —o “E'g 2 0’12?’336'9’8 _ 4,704.10°(m) = 4, 704(mm)

n, =26 1a s6 chin = 1an cudiqua O 16 x0 nén

Xét: A4 = 125 =26,57 = 4 (vi lic dau 10 xo nén)

4,704
Vi0,57 > 0,5 = n = 27

1/2

x, =|A-nAA, | =[125-27.4,704| = 2,008(mm)
Khi dirng lai 10 xo nén 2,008 mm, ttrc 1a cach vi tri ban dau:
125-2,008 = 122,992mm => Chon C.

Cau 21.
Khi vat di theo chiéu am vi tri cAn bang dich dén I, con vat di theo chiéu duong

. r A M A ' ' F
Vi tri can bang dén I" sao cho: x, =0l =0I' = 7”“ = % =1(cm)
D6 giam bién dd sau mdi ntra chu ki:

Fos _ o Hmg
AAI/Z = 27 = ZT = 2(cm)

Bit dau di tir P dén |

gia toc triét tiéu 1an 1,
luc nay vat c6 toc d): v, = wA, = w(A—x,).

Sau d6, vat &én Q rdi quay lai I thi gia tc triét tiéu 1an 2, lac nay téc do cua
Vat: v, =wA, =o(A —x,). Ma A =A-AA  =12cm.

A— 14-1 1
Suy ra: L gl @ =—3:> Chon C.
v, A-x, 12-1 11

2

Cau 22.
Tai vi tri 10 xo nén cuc dai 1an 1, toc d6 bang 0 nén co ning con lai:

2 2
%z%—ymgA:lOAz +0,04A-0,1=0= A ~0,098(m)
=

nen max = kA = 1’96(N)
_2umg 2.0,01.0,2.10

D6 giam bién do sau mdi lan qua O la: AA P >0 =0,002(m)

D6 dan cuc dai cua 10 xo 1a:
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A =A—AA, =0,098—0,002=0,096(m)=>F, _=kA =1,92(N)=> Chon B.
Cau 23.

Vi va cham dan hoi va hai vét khdi luong bang nhau nén sau va cham B truyén
toan b van tdc ciia minh cho A: V = v,

> kA2 0,1.17 40.A7

(:0 ~umeA="2 o ~0,2.0,1.10.A =

Ta co:
2

= A =0,04525(m)= Chon C.

Ciu 24.
Vi va cham mém nén tbc d6 cua hai vat ngay sau va cham:

m.,v
V=—20 20,1322 (m/s)
m]+m2

(m1 +n12)V2 \ kA>
2 2

Do giam co ning bang cong cia luc ma sat: g y(ml +m2)gA

2 2
o L0122 10047 15 1 10.4= A =0,0310m)

2
F m +m
xlzﬂ:ﬂ(l 2)g20,2.1.10:0’02(m)
k k 100
k
=V, =0A, = (A-x,)=0,110n/s)=> Chon B.

ml +m2

Cau 25.

\ A o A re U A my,y
Vi va cham mém nén toc do cua hai vat ngay sau va cham: V=—22—=0,8(m/ s)

mA+mB
(mA+m )V2 kA”
7 Q3 = p(m,+m, )
2 2
- 0’252-0’8 J100AT 6 02.0,25.10.4 = A =0,0395(m)
F m,+m
. ZS:#( i B)g:0,02.1(3),35.10:5.10_4(,”)3&4”2:2x1:10‘3(m)

= A, =A-2.AA,, =0,0375(m)

k

(A,—x,)=0,74(m/s)= Chon D.
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o®

. 1 2T T
Thoi gian: t=—(s)==——=—+—
J 390=573
4 3
Ve ~ J\__AI
._‘P_ LD T e

=3
=N

]

NSNS

T/2

% L

Y

SO

Khi di tir theo chiéu 4m thi lyc ma sat huéng theo chiéu duong nén c6 thé xem

vi tri can bang dich dén I, con khi di theo chiéu dwong, luc ma sat hudng theo chiéu

c o A 3 . £ F
am thi vi tri can bang dich dén I’ (sao cho: oI =0I' :f:% =0,02(m)=2(cm)).

- cA A X= 5 \ F A
D0 giam bién do sau mol nira chu ki: AA , :2f:2%:0,04(m):4(cm) nén

A =A-AA, =8cm.

Hién twong Xay ra c6 thé mo ta nhu sau: vat di tir P dén Q mat thoi gian T/2 va
di dugc quing duong PO =A+A =20cm. Vat di tir Q dén E mét thoi gian T/6, luc
nay tdm dao dong 1a I’ nén E 1a trung diém cua QI’, bién do dao dong so voi I' 1a
A =A—-0I'=6cm va QE=A, /2=3cm. Do do, tong quing duong di dugc sau thoi
gian 1/3 s 1a §=PQ+QFE =23cm = Chon A.
Céau 27.

Khi vat di theo chiéu am, lyc ma sat huéng nguoc lai theo chiéu duong nén tim
dao dong dich chuyén tir O dén I, con khi vat di theo chiéu duong, luc ma sat huéng
theo chiéu 4m nén tdm dao dong dich dén I’ sao cho:

_umg 0,2.0,1.10
k 10

F
Ol =0I'= f =0,02(m)=2(cm).

D6 giam bién do (so véi O) sau mdi lan qua O 1a:

F A =A-AA, =16(cm)
AA =2 =4(cm)
k A =A-2AA 5 =12(cm)
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Goi P la vi tri cua vat trén quy dao ma 10 xo dan 7cm thi OP=7cm va

I'P=1I'O0+0OP=9m.

T2 .
T/4 4 R
rol P Ay %

A

Lan tha 2 vat qua P thi vat di tir A dén A, (mat thoi gian T/2), roi di tir A, dén

' (mét thoi gian T/4) va rdi di tir I dén P (mat thoi gian 7, ).

re =§.0,27r+iarcsin% =0,54(s) =

T T ar 1 .
—+—+1t =—+—arcsin 1

Do do, t= 1
2 4 w A

Chon B.
(khi di tr A, dén P thi I' 1a tAm dao dong nén va bién do so voi I' la

Al'=A —OI =14(cm).

Cau 28.

................................................

777777007002 i

ARG

N

F
ms AAl/2 — 0,0l(m)

Khoang cach: OI =
k 2

Thoi gian ngin nhét vat di tir P dén diém O 1a
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t=—+larcsing=i+ ! arcsin 0,01 ~ 0,056(s)
0] IP 20 10z 0,06-0,01

Téc do trung binh trong khoang thoi gian do:

S OP 0,06
th ===
t t 0,056

Cau 29.

Chu ki va tan sb goc: T =27r\/%=%(s);a)= \/E: 10(rad/ s)
m

~1,07(m/s)= Chon C.

.hl"!l

0

AR

N

G Y,

Khoang cach: OI = ]’{"5 = % =0,01(m)

Thoi gian ngan nhat vat di tir P dén diém O 1a

. 10 =& 0,01
t=—+4—arcsin—=—+

—arcsin———  ~ 0,1823(s)
w P 20 10 0,05-0,01

Tbc do trung binh trong khoang thoi gian do:

vtb=§=@: 0,05 ~0,274(m/ s)= Chon D.
t t 0,1823
Cau 30.
® i —@ & X
I' 0 I 4

-------------------------

vvvvvv

Tai vi tri 10 x0 nén cuc dai lan 1, toc d6 bang 0 nén co nang con lai:
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2
kA? my,

) > — umgA = 2A” +0,1A-0,05=0= A = 0,135(m) = 13,5(cm)

Y = % =0,025(m) =2,5(cm) = AA,,, =2x, =5(cm)

1

T:ZE\/%zl(s)ja):ZTE:Zn(md/s)

Khi chuyén dong tir O dén P thi I' 13 tdm dao dong nén bién d6 I'P va thoi
gian di tir O dén P tinh theo cong thirc:
1 I'o

{, =—arccos = L arccosi ~0,225(s)
W I'P 27 2,5+13,5

Ta phén tich: r=1,4(s)=0,225+2.0,5+0,175=1,, +2.§+0,175(s)

> W 4.2 T .. . . e WA A . L.
O thoi diem r=1,, +2.5 vat dung lai tam thoi tai A, va bién do con lai so véi

Ola A, =A-2AA , =13,5-2,5=3,5(cm), luc nay tdm dao dong la I va bién do so vei |

la A, =3,5-2,5=1(cm). Tu diém nay sau thoi gian 0,175(s) vat ¢6 1i @6 so véi I la
27 2 , \ . TR ‘s \
A“COS7'O’175:1'COST'O’175 ~0,454(cm), toc la nd6 c6 i do so vé1 O la

1+0,454 =1,454(cm) = Chon A.

Cau 31.

T= 27r\/I ~ 4,443(s)
8

N 0,1.10,5(( 9z ) (8=
"ar-a?) 2 |l180) "L180

]ZJ
 — 2 _ =7,285.107*(W)
P 4T 4.4,443

Niéng lugng can bo sung sau mot ngay: A =86400.F, =62,9(J)= Chon B.

Cau 32.

T=27Z'\F:>l=
8

~0,11(m)

T2 2.22
8T _ 722 = Azl =127
Art An 180
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Thoi gian dao dong tit dan: Ar=NT = iT = k—AT.
AA 4F

Co ning ban dau: W = %kA2 :

Cong suit hao phi trung binh:

2F.A 212,5-10".
P W _2LA 2125710 001y 57510+ (w).
AN T 2

Cong suat can cung cip phai bang cong suit hao phi nén cong co ich can cung

cap trong thoi gian t: A_=PF, r. Vi hiéu suat cia qua trinh bo sung 1a 95% nén ning

lwong toan phan cua pin la: A =—==

Pt
Mat khac: A, QE:>09 QE

3
_O90F 091073 1n6ay 57 3(0ay) = Chon A.
P 1,375.107 86400

hp

Cau 33.

2 2
T:27r\/z:>l:gT 282" 0.993(m)
g 47

47°

0.1.9.8.0993((6xY (57
mgl 2 -
Tl —ald) 2 180 180

 — 2 = ]=2,o38.10*‘(W)
» 4T 4.2

Néng luong can bo sung sau mot tuan: A =7.86400.F, =123,26(J)

A A
Vi chi ¢6 20% c6 ich nén cong toan phan: A = E ~616(J)= Chon C.

b

Cau 34.
W= ngl o2 =128 6 20 04900
Cong suit c6 ich bang cong suat hao phi: P = Z 012?)9 =3,5.10*(W)

Tong nang lugng toan phan: A, =EQ=3.10000 = 30000(J)

Tong ning lwong cung cap c6 ich: A, =HA_ =0,2.30000 =6000(J)
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Thoi gian hoat dong:

A 3
p= B 0000 o 1(83Y) 100 (10ay) = Chon B.
P 35107 86400(s)
Cau 35.
2 2 A2

g 4> Art

.. Lo A A
Thoi gian dao dong tat dan: At=NT =—T = KA .
M~ 4F

Co ning ban dau: W = %kA2 :

Cong suat hao phi trung binh:

p _W_2F.A_20,012.0,0873

> = =1,0476.107 (W)
7 At T 2

Cong suat can cung cap phai bang cong sut hao phi nén cong c6 ich can cung cap sau
90 ngdy: A =Pt =1,0476.10°.90.86400 = 8146,1376(J) .
Vi hiéu suit caa qua trinh bd sung 14 25% nén ning luong toan phan cua pin 1a:

A
A =l 81461376 45504 50400
v H 0,25

A, _ 32584,5504

Mt khac: A =QE = Q= ~9309,9(C) = Chon A.

E b
Cau 36.
A
4
-
P

(0
v —8— -
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Giai doan 1:

Vat m, chuyén dong cham dan déu véi van toc ban dau v, véi gia téc co do

l6n a=F_/m = ug=1m/s>. Ngay truéc khi va cham véi m, vat m, c6 van tdc v tinh

theo cong thirc: v’ —v, =—2aS=v= \/vé —2aS = \/vg -2.1.0,5= \/vé -1

Giai doan 2:

Vat m, va cham mém véi m, va ngay sau va cham van tdc hai vat 1a V duge xac dinh

tu dinh luat bao toan dong luong: (ml+m2)V:m2v:>V: e v =V =04y -1
ml+m2

Giai doan 3:

Hé hai vat va 10 xo bat dau dao dong tir vj tri 16 xo khong bién dang véi van téc
V va khi 16 xo bién dang cuc dai A thi do giam co ning dung bang cong cua lyc ma
sat:

(ml +m2)V2 _kA2
2 2

:,u(m1 +m2)gA

=0,08(v; ~1)-0,32=0,08=> v, =\/6 ~2,45(n/ )= Chon C.

Cau 37.

Tai vi tri ¢6 1i 6 cuc dai 1an 1, tdc d6 bang 0 nén co niang con lai:

kA mv; 5
T: : —umgA < 5A"+0,1A-0,1=0= A= 0,132(m) =13,2(cm)

Khi vat di dugc 11cm (vat chwa dén P), theo dinh luat bao toan ning luong:
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(5]

2 2
mv, mv- kS

=W, +W +A4, = 5 +7+,umgS

2 2 2
30’12-1 :0’12'V A0 6 05.0,1.10.0,11= v =114

= Chon B.

~0,53(m/s)
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Chi dé 5. TONG HQP DAO PONG

Ciu 1. Hai diém sang dao dong diéu hoa chung gdc toa do, cing chiéu duong phuong
trinh dao dong lan lugt x, = AJ2 cos(nt/6 - w/3) va x, = Acos(nt/6 - w3). Tinh tir t =0,
thoi gian dé hai diém sang gip nhau lan tha 3 1a

A.5s. B.1ls. C.05s. D.95s.
Cau 2. Mot vat thuc hién hai dao dong diéu hoa cung phuong cung tan so:
x, = 4cos(at+30) cm, X, =8cos(wt+90) cm (véi @ do bang rad/s va t do bang gidy). Dao
dong tong hop c6 bién do 1a

A. 6,93 cm. B. 10,58 cm. C. 4,36 cm. D. 11,87 cm.
Ciu 3. Cho hai dao dong diéu hoa cting phuong, cling tan s6, cing bién do va co cac pha ban
dau 1a 7/3 va -n/6 (phwong trinh dang cos). Pha ban dau cua dao dong téng hop hai dao
dong trén bang

A. -m/2. B. w/4. C. m/6. D. n/12.
Céu 4. Cho hai dao dong diéu hoa cung phuong cung tan s6, bién do lan lugt la a va ay/3 va
pha ban dau tuong Gmg 1a ¢, =21/3; ¢, =n/6. Phaban dau cua dao dong tong hop la:

A. m/2. B. w/3. C. -n/2. D. 2n/3.
Ciu 5. Mot vat co khdi lwong 0,5kg thuc hién dong thoi ba dao dong diéu hoa cing phuong,
cing tin s6 co phuong trinh X =2+3cos (10t + /3) cm, X, =4cos (10t + /6 )cm,
X, =8C0s (10t - n/2)cm (vai t do bang s). Tinh co nang dao dong va do 1on gia téc cua vat &
vi tri cach vi tri cach vi tri thé nang cuc dai gan nhat 1a 2 cm.
Cau 6. Mot vat tham gia ddng thoi 2 dao dong diéu hoa cuing phuong cing tan sé va vudng
pha vé6i nhau. Néu chi tham gia dao dong thir nhét thi vat dat van téc cuc dai la v, . Néu chi
tham gia dao dong thu hai thi vat dat van tdc cuc dai la v,. Néu tham gia ddng thoi 2 dao
dong thi van téc cuc dai 1a

0,5

A. 0,5(v,+V,). B. (v, +V,). C. (vf+v22) D. 0,5(vf+v§)0’5.
Céu 7. Mot vat nho co chuyén dong 1a tong hop cta hai dao dong diéu hoa cing phuong. Hai
dao dong nay c6 phuong trinh x, = A coswt va x, = A, cos(wt+m/2). Goi E 1a co nang cia

vat. Khdi lugng cua vat bang
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E 2E

A. L B. 2—E C.—————. D.————.

P e oy R o H P S
Cau 8. Dao dong tong hop cua hai dao dong didu hoa cing phuong, cung tan s co phuong
trinh li d6 x=3cos(zt—5m/6) (cm). Biét dao dong thir nhat co phuong trinh 1i d¢
X, = 5COS(7Z"[ + n/6) (cm). Dao dong thir hai c6 phuong trinh 1i 6 1a

A. x, =8cos(zt+m/6) (cm). B. X, =2cos(zt+m/6) (cm).
C. x, =2cos (7t —51/6)(cm). D. x, =8cos(zt—5n/6) (cm).
Cau 9. Mot vat thuc hién dong thoi 2 dao dong diéu hoa cing phuong, ciing tan 6 ¢

dang x, =4cos(10t—n/3) cm va x, = A, cos(10t+m) cm. Biét rang van tdc cuc dai cla

vat bang 0,247 m/s. Xac dinh bién do A, .

A.4cm. B.5cm. C.6cm. D.3cm.
Cau 10. Mot vat c6 khoi luong 2 kg tham gia dong thoi hai dao dong diéu hoa cliing phuong
cung tan s6 c¢6 phuong trinh x, =2cos (27t +m/2) (cm) va x, = 2sin(2zt—w/2) (cm). Tinh
quang duong di dugc tir thoi diém t=4,25s dén t=5,875s.

A.10cm. B. 19 cm. C.6cm. D.2cm.
Ciu 11. Con lic 10 xo gém vat nho nang lkg thuc hi¢n déng thoi hai dao dong diéu
hoa theo phuong ngang, theo cac phuong trinh: x =5cos5zt (Ccm) va x, =5sin5zt
(cm) (Géc toa do trung véi vi tri can bang, t do bang gidy, ldy 72 =10). Luc cuc dai
ma 10 xo tdc dung lén vat la

A. 5042 N. B. 0,5v2 N. C. 25J2 N. D. 12,5V2 N.
Ciu 12. Con lic 1o xo gdm Vit nho nang 2 kg thuc hién déng thoi hai dao dong diéu hoa
theo phuong thang dung, theo cac phuong trinh: x, =5v2cos10t (cm) va x, =52sin10t
(cm) (Géc toa do trung véi Vi tri can bang, t do bang gidy va lay gia téc trong truong
g =10 m/s?*). Luc cuc dai ma 10 xo tac dung lén vat la

A.10N. B. 20 N. C.15N. D. 0,25 N.
Ciu_13. Hai dao dong diéu hoa cung phuong cing tan s6 c6 phwong trinh
X, =6c0s(10t + 7/6) (cm) va X, =6cos(10t +5m/6) 9(cm). Tai thoi diém li do dao dong
tong hop 1a 3cm va dang ting thi li d6 cua dao dong thir nhét 1a bao nhiéu?

A.10 cm. B.9cm. C.6cm. D.-3cm.
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Ciu 14. Mot con lic 16 xo tham gia dong thoi hai dao dong cing phuong, cung tan s6 goc
5J2 (rad/s), c6 d¢ léch pha bing 2m/3 va bién do lan luot 1a A, =2 cm va A,.Biét do lon
van téc cua vat tai thoi diém dong ning cta vat bang 3 lan thé nang 1 15 cm/s. Bién do A,
bing

A. 4 cm. B. 2,73 cm. C. 23 cm. D. 2 cm.
Ciau 15. Mot vat tham gia dong thoi ba dao dong diéu hoa cing phuong: x, =2coswt (cm),
X, =2cos(wt+¢,) (cm) va X, =2cos(wt+¢;) (cm) Véi @, #p, va 0<¢,, @, <7z. Dao
dong tong hop ctia x, va X, c6 bién do 1a 2 cm, dao dong téng hop cia x, va X, co bién do
1a 242 cm. D léch pha giita hai dao dong x, va x, la

A. m/6. B. n/3. C. w/2. D. 2n/3.
Ciu 16. Cho ba dao dong diéu hoa cing phuong, cling tan s6 1a x, =9cos(2zt+n/6) cm,
X, = A, cos(2zt —m/2) cm, x, = A cos(2zt+7n/6) cm (A, <10 em). Khi d6 dao dong tong
hop cua ba dao dong trén phuong trinh 1a x =8cos(27t+¢) cm. D& A, cyc dai thi A, bang

A. 8/+/3 cm. B. 5,4 cm. C. 4,4 cm. D. 16/+/3 cm.
Cau 17. Mot vat thuc hién dong thoi 2 dao dong diéu hoa: x = Acoswt cm va
X, = 2,5v/30s (et + ¢, ) thi bién d¢ dao dong tong hop 1a 2,5 cm. Néu A, dat cuc dai thi ¢,
bang bao nhiéu?

A. 51/6. B. w/6. C. 2n/3. D. «.
Cau 18. Mot vat thuc hién dong thoi 2 dao dong diéu hoa x, =5cos(wt+m/3) cm va
X, =A, cos(at+¢,) (cm). Dao dong tong hop cé phuong trinh x =7cos(wt+¢) (cm). Néu
A, dat cuc tiéu thi ¢, bang bao nhiéu?

A. m/3. B. w/6. C. -2n/3. D. -n/3.
Cau 19. Hai dao dong cing phuong lan lugt c6 phuong trinh x, = A cos(zt—m/2) (cm) va
X, :8COS(7zt +(p) (cm). Dao dong tong hop cua hai dao dong ndy c6 phuong trinh
x = Acos(at —m/6) (cm). A ¢ thé bang

A.9cm. B. 16 cm. C.12cm. D. 18 cm.
Cau 20. Mot vat thyc hién dong thoi 3 dao dong didu hoa cing phuong cung tan sd. Biét

phuong trinh téng hop cua dao dong 1 véi dao dong 2, dao dong 2 véi dao dong 3, dao dong
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3 V6i dao dong 1 lan lugt x, = 6cos(zt+m/6) (cm), X,; =6cos(zt+2n/3) (cm),
Xy, = 642 cos(zt+m/4) (cm). Khi li @6 ciia dao dong 1 dat gia tri cuc dai thi 1i do cua dao
dong tht 3 bang bao nhiéu?

A.3cm. B.0cm. C. 3\/5 cm. D. Bﬁ cm.
Cau 21. Mot vat thuc hién déng thoi 3 dao dong diéu hoa cung phuong cung tan sb. Biét
phuong trinh téng hop cua dao dong 1 véi dao dong 2, dao dong 2 véi dao dong 3, dao dong
3 V6i dao dong 1 lan lugt x, = 6cos(zt+m/6) (cm), X,; =6cos(zt+2m/3) (cm),
X, =62 cos(7t+m/4) (cm). Khi li d6 cua dao dong 1 1a +3cm va dang di theo chiéu 4m thi
li d cuia dao dong thir 3 bang bao nhiéu?

A.-3cm. B.3cm. C.-3,9cm. D. 3J/2 cm.
Cau 22. Mot vat co khdi lugng khong d6i thuc hién dong thoi hai dao dong didu hoa c6
phuong trinh 1an luot 1a x =10cos(27zt+¢) cm,x, =A, cos(2zt—n/2) cm thi dao dong
tong hop 1a x = Acos(2zt—n/3) cm. Khi bién d¢ dao dong cuia vat bang nira gid tri cuc dai
thi bién d¢ dao dong A, co gia tri la

A. 103 cm. B. 20 cm. C. 20/+/3 cm. D. 10/+/3 cm.
Cau 23. Mot vat thyc hién dong thoi hai dao dong diéu hoa x, =16cos(4zt+n/12) cm va
X, =A, cos(4zt+¢@) cm. Goi x 1a li do dao dong téng hop. Khi x, =—8 cm thi x = -3,2 cm
khi x, =0 thi x= —8y3 cm va do léch pha hai dao dong thanh phan nho hon 90°. Bién do
dao dong tong hop la:

A. 24,6 cm. B. 20 cm. C.1l4cm. D. 22,4 cm.
Ciu 24. Cho hai chat diém dao dong diéu hoa cing phuong, cling tan s6, c6 phuong trinh van
toc lan luot v, =V, sin(at + ¢, );v, = V,, sin(wt +¢, ). Cho biét vZ +9vZ =900 (cm?/s?). Khi
chét diém thi nhét co tde do v, =15 cm/s thi gia tdc c6 do 1on bing a, =120~/3 cm/s?; khi dé
d6 16n gia toc cua chat diém thi hai 1a

A. 50 cm/s?. B. 60 cm/s®. C. 40 cm/s’. D. 200 cm/s’.
Ciu 25. Hai chat diém dao dong diéu hoa, cling phuong cing tan s6 voi li d¢ lan luot 14 x,
va X,. Li do coa hai chat diém thoa man diéu kién: 4,5x? +2x2 =18 (cm?). Tinh bién do dao
dong tong hop cua hai dao dong trén.

A.5cm. B. \/1_3 cm. C.4cm. D. «/ﬁ cm.
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Ciu 26. Hai vat dao dong diéu hoa doc theo cac truc song song véi nhau. Phuong trinh dao
dong coa cic vat lan luwot la x =Acoswt (cm) va x,=Asinet (cm). Biét
16x2 +9x2 = 24% (cm?). Tdc do cuc dai cua vat thir nhat 1a 12 cm/s. Toc do cuc dai cia vat
th hai la:

A. 20 cm/s. B. 16 cm/s. C. 9 cmfs. D. 15 cm/s.
Ciu 27. Cho hai chat diém dao dong diéu hoa cing phuong, cung chu ki T = 2s. Khi cht
diém thar nhat c6 van toc cuc tiéu thi chat diém thir 2 dang di qua vi tri c6 i 6 bang nira gia
tri cuc dai theo chiéu duong. Tim khoang thoi gian trong mot chu ki dé x,x, <0 (Véi x, va
X, lan luot 14 li d6 ciia vat 1 va vat 2).

A. 1/3s. B. 2/3. C.5/3s. D.0,6s.
Cau 28. Mot chét diém tham gia d6ng thoi hai dao dong diéu hoa cting phuong, cliing tan s6,

véi phuong trinh 1i d9 1an luot 1a X, =2cos(@t+¢;) cm va X, =cos(awt+¢,) cm. Biét bién

do dao dong tong hop biang /7 cm va khoang thoi gian trong mot chu ki dé x.x, <0 1a 1/30
s. Tim tdc d6 cuc dai cua chat diém?

A. 124,68 cm/s B. 41,56 cm/s C. 166,24 cm/s D. 83,12 cm/s.
Cau 29. Mot con lic don c6 chiéu dai ddy treo 40 ecm, dao dong tai noi c6 g =10 m/s?, kich
thich cho con lic dao dong trong budng toi. Mot dén chdp sang v6i chu ki 8ns tao ra anh
sang dé quan sat qua cau. Trong thoi gian quan sat ké tir t = 0 dén t = 128 s, ngudi ta quan
sat thdy qua cAu qua vi tri cAn bang bao nhiéu 1an. Biét t = 0 qua cau qua vi tri can bang va
tinh 1a 1an tha nhat.

A. 18. B. 17. C. 16. D.9.
Céu 30. Hai chat diém dao dong diéu hoa doc theo hai duong thiang cung song song véi
trucOx, canh nhau, véi cing bién do nhung tan s lan luot 1a 3 (Hz) va 6 (Hz). Vi tri can
bang cua chiing xem nhu trung nhau & géc toa do. Khi gap nhau ti s6 tbc do (khac 0) cua chat
diém thtr nhét véi tée do (khac 0) cua chat diém thi hai 1a

A. 3:2. B. 2:3. C. L2 D. 2:1.
Cau 31. Hai diém sang M va N dao dong diéu hoa, cung bién do trén OX, cung vi tri can
bang O. Tai thoi diém ban dau hai chat diém cing di qua O theo chiéu duong. Chu ki dao
dong cua M gap 5 lan chu ki dao dong cua N. Khi hai chat diém ngang nhau lan thir nhat thi
M da di dugc 12 cm. Quang duong di duoc cua N trong khoang thoi gian do 1a bao nhiéu?

A. 50 cm. B. 36 cm C.16 cm. D. 30 cm.
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Cau 32. Hai con lic don 1 va 2 dao dong trong hai mit phing song song. Ngudi ta chiéu sang
dé quan sat cac dao dong bang nhitng chép sang ngan cach nhau dung 1 s. Con lic 2 ¢6 chu
ki dao d6ng nho hon chu ki dao dong cua con lic 1. Luc c6 chép sang dau tién, hai con lic
cung di ngang qua vi tri cdn bang va cing chiéu. Lic c6 chép sang thir 2 ca hai con lic déu
chua thyc hién xong dao dong thir nhat. Lic chdp sang thir 83 con lic 1 di qua vi tri can bang
va dung chiéu nhu luc c6 chdp sang dau tién. Lic d6 con lac 2 khong trung véi con lac 1.
Phai dén chép sang thir 2015 thi ca hai con lic méi dao dong y hét nhu chép sang lan dau
tién. Tinh chu ki dao dong con lc 2.

A.0,99125s. B. 1,0195s. C. 0,98029 s. D. 1,01184s.
Ciu 33. Hai chat diém dao dong diéu hoa ciing tan sb, trén hai duong thang cung song song
Vi truc toa d6 Ox. Vi tri can bang cta chiing nam trén cung mot duong thang di qua O va
vudng goc véi Ox . Bién d6 dao dong cua chung lan luot 1a 140 mm va 480 mm. Biét hai
chat diém di qua nhau & vi tri ¢6 i 4 x =120 mm, khi ching dang chuyén dong ngugc
chiéu nhau. Khoang cach 16n nhét giira hai chat diém do6 theo phuong Ox 1a

A. 537 mm. B. 485 mm. C. 500 mm. D. 474 mm.
Ciu 34. Hai chat diém M va N dao dong diéu hoa ciing chu ki 4 s doc theo hai duong thang
song song ké nhau va song song vdi truc toa dd Ox . Vi tri can bang cua M va N déu o trén
mot duong thang qua goc toa do va vudng goc voi Ox . Trong qua trinh dao dong, khoang
cach 16n nhat giira M va N theo phuong Ox 13 10 cm. Tai thoi diém t, hai vat di ngang qua

nhau, hoi sau thoi gian ngan nhat 1 bao nhiéu ké tir thoi diém t, khoing cach giita chung

bang 5v2 cm.

A.ls. B. 1/3s. C.1/2s. D. 1/6s.
Cau 35. Hai con lic 16 xo hoan toan giéng nhau déu gom vat nho m = 100g va 16 xo nhe do
ctmg k = 40 N/m. Pat hai con lc nay sat nhau sao cho truc ciia ching song song v&i nhau va
c¢6 thé xem nhu tring nhau. Tir vi tri can bang kéo 2 vat doc theo truc 10 xo cting chiéu mot
doan a sao cho khi tha nhe thi cac vat dao dong diéu hoa. Sau khi tha vat 1 mot khoang thoi
gian At thi tha vat 2. Goi B 1a khoang cach cuc dai giira hai vat, gia tri nho nhat cia At dé B
dat gia tri cyc dai la

A. brs. B. 0,1z s. C. 0,05z s. D. 0,4xs.
Cau 36. Hai con lic 10 xo giéng nhau cung c6 khdi luong vat ning m = 10g, d6 cing 10 xo 1a
k =47° N/em, dao dong didu hoa doc theo hai dudng thing song song ké lién nhau (vi tri

can bang hai vat déu ¢ cung gbc toa dd). Bién d6 cua con lic tha hai 16n gap ba lan bién do
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cua con lic thir nhat. Biét rang ltc dau hai vat gap nhau & Vi tri can bang va chuyén dong
nguoc chiéu nhau. Khoang thoi gian gitra 5 1an hai vat nang gip nhau lién tiép 1a

A.0,02s. B.0,04s. C.0,03s. D.0,01s.
Cau 37. Hai chit diém M va N dao dong diéu hoa cung tan sb doc theo hai duong thang song
song ké nhau va song song véi truc toa do. Vi tri can bang cia M va ciia N déu ¢ trén mot
duong thang qua goc toa do va vudng goc véi Ox, phuong trinh dao dong caa mdi chat diém

twong tmg 1a X, =4cos(5zt+m/2) (cm), X, =3cos(57t—m/6) (cm). Tai thoi diém chét

diém M chuyén dong nhanh dan theo chidu duong truc toa do Ox véi do 16n van téc 107+/3
(cm/s) thi chét diém N ¢6 do 16n 1i d6

A.3cm. B. 1,5 cm. C. 1,5\/3 cm. D. -1,5cm.
Cau 38. Hai chat diém M va N dao dong diéu hoa cung tan s6 doc theo hai dudng thang
song song ké nhau va song song véi truc toa dd Ox . Vi tri can bang cua M va ctua N déu &
trén mot dudng thang qua géc toa do va vudng goc cua Ox , phuong trinh dao dong cua moi
chat diém tuong tmg 1a X,, =4cos(57t+mw2) (cm), X, =3cos(57t—m/6) (cm). Tai thoi
diém chat diém M chuyén dong nhanh dan theo chiéu duong truc toa do Ox voi d6 16n van
téc 107+/3 (cm/s) thi chat diém N ¢6 van téc 1a

A. 7,573 (cm/s).  B.10z+/3 (cm/s).  C. —7,5z+/3 (cm/s). D. —4,5z (cm/s).
Cau 39. Hai chit diém M, N dao dong diéu hoa v6i cung chu ky T va bién do lan luot 1a
AA' trén hai duong thang song song véi nhau. Chon gdc toa do tai vi tri can bang cua hai
vat. Khi t =0, chét diém M c6 li d6 3 cm thi chat diém N ¢6 li d -2,5 cm va van toc v caa N
dat trén 20 cm/s. Sau thoi diém d6 T/6, vecto gia téc cua N bt dau doi chiéu thi M ¢6 1i d -
3cm. Tinh tong A+ A

A. 8,89 cm. B. 6,35 cm. C.11cm. D. 12 cm.
Cau 40. Cho hai con lic 10 xo mic vao hai mit tuong d6i dién nhau va cing dit trén mit
phang nhin nam ngang, cac 10 xo ¢6 d6 cing lan luot 100 N/m va 400 N/m. Vat nang ¢ hai
con lic co khdi lwong béng nhau. Kéo vat thir nhat vé bén trai, vat the hai vé bén phai roi
budng nhe dé hai vat dao dong cting nang lugng 0,125 J. Biét khoang cach luc dau cua hai vat
1a 10cm. Xéac dinh khoang cach ngan nhat gitra hai vat trong qua trinh dao dong.

A.25cm. B. 9,8 cm. C.6,25cm. D. 3,32 cm.
Ciu 41. Hai chat diém 1 va 2 dao dong diéu hoa doc theo hai dudng thing song song
ké nhau va song song vai truc toa do0 Ox. Vi tri can b'flng ctia M va caa N déu ¢ trén

mot duong thang qua gbc toa dd va vudng goc vdi Ox , phuong trinh dao dong cua cac
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chét diém tuong tng 1a x, = A, cos(at +¢) (cm), x, = A, cos(w,t +¢) (cm) (voi A, <A,
va w, <w,). Khi t=0, khoang cach hai vat l1a a. Khi t=At<T,/2 hai vat vudng pha
nhau va khoang cach hai vat 1a 2a. Khi t =2At hai vat ngugc pha nhau, khodng cach
hai vat 1a 3a dong thoi pha cua vat 1 tring v6i —e. . Ti s6 o, | ®,1a

A.04. B. 0,5. C.0,6. D.0,7.
Cau 42. Cho hai con lic lo xo mic vao hai mat tuong ddi dién nhau va cung dat trén mat
phang nhan nim ngang, cac 16 xo c6 do cing lan luot 1a 100 N/m va 400 N/m (cac 16 xo dong
truc). Vat nang & hai con lic déu co khdi luong bang 1 kg. Lic dau, giit cac vat dé cho cac 16
xo déu bi nén ddng thoi tha nhe dé hai vat dao dong cing dong niang cuc dai 14 0,18 J. Khi ¢
vi tri can bang khoang cach hai vat 1a 12 cm. Xac dinh khoang cach ngan nhat giira hai vat
trong qué trinh dao dong.

A.7,5¢cm. B.9,8cm C. 6,25 cm. D. 3,32 cm.
Ciu 43. Mot vat nho thuc hién dong thoi hai dao dong diéu hoa cung phuong, cing
tan s6 x =2sin(2zt+w/6) (cm) va x,=A,cos(2zt+¢,) (cm); t do biang gidy. Biét
rang tai thoi diém t=1/12's, vt nho co li 46 bang 1/+/2 bién d6 va bang 2 cm, dang
chuyén dong theo chiéu am. Chon cac phwong an dung.

A. A, =1cm. B. A,=3cm. C. ¢, =-1/12. D. ¢,=0,96.

Ciu 44. Hai chat diém dao dong diéu hoa cung phuong cung tan s6 v6i phuong trinh
lan luot 12 x, =3coszt cm va x, =4sinzt cm. Lic hai vat xa nhau nhat do 1én li do
cuavatlla

A. 3,2cm. B. 1,8 cm. C.2,4cm. D.1,2cm.
Ciu 45. Hai con lic 10 xo gidng hét nhau dao dong diéu hoa trén mit phang nam
ngang doc theo hai dudng thang song song canh nhau va song song vdi truc Ox . Bién

d6 ciia con lac 1 1a A, =3 cm, cia con lac 2 1a A, =6 cm. Trong qua trinh dao dong

khoang cach 16n nhit cua 2 vat theo phuong Ox 13 b=33 cm. Khi dong ning cua
con lic 1 1a cuc dai bﬁng W thi dong nang cua con lac 2 1a

A W. B. 2W. C. W/2. D. 2W/3.
Ciu 46. Hai vat dao dong diéu hoa cung tin s6 goc , bién d6 lan luot 1a A, A,.

Biét A +A, =8 cm. Tai mot thoi diém, vat 1 c¢6 1i do x, va van tocv,, vat 2 co li do
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X, VA van toC v, thoa man xv, +x,v, =16 cm?/s. Tim gia trj nho nhat cia w.
A.0,5. B. 1. C.2. D. 4.
Cau 47. Cho hai vat A va B dao dong theo hai phuong vudng gdc voi nhau, cé cung
vi tri can bang tai O va c6 phuong trinh dao dong lan lugt 1a x = Acos(wt+¢,)
X, = A2 cos(at +¢,). Tai thoi diém t, vat A c6 1i 6 3 cm, vat B ¢6 li d a, sau d6
T/4 vat A c6 1i @6 b vat B ¢6 li do 4 cm. Tinh khoang cach giita hai vat biét tai moi
thoi diém ta luén cd XV, +x,v, =0.
A. /15 cm. B. /21 cm. C. 14 cm. D.7 cm.
Ciu 48. Hai chit diém cung thuc hién dao dong diéu hoa trén cung mot truc Ox (O la
vi tri cAn bang) c6 cling bién d6 A nhung c6 tan sb lan luot 1a f, =3 Hz va f, =6 Hz..
Luc dau, ca hai chat diém déu qua li do A/2 theo chiéu am. Thoi diém 1an dau tién cac
chat diém d6 gap nhau la
A. t=2/27s. B. t=1/3s. C. t=1/9s. D. t=1/27s.
Ciu 49. Tai thoi diém ban dau, hai chat diém cung di qua gdc O theo chiéu dwong,
thuc hién dao dong diéu hoa trén ciing mot truc Ox c6 cung bién do nhung c6 tan sb
goc 1an lugt 14 5a/6 rad/s va 2,5z rad/s. Thoi diém dau tién, thoi diém 1an thir 2013,
thoi diém 1an thtr 2014 va thoi diém 1an the 2015 hai chit diém d6 gap nhau 1an luot
la bao nhiéu? Chon cac phuong an sal.

A t,=12s. B. t,,=8052s.  C.t,,=8055s.  D.t,, =8061s.

Céu 50. Hai chit diém cung thuc hién dao dong diéu hoa trén cung mot truc Ox (O
1a vi tri cAn bang) c6 cung bién dd A nhung c6 tan s lan luot 1 f, =3 Hz va f, =6 Hz.
Luc dau, ca hai chat diém déu qua li @ A/2 theo chidu dwong. Thoi diém lan thir
2015 c4c chat diém d6 gip nhau la

A. t=4534/27 s. B. t=4535/27 s. C. t=4529/27 s. D. t=503/3s.

Cau 51. Hai chit diém cung thuc hién dao dong diéu hoa trén cung mot truc Ox (O
1a vi tri cAn bang) c6 cing bién do A nhung c6 tan s lan luot 13 f, =3 Hz va f, =6 Hz.
Luc dau, ca hai chat diém déu qua 1i @ A/2 theo chiéu am. Thoi diém lan tha 2015
cac chat diém d6 gap nhau la

A. t=4535/27 s. B. t=4532/27s. C. t=4529/27 s. D. t=503/3s.

Céu 52. Hai chit diém cung thuc hién dao dong diéu hoa trén cung mot truc Ox (O
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1a vi tri cAn bang) c6 cing bién dd A nhung c6 tan s6 lan luot 1a f,=3Hz va f,=6 Hz,
Luc dau, ca hai chat diém déu qua li d A/2 theo chiéu dwong. Thoi diém lan thir
2017 cac chat diém d6 gip nhau 1a

A. t=4534/27 s. B. t=4537/27 s. C. t=4529/27 s. D. t=503/3s.

Cau 53. Hai chét diém c6 khdi luong gép do1 nhau (rn1 = 2m2) dao dong diéu hoa
cung bién do 8 cm trén hai dudng thing song song sat nhau va cing song song véi
truc OX. Vi tri cAn bang cua chiing nam trén dudng thang di qua O va vudng goc voi
Ox. Tai thoi diém r=0, chat diém tha nhat m, qua li 46 443 cm va dang chuyén
d6ng nhanh dan, chat diém thir hai m, di qua vi tri cAn bang theo chiéu ngugc chiéu
duong. Biét chat diém 2 dao dong nhanh hon chéat diém 1 va lan dau tién hai chat
diém gdp nhau 13 ¢ li do -4 cm. Hoi thoi diém gdp nhau lan 2, ti s dong nang ctua m,
va dong nang cua m, la bao nhiéu?

A.15. B.1,41. C.0,72. D.0,75.

Ciu 54. Hai chit diém m, va m, dao dong diéu hoa cung bién d6 8 cm trén hai
duong thang song song sat nhau va cliing song song voi truc Ox. Vi tri can bang cua
ching nam trén duong thang di qua O va vudng goc voi Ox . Tai thoi diém r=0 , chét
diém thir nhat m, qua li do 43 cm va dang chuyén dong nhanh dan, chit diém thir
hai m, di qua vi tri cAn bang theo chiéu nguoc chiéu duong. Biét 1an dau tién hai chat
diém gap nhau 1a ¢ 1i @6 -4 cm. Thoi diém gip nhau lan 3 12 & li do

A. x=43 cmva chuyén dong nguoc chiéu nhau.

X =443 cm va chuyén dong cing chiéu nhau.

W

C. x=-4 cm va chuyén dong nguoc chiéu nhau.

D. X =—4 cm va chuyén dong cing chiéu nhau.

Cau 55. Hai chat diém m, va m, dao dong diéu hoa cung bién do 8 cm trén hai
duong thing song song sat nhau va cing song song voi truc Ox. Vi tri can bang cua
chung trén duong thiang di qua O va vudng goc voi Ox . Tai thoi diém =0, chat diém
thir nhat m, qua li 46 4+/3 cm va dang chuyén dong nhanh dan, chit diém tha hai m,
di qua vi tri can bang theo chiéu nguoc chiéu duong. Biét 1an dau tién hai chit diém

gip nhau 13 & 1i d6 -4 cm. Thoi diém gip nhau 1an 3 13 ¢ 1i do
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X =—4 cm va chuyén dong nguoc chiéu nhau.
X =—4 cm va chuyén dong cing chiéu nhau.

X =—2,07 c¢m va chuyén dong nguoc chiéu nhau.

OO0 ™ »

X =—2,07 cm va chuyén dong cung chiéu nhau.

Ciu 56. Hai diém sang dao dong diéu hoa chung gbc toa do, cung chiéu duong, co
phuong trinh dao dong lan lugt x =2Acos(nt/6 - n/3) va x, = Acos(nt/3 - w/6). Tinh tir
=0, thoi diém lan thir 2015 dé hai diém sang gip nhau 13 t bang

A. 12089 s. B. 12015s. C. 12083 s. D. 12101 s.

Ciu 57. Hai diém sang dao dong diéu hoa chung gbc toa do, cung chiéu duong, co
phuong trinh dao dong lan luot x, = AJ2 cos(nt/6 - w/3) va x, = Acos(nt/3 - n/6). Tinh tir
¢ =0, thoi gian ngan nhat dé hai diém sang gip nhau 1a

A.5s. B.2s. C.05s. D.1ls.

Ciu 58. Hai diém sang dao dong diéu hoa chung gbc toa do, cung chiéu duong, co
phuong trinh dao dong lan luot x, =3cos(5nt/3 + 5n/6) cm va x, =5cos(20nt/3 - 2/3) cm.
Tinh tir =0 , thoi diém dau tién khoang cach hai vat cuc dai I bao nhiéu?

A.5s. B.2s. C.05s. D.0,1s.

Ciu 59. Cho hai con lic 10 xo giéng hét nhau. Kich thich cho hai con lic dao dong
diéu hoa véi bién do 1an lugt 13 2A va A dao dong cung pha. Chon gbc thé nang tai vi
tri cAn bang cua hai con lac. Khi dong ning ctia con lac thir nhat 1 0,6 J thi thé ning
ctia con lic thir hai 1a 0,05 J. Hoi khi thé nang cua con lic thir nhat 13 0,4 T thi dong
nang cta con lac thi hai 1 bao nhiéu?

A.0,1J. B.0,4J. C.0,6J. D.0,2J.

Cau 60. Hai dao dong diéu hoa cling 84;!(:!!!)
phuong cung tan s6 cung vi tri cén 6l /\ /\ i

bang, i 6 x, va x, phu thudc thoi

Xy

gian theo do thi sau day: t(s)

Tong van toc co gia tri 1én nhat 1a

A. 2807z (cm/s). B. 200z (cm/s).

: 4
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C. 1407z (cm/s). D. 100z (cm/s).
Ciu 61. Hai con lic don c6 chiéu dai 64
cm va 81 cm dao dong véi bién d6 nho trong hai mat phang song song. Tai thoi diém
t=0 , hai con lic cung qua vi tri can bang theo chiéu duong. Tinh dén thoi diém =130
s, s6 1an ca hai con lac cung qua vi tri c4n bang theo hai chiéu ngugc nhau 13 bao nhiéu?
Ly g =% m/s?.
A. 8. B. 18. C. 36. D. 9.
Céu 62. Hai chit diém dao dong diéu hoa cung tan sb, trén hai dudng thang
song song voi nhau va song song vdi truc Ox c6 phwong trinh lan luot 1a
x =Acos(wt+@) va x,=Acos(wt+p,). Gia st x=x+X, vd y=x-X,. Biét
rang bién do dao dong cua x gap 3 lan bién do dao dong cua y. Do léch pha cuc
dai gilta x, va x, gan véi gia tri nao nhat sau day?
A. 36,87°. B. 53,13°. C. 143,14°. D. 126,87°.
Ciu 63. Hai diém sang dao dong diéu hoa chung gbc toa do, cing chiéu
duong, c6 phuong trinh dao dong lan luot x =AV2 cos(nt/6 - w/3) va

X, = Acos(nt/3 - n/6). Tinh tr =0, thoi gian dé hai diém sang gap nhau lan

thir 2015 1a bao nhiéu?
A. 6045,5s. B.6042,5s. C. 12086 s. D. 24180 s.

Ciu 64. Hai chat diém dao dong diéu hoa clng tan so, trén hai dudng thang cliing
song song Véi truc toa dd Ox . Vi tri can bang ctia chung ndm trén cing mot dudng
thang di qua O va vudng goc véi Ox . Bién d6 dao dong cuia ching 1an luot 1a 10 cm
va 25 cm. Biét hai chét diém di qua nhau & vi tri ¢6 i d6 x =7 cm khi chung dang
chuyén dong cung chiéu nhau. Chon phuong an ding.

A. Hai chat diém dao dong 1éch pha nhau mot goc 2,08 rad.

B. Hai chat diém dao dong I¢ch pha nhau mot goc 28,2 rad.

C. Khoang céch 16n nhat giira hai chat diém theo phuong Ox 1a 17 cm.

D. Khoang cach 16n nhét giira hai chat diém theo phuong Ox 1a 35 cm.

Ciu 65. Hai diém sang M va N dao dong diéu hoa, clng bién do trén Ox, cung

vi trf can bang O. Tai thoi diém ban dau hai chit diém cung di qua O theo chiéu
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duong. Chu ki dao dong ciia M gip 5 1an chu ki dao dong cua N. Khi hai chét
diém ngang nhau lan tht nhét thi M da di duoc 17 cm. Quéng dudng di duge caa
N trong khoang thoi gian do 1a bao nhiéu?

A. 50 cm. B. 48 cm. C.51cm. D. 30 cm.

Ciu 66. Cho ba vat dao dong diéu hoa cung bién do A, cing chu ki 1,2 s. O thoi
diém r=0 vat 2 & bién duong. Biét vat 1 sém pha hon vat 2, vat 2 sém pha hon vat 3.
Vavat 1 sém pha @2 so vdi vat 3. Goi t; 1a khoang thot gian trong 1 chu ki x x, <0,
goi t, 1a khoang thoi gian trong 1 chu ki x,x, <0. Biét 3t,+2t, =1,4s. Trong do
X, X,; X, 1an luot la 1i d cuia vat 1, 2, 3. Tim tong x, + X, + X, & thoi diém =0 .

A. 2,366A. B. 2,766A. C. 1,866A. D. 1,496A.

Ciu 67. Hai dao dong cing phuong lan luot c6 phuong trinh x, =10cos (7t +m/6)
(cm) va x, = A, cos(zt—m2) (cm). Dao dong tong hop cua hai dao dong nay cé
phuong trinh x = Acos(wt+¢) (cm). Thay do6i A, cho dén khi bién do A dat gid tri
cuc tiéu thi gia tri cuc tieu do bﬁng

A. 10 cm. B. 53 cm. C.5cm. D. 0.

Cau 68. Mot chat diém thyc hién dong t x (cm)
thoi hai dao dong diéu hoa cing phuong
cung chu ki T ma do thi X, va X, phu thudc x\

\

thoi gian biéu dién trén hinh v&. Biét x, =v,T,
X t(s)
Y 2

tbc d6 cuc dai cua chat diém 1a 53,4 cms.

Gia tri t,/T gan gi4 tri ndo nhat sau day? e \
A. 0,56. B. 0,52. X,
C.0,75. D. 0,64.

t; 2,5
Ciu 69. Mot chat diém tham gia dong thoi

hai dao dong diéu hoa trén cung mot truc
Ox €6 phuong trinh: x = A coswt cm, x,=A,cos(wt +¢,) CM (Vi -7 <@, <7).
Phuong trinh dao dong tong hop x = Alxﬁcos(a)t +¢) cm. Biét p—¢, =/6. Tisd ¢,/p
khong thé bang

A. 3. B. 2/3. C. 5/2. D. 4/3.
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Ciu 70. Mot vat thuc hién dong thoi 3 dao dong diéu hoa cing pha cing tan sé ¢
phuong trinh 1an lugt 1a x = A cos(2zt+2m/3) (cm), x,=A,cos(2zt+m/6) (cm),
x, = A cos(2zt—w/3) (cm). Tai thoi diem t, cdc gid ti i do x(t)=-5J3 cm,
%, (t)=10 cm, x,(t)=15J3 cm. Thoi diém t, céc gia tri li d0 x(t,)=-10 cm,
%, (t,)=0 cm, x,(t,)=30 cm. Van téc dao dong cua vat & thoi diém r=1/6 s 1a

A. 2072 cm/s.  B. 2073 cm/s.  C. —40z cmis. D. —40v2 cmis.

Cau 71. Hai con lic lo xo ¢6 do cung béng nhau, cac vat dao dong tich di¢n cung
d6 16n nhung trai dau co thé co thé dao dong khong ma st trén hai duong thang song
song dit gan nhau tring véi truc cac 10 xo, xem vi tri cAn bang tring nhau. Céc con
lic dang & VTCB thi tac dung mot dién truong déu c6 phuong tring voi truc céc 10 xo
thi cac con lac dao dong diéu hoa cung bién do A nhung vé6i chu ki 1an lugt T, =1,5s
va T, =12s. Tur thoi diém hai con lac bat ddu dao dong dén khi hai 16 xo c6 cing
chiéu dai lan th 4 thi s6 1an ma khoang cach gitta hai vat bang 2A la

A. 27. B. 40. C. 29. D. 36.
Ciu 72. Mot vat thyc hién dong thoi ba dao dong diéu hoa cing phuong, ciing tan

s6 ¢6 phuong trinh x, =16c0s (et —5m/16) (cm), X, = A, cos (@t +31/16) (cm),
X, =5cos(wt+@,) (cm). Bién d0 dao dong tong hop 1a 29 cm. Tim
y =(A2max + AZmin)/Z'
A. 22,98 cm. B. 24,92 cm. C. 23,94 cm D. 20,88 cm.

Cau 73. Trén truc Ox c6 hai chat diém chuyén dong c6 phuong trinh 1an luot 1a
x, = A cos15t (cm) va x, = A, cos(15t+¢,) (cm). Biét 400x +225x2 =144 (cm?). Mot
chat diém khac dao dong diéu hoa véi phuong trinh x = x, + X, thi co tbc d6 cuc dai 1a

A.10cml/s. B.12 cmfs. C. 12,9 cmfs. D. 15 cm/s.

Ciu 74. Cho ba vét dao dong diéu hoa cung bién d6 A=5 cm, véi tan s khac

nhau. Biét rang, tai moi thoi diém li d§ va van téc cua céac vat lién hé voi nhau bang

. 2 , X X c e ae A , Ap 1A , <A N ) ,
bidu thie 2+22-% Tai thoi diém t, cac vat lan lugt cach vi tri can bang cua chung
vV, V, V
1 2 3
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lan Iuot 14 3 cm, 2 cm va x,. Gia tri x, gan gi4 tri ndo nhat sau day?

A.2cm. B.5cm. C.4cm. D.3cm.
Ciu 75. Ba chat diém dao dong diéu hoa, ciing phuong, cung bién do A, clng vi tri

can bang la goc toa do nhung tan s6 khac nhau. Biét rang, tai moi thot diém li do va

A J4 ) , X, 42 A . n A 1z M . R , X X . \soasR
van toc cua cac chat diém lién hé vdi1 nhau bang biéu thirc ﬁ+—2 =2 Tai thoi diém
Vl V2 VS

t, chat diém 3 cach vi tri can bang 1a 4 cm thi dung lic ndy, hai chét diém con lai nam
d6i xtmg nhau qua gdc toa d va chung cach nhau 6 cm. Gié tri A gan gia tri nao nhat
sau day?

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

Ciu 76. Ba chat diém dao dong diéu hoa, ciing phuong, cung bién d6 A, cung vi tri
can bang 13 gbc toa d6 nhung tan s6 goc lan luot 1a w,3w va 4w. Biét ring, tai moi
thoi diém li d6 va van toc ciia cic chat diém lién hé véi nhau bang bicu thirc

X . o R £ A ; Ao 3R , , A \
5. %_% Tai thoi diém t, toc do cua cac chat di€ém theo dung tht ty 1an lugt 1a 10
Vl V2 V3

cm/s, 15 cm/s va v,. Gid tri v, béng

A. 85 cmis. B. 19 cm/s. C. 45 cm/s. D. 54 cm/s.
HUONG DAN GIAI
Cau 1.
Bién doi: cos(nt/3 - w/6) = —sin(mt/3 - w6 - 7/2) = —sin (mt/3 - 21/3).

Dit ¢ =(7t/16—7/3) thi x, = AJ2cosg va x, = —Asin 2¢ = —2Asin #cos ¢.
Hai diém sang gip nhau thi x, = x, hay AJ2cos¢=—-2Asin ¢cosg.

= cos¢(1+ J25sin ¢) =0

cos¢:0:%t—%:%+k7z:>t:5+6k(t>0:>k:0;1;2...)(1)
= . A T m2r=t=05+12m(t>0=m=0,2..)(2)
sin¢:—T:> 6t 3 54
2 %—%:T”Jrn.&z:t:9,5+12n(t>0:>n:0;1;2...)(3)

Lan1: t, =05s khi m=0 (ho 2);
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Lan2: t, =55 khi k=0 (ho 1);
Lan3: t,=9,5s khi n=0 (ho 3);
Lan 4: t, =11s khi k=1 (ho 1);
= Chon D.

Céu 2.

Bai toan don gian nén ta dung cach 1: A= \/Af + A +2AA, cos(p, — ;)

A=4* +8 +2.4.8c0s(90-30) ~ 4,36 (cm) = Chon C.

Néu hiéu nham 30 rad va 90 rad 1a 30° va 90° thi s& dan dén két qua sai.

Cau 3.
asin”* +asin _~
tan g = Asing + A, sing, _ 3 6 :(o:lj Chon D
A cosg, + A, cose, acos§+acosj 2
3 6
Cau 4.

Mubn str dung may tinh ta chon a = 1 va thuc hién nhu sau:

X=X +X, :142?”+«/§4%:24%7r:> x:Zcos(a)H%J (cm) = Chon B.

Dung

mdy tinh Casio fc 570 — ES, bdm nhw sau:

| Shift|

IMODE] [4] (D& chon don vi géc 1a radian)

(dé chon ché d¢ tinh to4n véi sé phic)

1 [shitd [o)] 27 (2] V3 [shitd] [0)] £

(Man

hinh may tinh sé& hién thi 142?”+\/§4% )

[shift] 2] 3] [<]

Man hinh s hién két qua: 24%7[

Nghia 14 bién do A =2a va pha ban dau ¢ :% nén ta s& chon B.

Diing mdy tinh Casio fc 570 — ES, bdm nhw sau:

Shift| [MODE] E (dé cai dit ban dau, don vi do géc 1a dd).
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(@é chon ché dé tinh todn véi s6 phirc)
[shift] [(—)] [120] [+] |V | [3] [shift] [(-)

Bém [SHIFT[+]=] s& duge A=2
Bdm E| s€ dugc ¢ =60

Nghia 13 bién 46 A=2 cm va pha ban dau ¢ =60° nén ta s& chon B.

Cau 5.

Tong hop theo phuong phap cong sb phurc:

shift 2 3=

s Eva%vssF sl
36 2 6

Bién do dao dong téng hop 14 6 cm nén co ning dao dong:
1 2 42 1 2 2
W= mao A =50,5.10 .0,06> =0,09 (J)
Vj tri cach vi tri thé ning cuc dai gan nhat 1a 2 cm, tirc 1a vi trf 6 cach vi tri can
bang |x|=6-2=4 (cm).
D¢ I6n gia toc cua vat tinh theo cong thic: |a| = &’ |x| =10°.4 =400 (cm/s).

Cau 6.

Vi hai dao dong vudng pha nén bién do dao dong téng hop: A= ,fAf +A

Van téc cuc dai cua vat;

v=oA= (w4 ) +(w4,)’ =i+ = ChenC.
Cau 7.
Vi hai dao dong vudng pha nén bién do dao dong tong hop: A= «fAf +A;

2 42
mo’A :>m—2—E:> Chon D.

T ()

Co nang dao dong cua vat: E =

Cau 8.

Tu cong thic x=x, +x, = x, =x—x, :34_5%—54%:84_5%: Chon D.

Dung may tinh Casio fx 570 — ES, bam nhu sau:

(Dé chon don vi géc 1a radian)
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(Bé chon ché do tinh toan véi s6 phirc)
3 % Os % (Man hinh méy tinh ¢ hién thj 3[5?”_5% )
[shif Pl Bl H

Man hinh s& hién két qua: 8/ —%7[

Nghia 1a bién @ A, =8cm va pha ban dau ¢, = —%T nén ta s& chon D.

Cau 9.

Bién do dao dong téng hop: A= Ymax _ % =27 (cm).
w

Mat khac: A> = A’ + A7 +2AA, cos(p, —¢,)
= 4.7=16+ A2 —4A, = A, =6(cm)=Chon C
Cau 10.

Phuong trinh dao dong tong hop: x = x, +Xx, = 2cos(2zt +7 / 2)+2cos (27t —z)cm
24%—%—24—7[&)2\/5437”3 x=2\/§cos(27rt+37”j(cm)

Lt _5875-4,25
0,5T 0,5.1

\Y =3,25 nén m=3.

t
Quing duodng di: S=m.2A+ _[ ‘a)Asin(a)t+go)‘dt

t,+mT/2

5875
S=322J2+

4,25+3.05

2n.2ﬁsin(27zt +37”j‘ dt =2+124/2 ~19(cm)=> Chon B.

Q

au 11.

X, =5C0s 5t
H T
X, =5sIinbzt = 5COS(57Z—EJ

k = ma? =250(N / m)

= A=A+ A +2AA, cos(p, — ;) =0,05v2(m)
= Fp, =k (Al, + A) = 250(0+0,05v/2) =12,51/2 (N )= Chon D.

Cau 12.
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X, = 5.2 cos10t

X, =542 sin10t =52 cos (10t —%}

k:maf:zoo(N/m):Aloz%zo,l(m)

_ A= JA + A +2A A, cos(p, — ;) =10(cm) =0,1(cm)
Foo =K (Aly + A)=200(0,1+0,1) = 40(N)

= Chon C.
Cau 13.
Phuong trinh dao dong tong hop:
s Y4 T T 4
x:x1+x2:64—+64—:64—:6003(1Ot+—jcm 2
6 6 2 2 3
Vi x=3cm va dang ting nén pha dao dong bang (¢ 1
nua dudi vong tron):
x
V4 57 3

10t+2 =-2 =10t =—2
2~ 3 6

= X, =6¢0s [10t +%j =6.c0s (—%ﬁ+%j =—3(cm)= Chon D.

Cau 14.

w, = 1w
4

W, :%W :v:\/ga)A:B:\E.S.\EA: A=+/6(cm)

Mit khac: A> = A>+ AZ +2AA, cos(p, — )

Khi W, =3W, =

=6=2"+A2+22A, cosz?ﬂ = A, =2,73(cm)= Chon B.

Cau 15.
?, ?, o, 1 2r
=X +X,=2.2.08==.CO0S| 4t+= |=>co0s = =—=> @0, =—
Xpp =X+ X% > [ 2) > o 2] 3

-
2

D3 % % \/E 4
=X +X,=2.2.0s=.cos| fH+= |=>c0s2=—= @, =—
Xz =% T X% > ( 2) 5 5 2 5

[
22

:>(/)2—(p3:2§—%:%: Chon A.
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Cau 16.

Ta nhan thiy: X=X +X,+X,. Vi X,vd X, ngugc pha nhau nén bai toan tr& nén don
gian hon: x=(9—A,)cos(2zt+7z/6)+A,cos(2zt—7x / 2)cm.

Nhu vay, bai toan tong hop 3 dao dong tro thanh bai todn quen thudc.
A=A +A +2AA cos(p,—¢)

= 8 :(9—A3)2+A§+2(9—%)A2cos(—%—%j

2 3 Azzl_\/%(cm)
:82:(9—A3—i) += A= — Chon C.
% 4max A.3 :9—%z4,4(cm)

=0

Cau 17.

Te A=A+A A=A A

Cac véc to A va —A, ¢6 do lon khong déi nén mudn A 16n nhét thi véc to A va
—E cung phuong cting chiéu.

Tuc 1a cac véc to E A va —E cing phuong cung chiéu = Ké nguoc hudng voi
A = ¢, =z = ChonD.
Cau 18.

Ta thdy: X=X +X, = X, =X-+(-X ), c6 thé xem X, 1a tong hgp 2 dao dong x va
(—x). Dé A, =min thi x va (—x ) phdi nguoc nhau, ttrc 1a x cung pha véi X, hay o =7/3.
Khi d6, x, =7cos(wt+7/3)=5cos(awt+7z/3)cm= Chon A.
Cau 19.

Vi chua biét pha ban diu cta x; nén tir A=A +A, ta viét lai A, = A—A rdi binh
phuong vo hudng hai vé: A2 = A+ AZ —2AA

T T
—— 4

:>A22=A2+Af—2AAlcos[ 5

]: A —AA +(A*-64)=0
Vi can tim diéu Kién cta A nén ta xem phuong trinh trén 1a phuong trinh bac 2 di véi
an A;. Diéu kién dé phuong trinh nay c6 nghiém la:

1643

3

A=A —4(A —64)20=0<A< ~9,2(cm)=> Chon A.
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Cau 20.

2w
6,2 +6 L——GZ
_ Xt X m Xy _ 6 V2 4 _3\F4_7[
Ta nhan thay: 2 2 .
T
64— 622" —62>
_ Xt Xy =Xy 3 V2 4 26 3\/_4
3
2 2

Vi 77 112—7112=r/2 nén x; vudng pha v6i X3 nén khi x, = A thi x,=0= Chon B.

Céu 21.
2
62/ +6 Z——GL
_ Xt X m X 6 V2 4 3\/_4_7[
1
Ta nhan thay: 2 2
64—+6 L——6L
X3:X23+X231 Xo _ \Fz 4 _3\/_4_72-

Vi 77/12—7/12=7/ 2 nén x; tré pha hon x3 1a 7/ 2. Khi li d6 cua dao dong 1 1a
3 5 .
+30m(a =ar COS% ~1,15(rad )) va dang di theo chiéu am thi vi tri cua cac vec to biéu

dién nhu trén hinh vé.

Xi

Lido vat31a x,=—A,cos(z/2—a)=-3,9cm=> ChonC.
Céu 22.
A=A+A =S A=A-A=A =N+~ -2AACcos(p—p,)
—10% = A2+ A2 - AA3 (1)
Dé tim Amay ta bién d6i (1) thanh dang:
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A—\EJZ A2 _ {Anax =20(cm)

o)

4

0

Khi A=A, /2=10cm thay vao (1):
10? =10? + A? ~10.A,/3 = A, =104/3(cm) = Chon A.
Cau 23.

Ta ludn cb: X=X +X,. Khi x, =0, thi x=x =—-8/3cm=—A+/3/2. Nghia la lic
nay véc to Ké hop véi truc hoanh mét goc 7/ 2 va véc to E hop Véi chiéu duong cua truc
hoanh mét goc 57/ 6. Vay X3 sém pha hon x; 1a 7z / 3.

N
Vi tri véc to Ag & thiri diém tg Vi tri vie to A & thiri difm 1,

e
Vi tri véc to A

>
Vi tri véc to Ay thoy didm ta
Ap=nx/3

/3 ®/3 |

,5A|43_

Khi x, =—8cm=—A /2 thi véc to E hop véi chiéu duong cua truc hoanh mot goc
2713 va X, =Xx—x% =-3,2—(-8)=4,8cm>0. Lic nay, A, hop véi chiéu duong cta truc
hoanh mét goc 7 /3 nén X, =A,cosz/3=4,8=A,cosz/3= A, =9,6cm.

Bién dé dao dong téng hop:

A=A+ +2AA cos(g—,) = \/162 +9,6° +2.16.9,6cos% —22,4(cm)

= Chon D.
Cau 24.

Tir v +9v; =900(cm’ / 5 ) = 2vv', +18v,V', =0 =>V;a, +9v,a, = 0. Thay

v, =15cm/s va a, =150~/3cm/ s? vao

{vf+9v22 =900 {152+9sz =900 = |a |—40(cm/ sz):> Chon C
2| = : '

Vg, +9v,8,=0  |15.120\/3+9v,a, =0

120



Cau 25.
2 X 2
w5 22 -afan) (3 (2] -

T

N e = A=A’ + A? = /439 =13(cm) = Chon B.
A =2(cm); A, =3(cm)

Ciu 26.

\ 2 2 g2 2 ﬁz ﬁz_ A1=6(Cm)
Tir 16x; +9x; =247 (cm ):{GJ +(8j _1:{%=8(Cm)

Vomax _ @R :ﬂ:vmax :ﬂvlmax =16(cm/s)= Chon B.
Vi ©OA 3 3

Cau 27.

X, = A cos ot

Ta xét bai toan tong quat:
X, = A, cos(wt+Ap)

DAu cua X1, Xz va x1X duoc biéu dién nhu trén hinh v&.

Phan gach chéo 14 phan 4m va khong gach chéo 13 phan duong. Khoang thoi gian

trong mot chu ki dé x,x, <0 (Gng véi goc quét 2A¢) 1a:

t, =229
@
xlelcos(yrugj .
Ap dung cho bai toan: =Ap= ?7[

X, = A, COS(ﬂ't—%j

Khoang thoi gian trong mot chu ki dé x,x, <0 la:

t,=222_»
(4] T

5716 =§(s):> Chon C.
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Cau 28.
Bién do dao dong téng hop:
T

A=A +A+2AACOSAp < T7=2°+1*+2.2.1.c0sAp = Ap=

Khoang thoi gian trong mot chu ki dé x,x, <0 la:

t,= %©i=2.ﬂ-—/3:>a)=2072'(rad /s)
w 30 0]
Téc d¢ cyc dai: v, = @A=207+7 ~166,24(cm/ s) = Chon C.
Cau 29.

Chu ky cta con lac don: T, = 27[\/% =0,47(s). Chu ky chop sang: T, = 20T, .

Tanhan thay: t = 647zs =320T, =16T,.
Nhu vay trong khoang thoi gian tir t =0 dén t=647zs dén chdp sang 17 1an (ké ca

lan dau tién) va mdi chdp sang 1a thiy qua cau qua vi tri can bang = Chon B

Cau 30.

Xy :Asini—;t

Cach 1: Phuong trinh dao dong M va N lan luot 1a: 5
X, = Asin 2y
T

Khi M va N gép nhau thi x,, = x,, hay

27 27 5T
—t=—t+27r:>t=7

. 2 )
sin—¢=sin—t=
5T 2 27 5T
— =T ——1==—
T 12

ST_T, S, T, T,

= Lan 1, gap nhau 1a ¢ = M =N
12 12 12 4 6
A 0,54

SM:O‘SA

Sy=1,54

= =S, =3S,, =36cm=> Chon B.
Cach 2: Gia st khi gip nhau lan 1, M quay duoc mét goc o, thi N quay duoc mot goc Sa

Khi d6: a+5a=r=a=7/6
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Dua vao vong tron lugng giac

Sy =0,5A
=S, =38,, =36(cm)= Chon B.
Sy =15A
Chu 32.

Chii y: Hai con ldc c6 chu ki xap xi nhau Ty va T (gid su T, <T,) bét dau dao déng
tir mét thoi diém ¢ =0, sau khi con ldc thez hai thuec hién mét dao déng thi con lac thir nhat
con “I chit” nita Méi dwoC Mot dao dong. Sé ton tai mét khoang thoi gian Ar @é con lac thi
hai hon con lac thir nhdt diing mét dao dong:

At Atzl At At 1

L, T L. T
Luc ¢ chdp sang dau tién, hai con lic cung di ngang qua vi tri can bang va ciing
chidu. Luc c6 chdp sang thir 2 (khoang thoi gian troi qua 1a 1 s) ca hai con lic déu chua thuc
hién xong dao dong tha nhat =T, > T, > 1s.
Luc chdp sang thtr 83, khoang thoi gian troi qua la 82s (chdp sang thuc hién duoc 82
dao dong, con lic tha 1 thyc hién duoc 81 dao dong): % —8T—2 =1=T = %(s)

1
Dén chép sang thi 2015 (khoang thoi gian troi qua Ar =2014s) thi ca hai con lic méi

dao dong y hét nhu chdp sang 1an dau tién (con lic 2 dao dong nhiéu hon con lic 1 dung 1

dao dong): 5—5:1:2014—ﬂ=1:g =1,01184(s)
L 1 I, 82/81
= Chon B.

Cau 33.

Chon géc thoi nhau 14 luc gip nhau, luc ndy chung chuyén dong ngugc chiéu nhau
nén do léch pha hai dao dong:
Ap = arccos L + arccos 2 = arccos@ + arccos@ =1,8592156(rad )
A, 140 480

1

Khoang cach cuc dai giita hai chat diém chinh 13 doan:

AA, = A2 + A2 ~2A A, cos Ap = 536,869 (mm) = Chon A.
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A;
B P R o = arccos(X/A;)
o B = arccos(xo/A;z)
A,

Cau 34.

Chon gbc thoi gian 1a thoi diém hai vat di ngang qua nhau thi phwong trinh khoang
cach giira 2 V4t c6 thé chon: Ax = x, —x, =10sin(0,57z¢)cm . Thoi gian ngan nhét d¢ hai vat
cach nhau 5v2 cm (tac Ax =542 cm) 1a thoi gian ngén nhét di tr Ax=0 dén Ax =52 cm
bang T/8=1/2s=> Chon C.

Cau 35.
Cach 1:

Tan sb goc: w= \/Z: 20(rad/s).
m

Phuong trinh dao dong cua cac vat lan luot 1a:

x, = Acoswrt
1 = Ax=x, —x =2Asinw—Atsin(a}t—w—At)
X, :Acosa)(t—At) 2 2

Bién d6 dao dong cua vat 2 so vai vat 1 dat gia tri cuc dai khi

sin a’zm —1= 202At =2 = Ar=0,057(s)= Chon C.

Cach 2:
Dé bién d6 dao dong cuia vat 2 so voi vat 1 dat gia tri cuc dai thi diing lic vét dén bién
do d6i dién, vat 1 bat dau tha, tic la vat 2 dao dong sém hon vat 1 Ia

T /2=0,057(s)=>Chon C.

Cau 36.
Khoang thoi gian 5 lan lién tiép: (5- 1)% = 2.271\/% =0,02(s) = Chon A.
Cau 37.
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M:4cos(5m+gj<0 .
Theo bai ra: = (5m+ %j = ?7[

vy, =Xy :—207rsm(5m+ j—lOﬂ'x/_

S57/6

= Sxt = % =Xy = 3cos[57zt— gj —1,5(cm) = Chon D.
Cau 38.

X, = 4cos(57r+§) <0
Theo bai ra:

j_ 107“/_ (5m+§j = 3

V=X, = —207rs1n(57zt+

= 5nt= %r =SV, =Xy = —157zsin[5m— %j =7, Sﬁ\/g(cm/s) = Chon C.

Sx/6

Cau 39.
o 7 a—§:>A: =6(cm)
Goc quét: Ap = woht="2 2" G = Chon A.
T 6 3 T . 2,5
Pp=—=A"= z2,89(cm)
6 cos f

VT sau
Chuyén déng ctia N Chuyén dong cia M

Cau 40.

cn an R s Al A , kA> kA2
Bién d6 dao dong cua cac vat tinh tir cong thic: W = % = 24

2
A= 2—W=0,05(m)=5(cm)
= kl
A = ZkW=0,025( )=2.5(cm)
2
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M O E F 0, N

SRS

%
é
Al
/
7

Qzzzzzzzzzaziziaziziziazizazzzzz:yazzzzzZzrzz.zzZZZ227272772777777,
Khoang cach lic dau giira hai vat: 0,0, =10cm.
Chon géc thoi gian 1a lac bat dau dao dong, chon géc toa do trung véi O; thi phuong
trinh dao dong cua cac vt lan luot la: x, =—5coswtcm,
x, =10+2,5c0s 2t = 5¢cos® wr +7,5cmVai o 1a tan s6 goc ciia con lac thi nhat.,
Khoang cach giita hai vat: y=x,—x, =5cos’ wt+5cosawr+7,5(cm). Ta thay y la
tam thirc bac 2 d6i Vi cosar va ymin khi cos@r =—-0,5. Thay coswr =—0,5 vao biéu thic y
ta duoc y . =6,25¢m = Chon C.
Cau4l.
Vi tri cac vecto & cac thoi diém biéu dién nhu trén hinh vé:
O thoi diém 7=0, khodng cach hai chat diem: a=(A4, — A )cosa
O thoi diém ¢ = Ar, khoang céch hai chat diém: 2a=A —0= A =2a

O thoi diém ¢ =2At, khoang cach hai cht diem: 3a=(A, + A, )cosa

1
= A, :4a:>cosoz:5::>oz:Z

3

Trong khoang thoi gian Az, véc to Aj va véc to A, quét duge cac goc 1an luot la:

/3 va 57/6 nén ti sb tan Ségéc: ﬂ=7Z—/3=0,4:> Chon A.

@, 57/6
Céu 42.
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Yz /////////

Khoang c4ch ltic dau gitra hai vat: 0,0, =12cm.

Chon géc thoi gian 1a lac bat dau dao dong, chon gdc toa do tring véi Oy thi phuong
trinh dao dong caa cac vat lan luot la: x, =—6¢coswt cm , x, =12+3cos2at =6cos’ wt +9cm,
V6i @ 13 tan sb goc cuia con l4c thir nhat.

Khoang cach gilta hai vat: y = x, —x, =6cos” @t +6cos wt +9(cm). Ta thay y 1a tam
thuc bac 2 ddi voi cosar va Ymin Khi cosawr =—0,5. Thay coswt =—0,5vao biéu thuc y ta
tinh dugc y ;. =7,5¢cm = Chon A.

Céu 43.
Bién doi x, =2sin (27t + 7 /6)(cm) =2cos(27t — 7 / 3)(cm)
Phuong trinh dao dong tong hop:

X = 2\/§cos(27z(t—1/12)+7r/4)(cm) = 2\/5005(27zt+7r/12)(cm)

Vi x=x, 41, =X, =x—x, =2\/§4%—24%z340,96

=X, = 3cos(27zt+0,96)(cm)
= Chon B, D.
Cau 44.
Viét lai x, =4cos(zt—z/2)cm. Khoang

8| xm,

A] AZ

cach giira hai chat diém 16n nhat khi M;M, // MN va
tr gidc MM MN 1a hinh chit nhat.

! :
M N
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A _

Vi hai dao dong vuong pha nén: tana =—= =

4
= o = arctan —
A 3

wl#

.y

X,|=0OM = A cosa =3cos arctani =1,8(cm
1 1 3

= Chon B.

Cau 45.
Cach 1: Khoang cach giita hai chit diém 16n nhat khi MM, // MN va t& giac MM:M,N 1a

hinh chir nhit = MM, = MN =4(cm)

(oM,) +(om,) —~(MM,)’ 32+62—(3\/§)2 1

T
= CoOsAp = = ——=Ap==
2.0M,.0M, 2.3.6 2 3
= 4sina)t(cm)
Ta chon:
—4\/§sm(a)t+§j( m)

Chon =0 thi x,=0 va W,=max, con

: o N 0 M
X, =iA2\/§ /2 nén thé nang con lac 2 bang 3/4 co nang

cuia n6 va dong nang bang 1/4 co nang cia nod

=W, /4=W, =W = Chon A,

. AL A2 B
Cach 2: Ap dung cong thic: cosAgp = Ard —b
2A/A,
\ 3 +6"=(3\3 ) NI
CosAp = o Ap==
YT T2s6 2 7773

Khi dong nang con lic 1 cyc dai (n6 di qua VTCB) thi con lic 2 & 1i do iAZ\/g /2 va
dong nang cuandé W, /4 =W, =W = Chon A.
Cau 46.

2
Tathdy: AA, < (%) —16=>(A4,) =

, X, = A coswt = v, = —wA, sinwt
Ta c6 the chon: ‘
= A, cos(wt+a)=v, =—wA,sin(wt+a)

Thay vao hé thiac x,v, +x,v, =16cm’ /s ta dugc:
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16
AA, sin(20t —a)

—wA A, [cosa)tsin(a)t+a)+cos(a)t+a)sinwt] =l6=>w=

16
= ,,, =—— =1(rad /s)= Chon B.
16.1
Cau 47.
Goi B 1a khoang cach giita hai chat diém thi B = w/xf +5
Tur hé thac x,v, +x,v, =0 suy ra x? +x2 = hing s6, thoa man véi moi thoi diém, tac
la B=./x}+x; = hiing sb, n6 ciing théa man véi hai thoi 2

diém t; va ty;

X
B=N3+d =P +4 = b =7 (1) ’
Hai thoi diém vudng pha nén: B
3 +bh=A
»=>a’ —2b" =2 (2). ) -5 >

@+ 42 :(Aﬁ)

Tu (1), (2)suyra: b°=5; a° =12

= B=V3+d’ =3’ +12 =21 (cm)= Chon B.

Céu 48.
w =2f, =67Z'(md/s); w, =2f, =12ﬂ(rad/s).

x,=A cos[6m‘ + ZJ
3

Phuong trinh dao dong cua cac chat diém:
V4
X, = Acos(lZm+§j

1271+ %) + (67” + %) —k2x
Giai cac phuong trinh:

(127:: +1j —(6m +fj — 127
3 3
1

t= ——+k.é(s) (1>0=>k=123,..)
t= l.g(s) (r>0=1=1,23,..)

Lan 1: z=—i+1.1=3(s) khi k=1
27 9 27

Ciu 49.
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X, = Acos(%—gj

Cach 1: Phuong trinh dao dong cua cac chat diém:
V4
X, = Acos(Z,Sm - Ej

Dé tim cac thoi diém gap nhau ta giai phuong trinh x, = x, hay:

cos 2,57zt—z =CoSs @_f
2 6 2

Phuong trinh nay c6 hai ho nghi¢m:

25mt-F =[P _T kg
2 6 2

25t =i LT v ion
2 6 2

(trong do, k va 1 1a

1=0,3+k0,6(s) (k=0,1,2,...)

céc sb nguyén sao cho ¢>0) :>L :l.l,Z(S) (1 =1,2,...)

Lan 1:t,=0,3+0.0,6 =0,3(s) khik=0
Lan 2:t, =0,3+1.0,6 =0,9(s) khik =1
Lan3:t,=1,2.1=1,2(s) khil =1
Lan4:t,=0,3+2.0,6 =1,5(s) khik=2
Lan5:t,=0,3+3.0,6 =2,1(s)khik =3
Lan 6:t,=1,2.2=2,4(s) khil=2

Lan 3n+1:t,,,, =1, +0,3(s)
Lan 3n+2:t,,,, =1, +0,9(s)

Lan 3n: t,, =1,2n(s) khil= n{

Lan 2013=3.671:t,,, =1,2.671=805,2(s)
= 1Ldn 2014=3.671+1:t,, = 1,,,, +0,3=805,5(s) = Chon A.
Lan 2015=3.671+42:t, 5 = 1,5 +0,9 =806,1(s)

, - Asin %L
Cich 2: Viét phuong trinh dang sin: LA Giai phuong trinh x, = x, hay

x, =Asin2,5xt
2,57rt=7z—%+k.27z

sin2,57t = sin% ta dugc hai ho nghiém: s
2,571 = % 1127
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1=0,3+k0,6(s) (k=0,1,2,...)

Tur de :
reosy L:l.l,2(s) (1=12,..)

Cach 3: Dung vong tron luong giac biéu dién cac dao dong diéu hoa dudi dang ham cos:
x, = Acos %
6 2
x,=A cos[Z,Sm‘ - %j

Hai chat diém gdp nhau khi téng sb pha hoic hiéu sé pha bang mét sé nguyén 1an 27z

2,57zt—£ + E—Z =k2x
2 6 2

2,57zt—z - E_E =[2r
2 6 2

1=0,3+k0,6(s) (k=0,1,2,...)

Tur de :
reosy L:l.l,z(s) (1=1,2)

Céu 50.
w =2f, =672'(ma,’/s);co2 =2f, =127z(rad/s)

x,=A cos(6m - zj
3

X, = Acos(lZﬂt—zj
3

(IZm —5) +(6m —5) — k2
3 3

(IZM - Zj - (67rt - Z] =n2r
3 3

Phuong trinh dao dong cua cac chat diém:

Giai cac phuong trinh:

11
t=+E+k.§(s) (1>0=k=0,1,2,3,...)

t= n.%(s) (1>0=>n=123,.)

Lan 1: t, =i+0.1=i(s) khi k =0. Lan 5: t; =i+3.l=£(s) khik =3.
27 9 27 T 271 9 27

Lan2:t, =i+1.1=i(s) khik=1. Lan 6: t, =i+4.1=£(s) khik =4.
279 27 27 9 27

Lan 3:t3=i+2.1=l(s) khik =2. Lan7: t, =i+5.1=§(s) khik =5.
27 9 27 27 9 27
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X 1 9 . < 1 18 .
Lan 4: t, :1.—:—7(5) khin=1. Lan 8: t, :23:2—7(s) khin="2.

Ta phat hién ra quy luat: Khi n=4m thi t,, =m/3(s); 1, =t,,+1/27;

t, +7/27.

m+3 = 4m

t

t o T41275 8,

m+2

Vi 2015=4.503+3 nén 1, =503+ + - = 2%

(s) = Chon A.
3 27 27

Céu 51.
o =2f :671'(raa'/s);a)2 =2f, :127z(rad/s)

x,=A cos[67zt + %J

Phuong trinh dao dong cua cac chat diém:
V2

X, = Acos(lZm+§j

(12m + ﬁj + (6m + ﬁj — k27
3 3

127zt+z — 67rt+Z =n2mw
3 3

Giai cac phuong trinh:

t=—%+k.é(s) (1>0=>k=1,23,..)
t:n.%(s) (1>0=>n=123,.)
Lan I:t, =—i+1.1:3(s) khik=1. | Lan>5: t5=—i+4.l=£(s) khi k =4
27 9 27 27 9 27
Lan 2: t2=—i+2.1=i(s) khik=2. | Lan6: t, =—i+5.1=5(s) khik =5
279 27 27 9 27
Lan 3:t3=—i+3.l=ﬁ(s) khik=3. | Lan7:t, =—i+6.1=£(s) khik =6
27 9 27 279 27
Lan 4: t, =1.1=3(s) khin=1. Lan 8: t, =2.1=§(s) khin=2.
327 327

Ta phat hién ra quy luat: Khi n=4m thi ¢, =m/3(s); t,,., =1, +2/27;

t4m+2 = t4m +5/27 ’ t4m+3 = t4m +8 / 27 .

Vi 2015=4.503+3 nén 1, =503.~ + o =), Chon A,
: 327 27
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Céu 52.
w =2f, =672'(ma,’/s);co2 =2f, =127z(rad/s)

x,=A cos[6m - E]
3

X, = Acos(lZm—zj
3

(12m —5) +(6m —5) — k2
3 3
(127” —5) —(6m—£j 127
3 3
1

1
t—2—7+k.§(s) (1>0=k=0,1,2,3,...)

Phuong trinh dao dong cua cac chat diém:

Giai cac phuong trinh:

t=n.% (1>0=>n=123,..)

Lan 1: t, =+i+0.1=i(s) khik=0. | Lan 5:t5=i+3.1=2(s) khik =3.
27 9 27 27 79 27

Lan2:t, =i+1.1=i(s) khik=1. Lan 6: t, =i+4.1=£(s) khik =4.
279 27 27 9 27

Léan 3:t3=i+2.1=l(s) khi k=2. Lan7: t, =i+5.1=5(s) khi k =6.
27 9 27 27 9 27

Lan4:t, =1.1=3(s) khin=1. Lan 8:t8=2.1=§(s) khin=2.
327 327

Ta phat hién ra quy ludt: Khi n=4mthi t,, =m/3(s); ¢

4m+1

=t

4m

+1/27;

t

am2 =

t,,+4/27; 1, t,, +7/27.

m+3 =

Vi 2017 =4.504+1 nén ¢ =504.l+i=ﬁ

017 377" 7 (s):> Chon B.

Céu 53.
x, =8cos (a)lt + %j (cm)
X, = SCOS(C()ZZ + %)(cm)

Phuong trinh dao dong cua cac chat diém:
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Gap nhau lan 1: -5 _2

ot += zz—ﬂ:wlt:z(md/s)
6) 3 2 o, 5 {a)1:3a)
T 4 57 o 3
[a)zt+5j:?:>a)2t:?(md/s) !

@, =50

O moi diém gap nhau thi X, =X, =x nén ti s6 dong nang cuia my va dong nang cua m;

la:
W, W-W ;kl(Az‘xz) ma? (3
Wdl :W_Wl = 1 = 1 12 :2.(3] 20,72:>Ch0n C-
a 2 Tk (Az_xz) m, o,
)
Ciu 54

X, = SCOS(a)lt + %j(cm)
X, = SCOS(C()ZZ + gj(cm)

Phuong trinh dao dong cua cac chat diém:

Gap nhau lan 1: -5 _2

ot += :2_”:>a,1,:£(md/s)
6 3 2 o, 5 {a)1:3a)
T Sz
[a)zt+5j:?:>a)2t:?(md/s)

@, =50

Cac thoi diém gap nhau (néu thuoc ho 1 khi gap nhau chuyén dong nguoc chiéu nhau, néu

thugc ho 2 khi gap nhau chuyén dong cuing chiéu nhau):

sot+ 2 |+ 30+ 2 :k.27r:>t=—i+k.i(t>0:>k=1;2;...)
2 6 12w 4w

(5(0t+§}—(3a)+gj:l.27z:>t:—l+l.£(t>0:>l:1;2;...)

6w @
Lin 1:t, =———+1.7% = 27 (s) khik =1
120 4o 120
Lin2:t, =2 425 = 27 (s khik =2
2w 40 12w
Lan3:t, = +3. 7% = 37 (o) knik =3
) 120 4o 120
Lan 4: t4:—6l+1.£=£l(s) khil =1
() (9 @
Lins:t, =2 +4. % =17 () pnik=1
120 4o 120
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Lan4n-1:t,,  =t,, —lzz—ﬂ(s)

)
Lan 4n:¢,, = —%H@.g(s) khi /=n {Lan4n-2:,, ,=t,, —152—7;(s)
Lan 4n-3:t,, , =1, —182—7T(s)

)

Thoi diém giap nhau lan 3 1a thudc ho 1 nén khi gip nhau chuyén dong nguoc chiéu nhau va

X, =X, = 8005[560.182—7;+%j = 4\E(cm) = Chon A.

Céiu 55.
X, = 8005(w1t+%](c‘m)
X, =8cos(a)zt+§j(cm)

Phuong trinh dao dong cua cac chat diém:

Gap nhau lan 1: =% 2

o+ :2_”:>a,1,:£(md/s)
6 3 2 o, 5 {a)1:3a)
T 4 S5z o 3
a)zt+5j:?:>a)2t:?(rad/s) !

@, =50

Céc thoi diém gap nhau (néu thudc ho 1 khi gap nhau chuyén dong nguoc chiéu nhau, néu

thugc ho 2 khi gap nhau chuyén dong cing chiéu nhau):

Sot+ 2 |+| 301+ 2 |=k2r = 1=~ k(1> 0= k=1,2;...)
2 6 2w 4o

(Swt+§j—(3a)t+%j — 27 = t=——+1 5 (150 1=1;2,..)

6w
Lin 1:t, =~ +1.7% = 27 (s khik =1
2w 4o 120
Lan2:t, == 425 = 27 (s} khik =2
2w 40 12w
Lin3:t, = - +3. 7% = 57 (o) kik =3
) Ro 4o 120
Lan 4: t4:—6l+1.£=£l(s) khil=1
() (9 @
Lins:t, =2 +4. % =17 () pnik=1
120 4o 120
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Lan 4n-1:t, =1, 2—7[(s)

4n-1 n 120)
LAn 4n:1, =—%+n.g(s) khil=n {Lan4n-2:t,  =t, —152—7;(s)

Lan 4n-3:t,, , =1,, —182—7;(s)

Thoi diém gap nhau lan 2 1a thudc ho 1 nén khi gip nhau chuyén déng nguoc chiéu nhau va

X, =X, = 8COS[5CO.152—7[+§j ~—2,07(cm)= Chon C.
®

Cau 56.

Bién doi: cos(xt/3—x16)=—sin(xt/3—x/6—n/2)=—sin(xt/3-27/3).

Dit ¢p=(nt/6-7/3) thi x, =2Acos¢ va x, =—Asin2¢=-2Asingcos$. Hai diém
sang gap nhau thi x, = x, hay 2Acos ¢ =-2Asinpcos p = cos$(1+sing)=0

:>c0s¢=0:>%t—§=§+k7r:>t=5+6k(t>0:>k=0;1;2..)

Lan 1: ¢, =5s khi k=0;
Lan 2: 1, =5+6.1=11s khi k=1;

LAn 2015 £, =5+6.2014 =12089s khi k=2014=> Chon A.

Cau 57.
Bién doi: cos(zt/3—x/6)=—sin(nt/3—x/6—r/2)=—sin(xt/3-27/3).

bit gp=(zt/6-7/3) thi x, = AN2 cos ¢ va x, =—Asin2¢=—2Asingcos ¢
Hai diém sang gip nhau thi X, =x, hay A2 cos g =—2Asingcos ¢

:>c0s¢(1+\/§sin¢)20

cos¢:0:>%t—%=§+k7z:>t=5+6k(t>0:>k=0;1;2..)(1)
N | A Z Z m2n=t=0,5+12m(t>0=m=0:1,2.)(2)
sin¢:—T:> 6 3 54
2 %t—g:Tﬂ-+n.27z:>t:9,5+l2n(t>0:>nzO,‘l;Z...)(3)

Lan 1: 1, =0,5s khi m=0 (ho 2);
Lan 2: ¢, =5s khi k=0 (ho 1);
Lan 3: #, =9,5s khi n=0 (ho 3);
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= Chon C.
Ciu 58.
Dit ¢ =(57t/3+57/6) thi x, =3cosé va x, =5cos4¢. Thoi diém dau tién khoang
cach hai vat cuc dai khi ¢ = (57t +57/6)=7=1=0,1(s) = Chon D.
Céu 59.
Tai moi thoi diém x, =2x, va v, =2v,.Suyra, W, =4W, va W,, =4W,, .
Khi W, =0,6J = W,, =W, /4=0,15] =W, =W, +W, =0,2J .
Khi W, =0,4J =W, =W, /4=0,1J = W,, =W, —W,, =0,1J = Chon A.
Ciu 60.

T
X, = 8c0s(207zt - —j(cm)
Phuong trinh dao dong cua céc vat: 2

x, =6c0s (207t +7)(cm)

. v, =X, =—1607zsin(207zt—£j(cm/s)
Phuong trinh van toc cia cac vat: 2

v, =x’, ==1207 sin(207t + 7)) (cm/ s)

Phuong trinh tong van toc cua cac vat:
V=v 4y, = —1607zsin(207rt —%j —1207 sin (207t + 77)

v =-2007sin(207zt —2,214)(cm/ s) = v,,,. =200z (cm/s)= Chon B.
Ciu 61.
3 ll 12
Chuki: 7, =27z |+ =1,6(s),T, =27 |* =1,8(s)
8 8
* Cac thoi diém con lic 1 di qua VTCB theo chiéu duong, con lic 2 qua Vi tri cin

bang theo chiéu 4m dugc xac dinh nhu sau:

n__9 (khéng c6 gia tri
2n,+1 16

t:2n1§:(2n2 +1)%:nl.1,6:(2n2 +1).0,9=

nguyén nao cua Np va ny thoa man).

* Cac thoi diém con lic 1 di qua VTCB theo chiéu am, con lac 2 qua Vi tri can bang
theo chiéu duong dugc xac dinh nhu sau:
n, 4

2n,+1 9

t=(2n, +l)§:2n2%:(2n1 +1).0,8=n,.1,8=
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L6
2

—24(2n+1) 22 270 (2041)

=1=9(2n+1) -

n, =4(2n+1)
=
2n,+1= 9(2n+1)
Thay vao diéu kién: 0<7<130s =-0,5<n<8,5=>n=0;1;2;3;4;5;6;7;8 :co tat ca
9 lan = Chon D.
Cau 62.
Pit Ap=¢,—¢@, biéu dién tong li do A,

X=x,+x, vahiéuli d0 y=x,—x, boi cac véc to
A va B nhu trén hinh v&,
Goi A va B lan luot 14 bién d¢ dao dong tong

hop va khoang cach cuc dai gitra hai chat diém thi Ag

A
(trén hinh v& A va B 1a duong chéo cua hinh binh .

hanh!):
A’ = A’ + A +2AA, cos Ag
B> =A’+A; —2AA, cos Ap
2(AT+A})=A"+B
A’-B*  A’-B® A’-B’ 9B’-PB

= {cosAp = > = = =0,8= Ap=36,87°
Y= aAn, 2(A7+A}) A+B° 9B +B 4

= Chon A.
Ciu 63.
Bién doi: cos(xt/3—x/6)=—sin(xt/3—x/6—n/2)=—sin(xt/3—27/3)

bit gp=(7t/6-7/3) thi x, = A2 cos ¢ va x, =—Asin2¢ =-2Asinpcos p.
Hai diém sang gip nhau thi x, = x, hay A2 cos ¢ =—2Asingcos ¢

= c0s¢(1+\/§sin¢) =0

- wt v
Y %))
_ 6 3 2 i
cos¢=0= 1=0,5+12k (k =0;1;..) (1)
L
6 3 2 " F=5+12k (k, =0;1:..) (2)
= =
1 mt_w_ x|1=9,5+12k (k=01:.) (3)
sing === 6 3 54 | t=11+12k, (k, =0;1;..) (4)
2 %t—gz—ﬁ+n.27z
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C6 4 ho nghiém nén budc lap lai la 4.
Lan 4k+1 tng véi ho 1;
Lan 4k+2 @ng véi ho 2;
Lan 4k +3 ¢ng véi ho 3;
Lan 4k+4 tng véi ho 4:
(Véi k=1;2;3;...)

Lan thir 2015 =4.503+3 1a tng véi ho 3 va &, =503

= tyy5 =9,5+12.503 = 6045,5s = Chon A.
Cau 64.

Chon gbc thoi gian 1a lac gdp nhau, lac nay
chung chuyén dong cing chiéu nhau nén do léch pha

hai dao dong:

X X
A@ = arccos —> —arccos —*
2 1

= arccos l —arccos l =28,1668°
25 10

Khoang cach cuc dai gitra hai chat diém chinh 1a doan:

AA, =AY+ A2 +2A A, cos Ap

AA, = \/102 +25° —2.10.2560s(28,1668°) =16, 86(cm) = Chon C.

Cau 65.

Cich 1: Phuong trinh dao dong cia M va N lan luot la:

27
X, =Asin—t
M 5T
Xy =Asin2—”t
T

Khi M va N gép nhau thi x,, = x, hay

2 2 5T
2 ' 7t:5—Tt+27T3t:T
sin—t=sin—1=
T 5T 27 27 5T
— =T ——=>=—
T 5T 12

= Lan 1, gdp nhau la:
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12 12 12 4 6

Sm=054 A 0,5A

ST _ T, Sh T, Ty

Sy=154
=S, =3S,,=51cm = Chon C.

Cich 2: Gia st khi gap nhau lan 1, M quay duoc mot goc a thi N quay duoc mét goc 5.

Khi d6: a+5a=r=a=7/6

Sy =0,5A
Sy =38, =51(cm)= Chon C.

Dua vao vong tron luong giac = =
! g ong g { SN ~ 154 N

Cau 66.
X, = ACOS(E+£—aJ(cm)
3 2

Phuong trinh dao dong cac vat: <x, = A cos%(cm)

X, =Acos (% > aj(cm)

T

——a
Khoang thai gian trong mot chu ki d&é x,x, <0 la: ¢, _g80_,2 _ _S7-ba (s)
w Sz 57
3
\ i . . 22 . Ap a 6a
Khoang thoi gian trong mot chu ki dé x,x, <0 la: 7, =2——=2.—=——(s)
w Sz 5z
3
Vi 3t +2t, =1,4nén 352021 28% 14 p 7
S RY/2 3
X, =AC0S(E+£)(CWZ) X, =Acos(5ﬁ'0+£)(cm):‘4_\/§
3 6 3 6 2
St -0 St
= xzzAcosT(cm) — xzzAcosT(cm):A
Snt & 520 ~« A
x;=Acos| ——— |(cm X, =Acos| ——— |(cm)=—
o T TNem) | = cos( 2202 J(em) =
:>xl+x2+x3:A—\/§+A+§z2,366A:>ChQnA.

Cau 67.

A = A? + A2+ 2AA, cos(p, — ) = 10° + A2 =104, = (A, —5)" +75
0

= A,,, =75 =5\3(cm)= Chon B.
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Cau 68.
D& thiy X, sém pha hon x; 1a 7/2.
Dua vao thoi diém 7=2,5s thi
x, = Asina(t-2,5) A, = A +(27A) 53,4
= = WA =——=
x, =wI =27Acoso(t-2,5) |, — A, = A N+an J1+47°

Khi =1, thi Asine(r,—2,5)=2rAcos(t,—2,5)=-3,95

. =395 2
smo()(t1 —2’5) T A=,/3,95" + 3 952 =3, 9997(cm)
N — 4

-3,95
cosa(t,—2,5)= A o(t, —2,5)=(7z—1,413)+k.27z

o=—2% 2 0985(rad/s) =T = 2% =2,994(s) ,

= AN1+47° 0] =-1=0,56

T/2<1,<2,5 s 2,0985(t1 _2’5)=(—72'+1,413):>l‘1 = 1,676(S)

= Chon A.
Ciéiu 69.

A=A +A = A=A’ + A +2AA, cos(p,—9,) (1)
{X]=XX2:>A3 =A*+A; —2AA, cos(p-¢,) (2)

=A
A2 =342+ A2 —2BAA, cos T = 4 =4
6 | A =24
= 2 A2 AZ
A2=A]2+A22+2A1Azcos(g02—qol):>cosg02=w=10,5
2AA
o =Z_ " g F_ )P 2
3 27 % 3
¢2—_%LF;T)¢:_%:>¢2 2
= Y =chonAcC
2w o=y 57 @, 4
h T p=—"—"=""=
3 6 ¢ 5
2 om=g ®,
il =2
=3 P==3= "3
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Ta thay: x; vudng pha x; va x, vudng pha v6i X3 nén:

1

2
(—_IOJ +0° =1= A =10(cm)
Ap dung cho thoi diém ty:

2
0 +[@] =1= A, =30(cm)

3

2 2
Ap dung cho thoi diém ty: (%J +(£] =1= A, =20(cm)

X=ALY +ALp + AL, = 1042?”+204%+304% = 20\/54%

L
v=x'= —40ﬂ\5sin(27zt—%)(cm/s)—6>v =—407(cm/s)= Chon C.

Cau 71.
Khi ¢6 dién truong, con lic —g dao dong xung quanh Oy véi hai vi tri bién 1a M va O;

con lac +q dao dong xung quanh O, Vi hai vi tri bién 1a N va O. Bién d¢ hai con lac bang

nhau va bang a=f_dE
kK k

Chon géc thoi gian 13 lac bat dau dao

dong, chon gbc toa do trung voi O thi phuong

trinh dao dong cua céc vat lan luot la:

At

X, ZACOST

X, =2A—AcosE
3

Hai con lc co cung chiéu dai khi ching cung dén O, xét ti s:

% _LS_ % = Khoang thoi gian hai 1an lién tiép cing vé O la At =4T, = 5T, =6(s)
2

1,2

Dén lan thir 3 thi khoang thoi gian 1a 4.6 =24s..
Khi khodng cach giira hai vat 1a 2A thi x, —x, =2A hay

2A—Acos%—Acos%:2A:>cos%:—cos%

142



E:%Jﬂﬂrk.%r 1=3+6k(s) (1)

3
Srt 4t = z——l+%l(s) (2)
T:_T_ﬂ-—i_l.z” o 3 3

Vi ho (1) nam trong ho (2) nén

r=—%+%1(s)&>0,5<1s36,5:>1=1;...36:>cé 36 gia tri = Chon D.

Cau 72.

Tu x=x,+x,+x; suyra x, +x, =x—x,; hay:

16cos(wt—5§)+A2 COS((OZ‘-F%) =29 cos(wt+@)—5cos(wt+ ;)

A'(,'os(wt+¢7');24£A'334
«/162 +A3 cos(wt+gyy)

24< 16 + A2 <34 =85< A, S3O:>y:8\/§T+30=23,94(CM):> Chon C.

Cau 73.

2 2
Tir 400x7 +225x7 = 144(em? )= | L | 4 2L | =1
06) 10,8

A =0,6(cm)
= {Az =0,8(cm) = Chon D.
x Lx, :Azmzl(cm):vm =wA=15(cm/s)
Cau 74.

\ s s LA , X X X
Dao ham theo thdi gian hai vé hé thuc —L +—2 == ta duoc:
Vi Vo Vs

xv=vi=w’ (A2 —x2)

’

x\v,—xyv, x ,v,—=xv, x,v.—xy’
171 ll+ 2 72 202 _ V373 33thay

2 2 2

2.2
Vi V, V3 ' =xa=—-wx

2 2 2 2.2 2 2 2 2.2 2 2 2 2.2
; (A —xl)+a)1xl W, (A —x2)+a)2x2 ; (A —x3)+a)3x3

:> + —
o (A -x7) o (A*-x3) o (A’ -x7)
AZ AZ A2 1 1 1
R RO o, g = |x;|=3,99(cm)
= Chon C.
Cau 75.

\ N PR TN , X X, X
Dao ham theo thoi gian hai vé hé thuc —L +—2 == ta duoc:

143



2 2( a2 2

XV —xv XLy v, xhv—xy X'v=vi=a (A X )
5 + 5 > thay ’ L

Vi V2 V3 W =xa=—-w0x

2 2 2 2.2 2 2 2 2.2 2 2 2 2.2
; (A —xl)+a)1xl w; (A —x2)+a)2x2 5 (A —x3)+a)3x3

cof(Az—xf) a)j(Az—xj) - wi(Az—x§)

IR SR N NN ST SR SR
A= A—x2 AP—x2 5 A -9 A9 A’-16

=

= A= \/ﬁ = 4,8(cm) = Chon C.
Cau 76.

\ s Y ST , X X X
Dao ham theo thoi gian hai vé hé thuc —L +~2 == ta duoc:

’ ’ ’ ’ ’ ’
XNTXVy XaVa XV, X5V~ XV,
2 2 2
Vi V2 V3

x'v=1v =’ (Az—xz)

Thay 2
;o 2.2 o 42 242, .2
xw=xa=—-0x"=—w| A +— =—w A" +v
)
i+l A =V i+l Ay Vit A -y o o
2 + 2 - 2 = ot =7
Vi v, V3 i oV, W

1 9 16
W+E=E:‘v3‘=8\/§(cm/s):> Chon A.
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