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CHINH PHUC PIEM 7-8-9
DAO PONG CO

CHU DE

Céu 1: (Chuyén KHTN — HN) Mot con lic 10 xo treo thing dimg, 10 xo c6 khdi lvong khong dang ké, k = 50 N/m, m = 200
g. Vat dang ndm yén 6 vi tri cAn bang thi duoc kéo thang dimg xudng dudi dé 16 xo dan 12 cm rdi tha cho né dao dong diéu
hoa. L?iy g =’ m/s%. Thoi gian lyc dan hdi tac dung vao vat nguogc chiéu véi luc phuc hoi trong mét chu ki la

A. Ls B. Ls C. Ls D. ls
15 30 10 15

e A1y m
D dan cua 10 xo tai vi tri can bang Al, = Tg =4cm

Kéo 16 xo0 gian 12 cm roi tha nhe dé vat dao dong diéu hoa

= A=8cm

Ta dé ¥ rang khoang thoi gian luc dan hdi nguoc chidu véi
luc phuc hoéi khi con lic di chuyén trong khoang

—-Al, <x <0, trong khoang nay

+ Luc phuc hoi luén hudng veé vi tri can bang X(cm )‘ +8
+ Lo xo van gian nén lyc dan hoi 1a luc kéo hudng ra xa vi
tri can bang

Ttr hinh vé€ ta tinh dugc (ngrad :tzgzis

o 15

v Pipan A

Céu 2: (Quéc Hoc Hué) Hai chét diém cung xuit phat tir mot vi tri can bang, bt diu chuyén dong theo ciing mot hudng
va dao dong diéu hoa voi cling bién do trén truc Ox. Chu ki dao dong cua hai chat diém lan lugt 1a Ty va T, =1,5T,. Ti s6
d6 16m van tdc gitra hai vat khi gép nhau la

¢
2

A 3 B.%

&
N | W

+Y tudng dua vao cong thire doc lap thoi gian v =ovVA? —x?

2 2
V| Oy AT-X A vi| o 3
—L=—Y——_L khi hai vat gdp nhau x, =x, = |-L{=—L==
Vol w,(AT =% Vol @, 2
v DPapanD
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Céu 3: (Chuyén Vinh Phiic) M6t con lic 16 xo treo thiang dimg gdm qua cdu nho c6 khdi lugng m =150 g va 10 xo ¢6 do

, e 5 A A . 71 A s 10 A A A r A A A A 3
cung k =60 N/m. Nguoi ta dua qua cau den vi tri 10 xo khong bi bién dang rdi truyén cho né mot van toc ban dau v, = %

m/s theo phuong thing dimg huéng xudng. Sau khi duoc truyén van toc con lic dao dong didu hoa. Luc t=0 1a luc qua
cAu duoc truyén van téc, léy g =10m/s%. Thoi gian ngfm nhét tinh tir lact =0 dén lac luc dan hdi tac dung 1én vat c6 do
16n 3N 1a

A. ls B. ls C. ls D. Es
60 20 30 5

Tan s goc cua dao dong o = \/E =20rad/s
m

Do gidn cia 10 xo khi con lic nam cin bang Al = % =2,5cm

Tai vi tri 10 xo khong bi bién dang x =—-2,5cm nguoi ta truyén cho con lic van

2
toc ban dau v, zgm/s = A=, [x +(lj =5cm
®

Vi tri 16 x0 ¢6 luc dan hoi 3 N tng voi do gidn Al = E =5cm

= con ldc dang & vi tri x=2,5cm
Phuong phap duong tron

Tu hinh v& ta xac dinh dugc khoang thoi gian ung véi goc quét

@zzrad:tzgzls
3 o 60
v Papan A

Céu 4: (THPT Ngoc T40) Mot con lic 10 xo treo thing ding tai noi c6 gia tdc trong trudong g =10 m/s%, dau trén cua 10 xo

gan ¢ dinh, diu dudi gan véi vat nang c6 khoi lugng m. Kich thich cho con lic dao dong diéu hoa theo phuong thang ding

véi chu ki T. Khoang thoi gian 16 xo bi nén trong mét chu ki 1a % . Tai thoi diém vat di qua vi tri 16 xo khong bi bién dang

thi toc d6 cua vat 1a 1031 cmis. Léy n* =10chu ki dao dong cua con lic 1a
A. 0,5s B. 0,2s C. 0,6s D. 0,4s
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+ Trong mot chu ki, 10 xo bi nén khi con lic di chuyén trong khoang
. . T .
—A <x <Al, thoi gian 10 xo bi nén t = 3 ung voi goc quét ¢ = g rad

+ Phuong phap duong tron

X(cm)
Tir hinh vé ta c6 +A
Al
cos =200 Al, :ﬁA = Vo = OA = 1037 = 20/3m cm/s
6 A 2 T
cos—
Bién d6i
g 2Al, 2 3v?
Vi = OA = [—— =—=4/gAl, = Al =—"=%
VA, VB BYT T 4
N < AIO
Chukicuaconlac T=2n [— =0,6s
g
v PapanC

Cau 5: (Chuyén Lwong Thé Vinh) Mot chit diém dang dao dong diéu hoa véi bién d6 A theo phuong nam ngang, khi vira
di qua khoi vi tri can bing mot doan S thi dong ning ctia chat diém 1a 91 mJ. Di tiép mot doan S nita thi dong ning con 64
mJ. Néu di tiép mot doan S nira thi dong ning ciia chit diém con lai bao nhiéu. Biét A >3S

A. 33m] B. 42m] C. 10mJ D. 19mJ

+ Phuong phéap dudng tron

. T L A .
Vi oc+[3=5 nén ta luén ¢ cos® o+ cos’ B =1

S
Tur hinh vé ta c6 -A <> | +A
coso _5 2 & ’
A :Edlzémszz(l—%J v, - l_ I
v, = ®Acosf, = A4/l -cos’ a, ¥
5
Twong tu nhu vay cho hai truong hop con lai
2002 82 2
Ed =—1'1'1(,0A 1—4F E l—i 5
291 S
Ny e A
_1 242 S b 142
Ed2 —Em(D A (1 9?} A2
SZ
1_7
E 2
o ASZ 2Lk, =1om
d;
1-9—
v PiapanD
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Céu 6: (Pao Duy Tir - Thai Nguyén) Hai chét diém cung dao dong didu hoa trén hai dudng thing song song véi truc Ox,
vi tri cAn bang cua hai chit diém ning trén duong thing di qua O vudng goc véi Ox. Hai chit diém dao dong véi cung bién
dd, chu ki dao dong ctia chung lan luotla T, =0,6s va T, =0,8s. Tai thoi diémt= 0, hai chét diém cung di qua vi tri can
bang theo chiéu duong. Sau khoang thoi gian ngan nhat 1a bao nhiéu, ké tir thoi diém t = 0 hai chét diém trén truc Ox gip
nhau?

A. 0,252s B. 0,243s C. 0,171s D. 0,225s

4
X, =Acos[§w2t—§j

Phuong trinh li d6 dao dong cua hai chit diém
X, = Acos(mzt —g}

D¢ hai chét diém nay gip nhau thi x, =x, < cos [% O,t— g) = cos[mzt —g)

6km 12k
t=—vo
Phuong trinh trén cho ta nghiém @2 = >
3n  6kn 6 12k
To, To, 35 35

H¢ nghiém thtr hai s& cho thoi gian gap nhau lan dau tién tng véik =0, t = %

v Pap an C

Céu 7: (Chuyén Bic Ninh) Cho hai chit diém dao dong diéu hoa cung tan s trén hai duong thing song song véi truc Ox
c6 phuong trinh x, = A, cos(ot+@, ) va x, = A, cos(wt +¢, ). Biét ring gid tri 16n nhét cta tong li do dao dong cta hai
vat bang hai 1an khoang cach cuc dai gitra hai vat theo phuong Ox va do 1éch pha cua dao dong 1 so v6i dao dong 2 nhod
hon 90°. B 1éch pha cyc dai gitra x; va x, gin gia tri ndo nhit sau day?

A. 36,87° B. 53,14° C. 87,32° D. 44,15°

+Y tudng dua vao két qua cua bai toan tong hop dao dong

Téng hai li 4o X = X, + X, = X, =\ A2 + A2 +2A,A, cos Ap

Khoéng cach gifra hai vat d,,, = |x1 - x2| = \/A12 +AJ -2A,A, cosA@

max

Ttr gia thuyét bai toan, ta co:

JAZ +AZ+2AA, cosAQ =2,/A? + A2 ~2A A, cos A

Bién dbi toan hoc ta thu duoc
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1772 mic khac A7+ A 22A A,

(cosAg) = % = A, =53,13

v Dip an B

Céu 8: (Chuyén Nghé An) Mot con lic 10 xo dao dong trén truc Ox, goi At 1a khoang thoi gian giira hai 1an lién tiép vat co
dong ning bang thé nang. Tai thoi diém t vat di qua vi tri c6 toc do 1574/3 ey/s véi d6 16n gia téc 22,5 m/s? , sau d6 mot
khoang thoi gian diing bang At vat di qua vi tri 6 do 16n van tdc 457 c/s. Liy 7> =10. Bién do dao dong cua vat 1a

A. 5\/§cm B. 5\/§cm C. 6\/§crn D. 8cm

Khoang thoi gian giita hai lan lién tiép dong ning bang thé ning la At =%

\ T .
Vi ao+B == néntacod cos’o+cos’p=1

2
Hay
2 2
15n\/§ + 451 =1:>c0A=30n\/§cm/s
0A OA

Str dung cong thic doc lap thoi gian

(2250}2 +[ 1513

©°A 30m/2

Tir hai két qua trén ta thu dugc A = 6+/3 cm

2

J =1= ®°A =1500+/3 cr/s>

v Pap an C
Céu 9: (Chuyén PH Vinh) Mot con lic 16 xo gdm vat nho khdi lwong 100 g duoc treo vao dau

tu do cua con lac 10 xo ¢6 d6 cimg k =20 N/m. Vit ning m duogc dit trén mot gia dd ndm ngang -
M tai vi tri 16 xo khong bi bién dang. Cho gi4 d& M chuyén dong nhanh dan déu xudng dudi voi
gia tbc a =2m/s2. Lay g =10m/s% O thoi diém 16 xo dai nhit 1an dau tién, khoang cach gitra vat  \p =
m va gia d5 M gin gia tri nao nhat sau day?

A. 2cm B. 3cm

C. 4cm D. 5cm
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I

a
Vi tri 10 xo khong bién dang —» —— i — s
o AL A,
Vi tri M tach khoi m —> —_
Vi tri cAn bang clia m — SRS S

Tan s goc cia con lic m: o= \/E =10~/2 rad/s
m

Phuong trinh dinh luat II cho vat m: P+N+ Fdh =ma
Theo chiéu cta gia tbc: P~ N —F,, =ma
Tai vi tri vat m roi khoi gia d6 thi N=0

mg —ma

Vay d0 gian cta 10 xo khi do 1a Al= =4cm

Hai vat da di dugc mot khoang thoi gian t = /2—Al =0,2s
a
Van tdc clia vat m ngay khi roi gia do sé 1a v, =at =40cm/s

. e ey oam A o n YA g A N e e e s o m,
Sau khi roi khéi gia do vat m s€ dao dong dicu hoa quanh vi tri can bang mdi, tai vi tri nay 10 xo gian Al = Tg =5cm

2
Bién do dao dong cia vat m: A = \/(Al — ALY + (E) —3cm
Q)

Ta sir dung phuong phép dudng tron dé xac dinh thoi gian tir khi M tach kho m dén khi 16 xo dai nhat 1an dau tién
Khoang thoi gian dé vat di tir vi tri roi khoi M dén vi tri 10 xo dai nhat ing voi goc ¢ ~109°

—t=2~0,13455
W

Quang duong vat M di dugc trong khoang thoi gian nay la
Sy =Vt +%a‘[2 =7,2cm
Quéang duong ma vat m di trong khoang thoi gian nay la
Sy =3+1=4cm
AS=S§,, =S, =3,2cm

v Dipan B
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Cau 10: (THPT Anh Son — Nghé An) Hai vat A va B dinh lién nhau my =2m, =200g treo vao mdt 16 xo c¢6 do cing
k =50 N/m. Nang hai vat 1én dén vi tri 16 xo c6 chiéu dai tu nhién 1, =30cm thi tha nhe. Hai vat dao dong diéu hoa theo
phuong thing dimg, dén vi tri luc dan hoi cua 10 xo ¢6 d6 10n 16n nhit thi vat B bi tach ra. Ldy g =10m/s2. Chiéu dai dai

nhat cua 10 xo sau d6

— Vi trican bz:'mg ctia con lic A
————— — Vi tri can bang cua con lic AB

A. 26cm B. 24cm C. 22cm D. 30cm
J = |
—— ——=— —1> Vi tri 10 xo khong bi bién dang
= A
AII . } 0

———— — Vi trivat B tach khoivat A

s oA N . ~ © A1 i~ m
Tai vi tri can bang cta h¢ hai vat 10 xo gian Al =

Nang hai vat dén vi tri 10 xo c6 chi€u dai ty nhién roi tha nhe, con lac s€ dao dong voi bién d0 A =Al=6cm

Hai vat dao dong dén vi tri lyc dan hdi 16n nhét, vi tri nay phai 13 vi tri bién duong

. , ~ A A1l SR fr o r N 13 . m
Sauk hi B tach ra, A sé dao dong dicu hoa quanh vi tri can bang mdai, vi tri nay 10 xo gian Al, = TA =2cm

2
Bién d6 dao dong mdi ctia con lic A'= \/ (A +Al-Al, )2 + [lj =A+Al-Al, =10cm (vi tai vi tri bién van tdc cua vat
)

bang 0)

Chiéu dai nhé nhat cia 10 x0 s& 1a 1, =1, + Al, — A =22cm

Pap an C

Céu 11: (Chuyén PH Vinh) Mot con lic c6 tan s6 goc riéng o =25rad/s, roi ty do ma truc 16 xo thing dung, vat ning &
bén dudi. Ngay khi con lic dat van toc 42 cm/s thi du trén 16 xo bi giit lai. Tinh van tdc cuc dai ctia con lic sau do

A. 60 cm/s B. 58 cm/s C. 73 cm/s D. 67 ci/s

Khi dau trén cta 16 xo bi giir lai, con lac s€ dao ddong di€u hoa quanh vi tri can bang cua nd. Ta vi tri can bang 10 xo gidn

Al =%=%=1,6cm
k o

Vi van téc kich thich ban dau 1a v, = 42 cm/s

2
J4 A ., 4 \'%
Toc dd cuc dai cua con lac v, = 0A =, ALY + (—OW =58 cm/s
V N
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v Dip an B

Cau 12: (THPT Ng6 Sy Lién) Mot chét diém dao dong diéu hoa doc theo truc Ox. O thoi diém ban dau vat di qua vi tri

A N A A o3t A 1 3 A - s o . A r: 1. A \ A X A A
can bang theo chiéu duong, dén thoi diém t, = 4_SS thi dong néng gidm di 2 lan so véi lac dau ma vat van chua d6i chieu

chuyén dong, dén thoi diém t, = 4188 vat di dugc quing duong 15 cm ké tir thoi diém ban du. Bién do dao dong cua vat 1a

A. 12 cm B. 8 cm C.4cm D.3 cm

Tai vi tri ban dau dong nang cua vat la cyc dai, vat di dénn vi tri dong nang

max

. s . X 2
giam 2 1an so véi ban dau = v = TV

Phuong phap dudng tron X
; . 1 LA = 5 +A
Ta thay rang khoang thoi gian t= Es ung voi goc  quét o
1 = 0 s 5 ﬁvma}:
(p=£:>T=—S:>0)=12nrad/s .
4 6 V

Ta xac dinh quang duong vat di dugc tir thoi diém ban dau cho dén t = 4185

Goc quét tuong ing

T 3n
a=0t=—=n+—rad
4 4

=S=5A=15=A=3cm

v Pap an D

Cau 13: (THPT Ngoc Téo0) Hai vét dao dong diéu hoa trén hai doan théng canh nhau, song song nhau, cung mét vi tri can

béng trung voi géc toa dg, cung mot truc toa do song song voi hai doan théng do6 véi cac phuong trinh i do lan luot 1a
5 \ 5 N e . A A [N A N N R . A ’ 5 ,
X, =3cos (?nt + gj cmva x, = 3\/5 cos (?nt + gj cm. Thoi gian lan dau ti€n ke tir thoi diém t = 0 hai vat c6 khoang cach

16n nhét 1a

A.0,3s B.04s C.0,5s D.0,6s

+ Y tudng dra vao bai toan tong hop dao dong bang sé phirc
Khoang cach gitra hai vat d = |x1 - X2|

+ Chuyén may tinh sang sé phitc MODE 2

+ Nhap s6 lidu 3260 —3+/3.230

+ Xuat ra két qua SHIFL 2 3 =

Sor)
cos| —t+Tm
3
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[Fees]
cos| —t+m
3

Hai vét gap nhau 1an dau tién tng v6i k=2=t=0,6s

Khoang cach d 16n nhét < e %k ‘%

v DPapanD

Céu 14: (THPT Tinh Gia — Thanh Héa) Cho co hé nhu hinh v&, 10 xo 1y tuéng c6 d6 cimg k =100 N/m dugc gin chit &
tuong tai Q, vait M =200 g dugc ge"m v6i 10 xo b;"mg mot moi han, vat M dang ¢ vi tri can béng thi vit m =50 g bay t&i dudi
van tde v, =2 m/s va cham mém véi vat M. Sau va cham hai vat dinh lién véi nhau va dao dong diéu hoa. Bo qua ma sat
giita cac vat voi mit phang ngang. Sau mét thoi gian dao dong, mdi han gan giita M va 16 xo bi 16ng dan, & thoi diém t hé
vat dang ¢ vi tri lyc nén cua 10 xo vao Q cuc dai. Biét réng, ké tir thoi diém t mdi han 6 thé chiu duge mot luc nén tuy y
nhung chi chiu duge mot luc kéo tdi da la 1 N. Sau khoang thodi gian ngin nhét 14 bao nhiéu (tinh tir thoi diém t) mdi han

s€ bi batra

At =L B. t;, =L C.t. =X D. t .. =L
10 30 5 20

+ Tén s6 goc cia dao dong o = /L =20rad/s
M+m

mv,

+ Dinh ludt bao toan dong lugng cho bai toan va cham mém my, = (M+m)V, =V, = =40cm/s
+m
A e A v~ N fr 1A A Vo
H¢ hai vat nay s€ dao dong véi bién d0 A=—=2cm
®
Luc dan hoi cuc dai tac dung 1én con lic trong qua trinh n6 dao dong F,,  =kA =2N
Phuong phap dudng tron
+ Tai thoi diém t, vat dang & bién am (khi d6 luc nén tai Q s€ cuc dai) I
+ Thoi diém vat M bi bat ra khi vat dang co li d§ duong va E; =1IN [0) : E, (N)
dh \ *
T hinh vé€ ta tinh dugc goc quét /|
-2 +1 +2
=E+E=Erad =t=2_-T
2 6 3 o 30
v DPip an B
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