CHU PE IV: CAC PINH LUAT BAO TOAN
Vin dé cAn nam:
- Khai niém dong lugng.
- Binh luat bao toan dong luong.
- Cong — cong suat.
- Pinh luat bao toan co nang.
Chii @é "Céc dinh ludt bdo toan'' la mét chii dé quan trong trong chwong trinh vt Ii 10 néi riéng, trong
kiéen thirc vat li noi chung, no bao trum trong ca chwong trinh vat li THPT lop 10, lop 11, lop 12, lan toa
sang ca cac linh vuc khac nhw hoa hoc, sinh hoc...no la quy ludt pho bién cua ty nhién duoc thé hién
phong phu, da dang. No dwoc con nguoi ung dung trong ché tao tén lwa, ché tao sung va nhiéu thiét bj
khac trong khoa hoc ky thudt doi song.
Chii d@é nay trinh bay vé nhitng dai lwong co hoc: ddng heong, céng - cong sudt, dong ndng, thé ning, co
nang, dong thoi cung cap hai dinh ludt bao toan dong lwong, dinh ludt bao toan co nang va van dung hai
dinh ludt nay vao viéc khao sat mot so chuyén dong co, dwoc tac gia trinh bay khoa hoc, dé chiém linh,
linh hoi, van dung qua bon murc do tir nhdn biét dén thong hiéu, van dung va van dung cao. Cuoi moi noi
dung va cuoi chu dé co hé thong cdu hoi dé cac ban tw kiem tra, tw danh gia mirc do hoc tap cua ban
than, dac biét co hé thong cac cau hoi danh cho hoc sinh gioi xudt sac, cac em co nang lyc vé vat li duoc
thir siec voi cac cau hoi cac bai tdp mang tinh kinh dién ap dung cho cac ky thi hoc sinh gioi cap tinh, cap
thanh pho.
§1. PONG LUQNG.
PINH LUAT BAO TOAN PONG LUQONG
I. TRONG TAM KIEN THUC
1. Pong lwgng
Pong luong cia mot vat khéi lugng m dang chuyén dong voi
van toc v 1a dai luong dugc xac dinh boi cong thirc:

p=mv

bong lugng 1a mot dai luong vecto cung hudng véi van tde
5 g= = cua vat.
v p=mv

i > >

2. Pong lrgng hé nhiéu vat

bong luong c6 don vi do 1a kilogam mét trén gidy (kg.m/s).

Dong lugng cua hé 1a téng dong lugng cua cac vat trong hé.

P, =D, +P>+Ps+...

3. H¢ co 1ap (hay hé kin)

M6t hé nhiéu vat duge goi 1a h¢ c6 1ap (hay h¢ kin) khi khong c6 ngoai luc tac dung 1€n hé hoac néu ¢o
thi cac ngoai lyc ay can bang nhau.

4. Pinh luat bio toan dong lugng

Dong lugng ciia mot hé co 1ap 1a mot dai lugng bao toan.

H¢ thirc ctia dinh luat bao toan dong luong ddi véi hé hai vat 1a:

p, +P, = khong doi.
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Xét hé co lap gém hai vat tuong téc, thi ta co:
PP, =D, 4D,
trong do, E , pi la cac vecto dong lugng cua hai vat trude khi tuong tac, I?al? la cac vecto dong luong
cua hai vat sau khi tuwong téc.
5. Xung luwgng cua luc
- Khi mot luc F khong ddi tac dung 1én mot vat trong khoang thoi gian At thi tich F.At duoc dinh nghia
la xung luong cua luc F trong khoang thoi gian At dy.
- Pon vi xung lugng cua lyc 1a N.s
6. Moi lién hé gitra dong lwong va xung lwgng ciia lue
Ta co: p, —p, = FAt hay Ap = FAt
Do bién thién dong luong ctia mot vat trong khoang thoi gian At bang xung luong cia tong cac luc tac
dung 1én vat trong khoang thoi gian do.

Y nghia: Khi lyc du manh tac dung 1én vat trong mot khoang thoi gian hiru han s€ lam dong luong cua
vat bién thién. Phat biéu nay duoc xem nhu mot cach dién dat khac cua dinh luat IT Niu-ton.

vV, —V,
At

Giai thich: Theo dinh luat II Newton ta co: ma =F hay m =F

Suy ra m\T2 —mvﬁ1 =FAt

7. Van dung dinh luét bao toan dong lwong doi véi hai vat va cham mém

Vit khdi lugng my chuyén dong trén mat phang ngang, nhin véi
van toc \71 , dén va cham v&i mot vat khéi luong my ding yén
trén mat phéng ngang éy. Sau va cham, hai vat nhap lam mot,
chuyén dong véi ciing mot van tdc v.

Va cham ndy goi 1a va cham mém. Hé nay 1 hé ¢ lap.

Ap dung dinh luat bao toan dong luong, ta co:

mv, +m,.0 =m,.v+m,.9 =(m, +m,)Vv

- m,v
Suyra v=—"—.
m, +m,

8. Van dung dinh luat bio toan dong lweng doi v6i chuyén dong bang phan e
Mot tén ltra lac dau ding yén. Sau khi lugng khi voi khéi luong m phut ra phia sau véi van tbe \7, thi tén
Itra v6i khéi lwong M chuyén dong véi véan tde V.

—

Ap dung dinh luat bao toan dong lugng, ta tinh duogc: V= —%V
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Chu y: Tén Itra bay 1én phia trude nguoc voi hudng khi phut ra, khong phu thudéc vao méi truong bén
ngoai la khong khi hay chan khong. D6 1a nguyén tac ctia chuyén dong bang phan luc.
II. CAC DANG BAI TAP PIEN HiNH
Dang 1: Bai toan tim dong lwgng ciia mot vat
Phwong phap giai:
Budre 1: Ta tim véc to van tde cua vat dua vao kién thic da hoc vé chuyén dong
+ D¢ 16n cua van toe
+ Phuong chiéu cta van toc
Buée 2: Biét dugc véc to van toc cia vt ta tinh duoc dong lugng ctua vat p=mv
+ D0 16n cta dong luong p = mv (kg.m/s).
+ Phuong chiéu dong luong cuing phuong cung chiéu voi van tdc cua vat.
Vi du 1: Tai thoi diém t, =0, mot vat m = 500g roi ty do khong van tdc dau tir dd cao 80m xuéng dat
v6i g = 10m/s%. Pong lugng cua vit tai thoi diém t =2 s co

A. d6 16n 10kg.m/s; phuong thang dimg chiéu tir dudi 1én trén.

m

B. d6 16n 10.000kg.m/s; phuong thing dimg chiéu tir trén xudng dudi.
C. d6 16n 10kg.m/s; phuong thing dimg chiéu tir trén xudng dudi. a
D. do 16n 10.000kg.m/s; phuong thiang ding chiéu tir dudi 1én trén. o
p

Loi giai:

Véc to van tde ciia vat trong chuyén dong roi ti do sau 2 gidy co

+ Do 16n v=gt=10.2 =20 m/s.

+ Phuong chiéu: thang dimg tir trén xudng dudi
Vay ta xac dinh dugc dong lugng cua vat sau 2 gidy

+ Do lon: p=m.v=0,520=10 kg.m/s

+ Phuong chiéu dong luong cung phwong cing chiu véi van tée cta vat nén co phuong thing dimng
chiéu tir trén xudng dudi.

Dap an C.

STUDY TIPS: Trong cong thirc tinh d9 16n p = m.v thi don vi tinh m 1a kg; v 1a m/s
Trong bai toan dir kién h = 80m dé thoa mén & thoi diém t = 2s vat chua cham dat.
Vidu 2: Tir d§ cao h = 80 m, ¢ thoi diém t, =0 mot vat m = 200g dugc ném ngang voi van tdc ban dau

v, = 1043 m/s, gia toc trong truong g = 10m/s>. Dong lugng cta vat ¢ thoi diém t = 1s co
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A. do lon 243 kg.m/s; huéng xudng phia dudi tao véi phuong ngang mot goc = 60°.

m v
. 0
B. d6 16n 4kg.m/s; hudng xuong phia dudi tao véi phuong ngang mét géc S = 30°. P >
C. d6 16n 4kg.m/s; hudng xudng phia dudi tao voi phuong ngang mot goc S = 60°.
D. d6 lon 243 kg.m/s; huéng xudng phia dudi tao véi phuong ngang mot goc S = 30°. h
¥ eeeorore

Loi giai:
Vécto van toc cua vat & thoi diémt = 1s

Do chuyén dong ném ngang nén:

Theo phuong ngang Ox la chuyén dong thang déu v, = v, = 103m/s

Theo phuong thiang dimg Oy la chuyén dong roi tu do
v, =gt=10.1=10m/s
Vién toc cia vat c6 do 16n Dy

v, = V2 +(gt)’ = J(10v3)* +10> =20m /s

Phuong chiéu huéng xubng phia dudi tao v6i phuong ngang mot goc A tinh boi

A%
anpotio 10 1

== = B=30
v, 1043 3 d

+ Pdng lugng cua vat
-bo 16n p=m.v=0,2.20 =4 kg.m/s.
- Phuong chiéu hudng xudng phia dudi tao véi phuong ngang mot goc = 30°
Pap an B.
Vi du 3: Mot vat m = 200g chuyén dong tron déu tdim O trong mit phing Oxy voi téc do goc
o = 7 (rad/s) nhu hinh vé&, thoi diém to = 0 vat c¢o toa dd (-5; 0). Pong lugng cua vat tai thoi diém t = 0,5s

co
A. 0 16n 0,0314kg.m/s; chiéu la chiéu am ctia Ox. -
B. d6 16n 0,314kg.m/s; chiéu 13 chiéu 4m cua Oy. I
C. d6 16n 0,3 14kg.m/s; chiéu la chiéu duong cua Oy. ﬂ" Y
: : 5 \ X(cm)
D. d6 16n 0,03 14kg.m/s; chidu 1a chidu duong ciia Ox. .m = . >
Loi giai: . o
Véc to van tdc cia vat tai thoi diém t = 0,5s ¢ b
Do 16n:

+ Ban dau vat co toa do (-5; 0) tuc 1a vat dang ¢ toa do
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X =—5cm
= R =5cm=0,05m
y=0

+ Do 16n v=wR =7.0,05= 0,157 m/s.

Phuong chiéu:

+ Sau 0,5s vat quay duoc mdt goc o = wt = 7.0,5 = %rad =90°

= Vat s t6i vi tri c6 toa do {X =" nhuhinh vé

y =5cm
+ Ma chuyén dong tron déu véc to van tdc co phuong chibu tiép
tuyén v6i dudng tron quy dao tai vi tri cia vat.
+ Nhu vy véc to van téc co phuong theo Ox; chiéu 1a chiéu + cua
Ox
Viy ta xac dinh duoc dong lugng ciia vat tai thoi diém t = 0,5s ¢6

+ Do 16n: p=m.v=0,2.0,157=0,0314kg.m/s

+ Phuong chiéu dong lugng cung phuong cung chi€u véi van toc cua vat

Nén c6 phuong theo Ox; chiéu la chiéu + ciia Ox.

Dap an D.

STUDY TIP: Véi chuyén dong tron déu dong luong c6 phuong tiép tuyén véi dudng tron quy dao tai vi
tri cia vat; chiu la chiéu chuyén dong. B¢ hi€u rd hién tugng ta nén v€ hinh minh hoa.
Vi du 4: Mot xe c6 khdi lugng 5 tan bat dau him phanh chuyén dong thang cham dan déu dimg lai hin
sau 20s ke tur ltc bat dau ham phanh, trong thoi gian do xe chay dugc 120m. BPong luong cta xe luc bat
dau ham phanh c6 d6 16n bang

A. 60.000kg.m/s. B. 6000kg.m/s. C. 12.000kg.m/s. D. 60kg.m/s.

Loi giai:

Van tdc cia xe lic bat diu hdm phanh
+ Ta ¢6 vén toc; quang dudng trong chuyén dong thang bién ddi déu

v=v,+at=>0=v,+20a=>a= \(1)0-(1)

2
1
S:V0t+§at (2)

+ Thay (1) vao (2) ta dugc:

)

120=v0.20+l- —
2\ 20

J.202 =v,=12m/s

Do vay, ta xac dinh dugc do 16n dong lugng cua xe luc bét du ham phanh br:ing
P=m.v=5000.12 = 60.000 kg.m/s.
Dap an A.
Vi du 5: M6t vat nho khdi lugng m = 2kg chuyén dong thang nhanh dan déu tai mot thoi diém xac dinh
van toc cua vat 1a 3m/s, sau d6 4s c6 van toc 7m/s. Tiép ngay sau d6 3s dong luong cua vat c6 do 16n
bang
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A. 6kg.m/s. B. 10kg.m/s. C. 20kg.m/s. D. 28kg.m/s.

Loi giai:
Van tdc cua xe tiép ngay sau do 3s 1a
C A Av 7-3
+ Gia toc ctia vat; a =—=——=1 m/s’.
At 4

+Van tée can tim a: v=v, +at=7+ 1.3 =10m/s.
Do vay, ta xac dinh dugc d6 16n dong lugng ctia vat bﬁng
P=m.v=2.10=20kgm/s.
Pap an C.
Vi du 6: Hai xe 1 va 2 chuyén dong thiang déu trén cting mot dudng thang, nguoc chiéu c6 khdi luong tdc
do tuong tng 1a 5 tan, 54 km/h va 4000 kg, 10 m/s. Khi ndi vé€ véc to dong luong cia hai xe hé thirc ding
la
— 15— 15— — 15— — 15—

A. p2:§p1 B. E:§p2 C. p, :_§p2 D. p2:_§p1

Do 16n dong luong cua mdi xe 12

+ p1 =5000.15 = 75000 kg.m/s.

+ p2 =4000.10 = 40000 kg.m/s.
= polon 2o PO 15

p, 40000 8
Phuong chiéu:
+ Cung phuong ngugc chiéu vi chung chuyén dong thing déu trén cung mot dudng thing, nguoc chiéu
)
\ . A 1A A A , . .= 15—
Tur (1) va (2) ta duoc lién hé vé véc to dong luong cua hai xe la p, = P
bap an C.

STUDY TIP: Véc to dong luong p = mv nén khi so sanh phai so sanh ca 2 thanh phan:
+ Do 16n.
+ Phuong chiéu.
Vi du 7: Mot vat m chuyén dong thing nhanh dan déu khong vén tc ban dau goi p va v lan lugt 1a d6 16n
ctia dong lugng va van tdc cua vat do thi cua dong lugng theo van tdc co dang 1a hinh

A. Hinh 1 B. Hinh 2 C.Hinh 3 D. Hinh 4

P A P A P
P

O v O v O v
O
Hinh 1 Hinh 2
Hinh 3 Hinh 4
Loi gidi
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bong lugng ctia mot vat khéi luong m dang chuyén dong voi1 van toc v la dai luong duogc xac dinh boi
cong thirc: p=mv

Do 16n p=m.v (*)

Vi khéi lugng (m) ciia vat khong thay doi, con van tdc thi thay ddi (vi vat 4
dang chuyén dong thing nhanh dan déu) nhu vay m déng vai tro 14 hang sb
(m dit 13 a), v dong vai trd 1a bién s6 (v dat 1a x). Xét d6 16n cua dong luong o >
p (p dit 1a ham sb y). Thi biéu thirc (*) c6 dang toan hoc y = a.x day 1a ham v
béc nhat v6i hé s6 goc a>0
= Hinh 3 chinh 13 d6 thi dang toan hoc cta no.

Pap an C.

STUDY TIP: V&i mot vat dd thi 1on ctia dong lwong p theo d6 16n van tdc v 13 duong thang di qua gbc
toa do.
Dang 2: Bai toan tim dong lwong ciia hé nhiéu vat
Phwong phap giai:
Budre 1: Ta tim véc to dong luong ctia moi vat p=mv

+ D0 16n cta dong lugng p = m.v (kg.m/s).

+ Phuong chiéu dong luong cuing phuong cung chiéu voi van tdc cua vat.
Budre 2: Biét duge véc to dong luong ciia mdi vt ta tinh dugc véc to dong luong hé vit.
Theo cong thirc cdng véc to nhu trong toan hoc

P, =D, +P,+Ds+...

Xét vai hé 2 vat ta cé cac trueong hop sau:
Truwong hop 1: Hai véc to cing phuong cung chiéu: i . —_
P, =P, +P, P P, Py

Khi d6 véc to dong lugng cua hé f); co e

+ Do 16n bﬁng téng dd 1on dong lugng cua hai vat

Py =P, D,

+ Phuong chiéu cing phuong cung chiéu véi véc to dong luong ctia mdi vat.

Trwong hop 2: Hai véc to ciing phuong nguoc chiéu: —_— == _—
- P
P =P {E-—.mi_.f;.

Khi d6 véc to dong luong cua hé p: co
+ Do 16n bang gia tri tuyét dbi hiéu d6 10n dong luong cua hai vat
Py =[P, — P,

+ Phuong chiéu cting phwong cting chidu véi véc to dong lugng ciia vét ¢6 gia tri 16n hon.
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Truong hop 3: Hai véc to vuong goc:

Pn = 51 + pj
Khi d6 véc to dong luong cua hé p: co
+ P 16n bang dinh ly Pitago

P, =+/P; + P>

+ Phuong chiéu 1a dudng chéo cua hinh chir nhat xac dinh boi goc A tinh boi

tan B =P
b,

Truwong hop 4: Hai véc to tao véi nhau mot goc « :

Pn = ;1 + 172
Khi d6 véc to dong luong cua hé pTl co

+ P 16n bang dinh 1y ham s cos

P, = \/pl2 +p5 —2p,p, cos(lSO° —a)

=P} +p} +2p,p, cos(a)

+ Phuong chiéu 1a dudng chéo cua hinh binh hanh xé4c dinh boi goc S tinh boi
cos = PLHPL =P
2pp,

Xét hé nhiéu hon 2 vt ta nhom 2 dong lugng mot roi tién hanh lam nhu hé 2 vat.
Vidutaxéthe 3 vat p, =p, +p, +p; =(p1 +p2)+p3 =(pn +p3)
Nhu vat bﬁng cach nhém cong 2 dong lugng mot ta co thé dua bai toan tim dong luong ctua hé nhiéu vat
thanh bai toan tim dong lugng cua hé 2 vat.

Vi du 1: Hai vat 1 va 2 chuyén dong thang déu trén ciing mot duong thiang AB, cung chiéu tir A dén B ¢6
khdi lugng tde do tuong ung véi mdi vat 13 Skg, 36km/h va 4kg, 15m/s. Véc to téng dong lugng cua hé

hai xe c6
A. d0 16n 240kg.m/s; phuong 1a duong thing AB chiéu tir A dén B.
B. d6 16n 110kg.m/s; phuong 1a dudng thing AB chiéu tir A dén B.
C. d6 16n 240kg.m/s; phuong 14 dudng thing AB chiéu tir B dén A.
D. d6 16n 110kg.m/s; phuong 13 duong thing AB chiéu tir B dén A.
Loi giai:

bong lugng cia moi vat l1a

+ Pdng lugng cuia vat 1
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-bo 16n p, =m,v, =5.10=50kg.m/s (vi v, =36km/h=10m/s)

- Phuong 1a dudng thing AB chiéu tir A dén B.
+ Dong lugng cua vat 2

-Do 16n p, =m,v, =4.15=60kg.m/s

- Phuong 1 dudng thang AB chiéu tir A dén B.
Pong luong cua hé 1a tong dong luong cia 2 vat c6 tinh chit cing phuong ciing chiéu nén ta duoc

-Dbo6 16n p,=p,+p, =50+ 60 =110 kg.m/s.

- Phuong 1 duong thang AB chiéu tir A dén B.

Dap an B.

STUDY TIPS: Cong thirc d6i don vi
v=36km/h=10m/s
v=54km/h=15m/s
v=72km/h=20m/s
Vi du 2: Hai vét 1 va 2 chuyén dong thang déu trén cing mot dudng thing AB, vét 1 chuyén dong theo
chiéu tir A dén B v6i khoi luong Skg, toc do S4km/h, vat 2 chuyén dong theo chiéu tir B dén A v&i khoi
luong 4kg, toc do 36km/h. Véc to tong dong luong cua hé hai vat co

A. d6 16n 115kg.m/s; phuong 13 duong thang AB chiéu tir A dén B.

B. d6 16n 115kg.m/s; phuong 1a dudng thing AB chiéu tir B dén A.

C. d6 16n 35kg.m/s; phuong 13 duong thang AB chiéu tir B dén A.

D. d6 16n 35kg.m/s; phuong 1a dudng thing AB chiéu tir A dén B.

Loi giai

Pong lugng ciia moi vat 1a
+ Dong lugng cua vat 1
+ D06 16n p, =m,v, =5.15=75kg.m/s (vi v, =54km/h =15m/s )
- Phuong 1a dudng thang AB chiéu tir A dén B.
+ Ddng lugng cua vat 2
-bo 16n p, =m,v, =4.10=40kg.m/s (vi v, =36km/h=10m/s)
- Phuong 1 duong thang AB chiéu tir B dén A.
Dbong lugng cua hé 1a téng dong lugng cua 2 vat c6 tinh chét cung phuong nguoc chiéu nén ta duoc

-Do 16n p, =|p, —p,|=75-40=35kg.m/s

- Phuong chiéu 1a phuong chiéu ciia p, (vi d 16n p, > p,) tic 1a ¢6 phuong 1a dudng thing AB chiéu
tir A dén B.
Dap an D.
Vi du 3: Ba vat 1; 2 va 3 chuyén dong thang déu c6 khdi luong tdc do tuong Gmg véi mdi vat 1a 1kg,
2m/s; 2kg, 1,5m/s va Skg,\/§ m/s. Hai vat 1 va 2 chuyén dong theo chiéu duong trén truc Ox, véat 3
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chuyén dong theo chiéu dwong trén truc Oy, hé truc Oxy vudng goc. Véc to tong dong luong cia hé ba
vat co

A. d¢ 16n 14kg.m/s; phuong tao véi truc Ox mot goc S = 60°.
B. d6 16n 14kg.m/s; phuong tao véi truc Ox mot goc = 30°.
C.d06 lon 10kg.m/s; phuong tao vai truc Ox mot goc = 60°.
D. d¢ 16n 10kg.m/s; phuong tao véi truc Ox mot goc = 30°.

Loi giai:
oo Piz
e— > > >
D x

Pong lugng ciia moi vat 1a
+ Dong lugng cua vat 1
-Do 16n p,=m,v, = 1.2 =2kg.m/s.
- Phuong truc Ox, chiéu theo chiéu duong truc Ox.
+ Ddng lugng cua vat 2

-D6 16n p,=m,v, =2.1,5 =3kg.m/s.

- Phuong truc Ox, chiéu theo chiéu duong truc Ox. A
+ Dong lugng cua vat 3 y

-bo 16n p, =m,v, = 53 =53 kg.mis.

- Phuong theo truc Oy, chiéu theo chiéu duong truc Oy Ps 4
bong lugng cua hé 1a téng dong lugng cua 3 vat

P, =B+, +P;

Do dong luong cua vt 1 va vat 2 cing phuong cung chiéu
nén ta nhém nhu sau:

—_

ph:I_jl+f)2+l_53:(1_51+I32)+133:(f)12+133) O

T.—...q—-.p.-....._.--.—.

Bai toan trd thanh hai bai toan nho tinh téng dong lugng h¢ hai vat
+ Pau tién ta tinh dong luong ctia hé 2 vat 1 va 2
+ Do cung phwong cling chiéu nén pTz co
-bo 16n p,=p,+tp,=2+3 =5 kg.m/s.
- Phuong truc Ox, chiéu theo chiéu duong truc Ox.
+ Tiép theo ta tinh tong dong luong pTz + pj

+ Do tinh chét vudng gbc nén ta cd

DO 16m p, =+[pL +p> =45 +(5v3)* =10 kg.mys.

- Phuong la duong chéo cta hinh chit nhat tao véi Ox goéc [ tinh boi
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tanﬂ:p—3=ﬂ=ﬁ:>ﬂ=6o°
Piz 5

bap an C.

STUDY TIP: Xét hé nhidu hon 2 vét ta nhém 2 dong luong mdt r0i tién hanh lam nhu hé 2 vat. Dé viée
giai d& dang hon ta wu tién 1an lugt theo thir ty nhu cac truong hop d trinh bay phan cach giai.

Vi du 4: Hai vét 1 va 2 chuyén dong thang déu vén tc cia hai
vat tao véi nhau mdt géc o = 60°, khdi lugng tde do tuong ung
voi moi vat 1a lkg, 2m/s va 3kg, 4m/s. Bong luong cua hé hai
vat ¢6 do 16n béng

A. 14kg.m/s. B. 11kg.m/s.

C. 13kg.m/s. D. 10kg.m/s

Loi giai:
Do 16n dong luong cua mdi vat 1a
-Do 16n p, =m,v, =1.2=2kg.m/s
-bo 16n p, =m,v, =3.4=12kg.m/s

Dong luong cua hé hai vat: p, = p, +p,

Py gommmmemennnes y

Do véc to dong lugng cua 2 vat tao vdi nhau mot goc a =60°. Nén do 16n dong lugng cua hé tinh boi

dinh Iy ham s cos

Py = \/pf +p3 —2p,p, cos(180° —a)

= \/p; +D3 +2p,p, cos(a)
= \/22 +12° +2.2.12-cos(60°) ~13kg.m/s

bap an C.

Vi du 5: Tur cung mdt vi tri va cung thoi diém t, =0, hai vat dugc cho m —_—

maz e

chuyén dong bﬁng hai cach khéac nhau, vit m, =100g dugc tha roi tu do *o .__02).

khong van tdc dau, vat m, =200g dugc ném ngang v4i van tdc ban dau
Vo = 20«/§m/s, gia tde trong truong g=10m/s>, do cao h = 80m, b

qua luc can cua khong khi. Bg 16n dong lugng cia hé hai vat ¢ thoi diém

t = 2s bang
A. 5,2kg.m/s B. 6,2kg.m/s
C. 7,2kg.m/s D. 9,2kg.m/s

Loi giai:
Do 16n dong luong ctia moi vat 1a

+ Pdng lugng cua vat 1

h
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-b§16n p, =m;v, =m,.gt=0,1.10.2 =2kg.m/s
- Phuong chiéu thang dimg hudng xudng

+ Dong lugng cua vat 2

- Vit 2 chuyén dong ném ngang nén:
Theo phuong ngang Ox 1a chuyén dong thang déu
V, =V = 20~/3m/s

Theo phuong thing dung Oy la chuyén dong roi ty do
v,, =gt(m/s)

Van tdc ciia vat co d6 16n v, =/v2, +(gt)’

- B9 16n dong lugng cua vat 2 ¢ thoi diém t = 2s béng

p, =m,v, =m,./v,, +(gt)’ = 0,2.\/(20\/5)2 +(10.2)* =8kg.m/s
- Phuong chiéu tao v6i phuong thang dimg mot goc ¢ tinh
v, 2043

v. 102

y

boi tana =

-B=>a=60

bong lugng cta hé hai vat

P, =P, +D,
Do véc to dong lugng cua 2 vat tao voi nhau mét goc a = 60°. Nén do 16n dong lugng cua hé tinh boi
dinh 1y ham s6 cos

Py = \/pf +p3 —2p,p, cos(180° —a)

= b} +P3+2p,p, cos(@) = [2* +8 +2.2.8.cos(60') =9, 2kgm /s

Pap an D.
Dang 3: Bai toan ap dung dinh luat biao toan dong lwgng cho h¢ co lap (hé kin)
Phwong phap giai:
Budc 1: Xac dinh h¢ ¢o 1ap, viét phuong trinh bao toan dong lugng cho h¢ ¢o6 1ap (hé kin), thi ta co:
P +DPy+Ds+...=P,+D, +D;+...(1)
Bude 2: Chiéu 1én truc toa do Ox, ta duge phuong trinh d6 16n
P +D,+Ps+.. =P +P, +Ps +...(2)
Bude 3: Giai phuong trinh dai s6 ta duoc gia tri dai s6 dai lugng can tim 1a
+ Dbong lugng.
+ Van tbe.
+ Khdi luong.
+ Goc gitra hai véc to van tdc (hay véc to dong luong)
Céc bai toan dién hinh cho dinh luat bao toan dong luong cho hé c6 lap

* Bai toan van dung dinh lut bao toan dong lwong ddi véi hai vat va cham mém
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(m1+mz) 'L"I -IJ"2 -0

Oe — = >

il

Chon tryc toa d6 Ox cung phuwong chiéu v6i phuong chiéu chuyén dong cua vét. Phuong trinh bao toan
véc to dong lugng cho h¢
m;v, +m,.0 =m, V+m,V = (m, +m,)v

Chiéu 1én Ox ta dugc:

, , m,v,

m,v, +0=myv, +m,v, =(m, +m,)v=v=
(m, +m,)

STUDY TIPS:
- Khi va cham mém hé 2 vt 1a hé ¢o lap
- Van tdc cua 2 vat ngay sau va cham la nhu nhau
__mvy
1 * m;+m,

* Bai toan van dung dinh lut bio toan dong lwong ddi véi chuyén dong bang phan lue.

1 P 2
- > -5,

Chon truc toa dd Ox cung phuwong chiéu véi phuong chiéu chuyén dong cua vat M. Phuong trinh bao toan
véc to dong luong cho hé
(m+M).0 = mvﬁ1 + Mz < 0= mvﬁ1 + Mvﬁ2
. m—
Vay: v, = —le
Tac 1a V—2 cung phuong nguoc chiéu VT .
Tén Itra bay 1€n phia trudc ngugce voi hudng khi phut ra phia sau.
Chiéu 1én Ox ta dugc gia tri do lon:
' m .
vV, = M Vi

* Bai toan van dung dinh luit bao toan dong lwong d6i véi dan nd
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H=m1+mz

Giai cach 1: Chon hé truc Oxy nhu hinh vé

—_— _—

Phuong trinh bao toan véc to dong lugng cho hé (m, +m, )V =m,.v, +m,.v,

Chiéu Ién Ox; Oy ta duoc:

(m,+m,)v, =m.v, +m,.v, (1)

(m, +m,)v, =m.v, +m,.v, (2)

Giai hé (1); (2) ta duoc dai lwong can tim 1a

+ Dong lugng.

+ Van tde.

+ Khdi luong.

+ Goc giira hai véc to van tdc (hay véc to dong luong)

Gidi cach 2:

Biéu dién véc to phuong trinh bao toan dong lugng: -

Ap dung dinh 1y ham s6 cos; hay ham s6 sin cho tam giac véi cac canh 1a

dong luong
P: P P —
Bién ddi tinh toan ta s& tim duoc dai luong can tim 1a P 2

+ Dong lugng.
+ Van tde.
+ Khdi luong.
+ Goc giira hai véc to van tdc (hay véc to dong luong).
Vi du 1: M6t vién dan khéi lwong m; = 200 g chuyén dong
thdng véi van toc vi = 100 m/s, dén va cham mém dinh vao
mot bao cat dang dung yén c6 khoéi lugng m> = 100 kg. Van
toc cua dan va bao cat ngay sau va cham bang

A. 0,2m/s. B. 66,7m/s. mi %

C.2,1m/s. D. 6,7m/s. @—>-----------
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Loi giai:
- Xét thoi diém ngay khi va cham mém giita vién dan va bao cat 1a hé kin
- Ap dumg dinh luat bao toan dong lugng cua hé.
m,.v, =(m, +m,)v
v cung phuong véi vén toe VT .
- Vén tbc cta dan va bao cat ngay sau va cham 1a:

yo Vi 0,2.100
m,+m, 100+0,2

~0,2(m/s)

Pap an A.

Vi du 2: Mot khau sung ndm ngang khoi luong ms = Skg,
ban mot vién dan khoi luong mg =10 g. Van tdc vién dan

ra khoi nong sting 13 600m/s. D6 16n van toc ciia sing sau E
khi ban bang

A. 12m/s. B. 6m/s.

C. 1,2m/s. D. 60m/s.

Loi giai:
- Pong luong cua sung khi chua ban 13 bang 0.
- bong luong cia h¢ sau khi bén sing la: m_.v_+mV,
- Ap dung dinh luat bao toan dong luong. m_.v, +m,.v, =0

m,v,  600.10.10°
m

S

- Van téc cua sung la: v=— =-1,2(m/s)

Dau (-) cho biét sung chuyén dong nguoc véi huéng cua dan.
Gi4 tri tuyét ddi cua van toc | - 1,2 | = 1,2 (m/s) cho biét do 16n van tdc cia sting sau khi bin
Pap an C
STUDY TIP:
- Bai toan bén sung ciing chinh 13 bai toan chuyén dong bang phan luc
d

, 2 A . ‘e f A 14 A LA ' m; .
- Sting chuyén dong nguoc chiéu véi dan voi do 1on van toc v, =—%v,
M

S

Vi du 3: Mot vién dan khdi lugng 1kg dang bay theo phwong thang dimg véi -
van toc 500m/s thi n6 thanh hai manh c¢6 khdi lugng bang nhau. Ménh thir nhat p

- -

bay theo phuong ngang véi van toc 1000m/s. Dong luwgng manh thir hai co

A. dg 16n 707kg.m/s; hudng 1€n trén tao voi phuong ngang mot goc @ = 60°. ;7
B. d6 16n 500kg.m/s; hudng lén trén tao véi phuong ngang mot géc a = 60°. .
C.d06 16n 500kg.m/s; hudng lén trén tao vé1 phuong ngang mot goc o = 45°.

D. 36 16n 707kg.m/s; huéng 1én trén tao véi phuong ngang mot goc a = 45°. | 8

Loi giai:

Trang 15/38



Giai cach 1: y F'y

Chon h¢ truc Oxy nhu hinh vé

Phuong trinh bao toan véc to dong luong cho hé: -

f’ = 1_51 + 1_52 - p

S g mememee—- 9
Chiéu 1én Ox; Oy ta dugc: 0=p, —p,.sin (1) P2 g ¥
p=0+p,cosa (2) ar “‘
"\
0=1.500—p,sin (1) b )

Thay sb ta duoc hé: 0] s
0,5.1000=p, cosa (2)

o . . . |1.500=p,sina (1)
Tu hé phuong trinh (1) va (2) ta co6:
0,5.1000 =p, cosa (2)

Chia vé (1) va (2) ta dugc tan o =% =1=>a=45(@3)

Thay (3) vao (1) ta duoc: p, = % =500~/2 = 707 (kg.m/s)
sin

Giai cach 2:
- Xét hé gdm hai manh dan trong thoi gian nd, ddy duoc xem 1a
hé kin nén ta &p dung dinh luét bao toan dong lugng. P,

- Dong lugng trude khi dan nd: p, =m.v =p

- bong lugng sau khi dan n6: p, =m,.v, +m,.v, =p, +p,

Theo hinh vé, ta co:
p;=p’+p;
=p, = Jsoo2 +(1000.0,5)* = 50042 =707(m/s)

- Goc hop gitra ;/; va phuong thing dimg 1a:

sina L 500

p, 50072

= =45

Vi du 4: Mot xe ting, khdi luong téng cong M = 10 tan,
trén xe co gan sing nong sing hop mot goc a = 60° theo
phuong ngang hudng 1én trén. Khi sung ban mot vién dan
c¢6 khéi lwong m = 5kg hudng doc theo nong sung thi xe giat
1ui theo phwong ngang v6i véan toc 0,02 m/s biét ban dau xe
dung yén, bo qua ma sat. Toc do cua vién dan lac roi nong

sung bang
A. 120m/s. B. 40m/s.
C. 80m/s. D. 160m/s.
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Loi giai:

Chon hé truc Ox nhu hinh vé

L »
8] X

Phuong trinh bao toan véc to dong lugng cho h¢ theo Ox

(*)

O=p +p

1x 2x

Vi trude khi ban hé dimg yén
Chiéu phuong trinh (*) 1én Ox ta dugc:

0=—p +p,.cos60
Thay s6 ta duoc:

' ' ° : mv 10
0=-myv +m,v .cos60 < v = vV, _10.10.0,02 _

2

80m/s

m,.cos 60°  5.c0s60°
bap an C.

STUDY TIPS

+ Bdo toan dong luong theo Ox khi hop luc tac dung vao vat theo phuong Ox bi triét tiéu.

+ > F=0=>p, =0
Vi du 5: Mot vién dan khdi lugng m dang bay voi van tdc 100m/s thi nd thanh hai manh c6 khdi lugng
bang nhau c6 toc do tuong ing 1a 120m/s va 140m/s. Goc tao bdi véc to dong lugng ctia hai manh la
A. 100°. B. 80°. C. 60°. D. 120°.
Loi giai:
- Xét hé gém hai manh dan trong thoi gian nd, day la h¢ kin nén ta 4p dung dinh luat bao toan dong luong

- Dong lugng trude khi dan né: p, = m.v =p -
e P

vt

- bong luong sau khi dan n6: p, =m,.v, +m,.v, =p, +p, &

Theo hinh v&, theo dinh 1y ham sé cos: P2
2 2 2 2 2 2
cosﬂ:p1+p2 p~_60"+70°-100" 5
2p,p, 2.60.70 28 o
= =100 O Py

- Gdc tao bai véc to dong lugng ctia hai manh 1a o =180 —100" =80’

Dap an B.
Dang 4: Bai toan tim dd bién thién dong lwong ciia vit: lwe, xung lwgng ciia lye
Phwong phap giai:
Budc 1:
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Biéu dién véc to cac luc tac dung vao vat.
Biéu dién véc to dong luong luc trude va luc sau.
Biéu dién véc to van toc luc trude va luc sau.
Budc 2:
Ttr mbi lién hé gitta dong luong va xung luong cua luc:
p.—p. = FAt hay Ap = FAT
Ta tim dugc dai lugng can tim 1a :
+ bdng luong
+ Do bién thién dong luong
+ Luc
+ Xung lugng cua luc

+ Thoi gian tac dung

Vi du 1: Mot qua bong dang bay ngang véi dong luong f)
thi dap vudng goc vao mét birc tudng thiang ding, bay nguoc

trd lai theo phuong vudng géc véi buc tuong véi cung do 16n e
(1]

van toc. Do bién thién dong lwong cia qua bong 1a ‘ Q
. . N
C. 2p. D. -2p. —

Loi giai:
Biéu dién véc to dong luong luc trude va lac sau
+ p dong luong lc trudc.
+ I? dong luong lc sau.
Do bién thién dong luong:
Ap=p ~p=-p-p=-2p

Dap an D. ‘ . .

—_—

P,

e
*
¥
“— = -
L
-
'

-

L1
L]

-

L
‘.'\

»

%

L]

1

]

I

’

’
-

x
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Vi du 2: Mgt vat c6 m = 50kg tha roi tu do tir vi tri cach mat e

nudc 4m. Sau khi cham mit nuéc 0,5s thi dung lai, g = 9,8m/s>. F:_.
D0 16n luc can trung binh do nudc tac dung 1€n vat bang A
A. 885N. B. 1375N. F
C. 245N. D. 2453N.
Loi giai:
O e

Biéu dién véc to céc luc tac dung vao vat.
Van toc roi tu do cua vat khi dén mat nudce: v=./2.gs
Chon chiéu duong tir trén xuong. P

Do bién thién dong luong Ap = F.At

= F=-——=-885,4N 4

Mat khac:
F=F.+P=F.=F-P=-8854-509,8=-1375,4N
Vay d0 16n luc céan trung binh do nudc tac dung lén vat béng luc can do nudce tac dung 1én vat bé“mg
~ 1375N.

Dap an B.
STUDY TIPS

+ Biéu thirc p, —p, = F.At con dugc goi la dang khéc cua dinh ludt I Niu ton.
+ Trong biéu thirc trén néu vat chiu nhiéu luc tac dung thi ta hiéu F chinh 1a hop luc FTH

Vi du 3: Mot phan tir khi m =4.107° kg bay v&i v = 600m/s va cham vudng goc v6i thanh binh va bat trg
lai véi tde d6 nhu cii; chon chiéu duong la chiéu chuyén dong ban dau. Xung luong cua lyc tac dung vao
phan tir khi khi va cham véi thanh binh 1a

A.2,4.10%Ns. B. -4,8.10%* Ns. C. 4,8.10%* N. D. -2,4.10%N.

Loi giai:

e T-ﬁl
A
]
1
I
|
I
1

+ Biéu dién véc to dong lugng lac trude va lac sau

+ 13 dong lugng luc trudc.

+ 5 dong lugng luc sau.

+ Chon chiéu (+) 1a chiéu chuyén dong ban dau

+ Tir mbi lién hé giita dong luong va xung lugng ciia lyc cho phan tir khi khi va cham: F.At = pj - [Tl

+ Chiéu 1én chiéu duong ta duoc: F.At =4.107°(—600 —600) = —4,8.10 > N.s

Trang 19/38



Pap an B.
Vi du 4: Mot vién dan c6 khdi luong m = 10g dang bay vé6i van toc vi = 1000m/s thi gip birc tuong. Sau
khi xuyén qua btrc tuong thi van téc cua vién dan con lai 1a vo = 400m/s. Thoi gian xuyén thung tuong l1a
0,01s. Do 16n lyc can trung binh cua buc tuong 1€n vién dan bang
A. 1400N. B. 1000N. C. 600N. D. 400N.
Loi giai:

+ Biéu dién véc to dong lugng luc trude va luc sau

+ f) dong Iuong luc trudec.

+ 1; dong luong luc sau.
+ Chon chiéu (+) 1a chiéu chuyén dong ban dau
+ T moi lién hé gitta dong luong va xung lugng cua luc cho vién dan khi va cham: F.At = }sz —E
+ Chiéu 1én chiéu dwong ta duogc:
F.0,01=10.10"(400-1000) = 600N
D6 16n luc can trung binh cua buc tudng 1én vién dan bang: Fc = 600N.
Pap an C.
Vi du 5: Mot qua bong m = 200g bay dén dap vao mit phang ngang voi toc do6 25m/s theo goc toi

a =60°. Bong bét trd lai voi cing tée d6 v theo goc phan xa o'= & nhu hinh bén. D6 bién thién dong

lwong ciia qua bong do va cham cé d6 16n bang
A. 25 \/gkgm/s B.5 \/gkgm/s C. 5 kgm/s D. 10 kgm/s

Loi giai:
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+ Biéu dién véc to dong luong lic trude va luc sau

+ 13 dong Iuong luc trudec.

+ 5 dong lugng luc sau.
L
+ Do bién thién dong lugng cuia qua bong do va cham S <
— — #
Ap=p ~P=p +(-P) «.
+ T hinh biéu dién véc to ta ¢6 do lon: . S &
Ap=p =p=m.v=0,2.25=5kg.m/s P

(vi tam giac tao boi 3 canh nay la tam giac can c6 1 goc 60° 1a tam giac déu)

bap an C.
III. BAI TAP REN LUYEN Ki NANG
Cau 1: bong luong ciia mdt vat bﬁng:

A. Tich khdi lugng véi van tdc clia vat.

B. Tich khdi lwong véi gia tdc ciia vat.

C. Tich khéi lugng véi gia toc trong truong.

D. Tich khéi lugng v6i do bién thién van tdc.

Cau 2: Khi néi vé dong luong cuia mot vat phat biéu dung 1a

A. Dong lugng 1a mét dai lugng vo hudng, luén duong.

B. Bong lugng 1a mét dai lugng vo hudng, co thé duong hodc am.

C. bong luong 1a mot dai lugng c6 hudng, ngugc hudng voi van tbe.

D. Bong lugng 1a mdt dai lwgng c6 hudng, cuing hudng véi van tde.

Céu 3: Khi khéi luong cua vat ting gip d6i thi dong luong cua vat s&

A. khong thay d6i. B. ting gap doi. C. giam mot ntra. D. thay dbi chiéu.
Cau 4: Néu dong thoi giam khdi lugng ctia vat con mot nira va ting van toc 1én gap doi thi dong luong
cua vat s€

A. ting gap doi. B. gidam mdt nira. C. khong thay doi. D. ting 1én 4 1an.

Cau 5: Hai vat c6 dong luong bang nhau. Phét biéu khong ding 1a
A. Vit c6 khbi lugng 16m hon s& c6 d6 16n van tdc nho hon.
B. Vat c¢6 do 16m van toc 16n hon s& c6 khdi lugng nho hon.
C. Hai vat chuyén dong cing hudng, véi van tdc ludn bang nhau.
D. Hai vét chuyén dong vdi van tde ludn cing phuong cung chiéu.
Cau 6: Khi néi vé hé kin phat biéu dung 1a
A. h¢ khong c6 luc tac dung 1én hé.
B. hé co téng noi luc cua hé triét tiéu.
C. hé chi tuong tac voi cac vat ngoai hé.
D. hé c6 tong ngoai luc tac dung bang khong.
Cau 7: Phat biéu khong ding 1a
A. Trong mdt h¢ kin, vector téng dong luong cua hé dugc bao toan.

B. Bong lugng cua hé c6 thé chi bao toan theo mot phuong.
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C. Bong lugng cua hé bao toan nghia 1a chi c6 d6 16n khong doi.

D. Chuyén dong bang phan lic 1a mot tng dung cua su cho toan dong luong.
Céu 8: Chit diém M chuyén dong khong van tdc dau dudi tac dung cua luc F. DPong luong chét diém &
thoi diém t 1a:

Ft L

A. P =Fmt B. P=Ft C.P= D. P=Fm

m

Cau 9: Mot vat m bit dau truot khong ma sat tir trén miat phang nghiéng xudng dudi. Goi « 1a goc cia
mit phang nghiéng so véi mat phing nam ngang. Pong lugng chét diém & thoi diém t 13

A. p=mgsinat B. p =mgt C. p=mgcosat D. p=gsinat
Cau 10: Phat biéu khong ding 1a

A. Dong lugng 1a mdt dai lugng vecto.

B. Xung cua lyc 1a mét dai luong vecto.

C. Dong luong ti 18 voi khéi lugng vat.

D. Dong luong cia vat trong chuyén dong tron déu 1a khong doi.
Cau 11: Mot vat co khdi luong 2 kg roi ty do xudng dat véi g = 10m/s?, trong khoang thoi gian 0,5s. Do
bién thién dong lugng cua vat trong khoang thoi gian d6 bang

A. 5,0 kg.m/s. B. 10 kg.m/s.

C. 4,9 kg.m/s. D. 0,5 kg.m/s.

Cau 12: Qua cau A khoi lugng m; chuyén dong v6i van toc v, va cham vao qua cau B khoi luong m»

dung yén. Sau va cham, ca hai qua cau c6 cung van toc v, . Ta co:

A. mv, =(m, +m,)v, B. m,v, =-m,V,

C. m,v,=m,v, D. mlzzz(ml+m2)72
Cau 13: Goi M va m 1a khdi luong sting va dan, \7,\7 tuong Ung 1a van tdc dan va sung luc thoat khéi
nong sung, cho dong lugng hé sting va dan dugc bao toan, ban dau hé ding yén. H¢ thic dang 1a

A V=2 B.V=-"V c.v=21 p. v=-MV

M M m m

Cau 14: Mot chiée xe dang chay voi van tdc 10m/s thi va cham mém vao mot chiée xe khac dang dung
yén véi cung khdi luong m =m, =m, . Sau va cham van tdc hai xe la

A.vi=0;v2=10m/s B.vi=v2=5m/s C.vi= vz = 10m/s D. vi=v2=20m/s
Cau 15: Khbi luong sing 1a 4kg va cta dan 1a 25g. Luc thoat khoi nong sung, dan co van toc 800m/s.
Van tdc giat [ui cua sing 1a

A. 6m/s B. 7m/s C.5m/s D. 12m/s
Cau 16: Mot tén lira c6 khoéi luong M = 5 tin dang chuyén dong voi van toc v = 100m/s thi phut ra phia
sau mot lugng khi m; =1 tan. Tdc d6 khi ddi véi tén lua lac chua phut 1a |V1| =400m/s. Sau khi phut khi
van tdc cua tén lira co gia tri la:

A. 200 m/s. B. 180 m/s. C.225 m/s. D. 250 m/s
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Céu 17: Hai xe ldn nho c6 khdi luong m; = 500g va mz = 2 kg chuyén dong trén mit phing ngang nguoc
chi€u nhau véi cac toc do twong g vi = 2m/s va v2 = 0,8m/s. Sau khi va cham hai xe dinh vao nhau va
chuyén dong cung van toc. Bo qua stic can. Bg 16n van toc sau va cham la

A. 0,63 m/s. B. 1,24 m/s. C.0,24 m/s. D. 1,4 m/s.
Céu 18: Mot qua bong c6 khdi luong m = 300g va cham vao tudng va nay trd lai v6i cung toc do. Véan
toc cua bong trude va cham la +5m/s. Chon chiéu duong la chi€u chuyén dong ctia qua bong luc ban dau.
Do bién thién dong lugng cia qua bong la

A. 1,5kg.m/s. B. -3kg.m/s. C.-1,5kg.m/s. D. 3kg.m/s.
Céu 19: Mot vat khéi luong 0,7 kg dang chuyén dong theo phuong ngang véi tbe do 5 m/s thi va vao birc
tuong thang dung. N6 ndy nguoc trd lai voi toc d 2 m/s. Chon chiéu duong 1a chiéu bong nay ra. Do
bién thién dong lugng cua vat la

A. 3,5 kg.m/s B. 2,45 kg.m/s C.4,9 kg.m/s D. 1,1 kg.m/s.
Céu 20: Mot tén Iira vii tru khi bit dau roi bé phong trong gidy dau tién di phut ra mot luong khi dt
1300 kg v61 van toe 2500m/s. Luc day tén Ita tai thoi diem do la:

A. 3,5.10°N. B. 3,25.10°N. C. 3,15.10°N. D. 32,5.10°N.
Céu 21: Hai lyc Fi, F, lan luot tac dung lén cung mot vat trong thoi gian At,At, . Biét F| = 2F, va
At, =2At,. Goi Ap, va Ap, lan luot 1a do bién thién dong luong cua vat do hai lyc gay ra. Biéu thurc
ding l1a

A. Ap,—Ap, =0 B. Ap, =2Ap, C. Ap, =2Ap, D. Ap, =4Ap,
Céu 22: Mot 6 t6 c6 khdi lwong 500kg dang chuyén dong voi van toc 36km/h thi hdm phanh. Sau 10s thi
dung lai. Lyc ham phanh ¢6 d¢ 16n 1a

A. 500 N. B. 1500N. C. 5000N. D. 2500N.
Cau 23: Mot vat nho duoc ném théng dang tur diém M trén mat dat voi van tde ban dau 20m/s. Bo qua
moi ma sat, léy g =10 m/s>. P9 cao cuc dai ma vat dat duoc 1a

A. 80 m. B. 40 m. C. 60 m. D. 20 m.
CAu 24: Hai vat c6 khbi lugng m; = 2 kg va my = 3 kg, chuyén dong voi tdc d6 1an luot 1a vi = 3 m/s va
v2 =4 m/s, véc to van toc cua hai vat tao vdi nhau mét goc 45°. B 16n dong luong cia hé hai vat bang

A. 18 kg.m/s. B. 16,8 kg.m/s. C. 8,8 kg.m/s. D. 10,2kg.m/s.
Céu 25: Mot vat m = 100g dugc ném ngang tir d6 cao h = 20 m so voi phuong ngang véi van tdc ban dau
c6 do 16n bang 20m/s. B qua suc can khong khi. B9 bién thién dong lugng cia vat tir lac ném tdi khi
cham dat c6 gia tri la

A. 2 kgm/s B. 242 kgm/s C. 4 kgm/s D. 2.5 kgm/s
Céu 26: Mot qua dan c6 khoi luong 20 kg dang bay thiang ding xudng dudi véi van tde 70 m/s thi nd
thanh hai manh. Manh thir nhat c6 khoi luong 8 kg bay theo phuong ngang véi van toc 90 m/s. B§ 1on
van toc ciia manh thir hai la

A. 232 m/s B. 123m/s C. 332m/s D. 131m/s
Céu 27: Cho hé kin ngudi va xudng dang dung yén trén mat nudc khdi lugng cta nguoi 13 60 kg cua
xuong 200 kg. Khi ngudi nhay tor xuong 1é€n bo vdi van téec 5 m/s thi van tdc troi giat ra phia ngoai cua
xuong la

A.2 m/s; B. 2,5 m/s; C. 1,5m/s; D. 3 m/s.
Céu 28: Mot nguoi khéi lwong m; = 60 kg dimg trén mot xe goong khdi lwong my = 240 kg dang chuyén
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dong trén duong ray véi van téc 2 m/s. Khi nguoi nhay ra khoi xe vé phia trude xe véi van toc 4 m/s ddi
v6i xe thi van toc cuia xe khi d6 la

A.1,7m/s B. 1,2 m/s C. 1,0m/s D. 1,5m/s
Céu 29: Mot nguoi khéi lwong m; = 60 kg dimg trén mot xe goong khdi luong m, = 240 kg dang chuyén
dong khong ma sat trén duong ray v6i van toc 2 m/s. Ngudi nhay vé phia trude voi van tée 4 m/s dbi véi
xe sau do vat tro lai xe véi van toc bang khong. Van toc cua xe khi nguoi tro lai bang

A.1,7m/s B. 1,2 m/s C.1,0m/s D. 0,8 m/s
Céu 30: Mot vién dan dang bay thiang dtng 18n phia trén voi van téc 200 m/s thi n6 thanh hai manh bang
nhau. Hai manh chuyén dong theo hai phuong déu tao véi duong thang ding goc 60°. Hay xac dinh van
toc ciia moi manh dan.

A. vi =200 m/s; va =100 m/s; v, hop véi v, mot goc 60°.

B. vi =400 m/s; v2 =400 m/s; 72 hop vé1 v, mot goc 120°.
C. vi =100 m/s; v2 =200 m/s; ;/; hop véi \71 mot goc 60°.
D. vi = 100 m/s; v2 = 100 m/s; v, hop véi v, mot goc 120°.

Céu 31: Hai vat 1an lugt ¢6 khéi lugng m; = 2 kg; ma = 3 kg chuyén dong véi cac van tdc vi=2 m/s, v2 =
4 m/s. Biét hai vector van tc vudng goc nhau. Téng dong luong cua hé 1a
A. 16 kg.m/s B. 160 kg.m/s C. 40 kg.m/s D. 12,65 kg.m/s

Céu 32: Mot vién dan c6 khdi lugng M = 5 kg dang bay theo phwong ngang véi van toc v = 2003 m/s
thi nd thanh 2 manh. Manh tht nhat c6 khdi luong m; = 2 kg bay thang ding xudng véi van tdc vi =
500m/s, con manh thir hai bay hop véi phuong ngang mot goc bang

A. 30° B. 45° C. 60° D. 37°
Cau 33: Mot vat co khbi luong 0,5 kg trugt khong ma sat trén mot mat phrfmg ngang voi tdc d0 5 m/s dén
va cham vao mdt buc twong thang dung theo phuong vuong goc véi tuong. Sau va cham vat bat nguoc
tro lai phuong cti voi toc do 2 m/s. Thoi gian tuong tac 1a 0,2s. Luc F do tuong tac dung c6 do 16n bang

A. 1750N B.17,5N C. 175N D. 1,75N
Cau 34: Cho h¢é hai vat c¢6 khoi luong br:ing nhau m; = my = 1kg. Van tdc cua vat (1) c6 do 1on vi = 1m/s,
van toc cua vat (2) c6 do 1on v2 = 2 m/s. Khi vecto van toc ctuia hai vat hop véi nhau mét goc 60° thi tong
dong luong cua hé c6 do 1on la

A. 2,65 kg.m/s. B. 26,5 kg.m/s. C. 28,9 kg.m/s. D. 2,89 kg.m/s.
Céu 35: Mot vién dan c6 khdi lwong m = 10g dang bay véi van toc vi = 100m/s thi gip buic tuong. Sau
khi xuyén qua btrc tuong thi van toc ctia vién dan con lai 1a v2 = 20m/s. Thoi gian xuyén thung tudong la
0,02s. Do 16n lyc can trung binh cia birc tuong 1én vién dan br:ing

A. 40N. B. 50N. C. 500N. D. 400N.
Cau 36: Mot khau sing dang dimg yén c6 khdi luong m ban ra mot vién dan theo phuong ngang c6 khdi
luong 10 g vdi van toc 600 m/s. Khi vién dan thoat ra khoi nong stng thi van toc giat lui cua sing la 1,2
m/s. Gid tri cia m bang

A. 6 kg. B. 5 kg. C. 4 kg. D. 2 kg.
Cau 37: Khau sung dai bac nang M = 0,5 tan dang dimg yén, c6 nong sing hudng 1én hop véi phuong
ngang mot goc 60°, ban ra mdt vién dan khoi lwong m = 1kg bay vdi van toc v = 500 m/s so véi dat doc
theo nong sung, bo qua ma sat. Gia tri ¢ bang
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A. 60°. B. 30°. C. 45°. D. 75°.
Cau 38: Mot vién dan khoi luong m dang bay véi van tdc 100m/s thi nd thanh hai manh c6 khéi luong
bang nhau c6 toc do tuong g la vi = 120m/s va v2> m/s, goc tao bdi véc to van tdc cia hai manh la 90°.
Gié tri cuia v2 bang

A. 50 m/s. B. 80m/s. C. 160 m/s. D. 60 m/s.

Céu 39: Mot vién dan c6 dong luong p (kg.m/s) dang bay thang dtng 1én trén thi nd thanh hai manh
manh thtr nhat c6 dong luong p1 hop véi phuong thing dimg mdt goéc 30°; manh thir hai c6 dong luong p2
=12 kg.m/s. Gia tri 16n nhat cta p bang

A. 42 kg.m/s. B. 24 kg.m/s. C. 48 kg.m/s. D. 36 kg.m/s.

Céu 40: Mot vién dan c6 dong luong p (kg.m/s) dang bay thang dtng 1én trén thi nd thanh hai manh
manh thr nhat c6 dong luong p1 hop véi phuong thing diing mdt géc 60°; manh thir hai c6 dong luong p2
=12 kg.m/s. Gia tri 16n nhat cta (p + p1) bang

A. 42 kg.m/s. B. 24 kg.m/s. C. 48 kg.m/s. D. 36kg.m/s.

DAP AN
1.A 2.D 3.B 4.C 5.C 6.D 7.C 8.B 9.A 10.D
11.B | 12.A | 13.B | 14B | 15.C 16.A | 17.C | 18.B | 19.C | 20.B
21.A | 22.A | 23.D | 24B | 25.A 26.D | 27.C | 28.C | 29.D | 30.B
31.D | 32.A | 33B | 34A | 35,A 36.B | 37.A | 38.C | 39.B | 40.B

HUONG DAN GIAI CHI TIET

Cau 1: Pap an A
Theo dinh nghia: dong luong cia mdt vat khdi lugng m dang chuyén dong voi van tbe v la dai luong
duogc xac dinh bdi cong thure:
p=mv
Nghia la Pong lugng cua mot vat br:ing tich khdi luong voi van tdc cla vat.
Cau2: Pap an D
T biéu thirc ciia dong lwong p =mv ta thiy dong luong 1a mot dai luong co hudng, cing hudng véi van
toc.
Cau 3: bap an B
Tir biéu thite ctia dong luong p=mv ta thdy khi m' =2m = p =m'V = 2mv = 2p

Cau 4:DPap an C
(.. |m = 1 -
Tu biéu thuc cua dong luong p = mv ta thay khi 2 Dp=mv zzm-ZV:mV:p

Cau 5: Pap an C

Tir biéu thitc ctia dong luong p=mv tathdy p=p < mv=m'v
Nhu vay vén tc c6 thé bang nhau hodc khong bang nhau

Cau 6: Dap an D

Theo dinh nghia: Mt h¢ nhiéu vat dugc goi la hé co 1ap (hay hé kin) khi khong c6 ngoai luc tac dung 1én
h¢ hodc néu co thi cac ngoai lyc ay can bang nhau.
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Cau 7: Pap an C

bong luong 1a mot dai lugng véc to nén bao toan dong lugng 1a bao toan véc to c6 nghia 1a do 16n khong
do1 va phuong chiéu cling khong doi.

Cau 8: bap an B

Theo mébi lién hé giita dong lugng va xung luong ciia lyc: Ap = FAt < ; —0=FAt

Cau 9: Pap an A

Chon Ox nhu hinh vé

Theo mébi lién hé giita dong lugng va xung luong cia lyc: Ap=F.At=p -0=Ft

Chiéu 1én Ox ta dugc: p=mgsina.t

Cau 10: Pap an D

Trong chuyén dong tron déu: Vecto van tdc ludn c6 d6 1on khong ddi c6 phuong tiép tuyén véi dudng

tron quy dao do vay phuong chi€u cua van toc thay doi tirc 1a phuong chiéu cua dong luong thay doi.

Cau 11: Pap an B

Theo mébi lién hé giita dong lugng va xung luong cia lyc: Ap = F.At

Luc ¢ day chinh 1a trong luc p=mg

Vay ta dugc do bién thién dong lugng cua vat trong khoang thoi gian 0,5s 1a
Ap=2.10.0,5=10kg.m/s

Cau 12: Pap an A

Ap dung dinh ludt bao toan dong lugng, ta co:

mv, +m,.0 =m, . V+m,v= (m, +m,)v

& myv, =(m, +m,)v,

Cau 13: Pap an B

Bao toan dong luong cho dan va sing

(m+M).0=mv+MV

& 0=mV+M.V

SV=-ry
M
Cau 14: Pap an B

Ap dung cong thirc bao toan dong luong trong va cham mém ta co:
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mv,+m,.0=m.v+m,Vv =(m1 +m2)v

m,v,
=>vV=v, =V, =

(m, +m,)
Thay sb ta dugc:

m,v m.10 10
V=v, =V, = L= =—=>5m/s

(m,+m,) m+m

Cau 15: Pap an C

L P P
+ A
« °
X O

Ap dung cong thirc bao toan dong luong cho hé kin (sting + dan) khi ban
Phuong trinh bdo toan véc to dong lugng cho hé

(m+M).0=mv + My,

< 0= m;I + MZ

. m—
Viy: v =——v
: M !

Tuc la V_; cung phuong nguoc chiéu ;; .
Do 16n van tde giat lui cua sung la
-3
v, = 25-10 800:5m/s
4
Cau 16: Pap an A

-
w

e —%

Vi3 =V, TV, &V =V, +V

Ap dung dinh luat bdo toan dong luong cho tén Itra khi phut khi mv =m, ; +m, V—2 *)
Chu y:

+V6i m=m, +m,

(1: 1a dat; 2: 1a tén lira; 3: 1a khi)

+ Van tdc cua khi v6i tén Ira 1a vi = - 400m/s con van toc cta tén lira 1a v = 100m/s.

Vay theo cong thirc cong van tdc ta duge van tde cua khi 1a
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V'1 =v,+v=-400+100=-300m/s

Vay ta duoc van tdc cua tén ltra sau khi phut khi tir (*) chiéu 1én chiéu duong 1a chiéu chuyén dong cia
tén lua lac dau la:

5.100=1.(-300)+4.v. = v, =wzzoom/s
Cau 17: Pap an C
O X
o >
< -0 0 >
v, U2

Ap dung cong thic bao toan dong luong trong va cham mém ta co:
ml.Vﬁl +mzvﬁ2 = (ml +m2)V (*)
Chiéu phuong trinh (*) 1én Ox ta co:
0,5-(-2)+2.0.8=(0,5+2).v
v=0,24m/s
Cau 18: Pap an B

] L}
1 I
5

LT & -

‘ . ﬂ F.ﬂ""hh‘\‘\
\

O
0 ~

Biéu dién véc to dong lugng luc trudce va lic sau

+ p dong lugng luc trude.

+ 5 dong lugng luc sau.
Do bién thién dong luong:
Ap=p ~p=—PH-H=-2p
Chiéu Ién chiéu duong ta duoc
Ap=-2.0,3.5=-3kg.m/s
Cau 19: Pap an C
Biéu dién véc to dong luong luc trude va luc sau

+ p dong lugng luc trude.

+ 1; dong luong luc sau.
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Do bién thién dong luong: Zf) = 1? -p
Chiéu 1én chiéu duong ta duoc

Ap=0,7.2-0,7.(-5)=4,9 kg.m/s.
Cau 20: Pap an B

—

Theo méi lién hé gitta dong lugng va xung luong cua luc: Ap = E.At < m(7 - v) —FAt

Vay ta dugc: 1300(2500—-0) =F.1<> F=3,25.10°(N)
Cau 21: Pap an A
Theo méi lién hé giita dong lwong va xung luong cua luc:
Ap = F.At
= Ap, = E At,
— | — _ —
= Ap, =F,At, = (Eﬁj(zml) = FAt, = Ap,
= Ap, =Ap, & Ap, —Ap, =0
Cau 22: Pap an A
Theo méi lién hé giita dong lwong va xung luong cua luc:
Ap=EAt = m(?—v) ~ At

Vay ta dugc: 500(0—-10)=F.10 < F =—-500(N/ m)
Cau 23: Pap an D

Chon chiéu duong nhu hinh v&

o) F=P=mg

L 4
Theo mébi lién hé giita dong lwong va xung luong cua luc:

Ap=EAt m(\7 - v) At
Chiéu 1én chiéu duong thay sb voi chu y khi dat do cao cuc dai thi v = 0 ta duoc:

m.(0-20) =-m.10.At
At =2(s)

Vay thoi gian chuyén dong 1a 2s tur do ta tim duoc do cao cuc dai vat dat dugc chinh bﬁng quang duong
vat di duoc:

h, =S=202+ %.(—10).22 =20(m)

Cau 24: Pap an B
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Hai véc to dong lugng tao voi nhau mot goc o
P, =P, TP,
Khi d6 véc to dong lugng cua hé f); co

+ D6 16n bang dinh 1y ham sd cos

P, =P} + D3 —2p,p, cos (180" ~a) =p} +p3 +2p,p, cos(a)
Voi:

a =45°

p, =m,v, =23 =6(kgm/s)

p, =m,v, =3.4=12(kg.m/s)

Thay sb ta dugc:

P, = \/62 +12° +2.6.12.c0s(45°) =16,8kg.m/s
Cau 25: Dap an A

V=1, =0,

Xét vat chuyén dong ném ngang:

+ Thanh phan theo Ox theo phuong ngang 13 chuyén dong thing déu:

+ Thanh phan theo phuong thang dtmng 13 chuyén dong roi tu do: v, =gt=42gh

+ Khi cham dét:
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v, = —20(m/s)V =/2gh =+/2.10.20 = 20(m /s)

v=4(v, =+/20% +20> =20v/2(m/s)
A%

tan N 20 =1
g v, 20

= =45

Do bién thién dong lugng cua vat tir lac ném téi khi cham dat la:

Hai véc to dong luong tao v&i nhau mdt goc «

Ap=p —p=p +(-p)

+ D6 16n bang dinh 1y ham sd

Ap = \/(p )2 +p>-2pp cos(180° -~ a) = \/(p )2 +p’> +2ppcos(a)
Voi:

a=90"+ =90 +45 =135

p=mv=0,1.20=2(kg.m/s)

p =mv =0,1.20v2 =242 (kgm/s)

Thay sb ta dugc:

Ap = \/22 +(2V2) +22242-cos(1357) = 2kg.m /s

Cau 26: Pap an D

- Xét h¢ gdbm hai manh dan trong thoi gian nd, day 1a hé kin nén ta 4p dung dinh luat bao toan dong luong
ta duoc
- Pong lugng trude khi dan nd:
p,=mv=p
- Bbong luong sau khi dan nd:

p, =m,.v,+m,.v, =p, +p,

-Vay: p,=p, < p=p, +P,
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Tur hinh ta cé: (p, )2 =p; +p°
Thay s6 ta duge: (12.v,)" =(20.70)* +(8.90)* = v, ~131(m/s)

Cau 27: Pap an C
Ap dung béo toan dong lugng cho hé kin (nguoi + xudng) khi nhay ta co

Mm+M)0=mv +Mv < 0=mv +My

. m—
Viy: v. =——v
2 M 1

Tac la v, cung phuong nguge chiéu v, .

N i A A A . .. .. 605
D9 16n van toc troi ra xa bo cua xudng la v, =——=1,5m/s

Cau 28: Pap an C

Vs =V +Vy SV =V, +V
(1: 1a dat; 2: 1a xe; 3: 1a nguoi)
Chon chiéu dwong 13 chiéu chuyén dong
Ap dung bao toan dong luong cho hé kin (ngudi + xe goong) khi nhay ta co
(m+M)v = m\71 + M.V—2
Chu y:
+ Van tdc cta nguoi nhdy so véi xe 1a vi = 4m/s con van tdc cua xe 1a v = 2m/s, vay theo cong thirc

cong van toc ta duge v, = v, +v=4+2=6m/s

o x
® >
o———r 00—
v, v

Vay ta dugc van tdc cua xe sau khi nguoi nhay ra khoi xe tir (*) chiéu 1én chiéu duong 1a :
(60+240).2 =60.6+ 240.sz
. (60+240)-2-60.6
=>vVv = =
: 240
Cau 29: Pap an D

Im/s

] —

ﬁ UI v|

.=i_* >

V3=V, TV, &V =V, +V

(1: 1a dat; 2: 1a xe; 3: 1a nguoi)
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Chon chiéu dwong 13 chiéu chuyén dong
Ap dung bao toan dong luong cho hé kin (ngudi + xe goong) khi nhay ta co
(m+ M).;/ = m.V'] + MV'2
Chu y:
+ Van tdc ctia ngudi nhay so voi xe 1a vi = 4m/s con van toc cia xe 1a v = 2m/s, vy theo cong thiic cong

van toc ta duoc V'1 =v,+v=4+2=6m/s

O X
& e
—— G
v, v

Vay ta duoc van toc ctia xe sau khi nguoi nhay ra khoi xe tir (*) chiéu 1én chidu duong la:
(60+240).2=60.6+ 240.V'2

. (60+240).2-60.6
: 240

Ap dung bao toan dong lwong cho hé kin (ngudi + xe goong) khi ngudi tré lai xe ta co

Im/s

ml.(#)+mzz:(m1 +m2)z

Chiéu 1én chiéu duong thay sé ta dugc:
: 240

240.1=(240+60).v <v =———=0,8(m/s)
2 L (240 +60)

Cau 30: Pap an B

- Xét h¢ gdbm hai manh dan trong thoi gian nd, day 1a hé kin nén ta 4p dung dinh luat bao toan dong luong
ta duoc
- Pong lugng trude khi dan nd:
p,=mv=p
- Bong luong sau khi dan nd:
p, =m,.v,+m,.V, =p, +p,
- Vay
P, =P, S P=p D,

- Theo hinh biéu dién ta co:
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P =P, =D,
(Vi ta c6 tam giac tao boi 3 canh 1a 3 dong lugng nay 1a tam gidc c¢6 2 goc bang 60° 1a tam gidc déu)

- Thay s ta dugc:
m.200 = (%mj v, = (%m} v, =V, =V, =400(m/s)

Cau 31: Pap an D

Hai véc to dong luong tao véi nhau mot goc o = 90°
Py =P, +P,
Khi d6 véc to dong luong cua hé pTl co
Py =P +P;
(H¢ thuc Pitago cho tam gidc vuong)
Voi:
p, =m,v, =2.2=4(kg.m/s)
p, =m,v, =3.4=12(kg.m/s)
Thay s0 ta duogc: p, =v4% +12% ~12,65 kg.m/s.
Cau 32: Dap an A

- Xét hé gém hai manh dan trong thoi gian nd, day la hé kin nén ta ap dung dinh luat bao toan dong lugng
ta duoc

- Dong lugng trude khi dan né: p, = mv =p
- Dong lugng sau khi dan nd: p, =m,.V, +m,.v, =P, +p,
- Vay

P, =P, & P=P,+D,

Tu hinh ta co:
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p_my,
p mv

tana =

Thay sb ta dugc :
tan @ = —11 = 2.500 —L:a—3
mv 520043 3

Cau 33: Pap an B

0

p p' .
> qq____t:;.:l
” P
-« O
X O

Theo mébi lién hé giita dong lugng va xung luong ciia lyc: Af) —FAts m(; — V) =F.At

Vay ta duogc:
0,52-(-5))=F.0,2 < F=17,5N)
Cau 34: Pap an A

- A DTS S —

Hai véc to dong luong tao v&i nhau mdt goc o
P, =P, TP,
Khi d6 véc to dong luong cua hé p: co

+ P 16n bang dinh 1y ham s cos

Py =[P} +3 —2p,p; c0s (180" —a) =p; +p} +2p,p, cos(a)
Véi:

a =60°

p,=myv, =1.1=1(kgm/s)

p,=m,v, =1.2=2(kg.m/s)

Thay s6 ta duoc:

p, = \/12 +22+2.12.c05(60') ~ 2,65kgm /s
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Cau 35: Dap an A

p =
3
B—— B
© >
0 x (+)

+ Biéu dién véc to dong luong lic trude va luc sau

+ p dong luong luc trude.

+ ; dong luong luc sau.
+ Chon chiéu (+) 1a chiéu chuyén dong ban dau
+ T moi lién hé gitta dong luong va xung lugng cua luc cho vién dan khi va cham:
FAt=p, —p,
+ Chiéu 1én chiéu duong ta dugc:
(-40).0,02=10.10" (V2 —100) = v, =20(m/s)
Cau 36: Pap an B
Bao toan dong luong cho dan va sing

(m+M).6:m.V+M.V<3Ozm.\7+M.\7<:>\7:—%V

3
Vay ta duoc: 1,2 = W — M = 5(kg)

Cau 37: Pap an A

%
0

C? >

Chon hé truc Ox nhu hinh vé

Phuong trinh bao toan véc to dong lugng cho h¢ theo phuong Ox

(*)

+p

2x

O=p_

Vi trude khi ban hé dimg yén

Chiéu phuong trinh (*) 1én Ox ta duoc:
0=—p +p .cosa

Thay sb ta dugc:
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0=-1.500+500.2.cosa <> cos & =%:>a =60

Cau 38: Pap an C

- Xét hé gSm hai manh dan trong thoi gian nd, day la hé kin nén ta ap dung dinh luat bao toan dong lugng
ta duoc
- Bbong luong trude khi dan nd:

p,=mv=p
- Bong luong sau khi dan nd:

p, =m.V, +m,.v, =p, + P,
- Vay

f’t :I_js Qﬁ:f)l +f’2
- Tir hinh ta ¢6 biéu thirc d6 16n:

P’ =p; +p;

1 ' (1 ’

= (m.100)* = (5 m.120j + (E m.vz)

= v, =160(m/s)
Cau 39: Pap an B

Xét hé gém hai manh dan trong thoi gian nd, day 1a h¢ kin nén ta ap dung dinh luat bao toan dong lugng
ta duoc
Dong lugng trudce khi dan nd: p, =m.v =p

Pong lugng sau khi dan nd: p, = p, +p,

Véy: I_jt :I_js Qﬁ:ﬁl +I_52
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- Tt hinh 4p dung dinh Iy ham s6 sin cho A ABC tao béi 3 canh la dong luong twong tmg cia p, pi, p2 ta
c6: —P2___P_

sin30  sinC
Thay s6 ta duoc:

12 .
2 - P o p-24sinC=p, =24(kgm/s)

sin30  sinC
Cau 40: Pap an B

Xét hé gdm hai manh dan trong thoi gian nd, day 1a hé kin nén ta ap dung dinh luat bao toan dong lugng
ta duoc

Pong lugng trudce khi dan nd: p,=mv=p

Pong lugng sau khi dan nd: P, =D, +D,

Vay p,=p, @ DP=p +b,

- Tir hinh 4p dung dinh Iy ham s6 sin cho A ABC tao béi 3 canh 1a dong luong twong tmg cia p, pi, p2 ta

Cé: p2 — p — pl

sin60”° sinC  sinB

Thay s6 ta duoc:

12 p P
sin 60 s1nC s1n(180 —-60— C)

= p=8/3.sinC=p, = 8x/§.sin(1200 —C)

Xét:
(p+p,)= 8x/§(sinC+sin(120° —c))
= 8/3.2.5in 60.cos(C — 60)

=163 £cos(c 60)

(p+p, )maX =24(kg.m/s)
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§2. CONG. CONG SUAT

I. TRONG TAM KIEN THUC
1. Pinh nghia cong trong truong hop tong quat
Khi luc F khong ddi tac dung 1én mot vat va diém dat cua luc
d6 chuyén doi mot doan S theo hudng hop véi hudng cia luc
mdt goc «, thi cong thuc hién boi lyc dugce tinh theo cong
thirc:

A =FS.cosa
Trong hé SI, don vi cong 1a jun (J).

2.Y nghia vit li ciia cong A @ng véi cac truwong hop ciia goc o

-Néu 0" < <90" (& nhon) thi A >0 vakhido A goi la cong phat dong.

-Néu a =90° thi A =0 va luc vudng goc voi phuong chuyén doi luc khong sinh cong.

-Néu 90" < <180  (a t0) thi A <0 va lyc c6 tac dung can tro lai chuyén dong, khi ¢ A goi la cong can
(hay cong am).

3. Cong cuia trong luc

Cong cua trong luc khong phu thudc hinh dang duong di ctia vat ma chi phu thudc céc vi tri dau va cubi.
Trong luc duoc goi la luc the hay luc bao toan.

4. Cong suat

Cong suit 1a dai luong do bang cong sinh ra trong mot don vi thoi gian.
A 1 oA z A
Cong thtrc tinh cong suat: P = "

Ciing c6 thé noi cong suét cua mot luc do tde d6 sinh cong cua lyc do.
Trong hé SI, cong suat do bang oat, ki hiéu 1a oat (W).
Ngoai ra con dung don vi KW = 1000 W; MW = 1000 KW
5. Mé& rong khai ni¢m cong, cong suit
Khai niém cong suat ciing dugec mo rong cho cac ngudn phat ning luong khong phai dudi dang sinh cong
co hoc.
Vi du: cong suat phat dién cia nha may thuy dién Hoa Binh 1a 1900MW
Khai niém cong suét tiéu thu cia mot thiét bi tiéu thu nang lugng la dai lugng do bﬁng nang lugng tiéu
thu cua thiét bi do trong mét don vi thoi gian.
Vi du: cong suat tiéu thy dién ning cta mot bong dén dién 1a 40W.
6. Hop sb 6 td, xe may
Trong 6 t, xe may cong suét cia lyc phat dong ciia dong co 1a
p=2
t
Xét luc tac dung theo hudng chuyén dong o = 0°. Khi d6

A =Fscos (0) =Fs

F.
Vay ta dugc: P = TS =F.v(*)
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Trong d6 v 1a van tdc tic thoi tai thoi diém dang xét
Tir (*) v6i 6 t6, xe may cong suit ciia dong co 13 mot dai lvong dugc duy tri khong doi. Do d6 néu F ting
thi v giam va nguoc lai, viéc di€u chinh tang giam nay duogc thuc hién qua mot thi€t bi goi 1a hdp so.
II. CAC DANG TOAN LIEN QUAN DEN CONG - CONG SUAT
Dang 1: Bai toan vé cong ciia mdt lue F
Phwong phap giai:
Budc 1:
Xéc dinh va tinh Luc sinh cong ma bai toan yéu cau
+ Tinh tryc tiép bang biéu thirc tinh ciia lyc
+ Tinh gian tiép qua dinh luat IT Niu ton
Budc 2:
+ Xac dinh quang dudng S vat di chuyén dudi tac dung cua lyc F
+ Xac dinh goc a 1a goc hop boi luc F va véc to van tde cua vat v
Budrc 3:
+ Tur cong thirc: A =Fscosa
Ta s€ tinh dugc cong cua mot lyc F thue hién.
Vi du 1: Mot vat khdi lugng 20kg dang truot véi te do 4 m/s thi di vao mit phang ndm ngang nham véi
hé sO ma sat g . Cong cua lyc ma sat da thuc hién dén khi vat dung lai 1a

A. cong phat dong, c6 do 16n 160 J. B. la cong can, c6 d6 16n 160 J.
C. cong phat dong, c6 do 16m 80 J. D. 1a cong can, ¢6 do 16m 80 J.
Loi giai:

Lyc ma sat tdc dung 1én vat c6 do 16n br:ing cong thirc: F= pumg

, a =180°
Quang duong vat trugt dén khi dung la: 3 z
v —vi =2aS< 0-v; =2aS
.. E_. -
Véi d=-ms = 5 = _HME =—-ug
m m

2
Nén: 0—vg =2(-ug)S=S= Yo
2-ug

Cong cua lyc ma sat da thyc hién dén khi vat dung lai 1a

2
)

2ug

2 2
mv, .(_1):_2024 — _160())

2
mv,

A =Fscosa = umg- ~cos(180°)= (=1

Thay s6 ta dugc: A =

Do A <0 va luc c6 tac dung can tr¢ lai chuyén dong, khi d6 A goi la cong can.

Pap an B
STUDY TIP: Mot vat khdi luong m truot trén mat phang ngang véi toc do vo dén khi vat ding lai chi do
luc ma sat thi:

+ Cong cua lyc ma sat khong phu thude vao hé s6 ma sat M.

Trang 2/31



2
m.v,

2

+Dg Ion: |A,_|=

Vi du 2: Mot vat co khdi luong m = 2 kg roi tu do tir d§ cao h
khong van tdc dau, léy g = 9,8 m/s?, sau thoi gian 2s vat chua
cham dét. Trong luc da thyc hién mot cong bﬁng

A. 384,16 J. B. 19,8 J.
C.192,11J. D. 39,2].
Loi giai:

Trong luc tac dung 1én vat xac dinh bai:
P=mg=9,82=19,6N
Quang duong vat roi ty do sau thoi gian 2s 1a
1 1
S=—gt’ =—.9,82°=19,6(m
S8t =7 (m)

Goc tao boi trong luc P vavantoc v 1a a =0°

Vay cong ma trong luc thuc hién khi vat roi tu do sau thoi gian 2s 1a

A=Fscosa=19,6.19,6 =384,16]

Vi du 3: Mot vat co khéi luong m = 500g truot tir
dinh B dén chan C ciia mot mat phang nghiéng co
chidu dai /= BC = 2m, goc nghiéng B = 30° g =

9,8m/s>. Cong cua trong luc thyc hién khi vat di

chuyén tir B dén C bang
A.101J. B.9,8J. <
C.4,9]. D. 19,61.
Loi giai:

Trong luc tac dung Ién vat xac dinh bdi:

P=mg
Quing dudng vat di chuyén chinh 13 chiéu dai mit
phang nghiéng:

({=BC=2m

Cong ma trong luc thuc hién khi vat di chuyén hét

AP

=

P

Pap an A

mit phang nghiéng la:

A =Fscosa =mg.l.sin
Vi a+ =90
Thay sb ta dugc:

A=mg/.sin f=0,59,82sin(30" ) =4,9]

Chu y: Cong cua trong luc khong phu thude hinh dang duong di cua vat ma chi phu thudc céc vi tri dau

va cudi, ta théy r0 khi thyc hién thém mot phép bién doi: A =Fscosa = mg./.sin ¢ = mgh
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Pap an C

STUDY TIP:
+ Cong cua trong luc khong phu thudc hinh dang dudng di cia vat ma chi phu thude céac vi tri dau va
Cuoi.
+ A =mgh
Vi du 4: Mot vat c6 khéi luong m = 500g duoc ném ngang =
ttr 6 cao h. Bo qua stc can cua khong khi, 1dy g = 9,8 m/s%,
sau thoi gian 2s vat chua cham dat. A " .\1’-}\
A.39,16 1. B.9,9 1. kI
C.19,8J. D. 96,04 J. nl Vs .\\&
Loi giai: .
Trong luc tac dung 1én vat xac dinh bai: X u
P=mg=0,5.9,8=4,9N 4 511

Quing dudng theo phuong thang dimg vat roi tu do sau thoi gian 2s 1a

h=§ = %gtz = %.9,8.22 =19,6(m)
Goc tao boi trong luc P va van tbec v 1a a luon thay ddi do vay viéc dung cong thic truc tiép
A =Fscosa lakhong dung. D€ lam bai toan nay ta phai dua vao chu y ¢ vidu 3 d6 1a 4 = mgh
Vay cong ma trong luc thuc hién khi ném ngang sau thoi gian 2s 1a

Ay =mgh=4,9.19,6=96,04]

Pap an D
STUDY TIP: Khi tinh cong cua trong luc ta chi viéc tinh h =h, —h, 1a d§ giam 46 cao.
Biét h ta tinh dugc cong: A = mgh
Vi du 5: Mot ngudi kéo mot vat c6 m = 10kg trugt trén mit phang ngang c6 hé sd ma sat u = 0,2 bang
mot soi ddy co6 phuong hop mot goc 30° so voi phuong nam ngang. Luc tac dung 1én day bang E vat
truot khong van toc dau voi a =2 m/s?, lay g = 9,8 m/s>. Cong ctia luc kéo trong thoi gian 5 gidy ké tir khi
bat dau chuyén dong la
A.23225]. B. 887,5J. C.23251. D. 22235 J.
Loi giai:

N

17|

-~
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Chon Ox nhu hinh vé
Tinh luc kéo theo dinh luat II Niu-ton

_

F +F _+P+N
m

+Tacd a=

+ Chiéu 1én chiéu duong ta dugc

F cosa-F
a=—t—— ™ o F cosa=ma+F

m
E cosa =ma+,u.N=ma+,u.(P—Fk sina)
- m(a +,u.g)

cosa + usina

10(2+0,2.9,8)
cos(30° ) +0, 2sin(30°)

+ Thay s6 ta duoc: E = ~ 40,99N

Tinh quing duong di dua vao cong thirc chuyén dong thing

Z|
|

bién ddi déu:

+ S=v,t+ 1 at’ —
Fﬂt'l
q_

RN ...

+ Thay s ta dugc: S= O+%.2.52 =25m

Cong cua lyc kéo trong thoi gian 5 gidy ké tir khi bat dau
chuyén dong la

A =Fscosa = 40,99.25.cos(3o°) ~887,5]

=l

Pap an B.
Chy y: Khi kéo vat theo phuong xién géc « so véi mat phang ngang thi
+ Phan lyc: N=(P-F, sina)

+Lyc masat: F = u.(P-Fssina)

m(a + 4g)

+ Luc kéo: F, = .
cosa + usina

Vi du 6: Mot vat co khdi lwong m = 3 kg duge kéo 1én trén mit phang nghiéng mot goc 30° so voi
phuong ngang bdi mét luc khong d6i F = 70 N doc theo mat phang nghiéng. Biét h¢ s6 ma sat 1a 0,05, lay
g = 10 m/s. Tong cong cua tat ca cac luc tic dung 1én vat khi vat di chuyén duoc mot quing duong s =
2m bang
A.32,6J. B. 110,0 J. C.137,4]. D. 107,4J.
Loi giai:
Vit chiu tac dung cua céc lyc: Luc kéo 13, trong luc p , phan lyc N cua mat phéng nghiéng va lyc ma sat

E

Vi Psina =15N < F=70N nén vt chuyén dong 1én theo mit phing nghiéng (duwoc mic nhién chon 1a
chiéu duong).

Cong cua timg lyc: A =FS.cos0 =140]
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A5 =mgS.cos120" =-30J
A =NS.cos90 =0
AFS =F Scos180 =(umgcosa).S.cos180 =-2,6]

Tong cong cua tt ca cac luc tac dung 1én vat 1a
A=A +A—+A;+A;=140+(-30)+0+(-2,6)=107,4]

Pap an D
Vi du 7: Duong tron c6 duong kinh AC =2R = Im. Luc F co
phuong song song véi AC, c6 chiéu khong doi tor A dén C va
c6 do 16n 600N. Cong cua lyc F sinh ra dé lam dich chuyén
vat trén nura duong tron AC bang
A. 600J B. 500J
C. 300 D. 100J

Tl

= "
A’ c

Xét vat di chuyén mot cung nho S khi d6 cung triung vé6i day cung S = AC
Cong cua luc F di chuyén trén cung nay la:

A =FS.cosa = F.S(F) *)

Véi S ;= A'C = AC.cosa chinh 12 d6 dai dai s6 hinh chiéu cua AC 1én phuong ctia luc F
Xét véi mot dudng cong bat ky ta c6 thé chia nho thanh cic cung nho tiy ¥ roi st dung két qua (*) khi do
ta duoc cong thirc cho dudng cong tong quat dai tiy

A =FS.cosa = FS(F)

Chu y:

sl

L 4
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S 0= A'C' = AC.cos « chinh 1a d6 dai dai s6 hinh chiéu cua AC 1én phuong cua luc F

Ap dung cong thirc bé dé vira xay dung ta co:

A=FS.cosa = FS(F)

Véi: F=600N,S; =AC =AC=1m

Thay vao ta dugc A =FS.cosa =F.S = 600.1=600J

Luu y thém:
Cong thirc bd dé tinh cong di chuyén trén duong cong:
+ Cong cua lyc F di chuyén trén quy dao cong S

A=FS.cosa = FS(F)

+ S, chinh 12 d6 dai dai s6 hinh chiéu cua quy dao S lén

phuong cua lyc F

+ Dao lai ta cling c6: A =FS.cosa =F_S

+F,, chinh la d¢ dai dai s6 hinh chiéu cua luc F lén phuong
ctia quy dao chuyén dong S
Vi du 8: Mdt vat chiu tac dung cua lan luot hai luc khac
nhau F; > F> va cung di dugc quang duong trén phuong AB
nhu hinh v€ sinh cong tuong tng 1a A va A,. H¢ thic ding
la

A.A1> A B. A1 <A

C. A=A D. A1 > As

Loi giai:
Theo cong thirc tinh cong ta da x4y dung duoc cong thirc bd
de:
A=FS.cosa=FgS (¥)

+ F, chinh 1a 40 dai dai sb hinh chiéu cta lyc F 1én phuong
ctia quy dao chuyén dong S

+ Theo hinh ta c6: F, E

)~ Tas)

+ Mat khac theo bai: S;=S,=AB
+ Do vay tr (*) tasuy ra: A, = A,

Dang 2: Bai toan vé cong suit P
Phwong phap giai:
Buéec 1: Tinh cong A thyc hién nhu ¢ dang 1

Fig=Fs B

Dap an C.
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Bwéc 2: Tinh thoi gian thuc hién cong A, r6i ap dung cong thire tinh cong suét ta duoc két qua can tim
pP=2t
t
Trong do:
A: 1a cong thuc hién (J)
t: 1a thoi gian thuc hién cong A (s)
P: 12 cong suat (W)
Pon vi cia cong suat 1a oat (W)
w1
IS
Chu y: Trong thyc té, nguoi ta con ding
+ Pon vi cong suat 1a mi luc (MP)
IHP =736 W
+ Pon vi cong kilowatt gio (kwh)
Ikwh =3.600.000J

Vi du 1: M6t vat khéi luong m duoc kéo chuyén dong -
thing déu trén san bang 1 luc F = 20N hop vé6i phuong F
ngang goc 30°, khi vat di chuyén 2m hét thoi gian 4s.

Cong suét ctia luc kéo bang a

A. 10W. B.53W. o« ey 5
B

C.1043 W. D.5W.
Loi giai:
Cong A cua luc kéo trong 4s la

A =Fs.cosa = 20.2.cos(30°) = 20+/3]

Cong suit cua lyc kéo bang
pP= A_ ﬂ =53W
t 4
Pap an B
STUDY TIPS: Chuyén dong déu nén cong luc F sinh ra trong mot don vi thoi gian 1a nhu nhau tic 13
Fs

cong suat khong doi. Biéu thirc P = - F.v=hs viF va t khong doi.
Vi du 2: Mot vat khdi luong m dugc kéo chuyén dong théng nhanh dan déu trén san bﬁng mot luc F tur
trang thai nghi cong suat cta lyc F sinh ra trong gidy thir nhét, thir hai goi twong tng 1a Py va P,. Hé thic
dung 1a

A. P =P, B. P, =2P, C. P,=3P, D. P, =4P,

Loi giai:

ST F

Gia toc cua vat thu dugc: a =—
m

Puong di va cong suét trong gidy thir nhat:
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s, :la‘[l2 :la.lng1 =FS,.cosa =F. La) cosa - A
2 2 2 LF)
A 1 2
P =—=F|—a|.cosa (I T
! t (2 j @ a=0° PJ.
Duong di va cong trong gidy thir hai: et -
) lg 1 N ly 1 1 X
s, =s, —s, =—at;—at’ =—a.2’ ——a.l’ =—a.3
2 1 2 2 ..
\
A, =FS,.cosa :F.(gaj.cosa
A 3
P,=—2=F.|=a|.cosa (2
RESER T
Lay (2) chia cho (1) ta duoc: P, =3P,
Dap an C.

Vi du 3: Mot vat khéi luong m = 10 kg duoc kéo chuyén dong thang nhanh dan déu trén san nhin khong
ma sat bang mdt luc F = 5N theo phuong ngang tir trang thai nghi. Trong thoi gian 4 gidy tinh tir luc bat
dau chuyén dong cong sut trung binh cua luc F bang
A. 10W. B. 8W. C.5W. D. 4W.
Loi giai:

S F
Gia toc cua vat thu dugc: a=—=0,5m/s’
m

Puong di va cong trong bdn gidy 1a:

1 1

s, =—at’ =—.0,5.4" =4m
2 2

S

A, =FS.cosa = 5.4.cos(0°) =20J
20

s = T =

Chu y: Bai toan nay ta c6 thé giai bang cong thirc P =F.v

P, 5W

Xong ta luu y ring v trong cong thirc ndy 13 v trung binh do vay ta giai nhu sau:
S F
Gia toc cua vat thu dugc: a=—=0,5m/s’
m
Puong di va cong trong bdn gidy 1a:

1

s,, =—at’ =l.0,5.42 =4m
2 2

S

_ S, 4
V=V=T4=Z=l(m/s)
Vay P,, =Fv=5.1=5W
Dap an C.
STUDY TIPS: Khi ta ding biéu thirc P = F.v dé tinh cong suat trung binh trong bai toan chuyén dong
bién ddi (v thay doi) thi ta hiéu v trong biéu thirc tuong Gmg 14 v trung binh
STUDY TIPS:
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+ Trong chuyén dong bién ddi thi trong nhimg khoang thoi gian nhu nhau nhung vat di dugc nhimng
quing dudng khac nhau do vay cong suét ¢ cac thoi diém khac nhau 1a khac nhau.

A A A s R N A A 3 N
+ Cong suat P =— ta hiéu la cong suat trung binh trong thoi gian t.
t

Vi du 4: Mot vat c6 khdi luong m = 2 kg roi tu do khong van tdc dau tir 4o cao h, léy g =10 m/s>. Cong
suat tuc thoi cia trong luc tai thoi diém 2 giay ké tir lac bat dau chuyén dong la
A. 400 W. B. 40 W. C.200 W. D. 20W.
Loi giai:
Van toc tirc thoi tai thoi diém t = 2s 1a
v=gt=10.2=20m/s
Cong sudt tirc thoi tai thoi diémt=2s1a
P=Fv=Pv=(mg)v=(2.10)20 =400W
Pap an A.
STUDY TIPS: Dung biéu thirc P=F.v dé tinh cong sut tirc thdi tai mot thoi diém t trong bai toan
chuyén dong bién ddi (v thay doi) thi ta hiéu v trong biéu thirc twong tmg 1a v tirc thoi tai thoi diém t ta
xEt.
Vi du 5: M6t dong co dién cung cip cong suat SKW cho 1 can cau dé nang vat 1000Kg chuyén dong déu
1én cao 30m. L4y g = 10m/s>. Thoi gian dé thyc hién cong viéc d6 1a
A. 60 s. B. 6. C.5s. D. 50 s.
Loi giai:

Cong can thiét dé kéo vat 1én cao 10 m 1a:

A =FS.cosa
V6i F=P=m.g=1000.10 =10000N
S=30m
a=0

Vay A =10000.30.cos(0") =300000]

Cong nay chinh 1 c6ng ma dong co dién da cung cap do vay:
A =Pt =300000 = 5000.t = t = 60(s)
Pap an A

STUDY TIPS: V6i mot may dién, thiét bi dién (hay may co hoc) khi hoat dong s€ bién dbi nang lugng tur
dang nay sang dang khac.
Cong A chinh 1a s6 do chuyén hoa niang luong.
Vi du 6: Mot ban 1a dién ti€u thu cong suét dién 1,2KW. Nhiét
tda ra trong thoi gian 2 phut khi ban 1a hoat dong la

A. 1200J. B. 144 kJ.

C. 144]. D. 1200 kJ.
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Loi giai
Ban 1a ma mot thiét bi dién chuyén hoa nang lugng dién sang nang luong nhi¢t
Cong A chinh 14 s6 do chuyén héa ning luong, tirc 1a cong tiéu thu dién ning chinh 13 phan ning luong
dién da tiéu thu cling chinh 1a nang lugng nhiét toa ra:
A

tieu thudien thiet
Vay ta c6 nhiét tda ra trong thoi gian 2 phit khi ban 1a hoat dong 1a
A = Qi = Pt =1200.2.60 =144000] =144k]J

tieu thu dien
Pap an B

III. BAI TAP REN LUYEN Ki NANG
Cau 1: Trong truong hop nao sau day, trong lyc khong thuc hién cong?

A. vat dang roi tu do.

B. vat dang chuyén dong bién doi déu trén mit phing ngang.

C. vat dang truot trén mit phing nghiéng,

D. vat dang chuyén dong ném ngang.
Cau 2: Cong cua luc 1a cong can trong trudng hop sau

A. Cong cua luc kéo khi ta kéo vat truot thing déu trén mat phang ngang.

B. Cong cuia trong luc khi vat dang chuyén dong ném ngang.

C. Cong cuia trong lyc khi vat dang truot 1én trén miat phang nghiéng.

D. Cdng cua trong luc khi vat dang roi tu do.
Cau 3: Khi ndi vé cong, phat biéu khdng ding 13

A. Cong cta lyc ma sat nghi bang khong.

B. Nhiing luc c6 phuong vudng goc véi hudng dich chuyén cta vat thi khong sinh cong.

C. Khi mét vat chuyén dong tron déu, lyc hudng tdm khong sinh cong.

D. Khi vét chuyén dong c6 gia toc, hop luc tic dung 1én vat sinh cong duong.
Cau 4: Khi ndi vé cong suit, phat biéu khéng dung 1a

A. Cong suét 1a dai lugng do bang cong sinh ra trong mot don vi thoi gian.

B. Cong suit 1a dai luong do bang thuong s6 giita cong A va thoi gian t sinh ra cong do.

C. Cong suit 1a dai lugng do bang tich giita cong A va thoi gian t sinh ra cong do.

D. Vi chuyén dong thang déu do lyc F gdy ra do bang tich ctia luc F va vén tdc v.
Cau 5: Mot vat chiu tac dung ctia moét luc F khong ddi co do6 16n 5N, phuong cua luc hop voi phuong
chuyén dong mot goc 60°. Biét rang quang duong di dugce 1a 6 m. Cong cua luc F 1a

A.111]. B. 501J. C.301. D.151].
Cau 6: Mot vat ¢ khbi luong m = 3 kg roi tu do tir 6 cao h khong van tdc dau, trong thoi gian 5s dau
vat van chura cham dat l1ay g = 10m/s. Trong luc thuc hién mot cong trong thoi gian d6 bang

A.3750J. B.3751. C. 7500 J. D. 150J.
Cau 7: O thoi diém to = 0 mot vat co khdi luong m = 3 kg roi ty do tir 6 cao h khong van tde dau, trong
thoi gian ta xét vat van chua cham dat 1ay g = 10m/s%. Cong suét ttrc thoi cua trong luc ¢ thoi diém t = 5s
bang

A. 750 W. B. 1500 W. C. 7500 W. D. 150 W.
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Cau 8: O thoi diém to=0 mot vat co khoi luong m = 8 kg roi tu do tr 40 cao h = 180m khong van tde
dau, lay g = 10m/s2. Trong luc thuc hién mot cong trong 2 gidy cudi bang

A. 7200 J. B. 4000 J. C. 8000 J. D. 14400 J.
Cau 9: Mot vat chiu tac dung cia mét luc F khong ddi c6 dd 16m 5 N, phuong cua luc hop véi phuong
chuyén dong mdt gbéc 60°. Biét rang trong thoi gian 4 gidy vat di dugc quang duong 1a 6 m. Cong suat
trung binh cua lyc F trong thoi gian trén bang

A.3,75 W. B.7,5W. C.30W. D. 15 W.
Céu 10: Mot vat c6 khdi lwong m = 200g duwoc ném ngang tir do cao h. Bo qua stc can cua khong khi,
lfiy g =9,8 m/s?, sau thoi gian 4 s vat chua cham dat. Trong luc da thuc hién mot cong trong thoi gian trén
bang:

A. 39,16 J. B.99 1. C. 154]. D. 308J.
Cau 11: Mot nguoi kéo mot vat c6 m = 8kg truot trén mit phang ngang c6 hé sé ma sat 1 = 0,2 bang
mot soi ddy co6 phuong hop mot goc 60° so voi phuong nam ngang. Luc tac dung 1én diy bang E vat
trugt khong van toc dau voi a = 1m/s% Cong cia luc kéo trong thoi gian 4 gidy ké tir khi bat ddu chuyén
dong la

A.162,5]. B. 140,7 J. C.147,51]. D. 126,7J.
Céu 12: Mot vat co khdi luong 2 kg bat dau truot xudng tir dinh mot mat phang nghiéng dai 10m, cao
6m. Hé sb ma sat giita vat va mit phang nghiéng 1a 0,2, 1ay g = 10 m/s>. Cong cua luc ma sat khi vat
chuyén dong dugc nura doan duong trén mat phang nghiéng la

A.-201J. B. -40J. C.-321. D.-161J.
Céu 13: Mot vat co khéi luong 2kg dang chuyén dong trén mit phang ngang v6i van téc 8 m/s thi truot
1én mat phang nghiéng goc S so véi phuong ngang c¢6 tan f = 0,75. Vat di 1én dugc 5m theo mét phing
nghiéng thi dimg lai, rdi truot trd xudng chan déc. Liy g = 10 m/s>. Cong cua trong luc thue hién tir lac
vat 1én doc dén lac dung lai trén doc bang

A.751. B.-751. C.601J. D. -60J.
Céu 14: Chon phat biéu khéng dang vé cong suat. Cong suét

A. l1a dai lugng dac trung cho tdc do sinh cong.

B. tinh bang cong sinh ra trong mot don vi thoi gian.

C. la dai luong v6 hudng.

D.codonvilal.
Cau 15: Mot vat co khdi luong 2kg duoc tha roi tu do tr d§ cao 20m, lfiy g = 10 m/s%. Cong suét trung
binh cua trong lyc trong 2s dau tién la

A. 800 W. B. 400 W. C. 100 W. D. 200 W.
Cau 16: Mot vat 6 khdi luong 200g dugc tha roi tu do tir dd cao 20m, g = 10 m/s. Cong suét tire thoi
cua trong luc khi vat cham dat 1a

A. 60 W. B. 50 W. C.30 W. D. 40 W.
Cau 17: Mot dong co 6 t6 sinh ra mot lyc phat dong bﬁng 2400N lam 6 to chuyén dong théng déu véi van
toc 48km/h. Cong suat cua dong co bang

A. 3 kW. B. 50 W. C. 32 kW. D. 115200 W.
Cau 18: Mot 6 to c6 khdi luong 30 tin bat diu chuyén dong. Sau thoi gian 10s thi dat van toc 45km/h. Bo
qua ma sat, cong suat trung binh ctia luc phat dong trong thoi gian do bang
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A. 234375 W. B. 23437,5 W. C.32437,5W. D. 324375 W.
Céu 19: O thoi diém to = 0 mot vat co khdi luong 1500g bat dau chuyén dong khong ma sat dudi tac
dung cua luc c6 d6 16n F cung phuong chiéu véi chiéu chuyén dong cua vat. Sau thoi gian 5s, van toc dat
4m/s. Cong suat tic thoi cua luc F ¢ thoi diem t =4 giay bang

A. 3,20 W. B. 6,40 W. C. 3,84W. D. 4,80 W.
Céu 20: Mot 6 t6 chuyén dong déu trén dudng nam ngang véi van toc 30 km/h trén dudng d6 bé tong.
bén doan duong nhya luc can tac dung 1€n 6 t6 giam 1 ntra. Coi cOng suat cua 6 to khong do6i. Van toc
cua 0 t0 trén doan duong nhya la

A. 15 km/h. B. 60 km/h. C. 30 km/h. D. 45 km/h.
Céu 21: Mot 6 to chuyén dong trén doan dudng bang phang véi van téc 60km/h. Pén doan dudng gd
ghe, luc can tang gap doi. Mo ga toi da cling chi lam cong suat dong co tang gap 1,5 lan. Van toc cua 0 to
trén doan duong go ghé co gié tri 1on nhat bang

A. 45 km/h. B. 40 km/h. C. 30 km/h. D. 80 km/h.
Cau 22: DPai lugng dac trung cho kha nang sinh cong ctia mot vat trong mot don vi thoi gian goi la

A. cong co hoc. B. cong phat dong.

C. cong can. D. cong suit.
Céu 23: Mot xe c6 khdi lugng m = 50 kg chuyén dong déu 1én dbc, dai 10 m nghiéng 30° so v6i dudng
ngang. Luc ma sat Fus = 40 N, 14y g = 10 m/s?. Cong cta luc kéo F theo phuong song song véi mit phang
nghiéng khi xe 1én hét doc 1a

A. 5400 J. B. 1000 J. C. 2000 J. D. 2900J.
Céu 24: Mot gau nude khdi luong 10kg kéo cho chuyén dong thang déu 1én do cao 5Sm trong thoi gian 1
phut 40 gidy, g = 10m/s>. Cong suét cua luc kéo bang

A. 400 W. B.40 W. C.5W. D. 500 W.
Céu 25: Mot dong co dién cung cp cong suat 2KW cho 1 cin ciu dé nang vat 100Kg chuyén dong déu
1én cao 50m. Lay g = 10m/s2. Thoi gian dé thuc hién cong viée d6 1a

A. 40s B. 25s C. 45s D. 50s
Céu 26: Mot van dong vién ddy ta ddy mot qua ta ning m = 2 kg dudi mot goc nao d6 so v6i phuong
nam ngang. Qua ta ro1 khdi tay van dong vién ¢ do cao 2 m so véi mat dat. Cong cua trong luc thuc hi¢n
duogc ké tir khi qua ta roi khoi tay van dong vién cho dén luc roi xudng dit (g = 10 m/s?) 1a

A. 20J B. 40J C. 200J D. 400J

Céu 27: Mot 4m dun nude siéu toc ¢ cong suat 2KW. Dé dun 1
lit nudc s61 can mot nhi¢t luogng 1la 100000J. Thoi gian dé dun so61
2 lit nude & cung di€u ki¢n nhu gia thiét 1a

A. 200s B. 100s

C. 50s D. 40s

Céu 28: Puong tron c6 duong kinh AC = 2R = 1,2m. Luc F c6 phuong song song v6i AC, ¢ chiéu
khong doi tir A d&én C va c6 do 16n S00N. Cong cua luc F sinh ra dé 1am dich chuyén vat trén cung AD c6
s6 do cung bang 60° bing
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A. 400J B. 200J C. 150 D. 100J
Céu 29: M6t ngudi kéo mot hom gd truot trén san nha bang mot day c6 phwong hop véi phuong ngang
mot goc 60°. Luc tac dung 1én day bang 150 N. Cong cua luc do khi truot duge 10 m 1a

A. 1275 ]. B. 750 J. C. 1500 J. D. 6000 J.
Céu 30: Mot ngudi kéo mot hom gd truot trén san nha bang mot day c6 phwong hop véi phuong ngang
mot goc « . Luc tac dung 1én day bang 100 N. Cong cua luc d6 khi trugt duge 8 m 1a 500J. Gia tri cua
goc o bang:

A. 30°. B. 31°. C.51°. D. 45°.
Cau 31: Mot vat co khdi luong m = 500g truot tir dinh B dén chan C cua mot mit phing nghiéng c6
chidu dai ¢ =BC =2m, goc nghiéng S; g = 10m/s>. Cong cua trong lyc thyc hién khi vat di chuyén tir B
dén C bang 47.

Gié tri ciia B bang

A. 30°. B. 31°. C.51°. D. 24°.
Cau 32: Nho mdt can cau, mot kién hang co khdi luong 5 tan duoc bat dau nang th'fmg dimg 1én cao
nhanh dan déu, dat d6 cao 10m trong 5s. Ly g = 10 m/s>. Cong cta lyc nang trong gidy thir 5 bang

A. 1,80.10°]. B. 1,94.10°]. C.14,4.10°J. D.24,4.10°].
Céu 33: Mot 6 to chay trén dudng ndm ngang v6i van toc v = 72 km/h. Cong suét ciia dong co 1a P =
60kW. Lyc phat dong cuia dong co la:

A. 3000 N B. 2800 N. C.3200 N. D. 2500 N.
Céu 34: Mot thang may c6 khéi lwong m = 3 tin bat dau di 1én véi gia toc a =1 m/s?, 14y g = 10 m/s.
Trong thoi gian 4 gidy dau tién cong sudt trung binh cua luc kéo thang may 1a

A. 33 kW. B. 66 kW. C. 55 kW. D. 44 kW.
Cau 35: Mot vat chiu tac dung cua lan luot ba luc khac nhau Fi > F,> F3 va cung di dugc quang dudong
trén phuong AB nhu hinh v€. Sinh cong tuong ung 1a A1;Az va As.

A : B
—
Fs) = Fys) = Fyg)
Hg¢ thirc ding la
A A > A, >A, B. A<A, <A, C. A =A,=A, D. A, <A <A,

Cau 36: Mot vat ¢ khoi lugng m ném th'fmg dtmg lén trén voi van tdc ban dau vo sau mot thoi gian t vat

Chuyén dong vé vi tri ban dau. Cong cta trong luc cua vat da thuc hién trong thoi gian néi trén bang
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1

2
A. —mv Yo
2

‘g
Cau 37: Mot vat co khdi lugng m = 3 kg dugc kéo 1én trén mat phang nghiéng mot goc 30° so véi

B. 2mv, C D.0

phuong ngang boi mot lyc khong doi F = 70 N doc theo mit phang nghiéng. Biét hé s6 ma sat 14 0,05, lay
g =10 m/s>. Tong cong cua tat ca cac luc tac dung 1én vat 1a 215].

=4

F

Quing dudng twong Gmg vat di di chuyén bang

A. Im. B. 2m. C.4m. D. 6m.
Cau 38: Mot 6t0 c6 khdi luong 1 tin, khi tit may chuyén dong xudng dbc c6 goc nghiéng A= 30° thi
chuyén dong thang déu. Khi 1én dbc d6 véi van toc khong dbi 36 km/h thi dong co 6t6 phai co cong suét
1a P, lay g = 10 m/s>. Gi4 tri ctia P bang

A. 500 kW. B. 36 kW. C.50 kW. D. 100 kW.
Céu 39: Mot may bom nudc mdi phut cé thé bom duoc 900 kg nudce 1én bé nude ¢ d6 cao 10 m cho rang
hi¢u sut 14 100%, 14y g = 10m/s. Cong sut ctia may bom 1a

A. 1,5 kW. B. 2,2 kW. C. 1,2 kW. D. 2,1 kW.
Céu 40: Puong tron c6 duong kinh AC = 2R = 1,2m. Luc F c6 phuong song song v6i AC, ¢ chiéu
khong doi tr A dén C va c6 do 16n S00N. Cong cuia luc F sinh ra dé 1am dich chuyén vat trén cung AD la
150 J. SO do cung AD ma vat da dich chuyén bang

A. 30°. B. 60°. C. 45°. D. 90°.

DAP AN

1.B 2.C 3.D 4.C 5.D 6. A 7.B 8.C 9.9A | 10.C
11.B | 12.D | 13.D | 14.D | 15.D | 16.D | 17.C | 18.A | 19.C | 20.B
21.A | 22.D | 23.D | 24.C | 25.B | 26.B | 27.B | 28.C | 29.B | 30.C

31.D | 32.B | 33.A | 34.B | 35.C | 36.D | 37.C | 38.D | 39.A | 40.B

Cau 1: bPap an B

Cong A=FS.cosa
Néu a =90° thi A =0 va lyc vudng goc v6i phuong chuyén doi Luc khong sinh cong.
Cau 2: Pap an C
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Cong A=FS.cosa

Néu 90° < o <180° (o tir) thi A <0 va lyc c6 tac dung can trg lai chuyén dong, khi d6 A goi 1a cong can
(hay cong am).

Cau3: bapan D

Vi khi vat chuyén dong c6 gia tc thi xay ra hai trudng hop:

+ Truong hop 1: vat chuyén dong nhanh dan thi hop luc tac dung 1én vét sinh cong duong.

+ Truong hop 2: vat chuyén dong cham dan déu thi hop luc tac dung 1én vat sinh cong am.

Cau 4: Pap an C

Vi theo dinh nghia vé cong suét thi:

+ Cong suit 1a dai luong do bang cong sinh ra trong mot don vi thoi gian.
A 1 A X A
+ Cong thtrc tinh cong suat: P=—
t

Cau5: bapan D

Cong cua luc F 1a
A =Fs.cosa = 5.6.cos(60°) =15]
Cau 6: Pap an A

a=0°| p
L 4

—

v P
S.
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Trong luc tac dung 1én vat xac dinh bdi:
P=mg=3.10=30N
Quang duong vat roi tu do sau thoi gian 5s 1a
S :%gtz = %.10.52 =125(m)

Goc tao boi trong luc P va van toc viaa=0°
Vay cong ma trong lyc thuc hién khi vat roi tu do thoi gian 2s 1a A =Fscosa =30.125=3750J
Cau 7: Dap an B
Cong suit tirc thoi: P=F.v,
V6i v, 1a van tdc tirc thoi tai thoi diém t
Vay ta c6 do 16n:
+Luc: F=P=m.g=3.10=30N
+ Van tdc tire thoi tai thoi diém t khi cham dat:

v, =gt=10.5=50m/s
Cong sut tirc thoi: P=F . v, =30.50 = 1500 W
Cau 8: Pap an C

t= Z—S =6s

g

Quing dudng di trong 4s dau:

S = % g4’ =80m
Khi di dugc 4s dau thi vat dang ¢ d§ cao 100m
= A, =mg.h =8000J

Cau 9: Pap an A

Cong cua lyc F 1a
A=Fs.cosa = 5.6.cos(60°) —15J

Cong suit cua luc kéo bang
P= AL 3,75W
t 4
Cau 10: Pap an C
Trong luc tac dung Ién vat xac dinh bdi:
P=mg=0,2.9,8 =1,96N
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Quing dudng theo phuong thang dimg vat roi tu do sau thoi gian 2s 1a
1 1

h=S =—gt’*=—.9,8-4* =78,4(m
y =780 =7 (m)

Goc tao boi trong luc P va van tbc v 1a a luén thay ddi do vay viéc dung cong thuc tryc tiép
A =Fscosa 1a khong dang. D€ lam bai toan nay ta phai dua vao chu y ¢ vi du 3 d6 1a A =mgh
Vay cong ma trong lyc thuc hién khi ném ngang sau thoi gian 2s 1a:
A, =mgh=1,96.78,4 ~154)
Cau 11: Pap an B

@ ->
O P x
Y
Chon Ox nhu hinh vé
Tinh luc kéo theo dinh luat II Niu-ton
Tacd 5 = E +E ,+P+N
m
+ Chiéu 1én chiéu dwong ta dugc
E -F
a ZMQF]( cosa=ma+F_
m
F cosa=ma+uN= ma+,u.(P—Fk sina)
—F = m(a+ﬂ~g)
cosa + usina
. 8(1+0,2.9,8
+ Thay s6 ta duoc: F, =—ut0:298) 351575y

cos(60)+0,2sin(60")
Tinh quing duong di dya vao cong thirc chuyén dong thing bién dbi déu:
+ S=v,t+ 1 at’

2

+ Thay s ta dugc: S=0+%.1.42 =8m

Cong cua luc kéo trong thoi gian 5 gidy ké tir khi bat dau chuyén dong 1a
A =Fscosa =35,175.8.cos(60 ) ~ 140,7]
Cau 12: Pap an D

Trang 18/31



Chon Oxy nhu hinh vé
Theo dinh luat II Niu-ton
, . P+N+E

+Tacob a=—-—""4
m

+ Chiéu 1én Oy ta dugc

_Pcos f—N+0
m

0

= N=Pcosf

Lyc ma sat tdc dung 1én vat la:

E,=uN=pumgcos (1)

CA 10° -

Theo hinh ta c6: cos f = =
CB

Tu (1) va (2) ta duoc:

F.,=uN=pumg.cosf=0,22.10.0,8=3,2N

Cong cuia lyc ma sat khi vat chuyén dong duoc nira doan dudng trén mit phing nghiéng 1a

A =FS.cosa = 3,2%.cos(180") =—16J

Cau 13: Pap an D

Cong cua trong lyc thuc hién tir luc vat 1én dbc dén luc dung lai trén dbe béng: Ay = mgh
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3

V6i h 14 hiéu do cao tir vi tri dau dén vi tri cudi, tinh theo hinh ta c6: | h |=5.sin(3) = s.g =3m

Vay: A; =mgh =2.10.(-3) =-60J
Cau 14: Pap an D
Cong suét c6 don vi la W
Cau 15: Pap an D
Cach 1:
Trong luc tac dung Ién vat xac dinh bdi:
P=mg=2.10=20N
Quang duong vat roi ty do sau thoi gian 2s 1a
1 1
S=—gt’ =—.10.2> =20(m
S8t =7 (m)

Goc tao boi trong luc P vavantoc v 1a o =0°

Vay cong ma trong luc thyc hién khi vat roi ty do sau thoi gian 2 s la:

A =Fscosa =20.20=400J
Cong suit trung binh cua trong lyuc trong 2s dau tién 1a:

P=—= =200W

A 400
T2

Cach 2:

Dung cong thirc P=F.v

Véi v 1a van tdc trung binh v = v

Quang duong vat roi ty do sau thoi gian 2s 1a

S, =la‘[2 =l~10.22 =20m
2 2

S

V:V:i:?:m(m/s)

Véay P, =F.v=2.10.10=200W
(Vi luc chinh 1a trong lvc F=P=m.g=2.10=20N))
Cau 16: Pap an D
Cong suit tirc thoi: P=F.v,
V6i vi 1 van toc tie thoi tai thoi diém t
Vay ta c¢6 d¢ 16n:
+Luc: F=P=mg=0,2.10=2N

+ Van toe tic thoi tai thoi diém t khi cham dat: v, = /2.g¢h =+/2.10.20 =20m /s

Cong suét tic thoi: P=F.v, =2.20=40W
Cau 17: Pap an C
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Chuyén dong thang déu thi van téc khong thay ddi do vy van téc khong thay ddi, vi vay cong suat khong
thay doi. Do vy cong suat trung binh ciing bang cong suét tic thoi vay: P = P =F.v,

Vi vi 12 van tdc tic thoi tai thoi diém t

Vay ta c6 do lon:

+ Luc: F =2400N

48000m _ 40

+ Van tbc tic thoi tai thoi diém t: v, = 48km/h = =
1.60.60 3

m/s

Cong suat tirc thoi: P = F.v, =2400 ? =32000W =32kW

Cau 18: Dap an A

™I

: IJ nl S
:_— T

A R R

O :r
@ »
Gia tdc cta vat thu duge: a = i—: = 12’150_ 0_ 1,25m/s”

Luc phat dong: F=m.a =3000.1,25=37500N
Quang duong vat di duoc:

(v,) =(v,) =2a8=12,5"~0=2.1,25S
©S=62,5m

Goc tao boi Luc phat dong fp; va van tdc vidaa =0°
Cong ma Luc phat dong F—pd thuc hién:
A =Fscosa =37500.62,5 =2343750]

Cong suit trung binh cta luc phat dong trong thoi gian 10 gidy d6 bang

P :%:M = 234375W
Ciu 19: Pap an C
E, s
L R
R A
O X
- >

Gia tdc cua vat thu duoc:
a:ﬂ:ﬂ:O,Sm/s2
At 5

Do khong ma sat nén lyc tac dung:
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F=ma=1,50,8=12N
Van tdc tic thoi ciia vat ¢ thoi diém t = 4 gidy bang:
v, =V, +at=0+0,8.=3,2m/s
Cong suét tuc thoi cia lyc F o thoi diém t = 4 gidy bang:
P=Fv, =1,23,2=3,84W
Cau 20: Pap an B
O t6 chuyén dong déu trén dudng nam ngang nén cong suit cua xe xac dinh boi:
P=Fv=P=F.v\(1)

P=F.v, (2)

Chia (1) va (2) ta dugc:

1:F1'V1 :1: Fl'Vl _ Vl
F.v,

1 1
EFl Vi E'Vz

Thay s ta dugc: v, =2.30 = 60km/h

S v, =2v,

Cau 21: Dap an A

O t6 chuyén dong déu trén dudng nam ngang nén cong suit cua xe xac dinh boi:
P=Fv=P =F.v,(1

P,=E.v, (2)

Theo bai mé ga t6i da ciing chi lam cong suit dong co ting gip 1,5 1an vay: P,yax =L5P,(3)

Tu (1); (2) va (3) ta duoc:

1 Ky 1 Fv, v
L5 Evyux L3 (2E)v, 2V,
LS5.v,
< Vomax = 5
Thay s6 ta dugc: v,y = I’STVI _L 52'60 =45km/h

Cau22: Pap an D
Cau23: Papan D
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N K

g -
- ”
vl A
C S8
Tinh luc F theo dinh luat IT Niu-ton:
FTacd T E+F +P+N
m

+ Chiéu 18n chiéu dwong ta dugc

. E —Psin f-F
m

E =Psin f+F,

=0=F —-Psinf-F,,

Thay sb ta dugc:

F, =Psin 8 +F,, =50.10.sin(30")+40 = 290N

Cong cua luc kéo F theo phuwong song song v6i mét phang nghiéng khi xe 1én hét dbc 1a
A =FS.cosa =290. lO.cos(Oo) =2900J

Cau 24: Pap an C

Cach 1:

vP
Cong can thiét dé kéo vat 1én cao 5 m la: A =FS.cosa
V6i F=P=m.g=10.10=100N

S=5m

a=0
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Vay A =100.5.cos(0") = 5001

Cong suit cua luc kéo bang
A 500

t  60+40

Cach 2:
Chuyén dong thang déu thi van téc khong thay ddi do vy van téc khong thay ddi, vi vay cong suat khong
thay d6i. Do vay cong Suét trung binh cling br:ing cong suét tic thoi vay:

P=P =Fv, =Fv

Véi

+Lyc: F=P=m.g=10.10=100N

+V@ntéc:v=§= > =0,05m/s
t 60+40

+ Cong suat tirc thoi: P =F.v=100.0,05=5W
Cau 25: Pap an B
Cong can thiét dé kéo vat 1én cao 50 m 1a: A =F.S.cosa
Vo1 F=P=m.g=100.10=1000N
S=5m
a=0
Vay A =100.5.cos(0) = 50000
Cong nay chinh 1 céng ma dong co dién di cung cép do vay:
A =Pt = 50000 =2000.t = t = 25(s)
Cau 26: Pap an B

A >~ Y
b
LY
LY
b —
v
%
L
h \
\ -
W\ v
51.
\
7 5

Trong luc tadc dung 1én vat xac dinh béi: P=mg=2.10=20N

Goc tao boi trong luc P va van toc v 1a o luon thay ddi do vay viéc dung cong thuc truc tiép
A =Fscosa 1a khong ding. Dé 1am bai toan nay ta phai dua vao cht ¥ & vi du 3 d6 1a: A = mgh

O day h 1a hi€u d6 cao ¢ vi tri dau va cubi nén: h=2m

Cong cua trong luc thuc hién duoc ké tir khi qua ta roi khoi tay van dong vién cho dén lac roi xuéng dét
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A, =mgh=202=40J
Chi y: Cong cua trong luc khong phu thudc hinh dang dudng di cta vat ma chi phu thudc cac vi tri dau
va cudi. Trong luc duogce goi l1a luc theé hay lyc bao toan.
Cau 27: Pap an B
Am dun nuéc 1a thiét bi dién chuyén héa ning luong dién sang nang luong nhiét
Cong A chinh 14 s6 do chuyén héa ning lugng, tic 14 cong tiéu thu dién nang chinh 1a phan ning luong
dién da tiéu thuy ciling chinh 1a nang lugng nhiét tda ra: Asisu thy dien = Qnhiet

Viy ta co:
Aticu thy dien = Qnniet = P.t =2000.t =100000.2 = t =100(s)
Cau 28: Pap an C

AI.._-..._;_.__. ______ e
|

| "
0 b AN

A

Do vat di chuyén theo dudng cong nén ta ap dung cong thirc bd dé tinh cong

A =FS.cosa = F.S(F)

voil S@) chinh 13 d6 dai dai s6 hinh chiéu cta dudng cong 1én phuong cia lyc F

Vay ta co: F=500N

S; =AD =R—-Rcos(60")=0,6-0,6cos(60 ) =0,3m

Thay vao ta dugc

A=FS.cosa = FS(F) =500.0,3=150J

Cau 29: Pap an B

i -, ¢
" ok

i '.q.._l..

T

mmﬁ&uxm@m&mmm@&\mmmﬁ&m&

Cong A cua luc kéo trong 1a
A=FS.cosa = 150.10.cos(6o°) =1750]
Cau 30: Pap an C

Cong A cua luc kéo trong 1a
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A =FS.cosa = 500=100.8.cos(x)

500

& cos(a) =
@) 100.8

a~51

Cau 31: Pap an D

Trong luc tac dung lén vat xac dinh boi: P =mg
Quéng duong vat di chuyén chinh 14 chiéu dai mat phang nghiéng: ¢ =BC =2m
Cong ma trong lyc thuc hién khi vat di chuyén hét mat phang nghiéng 1a:
A =Fscosa =mg.l.sin
Vi a+ =90
Thay sb ta dugc:

A =mg.l.sin f = 4=0,5.10.2sin(f)
4 2

Ssin(f)=————==< fx24
#) 0,5-10.2 5 p
Cau 32: Pap an B
y
A - A
[
oo | F
=
FJ.
9]
. 4‘
o P
Y

Luc kéo cta can ciu la:
+ Theo dinh luat II ta co:

_ _E +P
+Taco a=-*
m
P F, -
+ Chiéu 1én Oy ta dugc: a = =F =ma+P
m
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Véi S=V0t+%at2 :>10:0+%.a.52 =a=0,8m/s’

Vay F, =ma+P =5000.0,8+5000.10 = 54000N
+ Quang duong vat di dugc trong giay thu 5:

1 1

S =S.-S,=-.0,8.5-—.0,8.4* =3,6m
(4s—5s) 5 4 2 2

+ Cong cua lyc nang trong gidy thir 5 bang

A =FS.cosa =54000.3,6.cos(0") =194400]

Cau 33: Dap an A

O t6 chuyén dong déu trén dudng ndm ngang nén cong suat clia xe xac dinh boi: P=F.v

P6i v=72km/h =m=20m/s
60.60

Vay tacod: P=Fv=60000=F.20<< F=3000N
Cau 34: Pap an B
Luc kéo thang may la:
+ Theo dinh luat II ta co:
F +P
m

+Tacd a=

F -P
m

+ Chiéu 1én Oy ta dugc: a =

= F =ma+P
Véia =1m/s?
Vay E, =ma+P=3000.1+3000.10 =33000N
+ Quang duong vat di duoc trong 4 gidy dau tién
1 1
Siuy = Vot+—at’ =0+—.1.4°> =8m
(4s) 0 2 5
+ Cong cua luc kéo thang may trong 4 gidy dau tién
A =FS.cosa =33000.8.cos(0") = 264000J

+ Cong suit trung binh cua luc kéo thang may 1a
A 264000

===

Cau 35: Pap an C

P =66000W

i Fa

A = B
O
Fys) = Fys) = Fys)
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Theo cong thirc tinh cong ta dd xdy dung duogc cong thirc bd dé:

A=FS.cosa=FgS (*)

+ Fg, chinh la d¢ dai dai s6 hinh chiéu ctia lyc F 1én phuong ciia quy dao chuyén dong S

+ Theo hinh ta co: K =F, =Fq,

+ Mat khac theo bai: S, =S, =S, = AB
+ Do vay tu (*) tasuyra: A, =A, =A,
Cau 36: Pap an D

(4]
hl =5 hz
.-i-‘\ IIIIIIIIIIIIII .
Piém dau = Diém cudi
-
w P

Cong thirc tinh cong cia trong luc:
A=FS.cosa = FS(F) =mgh
+ Trong do
S, =h1a do dai hinh chiéu diém dau va diém cudi 1én phuong luc, ciing chinh 1a hiéu do cao diém
dau va diém cuoi, vay: S =h=h, -h, =0
+ Do vay tu (*)tasuyra A=0
Cau 37: Pap an C

Vit chiu tac dung cua céc lyc: Luc kéo F , trong luc p , phan lyc N cua mat phéng nghiéng va lyc ma sat

E

Hop luc cua tat ca cac luc tac dung Ién vat la:
F, =F +P+N+F_

Chiéu 1én phuong chuyén dong ta dugc:
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E

hi(s) = FE -F —-Psina
Thay s6 ta duoc:

E

hi(S)
Tong cong cua tt ca cac luc tac dung 1én vat 1a 215J vay ta co:

AFhl =F,S.cosa =F5.S=215=53,7S < S=4m

Cau 38: Pap an D

Khi tat méy, xudng déc, hop luc tac dung 1én 6 t6 1a:

Hop luc cua tat ca cac luc tac dung Ién vat la:

F, =F +P+N+F_

Chiéu 1én phuong chuyén dong v6i chuyén dong déu ta duoc:
Fis=0=F, —Psinf=F =Psinf

= mg.sin f = p.mg.cos S(1)

Khi 6 t6 1én déc, dé 6 t6 chuyén dong déu thi Iuc kéo cta 6 t6 phai 1a:

E =mg(sin S+ ucos B) (2)
Tu (1) va (2) ta duoc:

E =mg(sin S+ ucos ) =2.mg.sin S
Cong suat cua 6 t6 khi do:

P =Fv=2.mg.(sin f).v
Thay s6 ta duoc
P =Fy =2.1000.10(sin30")10 =100000W
Cau 39: Pap an A
Cong may bom thuc hién trong 1 phut:

A =mgh =90000J

Cong suat ciia may bom: P = % =1500W

=F, —F,, —Psina =70-0,05.3.10.005(30") -3.10.sin(30") =53,7N
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Cau 40: Pap an B

ml

A 4

)

Do vat di chuyén theo dudng cong nén ta ap dung cong thirc bd dé tinh cong

A=FS.cosa = FS(F)

Vi S@) chinh 13 d6 dai dai s6 hinh chiéu ctia duong cong 1én phuong ciia luc F
Vay ta co:

F=500N

S = A'D =R —Rcos(f) =R.(1-cos(B))

Thay vao ta dugc

A=FS.cosff = F.S(l-:)

=150=500.0,6.(1-cos )

&cosf= 1

= B=60
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§3. PONG NANG. THE NANG TRONG TRUONG.
CO NANG CUA VAT CHUYEN PONG TRONG TRONG TRUONG
I. TRONG TAM KIEN THUC
1. Ning lugng ma mot vat co duoc do nd dang chuyén dong goi 1a dong ning.
2. Bong nang cua mat vat khéi luong m dang chuyén dong véi van tdc v duoc xéac dinh theo cong thuc:
W, = Ly
2
Trong h¢ SI, don vi cia dong nang 1a jun (J).

3. Trong trudong hop vat dang chuyén dong duéi tac dung cua luc F thi cong cua luc F bang do bién
thién dong nang cua vat

1 1
A=W,-W, =5mvi —Emvl2

4. Thé nang trong truong cia mot vat 1a dang ning luong tuong tac gitta Trai DAt va vat; nd phu thudc
vao vi tri cua vat trong trong truong.
5. Khi mot vat khdi lugng m dit & do cao z so voi mat dat (trong trong truong cta Trai Dat) thi thé ning
trong trudng cua vat dugc dinh nghia bang cong thirc

W, =mgz
Thé ning trén mat dit bang khong (z = 0). Ta noi, mit dat dwoc chon 1a mébc (hay gbc) thé ning.
Trong h¢ SI, don vi do thé nang la jun (J).
6. Cong A1> cua trong luc br:ing hiéu thé nang cua vat tai vi tri dau W, va tai vi tri cudi W, tire 1a b?mg
d6 giam thé ning cua vat:

A,=W, -W,
7. Co ning ciia mdt vat bang tong dong ning va thé nang cua no.
Biéu thtrc cia co nang la W =W, +W,, trong d6 W4 la dong ning cua vat, Wi 1a thé nang cua vat.
8. Khi mot vat chuyén dong trong trong truong chi chiu tac dung cua trong lyc, thi co ndng cia vat [a mot
dai lugng bao toan:

1 . .
W= Emv2 +mgz = hang so.

9. Khi mdt vat chuyén dong trong trong trudng, néu vat chiu tac dung thém luc can, lyc ma sat, thi co
nang cua vat s bién d6i. Cong cua cac luc can, lyc ma sat b?mg dd bién thién cua co nang:
A=W,-W,
II. CAC DANG BAI TAP PIEN HINH
Dang 1: Bai toan tinh dong niang cia vat
Phwong phap giai:
Budre 1: Tu kién thirc vé chuyén dong ta xac dinh dugc van tdc cua vat.
Bude 2: Biét duoc van toc ta xac dinh dugc dong nang cua vat theo biéu thuc:

1
W, =—mv’
2
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Vi du 1: Mot 6 t6 c6 khdi lwong 1,5 tin dang chuyén dong thang déu trong 2 gid xe di duoc quing dudng
72 km. Bdng nang cua 6 t6 nay bang
A.9721]. B. 150 kJ. C. 75k]. D. 972KkI.
Loi giai:
Tinh vén tdc cua xe qua kién thirc vé chuyén dong thang déu:

s 12 36000

\Y 36km/h=—=10m/s
t 60.60

Pong ning clia 6 t6 ndy bang
W, =mv’ = %.1500.102 =75000J = 75kJ
Pap an C
STUDY TIP: Dong nang cua mot vat W, = %mVZ(J )
Trong d6 m c6 don vi tinh (kg).
Van tc c6 don vi tinh (m/s).
Vi du 2: Mot hon dé co khéi luong m = 200g roi tu do khong van tdc dau tir mot diém cach mat dat 45 m,
tai noi c6 gia toc trong trudng g = 10 m/s%. Pong niang cua hon da ngay trude khi cham dat 1a
A.45]. B. 90 J. C. 180 1. D. 900 J.
Loi giai:

Van toc ctia hon d4 ngay trude khi cham dét 1a: v =./2gh
Dong ning ctia hon da nay bang: W, = %mv2 = %m.(\/lgh )’ =m.gh

Thay s ta duge: W, =0,2.10.45=90J
Pap an B
STUDY TIP: Pong ning cua mot vat roi tu do tir d6 cao h ngay trude khi cham dat bing W, =mgh(J)

Vi du 3: Mot vat co khéi luong m = 400g roi tu do khong van tdc dau tir dinh mot toa nha cao 80 m, tai
noi co gia toc trong truong g = 10 m/s>. P9 bién thién dong ning vt roi dugc trong gidy thir 3 bang
A. 1001J. B. 80J. C. 180J. D. 320J.
Loi giai:

Cach 1:
Van tbc cta vat roi ¢ ddu gidy thir 3 chinh 13 van tdc & cubi gidy thir 2 vay ta duoc:

Vi giay thit 3= Veudi giay tha2 = gt, =10.2=20m/s
Dong ning cua vat & dau gidy thir thir 3 1a: W, = %mvz = % 0,4.20% =80J
Van tc cta vt roi & cudi gidy thir 3 : Veusi giay e 3 = gt =10.3=30m/s
Pong ning cua vat ¢ cudi gidy tha 3 1a

W, = L 1.0,4.302 =180J
2 2

Do bién thién dong nang vat roi duoc trong gidy thir 3 bang
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AW, =W, - W, =180-80=100J
Pap an A
STUDY TIP: Quang dudng vt roi ty do trong gidy thirn: As, = %(211 -1
Do bién thién dong nang vat roi duoc trong gidy thir n bang
AW, = mg%(2n 1)
Cach 2: Chu y dén cac cong thire giai nhanh can nhé trong study tips ta c6 thé giai nhanh nhu sau:
W, =mgh = AW, = mgAh = mgAS = mg%(2n -1)

Vi du 4: Mot vat c6 khdi luong m = 400g dang chuyén dong tron déu vai van tée goc 30 vong/phut, ban
kinh quy dao tron 2 m. Pong ning cua vat nay bang

A. 7201. B. 1440J. C. 3,9J. D. 7,9J.
Loi giai:

Van toc dai cta chuyén dong tron 13: v = cr = 30.27 :2=2mm/s

A - 5 A \ N 1 2 1 2
Dong nang cua vat nay bang: W, = Emv = 5.0, 4.27m) =7,9]

Pap an D

Vi du 5: Mot vat co khéi luong m dang chuyén dong khi d6 vat c6 dong luong 1a p ¢ dong ning 1a Wa.
H¢ thtrc dung 1a

A. P2 =2mWa. B. P> =mW,. C. (Wq)*> =2mP. D. (W4)> = mP.

Loi giai:

Dong lugng cua vat xac dinh bé1 P=m.v (1)

1
DPong niang cua vatla W, = Emv2 (2)

Tu (1) ta duge v= P thay vao (2) ta dugc:
m

2 2
W, L =lm(£j L op =2mW,
2 2 (m 2m

Pap an A
STUDY TIPS: Mot vat c6 khéi lugng m c6 dong luong 1a P c6 dong ning 1a Wa.
Khi d6: P? =2mW,
Dang 2: Bai toan tinh thé niing trong truong cia vat
Phwong phap giai:
Budre 1:
Chon gdc tinh thé ning (W, =0 Z, =0).( cht y thuong ta chon tai mit dat).
Tir kién thue vé chuyén dong ta xac dinh duoc gia tri dai s6 Z cua vat so voi mbe thé ning.

Buwéc 2:
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Biét duoc gia tri dai sb Z ta xac dinh dugc thé nang cua vat theo biéu thire
W, =mgz

Vi du 1: Mot vat co khéi luong m = 100g dang roi tu do khong vén tdc dau tir
mdt diém O, chon goc tinh thé nang (Zo = 0) tai O, lay gia tdc trong trudng g =
10 m/s?. Thé ning cua vat sau khi roi dugc sau 4 gidy bang

A. 80J. B. -80J.

C. 40J. D. -40J.

Loi giai:

Chon gbc tinh thé nang (Z, = 0) tai O tirc 1a vi tri vét bat dau roi.

Quiéng duong vat roi dugc sau 4 gidy bang
1 1
S=—.gt’=—.10.4° =80m
2 2
Gi4 tri dai sd cua toa do Z cla vat so véi mdce br?mg
Z =-S=-80m

Thé ning cua vat sau khi roi dugc sau 4 gidy bang
W, =m.gz=0.1.10.(-80) = -80J

Chu y:

- Gia tri cua thé ning phu thudc vao mée tinh thé ning.

- Thé nang c6 gia tri dai s6 duong hoac am phu thude vao gia tri dai s6 cua do cao Z.

z J".+ 7 A+
o¢ 750 il
m
7<0 @D O®
7
Thé' nang co gia tri am Thé ning co gia tri dweong

Vi du 2: Tai thoi diém to = 0 mot vat co khdi luong m =
500g bat dau truot khong ma sat tir dinh ciia mot mat phang
nghiéng c6 chiéu dai /=14m, gbéc nghiéng f= 30° g =
10m/s?, mdc tinh thé ning tai vi tri chdn mat phang nghiéng.
Thé nang trong truong cua vat & thoi diém t = 2 gidy bang
A.-251]. B.-101J.
C. 10J. D. 25].

Loi giai:

!
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N
+ Chon mdc tinh thé ning tai vi tri chdn mit phang nghiéng
+ Tinh gi4 tri dai s6 dd cao Z cua vat so v6i mdc:

- Gia tdc cua vat truot khong ma sat trén mit phang nghiéng

a = gsin(f) =10.sin(30") = 5m /s’

- Quing dudng vat truot sau 2 gidy bang:
S= V0t+lat2 = 0+l.5.22 =10m
2 2

- Theo hinh ta c6 Z = (£~S)sin() = (14-10)sin(30") = 2m

+ Vay thé ning trong trudng cua vat ¢ thoi diém t =2 gidy bang
W, =mgz=0.5.10.2=10J
Pap an C
STUDY TIP: Truc OZ 14 truc thing ding chiéu duong hudng 1én gbe O 1a vi tri mbc thé ning.
Tinh gié tri dai s6 clia d6 cao Z ta phai chiéu vi trf vat lén truc OZ.
Pé xac dinh mot cach tuong minh ta phai v& hinh, tinh Z qua hinh.
Vi du 3: Mot vat co khdi lugng m = 1kg dugc ném ngang tir d¢ cao h = 10m so voi mat dét, chon mdc thé
nang tai mat dat, bo qua strc can cua khong khi, 1dy g = 10 m/s>. Thé ning trong trudng ciia vat sau thoi
gian 1,2 s vat dugc ném bang
A. -72]. B. -28]. C. 72J. D. 28].
Loi giai:

h

0
L Y

AN

+ Chon mdc tinh thé ning tai vi tri chan mit phing nghiéng
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+ Tinh gi4 tri dai s6 dd cao Z cua vat so vdi mbe
- V6i chuyén dong ném ngang theo phuong thing dung 1a chuyén dong roi tu do. Quing dudng theo
phuong thang dimg vét chuyén dong sau 1,2 gidy bang:

S=V0t+%at2 =0+%.10.1,22 =7,2m

Theo hinh ta c6 Z=(h-S,)=10-7,2=2,8m

Thé ning trong trudng cua vat sau thoi gian 1,2 s vat dugc ném bang
W, =m.gz=1.10.2,8=28J
Pap an D
STUDY TIPS: Xét bai toan chuyén dong trong mit phang (ném ngang, ném xién):
Khi tinh thé ning ta chi cin quan tim dén chuyén dong theo thanh phan thang ding OZ.
Vi du 4: Mot vat ¢6 khéi luong m = 3 kg dang roi tu do khong van A
tdc dau tir dd cao h = 4m, chon géc tinh thé nang (Zo =0 ) tai mat dat, =

liy gia tbc trong truong g = 10 m/s%. Thé nang cta vat & vi tri dong A A

ndng bang ba thé nang la -
A. 10J. B. 40J. v )
C. 301, D. 20J. e

m
Loi giai: Z $. ¥

Chon gdc tinh thé ning ( Zo = 0) tai mat dat.

Vén toc cla vat sau khi roi duge quang duong s, =h'la v=4/2.gh

2
DPong nang cua vat khi do: W, = %mv2 = %m.(wlz.g.h' ) =m.gh (1)

Thé ning cua vat tuong tmg véi vi tri d6 bang: OI ¥

W, =mgz= m.g.(h ~h' ) (2)

[Xét tong quat tai vi tri dong ning bang n thé nang thi
n.h
(n+1)

W, =nW, & m.gh' = n.m.g.(h —h') <h =

Gia tri dai so cua toa dJ Z cua vat so voi moc bang:
nh 1

Z=h-h'=h- = h
(n+1) (n+1)

Thé ning cua vat & vi tri dong ning bang ba thé ning 1a
W, =mgz= rn.g.(anl)h = 3.10.%.4 =30J
Pap an C
Chu y: Vit roi tu do tir 49 cao h, mdc thé niing tai mit dat khi W, =nW, thi
Gi4 tri dai sb toa d6 Z cua vat so véi moce b?mg:
n.h 1

Z=h-h'=h- =
(n+1) (n+1)
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Thé nang cua vat ¢ vi tri dong nang bang n lan thé nang la

h

W, =m.g.z=m.g.
cTMEZEME T

Dang 3: Bai toan bién thién dong ning; bién thién thé ning
Phwong phap giai
Budre 1:
Xac dinh luc (hop luc) tac dung vao vat.
Xéc dinh cong luc (hop luc) sinh ra.
A =FS.cosa
Budc 2:
Viét biéu thire bién thién dong nang cia vat bang cong hop luc tic dung 1én vat
A=Wy, -W, = lmv; _lmvf (2)
2 2
Hodc viét biéu thirc cho thé nang
A, = th -W, (2)
Tir (1) va (2) hay tir (1) va (2') ta s& tim duoc cac dai luong can tim c6 thé 1a:
+LucF
+ Quang duong S
+ Van tde
+ DOng nang
Vi du 1: M6t vién dan c6 khdi luong m = 10g dang bay véi
van toc vi = 1000m/s thi gdp burc tuong. Sau khi xuyén ngang

qua btrc tudng day 4cm thi van toc ctia vién dan con lai la v, = . Wﬂ_ v g Wan
400 m/s. B 16n lyc can trung binh cta buc tuong 1én vién dan .
bang .O ;
A. 10500N. B. 1000N.
C. 105000N. D. 400N.

Loi giai:
Cac luc tac dung vao vat gém:
+ Luc can cua tuong FC
+ Trong luc P
Cong lyc can can trd chuyén dong cta vién dan 1a
A=FS.cosar=F,.0,04-cos(180") (1)
(Trong luc P ¢6 phuong vudng goc v6i chuyén dong nén cong cua trong luc bing O)

Do bién thién dong nang cua vat la

AW, =W, -W, = lmv§ —lmvl2 = 1.0,01.4002 —1.0,01.10002 =-4200]
2 2 2 2

Tir (1) va (2) theo dinh Iy bién thién dong ning ta duoc:
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A=W, -W, = -0,04F, =-4200 < F, =105000N
D6 16n lyc can trung binh cta birc tudng 1én vién dan bang: F. = 105000N.
bap an C
STUDY TIPS: Trong biéu thirc bién thién dong ning bang cong A ta hiéu 1 cong cua tat ca cac luc tac
dung vao vat, hay 1a cong cua hop luc A=W, - W,

Vi du 2: O thoi diém to = 0 mot vat co khdi lugng m = 1kg roi A
khong véan toc dau tir 6 cao h = 4m, chon gdc tinh thé ning(Zo = 0) +
tai mat dat, 1y gia tdc trong truong g = 10 m/s%. Trong thoi gian t A A
ké tir lac bét dau roi trong lyc sinh mot cong 12 J. Thé nang cua vat
& thoi diém t la v S
A. 48]. B. 24J.
C. 40J. D. 28]. 7 ¥
Loi gidi: '. m
Cach 1:
Chon gdc tinh thé ning (Zo = 0) tai mat dat. h
Quang duong vat roi dugc tng véi trong luc sinh cong 127 1a:
A=F.S.cosa=mg.S.cos(0 )@12=1.10.S.cos(0 ) O o v
<S=12m EEERT T ey
Theo hinh ta c6 luc nay vat 6 topadd0 Z=h—-S=4-1,2=2,8m
Thé ning cta vat twong tng voi vi tri d6 bang:
W, =m.gz=1.10.2,8=28J
Dap an D.

Cich 2: Theo dinh Iy bién thién thé ning trong trudng bang cong cia trong luc
A, =W, -W_

Vaytacd 12=1.104-W, =W, =40-12=28J

STUDY TIPS: A =W,, - W, = dong nang luc sau trur luc trudce.

A =W, — W, =thé ning lac trudc trir luc sau.

Vi du 3: Mot doan tau khdi luong 200 tan dang chay véi van téc 72 km/h trén mot doan duong thang
nam ngang. Do c¢6 chudéng ngai vat tau hdm phanh ddt ngdt va bi truot trén mdt quang duong dai 160 m
thi dung han. Luc céan trung binh dé tau dung lai c6 do 16n bang

A. 250000N. B. 2500N. C. 2050N. D. 20500 N.

Loi giai:

Céc luc tac dung vao vat g@)m:
+ Luc can cua tuong FC
+ Trong luc p , phan luc N
Cong lyc can can trd chuyén dong cta vién dan 1a

A =FS.cosa = Fc.160.cos(180°) =-160.E, (1)
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(Trong luc P; phan luc N ¢6 phuong vudng goc v6i chuyén dong nén cong ciia chung bang O)
Do bién thién dong nang cua vat la

AW, =W, -W, = %mvj —%mvf =0 —%.200000.202 =—-40000000J
Tir (1) va (2) theo dinh Iy bién thién dong ning ta duoc:
A=W, -W, = -160F, =-40000000 < E =250000N

Pap an A

Vi du 4: Mot 6 t6 c6 khdi luong 1600kg dang chay voi toc dd 54km/h thi ngudi l4i xe nhin thdy mot vat
can trudc mat cach khoang 10m. Nguoi do tit may va ham phanh khan cap véi luc ham khong doi l1a
2.10°N. Xe dung lai cach vat can mot khoang béng

A. 1,2 m. B. 1,0 m. C.14m. D. 1,5m.

Loi giai:

Céc luc tac dung vao vat gém:

+ Luc can cua tuong F,

+ Trong luc P , phan luc N
Cong lyc can can trd chuyén dong cta vién dan 1a

A =FS.cosa=2.10S. cos(180°) =-2.10*S (1)

(Trong luc P; phan luc N ¢6 phuong vudng goc v6i chuyén dong nén cong ciia chung bang O)
Do bién thién dong nang cua vat la
AW, =W, -W, = %mvﬁ —%mvf =0 —%.1600.152 =-180000J (2)
Tir (1) va (2) theo dinh Iy bién thién dong ning ta duoc:

A=W, -W, =-2.10'S=-180000 <> S=9m
Ban ddu vét can cach xe 12 10m xe di 9m thi dimg vay xe ding cach vat can 1a Im.

Pap an B

Dang 4: Bai toan bao toan co niang cua vat chuyén dong trong trong truong
Budc 1:
Chon mdc thé nang

Viét co nang cho vi tri lac trudce ta goi 1a vi tri 1:
W, =W, +W, = %mvf +mgz,

Viét co nang cho vi tri lic sau ta goi 1a vi tri 2:
W,=W,+W, = %mvi +mgz,

Buére 2:
Khi mot vat chuyén dong trong trong truong chi chiu tac dung cua trong luc, thi co nang cua vat 1a mot
dai lugng bao toan tirc 1a

1 1
W =W, oW, +W, =W,+W, & Emvf +mgz, = Emvi +mgz,
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Ttr phuong trinh ndy ta xac dinh dugc dai luong can tim 1a
+ Dong nang.
+ Thé ning.
+ Van tde.

+ D0 cao z.

Vi du 1: T d6 cao 6m so véi mat dat, nguoi ta tha roi tu do mot vat nang khong van tdc ban dau, chon

moc thé nang 13 mat dat. Khi dong ning bang ba thé ning thi vat & d6 cao so véi dat 1a

A.2,0m. B. 1,0 m. C.14m.
Loi giai:
Chon mdc thé nang tai mat dat

Co ning cua vat lac bét dau roi 1a
1
W, =W, +W, = Emvl2 +mgz, =0+ mgz,

Xét tong quat co nang ciia vat tai vi tri dong ning bang n thé nang la:
W, =W, +W, =nW, +W,_, =(n+1)mgz,
Do viét roi ty do tic 1a vat chi chiu tdc dung cua trong luc, thi co nang cua
vat 1a mét dai lugng bdo toan tuc la
Z,

W, =W, ©&mgz =(n+l)mgz, <z, =
(n+1)

Ap dung cho bai ta dugce: z, = L =1,5m
B+

D. 1,5 m.
v
smes VI
Za
ZZ ........ V2
O O
]
Pap an D

STUDY TIPS: Vit roi tu do tir 6 cao z1, mc thé nang tai mat d4t Khi Wg=nW; thi Z, = Z

Vi du 2: Tur d6 cao 60 cm so voi mat dat, nguoi ta tha roi ty do mat +
vat nang khong van tdc ban dau, chon mdc thé nang la mat dat, léy
g = 10 m/s?. Khi dong ning bang ba thé nang thi do 16n van tdc cla 71

vat la
A. 6,0 m/s B. 3,0 m/s
C.3,5m/s D. 6,5 m/s

Loi giai 7,
[ S

Chon mdc thé nang tai mat dat

Co ning cua vat lac bat dau roi 1a
1
W, =W, +W, = Emvl2 +mgz, =0+ mgz,

Xét tong quat co nang cua vat tai vi tri dong ning bang n thé ning O

(n+1)

Lo

..... V2

12 R

W,=W,+W, =W,, Jer012 =(1+lj-lmv§
n n) 2
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Do vat roi tu do tirc 1a vat chi chiu tac dung cua trong luc, thi co nang cua vat 1a mét dai luong bao toan
tic la

2gz7,

&

W, =W, < mgz, =(1+lj%m.vj SV, =
n

Ap dung cho bai ta dugc: v, =

Pap an B
2gz,
()
n

Vi du 3: Mdt vat dugec ném ngang voi van toc ban dau vi = 6m/s, tr do cao zi so voi mat dat, chon moc

STUDY TIPS: Vit roi tu do tir d6 cao zi, moc thé ning tai mat dat. Khi Wa=nW; thi v, =

thé nang tai mat dat, bo qua stc can cua khong khi, léy g =10 m/s%. Sau thoi gian 0,8 s vat dugc ném van
tdc cta vat co do 1én bﬁng

A. 10 m/s B. 8 m/s C.6m/s D. 14 m/s
Loi giai:
+ Chon méc tinh thé nang tai mat dat %
+ Co nang cua vat luc bat ddu ném 1a b
1, =
W, =W, +W, = Emv1 +mgz, n
Z e,
+ Co nang sau 1,2 gidy ném la e
S .

W, =W, +W, :lmvi+mg(zl—lgt2j :
2 2 ZZ '--..-- --------------- SEEEREER RS . m

Vi theo hinh z, =(z, -S) = (Zl —%gtzj

Do vat roi ty do tirc 1a vat chi chiu tac dung cua

toan tirc 1a W, = W, O :
.&&'\@m
1 2 1 2 1 2 2
<:>Emv1 +mgz, :Emv2 +mg| z, —Egt SV, = (V,) +(gt)

Thay s6 ta duge v, =(v,)’ +(gt)* =+/6> +(10.0.8)* =10m /s

trong luc, thi co nang cua vat 1a mot dai luong bao

Pap an A
STUDY TIPS: Xét bai toan chuyén dong trong mit phang (ném ngang, ném xién):
Khi tinh thé ning ta chi cAn quan tim dén chuyén dong theo thanh phan thang dting OZ.

Sau thoi gian t vat duge ném vén toc clia vat c6 do 16n bing v, =/(v, )2 +(gt)’
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Vi du 4: Mot con lic don gdm véat m day treo khong dan cé chiéu dai ¢ =1,5m. Kéo cho day lam véi
duong thing ding mot goc a, = 45° rdi tha ty do. Bo qua stc can khong khi, 14y g = 10 m/s%. Khi vat di
qua vi tri ung voi goc léch o, =30° van toc c6 do 1on bang
A. 2,2 m/s B. 1,8 m/s C.2,5m/s D. 1,4 m/s
Loi giai:
+ Chon méc tinh thé nang tai vi tri thép nhét cua vat

Co nang cta vat ¢ vi tri 1 mg vé1 goc o, =45° 1a
1
W, =W, +W, =§mvl2 +mgz, =0+ mg/l(l1-cose,)

+ N

(vi theo hinh ta ¢ z, =OB=0A—-AB=/—/cose, = {(1-cosq, ))
Co néng cua vat ¢ vi tri 2 tmg v6i goc a,=30° 1a
1 1
W,=W,+W, = Emvﬁ +mgz, = Emvj +mg/(1-cosa,)
(vi theo hinh ta ¢6 z, =0C=0A-AC=/—-(cosa, =((l-cosa,))
Bo qua strc can khong khi, thi co nang cua vat 1a mot dai luong bao toan tuc 1a W, =W,

0+mg€(1—cosa1)=%mvg +mg/(1-cosa,)

Sv, = i\/2g€(cos a, —cosa,)

Thay s6 ta dugc

v, = J_r\/2g£(cosoz2 —cosq, ) = J_r\/2-10.1,5(cos300 —cos45°) ~12,2m/s

Pap an A.
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Chii y: Con lic don khi dao dong bod qua stic can

khong khi thi co ning con lic duoc bao toan.
Chon méc thé nang tai vi tri thap nhat thi thé ning
cua vatla: W, =mg/l(l—-cos )

. . 0 =
Van toc cua vat & goc léch o bang o
Vi = i\/2g€(cosa—cos ao) (trong do6 ¢, la goc
1éch 16n nhat)
STUDY TIP: Van téc cia con lic don khi dao
dong & goc léch « 1a "‘*-\\\_\\ :
: (4
Vi) = i\/2g€(cos a—cosa, ) il ] s (a)
. i
Trong d6 a, la goc léch 16n nhat. . ™

Vi du 5: Mot con lic don gdm vat m day treo khong din c6 chiéu dai ¢=1,5m. Kéo cho day lam voi
duong thang dimg mot goc a, =45° r0i tha nhe. B6 qua stic can khong khi, lay g = 10 m/s%. Van tdc 16n
nhat khi vat dao dong bang
A. 1m/s B. 4m/s C.2m/s D. 3m/s
Loi giai:

Theo cong thirc giai nhanh ¢ chi y trén ta co

Vén toc cia vat & goc léch o bang v, = i\/2g£(cos a—cosa, )
Trong d6: o, = 45° 1a goc léch 16n nhat.
D@ thiy rang cos(ar) <1 do vay ta duoc

Viamax = \/Zgﬁ(l —cos )

Thay sb ta dugc:

V(a)MAX :\/2g€(1—c0sa0) = \/2.10.1,5.(1—00545°) ~3m/s

Pap an D

STUDY TIPS: Van toc 16n nhat clia con lac don khi dao dong Vigymax = \/ 2gl(1-cosa,)
Trong d6 «,1a goc 1éch 16n nhit.
Vi du 6: Mot con lic don gdm vat m = 200g déy treo khong dan co chiéu dai ¢. Kéo cho day lam voi
duong thang ding mot goc o, = 45° r0i budng nhe. Bo qua sirc can khong khi, 1ay g = 10 m/s”. Khi vat di
qua vi tri ing véi goc léch o, = 30° lyc cing day treo c6 d) lon béng
A.22N. B. 3,4 N. C. 2,4N. D. 2,0N.
Loi giai:

Chon truc toa d§ Oy hudng tam nhu hinh vé

Phuong trinh dinh luat II Niu - ton cho vat la a = £
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Chiéu 1én phuwong huéng tam Oy ta dugc

_ —Pcosa+T,

m

2 2
& . A r A \% A%
Véi: - Gia toc huéng tdm a,, = Y = 7

- Van toc

Vig = i\/2g€(cos o —cos ao)

= i\/2g€(cos a, —cosa,)

sEEssdssssRs s nnfrarindunrrnnam

Do d6 ta co:

2
(J_r\/2g£(cos a, —Cos al)) _ —Pcosa, +T,

SrAEEEREE R

V4 m

= 2mg(cosoz2 —cosq, ) =—Pcosa +T,
< T, =mg.(3cosa, —2cosq, )

Thay s6 ta duoc:
T, =mg.(3cosa, —2cos )

- 0,2.10.(3 c0s30° —2cos 45°) ~2,4N

Pap an C

STUDY TIP: Con lic don khi dao dong bo qua strc can khong khi thi co ning con lic dugc bao toan
Luyc cang day treo vat & goc léch « bang T, = mg.(3cosa —2cos )

Trong d6 «, 1a goc 1&ch 16n nhét.

Vi du 7: Mot con lic don gébm vat m = 200g day
treo khong dan c6 chiéu dai ¢. Kéo cho day lam
v6i duong thang dimg mot goc o, =45° 10i budng
nhe. Bo qua strc can khong khi, 14y g = 10 m/s.
Luc cing day treo 16n nhat bang

A. 22N B. 3,2N
C.4,2N D. 52N
Loi giai:

STUDY TIPS: Khi con lic don dao dong:
Luc cing day treo 16n nhat 1a

T

c(max)

=mg.(3-2cosa,)

Luc cing day treo nho nhat 1a T, .., =mg.cosq,

(min)
Theo cong thuc gidi nhanh & study tips trén ta c6

Luc cing diy treo vat & goc léch o bang

T, =mg.(3cosa —2cosa,)
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Trong d6: o, = 45° 1a goc léch 16n nht.
D@ thiy rang cos(ar) <1 do vay ta duoc

T

c(max)

=mg.(3—-2cos )
Thay s6 ta duoc
T,y =Mg.(3-2c0s ) =0,2.10.(3-2cos 45" ) ~ 3,2N

c(max)
Pap an B

Dang 5: Bai toan bién thién co niing ciia vt chuyén dong trong trong truwdng

Budc 1:

Chon mdc thé nang

Xéc dinh lyc tac dung 1én vat (khdng tinh trong lyc P ), viét cong cho luc nay:

A=FS.cosa

& < s . S e 1
Viét co nang cho vi tri luc trugc ta goi la vitri 1: W, =W, + W, = Emvf +mgz,

Y < Y s e 1
Viét co nang cho vitri luc sau ta goi la vitri 2: W, =W, +W,, = Emvi +mgz,

Bwoc 2:
Khi mot vat chuyén dong trong trong truong, néu vat chiu tac dung thém luc céan, lyc ma sat, thi co nang
cua vat s& bién doi. Cong cua cac lyc can, luc ma sat br:ing dd bién thién cua co nang.

A =AW=W,-W, <A ) =(Wy, + W, )= (W, +W,))

( Fean ) ( Fean

1 1
S A(T) = (Emvi +mgzz)—(§mvf +mgzlj

can

Tur phuong trinh nay ta x4c dinh dugc dai luong can tim 1a
+ Luc
+ Png nang.
+ Thé ning.
+ Van tbe.

+ D0 cao z.
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Vi du 1: Mot vat c6 khdi lwong m = 1kg roi khong vén téc dau tir P
dd cao z; so v&i mat dat trong khong khi, cho luc can cua khong khi I

nguoc chiéu véi chuyén dong co do 16n 4N, lay gi’a tbc trong 7, ’@ Vi
truong g = 10 m/s?. Khi vat di duoc 3m thi ¢ 16n van toc cia vat 1a
A. 4,0 m/s. B. 7,7 m/s. &
C.8,9 ms. D. 6,0 m/s. E
Loi giai:
Chon mdc thé ning tai mat dat Z2 @ Va2

Cong cua luc can khi vat chuyén dong 3m 1a
A=FS.cosa =43.cos(180") =—12J

Co nang cua vat luc bat dau roi la

O

W= Wy W, =S} gz, =0+ mer SN

Co nang cua vat sau khi roi quang duong 3m la
1 1
W,=W,+W, = Emvﬁ +mgz, = Emvﬁ +mg(z,—3)

Do vét chiu tac dung thém lyc can co nang cua vat s€ bien doi. Cong cua cac luc can bang dg bien thién
cua co nang.

A =AW =W, - W,

(%)
= A(Fc) = [%mvi +mg(z, —3)} —[0+mgz,]

— A(E) = %mvi +mg(-3)

. 1
Thay s6 ta duge: —12 =§.1.v§ —-1.10.(-3)

Suyra: v, =6m/s
Pap an D
STUDY TIPS: Trong biéu thirc bién thién co ning bang cong A cua luc tac dung vao vat

Agy =W, - W,

O day ta hidu: A . 1a tong tit ca cac lyc tac dung vao vat khong tinh trong lyc F = P

()
Vi du 2: Mot vat c6 khéi luong m bét dau truot khong van tdc
dau tir dinh ctia mot mat phang nghiéng c6 hé sé ma sat u =
0,2, goc nghiéng A= 30°; g = 10m/s*>. Khi vat truogt dugc

quing duong dai 10m trén mat phang nghiéng thi van toc cta

vat la
A. 8 m/s. B. 7 m/s.
C. 9 m/s. D. 10 m/s.

Loi giai:
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Cach 1:
+ Chon mdc tinh thé ning tai vi tri chan mit phing nghiéng
+ Cac lyc tac dung gom:

- Luc ma sat 1_3“:

- Trong luc P

- Phan luc N
+ Khi tinh céng ta cha ¥ rang khong tinh céng cua trong luc do vay ta co:
A= A(FT,,;) +A g, = E,S.cosa +0 = pmg.cos(). 10.cos(1 800)
=0,2.m.10.cos(30").10.cos (180" ) =—10v/3m

Co ning cua vat luc bit dau truot 1a
W, =W, +W, = %mvf +mgz, =0+ mgz,

Co nang cua vat sau khi di quang duong 10m la
W,=W,+W, = %mvg +mgz, = %mvi +mg(z, —10sin )

Do vat chiu tdc dung thém lyc ma sat co nang ctia vat s€ bién doi. Cong cua cac luc can bang do bién
thién co nang cua vat:

Ay =AW =W, - W,
= Ag) = Bmvg +mg(z, ~10sin 30 )} ~[0+mgz ] & A= %mvﬁ +mg(-5)
Thay s6 ta dugc

~103m :%m.vﬁ -m.10.5= v, ~8m/s

Pap an A
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Cach 2:
+ Chon Ox nhu hinh vé
+ Céc luc tac dung gdm:

-Lycmasat F_

- Trong luc p
- Phan Iyc N
+ Ap dung dinh luat II Niu - ton ta dugc:
P+N+F_
m

+ Chiéu 1én Ox ta dugc:

a=

ms

P . _F 1 J—
e sin f+0 _ng sin f— pmgcos =g.(sin B — p.cos fB)
m m

Thay s6 ta duoc:
a=g.(sin B— p.cos B) = 10.(sin30° —0,2.cos30°) = S—x/g(m/sz)
+ Theo cong thirc lién hé a;v; S trong chuyén dong thing bién dbi déu ta co:
vi-vi=2a8
Trong d6: v, =0;S=10m;a = S—ﬁ(m/sz)
Vay ta dugc: v, =8m/s
STUDY TIPS: Trong Bai toan dong luc hoc thudng c6 thé giai bang 2 cach:
+ Cach 1 dung dinh luat II Niu - ton
+ Cach 2 dung nang luong.
Vit truot bén mit phiang nghiéng c6 goc nghiéng S, hé s6 ma sat x4 thi: a = g.(sin B — u.cos )
I11. BAI TAP REN LUYEN Ki NANG
Céu 1: Mot chat diém c6 khdi luong m dang chuyén dong v6i van toe v thi dong ning cta né 1a

2 2
mv C. vim® D. vm
2 2

Céu 2: Mot 6 t6 c6 khdi luong 2 tin dang chuyén dong thang déu trong 2 gior xe dugc quing duong 72

A. mv? B.

km. Pong ning cua 6 t6 nay bang
A. 288Kkl. B. 144KkJ. C. 100KkJ. D. 72kJ.

Céu 3: Khi van tc ctia mot vat tang 3 1an dong thoi khéi luong cua vat giam di 2 1an thi dong ning cua

vat s€:
A. tang 1,5 lan. B. tang 9,0 lan. C. ting 4,0 lan. D. ting 4,5 lan.
Cau 4: Mot vat trong lugng 1,0 N c6 dong nang 20 J. Léy g =10 m/s?. Khi d6 van tde cua vat bﬁng
A. 20 m/s. B. 10 m/s. C. 14 m/s. D. 40 m/s.

Cau 5: Khi mot vat chuyén dong trong trong truong chi chiu tac dung cua trong luc thi:
A. Dong nang cua vat 1a mot dai lugng bao toan.

B. Bong luong cta vat 1a mot dai lugng bao toan.
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C. Thé nang cua vat la mot dai luong bao toan.

D. Co nang cua vat 1a mot dai luong bao toan.
Céu 6: Khi n6i vé dong ning va thé niang trong truong phat biéu khéng ding 1a

A. Dong nang ctia mot vat co gia tri dai ) khong am.

B. Thé nang cua mot vat phu thudc vao mbc thé nang.

C. Thé nang cua magt vat co gia tri dai ) khong am.

D. Pong ning cta vt ty 1& v6i binh phuong van toc cta vat.
Céu 7: Mot vat c6 khéi luong m chuyén dong véi van tde 54km/h khi d6 dong ning cia vat 1a 562,5 J.
Gié tri cia m bang

A. 5 kg. B. 10 kg. C. 2,5 kg. D. 10,5 kg.
Céu 8: Pong ning ciia mot vat khong thay doi trong chuyén dong nao sau?

A. Vit chuyén dong roi tu do.

B. Vit chuyén dong ném ngang.

C. Vat chuyén dong tron déu.

D. Vit chuyén dong thang bién doi déu.
Cau 9: Mot vat co khbi luong m = 240g nam yén trén ban cao h so voi mat dét, chon mdc thé nang tai
mat dat, g = 10m/s? khi d6 thé ning cta vat 1a 3,6 J. Gia tri cta h bang

A. 1,8m. B. 3,6m. C.2,4m. D. 1,5m.
Cau 10: Mot vat khoi luong m dat & do cao z so véi mat dét, chon méc thé nang tai mat dat. Thé nang
trong truong cua vat la

A. mgz B. mz’ C. mgz’ D. mg”
2 2

Cﬁvu 11: Mot vat ¢o khéi luong m = 500g nam trén dinh ctia mot mat -
phang nghiéng c6 chi€u dai /=14m, géc nghiéng f= 30° g =
10m/s?, méc tinh thé ning tai vi tri chan mat phang nghiéng. Thé
nang trong trudng cua vat bang

A.351. B. 70 J. B

C. 50 J D. 100] » RSO

Céu 12: Mot vat co khdi luong m = 2kg va dong luong 1 p = 20 kg.m/s. Pong ning cua vat bang
A. 40 . B. 400 J. C. 2001J. D. 100J.
Cau 13: Mot vat co khoi lugong m chuyén dong trong trong truong vdi van tdc v, do cao cla vat so voi
moc thé ning 13 z. Co ning cua vat xac dinh bai biéu thirc sau
2 2 2 2
B. mgv + o C. mgz+ o D. vgz + mz

A. mvz+

Cau 14: Mot vat c6 khéi lwong m = 2kg dang chuyén dong thang déu véi van téc 54km/h trong trong
truong & do cao z = 5m so voi mbc thé ning chon 13 mit dat, 1dy g = 10m/s. Co ning ctia vit bang

A. 352]. B. 3251]. C. 532]. D. 523J.
Céu 15: Mot xe A ¢6 ma = 200kg chuyén dong véi van toc va = 54 km/h. Mot xe B ¢ mp = 500kg
chuyén dong vai van toéc ve = 36 km/h. Pong nang cua xe A va B tuong tng 1a Wga, Wag. Két luan ding
la
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A. 10 W4aa=9WgB B. Waa= 19WgB C.9Waa = 10WgB D. 19W4a= Was
Cau 16: Mot 6 t6 ¢6 khdi luong 4 tAn dang chuyén dong véi van tdc 36 km/h thi him phanh, sau mdt thoi
gian van toc giam con 18 km/h. Do bién thién cia dong ning cia 6 to 1a

A. 150 kJ. B. -150 kJ. C. -75Kkl. D. 75KkJ.
Cau 17: Hai xe 0 t6 A va B cung khdi luong, co dd thi toa do - T A A
thoi gian ctia hai xe nhu ¢ hinh bén. Goi Wga, Was tuong g 1a
dong ning cua xe A va xe B. Két luan ding 1a

A. Waa > Wap B. Wqa < Was

C. W, >2W, D. W, =W,

Cau 18: Hai xe 6 td A va B c6 khbi luong ma = 2mg, c6 dd thi toa do - thoi gian cua hai xe nhu ¢ hinh
bén. Goi Wqa, Was tuong ing la dong nang ctia xe A va xe B. Két luan dung la

A. Wia =4Wan B. Waa = 18Wgp C. Wia =6WgB D. Wia=9WqB
Céu 19: Mot con lic don gdbm vat m = 400g, day treo khong dan c6
chiéu dai /=1,5m. Chon moc thé nang tai vi tri can bang cua vat, lay
g =10 m/s%, & goc léch a = 60° so v6i phuong thing dimg vat co thé
ning W,. Gia tri cia W, bang

A.2]. B. 4].

C.5J. D. 3J.

Cau 20: Mot vat c6 khoi luong 400g dugc tha roi ty do tir d0 cao h so voi mat dét. Cho g = 10m/s°. Sau
khi roi dugc 12m dong nang cua vat bang :

A. 16]. B. 32J. C. 48]. D. 24J.
Cau 21: T d6 cao 3m so voi mat dat, nguoi ta tha roi tw do mdt vat nang khong van tdc ban dau, chon
moc thé nang 1a mat dat, 14y g = 10 m/s>. Khi dong ning bang 15 thé ning thi d6 16n van tdc cua vat 1a

A. 8,5 m/s B. 7,5 m/s C.5,5m/s D. 6,5 m/s
Cau 22: Mdt vat duoc ném ngang véi van tdc ban dau v = 6m/s, tir dO cao z; so v4i mat dat, bo qua stc
can cua khong khi, léy g = 10 m/s%. Sau thoi gian t vat duoc ném van tdc cua vat co do 16n br:ing 10 m/s .
Gié tri cua t bang

A. 0,8s B.0,4s C. 0,6s D. 1,2s
Cau 23: Mot con lic don gém vat m day treo khong din co chiéu dai ¢=1,5m. Kéo cho day lam véi
duong thing dimg mot goc a, roi tha tu do. B6 qua stc can khong khi, 14y g = 10 m/s?, khi vat di qua vi
tri ing vo1 géc léch a = 30° van tdc ctia nd 1a 2,2 m/s. Gia tri cua a, bﬁng

A. 50°. B. 90°. C. 60°. D. 45°.
Céu 24: Mot con lic don gdm vat m day treo khong dan c6 chidu dai ¢ =1,2m. Kéo cho diy lam véi
dudng thang dimg mot goc «, r6i tha ty do. Bé qua stc can khong khi, 1y g = 10 m/s?, trong qua trinh
dao dong tdc do 16m nhét cua vat br:ing 3,97 m/s. Gia tri cua «, bﬁng

A. 80°. B. 70°. C. 60°. D. 90°.
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Céu 25: Mot con lic don gdm vat m = 400g, day treo khong dan co
chiéu dai /=1,5m. Chon mdc thé nang tai vi tri can bang cua vat,
ldy g = 10 m/s?, & goc léch a = 60° so v&i phuong thang dung vat co
vén tde v =2m/s c6 co ning W. Gia trj cia W bang

A. 0,8] B.3,0J

C.3,8] D. 8,3J

Cau 26: Mot con lic don gdm vat m = 250g day treo khong dan co chiéu dai ¢. Kéo cho ddy lam véi
duong thang dimg mot goc a, 10i budng nhe. Bo qua stc can khong khi, 1dy g = 10 m/s?, khi vat di qua
vi tri ing voi goc léch o, =30° luc cang day treo co6 do 16n bang 3,995N. Gia trj cta a, béng

A. 60°. B. 80°. C. 70°. D. 50°.
Céu 27: Mot con lic don gdm vat m = 800g day treo khong dan co chiéu dai ¢. Kéo cho ddy lam véi
duong thang ding mot goc a, r0i budng nhe. B6 qua stc can khong khi, 1dy g = 10 m/s?, trong qua trinh
dao dong lyc ciang day treo 16n nhat bang 13,7N. Gia trj cua a, bang

A. 60°. B. 80°. C. 70°. D. 50°.
Cau 28: Mot con lic don gdm vat m = 600g day treo khong dan co chiéu dai ¢. Kéo cho diy lam véi
duong thang ding mot goc a, r0i budng nhe. B6 qua stc can khong khi, 1dy g = 10 m/s?, trong qua trinh
dao dong lyc cang day treo nho nhat bang 4,6N. Gia tri cia a, bang

A. 40°. B. 30°. C. 50°. D. 20°.
Céu 29: Mot con lic don gdm Vé.} m day treo khong dﬁn‘ c6 chiéu dai Y
¢ . Kéo cho day lam v6i duong thang dimg mot goc ¢, 161 budng nhe.

Bo qua stic can khong khi, trong qué trinh dao dong ty sé luc cing day B
treo 16n nhit va nho nhét béng 1,2. Gid tri cua o, béng
A. 40°. B. 30°. 0 )!_
C. 10°. D. 20°.

Cau 30: Mot ngudi va xe may co6 khdi luong tong cong 1a 300 kg dang di v6i van tde 36 km/h trén mit
phing ngang thi nhin thiy mot cai h6 cach 12 m. Bé khong roi xudng hd thi ngudi d6 phai ham phanh,
lyc him trung binh c6 do 16n tdi thiéu bang

A. 1260N. B. 1250N. C. 1620N. D. 1520N.
Cau 31: Mot vat duoc ném théng ding tr mat d4t v6i van tdc vo thi dat duge do cao cuc dai 1a 18m so
v6i mat dat, bo qua suc can cua khong khi, géc thé nang tai mat dét. Po cao cua vat khi dong nang bﬁng
thé ning 1a

A. 10m. B. 9m. C.9v2m, D. 93 m.
Cau 32: Mot vat dugc ném th'fmg dtimg 1€n cao tur mat déat véi van tde 10m/s, bo qua stc can cua khong
khi gdc thé nang tai mat dat. Van tdc cta vat khi thé ning bang ba lan dong ning 1a

A. 5 m/s. B. 7,5 m/s. C. 52 m/s. D. 5+/3 m/s.
Cau 33: Mot vat duogce kéo tur trang thai nghi trén mdt doan duong nam ngang dai 10m vo1 mot luc c6 do
16n khong d6i bang 40N va c6 phuong hop voi do doi mot goc 60°. Luc can do ma sat coi 1a khong doi va
bang 15 N. Pong ning ctia vt & cudi doan dudng 1a
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A.2501J. B. 400 J. C. 1501J. D. 50J.

Céu 34: Vién dan khoi luong m; = 200g dang bay véi vén tdc
vi = 100m/s theo phuong ngang dén cim vao bao cat khoi
luong my = 10kg treo & dau soi ddy dai ¢ dang dung yén & vi tri
can béng, dau kia cua soi day treo vao diém cb dinh. Sau khi
cam vao bao cat phan co ning di chuyén hoa thanh nhiét nang My _ ¥y

la
A. 196 J. B. 1000 J.
C. 9801J. D. 20J.

Céu 35: Vién dan khdi lugng m = 100g dang bay véi van tdc vo

= 10m/s theo phuong ngang dén cim vao bao cat khdi luong M

= 400g treo ¢ dau soi ddy dai ¢ =1m dang ding yén & vi tri can

b?mg, déau kia cua soi day treo vao diém cb dinh, bo qua lyc can

ctia khong khi. Sau khi cdm vao bao cat hé chuyén dong 1én m
®—-

-

dén vi tri day treo 1éch v&i phuong thang ding mot goc 16n nhat

bang
A. 30° B. 37°
C. 45° D. 48°

Céu 36: Mot vién dan khéi luong m ban di theo phuwong ngang véi van tde v, va cham mém véi khéi gd
khéi luong M treo dau soi ddy nhe can bang thang dung, bo qua luc can cua khong khi. Sau va cham do
bién thién co ning cta hé (dan + khdi gd) ¢ biéu thuc:

1M Y gLl mM
2lm+M ) ° 2 (m+M) °
1M p, L[ mM 2V2
2 (m+M) ° 2lm+M ) °

CAu 37: Bian mét vién dan khdi luong m = 10g voi van tbc v vao mot mau ) khdi lugng M = 390g dat
trén miat ban ngang nhan. Pan mic vao gd va cung chuyén dong véi van tde vi2 = 10m/s. Lugng dong
niang ctia dan da chuyén thanh nhiét 13

A. 780J B. 650] C. 580] D. 900J
Cau 38: Mot vién dan khdi lugng m = 10g ban di theo phuong ngang véi van tdc vo va cham mém véi
khdi gb khdi lugng M = 1kg treo dau soi day nhe can bang thang dimg. Sau va cham khdi gd chira dan
nang 1én dg cao cuc dai h = 0,8m so voi vi tri can béng ban dau, léy g = 10m/s?, bo qua luc can ctia khong
khi. Ti 1& phan trim dong ning ban ddu di chuyén thanh nhiét 1a

A. 99% B. 96% C.95% D. 92%
Cau 39: Mot bua may khdi luong 1 tan roi tir d§ cao 3,2m vao mot cai coc bé tong khéi luong 100kg. Va
cham giira baa va coc 12 va cham mém. Cho g = 10m/s> b6 qua luc can cua khong khi. Van tdc giira bua
va coc sau va cham 1a :

A. 8,8 m/s. B. 8 m/s. C. 0,27 m/s. D. 7,27 m/s.
Cau 40: Mot bia may co khéi luong M = 400 kg tha roi tuy do tir d§ cao Sm xuéng dat dong vao mot coc
bé tong c6 khdi lwong m, = 100kg trén mit dat 1am coc lan siu vao trong dat 5 cm. Coi va cham giira baa
va coc 1a va cham mém. Cho g =10 m/s?, bd qua luc can cta khong khi. Tinh luc can coi nhu khong doi
cua dat.
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A. 318500 N. B. 320500N. C. 154360 N. D. 325000 N.
PAP AN

1.B | 2.C | 3.D | 4.A 5.D 6.C | 7.A | 8.C 9D | 10.A

11.A | 12.D | 13.C | 14.B | IS.A | 16.B | 17.D | 18.B | 19.D | 20.C

21.B | 22.A | 23.D | 24.B | 25.C | 26.A | 27.D | 28.A | 29.D | 30.B

31.B | 32.A | 33.D | 34.C | 35.B | 36.B | 37.A | 38.A | 39.D | 40.D

HUGONG DAN GIAI CHI TIET
Cau 1: Dap 4an B
Theo dinh nghia vé dong ning:
W, = L v
2
Cau 2: Pap an C
Tinh vén tdc cua xe qua kién thirc vé chuyén dong thang déu:

S 12 36000

v 36km/h=—=10m/s
t 60.60

Pong ning cua 6 t6 nay bang
W, = %mv2 = %.2000.102 =100000J =100kJ

Cau 3: Dap an D
Pong ning clia mot vat khéi lugng m dang chuyén dong véi van tdc v duge xac dinh theo cong thirc:

1
W, =—mv’
2

Xét van tdc ciia mot vat tang 3 lan déng thoi khoi luong cua vat giam di 2 14n thi dong nang cua vat la:

W, :lm’v’2 LY R (3v)* =lmv2.4,5=4,swd
2 2\ 2 2

Cau 4: Pap an A

+ Khdi luong cua vat la:

P:mg:mzzszo,lkg
g 10
+ Dbdng nang cua mat vat khéi luong m dang chuyén dong véi van tdc v duogc xac dinh theo cong thuc :

1 2W, 2.2
W,=—mv’ =>v=, "= 220 _ 2om /s
2 m 0,1

Cau5: bapan D

+ Khi mdt vat chuyén dong trong trong truong chi chiu tac dung cua trong luc thi vat roi tu do

.2 : ) 1
+ Theo kién thirc ciia chuyén dong roi tu do thi v =gt;S, = 5 gt’

; ;. - - 1 2. A NPT A ,
Nhu vay van toc thay doi do vy p=mv, W, = Emv2 thay doi vay A; B la dap an khong dung

Trang 23/38



Vit chuyén dong theo phuong thang ding nén z thay doi S, = % gt’ nén W, = mgz thay d6i vay C la dap

an khong dung
+ Theo phuong phap loai trir nhu vy ta c6 dap an D.
Cau 6: Dap an C

4 L3 + ZA 4+
o] Z>0@
m
Z<() @ o] J
m
Thé nling co gid trj im Thé'niing c6 gid trj duong

Thé nang co gia tri dai ) duong hodc am phu thudc vao gia tri dai sb cua do cao Z.

Cau 7: Pap an A

2W, 25625
v’ 15°

Dong ndng cua vatla W, = %mv2 =>m= Skg

Chuy: V:54km/h:M:15m/s
60.60

Cau 8: Dap an C
Pong ning clia mot vat khéi lugng m dang chuyén dong véi van tdc v duge xac dinh theo cong thirc:
W, = Lo
2

V6i chuyén dong tron déu thi gid tri v khong d6i do vy Wq khong ddi ta c6 dép an C.
Cau 9: bap an D
Thé ning cta vat theo biéu thirc

W, =mgz=z= W, __3.0 =15m

mg 0,24.10

Cau 10: Pap an A
Theo dinh nghia vé thé ning:

Khi mot vat khéi luong m dat & do cao z so vo1 mat dat chon lam méc thé nang (trong trong trudong cua
Trai Dét) thi thé ning trong trudng cua vat dugce dinh nghia bang cong thic:

W, =mgz
Cau 11: Pap an A
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Theo bai méc tinh thé nang tai vi tri chan mit phang nghiéng.
Thé ndng trong truong cua vat dugce xac dinh boi: W, = mgz
Tur hinh ta c6

z=(sin #=14sin(30") = 7m

Thay s6 ta duoc:

W, =mgz=0,5.10.7=35]

Cau 12: Pap an D

Pong lugng cua vat xac dinh boi1 P=m.v (1)

1
DPong niang cua vatla W, = Emv2 (2)

Tu (1) ta duge v = P thay vao (2) ta dugc:
m

2 2

Wd:lmvzzlm P :P_

2 2 m 2m

Thay s6 ta duoc:

2 2
LA T
2m 2.2
Cau 13: Pap an C
Z A+
h=2> OT......, m
O ¢ =Lt LT L LI LT
Pong ning cua mot vat khdi lugng m dang chuyén dong véi van tde v duoc xac dinh theo cong thirc:

W, =mv’
Khi mot vat khdi luong m dat ¢ do cao z so véi mat dét chon lam méc thé nang (trong trong truong cua
Trai Dét) thi thé nang trong trudng ctia vat duoc dinh nghia bang cong thic:

W, =mgz
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Do do6 co nang cua vat xac dinh boi:

W=Wt+Wd=mgz+m

Cau 14: Pap an B
Chon mdc thé nang la mat dat

Co nang cua vat xac dinh bdi:

W=Wt+Wd=mgz+m

Van toc cua vat béng: v=>54km/h= 54000 =15m/s
60.60

mv’ 2.15°

=2.10.5+ =325]

Vay ta dugc: W =mgz +

Cau 15: Pap an A

Pong ning clia mot vat khéi lugng m dang chuyén dong véi van tdc v duge xac dinh theo cong thirc:

1
W, = > mv*(1)

Theo bai m, =200kg, m,, = 500kg = —A& = %(2)

B
Van toc ciia moi xe twong ung la:

v, =54km/h =290 1500
60.60

Vg :36km/h=36ﬂ=10m/s. 3)
60.60

T (1); (2) va (3) ta duoc:

2
S MpVvy

2
< 10W,, =9W,,
Cau 16: Pap an B
DPong ning ban dau cua vat bang:
W, =W, = %mvf = %.4000.102 = 200000 = 200kJ
Pong nang lc sau cua vat bang:
W, =W, = %mvﬁ = %.4000.52 = 50000 = 50kJ
Do bién thién dong ning cua vat 1a
AW, =W, - W, =50-200=-150kJ
Cau17: Pap an D

Pong nang ctia mot vat khdi luong m dang chuyén dong véi van tdc v duogc xac dinh theo cong thuc:
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W, = Emv (1)
Theo bai m; = m> (2)
Hai duong x(t) song song véi nhau nén cing hé s goc. Do d6 hai xe c6 clng tdc do vay:

v, =v, (3)
Tu (1); (2) va (3) tadugc: Waa = Was
Cau 18: Pap an B
Pong nang ctia mot vat khdi luong m dang chuyén dong véi van tdc v duogc xac dinh theo cong thuc:

1 2
W, =—mv-(1
d 2 ()

Theo bai ma =2mg (2)
Tir d6 thi ta thdy ddy 1a d thi chuyén dong thang déu do véy ta dugc

v, =tan 60" =~/3,v, =tan30’ :L(3)

3

Tu (1); (2) va (3) ta duogc:

1
WdA _ EmAVA _ 2(\/5)2 —

= =18
Wy L2 (1/4/3)
2 B'B

Cau 19: Pap an D

+ Chon méc tinh thé nang tai vi tri thép nhét cta vat

+ Thé nang cua vat 1a: W, =mgz

T hinh ta c6
z=0B=0A-AB=/—-/cosa =/{(1-cosa)
+ Vay

Co ndng cua vat ¢ vi tri 1 img v61 goc o, =45° 1a
W, =mgz =mg/(1-cosa)
Thay s6 ta c6 W, = mg/(1-cosa) =0,4.10.1,5.(1-cos 60" ) = 3]

Cau 20: Pap an C
Cach 1:
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Van tdc caa vat roi tu do sau khi di 12m bﬁng:
V=128 =+2.10.12 =4/15m /s

Pong ning cua vat tuong ing bang

W, %mv2 %.0,4.(4\/3)2 =48]

Cach 2:

Chon méc thé nang tai mat dat

Béo toan co nang cua vat luc bét dau roi va lac di duge 12m; ta cé:
W, =W, ©&mgz +0= mg(z1 —12)+ W,

= W,, =mg.12=0,4.10.12 =48]

Cau 21: Pap an B

Chon mdc thé nang tai mat dat

Co ning cua vat lac bat dau roi 1a
1
W, =W, +W, = Emvl2 +mgz, =0+ mgz,

Xét tong quat co nang cla vat tai vi tri dong ning bang n thé ning la

1 1)1
W,=W,+W,=W,+—W,, =|1+—|-=mv]

n n) 2
Do vat roi tu do tirc 1a vat chi chiu tac dung cua trong luc, thi co nang cua
vat 1a mét dai lugng bdo toan tuc la

2
W, =W, < mgz, =(1+lj%mvg v, = |2
n

Ap dung cho bai ta duoc:

Cau 22: Pap an A

A
+
¥
Z . v '-’.._
~ e
S ~
b
Z!.o . semssssnmRnRRTRnE . m
\
\
A
\
i
o \

QY
AR R

+ Chon méc tinh thé nang tai mat dat

+ Co nang cua vat luc bat dau ném la

b@ v

Za .....? B

:&m‘m&m&
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1
W, =W, +W, = Emvl2 +mgz,
+ Co nang sau 1,2 gidy ném la

W, =W, +W, =%mV§ erg[zI —%gtzj

Vi theo hinh z, =(z, -S) = (Zl —%gtzj

Do vat roi tu do tirc 1a vat chi chiu tac dung cua trong luc, thi co nang cua vat 1a mét dai luong bao toan
tic la

W, =W,
1o L e
<::>Emvl +mgz, :Emv2 +mg| z, —Egt

v, =4/(v,) +(gt)?
Thay s6 ta duoc
v, =w/(V1)2 +(gt)’ :>10=\/mc>t=0,85
Cau 23: Pap an D

+ A

+ Chon méc tinh thé nang tai vi tri thép nhat cua vat

Co ndng cua vat ¢ vi tri 1 img v6i goc ¢, 1a
1
W, =W, +W, :Emvf +mgz, =0+mg/l(1-cose,)
(vi theo hinh ta ¢6 z, =OB=0A—-AB=/—{(cosa, =((1-cosa,))
Co ndng cua vat ¢ vi tri 1 img vé1 goc o =30° 1a
1 1
W,=W,+W, = Emvi +mgz, = Emvi +mg/l(l-cosa)

(vitheo hinhtaco z, =0C=0A-AC=/—-/cosa =/(l-cosa))

Bo6 qua stric can khong khi, thi co nang cua vat 1a mot dai lugng bao toan tuc la
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Wi =W,

< 0+mgl/(l—-cosa =lmV2+mg€(l—cosa)
g 0) =5

SV = i\/2g€(cosa —cos ao)

Thay s6 ta duoc

v, = i\/2g€(cos a, —cosa, )

=2,2= \/2.10.1,5(cos30° —cosao)

= q, ~ 45

Chu y: Ta c6 cong thie giai nhanh: v, = i\/2g£(cos a —cos ao)

Ciau 24: Pap an B

Ap dung bao toan co ndng ta c6 cong thic giai nhanh: v, = i\/ng (cosa—cos )
Ta chd ¥ rang:
Céc gia tri khong thay d6i la g; ¢ va a,

Vay dai lugng thay doi 14 cos« , d& thay cos ar <1

Do vy V.« =\/2gf(1—cosa0)
Thay s6:
Vaax =+/28¢ (1-cos ;) =3,97 =/2.10.1,2(1- cos o, )

=a,~70

Chi y: Ta c6 cong thuc giai nhanh: v = \/2g£(1 —cosa, )
Cau 25: Pap an C
+ Chon méc tinh thé nang tai vi tri thép nhét cta vat
+ Thé nang cua vat 1a: W, =mgz
T hinhtacé z=OB=0A-AB=/-/cosa =/((1-cosa)
+ Vay
Co nang cua ¢ vi tri 1 ing voi goc « 1a
1

W = Em.v2 +mg/(1-cosa)

Thay sb ta c6

w %m.v2 +mgl(l1-cosa) =%-0,4.22 +0,4.10.1,5.(1-cos 60" ) = 3,81

Cau 26: Dap an A

Chon truc toa d§ Oy hudng tam nhu hinh vé bén.

) . . P
Phuong trinh dinh luat II Niu - ton cho vat la a = £

Chiéu 1én phuong hudng tam Oy ta dugc
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_ —Pcosa+T,

m

2 2
G Cria 1A A v
Véi: - Gia toc huéng tdm a,, = —=—
R

- Van tbe v, = J_r\/2g£(c0sa —cosq, ) = J_r\/2g£(cos a, —cosa,)

Do d6 ta co:

2
(J_r\/2g£(cos a, —COSOG)) _ —Pcosa, +T,

l m
= 2mg(cosa, —cosq, ) =—Pcosa +T,

< T, =mg.(3cosa, —2cosq, )
Thay sb ta dugc:
T = mg.(SCos a, —2cos al)
= 3,995=0,25.10.(3c0s 30" —2cos a, )
= a, 260
Chi y: Ta c6 cong thirc giai nhanh: T, = mg.(3cosa —2cos ¢, )
a, 1a goc léch 16n nhét ciing chinh 1a goc léch ting vé6i véan toc bang 0
Cau 27: Pap an D
Theo cong thire gidi nhanh & trén ta co
Luc cang ddy treo vat & goc 1éch a bang
T, =mg.(3cosa —2cosa,)
Trong d6: a, 14 goc léch 16n nhat.
=mg.(3—-2cos )

D@ thiy rang cos(ar) <1 do vay ta duoc T,

(max)
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Thay s6 ta dugc
T,y = M- (3-2c0s 2y ) =13,7=0,8.10.(3-2cos
=o, =~ 50°

Chu y: Ta c6 cong thirc giai nhanh

Luc cing day treo 16n nhat 13 T,

=mg.(3—2cosa,)

(max)

Cau 28: Pap an A

L e T Y

“‘-‘""'"'--.......__1: _-)‘

Theo cong thuc giai nhanh & trén ta c6
Luc cang day treo vat & goc léch o bang T, =mg- (3cosa—2cosa,). Trong d6 0<a <,
Tur d6 suy ra
cosa, <cos(a) <cos0 < cosa, <cos(a) <1
= (COS @)y = COSQ,
Do vay ta duoc
T, uin, = Mg.(3cos o, —2cos ) ) = mg.cos &,
Thay s6 ta dugc
T, i) = Mg.cos a, = 4,6 =0,6.10.cos a, = o, = 40°
Chu y: Ta c6 cong thirc gidi nhanh

Luc cing day treo nho nhat 1a T

e(min) = ME.COS
Cau 29: Pap an D

Theo cong thuc giai nhanh & trén ta c6

Luyc cing ddy treo I6nnhat1a T, =mg.(3—2cosa,)

(max)

Luc cang day treo nho nhéat 1a T, . =mg.cosa,

(min)

Vay ta duoc ty so:

T, ey _ mg.(3-2cos,) _3-2cosq,
T

c(min)

mg.cosa, cos,
Thay so ta dugc:

3—-2cosa .
=1,2="—"T""C =g ~20
cosa, cosa,

T ma) _ 3-2cosq,
T

c(min)

Cau 30: Pap an B

Cac luc tac dung vao vat gom:
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+ Luc ham 1?C

+ Trong luc P , phan luc N

Cong luc ham can tré chuyén dong cua vién dan la

Ay, =F.S.cosa=F,S.cos(180") =-FS(1)
Ag =0
Ax =0

(Trong luc P, phan luc N ¢6 phuong vudng goc v6i chuyén dong nén cong cua chung bang 0)

Dé khong roi xudng hd thi vat phai ding lai trude hd tic 1a di quing duong

S<12m(2)

Ttr (1) theo dinh 1y bién thién dong ning ta duoc:
A=W, -W,

1 , 1 )
-E.S=—m.0" ——m.v;

2 2

2 2
p oMy g My,

¢ 28 28
Theo (2) thay s ta duoc

2 2
Fo>Vi g 5300000 s oson

“Tos,. T 212

Vay luc hdm trung binh c6 d6 16n tdi thiéu bang F. = 1250N

Cau 31: Pap an B

Chon méc thé nang tai mat dat

B6 qua stic can ctiia khong khi nén co ning cua vat dugc bao toan

Co ning cla vat & vi tri cao nhit (vat ding lai vi = 0) 14
1
W, =W, +W, = Emvf +mgz,= 0 + mgz,
Co ning cua vat tai vi tri dong ning bang thé ning 1a
W, =W, +W, =2W,, =2mgz,

Vay ta dugc: W, =W, < mgz, =2mgz, < z, = %

Thay s6 ta duoc z, :%:% =9m

|

2,4 @ v, =0

O

b A e
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Cau 32: Pap an A +4
Chon mdc thé nang tai mat dat

Bo6 qua strc can cua khong khi nén co nang cua vat dugc bao toan
Co ning clia vat ¢ vi tri dau (vi tri ném) la Z, '"“'.'I’Z

1 1
W,=W,+W, = Emvlz +mgz, ZEme +0
|

Theo bao toan co nang ta dugc:

1 1
W, =W, < —mv; =4.—mv;
2 2

O .Z‘L

P T

V2=?

Thay s6 ta dugc v, :%:%:5m/s

Cau33: Pap an D

o >
O x

Céc luc tac dung vao vat gom:

+ Luc kéo F,
+ Luc cdn do ma sat E,

+ Trong luc p , phan luc N
Cong céc luc tac dung la:

A_ =F S.cosa = 40.10-cos(60°) =200J
(R) K

A _ :F.S.cosa:15.10-005(180°):—150J
(Fuw)

A =0
(?)

A_ =0

( Trong luc P; phan luc N ¢6 phuong vudng goc véi chuyén dong nén cong cua chung bang O)
Téng cong cac ngoai lyc tac dung vao vat la:

A = Am) T A A A

Theo dinh Iy bién thién dong ning cua vat bang cong cac ngoai luc tic dung ta co
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AW, =A< W, —0=50

(Foe)
W,, =50J
Cau 34: Pap an C

- Chon mdc thé nang la vi tri va cham

- Xét thoi diém ngay khi va cham mém giita vién dan va bao cat 1a hé kin
- Ap dung dinh luat bao toan dong lugng ctia hé.

m,.v, =(m, +m,)v

v cling phuong véi vén toc VT

- Véan tdc ctia dan va bao cat ngay sau va cham la:

m.v, 0,2.100
m,+m, 10+0,2

100
V=V, = 51 (m/s)
- Co ning hé ban dau (ngay trude khi va cham):

Wl = (Wdl +Wt1)+(Wd2 +Wt2)

= vaf +0j+(0+0) =%-0,2.1002 =1000J

- Co nédng h¢ luc sau (ngay sau khi va cham):
W, = (Wd12 + Wﬂz)

100

2
—j ~19,6]
51

1 1
= (Emuvfz +0j :E(o,2+10).(

Phan co ning da chuyén hoa thanh nhiét nang 1a Q.. =/ AW |=[19,6—1000 |= 980J
Cau 35: Pap an B

- Chon mdc thé nang la vi tri va cham

- Xét thoi diém ngay khi va cham mém giita vién dan va bao cat 1a hé kin

- Ap dung dinh luat bao toan dong lugng cua hé.

m,.v, =(m, +m,)v

v cung phuong véi van toc v, .

m.v, myv, 0,1.10

= = =2(m/s)
m,+m, m+M 0,1+0,4

- Van toc cua dan va bao cat ngay sau va cham la: v=v, =

- Co ning hé ban dau (ngay trude khi va cham):

W, =(Wy, + W, )+(W,, +W,,)

= Gmlvf +0j+(0+ 0) :%mvé = %.0,1.102 =5J

- Co nang h¢ luc sau (ngay sau khi va cham):

W, =(W,, + W, )= Gmnv; + oj = %(0,1 +0,4).2° =1J

Sau khi cim vao bao cat hé chuyén dong 1én dén vi tri day treo léch v6i phuong thing ding mot goc 16n

nhat o, ing voi thé nang 16n nhit dong ning bang khong vay ta co:

Trang 35/38



W =W, =m,gl(l-cos,)

=1=(0,1+0,4).10.1.(1-cos e,

< cosa, =0,8= a, ~37

Cau 36: Pap an C

- Chon mdc thé nang la vi tri va cham

- Xét thoi diém ngay khi va cham mém giira vién dan va bao cat 1a hé kin
- Ap dung dinh luat bao toan dong luong ciia hé.

m,.v, =(m, +m, )V
v cung phuong véi van toc v, .

A A N . . m,.v m.v
- Van toc cua dan va bao cat ngay sau va cham la: v=v,=—1"1= 0

m, +m, " m+M
- Co ning hé ban dau (ngay trude khi va cham):

W, = (Wdl +th)+(wd2 +Wt2)

:(émﬂf+oj+m+0):%nwﬁn

- Co nang h¢ luc sau (ngay sau khi va cham):

! 1 mv, ' 1(mv,)
Wz Z(Wdlz +Wt12):(5m12V122+Oj:5(m+M)_(mj :_( 0) (2)

Ttr (1) va (2) ta thiy trong qué trinh va cham mém co ning cua hé bi giam. Phan co ning ning giam nay
da chuyén hoa thanh nhiét nang. Noi cach khac ta c6 cong thirc nhiét toa ra trong va cham:

(mv, )2 1 v

1(mvy) 1 1 mM |,
2m+M 2 '

= VO
2m+M

thiet = |W2 - W1| :| AW |:

Chu y: Ta c6 cong thirc giai nhanh: trong qué trinh va cham mém co ning ctia hé bi giam. Phan co ning
giam nay da chuyén hoa thanh nhiét ning. No6i cach khac ta c6 cong thirc toa ra trong va cham:

l(m"o )2 1 mv?

1 1 mM V2
2m+M 2 °

thie1:|W2_W1|=|AW|= _2m+M 0

- Néu c6 duoc cong thirc giai nhanh ndy ta c6 thé giai cau 29; cau30 va cac cau dang twong tur mot cach
dé dang.
Cau 37: Dap an A

Xét tai vi tri va cham thé nang khong doi nén sy bién thién co nang

+4

chinh 13 sy bién thién dong ning né chuyén thanh nhiét téa ra khi va
cham
- Ap dung dinh luat bao toan dong lugng cua hé.

. _ . muv, omy,
m.v,=(m,+m,)vV=>v=v, = =

m+m, m+M

0,01.v,
0,01+0,39

- Thay s6 ta dugc: 10 = < v, =400m/s

- Ta c6 cong thirc gidi nhanh trong qué trinh va cham mém co nang
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ctia hé bi giam. Phan co ning giam ndy dd chuyén hoa thanh nhiét ning. Néi cach khac ta c6 cong thic
nhiét toa ra trong va cham:

I mM
thiet :|W2 _W1| :| AW |ZEm+MV§
- Thay s6 ta duoc: Q. = ! MMOZ =780J

" 2(0,0140,39)
Cau 38: Pap an A
- Xét tai vi tri va cham thé nang khong ddi nén su bién thién co nang chinh 1a sy bién thién dong nang nd
chuyén thanh nhiét toa ra khi va cham.

- Vén tbc ctia hé ngay sau va cham bang: v, = \/Z.g.h = \/2.10.0,8 =4m/s
- Ap dung dinh ludt bao toan dong luong cia h¢ khi va cham mém
m,.V, =(m, +m, )V

m.v, _ mv,

:>V:V12= =
m+m, m+M

0,01.v,

- Thay sb ta dugc: 4= < v, =404m/s

- Ta c6 cong thire giai nhanh trong qué trinh va cham mém co ning cua hé bi giam. Phan co ning giam
nay da chuyén hoa thanh nhiét ning. No6i cach khéc ta c6 cong thirc nhiét téa ra trong va cham:

1 mM
thiet :|W2 _W1| :| AW |:5m+MV§
- Thay s6 ta duge: Q.. = ——20ll 4042 _g0g)

et (0,01+1)

- Pong ning ban dau:

W, =W, +W, = %lef +0= %mvé :%.0,01.4042 =816,08J
C1A LA s an < A ax 2 s ao1a Q 808
Ti 1€ phan trdm dong nang ban dau da chuyén thanh nhiét la: ——-100% = .100% =99%

do >
Cau 39: Pap an D
- Van tdc ciia blla may ngay trudc khi va cham la:

v, =4/2.gh =/2.10.3,2 =8m /s

- Ap dung dinh ludt bao toan dong luong cia hé khi va cham mém
m,.v, = (m1 +m2)V

m,.v, m.v,
3V=V12 = =

m,+m, m+M

m.v,  1000.8
m,+m, 10004100

- Thay s6 ta dugc: v=v,, = ~7,27m/s

Cau 40: Pap an D

- Van tdc cta bua may ngay trude khi va cham la: v, = \/Z.gh =2.10.5=10m/s

- Ap dung dinh luat bao toan dong lugng cia hé khi va cham mém

Trang 37/38



B _ _ muv,  my,
m.v,=(m,+m,)vV=>v=v, = =

m+m, m+M

- Thay s ta dugc: v=v,, = my, __400.10 =8m/s

m +m, 400+100

- Chon mdc thé nang tai vi tri va cham
- Khi hé chuyén dong lan sau vao dat ¢ luc can tic dung nén d6 bién thién co nang bang cong lyc can
cta dt tac dung A =AW =W, - W,
Co ning cia hé vat luc bat dau (ngay sau va cham)
1 1 1
W, =W, +W, = Emlzvf2 +m,,gz, = Emuvf2 +0= 5.(400 +100).8* =16000J
Co nang cua hé vat sau khi lin sau vao dét 5cm la
1
W,=W,+W, = Emuvi +m,,gz, =0+m,g(z, —0,05) =m,g(0-0,05)
Do vat chiu tac dung thém luc can co nang cua vat s€ bién ddi. Cong cua cac lyc can br:ing dd bién thién

cua co nang.

A =AW =W, - W,

< E Scosa=W,-W,
= F..0,05.cos 180" =[(400 +100).10.(0—0,05)]—[16000]
< F, =325000N
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§4. THE NANG PAN HOI
CO NANG CUA VAT CHUYEN PONG CHIU TAC
DUNG CUA LUC PAN HOI
I. TRONG TAM KIEN THUC
1. Moi vat, khi bién dang dan hdi, déu co kha nang sinh cong, tic 1a mang mot nang luong. Nang lugng
nay duoc goi la thé nang dan hoi.
2. Cong cua luc dan hi chi phu thuoc do bién dang dau va do bién dang cudi cta 10 xo, vay luc dan hoi
cling 1a luc the.
3. Thé ning dan hoi bang cong cua luc dan hdi. Cong thirc
6,  Al=(-¢,
—p
(

t

—>
trong dé, k 14 do cimg ctia vat dan hdi, Al=1—1, 14 do bién  FIONTR0

dang cua vat, W la thé nang dan hdi.

tinh thé nang dan hoi la: W, = %k(Al)z

>

4. Khi moét vat chi chiu tac dung cua luc dan hoi, gay boi su
bién dang ctia mot 10 xo dan hoi, thi trong qua trinh chuyén

LAY
Kﬂ
=
L

dong cua vat, co nang, dugc tinh bang tong dong nang cua
vat va thé nang dan hoi cua 160 xo, 1a mdt dai lugng bao toan.

W= %mv2 +%k(Al)2 = hang s

5. Néu vat con chiu tac dung thém cua luc céan, lyc ma sat, thi co nang cua vat s¢ bién ddi. Cong cua cac
luc can, luc ma sat bﬁng dd bién thién coa co nang.

A=W,-W,
II. CAC DANG TOAN PIEN HINH

Dang 1: Bai toan thé ning dan hoi ciia 10 xo

Phwong phap giai:
Budc 1: ’ Eu
Xéc dinh d6 bién dang cua 10 xo
Al=10-1,
Buérc 2: é‘f:f_fﬂ
Biét dugc do bién dang ta xac dinh duoc thé nang dan hoi cua 10

x0 xé4c dinh boi: W, = %kAl2 )

Vi du 1: Mot 16 xo c6 d¢ cimg k = 5N/cm, chiéu dai tw nhién ctia 16 xo 1a ¢, = 40cm, khi 10 xo ¢6 chiéu
dai ¢ =50cm thi thé nang dan hdi cua n6 1a W. Gia tri ctia W, bang
A. 0,025]. B. 250J. C. 251. D. 2,5].
Loi giai:
Xac dinh d6 bién dang cua 10 xo
Al =0—0,=0,5-0,4=0,Im

Trang 1/59



SN
0,01lm

Do ciing cualo xo la: k=5N/cm= =500N/m

Thé nang dan hoi cua 10 xo xac dinh bdi

1 1

W, = EkM = E.500.0,12 =2,5())

Chu y: Chiéu dai tw nhién chinh 14 chiéu dai ma 16 xo khong bi bién dang .

Trong cong thirc xac dinh thé nang dan hoi:

W, = Liar
2
Thi: Pon vi thé ning 1a W, (J)
Pon vi cia dé cung k 1a (N/m)

Pon vi d bién dang A/ 13 (m)
Vi du 2: Mot con lic gdm 16 xo c¢6 d6 ctng k = 50N/m,
vat nang khéi luong m = 250 g treo thing dung, 1y g =
10m/s?. Khi con lic & vi tri can bang thé ning dan hodi cua

10 xo0 bang
A. 1,25 ]. B. 0,625 J.
C. 0,0625 J. D. 0,125].
Loi giai:
Chon Ox nhu hinh vé

Xét & vi tri can bang cac luc tac dung vao vat bang O. Suy
ra:

Chiéu 1én Ox ta dugc:
—P+F, =0 -mg+kAl/=0

= Ar=18
k

Thé nang dan hoi cua 10 xo xac dinh bdi

2 2
W, = kA :lk(%j _1mg)
2 2 k 2

Thay sb ta dugc:

_1(mg)* _1(0,25.10)*
2 k2 50

=0,0625]

Pap an D

3

STUDY TIPS: Con lic 10 xo treo thang dtng thi & vi tri can bang thi:

AP A A2 A2
A

A
A+
{ Fa
r
Pap an C.
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A =2D8
k

_ 1 (mgy’
t(dh) K

Vi du 3: Mot con lac gém 16 xo ¢6 do cung k, vat nang khdi
luong m = 400g dit trén mat phang nghiéng géc nghiéng o =
30°, bo qua ma sat, 1dy g = 10m/s%. Khi con lic & vi tri cAn bang
thé ning dan hdi cua 16 xo bang 0,05 J. Gid tri cua k 1a

A. 40 N/m. B. 50 N/m.
C. 80N/m. D. 100N/m.
Loi giai:
Chon Ox nhu hinh vé

Xét & vi tri can béng cac lyc tac dung vao vat béng O
P+N+E, =0

Chiéu 1én Ox ta dugc:

Psina—F, =0

< mgsina —kAl =0

_, Ap_mgsina

k i

Thé nang dan hoi cua 10 xo x4c dinh boi

. 2 . 2
W, =lkA€2 :lk mgsin & :l(mg.sma)
2 2 k 2 k

Thay sb ta dugc:
0\2
ina)? 0,4.10.sin30
t:l(mg.smot) c>0,05:l( )
2 k 2 k
= k=40N/m

Vi du 4: Mét con lac gém 16 xo c6 do cung k, vat nang khéi
lwvong m dit trén mit phang ngang. Chon Ox nhu hinh v& d6 thi
thé ning dan hdi cua 16 xo theo li d6 x 1 hinh nao sau?

W, W, W,
O }x O x 0 i
Hinh 1 Hinh 2 Hinh 3
A. Hinh 1 B. Hinh 2 C. Hinh 3

Hinh 4
D. Hinh 4
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Loi giai:

Do bién dang ctia 10 xo theo 11 do x 1a O Al=x
Al=0—0,=X @ >

Thé ning dan hoi cia 16 xo xac dinh boi . ;i-

1 1 2 i

W, =—kAl® =—kx’ -
2 2 Z
A A A1 1A s . A \ k m
Nhu vay ta thay do thi thé nang theo 1i do x la
ham bac 2 c¢6 dang y = a.x?> v&i a =k > 0 c6 dang
Parabol ta c6 dap an A.
Pap an A

STUDY TIPS: Db thi thé nang theo do bién dang Al =/(—-/,=x c6 dang Parabol

Dang 2: Cong ciia lyc dan hoi
Phwong phap giai
Budc 1:
Tinh d6 bién dang cua 16 xo:

+ O vi tri dAu A/, , goi la vi tri 1

+O vi tri sau Al,, goilavitri2
Tir d6 ta tinh dugc thé nang dan hdi cta 10 x0 & vi tri 1 va vi tri 2

1 2
th = Ek (Afl )
1 2
W, = Ek(M 2)
Budc 2:
Tinh cong cua luc dan hoi theo cong thire lién hé vai thé ning:
1 1
A=W,-W, = Ek(Ml)z —Ek(%)2

Vi du 1: Mot 16 xo c6 dd cting k = 200 N/m, chiéu dai tu nhién ctia 10 xo 1a ¢,= 40cm, khi 16 xo chuyén
tir trang thai c6 chiéu dai ¢,= 50cm vé trang thai c6 chiéu dai ¢, =45 cm thi 10 xo d4 thyc hién mot cong
bang:

A.1,25]. B. 0,75 J. C.0,251J. D.11J.

Loi giai

Tinh d6 bién dang cua 10 xo

+ O vi tri ddu Al, =50-40=10cm =0,Im

+O vi tri sau Al, =45-40 =5cm =0,05m
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Tur do ta tinh dugc thé nang dan hoi ctia 10 xo ¢ vi tri 1 va vi tri 2

W, = %k(Ml ) = %.200.0,12 =1

W, = %k(Mz)z = %.200.0,052 =0,25]

Tinh cong cta lyc dan hdi theo cong thirc lién hé véi thé nang:
A=W, -W, :%k(Ml)z —%k(Mz)z =1-0,25=0,75
Pap an B
STUDY TIPS: Y nghia gia tri dai s6 cong cua luc dan hoi 16 xo:

Cong c6 gia tri dai s6 duong A > 0 10 xo sinh cong.

Cong co gia tri dai s6 am A < 0 10 xo nhéan cong.

Vi du 2: Mot 16 xo c6 d6 cting k = 200 N/m, chiéu dai tw nhién ctia 16 xo 1a ¢, = 40cm, khi 16 xo0 chuyén

tur trang thai co chiéu dai ¢ , =50cm vé trang thai co chiéu dai ¢ , thi cong cua lyc dan hdi thue hién 1a A

= -0,44]J. Gia tri ctia ¢, tmg véi trudng hop 10 xo din bang
A. 28 cm. B. 12 cm. C.52 cm. D. 62 cm.
Loi giai:
Tinh d6 bién dang cua 10 xo ¢ vi tri dau:
Al,=50-40=10cm =0,Im
Tur d6 ta tinh duge thé nang dan hi cua 10 x0 & vi tri 1

W, =%1<(Ml)2 =%.200.0,12 =1J

tl

Tinh cong cua luc dan hoi theo cong thire lién hé vai thé ning:
1 1
A=W, -W,= Ek(Ml)z —Ek(MZ)Z
Thay sé:

A=W, -W, =%1<(M1)2 —%k(Mz)2

0,44 =1—%.200.(Mz)2

= (Al,) =0,0144
= Al, =%0,12m =+12cm
Do 16 xo dan nén chiéu dai cta 16 xo bang: /, =/, +|A£2| =40+12=52cm
Pap an C
STUDY TIPS: Lo xo din thi chiéu dai ciia 16 xo bang: ¢ =/¢,+| A/ |
Lo xo nén thi chiéu dai ciia 16 xo bang ¢ =¢,—| Al |
Dang 3: Bai to4n co ning ciia vat chuyén dong chiu tic dung ciia lye dan hoi
Phwong phap giai
Buwoc 1:
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Viét co nang cho vi tri lic trudce ta goi 1a vi tri 1:
1 1
W, = W, + W, ==mv? +=k(Al,)’
2 2
Viét co nang cho vi tri lac sau ta goi 1a vi tri 2:
1 1
W, =W, +W, = 5mv§ +5k(M2)2

Budc 2:
Khi mot vat chuyén dong chi chiu tdc dung cua lyc dan hdi, thi co nang cua vat 1a mot dai lugng bao toan
tuc la
W =W, oW, +W, =W, +W,
@%mv,z +%k(M,)2 =%mv§ +%k(Mz)2

Ttr phuong trinh ndy ta xac dinh dugc dai luong can tim 1a

+ Dong nang.

+ Thé ning.

+ Van tde.

+ Do bién dang, chiéu dai 16 xo.
Vi du 1: Mot con ldc 10 xo gém vat nang khdi lugng m = 200g, 16 xo c6 do cung k = 100N/m, chiéu dai
ty nhién cua lo xo 1a 7, =40cm dao dong trén mit phang nim ngang, khi 16 xo ¢6 chiéu dai ¢ =50cm thi
van toc cua vat 13 v = 4m/s bo qua moi lyc can. Co ndng ctia con lic bﬁng

A.4.2]) B. 0,5J C. 1,6 D.2,1J

Loi giai
+ X4c dinh d6 bién dang cua 16 xo
Al=(-0,=0,5-0,4=0,Im

+ Do bo qua moi luc can nén co ning cia con lic 10 xo bao toan viy nd bang co ning & vi tri bai cho tic
la & vi tri co:

-Po bién dang Al =0,1m.

- Van toc v = 4m/s
+ Vay co nang cua con lac bang:
W=W,+W, Ly +11<(M)2 =l.0,2.42 +1.100.o,12 =2,1]

2 2 2 2
Dap an D.

STUDY TIPS: Con lc 16 xo bo qua moi lyc can thi co ndng cua n6 dugc bao toan.
Vi du 2. M{t con ldc 16 xo gé)m vat nang khdi lugng Wm, 1o ‘xo k
c6d d6 cung k, dao dong khong ma sat trén mat phang nam
ngang voi \fén tbc cue dai bang Viax = lgcm/s. Khi thé ning %
cua 10 xo bang 3 lan dong nang thi van toc cua vat c6 do 1on
bang:

A. 4 cm/s. B. 6 cm/s. C. 3 cm/s. D. 2 cm/s.

Loi giai:
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Con lac 10 xo0 bé qua ma sat nén co ning cta nd dugc bao toan

Vat dat van toc cuc dai thi dong nang cuc dai va tuong ung thé nang cuc tiéu
Vay theo dinh luat bao toan co nang ta co:

W, =W, oW, +W, =W, +W,

Xét tong quat khi W, =nW,,

Vay ta dugc:
W =W, oW, +W, =W, +W, =W, +nW,, =(n+1)W,,

& lmV2 +0=(n +1)lmV§
2 max 2

V max

vn+1

Thay s6 ta duoc: van tdc khi thé nang ciia 16 xo bang 3 1an dong ning tirc 1a n = 3 bang

= |v,| =

A%

max

|V2|= =

12
vn+1 /341

=6cm/s

Dap an B.
STUDY TIPS: Con lic 10 xo dao dong khong ma sat. Khi thé ning bang n lan dong ning thi van tdc cua

v

max

Vn+1

Vi du 3: M6t con lic 10 xo gdm vét ning khdi lugng m, 16 xo ¢6 do cing k, dao dong khong ma sat trén

vat ¢6 do 16n 1a ‘V(

W,=nW,)

mit phang ndm ngang véi do bién dang cuc dai bang A/ =12cm. Khi dong ning cta vét bang 15 lan

thé nang cta 10 xo thi d6 bién dang ctia 10 xo c6 d6 16n bang:

A. 4 cm. B. 6 cm. C.3cm. D. 2 cm.
Loi giai:

Con lac 10 xo bé qua ma sat nén co ning cta nd dugc bao toan

Do bién dang cuc dai thi thé nang cuc dai va tuong rng dong nang cuc tiéu

Vay theo dinh luat bao toan co nang ta co:

W =W, oW, +W, =W, +W,

Xét tong quat khi W,, =nW,,

Vay ta dugc:

W=W, oW, +W, =W, +W, =W, +W, =(n+1)W,

N %k(MmaX ) +0= (n+l)%k(M)2

Af max

Vn+1
Thay s6 ta duoc: d6 bién dang cta 10 xo khi dong ning bang 15 1an thé ning cta 10 xo tirc 1a n = 15 bang
Al 12

Vn+1 - VJ15+1

=|Al =

| Al |= =3cm.

Pap an C
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STUDY TIPS: Con lic 10 xo dao dong khéng ma sat trén mit phang ngang. Khi dong ning bang n lan
Agmax

Wd=nW')‘ - \/ﬁ

Vi du 4: Mot con l4c 10 xo0 gém vat nang khéi luong m = 100g, 16 xo0 ¢6 dd cung k = 40N/m, chiéu dai tu

thé nang thi do bién dang ciia 16 x0 c6 do 16n ‘M(

nhién cta 10 xo 1a 7, =40cm dao dong trén mat phang nim ngang, khi 16 xo c6 chiéu dai ¢ , =44cm thi
van tdc cua vat 1a vi = 60cm/s bod qua moi lyc can. Khi 16 xo ¢c6 chiéu dai ¢ , thi van tdc cua vat 1a vo =
80cm/s. Gia tri ctia ¢, khi 10 xo bi nén bang
A. 37cm. B. 43cm. C. 47cm. D. 41cm.
Loi giai:
+ Do bé qua moi luc can nén co ning cua con lic 10 xo bao toan
+ Co ning clia vat & vi tri ban ddu ta goi 1a vi tri 1 1a

W, =W, + W, = ~my? +11<(M1)2 _ L 0,1.0,6° +1 40.0,44—0,4)* = 0,057
2 2 2 2

+ Co nang cua vat ¢ vi tri luc sau ta goi 1a vi tri 2:

W, =W, +W, :%mvﬁ +%k.(A£2)2 =%.0,1.0,82 +%.40.(A£2)2 =0.032+20.(AL,)

+ Vay theo dinh ludt bao toan co nang ta c6: W1 = W»
= 0,05=0.032+20.(Al, )’
< |AL,|=0,03m =3cm
Gié tri cia £, khi 16 xo bi nén bang: £, ={,—|Al,|=40-3=37cm
Pap an A
Dang 4: Bai toan bién thién co niing ciia vat chuyén dong do chiu thém lwc cén, lwc ma sat...ngoai
lwe dan hoi
Phwong phap giai
Budre 1:
Xac dinh lyc tac dung 1é€n vat (khong tinh luc dan hoi F—dh ), viét cong cho lyc nay: A =FS.cosa

Viét co nang cho vi tri lac trudce ta goi 1a vi tri 1:
W, =W, +W, = %mvf +%k(M1)2

Viét co nang cho vi tri lac sau ta goi 1a vi tri 2:
W, =W, +W, = %mvg +%k(M2)2

Buére 2:
Khi mot vat chuyén dong ngoai tac dung cua luyc dan hdi con chju thém luc can, luc ma sat... thi co nang
cua vat s& bién doi. Cong cua cac lyc can, luc ma sat br:ing dd bién thién cua co nang.
A =AW =W, - W, S A = (W, + W, )—(W, +W,))
1 1 2 1 1 2
=A,_ =|—mvi+—k(Al — =—mv +=k (Al
(Fe) {2 ) ( 2)} [2 ) ( 1)}

Tur phuong trinh nay ta x4c dinh dugc dai luong can tim 1a
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+ Luc

+ Dong nang.

+ Thé ning.

+ Van tde.

+Po bién dang A/.
Vi du 1: M6t con lic 10 xo gdm vét nho khéi luong 2 kg va 1o k m
X0 c6 do ctrng 100 N/m. Vat nho du’(:wc dat trén gid do co dinh %
nam ngang doc theo truc 160 xo. H¢ s6 ma sat truot gitta gid d0
va vitnhé 13 = 0,1. Ban ddu giit vat & vi tri 16 xo din Al = .
10 cm rdi budng nhe vi = 0. Ldy g = 10 m/s>. Khi 10 xo tr& vé
trang thai tu nhién lan dau tién A/ , = 0 thi dong nang cua vat

co gia tri bang

A.0,3]. B.0,2J. C.0,517. D. 0,8 J.
Loi giai:
+ Cac lyc tac dung gom: 0 Al = x =10cm
-Lycmasat F_ ® . >
- Trong luc p :
- Phan lyc N

- Luc dan hoi FTh

+ Khi tinh cong ta cha ¥ rang khong tinh céng cua luc dan hoi. Do vy ta co:

A=A +A(§)+A(N)

(Fos)
=F S.cosa+0+0

= umgS.cosa = 0,1.2.10.0,1.cos(1800)
=-0,2]

Co ning cua vat lac dau (budng nhe) 1a

1 1 1
W, = W, + W, ==mv +=k(Al,)" =0+=.100.0,1* = 0,5J
2 2 2
Co nang cua vat sau khi di quang duong 10cm la
W,=W,+W, =W, +0
Do vat chiu tdc dung thém lyc ma sat co ndng cua vat sé bién d6i. Cong cua cac luc can béng do bién
thién co nang cua vat:

A =AW =W, =W, = -0.2=(W,, +0)-(0.5) & W,, =0.3]

Pap an A
STUDY TIPS: Trong biéu thirc bién thién co ning bing cong A cua luc tac dung vao vat
Agp=W,-W,

O day ta hiéu:
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A - la téng tat ca cac luc tac dung vao vat khong tinh lyc dan hdi F = F—dh

Vi du 2: Mot con lic 16 xo gdm vat nho khéi luong 1 kg va 10
x0 ¢6 do cing 100N/m. Vat nho dugc dat trén gia do ¢ dinh

nam ngang doc theo truc 16 xo. Hé s6 ma sat truot gitra gia d&
va vatnhé 1a 4 =0,1. Ban dau giir vat & vi tri 16 xo din A/, =
10cm rdi budng nhe vi = 0. Liy g = 10m/s?. Khi vat di duoc
quang duong S = 8cm thi vat c6 van toc bang
A. 0,8 m/s. B. 0,9 m/s. C. 0,7 m/s. D. 0,6 m/s.
Loi giai:

+ Cac lyc tac dung gom:

O Af =x=10cm

- Luc ma sat 1_7:5 0 . >
- Trong luc p o ,a;-.
- Phan luc N 2 - b
- Lyc dan hoi E,, k m g :
+ Khi tinh cong ta cha ¥ rang khong tinh céng cua luc dan hoi. % ﬁ
Do vay ta co:
A=Ap +Ag+Ag o F

=F S.cosa+0+0
= pumg-S.cosar = 0,1.1.10.0,08.cos (180"
=—0,08]

4 {1
LN 7777777

Co ning cua vat lac dau (budng nhe) 1a

W, =W, +W, = %mvf +%1<(M1 ) = 0+%.1oo.o,12 =0,5J
Co nang cua vat sau khi di quang duong 8cm la

W, =W, +W, = %mvj +%1<(M1 -S)’

= %.l.vj +%.100.(0,1—O,08)2 =0,5.v; +0,02

Do vat chiu tdc dung thém lyc ma sat co ndng cua vat sé bién d6i. Cong cua cac luc can béng do bién
thién co nang cua vat:
Ay =AW =W, =W, =-0,08= (0,5.v3+0,02)-(0,5)
= |V2| ~0,9m/s
Pap an B
STUDY TIPS: Mét con lic 10 xo dao dong chiu tac dung cua luyc ma sat goi 1a dao dong tat dan

Sau mot thoi gian dao dong vat ding han khi d6 ta noi dao dong da tit.
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Vi du 3: Mot con lic 10 xo gém vat nho khoi luong 1 kg va 10 xo c6 do cung 100N/m. Vat nhé duoc dat
trén gia do ¢ dinh nam ngang doc theo truc 10 xo. H¢ sb6 ma sat truot gifra giad do va vatnhdé la 4 =0,1.
Ban dau gilt vat ¢ vi tri 10 xo dan A/, =10 cm 1ol budng nhe vat dao dong tat dan do luc can cta ma sat

va dimg lai tai vi trf 10 xo khong bién dang A/ , =0, ldy g = 10 m/s%. Quéng duong vat da di bang

A. 25cm. B. 100cm. C. 50m. D. 50cm.
Loi giai:
+ Céc luc tac dung gdm: 0 Al = x =10cm
- Lyc masat F P ® . >

- Trong Iuc P ELIONNN ¥
- Phan lyc N 2 T T

) s AL T L A A A L A
Lyc dan hoi E,,

+ Khi tinh cong ta chi ¥ rang khong tinh cong cuia lyc dan hoi. Do 'ﬁ
vay ta co:

A:A(m +A(r>) +A®

=F S.cosa+0+0
= umgS.cosa = 0,1.1.10.005(1800)

=-S()) P

T,

Co ning cia vat luc dau (budng nhe) 1a
1 5, 1 2 1 2
W1=Wd1+Wt1=5mV1 +5k(A£1) zzk(Aél)

Co ning cua vat sau khi tat han (dimg lai) 1a

1

W, =W, +W, :%ng"'%k(Afz)z :0+Ek(A£2)2 :l

2
k(A
k(ar,)
Do vat chiu tdc dung thém lyc ma sat co ndng cua vat sé bién d6i. Cong cua cac luc can béng do bién
thién co nang cua vat:

k(A - AL
A :AW:W2—W1:}—chzlk(Agz)z_lk(Agl)Z@S: ( 1 2)

(%) 2 2 2F,
. 100.(0,1° - 0)
Thay so v61 F, =F  =umg=1=S= 5 0,5m =50cm

Pap an D
STUDY TIPS: Con lic 16 xo dao ddng tit dan tir vi tri 16 xo ddn 16n nhat A/, dén khi ding lai & vj tri
_ k(Af}-Ar%)
A/, thi quang duong vat da di dugc la S= —F

Vi du 4: Mot con lic 10 xo gém vat nhé khoi luong 1 kg va 10 xo c6 do cung 100N/m. Vat nhé duoc dat
trén gia do ¢ dinh nam ngang doc theo truc 16 xo. H¢ s6 ma sat truot gifra gid do va vatnhd la p =0,12,
léy g=10 m/s2. Ban diu gilt vat ¢ vi tri 10 xo dan A/, = 10cm roi budng nhe vat dao dong tat dan vat

dimg hin khi di di duoc quing dudng S = 41,6 cm. Vi tri dimg ciia vat 16 xo bién dang 1a
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A. 0,6 cm. B. 0,2 cm. C. 0,4 cm. D. 0,5 cm.
Loi giai:
Dung cong thirc giai nhanh ta da xay dung ta co:
Con lic 16 xo dao dong tat dan tir vi tri 10 xo dan 16n nhat A/ . dén khi ding lai & vi tri A/ , thi quang
o ‘ k(Af;-A)
duong vat da di duoc la: S=——=
2.E
Thay s6 voi
E =F,=pmg=0,12.1.10=1,2(N)
100.(0,1° —Af3)
2.1,2
= Al,=0,004m = 0,4cm

= 0,416 =

Pap an C

III. BAI TAP REN LUYEN Ki NANG
Cau 1: Mot 16 xo c6 do cimg k, chiéu dai tu nhién ciia 16 xo 1a 7, khi 16 xo c6 chiéu dai ¢ thi thé ning
dan hoi caa né 14 We. Gia tri cia Wy xac dinh bai biéu thuc

A. %kﬁz B. %kfé C. %kz(f—fo) D. %k(ﬁ—éo)z
Cau 2: Mot 10 xo ¢6 do cung k = 2N/cm, chiéu dai ty nhién cua 10 xo la ¢, = 20cm, khi 10 x0 c6 chiéu
dai ¢ =25 cm thi thé nang dan hdi ctia n6 1a We. Gia tri ctia W, bang

A. 0,25 ]. B. 0,025 J. C. 25J. D. 2,5].
Cau 3: Mot 10 xo c6 d6 cung k = 1N/cm, chiéu dai ty nhién cua 10 xo la /7, khi 16 xo dan c6 chiéu dai ¢
= 22cm thi thé ning dan hoi cua n6 1a 80mJ. Gid tri cua / 0 bang

A. 26 cm. B. 20 cm. C.18 cm. D. 24 cm.
Céu 4: Khi n6i vé thé ning dan hdi caa 16 xo phat biéu nao sau la dung?

A. Thé nang cua 10 xo ty 1¢ thuan véi do bién dang.

B. Thé nang cua 10 xo chi phu thude vao do bién dang.

C.Thé ning cta 10 xo chi phu thudc vao d6 cting cta 10 xo.

D. Thé ning cua 16 xo ty 1¢ thuan voi binh phuong do bién dang cia no.
Cau 5: Mot con lac 10 xo vat nang khéi luong m, 10 xo c6 dd cung k dang bién dang A/. Néu tang khdi
luong m cua con lac 1€n 2 lan gilt nguyén cac diéu kién khac thi thé nang dan hoi cua 10 xo

A. tang 2 lan. B. khéng doi.

C.tang 4 lan. D. giam 2 lan.
Cau 6: Mot con lac 10 xo vat nang khéi luong m, 10 xo c6 dd cung k dang bién dang A’. Néu tang khdi
luong m cua con lac Ién 2 1an, con dd bién dang giam 2 lan gitr nguyén cac dieéu ki¢n khac thi thé nang
dan hoi cua 16 xo

A. tang 2 lan. B. khéng doi.

C.tang 4 lan. D. giam 4 lan.
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Cau 7: Mot con lc 10 xo vat nang khéi luong m, 16 xo ¢6 d6 cung k dang bién dang A/ khi do thé nang
dan hoi cua 10 xo 1a 12J. Néu tang do bién dang cua 16 xo 1é€n 2 lan gitr nguyén cac di€u ki¢n khac thi thé
nang dan hoi cua 16 xo bang

A.121]. B.24]. C.48]. D. 3J.
Céu 8: Mot con lic gom 16 xo0 c6 d6 cimg k = 100N/m, vat ning khdi luong m = 200g treo thing dung,
ldy g = 10m/s?. Khi con lic & vi tri cAn bang thé nang dan hoi cua 10 xo bang

A. 0,05 . B. 0,04 J. C.0,02 J. D. 0,01J.
Céu 9: Mot con lic gdm 10 xo c6 do cung k, vat niang khéi luong m = 50g treo thang ding, liy g =
10m/s2. Khi con lac & vi tri can bang thé niang dan hdi cta 16 xo bang 2,5mJ. Gi4 tri cia k bang

A. 100N/m. B. 50N/m. C. 200N/m. D. 400N/m.

Cau 10: Mot con lic gém 10 x0 ¢6 do ciing k = 40N/m , vat nang khéi
luong m dit trén mat phing nghiéng goc nghiéng o = 30°, bo qua ma
sat, 1y g = 10m/s®. Khi con lic & vi tri c4n bang thé ning dan hdi cta
10 x0 bang 0,05 J. Gia tri ciam 1a

A. 400g. B. 800g.

C. 500g. D. 200g.

A
Cau 11: D) thi thé nang dan hdi cia mot 10 xo theo do bién dang A/nhu hinh v€. B§ cung k cua 10 xo
bang
A. 320N/m. B. 640N/m. C. 80N/m. D. 160N/m.
W, (mJ)

Cau 12: Mot 10 xo ¢6 do cung k, chiéu dai tu nhién cua 10 xo 1a 7 0s

khi 10 xo chuyén tir trang thai c6 chiéu dai l, vé trang thai c6 chiéu

-----

dai ¢, thi 16 xo di thuc hién mot cong xac dinh bang biéu thirc

1 2 1 2 —
A.A=Ek(£1) —Ek(fz) o 2
B. A=tk(f,—f,) —Lk(t,-0,)
C.A=1k(0,— 0,V ~Lk(e,~1,)

2 2 0 2 1 0

1 1
D. A=Ek(£2)2—5k(£1)2

Cau 13: Mot 16 x0 ¢6 do cimg k = 150N/m, chiéu dai tw nhién ciia 16 xo 13 £,= 40 cm, khi 16 xo chuyén
tur trang thai co chiéu dai ¢ , = 46cm vé trang thai c6 chiéu dai ¢,= 42 cm thi 10 xo da thyc hién mot cong
béng:

A. 0,03 J. B. 0,27 J. C.0,241J. D. 0,3J.
Cau 14: Mot con lic 10 xo gém vat nang khéi luong m, 10 xo c6 d6 cung k, dao dong trén mat phrfmg
nam ngang khong ma sat, khi 16 xo bi bién dang A/ thi van toc ctua vat 1a v. Co nang cua con lac xac dinh
baoi biéu thure

A W= lmv2 +lk2M B. W= lmzv+lk(M)2
2 2 2 2
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C. W=1my +11<(M)2 D. W =Lmlv+Lk?As
2 2 2 2

CAu 15: Mot con lic 10 xo g@)m vat nang khdi lugng m = 100g, 10 xo c6 dd cung k = S0N/m, dao dong
trén mat phang nam ngang khong ma sat, khi 10 xo bi bién dang A¢ = 4cm thi van toc ciia vat [a v =
5m/s. Co ning cta con lic bang

A. 1,29] B. 1,25] C. 0,04] D. 1,92]
CAu 16: Mot con lac 10 xo gém vat nang khéi lugng m, 10 xo ¢6 do cung k = 80N/m, dao dong trén mat
phiang nim ngang khong ma sat v6i co nang bang 115 mJ, khi 10 xo bi bién dang A¢ = 5cm thi van tdc
ctia vat 1a v=50 cm/s. Gia tri ciia m bang

A. 120g. B. 150g. C. 160g. D. 100g.
CAu 17: Mot con lac 10 xo gém vat ndng khéi luong m = 250g, 10 xo0 c6 do ciing k = 100N/m, dao dong
trén mdt phang ndm ngang khong ma sat véi co ning bang 260 mJ, khi 10 xo bi bién dang A¢ thi van tdc
ctia vat 1a v = 80cm/s. Gia tri ciia Al bang

A.3 cm. B. 4 cm. C.6cm. D. 5 cm.
CAu 18: Mot con lac 10 xo gém vat nang khéi lugng m, 10 xo ¢6 do cung k, dao dong khong ma sat trén
mit phang nam ngang véi van toc cuc dai bang vimax = 18 cm/s. Khi thé ning cia 10 xo bang 8 1an dong
nang thi van tdc cta vat co do 1on bﬁng:

A. 8 cm/s. B. 4 cm/s. C. 3 cm/s. D. 6 cm/s.

CAu 19: Mot con lac 10 xo gém vat nang khéi lugng m, 10 xo ¢6 do cung k, dao dong khong ma sat trén
- < M 7. A A . M . A - M 1 A A - 5
mat phang ndm ngang vdi van toc cuc dai bang vimax = 20 cm/s. Khi dong nang bang o lan thé nang ctua

16 xo thi van tbc cua vat co do 16n bﬁng:
A. 8 cm/s. B. 4 cm/s. C. 6 cm/s. D. 5 cm/s.

CAu 20: Mot con lac 10 xo gém vat nang khéi lugng m, 10 xo c6 do cung k, dao dong khong ma sat trén
- M M e A A . M . A - M 1 A - 3
mat phang nam ngang voi van toc cuc dai bang vmax = 60 cm/s. Khi dong nang bang 3 lan co nang thi

van tbc cua vat co do 16n b?mg:

A. 30 cm/s. B. 20 cm/s. C. 15 cm/s. D. 10 cm/s.
Cau 21. Mot con lic 10 xo gém vat nang khéi lwgong m, 10 xo c6 do cung k, dao dong khong ma sat trén
mit phang nim ngang v6i do bién dang cuc dai bang A/ o = 18 cm. Khi dong ning cta vat bang 35 lan
thé nang cua 10 xo thi d6 bién dang cia 16 xo ¢ d6 16n bang:

A. 4 cm. B. 6 cm. C.3 cm. D. 2 cm.
Cau 22. Mot con lic 10 xo gdm vat nang khéi luong m, 16 xo ¢6 do cimg k, dao dong khong ma sat trén
mat phrfmg nam ngang voi do bién dang cuc dai br:ing Al . Khi 1o xo c6 do bién dang A/ = 1,5cm thi

bang

max

thé ning bang % dong nang. Gid tri cua A/

A. 3 cm. B. 6 cm. C.4cm. D. 2 cm.
CAu 23. Mot con lic 10 xo gém vat nang khdi lugng m, 16 xo c¢6 do cung k, dao dong khong ma sat trén
mit phang nam ngang v&i do bién dang cuc dai bang A/ oy - K110 X0 €6 do bién dang A¢ =2 cm thi thé

bang

max

ning bang % co nang. Gia tri cua A/

A. 4cm. B. 8 cm. C. 6 cm. D. 10 cm.
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Cau 24. Mot con lic 10 xo gém vat nang khéi luong m, 10 xo0 ¢6 do cung k = 100N/m, dao dong khong
ma sat trén mat phang nam ngang véi d6 bién dang cuc dai bang A¢_ . Khi 16 xo c6 do bién dang Al =
2cm thi dong nang bang 3 1an thé ning. Gia tri co ning cua con lic bang

A. 0,08mlJ. B. 80 mJ. C.20 mJ. D. 0,02 mJ.
Cau 25: Mot con lac 10 xo gdm vat nang khéi lugng m = 400g, 16 xo ¢6 do cing k, dao dong khéng ma
sat trén mat phang nam ngang. Khi thé nang cua 10 xo bang 3 lan dong nang thi vat c6 van téc 50 cm/s.
Co nang cua con lac bang

A. 0,2 m]. B. 20 mJ. C. 200mJ. D. 0,02mJ.
CAu 26. Mot con lic 10 xo g@)m vat ndng khdi lugng m, 10 xo c6 d6 ciing k = 500 N/m , dao dong khong
ma sat trén mit phang nim ngang véi d6 bién dang cuc dai cta 10 xo bang A/ = 2cm . Co nang cua
con lic bang

A. 0,2 mJ. B. 0,1 mJ. C. 200 mJ. D. 100mJ.
Cau 27: Mot con lic 10 xo gém vat nang khéi lugong m = 250g, 10 xo ¢6 do cung k, dao dong khong ma
sat trén mat phang nam ngang véi van toc cua vat cé gia tri cuc dai 1a 80cm/s. Co nang cua con lac bang

A. 0,16 mJ. B. 160 mJ. C. 0,8 mlJ. D. 80 mJ.
Céu 28. Khi con lic 10 xo dao dong khong ma sat trén mit phang nam ngang phat biéu nao sau 1a dung?

A. Co nang ting thi thé nang giam

B. Co nang giam thi dong nang giam

C. Tong clia co ning va thé ning 1a dai luong khong doi.

D. Tong dong nang va thé ning 1a dai lugng khong doi.
Cau 29. Mot con lic 16 xo gém vat nang khéi luong m = 100g, 10 xo c6 do cung k = 40N/m, dao dong
khong ma sat bén mat phang nam ngang voi do bién dang cuc dai cta 16 xo bang A/ o = 4 cm. Van toc
16n nhit cia vét bang

A. 80 cm/s. B. 40 cm/s. C. 160 cm/s. D. 10 cm/s.
CAu 30. Mot con lic 10 xo gém vat ning khdi lugng m = 100g, 10 xo0 c6 do cung k = 40N/m, dao dong
khong ma sat bén mit phang nim ngang véi d6 bién dang cuc dai ctia 1o xo bang A/ = 4em . Van tbc
16n nhét cua vat bang

A. 80 cm/s. B. 40 cm/s. C. 160 cm/s. D. 10 cm/s.
Cau 31. Mot con lic 10 x0 gém vat nang khéi luong m = 50g, 10 xo c6 d6 cung k = 80N/m, dao dong
khong ma sat bén mat phang nam ngang van toc 16n nhat cua vat bang vmax = 100 cm/s . B¢ bién dang
cuc dai cua 10 xo bang

A. 2,0 cm. B. 2,5 cm. C.4,5cm. D. 4,0 cm.
Cau 32. Mot con lac gém 10 xo0 ¢6 do cung k, vat nang khdi luong m, dao dong khong ma sat trén mat
phang nam ngang. Do thi co nang W cutia con lac theo d§ bién dang A/ cua 10 xo 1a hinh nao sau?

Trang 15/59



> >
O Al O At

Hinh 1 Hinh 2
%Y Aw
> S
O Al O Al
Hinh 3 Hinh 4
A. Hinh 1 B. Hinh 2. C. Hinh 3. D. Hinh 4.

CAu 33. Mot con lc 16 xo gém vat ndng khdi lugng m = 100g, 16 xo c6 do cung k = 40 N/m, dao dong
khong ma sat trén mit phang ndm ngang véi d6 bién dang cuc dai cta 10 xo bang A/ = 4em. Khi 10 xo
bién dang Al = 2x/§ cm thi van tdc cua vat br:ing

A. 80 cm/s. B. 50 cm/s. C. 40 cm/s. D. 60 cm/s.
CAu 34. Mot con lic 10 xo gém vat ning khéi luong m = 50g, 160 x0 c6 d) cung k = 80N/m, dao dong
khong ma sat trén mat phang nam ngang van toc 16n nhat cua vat bang vmax =100cm/s. Khi vat ¢6 van toc
v =60 cm/s d6 bién dang cua 10 xo bﬁng

A. 2,5 cm. B. 2,0 cm. C. 4,0 cm. D. 4,5 cm.
CAu 35. Mot con lic 10 xo gém vat nang khdi lugng m = 100g, 16 xo0 ¢6 d6 cung k = 160N/m, dao dong
khong ma sat trén mat phang nam ngang van toc 16n nhat cua vat bang vmax = 100 cm/s. Khi vat cé van
tde v = 80 cm/s thi gia tdc cua vat co do 16n bﬁng

A. 48m/s?, B. 48m/s2. C. 12m/s%. D. 6m/s?.
CAu 36. Mot con lic 10 xo gém vat nang khdi lugng m = 50g, 10 xo0 c6 dJ cung k = 80 N/m, dao dong
khong ma sat trén mat phang nam ngang van toc 16n nhat cta vat bang vmax = 100 cm/s. Gia toc cuc dai
cta vat bang

A. 24m/s?, B. 48m/s2. C. 40m/s>. D. 6m/s?.
CAu 37. Mot con lic 16 xo gém vat ning khdi luong m, 16 xo c6 d6 cling k, dao dong trén mat phéng nam
ngang hé sO ma sat y ¢ trang thai 1 con lac c6 co ndng Wi khi vat chuyén dong dén trang thai 2 co nang

cua con lac 1a Wa. B9 16n cong cua lyc ma sat tdc dung 1én vat co6 biéu thirc

A. A4‘=W2 B.

C. ‘A(a)‘zwz ~W, D. ‘A —
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Céu 38. Mot con lic 10 xo gdm vat nho khdi luong 200 g va 10 k
x0 ¢6 do ciang 80N/m. Vat nho dugc dat trén gid do ¢ dinh nam

ngang doc theo truc 10 xo. Hé s6 ma sat truot giita gia d& va vat Z
e

5 1 A s~ AL . 71 ~ A S o R
nho 1a x4 . Ban dau gilt vat ¢ vi tri 10 xo dan A/, =5 cm 161 L

budng nhe vi = 0. Khi 10 xo0 & trang thai c6 do bién dang A/, = lcm thi van tdc cua vat 1a 50 cm/s. Do
16n cong cua luc ma sat tac dung 1én vat bang

A. 100mJ. B. 29 mlJ. C.71 ml]. D. 129mJ.
Céu 39. Mot con lic 16 xo gébm vat nho khéi lwong 1 kg va 16 xo ¢6 do ctirng 100N/m. Vat nho duoc dat
trén gia do ¢ dinh nam ngang doc theo truc 10 xo. H¢ sb6 ma sat truot gifra gia do va vatnhé la x4 =0,1.
Ban dau gitr vat & vi tri 10 xo dan Al, =10 cm roi budng nhe vi = 0, ldy g = 10 m/s%. Khi 16 xo tré vé
trang thai ty nhién lan du tién Al, =0 thi van tdc cua vat 1a

A.0,4+/5 mys. B. 0,5~/3 m/s.

C.0,5 \/gm/s. D. 0,4\/§m/s.

Céu 40. Mot con lac 10 xo gdm vat nho khdi lugng 200 g va 1o xo k
c6 do cung 100N/m. Vat nhé duogc dat trén gia do ¢d dinh nim "

ngang doc theo truc 10 xo. Hé sb ma sat truot giira gia d& va vat wmur
nhé 1a 4 = 0,2. Ban dau giir vat & vi tri 16 xo din A/, = 2cm rdi AR

budng nhe vat dao dong tat dan do luc can cua ma sat va dung lai tai vi tri 10 xo khong bién dang A/, =
0,4cm, lay g = 10 m/s>. Quing dudng vat di di bang
A. 4,0 cm. B. 8,0 cm. C. 8,4 m. D. 4,8 cm.
DAP AN
1.D 2.A 3.C 4.D 5.B 6.D 7.C 8.C 9.B 10. A
11.D | 12.B | 13.C | 14.C | 15.A | 16.A | 17.C | 18.D | 19.B | 20.B
21.C | 22.A | 23.B | 24.B | 25.C | 26.D | 27.D | 28.D | 29.A | 30.A

31.B | 32.D | 33.C | 34.B | 35.A | 36.C | 37.D | 38.C | 39.A | 40.D

HUONG DAN GIAI CHI TIET
Cau 1: Dap an D
Do bién dang cua 1o xo xdc dinh A/ =/—-/,
Trong do: 7, la chidu dai ty nhién cua 10 xo.
¢ 1a chiéu dai cua 10 xo khi bi bién dang.
Thé niang dan hoi cua 10 xo xac dinh boi
1 1 2
W, = EkMZ = Ek.(f—éo)
Cau 2: Pap an A
Xac dinh do bién dang cua 10 xo
Al=0—-0,=25-20=5cm =0,05m
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Do cling cua 10 xo la:
2N

0,01lm

k=2N/cm= =200N/m

Thé ning dan hdi caa 16 xo xac dinh boi
W, = lkMz = 1.200.0,952 =0,25())
2 2

Cau 3: Dap an C
Xac dinh d6 bién dang cua 10 xo

|ACI=|e—ty|=[22-¢,] (em) (1)
Do cling cua 10 xo la:

IN

0,0Ilm

k=IN/cm= =100N/m

Thé nang dan hoi cua 16 xo xéac dinh boi

W, = %kAEZ = 0,08 = %.IOO.AE2

<| Al]=0,04(m) =4cm(2)

Tir (1) va (2) chi y rang 16 xo dan ta tinh duoc:

4=22-1, < (,=18cm

Cau 4: Dap an D

Cong thirc tinh thé nang dan hdi cia mot 10 xo & trang thai co bién dang A/ la:

W, = Lkar?
2

Nhu biéu thire xac dinh ta théy ddc diém cua thé nang:

+ Phu thudc vao 2 yéu td 1a: d6 bién dang A/lva do cung k cua 10 xo
. X 1 L.
+ D¢ 16n ty 1é thuan véi binh phuong do bien dang W, = EkAéz = W, ~ A* vi véi moi 16 xo thi do

ctng k 12 hing sb
Vay ta c6 dap an D.
Cau 5: bap an B

Cong thirc tinh thé nang dan hdi cia mot 10 xo & trang thai co bién dang A/la: W, = %kAfz

Nhu biéu thire xac dinh ta théy dic diém cua thé nang:

Chi phu thudc vao 2 yéu t6 1a: 6 bién dang A¢ va do cung k cia 10 xo khong phy thude vao khéi luong
cua vat.

Vay ta c¢6 néu tang khdi lugng m thi thé ning dan hoi ciia 16 xo khong doi

Cau 6: Dap an D

Cong thirc tinh thé nang dan hdi cia mot 10 xo & trang thai co bién dang A/ la:
1
W, =—kA/??
2

Xét luc sau ta co
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2
s =2 w =l.k.(A_€j Lian LY
2 2 2 2 4 4

Cau 7: Dap an C
Cach 1:

Cong thuc tinh thé nang dan hoi ciia mot 10 xo & trang thai c¢6 bién dang A/la: W, = EkAE 2

Xét Iac sau ta co:

Al =2A0 =W = %k.(M)z = %kMzA =W.4

Thay sb ta dugc:

W =W.4=12.4=48]

Cach 2:

Tu hé thuc ty 1€ ta tinh nhanh:

W, = %kMZ SW, ~AC =W, =W.27 =122 =48]

Cau 8: Pap an C

Chon Ox nhu hinh vé
Xét & vi tri can béng cac luc tac dung vao vat béng O: P+ l?d; =0
Chiéu 1én Ox ta dugc:

-P+F, =0

<:>—mg+kA€:O:>A£:%

Thé nang dan hoi cua 10 xo xac dinh bdi

2 2
W, :lkAﬁ :lk(%) :l@
2 2 k 2 k
1(mg) _1(0,2.10°
2k 2 100

Chu y: Néu ta nhé cong thire gidi nhanh con lic 10 xo treo thang dtng thi & vi tri can bang thi:

=0,02)

Thay s6 ta dwoc: W, =
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1 (mg)’

t(dh) — E

=0,02]

Cau 9: bap an B

Theo chtng minh trén. Con lic 16 xo treo thang dimg thi ¢ vi tri cAn bang thi:

2
2 1.(50.10%.10
Wi =208 5 5107 = ( )
2 2K
= k=50(N/m)

Cau 10: Pap an A

Chon Ox nhu hinh vé

Xét & vi tri can béng cac lyc tac dung vao vat béng O:
P+N+F, =0

Chiéu 1én Ox ta dugc:
Psina—F, =0

< mgsina —kAL=0= Al :M

Thé nang dan hoi cua 16 xo xéc dinh boi

. 2 . 5
W, :%kAfz :lk(mgsmaj :%(mg.sma)

2 k k

Thay sb ta dugc:

o\2
; 2 m.10.sin 30
t=l(mg.smoc) <:>0,05=l( )
2 k 2 40
= m =0,4kg =400g
Caull: Pap an D
Tir d6 thi ta co khi A? =2cm thi thé ning dan hoi ciia 10 xo bang W, = 32m]J

Ma: W, =%kMz

Thay s6 ta duoc 32.107° = %k.o, 02> <k =160N/m
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Cau 12: Pap an B
Cong cua luc dan hoi theo cong thire lién hé véi thé ning:

A=W, -W, :%k(Ml)z —%k(Mz)z

Vi Al =0, =0, AL, =0, — 1,

Viy taco A :%k(fl —0,) —%k(fz —0,)

Cau 13: Pap an C
Tinh d6 bién dang cua 10 xo
+ O vi tri du A/, = 46 —40 = 6cm = 0,06cm
+ O vi tri sau A/, =42-40=2cm =0,02m
Tur d6 ta tinh duge thé nang dan hoi cua 10 x0 ¢ vi tri 1 va vi tri 2

W, = %k(Ml ) = %.150.0, 06% =0,27J

W, :%k(Mz)2 =%.150.o,022 =0,03J

Tinh cong cta lyc dan hdi theo cong thirc lién hé véi thé nang:
A=W, -W,=0,27-0,03=0,24)
Cau 14: Pap an C
Khi mdt vat chi chiu tdc dung cua lyc dan hdi gay bdi su bién dang cia mdt 16 xo dan hdi thi co nang cua

vat 1a mot dai lugng bdo toan: W = %mv2 + %k(Al)2

Cau 15: Dap an A
+ Do bo qua moi luc can nén co ning cia con lic 10 xo bao toan viy nd bang co ning & vi tri bai cho tic
la & vi tri co:

- P bién dang Al =4cm = 0,04m

- Khéi lugng m = 100g = 0,1 kg.

+ Vay co nang cua con lac bang:
W=W,+W, = %mv2 +%1<(M)2

= 1.0,1.52 +l.50.0, 04* =1,29]
2 2

Cau 16: Pap an A
+ Do bd qua moi lic can nén co ning cua con lic 10 xo bao toan viy né bing co ning & vi tri bai cho tirc
la & vi tri co:

- Do bién dang A/ =5cm=0,05m

- v=>50cm/s = 0,5m/s.

+ Vay co ndng cua con lac bang:
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W=W,+W, = %mv2 +%1<(M)2
=0,115= %m.O,SZ +%.80.0,052 < m=0,12kg =120g

Cau 17: Pap an C
+ Do bo qua moi luc can nén co ning cia con lic 10 xo bao toan viy nd bang co ning & vi tri bai cho tic
la & vi tri co:

- Do bién dang A/.

- v =_80cm/s = 0,8m/s.

+ Vay co nang cua con lac bang:
W=W,+W, = %mv2 jL%k(Af)2

= 0,26 = %.0, 25.0,8 +%.100(A£)2 = Al =0,06m = 6cm

Cau 18: Pap an D

Con lic 16 xo bé qua ma sat nén co ning ciia n6 duoc bao toan

Vat dat van tdc cuc dai thi dong nang cyc dai va tuong Gng thé nang cuc tiéu
Vay theo dinh luat bdo toan co nang ta co:

W=W, oW, +W, =W, +W,

Xét tong quat khi W2 =nWa,

Vay ta dugc:

W, =W,

S W, +W, =W, +W, =W, +nW,, =(n+1)W,,

1 1
< —mv’ +0=(n+1)=mv;
2 max 2

Vmax

vn+1

Thay s6 ta duoc: van tdc khi thé nang ciia 16 xo bang 81an dong ning tirc 1a n = 8 bang

= |v,|=

A\

max

18
Jn+l 8+1

Chii y: Néu ta nim duogc cong thirc giai nhanh ‘V(

=6cm/s

|V2| =

v S AT fadn o i4i ra
=—=2_ thi bai toan s€ dugc giai rat nhanh.

W,=nW, ) \/ﬁ
Cau 19: Pap an B
141 C 35 A A Tone _ V max
Ta giai nhanh khi da ndm duoc cong thirc: ‘V(W‘ |

? . S 1 .
O bai toan nay: Pong nang bang o lan thé nang

< thé ning bang 24 1an dong ning

Taclan=24.Do vy |v|= =4cm/s

Voo 20
vn+l 2441

Ciau 20: Pap an B
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A\

_ max

_\/n+1

s . . \ A - M 1 A - . A 5 B r
O bai toan nay: Dong nang bang 9 lan co nang theo dinh luét bao toan ta co:

Ta giai nhanh khi dd ném dugc cong thirc: ‘v(

W =nW, )

Wd=éW:>Wt :W—Wd:EW:Wt —8W,

Taclan=28. Do vay: |v|= =20cm/s

Vo 00
Jn+l o V841
Cau 21. Pap an C
Con lic 16 xo bé qua ma sat nén co ning ciia n6 duoc bao toan
Do bién dang cuc dai thi thé nang cyc dai va tuong ng dong nang cuc tiéu
Vay theo dinh luat bdo toan co nang ta co:

W=W, oW, +W, =W, +W,

Xét tong quat khi Wa2 =nWo

Vay ta dugc:

W, =W,

S W, +W, =W, +W,=0W, +W =(1n+1)W,

Al

Jn+l

Thay s6 ta duoc: Khi dong ning cta vat bang 35 lan thé ning cua 10 xo tirc 13 n = 35 bang
| Al |= Al 18 3cm

Jn+1  +/35+1

Chi y: Néu ta nim duoc cong thirc giai nhanh: ‘AK(Wd

=N %k(Mmax ) +0= (n+1)%k(A€)2 =|Al|=

Al A fmA o sa: LA
=% thj bai todn s& dugc giai rat nhanh.

=
Cau 22. Pap an A
Al

_ max

wd=nw‘)‘ “ sl

Ta giai nhanh khi dd ném dugc cong thirc: ‘M (

O bai toan nay : thé niang bang % dong nang

< Dong ning bang 3 1an thé ning

Taclan=3.Dovay: 1,5= A v < Al =3cm

V3+1
Cau 23. Pap an B
_ Agmax

wd=nw‘)‘ Jnil

s . r \ A~ M 1 - . A 5 B r
O bai toan nay: thé ning bang 16 co nang theo dinh luat bao toan ta co:

Ta giai nhanh khi dd ném dugc cong thirc: ‘M (

W, :%W:Wd —W-W, :i—ZW:Wd —15W,
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Al
Taclan=15. Do vay: 2=—"2 < Al =8cm
VI5+1

Cau 24. Pap an B
_ Agmax

W, =nW‘)‘ /_n 1

O bai toan nay: dong ning bang 3 1an thé ning. Ttc 1a n = 3. Do vay

Ta giai nhanh khi dd ném dugc cong thirc: ‘M (

2=—"E S Al =4cm

V3+1
1

= W =W = Sk, )" =0,08] =80mJ

Cau 25: Pap an C

\%

max

vn+1

O bai toan nay: thé ning cua 16 xo bang 3 1an dong ning, tirc 1a n = 3. Do viy

Ta giai nhanh khi d4 nim duoc cong thirc:

‘V(Wl =nWy)

v
—_ max —
0,5=—"=-=v_ =Im/s

V3+1
1

= W= %mvmz =20,4.1° =0,2] =200m]

Cau 26. Pap an D

+ Do bo qua ma sat nén co ning cua con lic 10 xo bao toan viy né bang co ning & vi tri bai cho tirc 1a &
Vi tri ¢o:

- D¢ bién dang Al =2cm =0,02m .

- v=0m/s.

+ Vay co ning cua con lic bang:
W=W,+W, = %mv2 +%k(A£)2

=>W= O+%.SO0.0, 02> =0,1J =100mJ

Cau 27. Pap an D

+ Do bd qua ma sat nén co nang cua con lic 1o xo bao toan vay né bang co ning & vi tri bai cho tuc 1a &
vi tri co:

- Van tdc cta vat co gidtricucdaila v =80cm/s=0,8m/s

(max)
- Do bién dang A/ =0.

Viy co ning cua con lic bang:
W=W,+W, = lmv2 +lk(A1)2

2 2
=W =%.O,25.0,82 +0=0,08] =80mJ

Cau 28. Pap an D

Do bd qua ma sat nén co ning cta con lac 10 xo bao toan.
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Co ning bang tong dong ning va thé ning
W= %mv2 + %k(Al)2 = hang s

Cau 29. Pap an A
+ Do bd qua ma sat nén co nang cta con lac 10 xo bao toan.

+Khi A¢_ =4cm = 0,04m thi thé nang 16n nhit dong ning bang O.

+ Khi vmax thi dong ning 16n nhat thé ning bang O.
+ Theo bao toan co nang ta co:

1
W= Wd(max) =W —mv?

t(max) = 2 (max)

/ k
=V =Al —
(max) (max) m
+ Thay s ta dugc: Vnao = AL a1 fﬁ =4 I% =80cm/s
m b

;o M A ’ s o k ) A eae \ e , \ - 7 N e 7
Chu y: Nam dugc cong thue giai nhanh v o =Al /— ta c6 thé gidi bai toan nay hodc cac bai toan
m

1
+§k(M(max) )2

khac mot cach nhanh va dé dang.

Cau 30: Pap an A

+ Do bo qua ma sat nén co ning cua con lic 16 xo bao toan.

+Khi A/ =4cm = 0,04m thi thé nang 16n nhit dong ning bang O.
+ Khi vmax thi dong ning 16n nhat thé ning bang O.

+ Theo bao toan co nang ta co:

| 1 2
W = Wd(max) = Wt(max) = E mV(max) + 5 k (AZ (max) )

/ k
=V =Al —
(max) (max) m
+ Thay s ta dugc: Vnao = AL a1 fﬁ =4 I% =80cm/s
m b

;o < A ’ coe k 7 A sos 1 - r N = r N r
Chii y: Nam duoc cong thirc giai nhanh v =Af . . |— ta co thé giai bai toan nay hogc cac bai toan
m
khac mot cach nhanh va dé dang.
Cau 31. Pap an B

Ta giai nhanh khi ¢4 nim duoc cong thirc Vimax) = Aé(mx)\/E
m

V6i: m = 50g = 0,05kg
Vmax = 100 cm/s = 1 m/s
k = 80N/m

Thay s6 ta dugc:
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k 80
V(max) = AE(max) \/% = 1 = Ag (max) ﬁ

< AL =0,025m =2,5cm

(max)

Cau32.Pap an D

Do bo qua ma sat nén co ning cta con lic 16 xo bang tong dong ning va thé nang bao toan.
1 1 . .
W= Emv2 +Ek(Al)2 = hang so

Do véy la duong thang song song véi truc A¢, vudng goc véi truc W.
Cau 33. Pap an C
+ Do bo qua ma sat nén co ning cua con lic 16 xo bao toan.

+Khi A¢__ =4cm thi thé nang 16n nhat dong nang bang O.

max
+ Theo bao toan co nang ta co:

1

W=W,., < Ek(M

2 1 1
) ) =Emv2+5k(A£)2

k
=v= \/;(M%max) ~A)

+ Thay s ta dugc:

_ 40 2 2\ _
v= m(4 —(2\3) )_40cm/s

—Al? ) ta co thé giai bai toan nay hoic cac bai

. . k
Chu y: Nam dugc cong thirc giai nhanh v = \/—(Aﬁimax)
m
toan khac mot cach nhanh va dé dang.
Cau 34. Dap an B
+ Do bo qua ma sat nén co ning cua con lic 16 xo bao toan.
+ Khi Vmax = 100cm/s thi dong nang 16n nhét thé ning bang O. '

+ Theo bao toan co nang ta co:

W=W

1 2 1 1
s S Em(v(m)) = Emv2 + Ek(M)Z
m/, , 2
= Al = ?(V(max)—V )

+ Thay sé ta duoc:

Al = \/%(vfmax) V)= \/ oé(())s (100* ~60°) = 2em

(max) -

Chu y: Nam duoc cong thuc gidi nhanh A/ = E(V2 V2) ta co thé giai bai todn nay hodc céc bai

toan tuong tu mot cach nhanh va dé dang.
Cau 35. Pap an A
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Ta giai nhanh khi da ném duoc cong thitc A/ = %(vﬁm) ~v?)

, m 0,1
Thay s6 ta duoc: Al =, |—(v2  —v? =\/ 2
Y ' \/k ( (ma) ) 160

(1002 —802) =1,5cm

Gia toc cua vat la:

E,+P+N _F,

a=
m m

g KA/ _ 160.0,015 _24m /s>
m 0,1

Cau 36: Pap an C

Ta giai nhanh khi da ndm dugc cong thitc v, = AL ., \/E
m

Voi: m=50g=0,05kg

Vo =100cm/s=1m/s
k=80N/m

Thay s6 ta duoc:

[k 80
Ve = AL —=1=Al —
(max) (max) m (max) O, 0 5

< Al =0,025m =2, 5cm
kA/? -
m 50.10

Cau 37. Pap an D

Dinh luat bdo toan co nang chi dung khi vat chuyén dong chi chiu tac dung cua trong luc va lyc dan hoi.
Néu vat con chiu tac dung thém céc lyc khéc thi cong cta cac luyc khac nay dung béng d0 bién thién co
nang. Do vay & ddy cong cta lyc ma sat bang d bién thién co ning, cong ciia lyc ma sat 1a cong can tro
chuyén dong do vy co ning giam tic 1a Wi > W,

= A

(o A

Cau 38. Pap an C

Co ning cua vat lac dau (budng nhe) 1a
W, =W, +W, = %mvf +%k(MI ) = O+%-80.O,052 =0,1J

Co ning cua vat luc sau (trang thai c6 do bién dang A/ , = lcm)

Trang 27/59



1 1 1 1
W, = W, + W, =—mv2 +=k(Al,)" ==.0,2.0,5% +-.80.0,01% = 0,029]

2 2 2 2
Do vat chiu tdc dung thém lyc ma sat ca nang cua vat s€ bién doi. Cong cua cac luyc can bﬁng do bién
thién co ndng cua vat:

= A =W, -W,=0,1-0,029=0,071J = 7ImJ

(Fem)
Cau 39. Pap an A

9] Al =x=10cm
_._ H.
= f%E
M
k m . 3

+ Céc luc tac dung gdm:

- Lyc ma sat FTIS

- Trong luc p

- Phan lyc N

- Luc dan héi FTh

+ Khi tinh cong ta chii ¥ khong tinh cong ciia lyc dan hoi. Do vy ta co:

A=A+ Ag +A g =F Scosa+0+0= gmgS.cosa=0,1110.0,1.cos(180°) =-0,1J

Co nang cua vat lac dau (budng nhe) 1a
W, =W, +W, = %mvf +%k(M1 ) = 0+%.100.o,12 =0,5]

Co néng cua vat sau khi di quang duong 10cm 1a W, =W, + W, =W, +0

Do vat chiu tdc dung thém luc ma sat co nang cta vat s€ bién doi. Cong cua cac luc can bang do bién
thién co nang cua vat:

Ag, =AW =W, -W,
:—0,1:&.1.@+oj—(o,5):v2 =0,4/5m /s

Cau 40: Pap an D
+ Céc luc tac dung gdom:

-Lycmasat F_

- Trong luc p
- Phan lyc N

- Luc dan héi FTh

+ Khi tinh cong ta cha ¥ rang khong tinh céng cua luc dan hoi. Do vy ta co:
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A=A T AG +Ag =F, Scosa+0+0=umg-S.cosa = 0,1.1.10S.cos(180") = ~S(J)

Co ning cia vat luc dau (budng nhe) 1a

1 5, 1 2 1 2

W, =W, + W, =—mv; +—k(Al,) ==k(A¢))

2 2 2
Co ning cua vat sau khi tat han (dimg lai) 1a
W, =W, + W, =lmv§ +11<(M1)2 = 0+11<(M1)2 :lk(Ml)2

2 2 2 2

Do vat chiu tdc dung thém lyc ma sat co nang cua vat sé bién doi. Cong cua cac luc can br:ing do bién
thién co nang cua vat:

1

A_ =AW=W,-W,=-FES =%1<(Mz)2 —Ek(Ml)z

()
k(Af}-A8)
2.F.

= S=

Thay s6 voi:
F =F, ,=upumg=0,4
100.(0,02* -0,004°)
2.0,4

=S

=0,048m =4,8cm

Chi y: Nam duoc cong thic giai nhanh: con lic 16 xo dao dong tit dan tir vi tri 16 xo din 16n nhit A/ .
k(Af;-A%)
2.F

C

dén khi dimg lai & vi tri A/, thi quing dudng vat di di duoc 1a S= ta co thé giai bai toan

nay hodc cac bai todn tuong ty mot cach nhanh va dé dang.
PE TONG ON CHU DE 4

Cau 1: bong luong cua mot vat khdi luong m dang chuyén dong véi van tbe v 1a dai lugng dugc xac
dinh bdi cong thue

1 ~ - .1 - -
A.p= Em(v)2 B. p=m(V)’ C.p= S my D. p=mv

Cau 2: Mot 10 xo ¢6 do cting k, chiéu dai tu nhién ctia 16 xo 1a ¢, khi 16 xo0 c6 chiéu dai ¢ thi dai lugng

tinh bai biéu thirc %k (¢—1¢,)" duoc goi la

A. thé nang dan hoi. B. thé ning hap dén.
C. dong nang cua vat D. co nang cua vat.

Cau 3: Khi luc F khong ddi tac dung 1én mot vat va diém dat cua luc do chuyén doi mét doan s theo
hudng hop véi hudng ctia lyc mot goc «, thi cong thuc hién boi luc duge tinh theo cong thirc

1
A. A= EF.S. cosa B. A=FS*.cosa

1
C. A=FS.cosa D. A:EFSZ.cosa

Cau 4: Mot vat c6 khoi luong m chuyén dong trong trong truong véi van toc v, do cao cia vat so véi
moc thé nang 1a z. Co ndng cua vat xac dinh bdi bicu thirc sau
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A. mvz+ B. mgz +

2 2
mz
D. vgz+

C. mgv+

Cau 5: Bong luong cia mot hé co 1ap 1a mot dai lugng
A. c6 phuong chiéu khong d6i do 16n thay dbi.
B. c6 phuong chiéu thay d6i do 16n khong doi.
C. c6 phuong chiéu, d6 16n thay doi.
D. c6 phuong chiéu, d6 16n khong doi.
Céu 6: Khi noi vé cong, cong suat phat biéu nao sau 1a khdng dung
A. Cong cua trong luc khong phu thudc hinh dang duong di cua vat.
B. Cong cua lyc dan hoi phu thude hinh dang duong di cia vat.
C. Cong suét 1a dai lwong do bang cong sinh ra trong mot don vi thoi gian.
D. Cong suét cia mot luc do tdc do sinh cong cua luc do.
Cau 7: Mot vat co khdi luong m, do cao cua vat so voi mbc thé nang la z, cho rr:ing g khong thay ddi theo
do cao. DO thi thé nang hap dan W, cia vat theo z 1a hinh nao sau?

AW, tw,
>
0 }" O z
Hinh 1 Hinh 2
wf
> O z’
Hinh 3 Hinh 4
A. Hinh 1. B. Hinh 2. C. Hinh 3. D. Hinh 4.

Cau 8: Khi noi vé don vj do, cac dai lugng cung don vi 1a

A. thé nang, dong ning, dong lugng.

B. thé ning, dong luong va co ning.

C. dong nang, dong luong va co nang.

D. thé nang, dong ning va co ning.
Cau 9: Mot vat chuyén dong trong trong truong, ngoai trong luc vat chiu tac dung thém luc can ¢ trang
thai 1 vét co co nang Wi khi vat chuyén dong dén trang thai 2 co ning 1a W». D6 16n cong cua luc can tac

dung Ién vat c6 biéu thire
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. B[ [-w
[ |- ww D[, -,
Cau 10: Mot vat ¢ khoi lugng m, chuyén dong véi van tdc v. D6 thi dong nang Wy cta vat theo van tde
v 1a hinh nao sau?

A

wﬂ 1 wﬁf
/ v / v
0 . O .
Hinh 1 Hinh 2
A
W, W,
Vv
¥ >
.
0 O
Hinh 3 Hinh 4
A. Hinh 1 B. Hinh 2. C. Hinh 3. D. Hinh 4.

Cau 11: Néu dong thoi giam khoi lugng cua vat con mdt nua va tdng van toc 1én gap bon lan thi dong
lugng cua vat s€

A. ting 1én 4 lan. B. giam mot ntra.
C.khong thay doi. D. ting gap 2 lan..

Cau 12: Mot 6 t6 ¢6 khoi luong 2 tin dang chuyén dong thing déu trong 2 gid xe dugce quing dudong 108
km. Pong nang cua 6 t6 nay bang

A. 54 kJ. B. 108KkJ. C. 225KkI. D. 450KkJ.
Cau 13: Mot 16 xo ¢6 do cimg k = IN/em, chiéu dai tu nhién caa 16 xo 1a ¢, = 50cm, khi 16 xo0 ¢6 chiéu

dai ¢ =48cm thi thé nang dan hdi W, ctia no 1a

A.20 mJ. B. 0,02 mlJ. C. 2,0 mlJ. D. 0,2 mJ.
Céu 14: Mot vat c6 khdi lwong m = 200g nidm yén trén ban cao h = 7 A+
80 cm so v6i mat dat, chon mdc thé nang tai mat dat, g = 10m/s?. Thé
nang hap dan cua vat bang A p— m
A. 3,2]. B. 1,6 J. Lo o oy
C.081. D.2.41. e
0] T

Cau 15: Mot vat khdi lugng 20kg truot trén mdt phang ndm ngang nham véi hé sé ma sat u = 0,1, 1y g

= 10m/s>. Cong cta lyc ma sat da thuc hién khi vat di chuyén quing duong 8m bang
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A. 160]. B. -1601. C. 801. D. -801.
Cau 16: Mot vat chuyén dong trong trong trudng, ngoai trong luc vat chiu tdc dung thém luc can ¢ trang
thai 1 vat c6 co ning W = 20J khi vat chuyén dong dén trang thai 2 co ning 1a W, = 18J. Cong cua luc
can tac dung 1én vat bang

A. -2]. B. 38 . C. -38J. D. 20J.
Céu 17: Mot qua bong c6 khdi luong 800 g dang c6 dong luong 4 kgm/s. Van tdc cta qua bong nay bang
A. 4 m/s. B. 6 m/s. C.5m/s. D. 8 m/s.

Cau 18: Khi mot luc F khong ddi tac dung 1én mot vat trong khoang thoi gian At thi dong luong cua vat
bién thién Ap. Hé thirc nao sau day la dang ?

A. AP =FAt B. AF = PAt C. AP= %Fm D. AF = %Pm
Cau 19: Vat khoi luong my chuyén dong trén mat phrfmg ngang, nhan voi van tde VT, dén va cham véi
mot vat khdi luong mp dung yén trén mit phang ngang 4y. Sau va cham, hai vat nhap 1am mét, chuyén

dong vdi cung mot van toc v. HE thue nao sau day la dung?

A v=—22N B vzm
m1+m2 l’Il1
. oo (mrm)v, Dy MY
m2 ml+m2

Céu 20: Hai xe 1 va 2 chuyén dong cing phuong nguoc chiéu dong lugng ctia mdi vat 1a pr = 20kg.m/s;
p2 = 15kg.m/s. Bong luong ctia hé hai xe la
A. 35 kg.m/s. B. 20 kg.m/s. C. 15kg.m/s. D. 5 kg.m/s.
Cau 21: Mot vat c¢6 khoi luong m = 200g roi ty do khong van tdc dau tir do cao h, lfiy g =10 m/s%. Cong
suat turc thoi cta trong luc tai thoi diém S gidy ké tur luc bat dau chuyén dong l1a
A. 100W. B. 200W. C. 50W. D. 250W.
Cau 22: Mot 4m dun nude siéu tde cd cong suat 2 KW. Pé dun 1 lit nudc sdi can mdt nhiét luong 1a
120000J. Then gian dé€ dun soi 1,5 lit nudc ¢ cung diéu kién nhu gia thiét 1a
A.120s B. 150 s. C.90s D. 180s
Cau 23: Mot vién dan dang bay voi dong nang 200J thi gap buc twong. Sau khi xuyén ngang qua buc
tuong day 4cm thi dong nang cua no 1a 20J. B 16n luc can trung binh cta birc tuong 1én vién dan bang
A. 800N. B. 4500N. C. 4000N. D. 1600N.

Cau 24: Mbt con lic 10 xo gém vat nang khdi luong m, 10 xo c6 do cung k, dao dong khong ma sat trén

2 N s oA A 1oy PN - M 1 A A= 5
mdt phang ndm ngang vaéi van toc cuc dai bang v =10cm/s. Khi dong ndng bang 3 lan thé nang cua

10 x0 thi van tdc cua vat c6 do 16n b?mg:
A. 8 cm/s. B. 4 cm/s. C. 6 cm/s. D. 5 cm/s.
Cau 25: Mot con lic don gdm vat m day treo khong din c¢6 chiéu dai ¢ = 90cm. Kéo cho day lam véi

duong thang dimg mot goc o, =90 r0i budng nhe. B qua strc can khong khi, 1dy g = 10m/s?.
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O

Khi vat di qua vi tri tng vi goc léch o = 60° van tdc c6 d6 1on bing
A.3m/s B. 4 m/s C.5m/s D. 6 m/s

Cau 26: Mot vat duoc ném th'fmg dirng ttr mat dét vai van toc vo thi dat duge do cao cuc dai 1a 8 m so véi

mat dat, bo qua strc can cua khong khi, géc thé nang tai mat dat. PO cao cua vat khi dong nang bﬁng 3 lan
thé ning 1a
A.3m. B.1 m. C.4m D.2 m.

Cau 27: Hai xe 0 t6 A va B cung khdi luong, co dd thi toa do -

k,
thoi gian cua hai xe nhu ¢ hinh bén. Goi pa, ps twong tng la dong A
luong cua xe A va xe B. Két luan dang 1a
B
A.py>Dg B.p,=ps
C.p,<ps D. p, 2p,
0 t

-
'

Cau 28: Mot vién dan co dong luong p (kg.m/s) dang bay thiang dimg Ién trén thi nd thanh hai manh;
manh thtr nhat c6 dong luong p1 hop vdi phuong thang dirng mdt géc 30°; manh thhr hai c6 dong luong
khong doi p2 = 5 kg.m/s. Gia tri 1dn nhat cua p bang

A. 25 kg.m/s. B. 20 kg.m/s. C. 10 kg.m/s. D. 15 kg.m/s.
Cau 29: Puong tron c¢6 dudong kinh AC = 2R. Lyc F ¢6 phuong song song véi AC, c6 chiéu khong doi tir
A dén C va c6 do 16n 100N. Cong cua luc F sinh ra dé lam dich chuyén vat trén cung AD c6 so do cung
bang 60° 1a 30 J. Gia tri cua R 1a

A. 0,6m. B. 1,2 m. C. 1,0 m. D. 0,5 m.
Céu 30:

R

m v,

Vién dan khéi luong m = 100g dang bay véi vén tdc theo phuong ngang dén cim vao bao cat khdi lugng
M = 400g treo ¢ dau soi ddy dai ¢ = Im dang dimg yén & vi tri can bang, dau kia cia soi dy treo vao
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diém cb dinh, bo qua lyc can cua khong khi. Sau khi cim vao bao cat hé chuyén dong Ién dén vi tri day
treo 1éch véi phuong thang dimg mot goc 1on nhét bang 60°. Gia tri ciia vo bang

A. 10 m/s. B. 5/10 mvs. C. 10+/5 ms. D. 50 m/s.
PAP AN
1.D | 2A | 3.C | 4B | 5D | 6B | 7.C | 8D | 9.D | 10.A
11.D | 12.C | 13.A | 14.D | 15.B | 16.A | 17.C | 18.A | 19.D | 20.D
21.A | 22.C | 23.B | 24.D | 25.A | 26.D | 27.B | 28.C | 29.A | 30.B
HUONG DAN GIAI CHI TIET

Caul: Pap an D

Theo dinh nghia dong luong p =mv
Cau 2: Pap an A

Theo dinh nghia

Thé ning dan hdi bang cong ciia lyc dan hoi. Cong thire tinh thé nang dan hoi la W, = %k(Af)2

Trong d6: k 1a d6 cimg ctia vat dan hoi.
Al =0~/ 1a d bién dang cta vat.
Wi 1a thé nang dan hoi.
Cau 3:Pap an C
Theo dinh nghia A =FS.cosa
Cau 4: Dap an B
Pong ning clia mot vat khéi lugng m dang chuyén dong véi van tdc v duge xac dinh theo cong thirc:
W, = Ly
2
Khi mot vat khdi luong m dat ¢ do cao z so véi mat dét chon lam méc thé nang (trong trong truong cua
Trai DAt) thi thé ning trong trudng cta vat dugce dinh nghia bang cong thirc:
W, =mgz
Do do6 co nang cua vat xac dinh boi:

l’l’lV2

W=W +W, =mgz+

Cau5: bapan D
Dong lugng cia mot hé co 1ap 1a mot dai lugng bao toan.
P, =P, + P, +Ps +...= khong dbi
Véc to khong ddi tirc 1a c6 phuong chiéu, do 16n khong doi.
Cau 6: Dap 4an B
Luc dan hdi, Trong luc dugce goi la luc thé hay lyc bdo toan.
Luc thé ¢6 tinh chat
Cong cua luc thé khong phu thude hinh dang dudng di ctia vat ma chi phu thude cac vi tri dau va cudi.
Cau 7: Pap an C
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Khi mot vat khéi luong m dat & do cao z so vo1 mat dat chon lam méc thé nang (trong trong trudong cua
Trai Dat) thi thé nang trong truong cia vat dugc dinh nghia bing cong thirc:

W, =mgz
Nhu vay do thi thé niang hdp ddn W, ciia vat theo z 1a ham bac nhét y = A x ¢ dang 13 doan thing di qua
géc toa dd voia > 0.
Cau 8: Dap an D
Thé ning, dong ning va co ning cing phan anh ning luong ctia vat nén ciing don vi 1a Jun ()
Cau 9: Pap an D
Dinh luat bdo toan co nang chi dung khi vat chuyén dong chi chiu tac dung cua trong luc va lyc dan hoi.
Néu vit con chiu tac dung thém cac luc khac thi cong cua cac lyc khac ndy dung bang d6 bién thién co
nang.
Do viy ¢ ddy cong cia luc can bang d6 bién thién co ning, cong cua lyc can 1a cong can tré chuyén dong
do vy co nang giam tic 1[a W1 > W

= A =W, -W,

(Fen)
Cau 10: Pap an A
Pong nang cua mot vat khéi luong m dang chuyén dong véi van tdc v dugce xéac dinh theo cong thirc:

W, =—mv’
2

Nhu vay dd thi dong nang Wy cia vat theo van tdc v 1a ham béc hai y = a.x? c6 dang 1a Parabol di qua géc
toa do voia > 0.
Cau 11: Pap an D
Tir biéu thirc ctia dong luong p=mv ta thiy khi
m :lm = — 1
B 2 =Dp=mv =Em.4\7=2.m\7=2.f)
vV =4V
Cau 12: Pap an C
Tinh vén tdc cua xe qua kién thirc vé chuyén dong thang déu:

V:§:%:54km/h:M:15m/s
t 2 60.60

Pong ning cua 6 t6 nay bang
W, =mv’ = %.2000.152 =225000] = 225kJ
Cau 13: Pap an A

Xac dinh d6 bién dang cua 10 xo
Al=(—{,=48-50=-2cm=-0,02m

Do clingcualo xo la: k=IN/cm = =100N/m

0,01lm

Thé nang dan hoi cua 16 xo xac dinh boi
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1 1

W, = E1<M2 = E.100.(—0, 02)> =0,02(J) =20mJ

Cau 14: Pap an B

Z A+
h=2Z>0 Boreres . m
O .ltllltlt.[.lglglllllllr]_’
Thé ning ciia vat theo biéu thirc W, = mgz
Véi: m =200g = 0,2 kg.
h=80cm=0,8 m.

Thay s6 ta duoc:
W, =mgz=0,2.10.0,8=1,6J
Cau 15: Pap an B

r a =180°

Fms

5
7 7,

8

Lyc ma sat tdc dung 1én vat c6 do 16n béng cong thirc: F= pumg

Cong cua luc ma sat da thuc hién:

A =FS.cosa = 0,1.20.10.8.cos(180°) = -160J

Cau 16: Dap an A

Dinh luat bdo toan co nang chi ding khi vat chuyén dong chi chiu tdc dung cua trong lyc va luc dan hoi.

Néu vat con chiu tac dung thém cac luc khéc thi cong ctia cac luc khac nay dung béng dd bién thién co

nang.

Vay A, =W,-W,=18-20=-2]

(Fan)

Cau 17: Pap an C

Dong luong cua qua bong 1a 4 kgm/s vay

P_ 4 =5m/s
m 0,8

Cau 18: Pap an A

Theo dinh luat II Newton ta co:

ma = F hay mY2_ Y1 _F
At

p=mv=4=v=

Suy ra m;/; —rn\T1 = FAt < AP = FAt
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Cau19: Pap an D

Va cham nay goi la va cham mém. Hé nay l1a h¢ co lap. Ap dung dinh luat bao toan dong lugng, ta co:

mv, +m,.0=m,.V+m,v=(m, +m,)V

- mv

Suyra v=—2=4!
m, +m,

Cau 20: Pap an D

Pong luong cua hé 1a tong dong lugng cia 2 vét co tinh chat cing phuong ngugce chiéu nén ta dugc
-Po I6n p, =|p, —p,|=20-15="5kg.m/s
Cau 21: Pap an A
Van tbc tire thoi tai thoi diémt=5s1a v=gt =10.5=50m/s;
Cong suat tirc thoi tai thoi diém t=5s1a P =F.v=P.v = (m.g)v = (0,2.10)50 =100W
Cau 22: Pap an C
Am dun nuéc 1a thiét bi dién chuyén héa ning luong dién sang nang luong nhiét
Cong A chinh 14 s6 do chuyén hoa ning luong, tirc 1a cong tiéu thy dién ning chinh 13 phan ning luong
dién da tiéu thu cling chinh 1a nang luong nhiét toa ra:
Aticu thy dien = Qnhiet
Vay ta co
Aticu thy dien = Qnniet =P . t=2000 . t = 120000.1,5 = t =90(s)
Cau 23: Pap an B

Cac luc tac dung vao vat gém:
+ Luc can cua tuong FC
+ Trong lyc P
Cong lyc can can trd chuyén dong cta vién dan 1a
A=FS.cosar =F,.0,04.cos(180)
(Trong luc P ¢6 phuong vudng goc véi chuyén dong nén cong cua trong luc bang O)
Theo dinh 1y bién thién dong ning ta duoc:
A=W, -W, = —0,04F, =20-200 < F =4500N
Cau 24: Pap an D
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v

j— max

N

Ta giai nhanh khi dd ném dugc cong thirc: ‘v(

W,=nW,)
2 N . \ A - M 1 A A~
O bai toan nay: Dong nang bang 3 lan thé ning

< thé ning bang 3 1an dong ning.

- 1a A v
Taclan=3. Do vay |v|=—&

10
Jn+1 B3+l

=5cm/s

Cau 25: Pap an A

Van tbc cua vat & goc léch o bang Vi) = i\/Zgﬁ(cos a—cosa, )

Thay s6 ta duoc |v,,,|= \/2.10.0,9(603 90" —cos60') =3m /s

(@)
Cau 26: Pap an D +

Chon méc thé nang tai m3t dat I.. v1=0
Bé qua stic can ctia khong khi nén co ning cua vat dugc bao toan

Co ning cla vat & vi tri cao nhit (vat ding lai vi = 0) 14
1
W, =W, +W, = Emvl2 +mgz, =0+ mgz,
Co ning cua vat tai vi tri dong ning bang 3 1an thé ning 1a
W,=W,+W, =3W,+W, =4W, =4.mgz,

Vay ta dugc: W, =W, < mgz, =4mgz, < z, = % =

8
Z—2m D

Cau 27: Pap an B

bong luong cia mot vat khéi luong m dang chuyén dong vdi van tdc v duoc xac dinh theo cong thuec:
1
W, = ) mv(l)

Theo bai m; = m; (2)

Hai duong x(t) song song v6i nhau nén cung hé s goc. Do d6 hai xe c6 cung tc do vay:
vi=v2(3)

Tu (1); (2) va (3) ta dugc: pa =ps

Cau 28: Pap an C

Trang 38/59



- Xét hé gém hai manh dan trong thoi gian nd, day la hé kin nén ta ap dung dinh luat bao toan dong lugng
ta duoc

- Dong lugng trude khi dan né: p, = mv =p

- Pong luong sau khi dan nd: pP. =P, +D,

- Vay: p,=p, & Pp=p, +p,

- Tir hinh 4p dung dinh 1y ham s6 sin cho A ABC tao béi 3 canh 1 dong lugng tuwong tmg ctia p, p1, p2 ta

cor 22— P
sin30 sinC

Thay sb ta dugc:

5 _p
sin30"  sinC
=p=10.sinC=p,,,x =10(kg.m/s)

Cau 29: Dap an A

St

Do vat di chuyén theo dudng cong nén ta ap dung cong thirc bd dé tinh cong
A=FS.cosa = F.S(F)

Voi S ) chinh 13 d9 dai dai s6 hinh chiéu cia duong cong 1én phuong cua lyc F
Vay ta c6: F = 100N

- R
S =AD =R-Rcos(60 ):3

Thay vao ta dugc

A=FS.cosa <:>30=100-%:>R=O,6m

Cau 30: Pap an B

- Chon mdc thé nang la vi tri va cham

- Xét thoi diém ngay khi va cham mém giita vién dan va bao cat 1a hé kin
- Ap dung dinh luat bao toan dong lugng ctia hé.

m,.V, =(m, +m,)v

v cung phuong véi1 van toc v, .
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- Van toc ctia dan va bao cat ngay sau va cham la:

m.y, _ mv, _0lv, :h(m/s)
m+m, m+M 0,1+0,4 5

V=V, =
- Co nang h¢ luc sau (ngay sau khi va cham):
2
1, 1 v, ) (V)
W, =(W.,+W_)=|-m,v, +0 |==(0,1+0,4).| X | =—
2 ( d12 112) (2 12V12 j 2( )[Sj 100
Sau khi cdm vao bao cat hé chuyén dong 1én dén vi tri ddy treo 1éch véi phuong thang dimg mét goc 16n
nhét a, ung voi thé nang 16n nhit dong ning bang khong vay ta co:

W =W,

t(max) =

m,,gl(1-cosa, )= (0,1+0,4).10.1.(1-cos 60" ) =2,5]

- Bdo toan co nang cho con lic sau va cham, ta duoc:
(v )2
Wy =W to=25= v, =5J10m/s

IV. (PQC THEM) BAI TAP DANH CHO HQC SIHH GIOI XUAT SAC CHU PE 4
Céu 1: Trén mot tAim van du dai, khéi lwong M = 950g, dat ey

mot vat nho khoi lugng m = 50g. Ban dau M dang dung yén m_ Vo M

trén mot mat ngang nhan, truyén cho vat m mot téc do ban dau m
vo = 4m/s theo phuong ngang (hinh bén). Toc dd cua vat M khi

m dung lai trén M bang

A.20 cm/s. B. 2 cm/s. C. 40 cm/s. D. 4 cm/s.

Cau 2: Mot 10 xo c6 do cung Kk, khdi luong khong déng ké, dugc treo o
thang dung, dau dudi gan véi mot vat nang. T vi tri can bang O, kéo vat
ning thang dimg xudng phia dudi dén A voi OA = x. Chon mbc thé ning
cua hé tai vi tri can br:ing O. Thé nang cua hé (10 xo va vat nang) tai A xac

dinh boi biéu thire

A. %k(Af)2 B. mgx
x
1, - 1, >
C. —kx” + mgx D. —kx
2 2

Cau 3: Cho co hé nhu hinh bén. Vat m khéi luong 100 g c¢6 thé chuyén
dong tinh tién, khong ma sat trén mit phang nim ngang doc theo truc 16
x0 ¢6 k =40 N/m. Vat M khéi lugng 300 g c6 thé trugt trén m véi hé sb

ma sat x = 0,2. Ban dﬁu, git m dung yén ¢ vi tri 10 xo dan 4,5 cm, day D (mém, nhe, khong dan) song
song vai truc 10 xo. Biét M 1uén ¢ trén m va mat tiép xuc giita hai vat ndm ngang. Ly g = 10 m/s>. Tha
nhe cho m chuyén dong. Tinh tir luc tha dén khi m d6i chiéu chuyén dong lan thtr 2 thi quang duong m da
di chuyén la

A. 12 cm. B. 18 cm. C. 6 cm. D. 9 cm.
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Cau 4: Mot con lic 10 xo treo vao mdt diém cb dinh & noi co gia tdc trong
truong g = 10 (m/s?). Cho con lic dao dong theo phwong thing dimg. Hinh bén Z
1a d thi biéu dién su phu thudc cta thé ning dan hdi Wan cia 10 xo vao thoi
gian t. O vi tri can bang 10 xo dan A/, = 2cm, bo qua lyc can ciia khong khi.

Khoi lugng ctia con lac c6 gia tri bang

o

4 Wan (m])

-
a

80

.......................................

- .
= & 3 f & & 1 13
o e sfmm s mas o e nmnn
e L T
13 % F % % 14

A. 100 g. B. 200 g. C. 300 g. D. 400 g.
Cau 5: Trén mit phiang ngang c6 mot ban cau khdi luong m.
T diém cao nhat cia ban cau c6 mot vat nhé khdi lugng m
trugt khong van toc dau xudng. Ma sat gitta vat nho va ban cau
c6 thé bo qua, ban cau duogc gitt ding yén, goi o 1a goc giita
phuong thing dimg va ban kinh véc to ndi tim ban cau véi vat 2
(hinh bén).
Khi vat bét dau roi ban cau thi gia tri goc o 1a

A. a =38 B. a ~28 C. a~48
Cau 6: Mot soi day nhe chiéu dai ¢ =80 cm c6 mot dau budc vao
diém cd dinh O, dau kia mang mdt vat nho khdi luong m = 200 g.

A 5 A A IS r oo ’ re 3: A 5 g A
Nang qua cau 1én téi vi tri & ngay phia dudi diém O khoang 7 o1

tir ddy phong ngang qua cau ra phia bén phai véi van toc \

Sau mot ltc, ddy bi cing thing, luc ndy né hop véi phuong thiang dimg goc 60°, ké tir d6 qua cau dao
d6ng nhu mot con lic quanh tryc O, bd qua moi lyc can, 1ay g = 10 m/s®. Xung luong cia luc cing day tac
dung vao vat khi day vira bi cing thing c6 d6 16n bing

A. 0,4 kg.m/s. B. 0,6 kg.m/s. C. 0,8 kg.m/s. D. 0,2 kg.m/s.
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Cau 7: Mot con lac don day treo c6 chiéu dai 1,92 m treo vao diém T cb dinh,
vét c6 khoi luong 400g. Tir vi tri can bang O, kéo con lic vé bén phai dén A
roi tha nhe. M&i khi vat nho di tir phai sang trai ngang qua B thi day vudng
vao dinh nho tai D, vat dao dong trén quy dao AOBC (dugc minh hoa br:ing
hinh bén).

Biét TD = 1,28 m va ¢, =, =4 . B6 qua moi ma sat.

Lay g = 10(m/s?), chon mc thé niang hip dan tai O. Co ning cua con lic bang

A. 34,7 mJ. B. 37,4 mJ. C. 38,7mJ.

Céu 8: Mot vién dan khéi luong m = 10g bay theo phuong ngang véi
van tdc v = 40m/s dén va cham dan hoi xuyén tam vao mdt qua cau khdi
luong M = 190g dugc treo bﬁng mot soi day nhe, mém va khong dan dai —

¢. Két qud 1a 1am cho soi day bi léch di mot géc 16n nhit @) = 60° 0 @egpmwen-

v6i phuong thing ding. Gid tri ciia ¢ bang

A. 0,4 m. B. 0,8 m. C.0,2 m. D. 1,2 m.

Cau 9: Mot con lic 16 xo gém vat nho khdi lugng lkg va 10 xo c6 do
cing 100 N/m. Vat nho dugc dit trén gia d& ¢ dinh nim ngang doc
theo truc 10 xo. Hé s6 ma sét truot gitra gid do va vat nho 1a 0,2. Ban diu 2
giit vat & vi tri 10 xo bi ddn 10 cm rdi budng nhe, 1y g = 10 m/s>. Téc do

16n nhat vét nho dat duoc trong qua trinh dao dong 1a

A. 80 cm/s. B. 40 cm/s. C. 100 cm/s. D. 20 cm/s.

Cau 10: Mot van truot dai L = 4m, khéi luong phan bd déu theo chiéu dai,
dang chuyén dong véi van tdc vo = 5m/s trén mit bing nam ngang nhin ma
sat khong dang ké thi gap mot dai duong nham c6 ma sat da 16n voi hé s6 I

ma sat 14 g c6 chidu rong ¢ = 2m vudng goc v6i phuong chuyén dong [ e

(hinh bén). Sau khi vuot qua dai nham van c6 van tbe v = 3m/s. Léy g=
10m/s?. Gia tri cia u bang

A.0,2 B.0.4. C.0,1. D. 0,3.

Cau 11: Trén mit ban nam ngang c6 mot miéng gd khdi lugng m, tiét
dién nhu hinh v& (hinh chit nhat chiéu cao R, khoét bo 1/4 hinh tron
ban kinh R). Ban dau miéng gd dimg yén. Mot hon bi sat khéi lwong
ciing bang m chuyén dong voi van toc vo dén day miéng gb. B qua
ma sat va strc can cua khong khi. Cho vo= 5m/s; R = 0,125m; g = 10
m/s2. Tinh tir mat ban, d6 cao t6i da ma hon bi dat dugc bang

A. 12,5 cm. B. 125 cm. C. 52,5 cm. D. 62,5 cm.

FEERES

Cau 12: Tai noi c6 gia tdc trong truong g = 10 m/s?, mdt con lic don c¢é chiéu dai 1 m, dao dong véi goc

léch cuc dai o, = 60 . Trong qua trinh dao dong, co ning cla con lic dugc bao toan. Tai vi tri day treo

hop voi phuong thing dimg goc a =30°, gia téc ctia vt ning cua con lic c6 d6 16n 1a

A. 1232 cm/s>. B. 887 cm/s>. C. 732 cm/s>. D. 500 cm/s>.
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Céu 13: Cho hai vat nho A va B c6 khéi lugng 1an luot 1a m; =

900 g, my = 4 kg dit trén mit phang ndm ngang. Hé s6 ma sat C B A k B
truot gitta A, B va mat phang ngang déu 1a u =0,1; coi hé s6 ma —

sat nghi cuc dai bang h¢ s6 ma sat trugt. Hai vat duoc noi véi nhau

bang mot 16 xo nhe c6 do cing k = 15N/m; B tua vao tudng thang dung. Ban dau hai vat ndm yén va 1o
x0 khong bién dang. Mdt vat nhé C co khdi luong m = 100g bay doc theo truc cua 10 xo vdi van tbc v
dén va cham hoan toan mém vdi A (sau va cham C dinh lién v6i A). Bo qua thoi gian va cham. Lay g =
10 m/s?. Bé B ¢6 thé dich chuyén sang trai thi gia tri nhé nhét ciia v bang

A. 17,8 m/s. B. 18,9 m/s. C. 179 m/s. D. 19,8 m/s.

Cau 14: Trén mot tim van du dai, kh6i lugng M = 450g, dat mot vat
nhé khdi lugng m = 300g. Ban ddu M dang dimg yén trén mot mit = M
ngang nhan, truyén cho vat m mdt véan toc ban dau vo = 3 m/s theo 7
phuong ngang (hinh v&). Biét m trugt trén M véi hé s6 ma sat u =
0,2. B6 qua sirc can cta khong khi, 1dy g = 10 m/s>. Quing duong m
truot duoc trén M béng
A. 1,35 m. B. 3,15 m. C. 1,53m. D. 5,13m.
Cau 15. Mot con lic 10 x0 ¢6 m = 100g va ko= 12,5N/m. Thoi diém ban dau (t= 4,

0), 10 xo khong bién dang, tha nhe dé hé vat va 1o xo roi ty do sao cho truc 10 xo
luén c6 phuong thing ding va vét ning & phia dudi 10 xo, Dén thoi diém t; =

0,11s, diém chinh gitra cua 10 xo dugc gilr ¢d dinh, sau do vat dao dong, Léy g
10m/s%. Biét do cing cua 1o xo ti 1€ nghich véi chiéu dai ty nhién cta no. Toc do

ctia vat dat gia tri cuc dai la O
A. 127 m/s B.2,17 m/s
C.2,71 m/s D. 1,72 m/s
x

CAu 16. Mot con lac don dao dong voi goc léch cuc dai o, <90°, mbc thé nang dugc chon tai vi tri can

bang cta vat nang. Ty s giita thé nang va dong ning cta vét ning tai vi tri ma lyc cing déy treo c6 do

16n bang trong lyc tac dung 1én vat ning.
W W

t=3 B. —=4 C.
Wy Wy Wy Wy

A.

Céu 17: Mot xe lan c6 san phang, khéi luong M = 5kg,
dang chuyén dong thang déu trén mit phang ngang nhin
v6i van téc vo = 2 m/s. Dit nhe nhang mo{t vat nhd khdi

g o e T
0,1. Dé vat nho khong roi khoi san xe thi chiéu dai tbi thiéu
cua san xe la

A. 2,98 m. B.2,0 m. C. 40m. D. 1,98 m.
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Céu 18. Mot 10 xo ¢6 d6 clirng 20N/m, dau trén dugc treo vao mot diém cd dinh

R ’. v > 2 v B v X . b :’{/ ]
dau duoi gan vat nhod A co khoi lugng 100g, vat A dugc noi véi vat B khoi luong I,
100g bang mot soi ddy mém, manh, khong dan va da dai. Tir vi tri can bang cla
hé, kéo vat B thrfmg ding Xuéng dudi mot doan 20cm rdi tha nhe dé vat B di 1én

v6i van tde ban dau bang khong. Khi vt B bat dau d6i chiéu chuyén dong thi bat

ngd bi tudt khoi day ndi. Bé qua cac luc can, 14y g = 10m/s>. Khoang thoi gian tir R
khi vat B tudt khéi day ndi dén khi roi dén vi tri tha ban dau la:
A. 0,28 s. B. 0,30 s. B
C. 0,26 s. D. 0,68 s.

Cau 19: Vat nho m duogc truyén van toc ban diu theo

7z Al
phuong ngang vo = 8m/s tir A sau d6 m di 1én theo doan é ri—-'-—rﬁiﬁ
duong tron BC tdm O, ban kinh OC = 2m phuong OB thing é i i v, '-
dimg, goc a =45° va m roi xuéng tai D (hinh bén). B6 qua 7Z Q e -:I

, G i
ma sit va sirc can cua khong khi. Lay g = 10m/s?>. Khoang

cach CD bang
A.52m. B. 10,4 m. C.9,2m. D. 11,3 m.
Cau 20. Mot con lic 10 xo gém vat ndng co khéi luong m = 200g va 16 xo ¢6 do cing k = 40N/m, dao
dong trén mat phrfmg nam ngang c6 hé s6 ma sat u = 0,2, Clr khi vat dén vi tri, tai d6 10 xo dan cuc dai
Al =3 cm, nguoi ta lai tac dong vao vat nang xung luc theo hudng lam 10 xo co lai va vat nang lai c6 van
tdc ban dau VT) . Con lac dao dong 6n dinh, 1ay g= 10 m/s? . Gia trj cta VT) bang
A. 90 cm/s. B. 60 cm/s. C. 100cm/s. D. 80cm/s.
Céu 21. Con lic don day treo khong dan khéi luong khong déng ké chiéu dai
¢ =12,5 cm. T vi tri can bﬁng nguoi ta truyén tic thoi cho vat mot véan toe /
ban dau vo ¢ phuong nim ngang. Bé qua moi ma sat, 1dy g = 10 m/s. Dé vat

|"'-'-_|“-"r|‘~

chuyén dong theo quy dao tron thi gia tri nho nhét cua vo 1a
A.25m/s. B. 5,0 m/s.
C.52m/s. D. 2,0 m/s. "\\

T

Cau 22. Trén mot xe lan khdi luong m co thé ldn khong ma sat trén san nim
ngang c6 gin mot thanh nhe thing ding da dai. Mot vat nho c6 khdi luong m
budc vao dau thanh bang mot day treo khong dan, khong khéi lugng, chiéu
dai ¢ = 19,6cm (hinh v&). Ban dau xe lin va vt cung & vi tri can bang.
Truyén tirc thoi cho vat mot van tdc ban dau vo c6 phuong nam ngang. Bo

qua moi ma sat, liy g = 10 m/s>. Pé vat chuyén dong theo quy dao tron thi

gia trj nho nhét cua vo la m

A. 2,0 m/s. B. 4,2 m/s.
C.5,2m/s. D. 3,1 m/s.

DAP AN
1.A 2.D 3.D 4.B 5.C 6.C 7B | BAA | 9.A | 10.B | 11.D
12B | 13.C | 14.A | 15A | 16.C | 17.D | 18.B | 19.A | 20.D | 21.A | 22.B
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HUONG DAN GIAI CHI TIET

Cau 1: Pap an A
+ Ngoai luc tac dung 1én hé 2 vat cht c6 phuong thang ding = Pong lugng hé bao toan theo phuong
ngang.
+ Khi m dimg lai trén M thi 2 vat chuyén dong véi cung toe do vm.
+ Ap dung PLBTPL: mv, = (m+M)v,,

~ myv, 0,054
Y m+M  0,95+0,05
Cau2: Pap an D

=V

=0,2m/s=20cm/s

O vi tri can bang luc dan hoi can bang véi trong luc nén: kA/ o, =mg (1)
Vi chon méc thé nang cua h¢ tai vi tri can béng O tirc 1a tai do téng thé nang dan hdi va thé nang trong luc
bing O, nén: W, =(W,),+(W,), =0< %k(MO)Z +mgz, =0(2)
Thé ning cta vat tai A gdbm thé ning dan hdi va thé ning trong luc.
Thé ning dan hdi:
1 2 1 2 1, ,
(W) yn = Ek(MO +x) = Ek(MO) +KAZ x +5kx
- Thé nang trong lyc: (W,),  =mgz, =mg(z,—x)
Thé nang cua h¢ tai A:
Wt - (\R/t )dh + (Wt )hd
- %k(AEO)z +kAL X +%kx2 +mg(z, —x)
- Bk(MO ) + mgzo} +[kAZ,x — mgx] +%kx2(3)

Thay (1) va (2) vao (3) ta dugc:
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W, = [%k(AEO)Z +mgzo}+[kA€0x—mgx]+%kx2 = 0+0+%kx2

Vay: W, :%kxz

Cau3: bapan D

1€ 1
I [}
¢ o <
6':“2 1 O Iﬂfm
(nén) :[dan]
< >
Sl ﬂﬂl‘:ni +Mﬂ2

Lan 1 vat m d6i chiéu:
Day cang, vat M khong dao dong do vy M truot trén m tir vi tri 10 xo dan A/, dén vi tri 10 x0 nén A/ 0

Cong cua luc ma sat bang d6 bién thién co ning cua con lic ta c6:
F, s.cos180 = Bk(MO2 )+ 0} —Bk(Mm )+ o}

Thay s6 ta duoc:

0,2.0,3.10(0,045+ A/, ).cos180 = %.40.(A€02 )2 —%.40.0, 045°

= Al, =0,015m=1,5cm

Lan 2 vat m doi chiéu:

T g
] I
—¢- -0- $ *
(nén) .
: }; (dan)

diy trung, vat M dao dong cing v6i m, theo bao toan co ning vat s& dén vi tri ma 10 xo din
Al =Al,=0,015m=1,5cm

Tinh tir lic tha d&én khi m ddi chiéu chuyén dong 1an thir 2 thi quing duong m da di chuyén 1a
S=S,+S,=(4,5+1,5)+(1,5+1,5) =9m

Cau 4: Dap an B
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Taco W, = %kAlz =%k(MO +x)’

Tir d0 thi ta thdy

Vit ning cao nhat 16 xo bién dang Al = X, — Al thé ning dan hoi c6 gia tri twong tmg vai 1 don vi chia
trén truc toa do.

Vit nang thip nhat 10 xo bién dang Al = X T AL thé nang dan hdi c6 gia tri twong tmg voi 9 don vi chia
trén truc toa do.

1 2
_ 2 7k(Xmax _AEO)
(Xmax AIO) = 2 =— Xmax =] 4CH1

(Xm21x_+_A10)2 ;k(x +A€0)2

Vay ta c6 phuong trinh: é =

max

Mat khac 4 don vi chia tng véi 80 mJ. Vay 1 don vi chia g vdi 20mlJ ta dugc:

1

W, = k(x ~AL) =20.107

max

- %.1<.(4.102 ~2.102) =20.10° = k=100N/m

Mat khac xét & vi tri can béng: O vi tri can béng luc dan hoi can bﬁng voi trong luc nén:

kAZ; 100.0,02
g

kAl, =mg=m =

= 0,2kg = 200g

Cau 5: Pap an C
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Khi vat truot trén mit ciu vat chiu tac dung cua trong luc P va phan lyc Q cua mat cau co téng hop tao ra
gia tbc v6i hai thanh phan tiép tuyén va hudng tdm. Qua trinh chuyén dong tuan theo su bao toan co
nang:

1
Emvi =mgR(1-cosa)

2
mv,,
R

E,=P.cosa-Q=

Suy ra:

v, =+/2gR(1-cosa)

Q=Bcosa—-2)mg

Vit 101 ban cau khi bat dau xay ra Q = 0.
Luc d6: cosa :§: a~48,2

Cau 6:Dap an C

Goi v 12 van téc qua cau khi day vira bi cang ra. Goi 4 1a goc hop bdi vecto v va phuong thing ding.
Taco: v=v +V , Vo

VX

=3:8=60"

tan f =

Yy

v, =42.gh =\/2.g.(€cos60° —ﬁj = %g
:>V:,/V,2(+V§ =.2.g/

Khi ddy treo bét dau b cing ra, goc hop béi van tée v tai do v6i phuong thing dimg 13 60° = van téc v

¢6 phuong trang voi phuong cua sgi ddy. Sau d6, qua cAu nhan dugc mot xung lwong cua luc cing day,
nén van toc s€ bang 0.

Vay xung lugng cua luc cing day tac dung vao vét khi day vira bi cang thang c6 d6 16n bang

| F.At |5 mAv |2 m.(0—v) = mAf2.g.0 =0,24/2.10.0,8 = 0,8kg.m /s

Cau 7: Dap an B

Chon mdc thé nang hap dan tai O

Trang 48/59



B0 qua moi ma sat co ning bao toan, nén co ning cua vat bang thé ning ing véi d6 cao cuc dai
Z gy = 0,64.(1=c05(8")) +(1.92-0.64~1,28.c0s (4" ) ) = 9,34645.10” (m)

Vay co nang cua con lac bang:

W=W =0,4.10.9,34645.107 ~37,4mJ

t(max)
Cau 8: Dap 4an A

- Chon moc the ndng hap dan 1a vi tri va cham

=mgz

(max)

- Xét thoi diém ngay khi va cham dan hoi gitra m va M 1a hé kin
- Ap dymg dinh luat bao toan dong luong va co ning cho hé ta co

mv+MV=mv + MV
%mvz +%MV2 :%m(v’)2 +%M(V')2

. (m-M)v+2MV
T (m+M)

N M -m)V +2mv
? m+M

- Thay s ta duoc van téc cia M ngay sau va cham 1a:
~ (M-m)V+2mv 0+0,01.40

= =2m/s
m+M 0,01+0,19

v,
Bao toan co ning cho con lic M gin day, sau khi va cham vat M chuyén dong 1én dén vi tri day treo 1éch
v6i phuong thang dimg mot goc 16n nhét o, tng voi thé ning 10n nhit dong ning bang khong vy ta co:

1
EM(2)2 =M.10..(1-cos ;) = ¢ =0,4m

Cau 9: Pap an A
+ Céc luc tac dung gdom:

-Lycmasat F

- Trong luc P
- Phan Iyc N

- Luc dan hoi FTh

0 Al Af;=10cm

S}
o
b,/r' 3 Lo
QI

A

-

+ Khi tinh cong ta cha ¥ rang khong tinh céng cua luc dan hoi. Do vy ta co:

A:A(F_m) +AG +A g =EScosa+0+0

=F,.(Al,—Al,).cos180" =F, (AL, —AL,).(-1)
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Do vat chiu tdc dung thém lyc ma sat co nang ctia vat s€ bién doi. Cong cua cac luc can bang do bién
thién co nang cua vat:

Ay =AW =W, -W,
1 1

=F,.(Al, ~AL).(-]) = (Wdz +5k(M2)2j—(0+5k(A€l)2j

W, = —%k(Mz)2 +F, Al, —F, AL, +%k(Ml)2
Thay s6 ta duoc:
W, = —%k(MZ)Z +F, AL, —F Al +%k(A£,)2

=—50(Al, )" +2A0,+0,3
Dé van tdc 16n nhét tie 1a vé phai 1a tam thuc bac 2 16n nhét khi d6 ta dugc:

(———2 __0,02m
2.(-50)

Van tc 16n nhat trong tng 1a:

(W), =-50(0,02)" +2.0,02+0,3=0,32]

v

max

2(W
—v = %=Q,g(m/s)
m

Chu y: Bai toan duoc giai nhanh khi ta xy dung dugc cong thire: v = \/E (AEI —h]
m

Doc gia tu rut ra tir phuong trinh

W, = —%k(Afz)z +F, AL, —F, AL, +%k(Ml)2

ms

Cau 10: Pap an B
Cho hé toa 3o Ox nhu hinh

X
- Khi dau tam van c6 toa do: 0<x <1, luc ma sat tdc dung 1én xe c6 do !
]
16n: F,, i eiil S '
O x

= Luyc trung binh: F_, = ,u2_n114g1

Khi 1<x <L: lyc ma sat khong ddi va c6 do 16n F, , =252

- Khi du6i ctia van c6 toa dd: 0<x <1

_ pmg
2L

- Ap dung dinh 1y dong nang, ta co:

Luc trung binh: F_,
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m umgl®  umgl
?(vg—v2)= (LD

P ek
u==t =0

Cau 11: Pap an D

Khi bi tiép xuc véi miéng gd, bi ddy miéng gd chuyén dong, van tdc ciia hon bi theo phuwong ngang va
van toc miéng gd theo phuong ngang khi tiép xtc voi nhau thi bang nhau.

Goi vy 1a thanh phan theo phwong ngang ctia van tdc hon bi va van toc miéng gd khi tiép xuc.

Ap dung dinh luat bao toan dong lugng cho hé gdm bi va miéng gd phuwong ngang tai vi tri ban dau va khi
bi dén diém B, ta dugc:

mv, =2mv, =V, =% (1)

Ap dung dinh luat bdo toan co niang cho hé hon bi + miéng g5 tai vi tri ban dau va khi bi dén diém B, ta

duoc:
2 2 mVZ 2
mv, _| mv, N an mv, + mgR(2)
2 2 2 2

2
Tur (1) v (2) rit ra: v, = ,/%—ZgR

Xét trong hé qui chiéu dimg yén gin voi mat dat, sau khi hon bi toi B né vach ra mét parabol,

2
TaiB: v, :1/%—2gR =/10m/s

2
) v
goi h 1a chi€u cao cua dinh parabol do hon bi vach ra sau khi n6 roi khoi B, tacod h = 2—y =0,5m
g

Vay dog cao tdi da ma hon bi dat duoc 1a: H=h+R =0,6250m = 62, 5cm
Cau 12: Pap an B
Chon Oxy nhu hinh vé:
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+ Chon méc tinh thé nang tai vi tri thép nhét cua vat
Co ndng cua vat ¢ vi tri 1 img v6i goc ¢, 1a

1
W, =W, +W, = Emvf +mgz, =0+mg/(l1-cosq,)
(vi theo hinh ta ¢6 z, =OB=0A—-AB=/(—/(cosa, =((1-cosa,))
Co nang cua vat ¢ vi tri 1 img vdi géc o 1a

1 1

W,=W,+W, = Emvﬁ +mgz, = Emvi +mg/(1-cosa)
(vitheo hinhtaco z, =0C=0A-AC=/—-/cosa =/{(l-cosa))
B6 qua stic can khong khi, thi co nang cia vat 1a mdt dai lugng bao toan tirc 1a Wi = W»

0+mg/l(1-cosa,) = %mvi +mg/(l-cosa)

SV = J_r\/2g€(cosa —cos )

Gia t6c theo thanh phan Oy 14 gia tbc hudng tAm
2
\

a, =a, =—= 7 =2g((:0505—c05040)=732cm/s2

v
R

Theo dinh luat II Niu ton ta co: a = P+T, chiéu 1én Ox ta dugc:
m

_Psina+0

X

=g sina =10.5sin30" =5m/s”> =500cm /s’
m

Vay gia toc cua vat ndng cua con lac khi o =30° c6 do 16n bang:

a=y(a,) +(a,) =v500°+732° =887cm /s’

Cau 13 : Pap an C
- Dé B ¢6 thé dich sang trai thi 16 xo phai gidn mot doan it nht 1a xo sao cho:
E, =F,=kx,=mm,g =15x, =4 = x,=4/15(m)

- Nhu thé, véan tée vo ma hé (m; + m) c6 dugc ngay sau khi va cham phai lam cho 10 xo c6 do co tdi da x
sao cho khi n6 dén ra thi 6 dan t6i thiéu phai 14 x o
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:%kxz = u(m, +m)g(x+x0)+%kxi
= 75x*-10x—-8=0—>x =0,4m

- Theo dinh luat bao toan nang lugng ta co:

%(m1 +m)v, —%kx2 = u(m, + m)gx

45

Tw d6 tinh duoc: v_. = Tm/s

omin
Tur bao toan dong lugng cho va cham mém:
mv =(m, +m)v, suyrav,. =17,9m/s

Cau 14. Dap an A

|

——- d
— ——1 — P W
T e s LA fr::__'l: ek A B S - g

e e A i

- IR n &

+ Ngoai luc tac dung 1én hé 2 vat chi c6 phuong thang ding = Pong lugng hé bao toan theo phuong
ngang.

+ Khi m dirng lai trén M thi 2 vat chuyén dong véi cung van tdc v.

+ Ap dung DPLBTDL cho thdi diém ban dau va khi m ding lai trén M:

mv,

mvy=(m+M)v=>v=—"—
(m+M)

+ Theo phuong ngang m va M chiu ciia F_ va ﬁ nhu hinh v&, F_ =F_ = umg

+ 1, 2 1a quing duong m va M chuyén dong duogc toi khi m dung lai trén M, quing dudng m truot dugc
tréen M 1a s=s, —s,

+ Ap dung dinh 1y dong ning:

+A

Fms Fms

%(m+M)V2 —%mvg =A

=> —lmv2 M =—umg(s, —s, ) = —umgs
2 “lm+M b
2
s=— M0 35
2(m+M)ug

Cau 15: Dap an A

) : . o 1
- Nhu da ching minh ¢ cau 1 cha y thé nang cua hé (16 xo va vat ndng) xac dinh bdi biéu thirc Ekx2
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- Do d¢ cung cua 10 xo ti 1¢ nghich v&i chiéu dai tu nhién cia né nén khi diém chinh gitra cua 10 xo duoc
giit ¢6 dinh thi chiéu dai cia con lic con mét nira do vay do cimg k ting gip 2 lan:
k=2k,=2.12,5=25N/m

- Tai luc git c¢d dinh vén tdc cta vat 1a: v = gt=10.0,11=1,1m/s
- 5 M 7.e A A« 5 A 9 . 7 A M M 1 2 1 2
- Co nang cua con lac v1 moc theé ndng cua hé & vi tri can bang O bang: W =—mv” +—kx

voi x = AL, =%= 0’;510 =0,04m

- Vay ta dugc: W = Lo+ i = 1.0,1.1,12 +l.25.o, 04> =0,0805]J

2 2 2 2
- Vit dat van tdc 16n nhét khi dong nang br:ing co nang, vay: W, =W =0,0805J
=S %mvfm =0,0805=v,__ ~1,27m/s

Cau 16: Pap an C

+ Chon méc thé nang tai vi tri thép nhét cua vat

+ Thé ning cua vat 1a: W, = mgz

Tur hinh ta co:

z=0B=0OA-AB=/-/cosa=/{(l-coscr)

+ Vay: W, =mgz =mg/l(l-cosa)(l)

=W= (Wt )max =mgz__

=mg/(l-cosa,,, )=mgl(l-cose,) (2)

+ Theo cong thirc gidi nhanh luc cang day treo xac dinh boi: T, = mg.(3 cosa—2cosa,)
+ X¢ét cho vi tri bai cho thi:

T =P mg= mg.(3cosa—2005ao)

I+2cosa,
3

= cosa =
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+ Thay vao (1) va cha y dén (2) ta duoc:

1+2
Wt=mgf(1—cosa)=mgﬁ(l—wj=§mgz(1—cosao)=%w
—W
+ Tom lai ta duoc ty sé: W, =3—2 —9
W W-lw

Cau 17: Pap an D

- Chon h¢ quy chiéu gén v6i mat dat. Sau khi d3t vat 1én san xe, vat bit dau chuyén dong nhanh dan, con
Xe chuyén dong cham dan. néu khi vat lui dan dén canh sau san xe ma khong roi ra khéi san xe thi khi d6
van tdc cua vat vira dung bang van tdc xe.

- Goi v 1a van tdc & d6. Xét hé xe va vat. Vi khong chiu tic dung cua ngoai luc theo phuong nim ngang
nén theo dinh lut bao toan dong lugng ta c6: Mv, = (m+M)v

2

Ap dung dinh 1y vé dong ning cho vt m ta duoc: = mgs,

(trong d6 si 1a quing dudng di chuyén cua vat).

. . 3 1 1 )
Ap dung dinh 1y vé dong nang cho xe M ta dugc EMV% —EMV2 = umgs, (trong do sz 1a quang duong di
chuyén cua xe).

Goi L 14 chiéu dai t6i thiéu san xe thi: L =s; — s
Ttr 4 biéu thire trén ta suy ra
__ My
2pug(m+M)
Cau 18: Pap an B

~1,9800(m)

Giai doan 1:

- Sau khi kéo vat B Xuéng dudi 20 cm va tha nhe thi hé di 1én, hai vat A
va B cuing vén tdc, gia tdc dén khi luc cing diy bang 0.

Xét vi tri nay ta co:

Véivat A: E, +P+T, =ma (1)

VéivatB: T, +P=ma (2)

voi T.=0 (3) %
-Tu (1); (2) va (3) ta duogc:

Fy, =0 if’
3
= k(Aly, +x)=0

x—ary, oM EMa)E Q10D o o P
012 k 20 > v
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Giai doan 2:
- Day chung vat B chuyén dong gidng nhu vat duoc ném thang dimg 1én trén v6i van tdc

ban dau ¢ giai doan nay 1a van toc ¢ cuoi giai doan (T, =0)

- Véan tdc dau giai doan 2 tinh tu dinh luat bao toan co nang cho con l4c 1a:

lk(x

kA
) +0= Lk + Lmy? Y 9901
2 2 2

= 1.20.0, 2’40 +l.20.0,12 +l.0,2.V2
2 2 2

= V=V =3m/s

- Quing duong di duoc & giai doan 2 dén khi dimg lai (dat d6 cao 1on nhat) la:

2
:(Vogdz) :(\/5)2 —0.15m
2g 210

gd2

- Két thuc giai doan 2 vat B da 1én dén d¢ cao so véi ban dau khi budng la:
h= Sgdl +Sgd2 =(0,2+0,1)+0,15=4,5m

Giai doan 3:

Vit B tudt khoi day tir d6 cao 4,5m roi dén vi tri tha ban dau 1 chuyén dong roi tu do, ta co:

t= /& =4/0,09 =0,30s
g

Cau 19. Pap an A

L

A B

- Ap dung dinh luat bao toan co ning véi gbe thé ning trong truong 1a B:

2
mve.

2
MV =mgh + 5 ;h=R—-Rcosa

=V, = \/Vé —2gR(1-cosa)

Thay s6:

Vo= /8 -2.102,(1-cos45 ) =7,23m /s
- Khi rdi C chuyén dong ciia vét 1a chuyén dong ném xién véi v, = v ; v, hop véi CD goc f=a.

vi.sin2a
g

- Khoang cach CD chinh 1a tim bay xa ctia vat ném xién: L=CD =

Visin2a  7,23%sin(245)

Thay s6 L=CD =
g 10

~5,2m

Cau 20: Pap an D
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=

7 i

- Ap dung dinh luat bao toan nang luong cho qua trinh chuyén dong tur vi tri 10 xo dan cyc dai A/ dén vi

mv, . kKAL? kAL
2

tri 10 xo nén cyc dai A/, (tir phai qua trai) la

V61 Al : 1a do nén cuc dai cua 10 xo.

A/ :1a d6 dan cuc dai cua 10 xo.

+pmg(AL+AL)

- Ap dung dinh luat bao toan niang luong cho qua trinh chuyén dong nguoc lai (tir trai qua phai) 1a

KAl kAL
2

+,urng(A€+A£1) (2)

2

Tir (1) va (2) ta dugc: = m2V° = 2umg(AL+AL,)

Thay vao (1) cb: = AL, = A€+2y%(4)
Thay (4) vao (3) co:

2
mv, umg
=4umg| Al +——=
> H g( K j

oy ngg(mgj

=0,8m/s=80cm/s

Thay s6 ta dugc: v, = \/8.0,2,10(0, 03+%)

Cau 21. Pap an A

- Dé vat chuyén dong theo quy dao tron, thi diy khong bi tring trong sudt qué trinh vét chuyén dong

mudn vay tai diém cao nhat ctia quy dao luc cing day phai 16n hon hodc bang 0: T.>20 (1)

2

- Pinh luat IT Newton cho vét chiéu 1én phuong hudng tim: T +mg = ma, = mv7
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Tu (1) tasuy ra v> > g/(2)

- Bao toan co ning cho diém cao nhat va vi tri can bang:
| |
Emv +2mgl=5mvo (3).

- Tu (2) va (3) suy ra: v, >,/5gl

- Vay gié tri nho nhét cua vo 1a: (v,)  =+/5g¢

Thay s6 ta duge: (v,) =./5gf =4/5.10.0,125 =2,5m /s

min

Cau 22. Pap an B

e
e,

- Pé vat chuyén dong theo quy dao tron, thi day khong bi tring trong sudt qua trinh vat chuyén dong
mudn vy tai diém cao nhét ciia quy dao luc cing day phai lén hon hoic bang 0: T .20 (1)
- Goi v, v21 12 van tdc cta xe ldn va van tde cta vat voi xe ldn & diém cao nhat.
- Bong luong cia h¢ dugc bao toan theo phuong ngang:
m.v, =mv, +m.(v, +v, ) > v, =2.v, +v, (2)

Bao toan co nang:
1 2 1 2 1 2
—mvy =—mv; +—m(v, +v, ) +2mgl (3)
2 2 2
- Chon hé quy chiéu gin véi xe tai thoi diém vat & diém cao nhat. Hé quy chiéu nay 1a mot hé quy chiéu
quan tinh vi tai diém cao nhét luc cing ddy c6 phuong thing dimg nén thanh phan luc tac dung 1én xe
theo phuong ngang sé& bang 0, suy ra xe khong c6 gia tdc.

- Pinh luat II Newton cho vat & diém cao nhat:
V2
mg+T, = m% 4)

T (4) va(l)tasuyra vo, > gl (5)
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- Thay (2) vao (3) ta dugc:

2 2
lmvézlm Yo~ Vo +lm M+V21 +2mg/
2 2 2 2 2

1 1 1
QEV(Z) =ZV(2) +ZV§1 +2gl <> Vi =v;, +8g( (6)

- Thay (5) vao (6) ta tim duoc: v, > 3\/5
- Thay sb ta duoc:
vy 234l = v, 2310.0,196 < v, >4,2m /s

Vy gid tri nho nhat cia vo bang: (v,) . =4,2m/s
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