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Chuwong 8: Pinh luat bdo toan nang lwong

8.1 Hé khong c6 1ap

H¢ khong cd 1dp vé nang luong 1a mot hé c6 trao d6i nang lwong véi moi trudng qua
bién gidi cua nd. Mot hé khdng ¢d 1ap s€ twong tac vai méi truong. Mot vat bi tac dung luc
la mét vi du cua hé khdng c¢o lap.

H¢ co Iap 1a mot hé khong trao d6i niang luong véi moi trudng qua bién gidi caa he.

Dbi véi mot hé khong cd 1ap, ning lwong duoc truyén qua bién gidi cua hé trong thoi
gian hé tuong tac voi moi truong bén ngoai. Sau day 1a nhitng phuong thic truyén nang luong
vao hoac ra khoi mot hé.

Cong (Work) la mét hinh thr truyén nang lugng bing cach tac dung luc 1&n hé va diem
dat caa luc bi dich chuyén (hinh 8.1a).

Hinh 8.1 CAc co ché truyén ndng lirong.

Song co (Mechanical waves) 1a hinh thtc truyén niang luong thong qua su lan truyén
nhidu loan trong méi trudng. Am thanh roi khoi chiéc loa radio ¢ hinh 8.1b hay séng dia
chan, song bién 1 sy truyén ning luong bang song co.

Nhiét (Heat) 12 mot co ché trao d6i ning lwong gitra hé va méi truong do ¢6 sy khéc nhau
vé nhiét do. Nang luong truyén tdi dudi cai thia trong hinh 8.1c tir phan bi nhiing trong tach
ca phé nong la dudi dang nhiét.
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Trao dbi chat (Matter transfer) 1a hinh thic truyén ning lugng xuyén qua bién gisi cua
hé dudi dang vat chat mang theo nang luwong. Vi du do xang cho xe nhu & hinh 8.1d hay doi
luu 1a sy truyén nang luong dudi dang trao doi chat.

Truyén di¢n (Electrical transmission) 12 sy truyén nang lugng vao hoic ra khoi hé bang
dong dién. Nang lugng cung cap cho may say téc la nho su truyén dién (hinh 8.1e).

Song dién tir (Electromagnatic radiation) 1a ning luong duoc trao doi béi song dién tu.
Nang luong truyen khaoi bong dén (hinh 8.1f) 1a dudi dang song dién tur.

Pinh luat bao toan ning lwgng

Nang lwong ludn dwec bdo toan.

Diéu nay nghia la néu nang luong tong cong ciia mot hé thay d6i thi da c6 mot nang lugng
truyén qua bién gisi cua hé bang mot phuong phép trao d6i nang lugng nao do. Dang téng
quat cua dinh luat bao toan niang lugng co6 thé duoc biéu dién bang phwong trinh bdo toan
nang lwong nhu sau:

AEsystem = XT (8.1)
Trong d6, Esystem 12 tong niang luong cua hé, T (Transfer) 1a ning luong truyén qua bién gioi
cua hé.
~ Phuong trinh toan hoc cua dinh luan bao toan nang lugng d~6i véi mot hé khdng co 1ap
thé hién day du cac loai nang luong trao doi co6 thé dugc biéu dién dudi dang:
AK+ AU+ AEin=W+ Q+ Tmw + Tmt + Ter + Ter (8.2)
Véi K 1a dong ning, U 1a thé nang va Ein 12 Ndi ning cua hé; nang luong truyén qua bién gigi
cua h¢ dudi dang cdng la Twork = W, dudi dang nhi€t 1a Thea = Q, Tmw 12 néng luong dugc
truyen boi song co, Twr la ndng luong trao doi chat, Ter 1a nang lugng do truyen dién va Ter
la nang lugng trao doi bdi song dign tur.

Trong thuc té, phuong trinh caa dinh luat bao toan ning luong sé don gian hon nhiéu. Vi
dy, neu co mot luc tac dung Ién hé va sinh cong va gid su chi c6 co ché truyen ning lugng
nay lam thay doi toc do cta hé thi phuong trinh cua dinh luat bao toan nang luong s€ rat vé
phuong trinh ctia dinh ly cdng-dong nang:

AK =W

Cau hdi 8.1: Hay cho biét co ché truyén ning lugng nao qua mot hé la: a- Mot chiéc tivi, b-
Mot may cat co chay xang, c- Mot cai got but chi bang tay.

Cau hgi 8.2: Xét mot cai hop trugt co ma sat trén mot bé mat nam ngang.

i) Néu hé Ia chiéc hop thi hé 1a a- cd 14p, b- khdng c6 1ap, c- khdng thé xac dinh duoc.

i) Néu hé 1a bé mat nam ngang thi hé 1a a- ¢d 1ap, b- khong ¢ lap, c- khéng thé xac dinh
duorc.

iii) Néu hé 1a cai hop va bé mat nam ngang thi hé 1a a- ¢ 1ap, b- khong co lap, c- khdng thé
xac dinh duoc.
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8.2 Hé co lap

Déi vai mot hé co 1ap, khong co pét ky hinh thirc trao doi nang lwong nao véi moi truong
bén ngoai qua bién gisi cua hé, thi tat ca cac so hang bén ve phai trong phuong trinh (8.2)
déu bang 0 do do6 phuong trinh cua dinh luat bao toan nang lugng cé dang:

AEsystem =0 (83)
Esystem 12 tong dong nang, thé nang va ndi nang cua hé.
Nhu vay, ning lweng cia mét hé co 1ap khong doi.

Trén hinh v& bén dudi mo ta cac dang niang lugng ton trir bén trong mot hé ¢d lap gom
c6 dong nang, thé nang va ndi nang. Cac dang nang lugng nay bién doi lan nhau nhung tong
nang lugng cua hé bao toan.

System

boun dur}'\

Kinetic energy
Potential energy
Internal energy

The total amount of energy
in the system is constant.
Energy transforms among
the three possible types.

Hinh 8.2 CAc dang nang hrong ton triz bén trong hé.

Pinh luat bao toan co nang
The book 15 held at rest

binh luat bao toan co nang la mét truong hop riéng , e S—
NETE AT ET released.

cua dinh luat bao toan nang lugng. Pay 1a mo hinh thuong
gap nhat doi vai mot hé ¢6 1ap ma trong hé chi cé luc bao
toan tac dung. | |

Hay xét mot hé gom mot cudn sach khdi lugng m va
Trai dat. Sau khi nang cuén sach 18n mot do cao nao do thi
bén trong hé sé ton trir mot nang luong dudi dang thé nang
hap dan bang cong ma tac nhan bén ngoai thyc hién trén 1

cuon sach:
W = AUg

Khi cuén séch roi tir 6 cao yi xudng dén vi tri ys thi At a lower position, the

cong ma luc hap dan sé& thuc hién trén cubn séach Ia: Y R
|  kinetic energy K

W, 00c = MG.AF = —mgj.(yi -V ) j=mgy,—mgy, (8.4) Hinh 8.3 Cuon sdach dwoc thd ra va
roi do cong thu’CNhi_én boi luc hap
dan
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Theo dinh Iy cdng — dong ning, céng thuc hién trén cudn sach bang d6 bién doi dong
nang cua cuon sach:

Won book = AKbook
Suy ra,
AKpook = Mgyi — mgys = -(mgys - mgyi) = -AUq (8.5)
Trong do, Ug = mgy la thé ning hap dén’cﬁa hé. Trong hé cudn sach — Trai dét, chi c6 cudn
sach chuyén dong nén dong nang ctia cuon sach Kpook cling chinh la dong nang cua hé K, do
do:
AKbook = AK
Phuong trinh (8.4) ¢6 thé duoc viét lai la:
AK = -AUyq (8.6)
AK +AUg=0

~ Phuong trinh trén da dugc dan xuat tir hé C}Jén sach — Trai dat, trong do Uy 1a thé nang
hap dan song thuc té cho thay n6 cling dung doi véi bat ky mot loai the nang nao. Phuong
trinh tong quat d6 la phuong trinh cua dinh luat bao toan co nang:

AK + AU =0 (8.7)
AEmech =0 (88)

Vi Emech = K + U 13 co ning cua hé, K 1a dong ning tong cong cua hé, U 1a tong tat ca cac
loai theé nang cua hé.

binh luat bao toan co nang chi dung trong truong hop hé 1a cd 1ap va khong c6 luc khong
bao toan tac dung bén trong hé. Binh luat c6 thé dugc phat biéu nhu sau: Co niang ciia mot
hé cd lap ma trong hé khdng cé cac lwc khéng bao toan tac dung thi bao toan.

Su thay d6i nang luong c6 thé duoc viét lai dudi dang sau:
Ki+ Us = Ki + Ui (8.9)
Pbi vai hé cudn sach — Trai dat, ta c6 phuong trinh:

1 5 1 5
Eme +mgyf :Emvl +mgy|

Trong d6, vi va v la tdc d6 cua cudn sach tai vi tri yi va yr.

Cau hgi 8.3: Ba qua banh duoc ném tir dinh mot tda nha véi cing tée do ban dau. Qua bong
thir nhat dugc ném theo phuong ngang, qua thir hai huéng léch 18n trén so véi phuong ngang,
con qua thir ba huéng léch xubng dudi so voi phuong ngang. Bo qua stc can khong khi, hay
sap xép theo thir ty tir [on dén bé toc do cua ba qua bong khi ching cham dat.
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Bai tdp miu 8.1: Qua béng roi twr do

mat d4t nhu hinh 8.4. - U,; = mgh

Mot trai banh khéi lvgng m duoc tha roi tir d6 cao h trén {\-, = h
, . R et Kflz 0

(A) Bo qua suc can khong khi, hay xac dinh toc do cua

trai banh tai do caoy so vai mat dat. Hé duoc chon la trai

banh — Trai dat. =)

(B) Hay xéc dinh toc do cua trai banh tai d¢ cao y so véi - l {l}’/ E

mit dat néu hé dugc chon I trai banh. h Ri=g "

Giai:

(A) Téc’dé cua trai banh tai do cao y khi hé la trai banh
— Trai dat.
y=0

Vi hé bao gdm trai banh va Trai Dat nén khi bo qua sic = {1 o
can khong khi chi c6 mot luc tdc dung gitta cac thanh 2
phan cua hé la trong luc - do la lyc bao toan. Do d6, ¢ Hinh 8.4 Bai tap 8.1.
ning cua hé bao toan. Ap dung dinh luit bao toan co '

nang, ta ¢c6 phuong trinh:

Kt + Ugf =K+ Ugi

V4i Ki = 0 la dong néng ban dau khi qua bong bét dau roi, Ug = mgh Iél,thé' nang ban
dau cua hé. Khi qua bong dén do cao y thi dong ning Kr = mvs?/2 va thé ning cta hé
Ugr = mgy. Ta co,

5

—

Y

<

%mv? +mgy =0+mgh

Tir d6, suy ra van téc cua tréi banh o do cao y la v, =./2g(h—y)
(B) Téc do cua trai banh tai do cao y khi hé 1a trai banh.

Trong trudng hop nay, chi cé mot loai nang luong thay doi 1a dong néng cua trai banh.
Hé khbng c6 thé nang. Trong luc thuc hién cong trén trai banh. Ap dung dinh luat bao
toan nang luong cho hé khéng c6 lap, ta co:

AK =W

%mv% —0=mg.AF = —mgj.Ayj = —mgAy = —mg(y — h) = mgh — mgy

=y2g9(h-y)

Két qua cling giong nhu trong cau a bat ké hé dugc chon 1a khdng giéng nhau.
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Bai tdp miu 8.2: Sung 10 xo ©@
Trén hinh 8.5 m6 ta co ché nap dan cua mot cdy sung tro choi. 2
Khi nap dan, 10 xo duogc nén lai dén vi tri ya. Khi bop co, vién
dan sé duoc ban 1én dén vi tri yc ph[a trén vi tri yg = 0 14c vién
dan roi khoi 16 xo. Trong mot lan ban, m = 35,0 g, ya = -0,120
mvayc = 20,0 m.

(A) B6 qua moi lyc can, hdy tinh hé s6 dan héi caa 16 xo.

(B) Tinh téc d6 cua vién dan khi né di qua vi tri can bang cua 10
X0 YB.

Giai:

(A) Hé sé dan hoi cua 10 xo

Trong bai toan cua ching ta, vién dan trong dng phong bét dau
tir trang thai nghi, duoc tang toc Vi 1o xo day nd Ién phia trén.
Khi roi khoi nong sung, luc hap dan s& 1am vién dan chuyén dong
cham lai.

Chon hé bao gém vién dan, sing va Trai Pat. Khi bo qua
moi lrc can thi md hinh caa bai toan 1a mot hé co lap véicac  Hinh 8.5 Bai tdp 8.2.
luc tac dung chi ¢6 cac luc bao toan.

Vién dan bat dau tir trang thai nghi nén dong ning ban dau Ki = 0. Chon gbc thé niang
hap dan tai diém vién dan roi khoi 10 xo ys = 0 thi ic d6, thé nang dan hoi Us ciing
bang 0. Péi véi hé cd lap, dinh luat bao toan nang lugng viét cho hai cau hinh ldc vién
dan tai vi tri ya va yc c0 dang:

AK +AU, +AUg =0
Bai vi vién dan dat vi tri cao nhat yc khi dong ning cua né bang 0 nén Ks = 0, ta c6:
(0-0)+(mgy; —mgy,)+(0—%kx*)=0

—>k = 2mg(y2 —Ya)
X

~1.0,0350.9,80.20,0 - (~0,120)]

K
0,1202

=958N /m

(B) Toc dé cua vién dan khi di qua vi tri can bang

Khi vién dan di qua vi tri can bang, niang lugng caa hé chi c6 dong ning con thé nang
hap dan va th¢ nang dan hoi déu bang 0. Phuong trinh bao toan nang luwong doi véi hai
Vi tri ya va ys:

AK +AU; +AUg =0
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(%mvé —0)+(0—mgyA)+(0—%kx2j=0

kx?
Vg = \,FJF 29y A

v 958.0,120°
° 0,0350

+2.9,80(-0,120) =19,8m/s

8.3 Ma sat dong (ma sat truot)

Hinh 8.5 md ta mot mé hinh don gian dé giai thich su
Xuat hién ma sat truot gitra bé mat cua hai vat tiép x(c Voi
nhau. Theo md hinh nay thi lyc ma sat tdc dung gitra hai
vat 1a do tuwong tac giita nhitng phan go ghé trén bé mat
tiép xdc gitta hai vat. Tuy nhién, luc ma sét trai rong trén
toan bo dién tich tiép xtic. Do d6, khong thé tinh dugc do
dich chuyén caa diém dit ma lec ma sat tac dung vao. Vi
viy, ciing khong thé tinh duoc cdng thuc hién bai lrc ma
sat. Thuc té da chiing to khi cd ma sat thi vat bi nong 1én
trong quéa trinh chuyén dong. Piéu d6 cho thiy ndi ning
cua vat da tang I1én. Di vai truong hop hé khong bi bién
dang va luc ma st c6 dé \om khéong thay doi thi co thé
phat trién mot cach thire dé danh gia su bién doi ndi nang
cua hé lién quan dén lyc ma sat nhu sau.

Xét mot hé gom mot vat (vi du mot cudn sach) truot
trén mot chiéc ban nam ngang c6 ma sat dudi tac dung
cua cac luc tac dung tir bén ngoai hé. Cong thuc hién bai
tat ca cac luc tac dung Ién vat, trir lyc ma sat, duoc Xac
dinh nhu sau:

Z otherforces — J.[Z otherforces J d_l: (810)

Trong cong thic trén, df 1a do dich chuyén cua vat
cling chinh 14 d6 dich chuyén cia cac diém dat luc boi vi
vat khong bi bién dang. Thém vao mdi vé cua phuong
trinh trén mot sb hang jfk.df ta dugc:

Luu y 12 trong bai toan nay c6 hai dang thé nang va trong viec glal bai toan theo phuong
phap nang lugng ¢ day, ching ta khong can quan tam dén téc do cua vién dan tai
nhitng vi tri khac trong qua trinh chuyén dong ma chi can quan tdm dén cac vi tri dau
va vi tri cudi. Po 1a mot diém manh cua phuong phap nay.

The entire friction force is
modeled to be applied at the
interface between two identical
teeth projecting from the book
and the surface.

. ¢

e Book
Surface

The point of application of the
friction force moves through a
displacement of magnitude d/2.

b
Hinh 8.6 M hinh dé gidi thich
ma sat giira vdt va bée mat.
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2 Wopators * [ = | [Z j +[f.df
) '[ (Z atetors jdf = I(Z ﬁj.dr

Str dung dinh luat 2 Newton s€ thu duoc:
. - av o
ZWotherforces + J.fk'dr = J. ma.dr = J. m Edr = J.mV.dV

Vi

Zwotherforces + Ifkd? = % m.dv‘ =

Co6ng va nang lwong khi c6 ma sat
Ta ching minh dugc rang:

f frodP = —f.d
véi d 13 quang duong di dugc caa vat (cudn sach).
Mot céch tong quat, néu luc ma sét tac dung vao mot vat thi:
AK = ZWother forces—fid (8.11)

bay la mot dang khac cua dinh ly dong nang va dugc st dung néu lyc ma sat tac dung 1én
vat. Bay gio hé khao sat gdm ca cudn sach va mat ban thi lyc ma sét 1a noi luc d6i véi hé nay.
Luc ma sat s& bién dong nang thanh ndi nang cua hé va do tang noi nang cua hé bang:

AEint = fk d (812)
Mot céch tong quat, phuong trinh trén sé& dugc viét dudi dang sau:
ZWother forces = W = AK + AEint (8.13)

Phuong trinh nay c6 thé dugc sir dung trong cac hé khong ¢ 1ap véi cac ndi luc khdng phai
luc bao toan va c6 thé nang khong doi.

Bai tap mau 8.3: Chuyén ddng ciaa chiéc hop trén bé mat c6 ma sat

MGt chiec hop nang 6,0 kg dugc kéo bang mot luc c6 phuong ngang khong doi 12 N
trén mot bé mat nham tur trang thai nghi.

(A) Hay tinh toc do cua cai hop sau khi n6 di chuyén mot doan dai 3,0 m. Biét hé sb
ma sat dong gitra be mat va cai hop 1a 0,15.

8
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Giai: An
) . . T Vip—
B¢ mat nham sé tac dung luc ma sat vao cai hop. Luc
ma sat ¢6 chiéu nguoc chiéu cua luc kéo. HE hop — F
< —_— @

bé mit 12 hé khong c6 1ap véi luc khdng bao toan tac
dung bén trong hé.

, , N . «—— Ax
Ca phan luc phap tuyén va luc hép din déu khéng Vg
sinh cong trong trurong hop nay.

Theo phuong thang dung thi vat ¢ trang thai can
bang. Tur d6 tim ra d6 I6n cta luc ma sat: f = 4 mg

Cong do luc tac dung theo phuong ngang thuc hién A
trén hé la:

X Wother forces = F.AX

Suyra

F.AX = AK + AEjnt = (me2/2 O) + fid
Téc @6 cudi cung cua vat do la:

Hinh 8.7 Bai tdp 8.3.

Vv, = \/%(—fkd + FAX)

- \/i (-8,82.3,0 +12.3,0) = 1,8m/s

Gia tri van tdc thu duoc phai nho hon trong vi du khdng cd luc ma sat. Trong trudng
hop nay, dong nang ctia hé giam con ndi nang cua hé hop — bé mat da tang 1én.

(B) Néu lyc tac dung hop voi phuong ngang mot goc 0 thi goc nghiéng 6 c6 gia tri
bang bao nhiéu dé toc do cua chiéc hop co gid tri 16n nhat cd thé khi no di chuyén duoc
mot doan dai 3,0 m?

Giai:

Chon hé gdm cai hop va bé mit Pay 1a mot hé khong co 1ap va bén trong hé c6 luc
khong bao toan tac dung.

.Cong luc bén ngoai thyc hién trén hé la:

X Wother forces = WF = F.AX.c0s0 = FdcosO

Theo phuong thang dung, hé can bang nén:

n+ Fsind-mg=0

n=mg - Fsin®

WE = AK + AEint = (Kf— 0) + fid
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Ks=WE - fid = FdcosO - nukd = Fdcoso - pkd(mg - Fsind)

Dé tdc do cua chiée hop cuc dai thi phai thoa man:
dK

d—gf = -Fdsin® + udFcosd = 0

tan6 =0
0 = tan'tpk = tan'10,15 = 8,5°

Bai tap mau 8.4: Hé khéi hop — 10 xo

Mot vat khéi lugng m = 1,6 kg dwoc day vao mot | pannaffafAARALL -
chiéc 10 xo nam ngang c6 do citng 1000 N/m trén WYY
bé mat nhu hinh vé. L0 xo bi nén mot doan 2,0

cm va sau do duoc tha ra.

X

(A) Hay tinh toc do cua vat khi di ngang qua vi
tri can bang x = 0 néu bé mat khéng ma sat.
Gii: F,

. . A A —_—
Hé dugc chon la vat. Bay la hé khong co lap. RO
Cong do luc dan hoi cuaa 10 xo thuc hién trén hé T N ‘
tir Vi tri Xi = Xmax dén vi tri x¢ = 0 I&:;

Ws = kaax /2 F— X

Theo dinh ly dong nang, ta co: X

0

W, = —mvf — —mv —mvf -0
vy = ,ZWS ’kxmax 1000.(21,06.10-2)2 = 0,50 m/s

(B) Hay tinh toc do cua vat khi di ngang qua vi tri can bang x = 0 néu bé mit tac dung
[én vat mot luc ma sat khong doi 4,0 N.

Giai:

Hé duoc chon gém vat va bé mat. Day 1a hé khong cd 1ap va bén trong hé cd mét luc
khong bao toan (luc ma sét) tdc dung. Phuong trinh cua dinh luat bao toan nang lugng
ap dung cho hé trong truc‘mg hop nay c6 dang:

Hinh 8.8: Bai tgp 8.4

W, = AK + AE;,; = mvf + fi.d

l 2 _ 1 —
vy = 2(Ws—frd) _ jz(zkxmax fkd) _ \/2(51000.(2,0.10 2)2-4,0.0,020 = 0,39 m/s

m m 1,6

C6 thé thay rang toc do caa vat trong trudng hop nay nho hon trong cau A.

10
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8.4 Thay d6i co ning khi c6 luc khong bao toan
Néu c6 lyc ma sat tAc dung thi co ning cta hé thay doi:
AEmech = AK + AU = —f d= -AEint (8.14)
AU 1a d¢ bién doi cua tit ca cac dang thé ning.

Trong trudng hop tong quat, khi c6 luc khéng bao toan tac dung bén trong mot hé ¢ lap
thi phuong trinh cua dinh luat bao toan c6 dang:

AK + AU + AEin = 0 (8.15)
Ddi véi mot hé khong cd 1ap va cac tac dong bén ngoai I&n hé bang cach thuc hién cong
2 Wother forces —f kd =AEmech (8.16)

Nhu vay, d6i voi mot hé khdng co 1ap ¢ thé nang thay doi va co tac dung caa luc khong
bao toan thi

XWother forces = W = AK + AU + AEint (8.17)
Bai tap mau 8.5: Ma sat trén mat phang nghiéng

Mot thing hang nang 3,00 kg trugt xudng
trén mot mit phiang nghiéng c6 ma sat. Mt
nghién cé chiéu dai 1,00 m va do nghiéng la
0 = 30,0°. Thing hang bat dau trugt khdng
van toc ban dau tir dinh cua mat nghiéng va 0.500 m
luc ma sat ¢6 d6 16n 5,00 N. Sau khi trugt hét

mat phang nghiéng, n6 con di chuyén mat

doan ngan trén mat phang nam ngang.

d=1.00m

(A) Hay tim téc do cua thung tai day mit . -
phang nghiéng. Hinh 8.8: Bai tgp 8.5

Giai:
Xac dinh hé bao gdom: thing hang, bé mat va Trai dat. Pay 1a mot hé kin ¢6 luc khéng
bao toan tac dung.

Chon géc tinh thé niang hap dan caa hé tai mat phang ngang c6 toa do y = 0. Khi do,
phuong trinh ctia dinh luat bao toan nang lugng cho hé cé dang:

AK + AU + AEint =0
(Kf— Kj) + (Us— Uj) +f.d =0
(Y2mveé —0) + (0 - mgyi) + fc.d =0

v = gy fid)

vp = \/3% (3,00 x 9,80 X 0,500 — 5,00 x 1,00) = 2,54 m/s
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(B) Thiing hang tiép tuc trugt mot doan dai bao nhiéu trén mat phang ngang néu né
tiép tuc chiu luc ma sat tac dung c6 do 16n bang 5,00 N?

Giai:
LUc nay thé nang cua hé khong thay d6i nén ta c6 phuong trinh:
AK + AEint =0

(0-%mvi®) +fi.d=0

mv} _ 3,00x2,542

d= =194m
2fk 2x5,00
Bai tap miu 8.6: Va x=0
cham gitra chiec hop Ve |
va lo xo S i e
Mot chiéc hop co 3 ® | WA B=giy
khéi luong 0,8 kg
duoc cung cap mot v
van toc ban dau 1,2 e 7 o
m/s sang be?n phai va 3 l 4’%“‘)‘6‘36‘6)\#'3&%‘\‘4“‘6 E= smug + gkxg
va cham vé&i mot 10 xo e
khéi lugng nho c6 do
cing k =50 N/m. R

Y R I Vo= 0
Gia s b¢ mat khéng I oY s Lio
ma sat. Hay tinh 40 & : ©] W] £ = 5 ko
nén cuc dai cua 0 xo xmnx"‘
sau va cham. R R

Vo~ TV®
GI’aI. :

e 0 j A AAAAAAAAAI < 1 p 1 ¢
N,eu khong co ma sat, d © | WWWWW\— E= ?’”’“@22 ?'"‘1@2
nang lugng duoc
chuyén héa gitra dong 3
ning va thé ning dan Hinh 8.10: Bai tdp mau 8.6
hoi va tong ning
lugng khong doi
Chon hé gom c6 hop va 10 xo. Hé 12 ¢6 14p véi cac luc tc dung déu 1a luc bao toan. Tat
ca chuyén dong dien ra trén mat phang nam ngang. Vi vay khéng co su thay doi cua
thé nang hap dan. Trudc va cham, tong nang lugng caa hé¢ la dong nang cua hop. Khi
10 X0 bi nén hoan toan, dong nang bang 0 va toan b nang lugng la thé nang dan hoi
cua 10 xo. Co nang cua hé duoc bao toan.

Phuong trinh cua dinh luat bao toan nang lugng trong truong hop nay la:
AK+AU =0

12
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(O -1 mVAZ) + (]/2 kaax2 - O) =0
0,80
Xmax = \/%VA = ’E x1,2=015m

(B) Gia sir hé sb ma sat dong gitra chiéc hop va bé mat 13 pk = 0,50. Néu toc do cua
chiéc hop tai thoi diém no6 va cham véi 10 xo 1a 1,2 m/s thi 6 nén cuc dai cua l0 xo
la bao nhiéu?

Giai:

Day 14 bai todn c6 luc ma sat. Lyc ma sat s& bién d6i dong ning ctia hé thanh ndi ning.
Chon hé gom chiéc hop, bé mat va 10 xo. D6 1a hé kin véi luc khéng bao toan tac dung.
Trong trudng hgp nay, co nang cia hé Emech = K + Us khdng bao toan; trong do Us la
thé nang dan hoi. Phuong trinh cta dinh luat bao toan nang lugng doi véi hé la:

AK + AU + AEint =0

Trong do,

AEint = fx d, fk = le.n = t.mg

Thay vao phuong trinh trén, ta dugc:

(0 - Y2 mva?) + (%2 KXmax? - 0) + Hk.MgXmax = 0
KXmax? + 2Hk.MQXmax - MVaZ =0

50Xmax’> + 2.0,50.0,8.9,8Xmax — 0,8.1,22=10
50Xmax® + 7,84Xmax — 1,15 =0

Phuong trinh ¢6 hai nghiém Xmax = 0,092 m va Xmax = -0,25 m. Gié tri c6 y nghia vat
Iy Ié. Xmax = 0,092 m.

So véi két qua trong cau (A), Xmax €6 gia tri nho hon. Ly do 1a gi?

8.5 COng suit
Pinh nghia: Cong suit tic thoi 1a tbe do truyén niang luong theo thoi gian va duoc tinh
theo cong thuc:

dE
_dE 8.18
P== (8.18)

Néu ning lugng trao d6i dudi dang cong dugc thuc hién bai mét luc va trong khoang
thoi gian At céng do luc sinh ra 1a W thi cdng suat trung binh Payg duoc xac dinh boi cong
thuec:

P, = w (8.19)
At

Cong suat tic thoi 1 gidi han caa cong suat trung binh khi At tién téi 0.

13
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Don vi

Trong hé don vi SI, don vi caa cong suat 1a watt (W).

1 watt = 1 joule/second = 1 kg.m?/s®

Mot don vi ¢ong suat hay st dung nira tai My 1a ma luc (horsepower — hp)
1hp =746 W

Mot don vi ciia nang luong thuong bi nham 14n véi don vi cong suat 1a kWh. Nhé rang
kWh 1a don vi do nang lugng, dugc xac dinh nhu sau:

1 kWh = 1kW.1h = (1000 W)(3600 s) = 3.6 x10° J

Tom tit chwong 8

H¢ khong c6 ldp vé niang luong 1a mot hé c6 trao ddi ning luong véi méi truong qua bién
giagi cua no.
H¢ c0 lap 1a mot hé khong trao doi nang lugng vai moi truong qua bién gidi cua hé.

Dinh luat bao toan ning luong: Ning lweng ciia mot hé co 1ap 1a khong doi. I

Mot luc ma sat co do 16n f« tic dung trén mot quang duong d thi noi nang cta hé thay doi
mot luong:
AEin = fx.d

Cong suat 1a tc do truyén niang luong theo thoi gian:
dt

Phuong trinh cta dinh luat bao toan niang lugng ddi véi he khdng co lap
AEsystem =2T
AK+ AU+ AEine =W+ Q + Tmw + Tur + Ter + Ter

Phuong trinh cua dinh luat bao toan niang lwong doi véi hé co lap
AEsystem =0
AK + AU + AEint =0
Néu céc luc tac dung bén trong hé déu I1a luc bao toan thi ta c6 dinh luat bao toan co ning
AEmech =0
AK+AU=0

14
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Cau héi ly thuyét chwong 8

1. MGt nguoi tha mot qua bong tir trén dinh cua mot toa nha trong khi nguoi khac thi dang
dang ¢ dudi dé quan sat chuyén dong cua né. Liéu 2 nguoi nay co dong y

(@) V@ gia tri theqnang hap dan cua h¢ qua bong - Trai Dat.
(b) V€ sy thay doi cua the nang hap dan. q
(c) Vé dong nang cua qua bong tai mot diém nao d6 trong qua trinh chuyén dong cua
no.
2. Lyc ma st tinh c6 thé sinh cong hay khdng? Néu khdng, hay giai thich tai sao khong.
Neéu co thi hdy cho mot vi du.

3. Mbt ngudi nang 70,0 kg leo 18n mét dinh ndi cao 325m trong 90,0 phut. Cong suat trung
binh nguoi do sinh ra 1a bao nhiéu?

(a) 39,1 W (b) 54,6 W (c) 25,5 W (d) 67,0 W (¢) 88,4 W

4. Mot vat dugc gan v6i mot 10 X0 treo trén tran nha. Gia su suc can Khong khi duoc bo
qua, hay mo ta cac bién doi nang luong xay ra trong h¢ gom vat - trai dat - 10 xo khi vat
chuyén dong theo phuong thang dung.

5. Phuong trinh cua dinh ly cong - dong nang W = AK chi dung trong truong hop khong co
thay d6i dbi véi bat ky loai ning luong nao khac nhu thé ning hay néi ning xay ra doi
véi mot hé. Hay cho vai vi du cho thay cong thuc hién trén mot hé nhung sy thay doi
nang lugng cua hé khdng phai 1a thay doi dong ning.

Bai tap chwong 8
1. Mot qua bong khéi lwong m roi tir 6 cao h xudng san.

(a) Viét phuong trinh cua dinh ludt bao toan néng lugng (dang 8.2) cho hé qua bong -
Trai dat va sir dung né dé tinh téc do cta qua bong ngay trude khi no cham dat.

(b) Viét phuong trinh cua dinh luat bao toan nang luong (dang 8.2) cho hé chi c6 qua
bong va sir dung né dé tinh téc do ciia qua bong ngay trudc khi no cham dat.

2. Mot qua dan phao ning 20,0 kg dugc ban ra tir mot khau dai bac véi toc do 1a 1000 m/s
theo phuong hop véi phuong ngang mét goc 37,0°. Mot qua dan khac ban vei goc 90,0°.
Xét mét hé kin dé tinh:

(a) D9 cao cuc dai cua moi qua dan.
(b) Co nang cua hé qua dan-trai dat tai do €ao cuc dal
cua moi qua. Chon y = 0 tai vi tri dat khau dai bac. @

m

3. Mot vat khéi lwong m = 5,00 kg roi khoi diém A va ®
trrot trén mot ranh khong ma sat nhu trong hinh vé. )
Hay xac dinh: 5.00 m Y ©
() Téc do cua Vat tai cac diém B va C. s0om [
(b) Cong thue hien boi luc hp dan trén vat khi n6 di || 9

chuyén tir diém A dén diém C.
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4. Mot khéi nang 2,00 kg duoc gan vao mot 1o xo c6 do cing
k=500 N/m nhur trén hinh vé. Khoi do duoc kéo t6i v tri "
= 5,00 cm vé phia bén phai cua vi tri can bang va duoc tha -
ra tur trang thal nghi. Tim téc d6 cua khdi khi di qua vi tri
can bang néu: | |

x=10 x=x
(a) B& mat ngang khong c6 ma sat.
(b) Hé sb ma sat giira khéi va bé mit 12 px = 0,350.

5. Mot vong tron tron c6 ban kinh 0,500 m dat trén mat san. Mot hat nang 0,400-kg truot
quanh canh bén trong cua vong. Téc do ban dau cua né 1a 8,00 m/s. Sau mét vong, toc
do con lai 1a 6,00 m/s do c6 ma sat.

(a) Tim ning luong chuyén ddi tir co ning sang ndi ning cua hé hat — vong — Trai dat
(do ma sat) sau khi két thiic 1 vong chuyén dong.

(b) Tong s6 vong hat di dugc dén khi ding lai 1a bao nhiéu? Gia sir luc ma sat khong doi
trong qué trinh chuyén dong.

my

6. Hé sd ma sét gitra vat khoi lwong my = 3,00 kg véi matbanla  ——
Uk = 0,400 (xem hinh v&). Cho hai vat chuyén dong tir trang
thai nghi. Tinh téc do cua vat my = 5,00 kg khi né di xudng
mot doan h =1,50 m.

Hia
7. Day cho mot vat nang m = 5,00 kg chuyén dong di 1én véi tc
d6 ban dau 1a vi = 8,00 m/s trén mot mat doc c6 dd nghiéng 0 /)\
= 30,00. Vat dung lai sau khi di dugc mot doan d = 3,00 m. 1/,1 d
Hay tinh:
(a) bo bién thién dong nang cua vat. ’
(b) Do bién thién thé nang cua hé vat-Trai dat. 10
(c) Luc ma sat tac dung lén vat.
(d) H¢ so ma sat truot.
8. Mot dong co dién ciia mot chiéc xe lra mo hinh gia toc chiéc xe tir trang théi nghi den
toc d6 0,620 m/s trong thoi gian 21,0 ms. Khoi lugng cua chiéc xe 1a 875 g.
(a) Tinh cdng suat toi thiéu can cung cap cho xe lira trong qué trinh gia toc.
(b) Giai thich tai sao d6 la gia toc toi thieu?
9. Mot chiéc thang may nang 650 kg chuyén dong di 1én tir trang thi nghi véi gia toc khong
doi. Sau thoi gian 3,00 s no dat toc d6 di chuyén déu bang 1,75 m/s.
(a) Cong suat trung binh cua dong co thang may trong khoang thoi gian d6 bang bao
nhiéu?
(b) Hay so sanh gié tri tinh duoc véi cdng suit cia dong co khi thang mdy di chuyén déu.
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10.

11.

12.

13.

Mot vat nho khéi luong m = 200 g duogc tha cho
chuyén dong doc theo duong kinh bén trong ciia mot
cai chén hinh béan cau, khéng ma sat. Ban kinh cua cai
chén béan cau 1a R = 30,0 cm. Hay tinh:

(a) Thé ning hap dan cua hé vat-Trai dat khi vat &
diém A. Chon géc tinh thé ning tai diém B.

(b) Bong ning cua vat tai diém B.

(c) Toc do cua vat tai B.

(d) Bong ning cua vat va thé ning cua hé khi vat ¢ tai diém C.

Vit m; = 3,50 kg ban dau nam yén trén mot mat ban nam

ngang céch san mot khoang h = 1,20 m duoc ni vai vat

mz = 1,90 kg bang mét day nhe khéng co dan. Luc dau

vat my cach mat san mot khoang d = 0,900 m. Mat ban va

canh ban déu khéng ma sat. Cac vat bat ¢au chuyén dong

tir trang thai nghi, vat my truot trén mat ban roi bay ra

ngoai con vat my di xuéng va ding lai trén san. Xem hé !

gom c6 hai vat va Trai dat.

(a) Tinh toc do cua vat my khi roi khoi mép ban.

(b) Tinh toc d6 cua my khi cham mat san.

(c) Chiéu dai ngan nhat cua soi day khong bi cang khi mi dang bay la bao nhiéu?

(d) Nang lugng cua hé khi nd bat dau chuyén dong c6 bang nang luong cua hé trude khi
m1 cham dat hay khong? Hay giai thich tai sao bing hay tai sao khéng?

MGt tai xé dap chan ga 1am cho chiéc xe khoi lugng 1160 kg tang toc tir trang théi nghi.
Trong nhitng gidy dau tién, gia toc cua chiéc xe tang theo thoi gian va dugc biéu dien boi
phuong trinh

a = 1,16t — 0,210t? + 0,240t3 ().
S

Trong d6 t do bang s va a do bang m/s2.

(a) Tinh d6 bién thién dong nang cua xe tr t =0's dént=25s.
(b) Tinh cdng suat trung binh toi thiéu cua dong co trong khoang thoi gian trén.
(c) Tai sao gia tri & cau b la gia tri nho nhat.

Mot 10 xo ndam ngang cé do ciing k = 850
N/m dugc gan vao mot buc tuong. Mot vat
khdi legng m = 1,00 kg duoc gan vao 10 xo * .
va nam yén trén mot bé mat ngang khong ma

st nhu trong hinh V&. ‘ ‘ ‘

(a) Vat dugc kéo dén mot vi tri x; = 6,00 cm x=0 x=x/2 «x
SO Vi Vi tri can bang. Tim thé nang dan
hoi dugc luu trir trong 10 xo khi n6 nam tai vi tri 6,00 cm va khi vat di qua vi tri can
bang.
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14.

15.

(b) Tim toc do cua vat khi n6 di qua vi trf can bang.
(c) Tinh toc d6 cua vat khi nd ¢ vi tri xi/2 = 3,00 cm.
(d) Tai sao toc do trong cau ¢ khdng bang mot nira cau (b)?

Mot vat khoi luong 10,0 kg duoc tha tai diém A nhu hinh v&. Ranh truot la khdng ma
s&t ngoai trir phan gitra diém B va C, c6 chiéu dai 6,00 m. Vat truot xudng rdi va vao mot
10 x0 ¢4 do cing 2250 N/m déy 10 xo ép lai mot khoang 0,300 m tir vi tri can bang truéc
khi tam dirng lai . Hay xac dinh hé sb ciia ma sat dong giita vat va mang trugt trén doan
gitra diém B va C.

l |-—t'1.flfl m —=
©

Mot vat khoi luong ms = 20,0 kg ndi véi vat khdi luong m; =
30,0 kg bang 1 sgi day manh, nhe vat qua mot rong roc nhe,
khong ma sat. Bau con lai caa m2 noi véi 10 xo ¢6 do cang k = my
250 N/m nhu hinh v& Bo6 qua ma sat trén mat nghiéng, géc
nghiéng 6 = 40,00. Ban déu, h¢ can bang, 16 xo khong bi gian. ||
Kéo m; di xuong mot doan h = 20,0 cm roi tha ra. Tim toc d6 moi \f k
vat khi 10 xo tr¢ lai trang thai khéng bi gién.
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