SANG KIEN KINH NGHIEM NAM 2011 NGUYEN THANH HAI
PHUONG PHAP GIAI CAC BAI TOAN BANG PINH LUAT BAO

TOAN CO NANG VA CHUYEN HOA NANG LUQNG

A. MO DAU

Mdi mén hoc trong chwong trinh Vdt 1y phd thong déu co vai trd rat quan trong trong viéc
hinh thanh va phat trién tu duy cua hoc sinh.

Trong qué trinh giang day, nguoi thay luén phai dat ra cai dich d6 1a giup hoc sinh niam
dugc kién thirc co ban, hinh thanh phuong phép, ki nang, ki xdo, tao thai do va dong co hoc tap
dung dan dé hoc sinh c6 kha nang tiép can va chiém linh nhitng ndi dung kién thirc méi theo xu thé
phét trién cua thoi dai.

M®on Vdt Iy 1a mén khoa hoc nghién ctru nhitng su vat, hién tugng xay ra hang ngay, co tinh
tmg dung thuc tién cao, can van dung nhiing kién thurc toan hoc. Hoc sinh phai c6 mot thai do hoc
tap nghiém tuc, c6 tu duy sang tao vé nhitng van dé mai nay sinh dé tim ra huéng giai quyét phd
hop.

Trong chuong trinh Vat 1y 16p 10 kién thirc vé phan co hoc dong mét vai tr rit quan trong.
Chung cung cap cho cac em hoc sinh nhitng hiéu biét co ban vé cac chuyén dong don gian trong doi
séng hang ngay, giup hoc sinh hiéu duoc cac phuong trinh co ban cua cic chuyén dong do ciing
nhu giup hoc sinh biét cach xéac dinh vi tri, thoi gian, van tdc.. cia mot vat chuyén dong.

I.LY DO CHON PE TAI:

1. Ly do khach quan:

Nhim dam bao t6t viéc thuc hién muc tiéu dao tao mén Vat 1y & truong trung hoc phd
théng, cung cap cho hoc sinh nhitng kién thirc phd théng co ban, c6 hé thong va tuong ddi toan
dién.

Rén luyén cho hoc sinh nhimng k¥ ning co ban nhu: k¥ ning van dung céc kién thirc Vat
1y dé giai thich nhitng hién twong Vat Iy don gian, nhitng ing dung trong doi sdng, k¥ ning quan
sat.

Vat ly hoc 1a co s¢ cua nhiéu nganh ky thuat quan trong, su phat trién cua khoa hoc Vat
Iy gdn bo chit ché va co tac dong qua lai, truc tiép v6i su tién bo cta khoa hoc ky thuat. Vi vay,
nhitng hiéu biét va nhan thirc Vat 1y c6 gia trj 16n trong doi sdng va trong san xut, dic biét trong
cdng cudc cong nghiép hoa, hién dai hoa dat nude.

Ngay nay viéc nang cao chat luong gido duc 1a mot trong nhitng van dé dugc quan tim
hang dau trong x4 hoi.Trong bdi canh toan nganh Gido Duc va Pao Tao dang nd luc d6i méi
phuong phap day hoc (PPDH) theo hudng phat huy tinh tich cuc chi dong ctia hoc sinh trong hoat
dong hoc tdp ma phuong phap day hoc 1a cach thirc hoat dong cuia gido vién trong viéc chi dao,t6

chuc hoat dong hoc tap nham giup hoc sinh chu dong dat cac muc tiéu day hoc.
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SANG KIEN KINH NGHIEM NAM 2011 NGUYEN THANH HAI
Yéu cau d6i méi PPDH ddi v6i mén Vat 1y cOn ¢6 mot sic thai riéng, phai hudng t6i

viéc tao diéu kién cho hoc sinh tu chiém linh kién thirc thong qua hoat dong thyc nghiém va cao
hon nita, cho hoc sinh tap duot giai quuyét mot s6 van dé Vat Iy trong thyc té.

2. Ly do chiu quan :

Trong qué trinh giang day toi nhan thiy dai da s6 hoc sinh gip vuéng mac khi giai cac bai
tap vé phan dinh luat bao toan co ning. Nhim phan nao d6 thao g& nhiing kho khin cho hoc sinh
trong qua trinh 1am nhiing bai tap phan ndy ciing nhu gitp cac em himg thu, yéu thich mén hoc vat
ly hon t6i chon dé tai “PHUCGNG PHAP GIAI CAC BAI TOAN BANG PINH LUAT BAO TOAN
CO NANG VA CHUYEN HOA NANG LUQNG ”. Qua dé tai nay téi mong muén cung cap cho
cac em mot s6 ki ning co ban trong viéc giai cac bai tap vat Iy vé co ning va bao toan - chuyén hoa
nang luong.

Il. MUC TIEU

Vin dung cac kién thie vat 1y va toan hoc dé dua ra phuong phéap giai cac bai tap vé dinh
luat bao toan co nang mot cach don gian, dé hiéu va dé ap dung. Tir d6 xdy dung mot hé thong bai
tap dé hoc sinh c6 thé van dung phuong phap trén.

II1. PHUONG PHAP NGHIEN CUU

Phan tich ndi dung cac bai todn bao toan co nang, phan tich qua trinh lam bai cta hoc sinh,
qua trinh tiép thu kién thirc ciia hoc sinh, nhitng van d& hoc sinh gap kho khin, vudng mic tir d6
dua ra phuong phap giai quyét bai toan theo cach méi va kiém nghiém tinh hiéu quéa ciia phuong
phap do.

B. NOI DUNG
“PHUONG PHAP GIAI CAC BAl TOAN BANG PINH LUAT BAO TOAN CO
NANG VA CHUYEN HOA NANG LUQNG ”
I. CO SO LY THUYET
1.Nang lwong: 1a mot dai lugng vat 1i dac trung cho kha nang sinh cong cua vat.

+ Nang luong ton tai dudi nhiéu dang khac nhau: nhu co ning, ndi ning, ning lugng dién
truong, nang luong tir truong. ...

+ Ning lugng c6 thé chuyén hoa qua lai tir dang ndy sang dang khac hodc truyén tir vat nay
sang vat khac.

Luwu y: Cong la s6 do phan ning lweng bi bién doi.

2. Déng ning: La dang ning lugng ciia vét gan lién voi chuyén dong cta vat.
1

Wy = = mv2
2

Dinh li vé dj bién thién ciia dong ning (hay con goi la dinh li dpng ning):
Do bién thién cua dong ning bang cong cua ngoai luc tac dung 1&n vat, néu cong nay duong

thi dong nang ting, néu cong nay &m thi dong ning giam;
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AWy :%mvi - %mvl2 = Af

. 1 1 1 A ain
.vol AWq = Emvg - Emvlz = Em(vg -vZ) 1a d¢ bién thién cia dong ning.

Luwu y: + Dong nang la dai lugng vo hudng, co gia tri duong;

+ Pong ning cia vat c6 tinh twong dbi, vi van tc cia vat 1a mot dai lugng c6 tinh twong dbi.

3. Thé nang: La dang niang luong c6 dugc do tuong tac.

- Thé néng trong trwomg: W, = mgh;

Lwu y: Trong bai toan chuyén déng ciia vit, ta thwong chon géc thé ning 14 tai mdt dét, con
trong triweong hop khdo sdt chuyén dpng ciia vit trén mdt phing nghiéng, ta thuwong chon géc thé
ndng tai chdn mat phing nghiéng.

-Thé ndng dan hoi: W, = % kx?.

Dinh li vé dj bién thién ciia thé nang: AW, =Wy — Wy = Ap

Luu y:

+ Thé nang 12 mot dai luong vo hudng c6 gia tri duong hodc 4m;

+ Thé nang c6 tinh trong ddi, vi toa do ciia vat co tinh twong dbi, nghia 14 thé ning phu thudc vao
vi tri ta chon 1am gdc thé ning.

4. Co ndng: Co niang cia vt bao gdm dong ning cia vat c6 dugce do no chuyén dong va thé ning
cua vat c6 dugc do n6 tuong tac. W = Wy + W,

Dinh ludt bio toan co ning: Co ning toan phan ciia mot hé cé ldp luén béao toan W = const
Luuy:

+ Trong mét hé ¢6 ldp, dong nang va thé nang cé thé chuyén hod cho nhau, nhung nang lwong tong
Cong, tike ld co ndng, diege bao toan — o ciing chinh 12 cach phét biéu dinh luat bao toan co ning.
+ Trong trieong hop co ning khéng dwoc bao todn, phan co ndang bién déi [a do cdng ciia ngoai lirc
tac dung [én vat.

I1. BAI TAP AP DUNG

Bai 1: Mot 6 t6 co khéi lwong 2 tan dang chuyén dong trén duong thang nim ngang AB dai 100m,
khi qua A van toc 6 to 1a 10m/s va dén B van tdc cua 6 to 1a 20m/s. Biét do 16n cua luc kéo 1a
4000N.

a. Tim hé s6 ma séat y, trén doan duong AB.

b. Bén B thi dong co tit may va lén déc BC dai 40m nghiéng 30° so v&i mat phang ngang. Hé sb

R L s 1 ) . .
ma sat trén mat doc 1a u, = —=. Héi xe c6 1én dén dinh doc C khong?

53
c. Néu dén B véi vén tdc trén, mudn xe 18n dbc va dimg lai tai C thi phai tac dung 18n xe mot luc co
do 16n thé nao?

Huéng din:
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a. Xet trén doan dwong AB:

—_ — — —

Cac luc tac dung 1én 6 to la: P, N; F; F,

Theo dinh li dong nang: Ag + Ams = %m (VE —V3)

> F.Spg — 14, MQSap = %m(vg —~VZ) > 2u,mgsas = 2Fsag - M (V4 —V3)

2Fs .5 —M(VZ —V3)

> =
H MOS pg

Thay céc gia tri F = 4000N; spg= 100m; va = 10ms™ va vg = 20ms™ va ta thu dugc x, = 0,05
b. Xét trén doan dwong déc BC.
Gia sir xe 18n doc va dung lai tai D

Theo dinh li dong nang: Ap + Ams = %m (V3 —V2) =- % mv3

1 . 1
>-mghgp — u,MQgSepCOSa . = - Emvé <=> gsgpSina + ,QSeDCOSC :,Evé

2
VB

2g(sina + p, cosa)

: 1
- gSep(Sina + p,co0sa) = E vé =>Sgp =

VN R 100
thay cac gia tri vao ta tim dugc sgp = ?m < Spc

Viy xe khong thé 1én dén dinh déc C.
c. Tim lwe tic dung Ién xe dé xe 1én dén dinh déc C.

Gia st xe chi 1én dén dinh déc: ve = 0, Sgc = 40m

. 1 1
Khi d6 ta c0: Ap + Ams + Ap = - Sm vZ - Fsgc- mghsc — 41, MYSecCOS o - Sm V2

- Fsgc = i + ! 2
Sec = MQSscSina + 1, MQYSpcCOS A - EmVB

2
MV — 2000.1005 + —— E)- 2000400 _ 550N

2S5 5J3 2 2.40

Vay dong co phai tac dung mot luc tbi thiéu 12 2000N thi 6 td méi chuyén dong 1én t6i dinh C cia

- F=mg(sina + y,cosa) -

doc.

Bai 2: Mot vat c6 khoi lugng m = 2kg truot qua A v6i van toe 2m/s xudng déc nghiéng AB dai 2m,

cao 1m. Biét h¢ s6 ma sat giira vat v mat phiang nghiéng 1a u = ,liy g = 10ms™

1
Ne
a. Xac dinh cong cua trong luc, céng cia lyc ma st thyc hién khi vat chuyén doi tir dinh déc dén
chan déc;

b. Xac dinh van toc cua vat tai chan doc B;
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c. Tai chan dbc B vat tiép tuc chuyén dong trén mit phang nim ngang BC dai 2m thi dimg lai. Xéc

dinh hé s6 ma sat trén doan duong BC nay.
Huéng din:
a. Xac dinh Ap, A trén AB.

Ta cd: + Ap = mgh =20J

+ Ams = - £ MQSCOS &

h V3

Trong do sina = =0,5=>cosa = 7 , thay vao ta dugc:
S
1 3
Ams=- —.2.10. — =-20J.
ms \/g 2
b. Tim Vg =7

Theo dinh li dong nang: %m (Vé - Vi) =Ar+An =0 2 vg=va= 2ms™.

C. Xét trén doan duong BC:
Theo d& ta ¢6 v = 0.

. , A - 1 2 2 1 2 <
Theo dinh li dng nang: Ams = l m (Ve —Vg) = . mvg (Vive =0)
Vs
20Sgc

Bai 3: Mot 6 t6 c6 khdi luong 2 tin dang chuyén dong thing déu qua A vdi van tde va thi tit may

=01

1
> - umgsBc:-EmVé => u =

xudng doc AB dai 30m, dbc nghiéng so v&i mit phiang ngang 1a 30°, khi 6 t6 dén chan dbc thi van
tdc dat 20m/s. B qua masat va lay g = 10m/s%.

a. Tim vén tc va cta 6 t0 tai dinh doc A.

b. Pén B thi 6 t6 tiép tuc chuyén dong trén doan duong nam ngang BC dai 100m, hé sé masat giira
banh xe va mit duong 12 1 = 0,01. Biét rang khi qua C, van tdc 6 t6 12 25m/s. Tim lyc tic dung cua
Xe.

Huéng dan:

a.Timvg="7?

Céach 1: Sir dung dinh ludt bdo toan co nang;

Chon gbc thé nang tai chan mit phiang nghiéng B:

s 1
+ co nang cua vat tai A: Wa = Wga + Wia = mgha + E mva

< Y 1
+ Co nang cua vat tai B: Wg = Wy = E mvg3
Vi Chuyén dong cta 6 t6 chi chiu tac dung cia trong luc nén co nang dugc bao toan:

Wa = Wp <=>mghp + %mvi = %mvé
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=>va = 4/V3 —gS,, =10ms™*

Céch 2: sit dung dinh li djpng nang;

Theo dinh li dong nang:

%mvé - %mvi\ = Ap = mgha = mgSagsin30° > va = 4/V2 —gS,; =10ms™

Céch 3: st dung phwong phap déng luc hoc.
Vit chiu tac dung cua trong luc p ; phan luc N
Theo dinh luat II Newton: P+N=ma *)
Chiéu phuong trinh (*) 1&n phuong chuyén dong:
Psina = ma <=>mgsina = ma=>a=gsina =10.0,5=5ms?.
Mat khac ta co:
V2 — VA =2asag => V2 = V2 - 2asag = 400 — 2.5.30 = 100 => va = 10ms™.
b. Xét trén BC
Phwong phép 1: sir dung dinh li dong ning

Theo dinh 1i dong nang ta co: %mvé - %msz = Ar+ Ams = F.Sgc - 1t mgSgc

Vi -V}
>F=m-—<-—2 + umg=2450N
2S¢

Céch 2: Ta str dung phuong phap dong luc hoc:

Vit chiu tac dung cuia trong luc p ; phan luc N : luc kéo IE luc ma sat F_m;

Theo dinh luat II Newton: P+N+F+ F_m; =ma *)
Chiéu phuong trinh (*) I&n phuong chuyén dong:
F-Fms=ma=>F=ma+ umg=m(a+ ug)

2 \,2
Ve =Ve = 1125mis% m =0,01; g = 10m/s2 > F = 2000(1,125 + 0,1) = 2450N

SBC

Voia=

Bai 4: M6t 6 t6 c6 khdi luong 1 tan chuyén dong trén duong ngang khi qua A c6 vén toc 18km/h va

dén B cach A mot khoang 12 100m véi van toc 54km/h.

a. Tinh cbng ma luc kéo cua dong co da thuc hién trén doan duong AB.

b. Dén B tai xé tit may va xe tiép tuc xudng ddc nghiéng BC dai 100m, cao 60m. Tinh van tdc tai

C.

c. Pén C xe van khong nd may, tiép tuc leo 1&n déc nghiéng CD hop v6i miat phang nim ngang mot

g6c 30°. Tinh d6 cao cuc dai ma xe dat duoc trén mit phang nghiéng nay. Cho biét hé s6 ma sét

khong thay déi trong qué trinh chuyén dong cua xe ¢ = 0,1va ldy g = 10ms™.
Huéng dan:
a.Ag="?
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Cach 1: Sir dung dinh li dgng nang:

1 1 1
Em(vg3 —V3) = Ap+ Ans=> Ar :Em(vg3 —V3) - Ams = Em(vg3 —V2)+ umgSas

= 500.20.10+ 0,1.1000.10.100 = 2.10°J = 200kJ
Céch 2: Sir dung phwong phap dong luc hoc:

Vit chiu tac dung cua trong luc p ; phan luc N : luc kéo F va luc ma sat F_m;

Theo dinh luat IT Newton: P+N+F+ FT]S =ma *)
Chiéu phuong trinh (*) 1én phuong chuyén dong:
F-Fns=ma=>F=ma+Fy,=ma+ umg=m(a+ugq)

V2 -V
Véia= B —A=1ms% u=0,1;g=10ms?
2

AB
Thay vao ta dugc: F=1000(1 + 0,1.10) = 2000N
Vay cong ciia lyc kéo: Ar = F.Sag = 2000.100 =2.10°] = 200kJ
b. Tim Ve =7?

Céach 1: Sir dung dinh li djpng nang:

%m(vé ~VZ) = Ap + Ans= mghgc - £ MgSpc COSar = > V¢ = \/vé +29g(hge — 1Sqe COS o)

h :
Véisina = Sﬁ =0,6; cosa = V1-sina =0,8
BC

Thay vao ta dugc: +/225+ 20(60 —10.0,8) = +/1265 =~ 35,57 m/s
Cach 2: Sir dung phwong phdp dong lwc hoc:

Vit chiu tac dung cua trong luc p ; phan luc N va luc masat F_m;
Theo dinh luat II Newton: P+N+ F_m; =ma *)
Psinag —Fps=ma=>ma=mgsina — ymgcosa —2>a=g(Sina — ucosa )

Véisina = Nec =0,6; cosa = 41-sina =0,8

BC

Thay vao ta dugc: a=10(0,8 — 0,06) = 7,4ms™
Mat khéc ta c6: V2 = V2+ 2aSpc = 225 +2.100.2= 1025 - 40+/21

=>vc = 102540421 ~29,01 m/s

Bai 5: Mot 6 t6 ¢ khéi lwong 2 tan khi di qua A c6 véan toe 12 72km/h thi tai xé tat mdy, xe chuyén
dong cham dan dén B thi ¢6 van téc 18km/h. Biét quing duong AB nam ngang dai 100m.

a. Xac dinh hé s6 ma sat trén doan duong AB.

b. Bén B xe van khong né may va tiép tuc xudng mot déc nghiéng BC dai 50m, biét déc hop véi
mét phing nam ngang mot goc 30°. Biét hé s6 ma st gitta banh xe va doc nghiéng 12 0,1. Xac dinh

van tdc ctia xe tai chan dc nghiéng C.
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c. Pén C xe nd may va chuyén dong thing déu 18n déc CD dai 20m cd goc nghiéng 45° so véi mit

phing ndm ngang. Tinh céng ma lyc kéo dong co thuc hién trén déc nay. Liy g = 10ms™
Huéng dan:
a. Xettrén AB: puq1="7?

Céch 1: Str dung dinh 1i dong nang

N T 5o
Theo dinh li ddng nang: Apys = Py m(vg —Vy)

_ 05(vi —Vvg) 05.25.15
0S \s 10.100

=>- 11 1mgSag = 0,5m (V4 —V3) => u; =0,1875

Céch 2: phuong phap dong luc hoc
Vat chiu tac dung cua trong luc 2 ; phan luc N va luc ma sat F_m;

Theo dinh luat II Newton: P+N+ F_m; =ma *)

Chiéu phuong trinh (*) 1én phuong chuyén dong: - Fns = ma <=> - u1mg = ma

> giatéeam- pig=> u1=- 2 Voia= V8=Va) = g75me?
g 2Spg

Thay vao ta dugc u 1 =0,1875

b. Xéttrén BC:vc =7

*Swr dung dinh li dpng ndng:

Theo dinh li dong nang:

%m(vé —V3) = Ap + Ams = mghg — FinsSec = M@Spcsina - 1 2MgSpcCos a

=>vc = ng +29Sgc(sino—p, cosa) = 5\/21+ 2+/3 m/s
* Sip dung dinh li d¢ bién thién co ning:

Chon gbc thé nang tai chan mit phang nghiéng C, khi d6 ta co:

+ Co nang tai B: Wg =Wy + Wig = %mvé + mghg

+ Co nang tai C: W¢ = Wy = %mvé

Theo dinh li vé do bién thién co nang: W¢ — Wg = Aps

9%mv§ - %mvé -mghg =- 1 mgSpcCoSa

SVe = JVE +20S,. (Sino — cosa) = 5+/21— 24/3 mis
B BC 2

*Sir dung phwong phap dong luc hoc:

Vit chiu tac dung cua trong luc p ; phan luc N va luyc ma sat F,

Theo dinh luat II Newton: P+N+ F—mS =ma @)
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Psina —Fns=ma—>a=g(sina—ucosa)=5(1- 0,1\/§) (ms™)

Mat khac ta co:

v2 = v2+ 2aSgc = 25 + 2.5(1 - 0,14/3).50 = 25 + 500 - 50~/3 =525 - 50+/3

>v2 =25(21-2+/3) > ve =54/21- 23 m/s

Bai 6: Tir d6 cao 10m so v6i mat dat, mot vat duge ném 1én cao theo phuong théng dimg véi van

téc d4u 5Sms™. Bo qua stic can ciia khong khi va ldy g = 10ms™.

a. Tinh d0 cao cuc dai ma vat dat duoc so v6i mat dat.

b. Tinh van tdc cta vt tai thoi diém vat c6 dong ning bang thé ning.
c. Tim co ning toan phan cta vat, biét khdi lugng cta vat 14 m=200g
Huéng din:

Chon géc thé nang tai mat dat

a. Tim hpax =?
o C e 1 )
+ Co nang tai vi triném A:  Wpa = E mv; + mgha

+ Goi B 1a vi tri cao nhat ma vat dat duoc: vg =0

=> Co nang cua vat tai B: Wg = Wig = mghmax
. 1
Theo dinh luat bao toan co nang: Wg = Wp <=> mghmax = l mvi + mgha

2

=> Ny = ‘;—3+ ha = 1,25+ 10 = 11,25m

b. Goi C 1a vi tri vat cé dong ning bang thé ning
=> Wi = Wic => We = Wqc + Wic = 2Wqc

Theo dinh luat bao toan co nang: W¢ = Wp =>2. % mvi = MQhmax

>ve=4fgh,. = 7,542 ms™.
c. TimW =?
W = Wg = Mghma = 0,2.10.11,25 = 22,5 (J)

Bai tap twong tw

e ccccccacadbhcccccccccccccacacaa

Bai 7: Tir mat dat, mot vat duge ném thing ding 18n cao véi van tbe 10ms™. Bo qua sirc can cia

khong khi va lay g = 10ms™.
a. Tinh d0 cao cuc dai ma vat dat duoc so v6i mat dét.
b. O vi tri ndo cua vat thi dong niang cua vat bang 3 1an thé ning.

¢. Tinh co ning toan phan cua vat biét rang khéi luong cta vat 1a m = 100g.

Bai 8: Tir mat dat, mot vat co khoi lugng m = 200g dugc ném Ién theo phuong théng dtmg véi van

téc 30m/s. Bo qua stc can cua khong khi va ldy g = 10ms™.
a. Tim co nang cua vat.
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b. Xac dinh d6 cao cuc dai ma vat dat duoc.

c. Tai vi tri nao vat c6 dong nang bang thé nang? Xac dinh van tdc cua vat tai vi tri do.
d. Tai vi tri ndo vat c6 dong nang béng ba lan thé nang? Xac dinh véan tdc cua vat tai vi tri do.
Bai 9: Tur d6 cao 5 m so v&i mat dit, mot vat dugc ném 1én theo phuong théng dimg voi van tde
20m/s. Bo qua strc can cia khong khi va ldy g = 10ms™.
a. Xac dinh do cao cuc dai ma vat dat dugc so véi mat dat.
b. Tai vi tri nd0 Vat co thé nang béng ba lan dong nang? Xac dinh van tdc cua vat tai vi tri do.
c. Xac dinh van tc cua vat khi cham dat.
C. KET LUAN

Trén day toi da trinh bay céch giai mot sé bai todn bang dinh luat bao toan co ning, dong
thoi ciing so sanh phuong phép nay voi cach giai khac. Qua giang day t6i nhan thiy rang hoc sinh
himg tht hon trong hoc tp bd mén va cb nhitng cach giai rat sang tao, budc dau dd mang lai nhimg
két qua t6t.Hi vong ddy 1a mot phuong phép hay dé cac gido vién trong té Vat Ly van dung vao gio

day cua minh.

Nguoi viét: NGUYEN THANH HAI
To: Vat Ly
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