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LOI NOI DAU

Ngay nay, nhitng thanh twu ciia vit Iy dwoc itng dung réng rdi trong nhiéu linh
vue, ddc biét trong Y hoc, nhitng wrng dung Vat ly hoc nhuw: sir dung cdc ky thudt vit
Iy trong chin dodn va diéu tri, dién tim, dién tém do, dién ndo do, diéu tri bang
nhiét, bang tiv trwong, vng dung ciia dm va siéu am, chup X quang, soi quang hoc
trong mé ndi soi, irng dung ciia phéng xa, chup hinh cdt l6p vi tinh, chup céng
hwéng tiv hat nhin, mdt va cdc teng dung quang hoc, irng dung ciia dnh sdng trong
diéu tri, nhitng teng dung cia laser... di lam cho nganh Y - Dwoc cé mét sw phit
trién virot béc, gitip cdc thay thubc chin dodn va diéu tri chinh xdc va hidu qud cao.

Gidang day mon Vit li dai cwong nhdm trang bi cho sinh vién phwong phdp tw
duy khoa hoc két hop véi thuee tién, cung cdp cdc khdi niém, nguyén li, quy ludt co
bin nhit ciia vat Iy, dé tiv dé cé thé hoc cdc mén hoc khdc nhw: Héa vé co, Héa -
Ly, Ly sinh y hoc, Vit li tri liéu - phuc hoi chirc ning, chin dodn hinh dnh, Y hoc
hat nhdn va cdac mon hoc khdc co lién quan.

Gido trinh nay dwoc bién soan theo chwong trinh dao tao mdi xdy dung cua
truong Dai hoc Y Dugc - Dai hoc Thai Nguyén. Ngi dung cua tai liéu cung cdp
nhitng kién thivc co ban vé: Co hoc, dién hoc, nhiét hoc, quang hoc, phéong xa, hat
nhdn nguyén tir... phuc vu nghanh Y - Duoc.

Do dbi twong dio tao chii yéu la sinh vién mién niii, nén khd ndng tiép thu kién
thive vt Iy ¢é nhiéu han ché. Vi vdy, viéc bién soan mét gido trinh Vit Iy dai cwong
dim bdo tinh co bin va hé thong kién thive, phit hop véi chwong trinh ciia Bj, vira
phit hop véi doi twong dao tao la mét vigc lam can thiét.

Gido trinh dwoc bién soan lan diu, do khd nang va kinh nghiém con han ché,
chéc chén khéong tranh khéi thiéu sét. Chiing téi rit mong nhgn dwoc cdc y kién
dong gdp ciia cdc ban dong nghiép va cdc em sinh vién dé gido trinh ngay cang
dwoc hoan chinh hon.

Xin chdn thanh cam on.

Thai Nguyén, ngay 27 thang 2 nam 2008

Cac tac gia
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PHAN THU NHAT: CO HQOC
BAI MO PAU: CAC KHAI NIEM PAI CUONG

1. Chuyén ddng co hoc:

La su thay ddi vi tri cta vat hay mdt by phén cua vat trong khong gian theo thoi
gian.

2. Chét diém:

La mot vat c6 khdi luong nhung c6 kich thude nhé khong dang ké so voi nhimng
khoang cach ma ta dang khao sat.

Mot tap hop chét diém goi 1a hé chat diém (Mot vat c6 thé coi 1a tap hop clia vo so
chét diém).

Chét diém c6 tinh twong dbi.

Vi du: Electron chuyén dong trén qiii dao quanh hat nhan; Trai Dit quay xung
quanh Mat Tro1 dugce coi la chat diém.

3. Hé qui chiéu:

Vit dugc chon lam moc, cung véi hé toa dd va mot chiéc dong ho géan lién véi no,
de xac dinh vi tri ctia vat khac, goi 1a hé qui chiéu.

4. Phwong trinh chuyén dong ciia chat diém:

Trong hé toa do Deé cac, vi tri cia chat diem

M tai mot thoi diém nao d6 dwoc xac dinh béi 3 P
toa do x, y, z hoac béi ban kinh véc to 7, déu la .
nhirng ham cua thoi gian. A M(x, Y, 2)
X=Xy =y@;z=2( §
F=7 @) S~ %
Céc phuong trinh trén goi la cic phuong trinh Yy

chuyén dong ctia chat diém.
5. Quy dao chuyén dong:

Quy dao chuyén dpng la dwong ma chit diém vach ra trong khéng gian khi
chuyén djng.

Mudn xé4c dinh duoc dang quy dao, ta phai tim phuong trinh quy dao.
Phuong trinh qu§ dao 1a phuong trinh biéu dién mdi quan hé giita cac toa do.

Vidu: y = ax® + bx +c (Quy dao parabol)
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6. Tinh chat twong ddi ciia chuyén dong:

Chuyén dong co6 tinh tuong ddi, tuy theo hé qui chiéu ta chon, mot vat c6 thé coi 1a
dtng yén hay chuyén dong.

Vi du: Mot ngudi dang ding yén trén tau hoa, nhung lai chuyén dong so voi ciy

bén duong.

7. Don vi do luwong:

Mdi mot thudce tinh ciia mot ddi tuong vat ly dugc ddc trung bd1 mot hay nhiéu dai

luong vat ly.

Mot trong nhitng vin dé co ban cua vt 1i hoc 1a do ludng cac dai luong vit ly.

Ngudi ta phai chon mot dai lugng lam mau goi 1a don vi.

Tir nam 1965 ngudi ta da chon hé do ludng qudc té Si (System International - Hé

quéc té)

Bang 1: Bay dai lwgng vat ly co ban trong hé SI

Chiéu dai

L met m
Khoi lwong M kilogam kg
Thoi gian T gidy S
Cuwong d¢ dong dién I ampe A
Cuwong do sang J candela Cd
Nhiét do 0 kelvin K
Lwong vit chat N mol Mol

Mudn biéu dién nhitng s rit nho hay rét 16n, nguoi ta dung luy thira 10.

Vidu: 3,6 mA =3,6.10°A

2,0 nm =2,0.10"nm

Bang 2
Thiras6 |Téntiénté| Kihiéu | Thirasé | Téntiénté | Ky hiéu
10" Tera T 10" dexi d
10° Giga G 107 centi c
10° Mega M 10° mini m
10° Kilo K 10°¢ micro
10 Hecto H 107 nano
10' Deca D 107" pico p
10
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8. Thir nguyén

Thtr nguyén ctia mot dai lugng vat li 1a cong thirc néu 1€n sy phu thudc cua dai
lugng d6 vao cac dai lugng co ban.

Vi du: Van téc = Chiéu dai / Thoi gian
Ta ki hiéu thtr nguyén vén tbc 13: [Van téc] =L/T = LI"'
Pon vi cia vén toc 1a: m/s.

Nho khai niém tht nguyén ta c6 thé kiém nghiém lai d6 dung din cia mot cong
thirc vat ly vi hai vé ciia mot cong thire vat ly phai cé thir nguyén nhu nhau .

Vi du: Cong thirc chu ky cta con lic:

T

i
I
-

Thur nguyén cua hai vé la:

T= ZR\{I.
g

Nhu vay vé mat thir nguyén cong thire trén 13 hop ly.
9. Cac dai luwgng vat ly:

M3i thudc tinh cua mot ddi tuong vat ly (Mot vat thé, mot hién tuong, mot qua
trinh ...) duoc dic trung boi mot hay nhiéu dai luong vat 1y.

Vi du: Khéi lugng, thoi gian, thé tich, lwc, ning luong ...
Céc dai lugng vat 1i c6 thé 13 vo hudng hay dai luong véc to (hitu hudng)
9.1. Xac dinh mgt dai lwgng v6 hwéng:

Nghia 13 x4c dinh gia tri ctia nd, c6 nhimg dai lugng v6 huéng khong 4m nhu: Thé
tich, khoi lugng ..., c6 nhiing dai luong vo6 hudng ma gid tri co thé am hay duong, vi
du nhu: dién tich, hi¢u dién thé .

9.2. Xac dinh mot dai lwgng véc to .

Nghia la x4c dinh diém dat, phuong, chiéu, va d6 16n cta véc to dic trung cho dai

lugng do. Vi du: luc F, cuong do dién truong E ..

11
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CHUONG 1
PONG HQC CHAT PIEM

Pong hoc 1a mot phan cta co hoc nghién ctru cac qui luat van dong co, khong chu
y dén nguyén nhan d3 gy ra anh hudng, tic dong 1én van dong co.

1. VEC TO DICH CHUYEN
Gia thiét c6 mot chat diém van dong co. Sau thoi gian t vach ra qtit dao cong AB.

Nguoi ta goi d6 dai ciia doan duong AB 13 doan dudng dich chuyén, ky hiéula S. S 1a
mot ham cua thoi gian:

S=S(t) B

Néu xét doan dwong dich chuyén AB tiv A dén B hay tiv B vé
A thi dp dai, tinh chit, dp cong ... khong khdc gi nhau. Néu ldy T
A lam goc, B lam ngon, vé véc to AB nguoi ta goi véc to AB la A
véc to dich chuyén, ki hiéu la L . Véc to dich chuyén khdc doan Hinh 1.1
dwong dich chuyén S vé dj dai vé tinh chit, véc to chi hwdng
chuyén djng.

Do vy khong thé dung doan dudng dich chuyén S dé thay cho véc to dich chuyén
L va nguoc lai.

Nhung xét trong thoi gian vo ciing nho dt, chat diém di duoc doan dudng vo cling
nho dS, véc to dich chuyén tuong Gng dL. Ta thdy vé do 16n dS = dL (day cung chap
1én cung vi phan). Khi chat diém chuyén dong thing, c6 quy dao 1a mot doan thing thi
céc véc to dich chuyén vi phan dL trung phuong véi doan duong dich chuyén dS.

Khi chat diém chuyén dong cong, c6 quy dao 1a mot dudng cong, thi cic véc to

dich chuyén dL cb phuong tiép tuyén véi doan duong dich chuyén dS.

dL
A FS | B
K _"  dS I
di,
Hinh 1.2 d8
n A  Hinh 13
2. VAN TOC

2.1. Dinh nghia:

Vin tc 1a dai luong vat Iy dic trung cho sy bién ddi ctia quing duong dich chuyén
theo thoi gian. N6 chi cuong d6 chuyén dong.

Ki hi¢u: v Pon vi: m/s (trong h¢ SI)

12
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2.1.1. Vin toc trung binh
La ti sb gitra doan duong dich chuyén AS ma chét diém di duoc sau khoang thoi
gian At v&i khoang thoi gian At do:

AS
At

V=

Trong mdt khoang thoi gian chuyén dong At, chit diém c6 thé co van toc khong
déu, khi nhanh, khi chdm. Do d6 vén tdc trung binh v khong dic trung cho cudng do
chuyén dong cta chit diém & ting thoi diém, timg vi tri mot trén quy dao. Do d6
nguoi ta ding khai niém van tc tic thoi.

2.1.2. Vin toc tikc thoi:

La van toc cua chat diém & mot thoi diém xac dinh

Van tbc tire thoi c6 d6 16n bang dao ham béc nhét ciia quang dudng theo thoi gian.
O mdi thoi diém xac dinh, chat diém c6 mot gia tri van tdc tirc thoi xac dinh. Vay
van tdc tirc thoi ciing 1a mot ham sd cua thoi gian chuyén dong:

Vi =)

2.2. Véc to van toc:

Khi chuyén dong, chat diém c6 vén téc lic nhanh, lc cham, khi di theo hudng
nay, khi di theo huéng khac. Do vy dé biéu thi van toc chuyén dong ctia mot chat
diém, chung ta phai ding mot véc to dé mé ta ca vé do 16n va phuong chiéu.

Ky hiéu: véc to van tbe v

2.2.1. Véc to vin toc trung binh:

Sau mot khoang thoi gian At chat diém di dugc doan dudong AS, c¢6 véc to dich
chuyén twong tmg 1a AL . Véc to van tdc trung binh:

= AL
V:—_—
At

2.2.2. Véc to vin toc tirc thoi

Véc to van toc trung binh khong dic trung cho chuyén dong cua chat diém ¢ timg
thoi diém, ta dung khai niém véc to van tde tirc thoi (goi tit 13 véce to van tdc).

- AL _dL
v=lim —=——
arx0 At dt

¥ ¢6 phuong chiéu 1a phuong chidu cua dL (phwong tiép tuyén véi quy dao cong
tai diém xét)

13
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Do 1on:

-(_dL _dS .
!v’=—a%=§:- (v

di\ =dS)

(bing dao ham bac nhét cua quing dudng dich chuyén theo thdi gian)

Chét diém chuyén dong trén mat phéng thi toa do ctia no c6 hai thanh phén (X, y).

2.3. Y nghia:
+ Véc to van tde v cho biét chuyén dong 1a cong hay thing, bién doi hay déu

- Néu v ¢6 phuong khong doi theo thoi gian thi chuyén dong khong doi phuong,
qu¥ dao 12 mot doan thang.

-Néu v ¢ phuong va do 16n khong doi theo thoi gian thi chuyén dong 14 thang déu.

-Néu ¥ c6 phuong va do 16n ludn thay doi theo thoi gian thi chuyén dong 1a cong,
bién dbi, qili dao 1a mot duong cong.

+ Biét do 16n v suy ra quing dudng dich chuyén
= iiE=> v.dt=dS=> 8§ = Jv.dt
dt

3. GIA TOC
3.1. Dinh nghia:
Gia toc 1a mot dai lugng vat 1y dic trung tho su bién doi cua véc to véan tdc theo
thoi gian.
Kihiéu la a. Pon vi trong h¢ SI: m/s.
3.2. Biéu thic:
3.2.1. Gia toc trung binh:
> Av
a:-.-.._.-
At

Gia tc trung binh cta chuyén dong trong khoang thoi gian At 1a ti s6 gitra d6 bién
thién van tbc Av véi khoang thoi gian At xdy ra do bién thién van toc do.

3.3.2. Gia toc tirc thoi:
La dai lugng dac trung cho su bién d6i cua vecto van toc & tai mot thoi diém xéc
dinh (goi 1a gia toc).
14
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Khoang thoi gian At cang nho thi gia tdc trung binh cang dic trung chinh xéac cho
su bién thién cua van tdc.

Vay: Gia toc la dai lwong véc to bang dao ham béc nhit ciia véc to vin toc theo
thoi gian.

3.3. Céc thanh phan cia gia toc:

Gia tc 1a mot dai luong véc to nén ta ¢ thé phan chia gia toc ra lam 2 thanh phan:
gia toc tiép tuyén 671 va gia toc phap tuyén Z. M&i thanh phan cua gia téc dic trung
cho su bién d6i cta véc to van téc vé moi phuong dién: d6 16n va phuong chiéu.

Xét mot chat diém chuyén dong cong, gia sir sau thdi gian At rat nho, sao cho quy
dao MM, c6 thé coi nhu mot cung trén dudng tron tim O, ban kinh R:

Tai diém M: chét diém c6 vén téc v biéu dién bang véc to MA

- Sau thoi gian At, chét diém & vi tri M; ¢6 véc to van tde \71 =V +Av biéu dién boi
véc to MA.

- Tir diém M v& véc to MB = 17; . Néi A va B ta dugc vecto

AB=v,-v=Av
- Tt diém M trén phuong v, ta dat doan MC = v,
Noi C va B, theo hinh vé ta cé:
AB=AC+CB

hay S
Av=Av +Av,

- Av_ o Av, Ay,
=> gia tbc a=lim Y = fim +i1mAv“
A2 At A0 At A0 At

a=a *a,

Vay gia toc a dwoc phdn tich thanh hai
thanh phan. Ta hdy tim y nghia cia timg Hinh 1.4
thamh phan.

3.3.1. Gia toc tiép tuyén

- Phuong cuag,: 1a phuong cua A\: , khi At - > 0. Nghia 1a phuong tiép tuyén voi
quy dao cong lai M. Do d6 aj duogc coi 1a gia toc tiép tuyén.
15
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- Chiéu cua g, : 1a chiéu cua Av, , cung chiéu ¥ néu v, > v va nguoc lai (nghia la
cung chiéu chuyén dong, néu chuyén dong nhanh dan, a, nguoc chiéu chuyén dong

néu chuyén dong cham dan v, <v)

_ o A v . Av dv 'S
-Dolénclaa, @ a= |a¢f = hm—w‘ = lim Y = lim=t = &L
t a0 At M0 At a0 At dt dt?

Vay gia toc tiép tuyén cd do 16n bang dao ham bac nhat do 16n cua van toc theo
thoi gian.

D0 16n cua van toc bién doi1 cang nhiéu, a; cang 16n . Vi vay ta noéi: gia toc tiép
tuyén ddc trung cho sy bién doi cua véc to van toc vé mat do [om.

3.3.2. Gia téc phdp tuyén:

Phuong cua Z : 1a phuong cua Avj khi At - > 0. Véc to Avj hop vé6i phuong tiép
tuyén MC mot goc:

0 = “'2’3“ (AMCB can)
Trong do:
Aa = goc MOM,

Khi At - > 0; diém M, tién t&i tring M; Ao - > 0 do d6

Nghia la Z c¢6 phuong tring véi phap tuyén clia quy dao cong tai diém M. Vi thé
Z duoc coi 1a gia téc phap tuyén.

Chiéu cua Z: 1a chiéu cua A vj luén hudng vé phia tdm cua quy dao, nghia 1a

hudng ve tdm 0 cua duong tron, do do a, con dugce goi l1a gia toc hudng tam.

esz.'__(_).
2

bt
2
+ D¢ 16n cua Z:

Tt hinh v& ta thdy AMCB dong dang v6i AOMM,;. Do dé:
Khi At ->0; MM, ~ AS nén
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do do

ISARRWS
R
At>0 At A0 R At
(lim v,= v; limﬁ = v)
Al->0 ar->0 At

Tir cong thire trén ta suy ra: gia toc phdp tuyén ddc trung cho su thay déi phirong

cua véc to van toc.

o

v?
a T —
R

. Av.
a | = lim
A0 At

CB _MC__[Av| _v,
MM, OM MM, R

Thue vay: voi mot gia tri v xdc dinh, ban kinh R cua
quy dao cang nho, a, cang lon quy dao cang cong,
nghia la phwong cia v thay doi cang nhiéu va nguoc

lai.
3.3.3. Két lugn:
Véc to gia toc c¢é thé phdn tich thanh hai thanh
phan:
- Gia toc tiép tuyén a, ddc trung cho sw bién doi ciia
vec to van téc vé do lom.

Hinh 1.5

- Gia toc phap tuyén a, dac trung cho su bién do6i ctia véc to van téc vé phuong.

Vé do 16n:

17
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Chuvén done nhanh d4n Hinh 1.6  Chuyén dong chim din
4. MOT SO DANG CHUYEN PONG PAC BIET
4.1. Chuyén dong thing bién doi déu:

Chuyén dong thang c6 v khong doi phuong, do dé a, = 0. Chuyén dong bién ddi
néna#0.

Chuyén d6ng thing bién d6i déu c6

a,=
a,=const

Do d6:
v= Ia.dt =at+c¢

O thoi diém dau t = 0; thi v = v, Ta c6:

v=v +at
$= [vdt=[(v,+at)dt
S =at2+vit+c

O t = 0 thi chat diém di duoc quing dudng Sy; nghia la ¢ = S,

S =at/2+vt+ S,
v’ - v, =2a8

* Néu vat roi tu do tir do cao h xuéng dat, ta c6:
‘h=gt/2.
g: gia tdc trong trudng.
v=gt
v2 = 2gh.
4.2. Chuyén dong tron:
4.2.1. Dinh nghia:

Chuyén dong tron la chuyén dong ma sy bién do6i vé phuong cia véc to van toc &

18
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tai moi diém trén qui dao, tai moi thoi diém la béng nhau. Qtii dao 1a mot duong tron.
a, = const

Déi véi chit diém chuyén dong tron, ngoai cac dai lugng van tbe dai, gia tde dai
ngudi ta con ding cac dai luong dic trung khac 13 van toc goc, gia tbe goc dé mo ta
chuyén dong.

4.2.2. Vin téc géc (@)

Sau thoi gian At chit diém di tr M dén M. Ban kinh qui dao quét dugc mot goc
AB. Van tdc gbc trung binh:

®=A0/AtL
- Van tdc goc tire thoi:
- .. Ap df
o=lm—= —
a0 At dt

VAy: vdn téc géc tirc thoi (goi lit 1 vén téc géc) ¢ dé 1om bang dao ham bdc nhdt
ciia géc quay doi véi thoi gian.

Quy wdc vé véc to vin toc géc  nhw sau: M(t +A1)
+ C6 goc tai tam O
& ‘Q@ AS
.o
+ C6 do lon bang - M(t)
Hinh 1.7

+ Co phuong vudng goc voi quy gao tron

+ C6 chiéu dugc xdc dinh theo quy tac van nut chai: néu quay cén védn nut chai
theo chi€u chuyén dong cua chat diém thi chi€u tién hay lui cua than van nut chai la
chi€u cua véc to van toc goc.

+ Pon vi do: rad/s

—-
(8]

Q Hinh 1.8

La dai luong vat ly déac trung cho su bién ddi cua véc to van tdc gbce theo thoi gian.

4.2.3 Gia téc goc:

- Gia tc géc trung binh:

B= Aw/At

- Gia tdc goc tire thoi:

19
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. = . Ao _do
= limp=lim—=-—
a0 a0 At dt

i

Gia toc goc S 1a mot vée to bang dao ham bac nhat cua véc to van toc goe doi voi
thot gian.

+ C6 phuong: 1a phuong cua o, nghia 14 phuwong vudng géc véi mit phiang quy
dao tron.

+ Chiéu: Co chi€u cung chiéu vdi van toc goc w, néu chuyén dong la nhanh dan
va nguogc chiéu @ néu chuyén dong la cham dan (0, < m;)
+ Do lon:

)
+ Pon vi do: rad/s’.

—_—

4.2.4. Sw lién h¢ (Giita vin toc dai v, gia téc tiép

Z a e A A N - . 1 ., R
tuyén U | véi vin tée géc © va gia tée géc P )

Sau thoi gian dt, chat diém di dwoc doan dwong dS,

Hinh 1.9
véc to ban kinh R quét dwoc mét géc d6. Vi dS = R.d. 0:
_d5_p g8
dt d
v=R.o
Xét ca vé mat phuong chidu cia 3 véc to \:, R, o ta thay:
v=[mAR]
R : véc to ban kinh qu¥ dao.
- B¢ I6m cua gia téc phdp tuyén: i
(or) U
v2 w.R ,
= — = =w".R
"R R o
’ , » ’ o i R —t
- Gia toc tiév tuyén va gia toc goc: : v
=£=d(mR)=Rgﬂ=R.B _[;,—‘ ay
dt dt dt
Hinh 1.10

Xét ca vé phuong chiéu cua 3 véc to f3,

—_

a,, R, taco:

—

a =[pAar]
20
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