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LOINOI DAU

Gido trinh Vat Iy 1 la gido trinh chinh thice diege sir dung dé giang day
va hoc tap hoc phan Vat Iy 1 danh cho sinh vién hé dai hoe khoi cdc nganh
cong nghé, ky thuqt cua Trwong Dai hoc Cong nghiép Ha Noi.

Giao trinh gém 9 chwong, dicge bién soan bai cdc tac gia: Liwu Thi Nhan
(chu bién), Ngo Minh Pirc, Dwong Vii Truong, Nguyén Thi Sa, Ngo Thi Hoa.
Noi dung kien thicc dwoc trinh bay cé dong, ro rang, dam bao tinh chinh xac
va khoa hoc. Moi chiwong déu néu ré muc tiéu nhiam giup sinh viéen dat dwgc
kién thicc va ky nang, tiép do trinh bay noi dung Iy thuyét, ddc biét chi
trong lién hé dén cdc img dung trong doi song va ky thugt. Ngoai ra, cuéi
moi chwong con cé cdc bai tdp mau va bai tdp gitp sinh vién tie rén luyén.

Giao trinh nay do tac gia Luu Thi Nhan lam chi bién va cac thanh vién
tham gia bién soan, bao gom:

Chiweong 1: Béng hoc chat diém: Ngé Minh Pirc, Luu Thi Nhan.

Chucong 2: Pong lwec hoc chat diém: Duwong Vii Truong, Luwu Thi Nhan.

Chuwong 3: Bong luc hoc hé chat diém: Ngo Thi Hoa, Luu Thi Nhan.

Churong 4: Co hoc vat rén: Nguye:n Thi Sa, Lwu Thi Nhan.

Chwong 5: Truong tinh dién: Luu Thi Nhan, Duwong Vii Truong.

Chuong 6: Vat dan: Luu Thi Nhan.

Chwong 7: Dong dién khong déi: Luu Thi Nhan.

Chuong 8: Tir trweong cua dong dién: Luwu Thi Nhan, Ngo Thi Hoa.

Chuwong 9: Cam tmg dién ti: Luu Thi Nhan, Nguyén Thi Sa.

Nhom tac gia rat mong nhan digc nhimg y kién déng gop va phan hoi tir
cac thc‘;y c6 dong nghiép va cac ban sinh vién dé gido trinh duwoc hoan thién hon.

Moi y kién xin giri vé B6 mon Vit ly - Khoa Khoa hoc co ban - Truong Pai hoc
Cong nghiép Ha Noi.

NHOM TAC GIA



MUC LUC

OO AL & R vk s At R 3
Bang danh muc cie KY Digu VA d0m Voo, 13
PHANTECOHOG 8 ettt o R 15
Chwong 1. DONG HQC CHAT BIEM ......oooovovoeeeeeeeooeeoeeeoo, 15
1.1 MOT SO KHAINIEM CO BAN oo 15
1.1.1. Chuyén dong va hé TG TR RS— e 15
A e o - 16
1.1.3. Cic phuong phap mé td chuyen dOng.........ooooeoeooeoooooeooos 16

1.1.4. Phuong trinh QUY 20 ......vseeeeereeeeeeeseessssssssssss s 17

A OVECGTONANTOC 25 fa s mets o tent iy atuied S 17
1204 Vinticinmgbih .. .. . o R 17
[N ENIC B Lt 18

N T G A O 18
1.3.1. Vecto gia tdc trung binh va vecto gia tbe tirc thij ... 19

1.3.2. Gia toc tiép tuyén va gia toc phép tuyén...... ol Lot MO 19

1.4. MOT SO DANG CHUYEN DONG DON GIAN. ..o 2
1.4.1. Chuyén dong thang bién doi A& ..o 22

142, Chiryén d0ng tron S e i, 23

1.4.3. Chuyen d0ng cUa VAt bi NEM.....vo.veeeeereeeeeeomseressssss oo 26

5B AL T AP M AT 27
BAITAP CHUGNG | 2 e 32
Chuong 2. PONG LUC HQC CHATBIEM ... 35
2:17LTC VAKHOILUGNG S i A S 35

AR e e s s e 35
2.1.2.Khéi luong®..... LSS e e e want antlh | 36




2.2.1. Dinth 10t INEWION wuvvssiimsiusmmssssusssesssssmsssssssessssessessaaassst et 36
2.2.2. Dinh Judt ITENEWION ccocovisiismmmmmmssimmmsmssisssssssssapmsssessmasssprmmammssssss 37
P2 L0 oL P —— 38
2.3, MOT SO LUC COHOC .ocomvmsssssssassssssssssssssssssssssssssessse 38
2.3 1. TIONE IICwcrrarressssssssssemsssrsssssssnsssssssassasssssssssessssesssnssens 38
2.3.2. Phan lyc phap (uyén ..................................................................................... 39
2.3.3. LUC 1A SAlurvvvvurrinrrresansssssssesssesssssssssssssssssssssssssssssssssssssnsssssssssssssssssssssssssssss 39
T R N1 e e tssebestamssesgessaesnie 4]
2.3.5. LATC CANG QAY ...vveusesssescssssssssssesssssssssssssssssnssssssassasssssssassassssssssssssassasssossassases 4]
2.4. NGUYEN LY TUONG DOI GALILEOQ ......ccooorvrreerreeeeeeesesssssssssssssens 41
2.4.1. Phép bién 01 Galile ......vvevevecerrsessssssssessssssssssssessssissssses 4]
242. Téng hop vén toc va ZULTOC SRt b s e ) L2 43
2.4.3. Nguyén I trong 401 GAliIeo........cuevrovesssesessrssessssssssssssssssssss 4
2.5. HE QUY CHIEU PHI QUAN TINH, LUC QUAN TiNH.............. 44
2.5.1. Hé quy chiéu phi T e 4
LA Uy e sl L FUFLE SRR ) 45
2.6IBATITAR MAT e R 0 0 S e v sinwkgghon: 0% n b EF 47
BAT AP CHUONG 2 5 e e el S A IS ) A 50
Chwong 3. DONG LUC HQC HE CHAT PIEM ... .. 52
3 N R G ST S 52
3.1.1. Mot s0 khéi niém co ban......omoo 52
3.12. Khoi tim cia b chat diém ... 53
3.1.3. Tog QG KhOU AN s 53
3.1.4. Van 10C 08 KhOI AN ..ot 54
3.15.Gia 0c KOV 8M, .ol 54
3.16. Phuong trinh chuyen dong ciakhditm.... 55
3.2 DONGLUONG oottt 55
3.2.1. Dong lugng chat d’iém.. ................................................................................. 55
322 Donglunghéchatdiem......... o0 57



3.2.3. Dinh ludt bio todn dong hegng hé chit dibm.......wmmmmm 59

324, Dinh ludt bdo todn dong lugng theo PUONE. ... 59
3.2.5. Didu kién dp dung dinh Tudt bao todn dOng IgNE.....ccovorecccoivnrrernrns 59
33TCONG VA CONG SUAT o et e R ET 60
33115C0ong CRAMOEINC KNONE A8 wvicmnrariirmesacmmicmiitisememsimemit et 60
3327 Cong clamit yc they a0t . s S 61
3.3.3. Cong clia mjt s Iue co IOC ioiiiiienipseosiorpasseatss s et e 62
334! CONY SR 2. cormeiiniirisons i brns o 63
BALCONANG. 2o i st biioisi s st st e B SR (%
341 NANg RIONG .ottt vt S enficnt bl gl i ) e
34.2.Ding ning ..am e e e e e 64
343, THE DN ... vicinsisiitinmissmivns it A 65
3.5. DINH LUAT BAO TOAN VA BIEN THIEN CO NANG................ 66
3.5.1. CO NANG CUA CHAL GIEM ..ottt 66
3.52. Coning cla he Chit i€, .....ucsmtoblit b s et 67

S OIBATMARMAU ...cccocorscivicisvamivimimsisisinmrivsn S SR A SN 68
BATTAP.CHUONG 3 ic:cciivisianersssssrsirisnssivantmsesmnisissesesee S T 74
Chnong 45CO HOC Y AT R AN . n 76
4.1 PONGHOCVATRAN ..o rvisimrsimmiaimis e e 76
4.1.1. Chuyén dong tinh ién cia VAL TN .o...cocoesesesenensresennrsseesesenens 76
4.1.2. Chuyén dong quay ctia vt rin quanh tric 0 dinb.....o...veoeoeeces 71
4.1.3. Chuyén AOng SONE PRANG .....ccceeeeeeseesessessssesssesssesesssessessmseseeseese 78
425DONG LU G HOC Y AT R AN s e 80
4.2.1. Phuong trinh dong luc hoc cuia chuyén dong tinh tinshe M o X 80
42.2. M6 men lue i véi truc QUAY S NS S AR A N L T 80

4.2.3. Phuong trinh co ban cla chuyén dong quay quanh tryc ¢d dinh.......82
4.2.4. M6 men quan tinh.......oceeeerniisecnrnnns 84
425:Con o VAt : s At 186




43, NANG LUGNG CUA VAT RAN CHUYEN BONG v £

43,1, Dong ning cta vit rin chuyen dong tinh i Rl 88
43.2. Dong ning clia vl rin chuyén dong ‘J““)’ quanh tryc o dinh........88
4.3.3. Dong ning todn ph?m ctla VAt rin Chuyen AONE v 89
434, Thé ning cta vit rin chuyén dgng trong truong (rong IIC.ccciiaieitareen 89
4.3.5. Condng cua vat 1) oo seeenessesseesesssasese AR RS SRLERRRR10 89
4.4 MO MEN DONG LUONG CUA VAT RAN .o 89
4.4.1. Mo men dong luong cua chat d|em ................................ 89
4.42. Mo men dong lugng ciia vt rin quay quanh truc €0 dinh......vvv. 90
443.Dinhly vé md men dong lugng cua vat rin quay quanh truc co dinh..91
4.4.4. Pinh luat bao toan m6 men dng IUONE ......ocuvveueeerrrreveessscirsisissnrssssssianns 92
4.4.5. Ung dung ctia dinh lut bao toan md men dng IUONg ......cccevcvvrvcvees 92

A SRBATTARMATTRSEERT I L emrnrrrsesnassisis e i 94
BATTAP.CHUONG 4 ressettauss salings Lo con oo 0 nh i bt 101
PHANRUBIEN MU inn st oo ol s s nonnys 105
Chuong 5. TRUONG TINH DIEN ...........ccooooooenreneecieesiaenseens 105
STBTUONGITACHIEN e coviissisisisiomommecmsammeone b S S T4 105
SIS IONg 8 i ittt e e 105
5.1.2. Dinh Wit COulomD ......oovoeeveereeeereeeeeseoseoe oo 106
5.1.3. Nguyén I chong chat céc Iye dign............. 107
S N R 1 NG e 108
5.2.1. Khéi niém dién treomg ... 108
5.2.2. Vecto cutmg d¢ dién twomg..... 108
52.3. Vecto cuéng &b dign treomg gly boi mit dién tich dié........... 109

524. Vecto cim img it 110

5.2.5. Nguyén I chong chét dién SNG St St sy, s B (11
5.3.DINHLY OSTROGRADSKY-GAUSS ... 113
53.1. Bubmgsitc dign trwdmg..... 13
S g i 114
533, Dinbly Ostogradsy Gauss (0.G) ... 116




S ADIEN THE coivisincbisistbiitissiiin it s ot Aty et s 117

5.4.1, Cong clia e Gnh AiGN.ccvsuveeeevnvsssimmissnesssssimmssssssssssssssssssssssssssssinsess 117
542, Dién thé - hin didn the st bl 119
5.5. LIEN HE GIDUA CUONG PO PIEN TRUONG VA DPIEN THE... 122
R BIYET (R et bl s S st sl o e 122
5.5.2. Lién hé gitra cuong d¢ dién trrong va dién e oo 123
FA NN Y A e st b s 125
B AT AR CHU OGN G - et 131
Chuong 6. VAT DAN . o....cob v nshimnsdia ittt na s 133
6.1. VAT DAN CAN BANG TINH DIEN...........ooomsmrrrrrsseessssssssssssssses 133
R e e ichimssin S | 133
6.1.2. Tinh cht ctia vit dan cin bang finh dieN.........oceeeerersmsrrsesssisesns 134
6.1.3. Mot s6 hién tuong can bang inh dien..........ereereesessrseesesssssesnes 136
625 TUBIEN.....cocovsrseessacamese S N L2002 i, Syt Sewy 138
6.2.1. Dién dung ctia vit dan c6 lap .......... LALEL L IT AT Suay 138
6.22. Tudién................. st s e S Ay SURIRY 4 139
6.23. Ghép tudién ........... s aent sl o oo Novdl dendl | 142
6.3. NANG LUGNG DIEN TRUONG.......ccoumvenrenscesssmasmmmsmssmsmessassesssssens 144
6.3 1IN ADE D oM e eeeeteotosssentralsommee e oes 144
6.3.2. Nang lugng ctia Vit dan c6 13p ......c.cceeercerrcnnee .145
633 Nang IO Cla I e oo e i 145
0.3.4. ININE IOmE Ao N e cmsecressessoameatsssssasisesteststonvamn 146
G4:BAITAPMAU oo s 146
BALT AP CHUONG 6 2 o et 150
Chuong 7. DONG PIEN KHONG PO ...........cocooovoveererererernn, 153
7:1:CAGKHATNIEM GO/ BAN S S s e i ey 153

(R B B0 v 4 - st st 153
7.1.2. Cuong do dong dién 2153




7.1.3. Vecto mat d0 dong dien......ccummmecsecimmmmmmmmimsssssssssssssssssssssssssssasssassass 154

TS NRuOn it S s e e L i et ottt 156
7 D INH T AT O IV e e I b s 157
7.2.1. Dinh luit Ohm d6i véi doan mach chi chtra dién tré thuén................. 157
7.2.2. Dinh luat Ohm di v6i doan mach c6 chira ROOTI e TR bl 159
7.2.3. Mach ciu Wheaston va mach ¢ THOMSON v 160
7.3. CAC QUY TAC KIRCHHOFF POI VOI MACH PIEN................ 161
7.3.1. Céu 10 CUA IACH diGn S O s e 161
732 Céc quy tic Kirchhoff.. ... o e P 162
74.MOT SO LINHKIEN BANDAN COBAN.........__ 163
L Diode S e PO NPT AN B A VA TR 163
e IV T e e e L B 165
ESSBANTABMAU..._ .. OOl sk ol . 00 sor 167
BATTAR CHUONG 7. B 0 6 sttt 170
Chuong 8. TUTRUONG CUADONGBIEN ... 173
8.1. TUONGTACTU CUADONGBIEN........ .. 173
e 173
8.1:2. Binh lut Ampere Ve Iy twong tic giira hai nguyén 14 dong dién......174
2 R G e 175
Sy antng T 175
A e L g 175

824, Vestocuing 9t nng........
G e clia dong et RO 5 178
e L o IVETUIRUONG S AT 1 180
s et e R 180
e T 181
633, Dioh ly Ovogradsly Gauss trong tr g, 182
834. f?inh Iy Ampere vé lwu s§ ciia Vecto cudmg dg tir truong............. 183
3 Une din el g Y Ampere i f e 185

10



8.4. TAC DUNG CUA TU TRUONG LEN DONG DIEN ...ooocvveiinienn 188

8.4.1. Téc dung ctia 6 trudmg 16n mot nguyen 10 dong dién ... 188
8.4.2. Tic dung cua tir tnrdmg déu 1én mot doan dong dién thing ... 189
8.4.3. Chuyén dgng ctia hat mang dién (rong W TrUONE cveveveesssssssssissee 189
BSBALTAR MAUL . it s st 191
B A T CHU O G 8 e e e T 195
Chwrong 9. CAMUNG DIEN TU :.....oiucoiiuiionnicionsssissnsstoriossssisssss 197
9.1. CAC PINH LUAT VE CAM UNG BIEN TU ......ooocceoreecrernesssee 197
9. LL9Thinghi€m Faraday.... . L i et st 197
9,121 Chc ket Tufn C0a FArAGRY ... ot o e 2 198
MU BEEE 2,111 11518 B At oo S e S A b s 199
9.1.4. Dinh luat co ban cia hién tugng cam g dién tir..........c...ooovvvvvveesssseenns 200
9.1.5. Ung dung ctia hién tuong cim T T T Gt s o 200
9.2. MOT SO HIEN TUGNG DAC TRUNG........eecoesoereesscnsresssesseessinns 201
92:1:Ddngdién Foucault .....iv......o it s S e e 201
EPEPLY o 1OV T T g 1) GO A O M B OIS b, b oo 202
923 PO TME D Tt o oo ot e st s e 204
9.2.4. Hién QNG 0 CAM ..c.occvrerr e sessnsssseecsmessesemsesesssessssssesmstssssssesens 205

9.3. NANG LUGNG TU TRUONG.....c.oocccreeemeeessrreeseesssessesmsesssssee 207
9.3.1. Niing lugng tir trrong ctia mot Sng day dién ..o 207
9.3.2. Niing luong ctia mOt i truronE BAEKY ......c.ceovrerersessoseseesssssesss 208

9.4 BAITAPMAU :cicicibisiestisisbessimmbost i et o 209
BALTAP CHUONG 0 e e S 212
HUONG DAN GIAI VA DAP SO........oooocoooerecoeesesoreesssssesesssssseeees s 215
TALLIEU THAM KHAQ Tt e 225

11



BANG DANH MUC CAC KY HIEU VA DON VI

Tén goi Ky hi¢u| Don vj Cich dgc don vj
Vin toc v n/s MEt trén gidy
Gia toc a m/s’ Mét trén gidy binh phuong
Goc 0 rad Radian
Vin t6c goc [0 rad/s Radian trén giay
Gia toc goc f rad/s’ | Radian trén gidy binh phuong
Lye F N Niu ton
Dong lugng K | kgm/s | Kilogam nhan mét trén gidy
Cong A J Jun
Nang lugng W J Jun
Cong suat P W Oat
Mo men lyc M N.m Niu ton nhan mét
M0 men quén tinh | kg.m* | Kilogam nhén mét binh phuong
Kilogam
Mo men dong lugng L kg.m?/s | nhan mét binh phuong trén gidy
Dién tich q C Cu long
Mat d¢ dién dai A C/m Cu long trén mét
Mat d dién mit o C/m* | Culéng trén mét binh phuong
Mat do dién khoi p C/m’ Cu l6ng trén mét khoi
Cudmg dg dién truomg E V/m Von trén mét
Cam (mg dién D C/m> | Culong trén mét binh phuong
Dién thong (1 V.m Vo6n nhan mét
Thong lugng cam img dién | ®p € Cu long
Dién the Vv \ Vén
Higu dién the U \ Vén
Dién dung C F Fara
Cudmg do dong dién I A Ampe
Mat do dong dién j A/m’ |  Ampe trén mét binh phuong
Suit dién dong 3 Vv Vén
Pién tro R Q Om
Pién trd suat p Q.m Om nhan mét
Cam (mg tir B T Tesla
Cudng do tir trudng H A/m Ampe trén mét
Tir thong D, Wb Vé be
Hé s6 tu cam L H Hen ry
Hé 56 ho cam M H Hen ry




Phan |
CO HOC

Chuong 1
PONG HQOC CHAT PIEM

Muc tiéu:

1. Hiéu dwoc cée khai mem co ban va ddc trung ctia chuyén dong chat
diém nhie: hé quy chiéu, van téc, gia toc.

2. Phan biét va viét dvge cdc plmng trinh ciia chuyén dong thang bién
doi deu chuyén dong tron, chuyén dong cua vat bi ném (ném xién, ném
ngang trong trong truong deu, bé qua sirc can khong khi).

3. Van dung dzro’c cac phzm'ng trinh ciia mét s6 dang chuyén dong don
gian dé xdc dinh van toc, gia toc, quang dwong, thoi gian...

Néi dung kién thirc trong chwong 1 la tién dé giup sinh vién tim hiéu
cac kien thirc trong chuong 2, chuwong 3, chwong 4.

1.1. MOT SO KHAI NIEM CO BAN
1.1.1. Chuyén ddng va hé quy chiéu

Chuyén dong la su thay doi vi tri clia vt nay doi véi vat khac trong

khong gian, theo thoi gian. z,

Pé khao sat chuyén dong cua vat, / R

ta phai chon hé quy chiéu. .
Hé quy chiéu bao gom hé toa dd T

gan lién véi mot vat lam moc duge quy

udc dimg yén dé xac dinh vi tri cua vat 0

khac trong khong gian va dong ho gin U

v6i hé nay dé xac dinh thoi gian.

Hinh 1-1.
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H¢ toa d¢ thong dung nhat 1a hé toa do Descartes. Vi tri cia mot diém
M bat ky duoc xdc dinh boi bén kinh vecto i =OM (hinh 1-1):

f=x|+yj+zk (1-1)
Trong dé: i, j, k lan lugt 1 cdc vecto don vi chi phuong trén cée tryc
Ox, Oy, Oz.

1.1.2. Chit diém

Chuyén déng thyc té cua cac vat nhin chung la phtc tap, dé don gian
khi nghién ciru, ngudi ta dua ra khai ni¢ém chat diém.

Chat diém la vat thé cé kich thude rat nho so véi cac quang dwong no
di duoc hoac voi cac khoang cach ma ta quan sat no.

Vi du: Khao sat chuyén dong cuia xe 6 to tir thanh phd A dén thanh pho
B, trong truong hop nay xe 6 t6 duoc coi la chét diém vi kich thudc cia né
nho hon rat nhiéu so véi quing dudng quan sat.

1.1.3. Céc phwong phap mé ta chuyén djng

Phicong phdp vecto: Trong hé toa d¢ Descartes, vi tri ciia chat diém M
dugc xac dinh boi ban kinh vecto T . Khi chat diém M chuyén dong thi vecto
T thay doi theo thoi gian:

r=1(t) (1-2)

Phirong phap toa do: Chiéu (1-2) Ién céc truc toa do Ox, Oy, Oz, ta
xac dinh duoc vi tri cua chit diém M:

X =X(); y=y(t); z=z(t) (1-3)

Phwong phdp ti nhién: Phuong
phap nay dugc sir dung khi di biét trudge
quy dao chuyén dong cua chat diém. Vi
tri cua chat diém M trén quy dao ¢ mo;
thoi diém khac nhau duoc xac dinh bang

cach chon mot diém O trén quy dao lam géc va chon chidu duong theo chiéu
chuyén dong (chiéu mili tén trén hinh v&) (hinh |- 2). Khi dé, vi tri cua chat

diém M duge xéc dinh bing quing duong s tr O dén M. Phuong trinh
chuyen dong cua M trén quy dao ¢o dang:

Hinh 1-2.

s=5(t) (1-4)
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Phuong trinh (1-2), (1-3), (1-4) goi la cic phuong trinh chuyén dong.

Vay, phuong trinh mo ta sy bién di vi tri cua chat diém theo thoi gian
goi 1 phuong trinh chuyén dong.

L.1.4. Phuong trinh quy dao

Quy dao 14 duomg ma chit diém chuyén dong vach ra trong khong gian.

. Phwong trinh quy dao la phwong trinh mé ta dang dwong di ciia chat

diem.
F(x,y,z) =0 (1-5)

\ e \ A ‘A A1 ! v ’
Phuong trinh quy dao cia chat diém c6 thé tim dwge bang cich khir
< e : \ } AP : ey 143
tham sO t trong cdc phwong trinh chuyén dong cua chat diém.

Vi du: Phuong trinh chuyén dong ciia mét chit diém c6 dang:
Xi=2t:0V= 58
Khir t trong cdc phwong trinh trén, ta dugc phuong trinh quy dao:

sk,
T

1.2. VECTO VAN TOC

Vecto van toc la dai hwong vat Iy dac trung cho phwong chiéu va sie
nhanh cham ciia chuyén dong.

1.2.1. Vén toc trung binh

Xeét mot chat diém chuyén dong trén ZA v

mot quy dao bt ky trong hé toa do Oxyz
(hinh 1-3). Tai thoi diém t, chat diém & vi

tri M;, xdc dinh boi ban kinh vecto 7.

Pén thoi diém t, =t, +At, chit diém & vi

.
>

tri M5, xac dinh Pm béan klr’lh ve'ctor L O  Hinh 13 -
Vecto dich chuyén cua chat diém sau

3 - emrer o)
. A AT T = THUDNG U121 HOZ EXNC NCHEP 24 w21
khoang théi gian At la Ar =T, —1,. NURGY&MHHthgIHU vik

0?2 |
032730
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