CHUONG 0

CHUYEN PE: CAC PHUONG PHAP GIAI VAT Li
Chuong nay tac gia trinh bay vé ba phwong phap hay dung (ngoai phwong phap dai s6 thong thuong)
trong gidi bai tap Vat li. bo la:

- Phwong phap so phtc.

- Phwong phap gian do vécto trong giai toan dién xoay chiéu.

- Phuwong phap chuan héa.
Chuong nay coi nhw mét phu luc, cé nhitng kién thitc ban doc phai doc tir cac chwong sau méi hiéu dugc.
Do d6, t6t nhat ban nén bat dau tir chwong 1 ctia cudn sach.
A. PHUONG PHAP SO PHUC
I. CO SO PHUONG PHAP.

Xét dao dong didu hoa c6 phuong trinh: x =Acos (wt +¢,)

Dao dong nay c6 thé biéu dién bang vécto quay A =OM (xem chi tiét & phan VI. 1 chwong I)
biém M(t) c6 toa do (Acos(wt +¢,); Asin (wt +¢,)) dugc biéu dién bdi mot s6 phitc c6 dang:
z =x,, +y,i =Acos(wt +¢, )+ Asin(awt + ¢, ).i

=A [ cos (wt + @y )+sin (wt + @, )1] — Aprm)

Ki hidu z =AZ (ot +¢,)

Mo

O

Nhuw vay, diém M(t) chuyén dong tron déu quanh tdm O cda dwong tron lwgng giac co thé biéu dién bang
sO phitc dang lwgng giac nhu sau

7 =A™ = A/ (wt + @)
Ma hinh chiéu caa M(t) 1én Ox biéu dién dao dong diéu hoa.
x =Acos(wt +@,)
Nén ta ¢6 thé coi dao dong dieu hoa x =Acos(wt +¢,) (hay mot dai lwgng bién thién diéu hoa) c6 thé

biéu dién bang s6 phitc dang lwgng giac nhu sau
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7 =A™ = A/ (wt + @)
Xét hai dao dong diéu hoa cung phwong cung tan s6 c6 phwong trinh

x, =A cos(wt +¢,)
x, =A, cos(at +@,)

Phuong trinh dao dong tong hop la
x =x, +x, =Acos(wt +¢)
Hai dao dong nay dugc biéu dién dudi dang lwgng giac ctia s6 phitc la

z, =A cos(wt + ¢, ) + A sin (ot + ¢, )i
z, =A, cos(at + @)+ A, sin(wt + @, ).i

Ta co
z=z+z, =A cos(wt +@)+ Asin(wt +@).i+ A cos(wt +@,)+ A, sin(wt +¢, ).
=Acos(wt + @)+ Asin(wt +¢).i =AZ(wt + @)

SG phitc nay biéu dién dao dong diéu hoa c6 phwong trinh X =Acos(wt +¢), 1a phwong trinh caa dao
dong tong hgp x; va x..
Nhw vay, viéc tong hop dao dong diéu hoa cung phwong cung tan s6 dong nghia vGi viéc cong cac so
phitc biéu dién dao dong do.
Vi trong tong hop dao dong, tan s6 goc bang nhau nén ta chi quan tdm dén van dé tim bién do tong hop va
pha ban dau cia dao dong tong hgp. Tai thai diém ban dau t = 0, ta cé:

z, =A cos(p )+ Asin(g )i =Ae” =AZLg,

z, =A, cos(@,) + A, sin(g,).i =Ae” =A L,

z =Acos(@)+ Asin ()i =Ae” =ALgp

Vithénén: z =z, +z, © |ALp =ALy + ALy,

Trong mdy tinh cam tay, AZ¢ ki hiéu duwgi dang rZ6 .

II. SU DUNG MAY TiINH THUC HIEN PHEP TOAN VE SO PHUC.

May tinh & day tac gia dung la CASIO fx - 570ES, cac may tinh doi twong duwong (VINACAL,..) lam
twong tw. Duéi day la cac ché do trong may tinh

Cac budc chon ché do Thao tac Y nghia két qua
Cai dat ban dau (Reset all): Bam: SHIFT MODE 93 = = Reset all
Phép toan thong thuong Bam: SHIFT MODE 1 Man hinh xuat hién Math.
Phép toan veé s6 phiic Bdm: MODE 2 Man hinh xuat hién CMPLX
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Dang toa do cuc dai: rZ£6 (ta Bam: SHIFT MODE (3 2 Hién thi s6 phic kiéu r26
hiéu: AZgp)

Dang toa do dé cac: a +bi Bam: SHIFT MODE [ 31 Hién thi s6 phttc kiéu a + bi
Chon don vi do goc la do (D) Bam: SHIFT MODE 3 Man hinh hién thi chit D
Chon don vi do goc la rad (R) Bdm: SHIFT MODE 4 Man hinh hién thi chit R
DPé nhap ki hiéu goc £ Bdm: SHIFT (-) Man hinh hién thi ki hiéu £

III. VAN DUNG PHUONG PHAP TRONG BAI TOAN TONG HQP DAO PONG.
1. Cach nhap vao may tinh

J
wt +—
3

Xét phwong trinh x =8cos . Dang s6 phitc ctia né 1a 8260° hodc 84%.

DE biéu dién trén may tinh, ta lam nhu sau
- Chon ché do tinh toan vdi s6 phic
Bam may MODE 2 man hinh xuat hién chit CMPLX
- Chon ché d6 tinh goc (la d6 hay rad)
Néu chon don vi do géc la do (D) ta bam: SHIFT MODE 3 trén man hinh hién thi chit D. Nhap may: 8
SHIFT (-) 6 0 sé hién thi la: 8260
Néu chon don vi do gbc la Rad (R) ta bam: SHIFT MODE 4 trén man hinh hién thi chit R.

1
Nhap may: 8 SHIFT (<) (77) : 3 sé hién thi la: BLEE

Tuy thudc vao bai toan ma ta dung ché do tinh goéc theo d6 hay rad. Cach chuyén tir rad sang do

(p(D)Jr
180°

¢(rad) =

STUDY TIP

Dé chuyén tir dang dai sd cia s6 phitc a + bi sang dang lwgng gidc AZ@ tabam SHIFT 2 3 =

. . 1
Vi du: Néu trén mdy tinh hién thi: 4+ 4+/3i thi ta bAm phim SHIFT 2 3 = s& thu dugc két qua: 8~ 57[

Dé chuyén tir dang lwgng giac AZ@ sang dang dai s6 a + bi, ta bAm SHIFT 2 4 =

. 1 . e , ~ PO
Vi du: Néu trén may hién thi: 8£ Eﬂ thi ta bam phim SHIFT 2 4 = sé thu dugc két qua: 4 + 4\@1'

IV. VAN DUNG PHUONG PHAP GIAI BAI TOAN DPIEN XOAY CHIEU

1. Tong tré phitc. Pinh luat 6m dang phirc

Xét mach dién RLC mac ndi tiép, dién trd thuan va cuén cam thuan.

Gia stt cwong d6 dong dién trong mach la i, =I; cos (wt + §0])(6 day ta ki hiéu biéu thitc cwong do

dong dién la i, dé phan biét v&i i trong s6 phitc) va hiéu dién thé dat giita hai dau doan mach la
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u =U, cos(wt +¢,).

Hiéu dién thé tirc thoi giita hai dau dién trd, cudén cam va tu dién lan lugt 1a

u, =U,, cos(at +¢,)

iu, =U,, cos

wt+@ +ﬂ
2

u. =U,. cos

wt+ @ - ZJ
.

Tt gidn d6 vécto chung goc va dua vao si biéu dién hinh hoc ctia s6 phitc, ta biéu dién cac dai lwgng bién
thién diéu hoa U,Ug,U,Uc duwdi dang dai s6 cia s6 phitc nhw sau:
u, =U,, +0i
u, =0+U, i
u. =0-U,.i
u=U,cosp+ (U0 sin )i
Vi U =u, +u, +u, néntacé U,cosp+(U,sing)i =U,, +0i +0+U,i+0- U,.i
e Zcosp+Zsingi=r+(Z, - Z.)i
Mat khac, ta c6 bién doi sau:
u =U, cos(wt +¢,) =1,Z cos(wt + ¢,)

) cos(a)t+(pu)_, cos(a)t+q0u)
cos(wt +¢) " cos(wt +¢,)

=1, cos (awt + ¢,

Ma dai lugng bién thién ditu hoa cos(wt+@) 6 thé biéu dién dwsi dang s6 phic
z =cos(wt + @) +sin(wt +@).i P& cho gon ta dat X =wt+¢ . Khi d6 ta c6

X,- X, =(ot+¢)-(wt+¢)=¢,- ¢ =¢
Tiép tuc bién dai biéu thitc trén, ta c6

cos(wt+¢,) . _cos(x,) . cos(x, )+sin(Xx,).i
—————————————————— —_l

u=i. =i. =i.
“cos(wt+@) " cos(X,) " cos(X,)+sin(X,).i

[cos(x, ) +sin (X, )] [cos(X,)- sin(X,).i]

=il [cos(X,)+sin(X,)i] [cos(X,)- sin(X,).i]

cos (X, Jcos (X, )- sin (X, )sin(x, )42 + [ sin (X, )cos (X,)- cos(x, )sin(X,)] i
cos® (X,)- sin® (X,).i*

e

cos(X, - X, )+sin(X, - X,).i
cos’ (X,)+sin*(X,)

=i.Z

=i.Z [ cos(X, - X )+sin(X, - X,)i]

=i.Z[cos g +singi] =i. | R+(Z - 2.)i|
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bat |Z° =R +(ZL - Z; )i goi la tong trd phitc. Néu trong mach thiéu phan tit nao thi cho phan t dé

béng 0. Khi d6 ta ¢6 |u =i,.Z"

—~

Hay c6 thé viét duédi dang |i, -

Dang nay goi 1 dinh ludt Om dang phtic.
Nhdn xét: T biéu thitc trén, ta suy ra mot s6 hé qua rat quan trong sau:
- Néu ta biét dugc biéu thitc cta u, biét dwgc tong trd phitc thi ta sé viét dugc biéu thic i.
- Neéu ta biét dugc biéu thitc cua i, biét dugc tong trd phitc thi ta sé viét dugc biéu thitc u.
- Neéu ta biét dugc biéu thitc ctia u va i, ta sé suy ra dugc tong trd phirc, va tir dé biét dugc cac
gia tri R, Z;, Z¢ trong mach.
2.Van dung

V. LOI KET VE PHUONG PHAP SO PHUC.

Nhu vay, chiing ta da tim hiéu xong phuong phép s phitc. Va ching ta can rit ra dugce kinh nghiém: khi
ndo thi dung phuong phdp sé phic?
Cau tra 1oi la:
- Khi ta can tong hgp cac dai lvgng bién thién diéu hoa cung tan s6, cung phuong.
- Khi ta mudn viét biéu thitc cwdng do dong dién, hiéu dién thé trong doan mach RLC mot cach
nhanh chéng ma khéng can phai tinh tang .
- Khi ta mudn tim cac phan t¥ va cac gia tri cia no trong hop kin X khi biét biéu thitc u va i. Nam
vitng ban chat Vat li, biét cach ap dung phwong phap sé khién ching ta giai cac bai toan liét ké

bén trén trén mot cach nhanh chong.
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