§3. DANG LUGNG GIAC CUA sO PHUC
VA UNG DUNG (2 tiét)

I-MUC TIEU
Kién thire
Gitip hoc sinh :
— Hiéu ro khdi niém acgumen clia s6 phiic ;
— Hiéu rd dang luong gidc cia s6 phiic ;
— Biét cong thiic nhan, chia s6 phitc dudi dang luong gidc ;
— Biét cong thiic Moa-vro va iing dung vao luong giic.
Ki nang
Gitp hoc sinh :
— Biét tim acgumen cua so phiic ;
— Biét doi tir dang dai s6 sang dang lugng gidc cia s6 phiic ;
— Tinh todn thanh thao phép nhén, chia s6 phic dudi dang luong gidc ;
— Sir dung dugc cong thiic Moa-vrao.
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_ NHUNG PIEU CAN LUU Y

1.

1l - GOI Y VE DAY HOC vA

Khi giang day, gido vién cin dé y nét n6i bét cha bai niy 1a ¥ nghia hinh hoc
ctia phép nhan (chia) cdc s6 phitc dugc thé hién rd rang nhd dang luong gidc
ciia ching. Dudi dang luong gidc, dé nhan (chia) hai s6 phiic ta ldy tich
(thuong) cdc modun va téng (hiéu) cic acgumen cla ching.

Nhiéu ting dung hinh hoc, dai s6, lugng gidc cla cdc so phic nh dén dang
luong gidc cua ching, trong d6 cong thitc dang chii ¥ 1a cong thic Moa-vro.

Vé nguyén tic, viéc doi tir dang dai s6 z = a + bi (a, b € R) sang dang lugng

gidc z = r(cos@ + ising) khong gip kho khin gi 16n. Khi biét biéu dién hinh
hoc s6 phiic z boi diém M trong mat phang phiic thi » = |z| 1a khodng cich
OM, @ la s6 do mét goc lugng gide (Ox, OM) (tinh da tri cia acgumen cua z
do ton tai vo s6 goc lugng gide ciing tia diu tia cudi da dugce hoc sinh lam
quen & I6p 10, 16p 11). (Mdy tinh bo tdi thudng cé ca phim thuc hién riéng
phép chuyén d6i nay, do ciing 1a chuyén doéi tir toa do vuong goc (a ; b) sang
toa do cuc (1 ; @) cia diém M trong mit phang).

Tuy nhién hoc sinh thuong quén doi hoi r > 0 trong dang lugng gidc
r(cos@ + ising) cua s6 phic z # 0, doi khi nhim ca diu +, — trudc chir
cos@, sing va c6 khi doi chd hai chit cosg, sing. Gido vién nén nhic nhd
hoc sinh nhimg diéu nay qua nhimg vi du, ciu hoi, bai tap.

SGK da néu mot ing dung cta cong thic Moa-vro vao luong gidc la tinh
cosng, sinng theo cdc luy thira cua cos¢@ va sing, cé dé cap dén can bac
hai ctia s6 phiic dudi dang lwong gidc. Cin bic n cua s6 phic chi dugc gidi
thié¢u trong bai doc thém.

* Dy kién phdn phoi thoi gian (=) M(z)

Muc 1 : | tét

Muc 2 vimuc 3 : 1 tiét
Luyén tap : 1 tiét (=) M(z)
On tap chuong : 2 tiét.

=Y

(8]

Hinh 4.7
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» Goi y vé cdc hoat dong trén lop
[H1| Muc dich : Diing biéu dién hinh hoc ciia s6 phiic dé tim acgumen ciia né.
Trd l0i : z biéu dién béi OM thi —z biéu dién boi ~OM nén cé acgumen la

@+ 2k+Dm (k e Z) ; - biéu dién boi M’ déi xitng véi M qua Ox nén cd

acgumen 14 —@ + 2kn (k € Z), —z biéu dién bdi ~OM' nén c6 acgumen

| —

LS|

-+ 2k+1)n (ke Z),con — = —z = i: cO cung acgumen vai - tic

|
= = 2
= LZ |3|

la —p + A2n (k € Z). (h.4.7).
IH2| Muc dich : Dé chudn bi cho chiing minh dinh If ngay sau dé.
Trd loi : Dé thiy ‘ : ‘ = ﬁ (xem bai tap 8) hoac viét

I 1 1

= — (a = bi) thi duoc

a+hbi G+ pt

Vay
1 1 el
~ = —(cos(—) + isin(—¢)).
z r

IV — GOI Y TRA LOI CAU HOI VA BAI TAP

27. a) z = r(cos(—@) + isin(—¢)) ;
-z = r(cos(p + m) + isin(¢ + ©)) ;
1
|2

r
h{l 1 il

| !
z =—(Ccos@ +isIinQ) ;
r

L]
z
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kz = kr{cose +ising) khi k>0,
kr(cos(p + m) + isin(p + m)) khi k£ < (.

kz = —

byz=1 +N‘r§ = Z(CGSE +fsinE),
3 3
[ 4 . )
-z = 2| cos— + isin— |,
3 3
I 1[ n ..HJ
= = —| COS— +I8In— |.
Z 3 3

kz = Ek(cas% + fsing] néu k =0,

e —Zk(cnsﬂ + fsinﬂj néu k < 0.
3 3
28. a) I—E«E = Z(CGS(—E] + fsin[—E]].
3 3
l+i= 'JE[L‘DSE—F isinE). Tu do suy ra:
4 4
(1—i3)1 +i) = N’E[cus[—%) + ;‘sin[~%ﬂ,

1-if3 _ @[cgs(—%] + f'““(‘%ﬂ'

I+

b) 2i = 2(cnsf +r‘sinE),
2 2

KJ + fsin(—gﬂ. Tir do suy ra

3-i= 2[;:95(—3

2i(\f3 - i) = 4(EGSE + fsinE]
3 3
(cing ¢6 thé tinh 2i(v3 — i) = 2(1 + if3) = 4(::95% + isin gj ).
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29,

1 -\E -uE|: ( J'I:] [ n):|
c) - = = —|cos{ —— |+ isin| —— | |.
2 + 2 4( T '.n:] 4 4 4
msz+:31n—

. . Tl: _—
d) sing + icosep = CGS(E = (p) + :sm(E = 1;!?).
{l =+ !]H) = (Cf:; + CE{}'I C‘;gf o C;lg.llﬁ + C } +
+ (Clgi +Cia i +..+Clg i),

phan thuc & v& phai 1a Cfy — Ciy + Ciy — ... + Cjg — Cl5.
19
Mat khac, (1 + f}'l} = [ﬁ[ms% + fsin%ﬂ
19 . 19?1]
f— + i bl NP
{-J_) (cm 3 Isin 4
-(\r)w[ £ i€]=~—29+2"'£.

Vay €% — C% + Cfg — i +C15 —€ = 2% =512

Cdch khdc : Dé ring (1 +1)* = 2i, tacé YA

I £ —
a+n"? =020 +i) 6 .~
= 2%i(1 + i)
= 27 (=1 4. 4

Tir d6 suy ra s6 cdn tim 14 —2°.,

. [3-\-"§+(l+3«f§)f:|{3-

300 L = g
z 10
|
=1 ++31.
b) Xét tia Ox thi ta c6 (hinh 4.8) = p—t
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2 T . K Tt o 2
Jl.a)Tacd @ = cos— + isin—, & = COS— + i §in—,
4 4 3 3

sd (OM, OM’) = sd (Ox, OM") — sd (Ox, OM) = @' — @ = acgumen— (sai khéc

k2m) (trong d6 ¢ va @' theo thit tr la acgumen clia z va ). Tir dé do

:—_ = 1++3i c6 acgumen la g+k2:rr (k € Z), nén goéc lugng gidc

(OM, OM") ¢6 6 do % + k21 (k e 7).

21

3 _'|-'.ﬂ

3 T T | Mo s W
Z = (cns—- +rs1n—) = cos— + isin— = ®, (€)
2 12 4 {z1) L)

5 = (zp8) = z3e® = 70 = @ (dé thdy &° = 1), (z0)

3 2:3 _ 3.6 _ .3 ¢ !
2 =(5p) =506 =p=0
b) Xem hinh 4.9 (dé ¥ rang mot acgumen cua zy& oy

2

. 3m 5 Tn
la i mot acgumen cua zﬂz-:z la —E]. Hinh 4.9

V — BO SUNG KIEN THUC

A — Dang mii cua so phiic va cong thirc O-le

B

Dé dién ta ngin gon va sit dung thudn lgi cong thic nhan hai s6 phic dudi
dang luong gidce, ngudi ta con ding dang mi cua s6 phitc nhu sau (duge trinh
bay trong nhiéu SGK nudc ngoai).
Vi s6 phitc z ¢6 modun bing 1, ta viét z = cose + ising va dit

e'? = cos@ + ising.
Khi do, ro rang ta co

e'? oi?' = ollete)
va cong thic Moa-vro trg thanh

(c’"” Y = ™ (véi moi s6 nguyén n).
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Véi s6 phiic z 6 modun |zl = r > 0, c6 acgumen ¢, viét
z = r(cosg + ising) = re'® ;
dang d6 goi la dang mil cta s6 phic z # 0. Cong thitc nhan hai s6 phirc
tro thanh
(re'?)(r'e) = rre P,
2. Dé thay
- e'? +e7'? Gin e'? —e™?
CoOSp = ————_ sl = —
2 “ 2i
cdc cong thiic nay goi la cong thiic O-le.
Str dung céc cong thifc nay ciing véi cdc tinh chit ciia dang mii néi trén, c6 thé
dé dang giai dugc mot s6 bai todn lugng gide, chang han :
a) Cong thire ha béac : Viduy, taco
3 P i
s p = ———
21
— _LI[EEJ'@ _ 6—31};} _] 3er'¢.‘re—r'ga(ﬁr'¢1 _ E—:'g::r)]
81
k- ; L. :
= —E{sm 3p —3sing) = Z[_Sm 3p + 3sing).

b) Cong thitc bién doi tich thanh tong : Vi du, ta co

E:.!':12' i E—r'a Eiﬁ + E—i,[f
cosacosfi = .
2 2
| [ei{{r+ﬁ§ " E—r‘(rz+ﬂ‘.l . ﬂ:'(cz—ﬁ‘} + e—r’(cx—ﬁ}l:|
2 2 2

- [cos(er + F) + cos(a — )]

)
¢) Cong thife bién déi téng thanh tich : Vi du, ta ¢6

| d tﬁL (a2fa-p)

ke
2 2 2

e pef —el 2 2
ath ( .a-f __.a—_,_ﬂ')
e

J.
B = 2 e 2

J.a+ﬁ _
=@ 2 Deoes ‘B,
2
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tir do suy ra
o+ f cos & Jii
2
i cos Z— ‘3,
2
3. Trong cdc gido trinh ham bién phiic & bic Pai hoc di xay dung ham sd bién
50 phtic

cosa + cos ff = 2cos

singa + sin f = 2sin

c=a+ib> e =e%™ = e%cosh + isinb).

D6 1a mot haim nguyén, déng vai tro quan trong trong li thuyét him bién phuic.

B — Sé phitc v6i hinh hoc phang
Vé hinh hoc, s6 phiic gitip khao sét siu sic nhiéu diéu trong mat phang. Ngay
& bac Trung hoc pho thong, ding s6 phiic ciing c6 thé dién td mot s6 vin dé
ctia hinh hoc so cip trong mat phang, dac biét vé cac phép doi hinh, phép dong
dang trong mit phiing (mot s6 SGK nude ngoai ¢6 trinh bay nhiing diéu nay).
Dé thiy bién d6i ctia mat phang phic bién diém M tuy ¥ biéu dién s6 phic z
thanh diém M' biéu dién s6 phiic =’ sao cho :
1) z'=z+ B (f1a s6 phic cho trudc) 1a phép tinh tién theo vecto u biéu
dién s6 phiic .

2) ' —zy = a(z — z) (a la s6 phiic cho trude, |al =1, z; 1a sd phic cho

"
I

trude) 14 phép quay tim A (biéu dién so phic z,) voi goc quay 1a mot

acgumen cua . biéu dé suy ra tir : |AM| = |z'- 3[]| = |a’| z— 2U| = |z ~ 2

|AM| va khi M = A, mot géc lugng gidc tia ddu AM, tia cudi AM' ¢6 56 do Ia

Z — 2

- -

ot Lﬂ

mot acgumen cua =@

Tir d6 suy ra phép bién déi xdc dinh bdi z' = @z + f (lal =1, f1a s6 phic
tuy ¥ cho trude) la mot phép tinh tién khi & = 1 va mot phép quay khi e # 1
(vikhi @# 1 thi z' = @z + # ¢6 thé duge viét thanh z' -z, = a(z — z;) V6

|
A=
l —a

255



3) z' = zy = k(z — zy) (k thuc Khéc 0, z, 1a s6 phiic cho trude) 1a phép vi tu
tam A (biéu dién z,) véi hé s6 vi ty k.

Tir dé suy ra phép bién déi xdc dinh boi z' = az + f (a. S 1a s6 phiic cho
trude, e # () la mot phép tinh tién khi & = 1, con khi e # 1, nd 1a hop thanh
cua mot phép quay (vdi goc quay 1a mdt acgumen cua @) véi mot phép vi tr
), tifc 12 mot phép dong dang trong mat phang.

cling tam (véi hé s6 vi tu 12 |a



