Pé thi toan Ta Tai 1l ban B théi VNCH nim 1971 (thoi han 3 gio, hé s6 5)

Cau héi (mdi cau 2 diém)
1. Tim phuong trinh gi& cia mot chuyén dong thang biét van téc 1a v =3t + 4t — 5 vakhi t=2
thi dong tir ¢ vi tri ¢ hoanh do la —1.

Logx+Logy=3
Logx—Logy=-1

2. Giai hé théng phuong trinh dong nghiém: {
Log chi logarit neper cia mot s6

3. Cho N=n’+n+1 (nla mot s nguyén duong). Tim tat ca nhitng tri sé cia n dé N chia dung
cho 7.

4. V& trong hé thdng truc truc chuan x'Ox, y’Oy, dudng biéu dién cua: y =+/—x* +4x+21

Bai toan (mdi cau 3 diém)

Trong mot hé thng truc truc chuan xX'Ox, y'Oy cho 3 diém A, B, C nam trén x'Ox sao cho

OA =4, OB=-0C=2. (V) lamét vong tron luu dong qua B va C, (a) 1a duong ddi cuc cua A

dbi vai (V).

1. Tinh phuong tich ctia A d6i véi vong tron (V).

2. Chung to rang (a) di qua mot diém cb dinh D va tinh toa d6 caa D.

3. Vong (V) cat truc y'Oy tai E va E’. AE va AE’ lai cat (V) tai T va T'. Chuang to D 12 truc tam
cua tam giac AEE’. Tim quy tich ciia T va T’ khi (V) thay ddi.

4. Tiép tuyén cua (V) tai T cat (a) tai M. Tim duong ddi cuc cua M d6i véi (V), va ching to
MT di qua mot diém cb dinh F. Tim quy tich ciia M khi (V) thay ddi.
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Bai giai (Vi X. Hoai, cuu hoc sinh trwong trung hoc Chu Van An Sai Gon)

Cau héi (mdi cau 2 diém). (Téng cong thei gian cho 4 cau héi = 11 phat)

1. Tim phuong trinh gi& cia mot chuyén dong thang biét van téc 1a v = 3t% + 4t — 5 va khi t=2
thi dong tir ¢ vi tri c6 hoanh d6 l1a —1. (Thai gian = 2 phat)

Goi x (t) 1a hoanh d6 cua dong tur ¢ thoi diém t.
x(t) t t

v(t):% = Ids=jv(u)du = x(t):—1+_[(3u2+4u—5)du:t3+2t2—5t—7
-1 2 2

Logx+Logy=3
Logx—Logy=-1

2. Giai hé théng phuong trinh dong nghiém: {
Log chi logarit neper cia mot s6. (Thoi gian = 1 phit, tinh nham trong dau dwgc)
Cong/trir hai phuong trinh rdi chia déi ca hai vé

Logx=1, Logy=2 = x=e, y=¢°

3. Cho N=n’+n+1 (nla mot sé nguyén duong). Tim tat ca nhitng tri s6 cia n dé N chia dung

cho 7. (Thai gian = 5 phut)
Pinh nghia: Néu n chia choy du z, ta viét n =z (mod y)
Pinhly: n=z(mody) = kn=(kz) (mody); n+r=(z+r)(mody)

Pinh Iy: Tét ca nhiing s6 nguyén duong n déu ¢ thé duogc biéu thi dudi dang n =z (mod y),
z=0,1, ..., y-1.

n chiadungchoy = n=0(mody). Khao sat 7 truong hop n=z(mod 7), z=0, 1, ..., 6.

() n=5@mod7): N=5%+5+1=31=3(mod7)=0 (mod7)
(99 n=6(mod7): N=6>+6+1=43=1(mod7) =0 (mod7)

Khong phai dap sd
Khéng phai dap sb

(@ n=0(mod7): N=0°+0+1=1(mod7)=0 (mod?7) = Khdng phai dap s6
(B)n=1(mod7): N=1?+1+1=3(mod7)=0 (mod7) = Khong phai dap s6
(©)n=2(mod7); N=2°+2+1=7=0(mod7) = Papsh
(d)n=3(mod7): N=3*+3+1=13=6(mod7)=0(mod7) = Khong phai dap sb
() n=4(mod7): N=4>+4+1=21=0(mod7) = Papsd

=

=

Két luan: N chia dng cho 7 néu va chi néu n chia cho 7 du 2 hoic du 4.

4. V& trong hé thong truc truc chuan x'Ox, y'Oy, dudng biéu dién cia: y=+—x* +4x+21.
(Thai gian =~ 3 phat, ké ca thi gio vé hinh bing tay)
Binh phuong ca hai vé cua ham so.
2 —

yi=-xX"+4x+21 = X' -4x+4+y*=25 = (x-2)’+y’=5°, y=0
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Pay 1a phuong trinh cua nira vong tron tam (2, 0), ban kinh 5, nam trong nira mat phang bén
trén truc x'Ox.

y
A

h

B e e e T

> X
-3 @)

Bai toan (mdi cau 3 diém) (Téng céng thoi gian cho bai toan = 53 phut)

Trong mét hé théng truc truc chuan xX'Ox, y'Oy cho 3 diém A, B, C nam trén x'Ox sao cho

OA =4, OB=-0C=2. (V) lamot vong tron luu dong qua B va C, (a) 1a duong dbi cuc ciia A

d6i véi (V). (V& hinh bang tay = 5 phat)

Y A’la diém nghich dio cia A dbi véi (V)
P la tam vong tron (V), AQ la tiép tuyén cia (V)

1. Tinh phuong tich ctia A d6i véi vong tron (V). (Theoi gian < 1 phat)
11, (A) = AB-AC = (OA-OB)(OA-0C) = (4—-2)(4+2) =12, V(V)
2. Chung to rang (a) di qua mot diém c¢b dinh D va tinh toa d6 caa D. (Thai gian =~ 10 phut)

Pinh ly: Giao diém D cua duong ddi cyc (a) cia A voi mot cat tuyén bat ky caa (V) qua A,
cit (V) tai hai diém B va C, tao ra mot hang diém diéu hda CBDA = —1.
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Trong bai toan nay thi A, B, C ¢ dinh; do d6 D ciing phai ¢ dinh. Dung cong thirc Newton
OB°=OD-OA = ﬁ=@2/ﬁ=22/4=1
Két luan: Puong déi cuc (a) cia A di qua diém cb dinh D trén truc x'Ox, va OD =1, V(V).

. Vong (V) cit truc y'Oy tai E va E’. AE va AE' lai cit (V) tai Tva T'. Chung té D 14 tryc tam
cuia tam giac AEE’. Tim quy tich cia T va T’ khi (V) thay d6i. (Thai gian =~ 20 phat)

¥ ;
A Quvudc: Ela giao diem cua (V) vor Oy
E

E’ la giao diem cua (V) vor Oy’

V& cac duong E'T va ET'. Vi gdc noi tiép bang nira cung bi chan nén ZETE'= ZET'E’ =90°.
Do d6 E'T va ET’ la hai duong cao cia AAEE'. Buong cao con lai cuia AAEE’ [a AO. Giao
diém D’ cua AO, E'T va ET' 1a tryc tdm cia AAEE’. Biém D’ ndm trén dudng cao AO; do do
D’ ciing phai nam trén truc x'Ox. Goi phuong tich cua D’ d6i véi (V) 1a I, (D), taco

D DT

o

AD'OE'~AD'TA = = OD'-D'A=E'D'-D'T=CD’-D'B

m, (D) |m,(D)

my/ !

I'I'I
@)
@)
>

Mt khac, D’A=0A-0D’, CD'=CO+0OD’ va D'B=0B-0D". Do d6 taco
OD'-DA=CD'-DB = OD'(OA-0D')=(CO+0D’)(OB-0D’)

OD'-OA-OD'’ =0D' (OB-C0)+CO-0OB-0D'"
0D'(03+C0-0B)-COGE = OD-44-
4 2 2 2 2
So sanh véi két qua cua phan 2 bén trén, tacé OD’=0D =1 = D'=D. T d6 ta két luan D
phai la truc tm cua tam giac AEE'.

T va T’ nhin doan thiang D'A (= DA) ¢é dinh véi géc 90°. Do d6, T va T’ phai nam trén vong
tron (U) dinh boi duong kinh DA. Do quy uéc phét biéu trong hinh 3, ta biét thém rang T (T")
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nam trén nira mat phang bén trén (dudi) truc X’Ox. Néu ban kinh cua (V) — o va tdm cua (V)
nam trong nira mat phang bén trén x'Ox thi T — A va T’ — D, nhung néu, nguoc lai, tim cua
(V) nam trong nira mat phang bén dudi truc XOxthi T > D va T’ — A.

Két luan: Quy tich cua T 1a ntra caa (U) ndm bén trén truc x’Ox va quy tich caa T’ 1a nira cua

(U) ndm bén duéi truc xX'OX.
)
A

E Qu¥ tich cua T la nira vong
tron (U) ndm trong nura mit
phang phia trén truc x'Ox

Hinh 4 T
; JL DI B A N
% > X
T Quy tich cua T’ la nua vong
U) S~ tron (U) nim trong nwra mit
' phang phia dudi truc +'Ox

Tiép tuyén caa (V) tai T cét (a) tai M. Tim duong d6i cuc cua M d6i véi (V), va ching to
MT di qua mot diém cd dinh F. Tim quy tich caa M khi (V) thay d6i. (Thai gian = 17 phat)

Vi M nam trén duong ddi cuc (a) cia A nén A phai nam trén duong déi cuc caa M (nguyén ly
phan hoi, reciprocity). Mat khac, duong dbi cuc cua M ciing phai di qua T (do phép vé duong
dbi cyc). Do d6 dudng ddi cuc ciia M chinh 1a cat tuyén AE cua (V), va ME ciing 12 mét tiép
tuyén cua (V).

V
A (a)
M! ’l” 'l’ . . )
P la tam cua (V)
! F latam cia (U)
Hinh 5 e ST
I
. D/ B A
X >\
F
(U)

Goi F latam cua (U). F la trung diém cia DA = OF = (OD+0A)/2=5/2.
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Pinh nghia: Apollonius dinh nghia vong tron 1a tap hop cua nhitng diém sao cho ti s6 khoang
cach tir 46 dén hai diém cé dinh (tiéu diém) 1a mot hang sé. Trong bai toan nay thi hang s6 do
la ti 1& cua hang diém diéu hoa CDBA. (U) l1a mét vong tron Apollonius véi tiéu diém B va C.

Pinh Iy: Moi vong tron Apollonius dinh béi hai tiéu diém truc giao véi moi vong tron di qua
hai tiéu diém do.

Ap dung dinh ly phét biéu bén trén, hai vong tron (V) va (U) truc giao. Vi T la giao diém cua
hai vong tron truc giao nén PT L FT. Mat khac, vi MT Ia tiép tuyén caa (V) nén PT L MT. Tur
do6 ta suy ra FT||MT (cung vudng goc véi PT) va ca hai cung di qua diém T.

Két luan: MT di qua diém cé dinh F trén truc x'Ox, v OF =5/2, V(V).

Pinh nghia: Mot parabole 1 tap hop nhitng diém c6 ciing khoang cach d¢én mot diém cé dinh
(tiéu diém, focus) va mot duong thang c¢b dinh (dwong chuan, directrix).

ME la tiép tuyén cua (V) = ME Ly'Oy vad ME = MT. V& duong thing (b) || y'Oy di qua G
trén truc x’Ox véi toa do OG=-FT= —ﬁ/z =-3/2. Taco

HM=HE+EM, FM=FT +TM, HE=GO=FT, EM=TM = HM=FM

(b) }\
M (c)
tgull Sw >
L
()
Hinh 6 1
v G O| | DB/ A o

8 S F
E!

e LU

y

M c6 ciing khoéng céch dén diém c¢b dinh F (OF =5/2) va duong thing (b) cé dinh. Do d6 M
phai nam trén parabole (c) véi tiéu diém F va dudng chuan (b). Mt khac, ta biét thém rang T
nam trong nira mat phang bén trén truc x'OX.

Két luan: Quy tich cua M 1a nira caa parabole (c) véi tiéu diém F va duong chuan (b), nam
trong nira mat phang bén trén truc x'Ox. Binh cua (c) nam trén truc x'Ox Vi toa do Ol = 1/2



Loi ban (Vi X. Hoai, cuu hoc sinh trweong trung hoe Chu Van An Sai Gon)

Bai thi duoc chia ra 1am hai phan, phan d¢au gdm bdn cau hoi rat d&. Tuy cau hoi sb 3 doi hoi chit
suy nghi, nhung cac hoc sinh ban B trung hoc thdi VNCH vaéi hoc luc trung binh ciing c¢6 thé 1am
dugc. Nhitng cau hoi nay dai loai ciing gidng nhitng cau ta c6 thé tim thay trong nhitng dé thi SAT
& Hoa Ky. Bai toan gom bén cau hoi, mdi cau lai c6 nhiéu phan. Cau dau tién rat d&, nhanh mat thi
tinh nham trong dau ciing ra. Ba cau sau cung hoi kh6 néu ly thuyét khong vitng. Loai toan hinh
hoc nay khong dugc day ¢ bac trung hoc & Hoa Ky. Ngay ca ¢ bac dai hoc thi cling con tuy nganh
chuyé&n mon. Nhiing ai theo dudi cac mon toan, vat ly hay ky thuat (engineering) thi hoc thém vé

nhitng kién thizc hinh hoc nay, nhung & trinh d6 cao hon va ding nhiing phuong phap méi la hon.

Hinh hoc 1a mén toan rat 1au doi. Thi du nhu trong bai thi nay ching ta dung nhiing kién thirc d&
c6 tir thoi Euclid va Apollonius vao khoang thé ky thtr 3 truge Thién Chia. Sau khi Isaac Newton
phat minh ra toan vi phan vao thé ky 17 thi nguai ta lai nghién ciu hinh hoc duéi khia canh khéc
ma ngay nay ching ta goi la hinh hoc giai tich. Trong cac nganh k¥ thuat thi nguoi ta con nghién
ctru hinh hoc phang bang nhirng phép tinh trén mit phang s phirc (complex plane). Nhiing ai hoc
ky thuat dién (electrical engineering) déu phai hoc qua nhitng mén nhu signal processing, control
theory va microwave/radiating systems. T4t ca cAc mon nay déu day vé phép bién hinh dang giac
(conformal mapping), mot thi du dién hinh 12 phép bién hinh bilinear transformation. Nhitng khéi
niém toan dé nhi cp ban B thoi VNCH nhu phuong tich, phép bién hinh nghich dao, cuc va dbi
cuc déu co lién hé chat ché véi phép bién hinh dang gidc ma ngudi ta day trong chuwong trinh bac
ctr nhan va cao hoc trong nhirng nganh ky thuat, véi nhitng @ng dung hét sirc thuc tién chir khdng
kho khan nhu hinh hoc thuan tiy. Ké ra thi ciing hop Iy vi ban B trung hoc chuan bi cho hoc sinh
theo hoc toan, khoa hoc va ki thuat. Cling mot dé tai nhung khi kién thuc con thé thién thi ta hoc
theo kiéu v 1ong. Chimng nao ta hoc cao tham hon thi ta ding nhiing phuong sach méi.

Dé thir strc, toi d4 tw cho minh chi ¢6 but, thudc ké va compas, va ding dong hd dé tinh gio. Toi

lam xong bai thi sau 64 phut. Xin thwa rang chang phai thanh tuéng gi dau, t6i von 1a ky su dién

va co khi, hanh nghé chuyén mdn d4 non nira thé ky ma chua vé huu. Lic ¢on & trudng thi tdi hoc
nhiéu vé nhitng mon néu trén, rdi sau di lam ciing dung nhitng kién thirc d6 ma kiém an. Tram hay
khdng bang tay quen, lan nay di thi lai tring ta. Poc qua nhitng cau hoi thi ti d doan ra cau tra
loi. Sau d6 thi chi nh¢ lai nhitng kién thirc trung hoc ma chizng minh thai.

Theo théng k& VNCH thi chi vao khoang dudi 60% thi sinh thi d& Ta Tai Il ky 1 va du6i 15% (?)
dd ky 2. Xem bai thi thi tdi khdng ngac nhién chit nao, nhat 1a cac giam khao thuong thi kha kho
tinh khi cham thi. Ty ¢ thi &6 TG Tai cang vé sau cang cao hon. Thoi Phap thugc thi chi dém trén
dau ngon tay. T6i con nghe ké lai rang thi TG Tai Phap d& hon T Tai ban xa. Bay gio t6i lai ngtra
ngdy mudn tim nhiing dé thi caa thap nién 60, 50, 40, ... nhung khong biét tim dau ra. Khéng biét
Nha Khao Thi thoi xa xua dit dan t6i & nao?

Quay tro lai bai thi. C6 khi nao chiing ta tu hoi may ong gido su ra dé thi 1am sao? LAy tir dau ra
dugc may bai toan kho dir vay? T6i khong biét ai lam sao, nhung khi con day hoc khéng bao gio
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t6i tra sach vé ma kiém dé thi cho hoc trd. T6i ra dé thi theo chu dé. Bat dau tir mot chi dé ma toi
da biét dap s, t6i di nguoc lai cho dén lc ban dau. Ké nay ciing giéng nhu “reverse engineering”
vdy. Khi an céi banh t6i thdy c6 mui tring, duong, beurre, lai c6 mui chanh va thoang thoang mui
vanille. Roi t6i s& tinh trong dau xem muén 1am cai banh gidng vay thi phai 1am nhu thé nao? D6
1a dé thi ma t6i s& ra! Toi doan 12 vi gi4o su ndo dé nghi bai toan nay voi Nha Khao Thi VNCH da
biét truéc mot sb tinh chat cua nhitng vong tron truc giao Apollonius. Tir d6 thay ci di giat I0i lai
cho dén I0c bai toan thanh hinh. Céi kho 1a chon cai nao khong day trong chuong trinh ma lai c6
thé giai dwgc ¢ trinh d6 cua hoc sinh.

Bay gio t6i xin trinh bay mot phuwong phap di giat lii dé tao ra dé thi nay. Trudc hét tdi chon mot
hang diém diéu CBDA nhu trong hinh 7 dudi day. Chon sao cho céc con s6 tron tria, thi du Vi ti
1& diéu diéu hoa 1/3 nhu vi gido su ndy da chon. Sau do thi t6i v& mot vong tron (V) bat ky di qua
hai diém B va C. Dén day thi t6i biét mic du cho (V) thay d6i nhu thé nao thi phuong tich cua A
i véi (V) 1a mot hing sé (12), mién 1a (V) bao gio ciing di qua hai diém c6 dinh B va C.

y
A

Hinh 7

x

Hinh 8

x




T6i biét, do tinh chat d néu ra trong bai giai, 1a duong ddi cuc (polar line) cua A dbi véi (V) phai
cit cat tuyén ABC cua (V) & mot diém sao cho CBDA l1a mét hang diém diéu hoa. Do d6 toi thira
biét duong ddi cuc cua A ddi véi (V) at phai di qua D. Dén day thi cau tra loi chi co tdi biét thoi,
thi sinh thi chua. Do d6 cau hoi s6 2 cua bai toan ra doi “Chuang to rang duong déi cuc cua A doi
v6i (V) di qua mot diém cb dinh D va tinh toa d6 cua D.” Ai nhé va biét cach ap dung dinh ly nay
thi nhanh 1am, chi mat vai phit v& hinh 8 va tinh toan don gian nhu t6i da 1am trong phan bai giai
bén trén. Nhung néu khdng nha thi troi ciing chua dén ndi sap vi ta van cé thé dung tam-giéc dong
dang nhu sau. Tir A V& tiép tuyén AQ véi (V). Ta co

AADA-AOPA = PA_PA . BAGA-PA.AA ()
AA OA

AAQA~AQPA = SA_PA . BR_FAAA (2
AA QA

Mt khac, nhu ta d& n6i bén trén, phuong tich ciia A d6i véi (V) 13 12. Do d6, QA =12. So sanh
hai phuong trinh (1) va (2), ta cé

DA-OA=QA° = DA=QA’/OA=12/4=3 = OD=OA-DA=4-3=1

Chi mét thém ti thi gid va phép tinh hoi ric rdi hon mot ti teo, nhung van cuing két qua, khéng co
sao hét. Pé tong két, luu y rang tdi v& hang diém diéu hoa trugc, rdi v& vong tron (V) sau, nhung
bai thi lai bét thi sinh v& vong tron (V) trudc va két luan ring CBDA phai 1a mot hang diém diéu
hoa. Nhu vay 14 toi thi di giat 1ui, nhung bai thi lai bat thi sinh di vé phia trudc. D6 1a cau chuyén
ctia cau hoi sé 2 cua bai toan. Con nhitng cau cau s 3 va 4 thi & dau ma ra?

Hai cAu sau clng cua bai todn dwa trén vai tinh chat caa vong tron Apollonius va hang diém diéu
hoa. Toi vé& vong tron (U) dinh bai duong kinh DA, tdm ¢ F (trung diém caa DA). Apollonius d&
chtang minh 1a (V) va (U) truc giao. Goi T va T’ Ia giao diém caa (V) va (U). Mot tinh chat ma toi
biét 12 ba diém ATE thang hang va ba diém AT’E’ thiang hang.

A A

E

. - -
,AT( ;
Hinh 10 E

) (U)




T6i nhan thiy E'T L AE va DT L AE. Do d6 ba diém E’, D va T thang hang. Biém D la giao diém
cua hai duong cao E'T va AO; do d6 D phai la truc tdm cua tam-gidc AEE’. Mat khac, vi Tva T’
1a giao diém cua (U) ¢ dinh va (V) luu dong nén quy tich caa T va T phai nam trén (U) khi (V)
thay doi. Dén day thi cau hoi s6 3 cta bai toan ra doi “Vong (V) cit truc y'Oy tai E va E'. AE va
AE' lai cit (V) tai Tva T'. Chuang to D la truc tdm cua tam giac AEE’. Tim quy tich cia Tva T’
khi (V) thay d6i.” Muc dich cua cau hoi nay la bat thi sinh chizng minh nhiing tinh chat néu trén.
Tuy cau héi don gian nhung bén trong c6 chit bay rap, thi sinh nao so y 1a mac bay. Bay nay nim
& chd 1a quy tich caa T va T’ khdng phai 1 toan thé vong tron (U), ma chi 12 mét nira caa (U) nhu
t6i dé trinh bay trong bai giai. Diéu quan trong khi giai toan vé quy tich Ia phai chang minh ca hai
phan thuan (necessity) va dao (sufficiency). Phan thuan cho biét T va T’ nhat thiét phai nam trén
(U), nhung phan dao gidi han nhitng quy tich nay trong naa caa (U).

Cau hoi sb 4 cua bai toan duogc dit can ban trén hai dinh ly. Dinh ly thi nhat 13 “Néu R nam trén
dudng ddi cyc caa S thi S phai nam trén duong ddi cuc cua R, d6i véi cling mot vong tron.” Pinh
ly thir nhi 12 “Ba diém thang hang néu va chi néu ba dudng ddi cuc twong tng dong quy.” Trong
cau sb 4 thi nhitng diém thang hang 1a ATE va AT'E’. Piém M la noi ba dudng dbi cuc cia A, T
va E dong quy.

Gia thir Nha Khao Thi VNCH muén ding lai dé tai nay cho mét ky thi Ta Tai khac thi ho c6 thé
thay d6i nhitng cau hoi cta bai toan nhu thé nao? Sau khi d& nghién ctu van dé dén do “con ong
d4 to duong di 16i vé” thi ching ta c6 thé dung ciing mot chii dé dé ra mot dé thi khac nhu sau.

Bai to4an (mdi cau 3 diém)
Trong mot hé thdng truc truc chuan x'Ox, y'Oy cho 3 diém A, B, C nam trén x'Ox sao cho OA =5,
OB=-0C=3. (V) lamét vong tron luu dong qua B va C, cit y'Oy tai D va D'. Hai tiép tuyén cua

(V) vé tir A cit (V) 6 E va E'. Goi (a) 1a duong thang di qua E va E’. Goi diém nghich dao cia A
dbi vai (V) 1a A’ va giao diém cua (a) véi truc X’ Ox 1a F.

=

Tinh phuong tich ctia A d6i véi vong tron (V). Tim quy tich cua E va E’ khi (V) thay doi.
Tinh phuong tich cua F ddi vai vong tron (V). Tim quy tich ciia A’ khi (V) thay doi.

DE va D’E cit truc X’Ox ¢ G va G'. Chung minh A 1a trung diém cua doan thang GG'.
Chung minh rang G va G’ ¢b dinh, va tinh toa do cua hai diém do.

M wnn

Bai giai

Bai toan nay dai khai ciing giéng nhu bai thi Ta Tai 2 nam 1971 ma chiing ta d giai bén trén. Do
kho ciing khdng khac nhau bao nhiéu, ¢ khac ching 1a nhiing tinh chat dic biét cua nhitng vong
tron Apllonius. Truéc tién ching ta vé hinh theo dau bai (hinh 11).

1. Tinh phuong tich ciia A d6i v6i vong tron (V). Tim quy tich cua E va E’ khi (V) thay doi.
I1,(A)= AB-AC = (OB-0OA)(OC-0A)=(3-5)(-3-5)=16, V(V)
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Mt khac, T (A)=AE =AE =16 =
E’ Ia vong tron (U) tdm A, béan kinh 4.

E=AE'=4, V(V). Do d6 quy tich cia E va

]\ P=Tam cua (V)

# = Ban kinh cua (V)
i
(a)

i
- ~
- -
-
- "'..N
~

’

-

)
vy’

2. Tinh phuong tich cua F ddi vai vong tron (V). Tim quy tich caa A’ khi (V) thay doi.

Trudc hét ta can tinh toa d6 cua F. Hai tam giac A'FA va OPA d6ng dang, ta c6

Hinh 12
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A'A r’
e ., e
-FA=PA-A’A=PA (PA-PA)=PA" —PA-PA'=TI,/(A)

FA_PA | OAE A
‘A OA
- A-ILA) . 5F_oa-FA-0A-TW(A) _5 16
OA OA 5
— OF=2, w(V)
5
Do d6 F 1a mot diém cd dinh khi (V) thay d6i. Phuong tich cua F ddi vai (V):
nV(F)=ﬁ-%=(@—@)(&—ﬁ):(s—%)(—s—gjz—%, w(V)

FB FC
A’ nhin doan thang FA cé dinh dudi goc 90°. Do d6 quy tich caa A’ 1a vong tron (V') Véi
duong kinh FA (hinh 12).

3. DE va D'E cit truc X’'Ox & G va G’. Chimg minh A 14 trung diém cua doan thang GG'.

P=Tam cua (V)

> X

EPLEA va ED'LEG = ZPED' = ZAEG

D'P1LGA va DELGE = ZPD'E=ZAGE

Tam giac PD'E can = Z/PD'E=ZPED'. Do d6 £ AGE = ZAEG (tam gidc AEG céan).

Twong ty nhu trén ta c6 thé dé dang chang minh £ AG'E = Z AEG’ (tam giac AEG’ can).

Do d6 ta két luan AE = AG = AG’ va diéu nay ciing c6 nghia A 13 trung diém cta doan GG'.
4. Chang minh ring G va G’ ¢6 dinh, va tinh toa d6 caa hai diém do.

Piém G’ Ia truc tm cua tam gidc GDD' (giao diém cua hai duong cao D’E va GO); do dé
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0G’-G'G=D'G'-GE =|I1,(G")|=GB-CG’
OG' (0G-0G))=(0B-0G)-(C0O+0G’) = 0G'-0G=0B-CO=0B =0C

G'G GB CG’

Chuing ta 1ap tirc nhan thay bén trén la cong thirc Newton cho hang diém diéu hoa C, B, G/, G.
Mt khéc, vi A 1 trung diém cua doan thing GG’ va CBG'G = —1, ta c6

AG =AG =AB-AC=II,(A)=16 = G=-AG =4
Do d6 ta két luan G va G’ ¢b dinh, OG=0A+AG =9, OG'=0A+AG'=1.

Lai két: Loai toan nay n6i chung dua vao tinh chat cta hang diém diéu hoa va hai loai vong tron
Apollonius. Loai thir nhat gom nhitng vong tron di qua hai diém cb dinh. Loai thir nhi gém nhiing
vong tron c6 dudng kinh dinh boi hai diém cb dinh khéc sao cho ca bén diém Iap thanh mét hang
diém diéu hoa. Hai loai vong tron nay bao gio ciing truc giao va cé nhiéu tinh chat khac. Nhiing ai
d4 tirng hoc k§ thuat dién (electrical engineering) déu biét muén lay bang cir nhan thi déu phai hoc
vai 16p vé vi-ba (microwave theory). Trong nhitng 16p nay nguoi ta thudng day sinh vién vé mot
dung cu goi & Smith chart, mat mdi ciaa n6 nom nhu hinh dudi day, chuyén dung cho nhitng con
tinh dinh dang dén transmission lines.




Néu chung ta dé y cho ky thi thdy Smith charts gdm c6 nhiing vong tron truc giao to nho. Nhiing
vong tron nay gom hai loai, mot loai ¢4 tam nam trén truc hoanh d6 va mot loai di qua mot diém
¢d dinh trén truc hoanh do. Hai loai vong tron nay chang qua chi 1a mot truong hop dic biét caa
bai todn ma ching ta phan tich trong bai ndy. Trong truong hop Smith charts thi hang diém diéu
hoa thu gon lai thanh hai diém.

A0 © |
> %
Vr’ncidem Z T __ "reflected
Vincident

Vreﬁecled J

oy \

impedance Zjs5 oo
matched open
cireuit

T6i quen thudc véi loai toan nay vi tdi 1a ky su dién vai may chuc nam kinh nghiém trong nganh
vién thdng. Vira doc qua dau bai thi thi trong dau t6i da an hién cai Smith chart. Tai biét trugc gan
hét dap sb cua cac cau hoi nén chi can it thi gio dé ching minh thdi. Chi ¢ cau sb 4 trong bai toan
(tim quy tich caa diém M) thi phai suy nghi mot chit méi ra cai parabole, nhung ciing khéng kho
khan 1am. Di vai t6i thi khdng cd bai toan nao la bai toan cii ca. Ngay nhu nhirng bai toan ma toi
rat quen thudc, nhung khi nghién ciru thém thi gan nhu bao gid ciing tim ra duoc cai méi. T6i co
ba ngudi con, ca ba déu ndi nghiép toi 1am ky su dién. Ngay ching con di hoc, déi khi day ching
hoc ma tbi cir ngan nguoi ra vi vira nghi ra nhirng cai ma toi chua ting nghi dén. Mdi lan nhu vay
1 tdi lai phai tu viét cho minh mot cai note, kep vao quyén sach dé khoi quén. Vi gido su nao dé
nghi bai toan nay cho Nha Khao Thi d4 day thém cho tdi mot kién thic méi qua cau hoi sb 4 cua
bai toan. On lai céi cii ma biét cai méi (6n ¢ tri tan) 1a I8 do!
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