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LOI NOI DAU

Cuon sach “Vé bong trén bdn vé kién tritc” tdp trung gidi thiéu vé bong nrén hinh
chiéu thang goc, nhdm rén luyén k§ ndng thicc hanh vé bong cho ngiedi hoc, khong di
sdu vao phan Iy thurvét, chitng minh.

Tuy nhién, trong qury tdc vé béng cé sit dung mot sé tinh chdt ciia ditong va mdt,
mot vai phép bién déi xa anh thong dung. Do dé dé gitip nguoi doc tién theo déi, ndm
vitng tinh than phuong phdp, chiing 161 ¢6 gidi thiéu ngdn gon, khéng chimg minh mot
8¢ tinh chdt va dinh Iy dicge sit dung.

Cudn sdch ndy chii yéu phuc vu sinh vién, can bé thiét ké cdc nganh Kién riic,
Xay dung... Ngoai muc dich itng dung, thic hanh, dé giiip cdn bo gidng day mén hoc
va doc gid mudn d&i sau tim hiéu van dé nay, chiing 161 gidi thiéu mét s6' van dé nang
cao ¢é y nghia thuee 16 nhwe: ting dung dinh 1y Buypanh (Dupin) trong vé béng, mo
rong phiiong phdp Két6l6p dé vé bong vai hidng tia sdang bdt ky ...

Thén vao do, voi mor s6 bal idp, ngoai cdch giai cé tinh chdt “thitc hanh”, ditoc
néu thanh quy tdc, ching 16f gio thiéu mot vai phitong phdp ¢6 tinh chét "Iy thuyér”
nhdm goi y cho nhitng ai quan tam, mudn nghién citu sau vdn dé nay. Cdc phdn nay
déu cé ddnh ddu (*).

Ngoai cdc phdn ma noi dung c6 tinh chdt “kinh dién”, ching 161 c6 thém phdn
hiong ddn ditng mdy tinh dé vé bong véi phdn mém sit dung la AutoCAD2000.
J phdn nay tdc gid trink bay 1i mi timg bidc cu thé vé bong do ngudn séng n¥ xa,
béng do dén chiéu va bdng do ngudn sing diém. DE tiép thu 16t hon, nguoi doc cdn
c6 kién thitc co bdn vé vé cde mdt 3D va khoi 3D trong AutoCAD2000. Ty nhién,
phan nay chi dé cdp dén mdt s6 van dé co ban ciia vé bong rrén mdy tinh nham giup
nguoi doc ¢6 dicge mor s6 kinh nghiém dé vé béng g voi timg trieong hop cu thé cho
hiéu qud 161 nhdt, Poc gid nao muon im hiéu sdu ¢6 thé tim doc thém d cdc tai lidu
chiyén sau vé AutoCAD.

Chuing toi rdt mong dwoc 1ép thu cde y kién dong gop cia ban doc cho ndi dung
cuén sach dé ldn tdi ban sai dioe hoan chinh hon.

Cic tic gia
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PHAN MOT - TOM TAT LY THUYET VE VE BONG

Chuwong |
PAI CUONG VE VE BONG

[.1. DUONG BAO THAY NGOAI
Van dé vé bong cic mat lién quan chit ché téi khai niem "dudmg bao thdy ngoai cha mat".
Goi O la mat ngudi quan sit nhin mot méat S. Céc tia nhin (i€p xdc mit tao nén mot nén
goi fa non dudng bao thdy ngoai. Pudng cong ti€p xdc (¢’) cua nén véi mat goi la dudng
bao thdy ngoai clia mit d6i véi diém O. '

Vét (¢} cha nén lén mot mit phing chiéu P goi 1a duong bao thdy ngoai cia mat trén

mat phang P. Dudng cong (@) chinh 1 phdi canh cia (¢”).
O

Hinh 1.4
Hai dinh 1y co ban vé dudng bao thiy ngoai:

Pinh Iy 1. Phéi canh [én mot mit phang clra mot dudng vé trén mot mat, tiép xic vai

duodng bao thiy ngoai cla mit trén mit phang dé (hinh 1.1).



Hé qua: Pudmg bao thiy ngoai ciia mot mét trén mot mat phang, 12 dudng bao céc hinh
chi€u clia mot he duong sinh 1én mat phang dé..
- Chit y: Dinh 1y trén khong dp dung dugc khi OM' 14 ti€p' tuyén cua (@), vi khi do6 o
diém M duong cong (@) c6 diém lui.
Pink Iy 2. Khi hai mat tiép xdc doc theo mot dudng (c’) (hinh 1.2).

t. Pudng bao thdy ngoai a’d’ vac¢’d’ cua
hai mat doi véi diém quan sat O, cat
nhau rén dudng cong ti€p xic (¢’).

2. Pudng bao thiy ngoai ab va cd cua
hai mat trén mot mat phang P, tiép
xuc voi phoi canh (c) cua dudng cong
ti€p xuc (¢”).

H¢ qua: Pudng bao thdy ngodi cuia

mot mat trén moét mit phing 13 dudng

bao cla cic dudng bao thdy ngoai cua
. o e i 1.2
mat ho cdc mat ndi tiép trong mat di cho. Hini 1.2

1.2. KHAI NIEM DAI CUONG VE BONG CUA VAT THE (HINH 1.3)

Mot vat @ dat trude mot ngudn sang S; mot phan ciia mat & duoc chiéu sing, phén kia &
trong bong tdi. Bong tao lén trén mit cla @ goi 14 bdny hdn than cha @ (hinh 1.3). Bong
tao nén boi @ lén trén mot mat phang hay trén mat ciia mot vt thé khdc v goi la béng do
ctia ® 1én mit phang hay trén mat do.

Puong gidi han béng ban than goi 1a digng bao bing ban than. Dudng gidi han béng do
goi la duong bao bong dé. Ngudn séng S duge gid thiét thu vé mot diém. Néu S ¢ khodng
cich gidi noi ta c6 béng theo bé dude. Néu S & xa vo tan, céc tia sdng song song, ta c6
béng theo mit trdsi. CAc tia sdng tir S va ti€p xtic mat © tao nén mot nén hing. Né&u cdc tia
sdng song song ta co i bong.

So sanh cdc dinh nghia ndy v6i phan di trinh bay & muc 1.1, coi diém S 1d mat ngudi
quan sét ta thdy ngay:

- Nén béng: chinh 12 nén duong bao thay ngoal.

- Tru béng: chinh 1a tru dudng bao thay ngoai.

- Béng béan than: dudng bao thdy ngoai cia mar.

- Béng d6 lén mat phang P hay mat y: chinh 12 dudng bao thdy ngoai chia mat lén s hay
lén mat phang P.



V6i nhan xét trén ta thiy hai dinh 1 vé& dudng bao thiy ngodi c6 thé duge phat biéu dudi

dang v& bong nhu saw:

{c"y dudng bao béng ban than

Hinh 1.3

Ménh dé I: Béng d6 lén trén mot mat phang cia mot dudng, vé trén mot mat, tiép xdc
v6i dudng bao béng d6 cila mat lén mat phang do.

Suy ra dudng bao béng dé clhia mot mat lén trén mot mat phang, 13 dudng bao cic béng
d6 clia mot hé dudng sinh ciia mat.

{c') duding bao bong ban than

{c) duang bac béng d8

Hinh 1 3a



Ménh dé 2. Cac dudng bao béng ban than ciia hai mat ngoai tiep, cat dudng cong tiep
xlic & cing cac diém.

Cac dudmg bao bong dé 1en mot mat phang tiép xiic véi bong dé cua dudng cong tiép
Xuc ¢ cdc diém tuong ing.

Suy ra duong bao béng dé clia mot mat [én moét mat phang 14 dudng bao cla cic béng
d6 ciia mét ho mat noi ti€p mat da cho.

S

Hinh [ 4 Hinh 15

Hé qua ciia ménh dé | va 2-

Trén m6i mit phang hinh chiéu, cic tiép tuyén ké 1t hinh chiéu ciia didm sdang tdi dudng
bao thdy ngoai ctia mat duge chiéu sdng, déu ti€p xdc véi dudng bao béng ban than cua
m&t, va véi dudng bao bong dé ciia mit len moi miit khic.

Trudng hop ngoai 1é xem 1.1 va chii y 6dinh Iy 1.

Trén hinh 1.4, hai tiép tuyén qua S ti€p xGc o 0 a va b Vi 1i€p xic o, G4, vab,. Ngodi
hai ménh dé trén, véi truomg hop ¢6 hai mat cit cit nhau, ta ¢6 ménh dé sau:

Ménh dé 3. Neu duong bao béng do ctia mot mat lén mot mat khde bat diu & giao cua
hai mét thi duding bao béng do Li€p xuc véi giao (hinh 1.5).

Trén hinh 1.5, hai mat @ vy ¢ét nhau theo giao «. Béng dé clia @ len y 13 ¢, bit diu

tr diém A clia giao . ¢, 1iép xdc & A véi 2140 o



1.3. BON PHUONG PHAP VE BONG CUA MOT MAT

L.3.1. Phuong phip cac mat phang tiép xdc

Qua diem sdng V& cic mat phing ti€p xic véi mat va xdc dinh tiép diém; cdc diém nay
thuge dudng bao bong ban than; vét cha cic tia sdng twong dng, 1én trén mot mat phing da

cho thuoée dudng bao bong dé 1én mart phing.

1.3.2. Phuong phap cac mat phang cat (hinh 1.6)

Cat mat bang cic mat phing qua di€m sdng; tir diém niy vé cdc ti€p tuyén véi cdc tidt
dién thu duoc; cdc tiep diém cha cic 1iép tuyén dé thuoe dudng bao béng ban than: vét ciia
céc tiép tuyén dé lén mot mat phing da cho thuoe dutng bao béng dé 1én mat phing.

Trén hinh 1.6 gia thi€t cdc tia sdng song song v&i huéng A. Cin v& béng ban than cla @

va y cling nhu bong d6 cila @ [én .

FHink 1.6

Cat bang mat phang P song song véi A. Mat phing ndy cat @ va y theo hai dudmg cong
lwong img & va .
Tiep diem A, B ca cic tia sing véi o thude dudmg bao béng ban than ¢ cua O. Ciing vay,

tiep diém E, F cla cdc tia sdng voi B 12 hai diém cia dudng bao béng ban than ciia y.
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Cic giao diém A, B, ctia dudng cong B v6i cdc tia sdng qua A, B cho hai diém cila

dudmg bao bong do @, cia O 1én .
Chii ¥: Khi vé béng d6, chi cin xét dén nhimg diém ma cdc tia sang tiép xic voi @ cit
phin dugc chi€u sang cla .

1.3.3. Phuong phap tia chiéu ngugc

Cin vé céc dudng bao béng ban than cla cic mal b va y v dudng bao bong dé cua @

len y (hinh 1.7).

i
0

Hinh 1.7

Muén vay trudc fién vé cic dudng bao bong dé cha @ va y lén mot mat thir ba P, ma

thong thudng 14 mot mat phéng.
Tir dudng bao béng dd @ ciia ® Ién P. ta suy ra dudng bao bongDan than mat cha @.
clia ¢, Gid thi€t A, thuge hinh chi€u o, cia mot dudng cong o cua

Thi du A, 1a mot diém
<& cho diém A 1a mot diém thuoc duong

@. Giao diém cha o v6i tia chi€u nguge vé tix A,

10



bao bdng ban than cia @, Thong thudng chon o 12 mét dudng sinh cua ©. Pudng bao béng
dé clia mit y gébm hai dudng sinh S;1, va §;2,,. Ding tia chi€u nguoce ta ¢6 hai duong sinh
S, va S, tao thanh dudng bao bong ban than cua nén .

Trén hinh 1.7, cac diém 1 va § cla @, nam trén dudng bao béng ban than cia nén y, goi 1a
cac diém mdt. D6 1a cdc diém giéi han chia dudmg bao béng dé ¢, thanh hai phan, mét phin
nam trong mién duoc chidu sing cua y, mdt phin nam trong mién béng ban than cta y.

G céc di€m mat I va ) céc tia sdng tigp xlc vdi @,

o Pluwng phdp cdc mdt ngi, ngoai tiép

Phuong phédp nay thuong diing trong vé béng ban than cla cic mit tron xoay.

Gia thiét cin tim béng ban than ¢ cua mat @; S 1a nguén sdng (hinh 1.8).

Goi w 1a mot mit ndi ti€p @ doc theo dudng cong o. Pé xdc dinh dudng bao béng ban
than ¢ cla y v& cdc diém nhu diém A, giao clia a véi @, thudc dudng bao bong ban than ¢
clia @ vi mat phing (i€p xtic & A vdi @ di qua S.

Théng thuong néu @ 1a mot mat tron xoay, mét phu trg y duge chon la mot nén hay tru

tron xoay ¢6 cung truc véi @ (hinh 1.8a).

Hinh 1 8a Hinh 1.8

Pl



Chuong 11
CAC PHEP BIEN POI XA ANH UNG DUNG TRONG VE BONG
LY THUYET VE PUONG CONG MAT CONG, UNG DUNG
PINH LY PUYPANH (DUPIN) TRONG VE BONG

5 (. PHEP BIEN DOl THAU XA VA BIEN POl APHIN

2.1.1. TY 0 kép ciia 4 diém thing hang, cia 4 dutng thing dong quy
Ti s6 don cna 3 diém thing hang A, B, C:
AC

(ABC) = 2=

BC

Ti s6 kép ctia 4 diém thang hang A, B, C, D:

(ABCD) = ABS) _ AC AD
. (ABD) BC BD

Trudng hop dac bilt:
{ABC)

——— =(ABC)
(ABDg)

1D —» o thi {ABCD,.) =

2) Hai cap diem A, B va C, D Lién hi¢p diéu hoa khi (ABCD) = -1

Vi du: V& D khi bict A, B, C (hinh 2.1).

Gidi: Chon diém S bit k¥ ngoai A, ké SC v& AA' tuy ¥ cat SC ¢ T. Ke BT cat SA ¢ B
B'A' cat A ¢ diém D cén tim.

Ti s6 kép clia chim 4 dudng thang déng quy S(abed).

Cit Sa, Sb, Sc, Sd bang dudmg thang A bét ky (hinh 2.2).

Ta dl‘rqc 4 &itgm A, B, C, D.

5
A A, C B D
a - A _ lc \b d
Hinh 2.1 Hinlt 2.2
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Nguai ta chitng minh riing: véi S(abed) da cho, {ABCD) = const, khong phu thude vi tri
cita A. Do doé ti s6 kép chia (abed) duge dinh nghia T,
(abcd) = (ABCD) v6i A, B, C, D 1a giao cua S(abed) cat bing A bat ky.

Néu (ABCD) = -1 thi (abed) = -1 vi ta néi a, b vac, d lign hiép diéu hoa.

2.1.2. Bién doi thau xa
Trén mat phang cho mot diém <6 dinh S (tam thiu

xu) v mot duong thang ¢6 dinh s (truc thau xa). Goi A

13 mot s6 dai s6 cho trusc. A
Ta cho tng véi mot diém A la di€m A’ sao cho s I
(SIAA") = & voi 112 giao ciia SA VO s.
Néu A vé nén mot hinh 7 thi A" twong Gmg vé nén A
hinh 7/ Hai hinh 7va 7'goi la tuong ting thiu xa.
Hinir 2.3

Tinh chdt:

1) Hai hinh tuong img thiu xa thi diém g vai diém; dudng thang dng v&i dudng thing.

Pudng thing ndi hai diém tuong tng A, A’ di qua mot diém ¢6 dinh S {tam thdu xa); hal
dubng thang tuong ng At nhau trén mot duong thang ¢6 dinh s (true thiu xa).

2) Phép thdu xa hoan toan duge xac dinh boi tam
va truc thilu xa S, s v mot cap diém tong dng A, A

Vi du: Cho phép thiu xa (S, s, A, A') bigt M, vé M.

Gidir K& AM cat s 0 M,. M' 1a giao clia SM v6i s
A'M,,. Bict M' v& M. cich vé tuong .

3) Phép thiu xa bio 1on ty s kep.

Ung v6i 4 diém thing hing A, B, C, D la 4 diém v

2 . - ih 2.
thing hing A, B, C, D' va (A’B'C’D’) = (ABCD).

4) Hai hinh twong Ung thiu xa ¢é the coi 1a hinh chi€u xuyén tam cua nhau.

Hinle 250 Hinft 2.50



Gap mat phang =2 theo truc s (hinh 2.5a) t6i 1 vi tri tuy ¥ (hinh 2.5b). Khi d6 t6n tai tam
chi€u S chi€u 7’ thanh 7( cling la chiéu 7 thanh 7")

Ngudi ta chig minh rang khi 2 ¢6 dinh va &’ xoay quanh truc s thi quy tich cdc tam
chi€u S 1a2 mét duong tron.

Chut y: Tuong ing thdu xa cha mét dudng tron 1a mot Conic {elip, parabol, hypebol).

5) Duong thang gidi han.

Xét 7va 7 'tuong ung thau xa. Ung véi dudng thang ¢ vo tan L, cita 713 duong thing L'
cua 77 Dudng thing L'phai song song véi truc s vi phai cit s & vo tan,

Tuong tr ng voi dudng thing & vo tan A", cla 7 Na
la duong thang A ciia 7 song song véi truc s. MSO’
J % A
A
L

Cach v€ hai dudng gidi han A va L' (hinh 2.6).

1) Ter mot diém T cua truc s vé TA.

K
H R
Te /
I s

Tix S ké dudng song song véi TA', cat TA & M. Tir N
M ké song song véi truc s ta cé A. T
2) T S ké duomg song song véi TA, cit TA' & N'. |
Tu N' ke song song véi truc s ta c6 L. A
Chit y: ASMK = ATN'H nén dudng cao tir S vi tir Hinh 2.6

T bang nhau va SS, =TT, .
2.1.3. Bi¢n doi aphin phdi canh
Khi tam thdu xa S ra v6 1an theo huéng 1 thi ta ¢6 phép aphin phéi canh. Ung véi diém A
[a diém A’ sao cho AA' // 1 va (S.JAA) = i
2o SwlA) _SpA SpAT 1A
(SplA) 1A IA' A

A
Vay trong tuong tng aphin phdi canh ta ludn cé
Iy S
?;:7“- Vi la truong hop dac biét clia thau xa nén /
trong phép aphin, cdc tinh chat sau day 13 hién nhién: A
Hinli 2.7

1) Hai hinh tuong ing aphin thi diém dng véi
diém; dudng thing ing véi dudng thing. Pudng thing ndi cip diém fuong ung ludn
song song va1 hudng aphin 1.

. JAT N 2 . : \
Taluén ¢6 — =4 . Hai dudng thang tuong tng cat nhau trén truc s.
1A
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2) Phép aphin phéi canh hoan toan dugc xéc dinh bdi truc aphin s va cip diém twong ving
A, A'. Taky hiéu 4 (s, A, A').

3) Phép aphin bao ton ti s6 don.

4} Hai hinh twong ing aphin phéi canh c6 thé coi 12 hinh chiéu song song clia nhau.

Hinh 2.7a, Hinlt 2.7u

Chu y: Tuong img aphin ctia vong tron 13 elip.

) Di‘éntl’chy"' =£=k

Diéntichs 1A

Vidu I: VE elip khi biét hai dudmg kinh lién hiép AB va CD.

Gidi: Cdch | (hinh 2.8): V& vong tron dudng ¢
Kinh AB. Dung aphin ph&i canh bién elip cé hai [
duong kinh lién hiép AB, CD thanh dudng tron cé
2 duong kinh vuong géc: A'B' = AB va vudng géc
vi CD'. Truc aphin s = AB. A 0 M, 8 s

Huéng aphin phdi canh 1 // CC' // DD

- Cdch vé& | diém M: D M

Ldy 1 diém M’ cha dudng tron. Ké C'M cit truc M
s & M,. Keé dudmg thang qua M' vi song song véi I,
cat CM, & diém M cin tim.

Cdch 2 (hinh 2.9): Qua D ké truc aphin s // AB.
Cho tng hai duong kinh lién hiép AB, CD cﬁa?lip 1a hai duong kinh vuéng géc cia dudng
tron w, tuang iing aphin cta elip: A'B' L CD' (D'=D; OD' Ls; OD' = OA = OB).

Nhur vay hudng aphin s& 1a1// 00" // AA’ // BB'. V& dé dang diém K trong img v6i K'
{hinh 2.9). Ké O'K' cit s 6 K,,. Tir K ké dudng song song véi hudng aphin 1, cit OK, ¢ diém
K cédn tim.

o
Hinh 2.8



- Vé truc elip: v& trung truc chia QO', cat s ¢ 1. Vé duﬁmg tron tam [, ban kinh R =10 =10".
Vong tron ndy cattruc s 52 diem U va V.

O'U va O'V cit w theo 2 dudng kinh M'N' vd P'Q' vuéng goéc nhau. VE hal truc tueng
itng MN va PQ cua elip: MN 1L PQ.

o
Hinlt 2.9

Vidu 2: a) VE& conic @ di qua mot diém C v tiép xdc 2 dudng thang Sa va Sb & A va B.

b) Xdc dinh loai conic.

Gidi:

Hinl 2.10
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1) VZ vong tron ¢' tuy ¥, ti€p xdc Sa, Sb & A' va B'. Ké SC cit Qo2 dlem Chonwy y 1
trong 2 diém dé, thi du diém C'.

Hai AABC va AA'B'C' ¢6 3 dudng thang néi 3 cap dinh tuong ung, dong quy & S. Vay 3
cap canh tuong itng cat nhau & 3 diém P, Q, R thudc mot dudmg thing 1 truc thiu xas. Ta
c6 phép thau xa (S, s, A, A') bién AA'B'C' thanh AABC va s& bién vong tron @' (qua C| tiép
xuic Sa, Sb, ¢ A', B') thanh conic ¢ (qua C, ti€p xic Sa, Sb, ¢ A, B).

Trén hinh 2.10 ta vé M bing cdch néi M' véi B’ ciit s & M,. D.Lrémg thing M,B s& cit tia
SM' o M. Muén vé N ta néi A", N' cats & Ny, AN, sé cit SN’ ¢ N.

Cach vé cac diém 1, 2 tong tu.

2) Xdc dinh loai conic: Ta biét ring néu dudmg thing & v6 tan L, ma khong cét conic @
thi d6 la elip. Néu cit & hai diém that s€ i hypebol, néu @ ti€p xiic L, thi ta ¢6 parabol.
Trudng hop hinh 2.10, duong thing L' tuong 1ing L.. khong cat duomg tron ¢'. Vay L.,
khong cit conic ¢. Do dé ¢ 1a elip. Ta da v& L' nhu sau: ké qua A dudng thiang song song

véi SC va cit s & X,,, X,A' cit SC tai X' 1a diém cé tuong tng la diém & vé tan. Qua X' ké
dudng thang song song véi s ta duoc L.

2.2. MOT SO TINH CHAT CUA DUONG BAC HAI

2.2.1. Puong thing dang hudng

Phuong trinh duong thang dang huéng qua goc - y yeix
toa do O: . it
XE+ 2:0 1 \\\\ ,’/ \
Y (1) . Mix, %)
Suy ray = tix (i*=-1). N A
\\ // x
Doi khi ngudi ta goi (1) 1a phuong trinh cha 0

dudmg trdn c6 bdn kinh bang khéng.
Phuong trinh dudng déng huéng qua | diém
M(x,, ¥,) 1a:
(X X0) + (y - yo)* =0 (2
Céc duong dang huéng cit duong thing & vo 1an
¢ 2 diém I va J goi 1a diém xyclic.

Nguoi ta chiing minh réing:

1) Conic ma di qua 2 diém xyclic 13 dudng tron.

- Cac dudng tron dong tam O déu tiép xtic nhau &
hai diém xyclic I va J.

Minh 2 11

- Hai ti€p tuyén chung 12 hai dudng dang huéng OI, OJ qua O.

17



2) Hai dudng dang hudng di qua mot ticu diém cha 1 conic Liép xtic véi conic do & hai
diém #o lién hop N vi N” va N, N thuge dudng thang that A goi 1a duong chudn cua conic.

a) b) c)
Hinh 2.12

Trén hinh 2.12 vé conic bing | tiéu diém F va dudng chudn A. Conic dugc dinh nghia la

quy tich cdc diém M sao cho g{l—g =e(MH L A).

Hinh 2.12a, b, ¢ tng véi elip e < 1, parabol e = 1 va hypebol ¢ > 1.
2.2.2. Dubdng bac hai
Elip:

1) MF + MF' = 2a;

F, F' 1a hai tiéu diém.
OF = OF = ¢ (1iéu cu).

b +ci=a

2) Phuong trinh elip:

o B

ET+—yf,—l=0
b_,

e

3) Tiép tuyén Mt va phdp tuyén Mn tuong
timg |4 dudng phan gldc ngoai va duong phan
gidc trong cila géc FMF'.

4) Pudong kinh lién hop:

AB vi CD lién hop néu tiép tuyén ¢ Cva D
song song vdi AB (va khi do ticp tuyén ¢ A va
B sé& song song véi CD). Day cung C,D, /1 CD
bi AB chia lam doi IC, =1D,. Hinh 2.14
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5) V& elip biing phuong phdp 8 diém: G

Elip dugc cho bang hai dudng kinh
lien hiep AB, CD.

Gidi: V& hinh binh hanh ngoai tiép
¢6 canh song song voi AB v CD vE tam
gidc vuong can BEF.

BE, |
pat BE,=BE,. Tacé —+=—.
BF 2 |
. ' E

K¢ EG,// FGlacs2diém 1,2, H D

Twong tu suy ra cac diém con lai. inf 2.15

Parabol:

1) MF = MH; OF = Ol = p/2 véi p 1a . t
thong s6. |y

.
2) Phuong trinh parabol:
y' = 2px
. , . ’ , p— P

3) Tiép tyén Nt va phdp tuyén Nn o
diém N 14 phan gidc ngoai va phan gidc
trong ctia goc FNF, y6i NF // truc x. H - M
" 4) Duodng thang lién hiép hudng | di cho:

’ Q X
: F
Hinh 2.17 Hinh 2.16

Ké cic cdt tuyén song song véi |, cit parabol & A, B; C, D ti€p tuyén Pt // 1. Cac diém
gitta I cita AB (IA = IB); J cua CD (JC = JD)... thuge 1 duong thang A qua p. Buong A luén
song song véi truc déi xitng cua parabol va goi 1a duong thing lién hiép véi hudng 1.

Ngudi ta ching minh ring PI = PS vi moi cap tiép tuyén 6 A vaB: 6 Cva D... déu cat
nhau trén A,
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5) V€ parabol ti€p xuic Sa, Sb & 2 diém A va B:

Chia Sa, Sb thanh cac doan bing nhau, dinh s6 0, 1, 2, 3, 4 va 0, 1,2, 3, 4' (hinh 2.18).

Cdc dudng thang 1-1'; 2-2; 3-3', s& bao mot parabol ti€p xtic Sa, Sb & A va B. Chia AB
lam 4 phan bang nhau v6i I 1a diém giita. Parabol niy qua cdc diém A, B; P = SI ~ 2-2"
C=1-1'"m2-2; D=3-3 1 2-2,.

Chiui y. SP = PL.

Hink 2.18

Hypebol:

1) MF - MF' = 2a; F, F' tiéu diém. Ly

2)OA=0B=2a; OF=0OF =¢ (tigu cur; n
a’+ b’ =c’ (AP=b) <

3) Phuong trinh hypebol: ‘

a _ P8 Al F
X'y a
2 2

d

4) Tiép tuyén Mt va phap tuyén Mn tai diém
M la phan gidc trong vi phan gidc ngoai cia
goc FMF'. Hink 2. 19

5) Puong kinh lien hop vo1 mot hudng | cat hypebol bang cic cat tuyén MN, KL... song
song v6i hudng da cho 1. MN cat hai tiém can & M, Ny; KL cat hai tiem can & K, L,...
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Ngudi ta chiing minh rang diém gida I cha
MN ciing 12 diém gitta T cia MN,;; diém giita J
clia KL ciing la diém giffa clia K L,...

Quy tich cdc diém gitra I, J... la mot dudng
thing d di qua tam O, goi la dudng kinh lién
hop clia hypebol déi véi hudng 1.

Chit y: Dudng kinh PQ qua tam O va song
song v6i hudng | 1a lién hop véi dudng _thﬁng d
dei véi 2 tiém can a, b. Néu ky hiéu PQ = k thi
(abdk) =-1.

Tiép tuyén véi hypebol ¢ P va Q phai song
song véi d.

6) V& hypebol biét 2 tiem can va 1 diém M: \ Hinl 2.20

Cich v& hypebol dya vao tinh chat th
MM, = NN, (h}{f:h 2.20). ? -

O day ta ¢ (hinh 2.21):

1-1,=2-2,
22,/ =33
4-4, = 3-3,

Cht ¥ rang ¢6 1 va 3 ta ciing ¢ thé cd
8 va 6 nhd doi xing qua O...

Do dé cdch vé cac diém rat linh hoat.

7) V& truc ctia hypebol khi biét hai tiém
can (t, ') v mot diém P (hinh 2.22a): Hinh 2.21
Gidi: Ta biél ring cc ti€p tuyén véi hypebol xdc dinh rén ‘

hai tiém can t, t” hai hang diém lién hé xa anh: t(M..) A (M),
Ung v6i diém M.(1) 12 di€m T € (1) va tng vdi diém M’w(t)
[a diém J € (1),
Ngudi ta ching minh ring IMI'M’ = ¢,
Nhung I'= J= 0 nén OM.OM’ = c*,

Suy ra ti€p tuyén & dinh A cua hypebol s cat (t) va (1) 6 B va
B’ vata co.

OB? = OB = OM.OM’ Hinh 2.22a
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Cich vé hai dinh A va A, nhu sau:

1- Qua P vé tiep tuyén véi hypebol: VE diém L (PL = OP). V& hinh binh hanh OMLM’
— MM’ 14 ti€p tuyén qua P (hinh 2.22b). ¢ t

2- V& doan OB: Trén (1) ldy OM, = OM’. VE OB L
MM, cit vong tron dudng kinh MM, ¢ B (hinh 2.22b).

Ta c6: OB’ = OM.OM, = OM.OM".

Trén hai tiém can (1) va (t’) lay OB = OB’ (géc BOB’
chita P). BB’ ciit truc X, phan gidc cua géc BOB’ 4 A 0
(hinh 2.22¢). V& diém ddi xing A, ta co:

QA =0A,=a;AB=AB =D B'\

OF = OB = ¢ (tiéu cu) (c* = a° + b?).

2 2
Phuong trinh hypebol 1a: ~ - .:;7 ~1. Hinh 2.22b
da

2.3. GIGI THIEU TOM TAT VE MAT BAC HAL

Ngoai mat nén, mat try bac hai, mat bac hai con gém nam quadric. Sau day ta gidi thiéu
nam quadric d6.

2.3.1. Mat elipxoid

2 2 2
Phuong trinh ciia mat: x_2+y_2+£2_:1 (1)
a® b ¢
e
L7
/7’/4\
y \ :
"\L\\_._ ~ /(i)
2N
Hinh 2.23
a)M éit cdt chinh
. XZ y2
C#t bang mat phang xOy ta ¢ elip: —+ rele 1
a
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2 2

Cat bing mat phang yOz ta cé elip: %;—-‘1-—2 =1
c

2

Cit bang mat phing zOx ta cé elip: —+— =1
¢’ a

b) Non tiém cdn

2 2 2
Non ao ¢ phuong trinh: iz— + y—2 + %— =0 (2)
a- b ¢
¢) Elipxoid tron xoay
2 2 L2
a = b; truc xoay Oz x_2+y_2+£_2:1 3
a® a° ¢

d) Mdt cdu

Pudng ron 1a qu¥ tich cdc diém xyclic thudc mat phing & vo tan. Elipxoid chita duong
rén 13 mat cau.

Phuong trinh mat céu: xX*+y' +2 =R’ (4)

Phuong trinh nén tiém can clha mat cau: x> + yt + 22 = 0 (47), day 1a n6n 4o c6 dinh that
14 tam cdu, dudng sinh la‘cdc dudng thing dang hudng OM. Néi cich khac: nén ding

hudng cé dinh 1a tam O ctia mat cau, dudng chuin 13 dudng ron ©.
Mat cdu tam O va nén déng huéng dinh O tiép xic doc theo dudng ron o.

Hai mat cau cling tam O tiép xic doc theo dudng rén « (vi ching cing 1iép xic nodn
dang hudng dinh O).

e) Giao tuyén phdng

Cat elipxoid bdng mot mat phing P ta dugc mot elip. Elipxoid ¢ hat hudng i€t dién tron.

f) Puong kinh lién hap doi voi mot hitdng mdt phdng 7

Cac mat phing song song v6i 7 cat elipxoid theo cac elip doéng dang. Qu¥ tich tam cac
elip nay la mot duong thang A goi 12 dudng kinh lién hop v6i hudng mat phing = da cho
(hinh 2.24). A qua tam O cla clipxoid va cit elipxoid tai hai diém N, M & d6 c6 hai mat
phiing tiép xiic déu song song véi 7.

Viay ¢6 thé no6i: Dudng kinh A lién hop voi hudng mat phing 7 1a dudng ndi 2 tiép diém
M va N cila hai mat phang song song = va ti€p xtic elipxotd.

g) Piém rén

N¢u hudng mét phang = 1a mot hudng tiét dién tron thi hag diém M va N goi la diém rén.
Mit phang &, vi =, ti€p xic elipxoid 6 M va N cit elipxoid theo hai cdp dudng thing dang
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huéng (hinh 2.25). Ung véi hudng 1iét dién tron thd 2 ta ¢6 2 diém rén nita 1a K va L. Trén
hinh 2.22 vé clipxoid ¢é 3 truc vuong goc timg doi mot: OA, OB, OC.

[

N L
c b

B 8 A
b

c

K = M

Hinh 2.25

Hinh 2.24 ’ Hinh 2.25a
Gia thiét a > b > ¢ (hinh 2.25a). Trong mat phfmg chinh AOC v& duong kinh MN = 2b
va dudng kinh KL = 2b ta cé 4 diém réon M, N, K, L.
MN va KL dét xting qua 2 truc AA” va CC.

Hinh 2.26 . Hinh 2.27 Hinh 2.28
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2.3.2. Mat hypeboloid mot tang (mat ké)

a) Phiwong trink cua mdt

[
L=l
2

(1

n:mh P
+
A
L] iN
1\l

[

b} Mdt cat chinh

2 2
Cat biang mat phang xOy ta c6 elip: )—{3 +X=1
a

b'z
yz Z'E
Cit bing mat phing yOz ta c6 hypebol: e 1
c
x’ Z
Cit bing mat phing xOz ta ¢6 hypebol: —5=-3= 1
a’ ¢

Hypeboloid mot tdng dugc Xac dinh boi mot dudng thing A di chuyén vi tua trén ba
dudng thing chéo nhau ¢ dinh a, b, € khong ciing song song v61 mot mat phing (hinh 1.27).
Cic duong thing nhu A thuéc mot ho dudmng sinh. Cac dudng thang a, b, c,... thudc ho duong
sinh thi 2. Ngudi ta chimg minh rang:

4 dudng sinh mot ho (vidu a, b, ¢, d) cit cdc dudng sinh c¢hia ho kia theo cac hang diém
lizn hé xa anh (hinh 2.27a):

(ABCD) = (AB,C,\D)) = (A,B,C,D;) = (ABCD;) ...
XZ yﬁ Z?
Hypeboloid mot tdng tron xoay (truc xoay Oz). 5 +5-7° 1 (2)
a® a” ¢ :

Hypeboloid mot tang tron xoay 6 thé coi 13 mat tao bdi mot duong thing d xoay quanh
truc z(d vaz chéo nhau) (hinh 2.28).
¢) Non tiém cdn

2 2 pd
Z

Nén tiém can c6 phuong trinh: ?+§-+?— =0

d) Giao tiyén phang

Muén phan loai giao tuyén cha mit phang cit @ vél hypeboloid, ta xét mat phang n’ // T
vi qua tam O la dinh clia nén tiém can.

_ Néu 7’ cit nén tiem can theo hai dudng sinh that m. n thi giao cua 7 vdi hypeboloid 1a
mot hypebol nhan a va b 14 hai dudng ti¢m céan

_ Néu =’ tiép xdc nén tiem can: m =1 thi giao clia 1 Vol hypeboloid 12 mot parabol co
hudng truc song song voi m. '
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_ Néu 7’ khong cat nén tiém cén (tic 1 cat nén theo hai dudng sinh &o lién hop) thi giao
1a mot elip.

Hypeboloid ¢6 cic tinh chat sau:

- Mat phang © ma c4t nén tiém can theo elip €’ thi ciing cit hypeboloid theo elip £ dong
dang, dong tam.

. Mt phang 7 ma cit nén tiém cin theo hypebol € thi cling cat hypeboloid theo hypebol
cling ti¢m cin (dong dang hay lién hgp) € va € déng dang ¢ va €’ lién hop (hinh 2.29).

Trudng hop 7 cat ndén tiém can theo hai dudng sinh m, n thi cat hypeboloid theo hypebol
nhin m, n {am tiém can.

- Mt phang 7 ma cat nén tiém cdn theo parabol €7 thi cing cit hypeboloid theo parabol
ciing truc, ciing phia 161.

Chii y:

+ Truomg hop 7 1iép xic nén tigm can doc theo mot dudng sinh thi s€ 1iép xtc hypeboloid
& mot diém thudc duong cong 3 v6 tan va cit hypeboloid theo 2 dudng sinh song song.

Hink 2.28 Hinh 2.29

+ Truong hop ndn tiém can c6 hai hudng tiét dién tron nén hypeboloid ciing ¢6 hat
hudng tiét dién tron.
+ Néu mat phang m tiép xiic hypeboloid & mot diém M thi s& cat hypeboloid theo hai

dudng sinh m, n qua M. Mot mat phang song song v6i 1 s& cit hypeboloid theo hypebol
nhin m, n 1am hai hudng tiém can.

¢) Pucmg kinh lién hop vOi mot hwong mdt phing @
Cit hypeboloid biang cdc mat phang song song voi 7 ta c6:

- Cic elip déng dang néu T’ cit nén tiém can theo hai duomg sinh Ao lién hop.
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- Céc hypebol dong d
hai dudng sinh that. Quy tich tam cic elip (hodc hypebol) nay la mét duong
duong kinh lién hop dai véi hudng mat phing n, A di qua (dm cua hypeboloid.
Néu A cit hypeboloid & hai didm that
M va N s& song song véi mit phing 7.

ang hodc lién hop (c6 cing hudng tiém can) néu ° it nén theo
thing A goi la

M va N thi hai mat phing ti€p xtic hypeboloid tai

- Cac parabol néu 7 tiép xiic nén doc theo mot dudng sinh m = n. Khi d6 duong kinh

2.2.3. Mat hypeboloid hai tang

a) Phuwong trinh ciia mgt:

Hinl 2.30

b) Mdt cdt chinh

Cat bang mat phing yOz ta c6 hypebol:
Cat bang mat phing xOz ta ¢6 hypebol;

Hypeboloid hai tdng tron xoay (tric z }:

=+]
o<

lién hop déi v6i huéng mat phiang n chinh 1a duong sinh m.

2

Z

Hinh 2.3/

_.__=_l
Cl
Zz
K
0
N
ﬂ?
p 2
Z Y
—~ =1
C b
z2 x° _
C2 a2
2 2
z
-t
a b° ¢

(1)

(2)
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- Cdc hypebol déng dang hodc lién hop (¢6 ciing hudng tiém can) néu 7’ cat ndn theo
hai dudng sinh that. Quy tich tam cdc elip (hoac hypebol) nay la mot dudng thang A goi la
dudmg kinh lién hop déi v6i hudng mat phang 7, A di qua tam ciia hypeboloid.

NEu A ciit hypeboloid & hai diém that M va N thi hai mat phang ti€p xidc hypeboloid tai
M va N sé song song véi mat phang 7.

- Céc parabol néu n’ ti€p xtc non doc theo mot dudng sinh m = n. Khi dé duomg kinh

lien hop d6i véi huéng mat phang 7 chinh la dudng sinh m.

2.2.3. Mat hypeboloid hai tang

a) Phuong trinh ctia mdt: x_2+y_2_z_2 =-1 (1)
a~ b ¢
z
Tt\
Z
K M
T
)
N L
[
Hinh 2.30 Hinh 2.31
b) Mt cdr chinh .
. ZZ y2
Cit bang mat phang yOz ta ¢6 hypebol: prei 1
c
ZZ XE
Cét bang mat phang xOz ta ¢6 hypebol: ———=1
¢ a
x2 y2 2_2
Hypeboloid hai tang tron xoay (truc z): —+ e —=-1 (2)
a c’
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¢} Noén tiém cdn
Z 4o -—==0 3)

d) Giao tuyén phdng

Puong kinh lién hop d6i véi mot hudng mat phang 7 (twong ty nhu voi hypeboloid mot
ting). Hypeboloid hai ting ¢6 huéng tiét dién tron cling 1a hudmg ti€l dién tron cua non
tiém can.

e} Piém ron

Néu 7 1 mot hudng tiét dién tron thi m// 7, // 7 va ti€p xlic hypeboloid & hai diém M va N
<& cho ta hai diém 16n M va N. m,vii , cat hypeboloid & hai diém M va N theo hai dudng tron
6 ban kinh bang O (tic 12 hai cap dudng kinh thing déng hudng di qua hai diém that M va N).

Hypeboloid con hai diém ron nita 14 K va L d6i ximg véi MN qua truc Oz (hinh 2.31).

2.3.4. Paraboloid eliptic (hinh 2.32)

z

-

Hinh 2.32 Hinh 2.33
a) Phuong trinh cua mdt

X2 y2
(=——+=— (p>0;4>0) (1)

2p 24
b) Mdit cat chinh

2

Cit bang mat phing yOz ta ¢6 parabol: 2 = Ey——
q

Cit bang mat phéng xOz ta c6 parabol: z = =

Hai parabol nay goi la parabol chinh.
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2 2

Cit bang mat phang song song vdi xOy, véi z = h ta dugc mot elip: h= 2i—+~2y—
P q
s L
Paraboloid tron xoay (p = 4). Z=—+-
2p 2p

) Giao tuyén phdng

- Moi mit phing cit song song véi truc Oz cho ta mot parabol.

- Moi mit phing khong cat song song véi truc Oz cho ta mot elip.

- Moi giao tuyén thuc mét phang cat song song voi mot mat cét chinh xOz hodc yOz la
cdc parabol bing parabol chinh va c¢6 dinh nam trén parabol chinh kia.

Vay ¢6 thé coi paraboloid eliptic 12 mat tao bdi mét parabol chinh tinh tién doc parabol
chinh kia.

- Moi mat phéng 7 song song v&i nhau va cit truc Oz s& cat paraboloid theo cédc elip
dong dang.

- Véi trudng hop paraboloid tron xoay, hinh chi€u cla giao tuyén elip bat ky lén mat
phing vuéng géc vai truc Oz la mdt vong tron.

d) Biém rén

C6 hai huéng tiét dién tron. Néu 7 13 mot hudng tiet dién tron va x, // = va ti€p xic
paraboloid & mot diém M thi M goi la diém rén, & dé m, ¢it paraboloid thee cap dudng
thang dang hudng qua M.

Ung véi hudng i€t dién tron thit hai ta c6 mot diém ron thit hai N, d6i xing cia M déi
véi truc oz

¢) Dutomg kinh lién hgp voi mot mdt phang m(hinh 2.33)

Gia thit hudng mat phing = khong song song véi oz khi d6 cdc mat cic phang song
song vdi T cit parabol theo cdc elip dong dang c6 hinh chiéu ditng 1a MN va KL.

7, ti€p xiic paraboloid ¢ diém M. Quy tich tam cic elip 1a mot dudng thing A di qua M
va song song vdi truc oz cla paraboloid. A goi Ia dusng kinh lien hop doi vai hudng mat
phang 7t da cho.

Nguoi ta chiing minh riang paraboloid elipﬁc 1i€p xdc mat phang & vo tan & diém o la
diém & vo tan xdc dinh boi huéng oz. Piém o coi i tam cua paraboloid.

- Mat phéng & vo tan cit paraboloid theo hai dudng théng 4o lién hop p, q di qua diém
thuc ©. Gid thi€t huéng mat phing 7 song song véi tryc oz, tic la chita mot dudng thang &
2r vo tan di qua o. Duong kinh lién hop déi véi hudng 7 // 0z s¢ la dudng thang & vo tan s,
di qua w saocho (p,q, 1,5 )=-L.

29



2.3.5. Paraboloid hypebolic (mat ké)

2 2
a} Phuong trinh mdt. 7= Y (p>0,g>0)
2p 29

b) Mdit cdt chinh

Cat bang mat phang yvOz, ta c6 parabol KOL vé&i phuong trinh: z = - ;
q

2
Cit bang mat phang xOz, ta ¢6 parabol MOM’ véi phuong trinh: z = x

Finh 2.35a Hinh 2.356

Day 14 hai parabol chinh ¢6 phia 161 d6i nhau. Mat paraboloid hypebolic (mat vén ngua)
¢6 thé coi la tao bdi mot parabol chinh di chuyén song song doc theo parabol chinh kia.

Cdch tao mdt yén ngita bing cdc diedng thang:

1- Paraboloid hypebolic duoc tao bdi mdt dudng thang di dong A dua trén ba dudng
thing chéo nhau a, b, ¢ cling song song véi mot mat phang (hinh 2.35a).

- &, b, ¢... thude mot ho dudng sinh.

- Cac dudng thang A tao nén ho dudong sinh thi hai.
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- Ba dudng sinh clia ho thd nhat tao trén cdc dudng sinh clia ho thit hai cdc hang diém
bao tén ti s6 don: (ABC) = (A B,C)) = (A,B ).

2- Mat vén ngua cdn duge xdc dinh boi hai duong thing chéo nhau m, n cat mot mét
phiang P ¢ M va N. Budng thang di déng A song song v4i mat phang P va ¢it m, n tao nén
mot ho dudng sinh cua mit phang yén ngua. Dudng thdng m, n thudc ho dudng sinh thi hai
va song song vl mot mat phing Q (hinh 2.35b).

- Duong thing & vo 1an p,, clia mat phang P ciing thudc ho dudng sinh vl m, n.

- Pudmg thing & vo tan .. cla mt phang Q cling thudc ho duong sinh véi cdc A.

Hink 2.36

3- Mat yén ngua cling thudng dugc cho bing mot i dien ABCD. Céch vé c¢dc duong
sinh ctia hai ho nhu sau: (hinh 2.36)

- Chia AB thanh cic doan bang nhau, c¢é ddnh s6 (1l | dén 10). Tuong tr chia DC thanh
céac doan biang nhau ¢é danh s6 theo cdch trén.

_ N6i cac diém c6 ciing 6. ta ¢6 cic dudng sinh cing mot ho: 1-1,2-2, 3-3,...

- Lam tuong tu véi BC va AD ta ¢6 ho dudng sinh 1hit hai.

c) Mdt phing dinh hdng (hink 2.34)

Mat phang 1i&p xdc ¢ 0 cat mat paraboloid hypebolic theo hai dudng sinh goi 1a dudng
sinh chinh AA”, BB".

Hai dudng sinh nay tao véi truc oz hai mat phing goi la mat phing dinh hudng P va Q
cua paraboloid.

d) Mt phéng tiém cdn tieong ing vor mot diong sinh

Mat phang R di qua mot dudng sinh va song song v&i mot mat phang dinh hudng P cat
paraboloid theo mot dutmg sinh & khoang cdch gidi noi, va theo mot dudng sinfi & vo tan
thudc he dudng sinh song song voi Q. Mat phiing R got la mit phéng 11ém cin tuong ting vol
dutmg sinh néi tén (Vi Lcp xuc vGi-paraboloid hypebolic & diém vo tan cha dudng sinh nay).
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BANG TOM TAT CAC DANG MAT BAC HAI

‘75'1"1" Phuong trinh chudn tac l Hinh ddng Teén mat
Xy 7 Elipxoid (trudng hop dac biét
1 —S 17 +== | . . . . - N
22 b' ¢ ! elipxoid trdn xoay va mat cau)
X’E y'i 2.2 :
2 - —+—=1 ! Hypeboloid mot tang (keé)
a- b < x
2 2 2
3 | AT Z -1 §__. : Hypeboloid hai ting
b =
XZ 2 72 :
4 | Ll -5=0 * Nén bac hai
. 72 x
a- b ¢
XXy R
5 L=—"t" Paraboloid liptic
2p 29 !
X2 yz
6 = Paraboloid hypebolic (k&)
2p 2q
2 2
X° 0y .
7 L4 —=1 Tru eliptic
a’ b’
2 2
& Y Tru hypepolic
a® b
0 |y =2px Tru parabolic
x? y2 2
10- Dang suy bién: cp mat phing cat nhau —-— e ~ (), cap mat phang cat nhay — = 1
a : a’

cap mat phang tring nhau x2=0

3
X

Vi cée mat bac hai do; trong d6 ¢6 elipxoid a0 — +
a

cap mat phing o, V...
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¢) Giao tuyén phang

- Néu mat phéng cat = ma cit tryc oz thi s& cat hai mat phang dinh hudng theo hai dudng
thing cat nhau A va A,, giao tuyén 1a mot hypebol v&i hudng tiém can la A va A,

Chii y: Mt phing m tiép xic paraboloid & mot diém M s& cit mat nay theo hai duong
sinh m, n qtia M. Moi mat phéng song song v6i nt & cit paraboloid theo hypebol nhan m va
n lam hudng ti¢m céan.

- Néu mit phang = song song vdi truc oz thi hai huéng A v A, tring nhau. Giao tuyén 1a
mét parabol. ' '

[} Bucmg kinh lién hop voi mot hudng mdi phang da cho

- Cho huéng mat phang 7 cat paraboloid theo cdc hypebol. Cic mat phing song song véi
n € cét-paraboloid theo cdc hypebol dong dang hay lién hop (cé cic tiém can tuong ung
song song).

- Quy¥ tich tam cdc hypebol néi trén 12 mot dudmg thang A goi 1a dudng kinh lién hop
chia mat phang = d6i véi paraboloid hypebolic.

- A ludn song song vdi truc oz.

- Nguoi ta ching minh rang paraboloid hypebolic tiép xdGc miit phing & vé tin & diém
13 diém & vo tan xac dinh bdi hudng oz. Diém o coi 1a tam clia paraboloid.

- Mat phang & vo tan cat paraboloid hypebolic. theo hai dudng sinh that p, q di qua
diém thuc o. Gia thiét huéng mat phing nt song song véi truc oz, tic 1a chita mot duong
thang & vo tan r di qua w. Pudng kinh lién hop d6i véi hudng = khi d6 13 duong thing s &
vO tan di qua @ saocho (p, q, r, s ) =-1.

2.4. MOT SO TINH CHAT MAT BAC HAI LIEN QUAN TOI VE BONG

1. Hai mat bac hai ¢6 moét conic chung, cit nhau theo mot conic thit hai, va 1iép xic
nhau & giao di€m cla hai dudng cong doé.

2. Pinh ¥ Monge (ddo cua dinh 1y trén).

Hai mat bac hai ludng ti€p, néi chung céit nhau theo hai dudng cong phang.

3. Hai mat béc hai tiép xic & ba diém, ndi chung tiép xic doc mot conic di qua ba diém dé.

4. Mat phang déi cuc clia mot diém déi véi mot mat bac hai.

a) Dudng thang déi cuc cia mét diém d6i véi mot comic.

Qua S ké dudng thing di dong cét conic § M, N,

Qu¥ tich diém I sao cho (SIMN) = —1 la mot dudng thing s goi 2 dudng thing déi cuc

cua diém S d6i véi conic .
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Hinh 2.37a Hinh 2.37b

~ Trudng hop A va B 13 hai (i€p diém thi s chinh 4 dudng thing AB.

- Trudng hop conic ¢ suy bién thanh cap dudng thing a, b thi d6i cuc cia S doi véi ¢ 1a
dudng thing s lién hop clia dudng thing OS déi véi a, b.

Trén hinh 2.37b vé MN//OS: IM = IN, Ol chinh la dudng thang d&i cuc s can tim.

b) Mt phang dai cuc cua mét diém doi v6i mot mét bac hai da cho.

Pudng thing di dong qua S cit
mit bac hai & hai diém MN. Qu¥ tich
diém 1 sao cho (SIMN) = —1 1a mot
mat phing 7 goi 1a mat phang d6i cuc
clia diém S d6i v6i mat bac hai .

Mat phang m cét mat bac hai
thco mdt conic. Non dinh S, dudng
chuin (¢) tiép xdc mat bac hai doc
theo conic (¢).

Mit phdng qua S cat Q theo mot
conic « va cat phing n theo mot Hink 2.38
dutmg thing s.

Duémg thing s 12 d6i cuc coa S doi véi o.

Béng bdn than va bong do cuia mdt bdc hai:

Truomg hop mat @ la mat bac hai, ré rang @' thudc mat phang déi cuc clta ngudn sdng S
déi véi O. _

Néu nguon sing S ra xa vo tan, mat phang doi cuc 1a mot mat phang di qua tam O cua
@, poi 12 mat phing kinh. Vay v0i tia sdng song song, béng ban than cta @ [a mot conic
thuoe mat mat phang kinh.
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Trén hinth 2.39 v& béng ban than ¢ va béng d6 ¢ cta mat bac hai ® lén mit phing 7.

Hinh 2.39

Ngudi ta chitng minh réng trén hinh vé (hinh
chi€u) @ va ¢, nam trong tuong Ung thau xa
tam S, truc 1a duomg thing s ndi hai tép diém
M, N cha ¢' va ¢,. Hai conic ¢’ va ¢, cing nam
irong Mot twong ing thiu xa tim S.

Khi S ra vO tan, 1a ¢6 twong Gng aphin phol
canh thay vi tuong \ing thau xa.

‘Ta xét hal ménh dé sau la truong hop dac
biét clia hai dinh 1y [ va II (xem chuong ), lién
quan 16i vé bong cua mat bac hai.

Cho mat bac hai ¥ noi ti€p mat bac hai @
doc theo conic ©'; nén dinh S ngoai p¥Yvad
theo thit tu doc theo y' va @, 0, W, @ i hinh
chigu tir S cha céc dudng cong d6 ien mot mat
phang p. Ta ¢6 ménh dé sau:

Meénh dé 1 (hinh 2.40):

a) @, ', ¢ cht nhau & hai diém P'va Q g dé
nén S v hai mat ¥ va @ 1i€p xtic nhau.

b) @, ¥, @ tiép xdc nhau & hai diémPvaQla
hinh chicu tir S cha P' va Q' 1én mat phang 7.

Hink 2.4
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Ménh dé nay c6 thé phdt bi¢u duéi dang v& béng nhur sau:
Cho ngudn sdng S, mat bac hai ¥ ndi tiép mat bac hai @ doc theo conic ',
- - Budng cong bong ban than ¢' cha @, dudng cong béﬁ than ' cua ¥ va dudmg cong o'

cat nhau & hai diém P'va Q.

- Budng cong bong dé ¢ cha @,

Budng cong béng d6  cia ¥ va dudng cong ¢, bong d6 clia o' 1én mat phang © tiép
xtc ¢ hai diém P va Q 1a béng dé cia P’ v Q.

o Triwimg hop ddc biét (hinh 2. 41a):

® Ia hypeboloid mot hoac hai tdng. y 14 nén tiém cin cia @.
~ @' la dudng cong ti€p xiic & vo tan clia nén tiém can véi hypeboloid.

Khi d6: Bong ban than ' clla nén ¢ (gém hai dudng sinh O'P' va O'Q') va bong ban
théan ¢ cua ® cat nhan & haj diém P' va Q' thude dudng cong (€p xuc @' & vo tan.

Trén hinh 2.41a hai dudng sinh O'P' vd O'Q' chinh 12 hai duong sinh O'M’ va O'N'.

Ta ¢ ngay meénh dé€ 1': "Vii ngudn sdng S, duong cong béng bdn than ¢ ciia hypeboloid
@ nhdn hai dicong sinh bong ban thdn ciia non tiém cin lam hai huong tiém cdn”.

» Truong hop S ra vo 1dn. cic tia sdng déu song song. Ta c6 ménh dé sau: (hinh 2.41b)

Vi tia sdng song song dudng cong béng ban than ¢ cua ® nhan hai duong sinh ctia nén

tiém can lam tién can. Dudng cong béng dé o, cha O nhan hai duong sinh thiy ngoai cla
non tieém can lam hai tiém can.

| Hinh 2. 41a Hinh 2415
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T ménh dé 1' suy ra cdc hé qua sau:
a) Vai hypeboloid mét tang:
1/ Nguon sang S & mién trong nén tiém cin.

Non tiém can khong ¢é dudng sinh bong ban than. N6i cach khac hat dudng sinh bong
ban than ao lién hgp. Bong ban than cia hypeboloid 13 elip.

2/ Ngudn sdng S nam trén mat nén tiém can thude mét dudng sinh (d). Béng ban than
clia ndén gom hai dudng sinh triung nhau vai (d).

Dudng cong béng ban than hypeboloid ¢6 hudng tiém can (d). Vay la parabol.

3/ S nam ngoai nén tiém can. Dudng cong béng ban than clia non gom hai dudng sinh
that la hudéng tiém cin cta dudng cong bong ban thian cha hypeboloid. Vay duong cong
bdng ban than cia hypeboloid 12 hypebol.

Chit y: Khi S coi 1a mot diém ma thudc mat hypeboloid thi dudng cong béng ban than
cua hypeboloid suy bién thanh hai duong sinh qua S.

Trudng hop tia sang song song, 1y luan tuong tu.

- Néu tia sdng qua dinh ndn tiém cin ma thudc mién trong noén, dudng cong bong bin
than hypeboloid la elip.

- Néu tia sdng song song véi mot duomg sinh cla nén tiém can thi dudng cong bong ban
than cua hypeboloid 12 mot parabol. ' '

- Néu tia sdng qua dinh noén tiém cin ma thudc mién ngodi cia ndn thi béng ban than
cua hypeboloid la mét hypebol.

b} Hypeboloid hai tdng:
1/ Nguon sdng S & mién trong cua hypeboloid
Khong ¢6 bong ban than ciia hypeboloid ¢hinh 2.42a).

2/ Ngubn sdng S & mién ngoai hypebotoid nhung & mién trong nén tiém can (hinh 2.42b).
Budng cong béng ban than hypeboloid 1a elip.

3/ Nguén sdng S d ngoai nén tiém can. Pudng cong bong ban than hypeboloid 14 hypebol.
boc gia tr xét 1y trudng hop ngudn sang S ra xa vo tan.

oS

Hinh 2.42a Hinh 2.42b Hink 2 42¢
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Ménh dé 2: Cho mat bac hai ®: nén dinh S tiep xiic @ doc conic ¢'; ¢ I3 hinh chicu tir S
cua @' [én mot mat phang 7. Trén mat @ v& dudng cong (¢'). Ta ¢6 ménh dé sau: {hinh 2.43)

Hinh chiéu tir S len mat phing 7 ciia céc duong cong thudc ¢ va dac biét hinh chiéu cua

Hinh 243

cdc dudng sinh ciia ¢ nhan @ lam dudng bao.

116 qud [: (hinh 2.43a) Gia thiét ® 12 mat bac hai khong ké va F' 1a mot diém r6n, & do
mat phing tiép xic P song song vl mat tranh v& . Ta biét rang vi F' 13 diém rén nén mit
phing P tiép xiic & diém F' cat ¢ theo hai dudng thing huéng qua F'. Vi mit phing P song
song mat phang 7 nén hai duong dang hudng qua F' chiéu len mat phang w thanh hai duong
dang hudng qua F 1a hinh chiéu tir S cia F lén mat phang 7. Theo ménh dé 2, hai duong
ding huéng qua F phat ti€p xtic conic @. Vay F 12 mot ticu didm cla Q.

Ta cha ¥ rang hinh chiéu F] cta diém ron Fy d6i xting clia F' d6i v6i tam clia mat bac hai
s¢ 1 tidu diem thit hai cia dudng cong béng d6 ¢. Néi cich khdc hé qui 1 ¢d thé phat bieu:

"Néu hai mat phang P va PI song song vOi mat phang n v ti€p xiic mat bac hai ¢ & ha
diem rén F' va F] thi duéng cong bong d6 cta ¢ lén mat phang © nhan béng dé F vi F, cua
hai diém rén Jam tiéu diém”.

H¢ qud 20 Cho mat phang n cat mat bac hai ¢ thco mot conic (o' va F, F 1h duéng

Ainh lien hop cla hudng mat phang 7 doi v6i ¢ thinh 2.43a).
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Gid thiét hudng tia sdng song song vi béng dé ctia (') vd F'F 1én mat phing 7 12 vong
tron o va dudng kinh FF ., 4p dung ménh dé 2 ta ¢6 hé qua 2 sau day:

"Béng dé ¢ cha ¢ lén mat phing 7 theo hudng song song R 13 conic nhan F va F; 1am
tiéu diém va tiép xdc vong tron o & hai diem” (hinli 2.43b).

Hink 2 43ua Hink 2 435

2.5. DINH Li DUPIN (DUYPANH) VA UNG DUNG VAO VE BONG

2.5.1. Nhac lai mot s6 khai niém va dinh 1y

I/ Mat phing tiép xiic dudng cong:

Mat phang tiép xtic duong cong la mat phing
di qua mot 1iép tuyén voi dudng cong.

Mat phiang mat tiép dudng cong (¢) & diém
M 1a gi6i han cia mot mat phang tiép xic ¢ M

va qua mot diem M’ cila (¢) vO cling gan M.
Phép tuyén chinh: moi dudng thang vuong
gde vai iép tuyén va qua tiép diém goi 1A phdp

Hinh 2 .44

luyén cuy dudng cong.
Phip tuyén thuoc mat phang mat tiép goi 1a phap tuyén chinh.
Mat phang vuong gdéc tiép tuyén va qua ticp diém goi 1a mat phang phdp tuyén.

Tiét dién phdp tuyén: dudng cong phang giao tuyén clia mat v&i mat phang di qua phdp
tuyén vGi mat.

2/ B cong va tdm cong: _ 3

Trén mot dudng cong phiang hoac ghénh (c), xét mot diém M cf dinh va diém-M' vo
cing gan; £ goc vo cling nhoé gidta hai ti€p wuyén 0 M va M.

39



Do cong cua (¢) 0 M:
lim —— (MM’ 2 cung MM")
MM’

Bén kinh cong R: 14 nghich dao cha d6 cong.

Trén phdp tuyén chinh, tir diém M, theo huéng 16m cua hinh chiéu dutng cong (c) lén
mat phing mat 1i€p & M, dat mot doan thang bing R ta ¢ tam cong cua (c).

3/ D6 cong cha cac dudng cong vE& trén mot mat:

Xét diém M thuoce dudng cong (¢) vE trén mot mat @. Ngudi ta chimg minh rang dudng
cong (¢') giao clia mat @ véi mat phang ti€p cua (c} & M ¢6 ciing d6 cong O diém M.

Nhu vay viéc nghién ciiu d¢ cong cia céc dudng cong trén mot mit dua v€ nghién cttu
do cong clia cic dudng cong phing.

4/ Cong thic Euler (Ole):

Dinh trén phdp tuyén MN 8 M mot hudng
duong, thi du Mz. Xét mét mat phang cat phdp
tuyén bién déi dugc xac dinh bdi vét MT trén

mit phang P tiép xiic ® o M.

R 56 do dai s6 trén Mz ctia bdn kinh cong ¢

M cua tiét dién. Nguoi ta chitng minh ring cé
hai tiét dién phép tuyén dac biét, tuong ung hai
mat phing vuong géc, ¢6 bén kinh cong R, va
R, goi la ban kinh cong chinh.

Ky hiéu MT,, MT, vét vuong géc cla cic
mat phing chinh lén mat phing P va 6 12 géc Hinh 245
_gitta MT, va MT. Ta c6 céng thuc Euler:

1 _00329 sin’ 0

R~ R, R,

2.5.2. Chi 46 Dupin

Trén vét MT clia mat phing cét phap tuyén, tir diém M dat mot doan MI = VAR .

% 1 56 do clia mot doan théng c6 dinh, cing dau véi R. Tim quy tich di€m I khi mat
phang cét phdp tuyén xoay quanh MN.

Trong mat phang P 14y MT, va MT, lam truc x va y.

Toa do x, y cha diém I's& la:  x = MlIcos®

y = Mlsin®
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Do d6, tir cong thic Euler suy ra:

2 2
Rl R2

Quy tich diém I 1a mot conic ¢d truc 1a vét 1én mit phang tiép xiic cha hai mit phang
chinh 6 M.

Conic nay goi 1a chi dé do cong & diém duoc xét. Doi khi ngudi ta cdn goi 1a chi d6 Dupin.

Phdn loai:

1/ R, va R, cling ddu: chi d6 13 elip. Hai tdm cong chinh & cung phia cta M.

Néu R, = R, chi d6 1a dudmg tron. M Ja mot diém rén (ombilic).

2/ R, v R, khéc dau: chi d6 1a hypebol. Hai tam cong chinh & hai phia khic nhau cia
M. Mat c6 do cong doi.

Muén thé hién ca do cong am, chi d6 gém thém mot hypebol lién hiép tng véi:

MI =+v-AR

3/ Mot trong hai ban kinh cong chinh la vé tan: thi du R, & o

Phuong irinh chi do s€ la:

x =+ AR,

Chi d6 khi dé goi 13 chi d6 parabolic va gom hal dudng song song cich déu M. Chi do
parabolic xudt hién vdi tat ca cac diém cda mot mat kha trién (nén, tru, mét co canh l). &
méi diém ciia mat nay, mot trong hai tiét dién chinh 1a dudng sinh: ban kinh cong cha né la
vo tan. Do d6 chi d6 trd thanh hai dudng thing song song véi dong sinh clia diém dugc xét.

Vai ménh dé sau néi lén tinh chét cda chi do:

Ménh dé 1: Tiét dién clia mot mat, cat bang mal phéng ti€p xtic ¢ mot di€m kép & ti€p
diém. hai ti€p tuyén ¢ diém d6 1 tiém can cta chi do.

Ménh dé 2: Hai mat ti€p xtic & mot diém cét nhau theo mot dudng cong ¢6 diém kép o
diém d6. Tiép tuyén 1a cdc dudng kinh chung voi hai chi dé (vé clng i 1€ xich).

Ménh dé 3: Trutmg hop dac biet, néu hai mat ti€p xic doc theo mot dudng cong chung,
céc chi dé (vé ciing mot ti 1& xich) ludng tiép va duong kinh néi 1iép diém 1a tiép tuyén véi
dudng cong 1i€p xic clia hai mat.

Tir ménh dé 3 suy ra: Dinh ly Dupin bay la dinh 1y vé hai ti€p tuyén lién hop.

Xét mot mit S, mot dudng cong (¢) vE trén mat vi mot mat kha trién T bao cac mat
phang tiép xic S doc theo (¢). Chi d6 cia T & mot diém bat k¥ M cla (¢) gém hai dudng
théng song song vi duong sinh 6 M va ti€p xdc v6i chi do clia S. Vay dudng kinh cla chi
d6 chia S ni hai tiép diém, s& lién hiép v6i dudmg sinh cla diém M.
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Suy ra dinh ly sau:

Binh Iy Dupin: O mot diém bat ky ciia mot dudng cong vE trén mot mat, Liép tuyén voi
dudmg cong va dudng sinh clia mat kha trién ngoai 1iép mat doc theo dudng cong la hai
dudng kinh lién hiép déi véi chi d6 cha mat ¢ diém duge xét.

Bdc bigt: Tidp tuyén & mot diém véi dudng cong ti€p xic cha mot ndén ngoai 1i€p modt
mat 1a dudmg kinh lién hiép véi dudng sinh cia nén qua diém do, déi v6i chi do cha mat.

Néi cach khdc, dudi dang v€ bong:

"Tiép tuyén tai mot diém voi didng cong bong bdn than ciia mgt mdi la ducmg kinh lién
hop ciia tla sang doi vai chi dé cia mdr”.

Ta xét thém ménh d¢ sau:

Xét hai mat 1iép xie & M. Chi dé cha ching (vé cing ti & xich) cat nhau 6 bon diém A.
B. A', B (hinh 2.46) 12 dinh ctia mot hinh binh hanh noi ti€p déng thoi hai conic. Do d6 MC
va MD song song v6i canh hinh binh hanh 12 hai ti€p tuyén lién hi¢p d6i v6i mdi chi do goi
14 ti¢p tuyén lién hop chung.

Hinh 2.46

Dua ménh dé 2 ta cé ngay ménh dé sau:

Ménh dé 4: Hai mat tiép xic ¢ mot diém M c6 mot mat ti€p tuyen lien hop chung, tao
v cdc tiEp tuyén qua M v6i giao cla hai mat, mot chun lién hi¢p diéu hoa. Néu hat mat la
kha trién, hai huéng tiép tuyén lién hop chung 1a hudng clia hai dudng sinh. Dac biét voi
truong hop nén ta ¢é ménh dé quen thudc:

"Hai ti¢p tuyén & mot diém kép cua hai mat nén ¢6 chung mot mat phang ticp xic, tao
v6i hai dudng sinh qua tiép diém, mot chiim lién hiép di¢u hoa".

Xét mat @ gidi han bdi dudng cong (¢) va dugc chiu sdng tir ngudn S.
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Nén tia sang dinh S v6i dudng cong chudn (¢) cat mat @ theo dudng cong {(c)) 1a boéng
48 cua (©) lén @. Xét mot diém M chung véi (¢) va (c,). Ngudi ta chimg minh, dya vao
ménh dé 4 va dinh Iy Dupin ménh dé sau:

Ménh dé 5. "Ti€p tuyén ¢ M vdi dudng cong béng dé 1én mot mat tir by mép clia mat do
i lién hiep diéu hoa ctia tiép tuy€n duong cong by mép & M doi voi tia sdng va tiep tuyen -
dudmg cong bong ban than 0 M".

Trén hinh 2.47 duong cong b mép ta (€), hong dé tir (¢) 1én mat @ 1a(c).

Tiép tuyén vai (2) Vi (c) o Mlapvagq

Tiép tuyén voi bong ban than G M [a t.

"Tia sang SM ki hi¢u las vir ta 6 (pgst) = - 1.

Hinh 247 Hinh 248

Chi dé Dupin véi quadric:

Theo ménh dé 1, mat phiing tiép xdc cit T theo hai dudng sinh 13 hai tién cén cla chi do.

Vay véi quadric Khong ke (elipxoid, paraboloid eliplic, hypeboloid hat ting) chi do ©
moi didm la mot elip déng dang véi elip {iét dien cit bang mat phang song song vol mat
phéng tiép xdc O diém do.

V@i quadric k& (hypeboloid mot ting, paraboloid hypebolic) c¢h 46 & moi diém cua

quadric la mot hypebol ¢6 11¢m ¢an I3 hai duong sinh qua diem do.

Mat khong ké L 161 trong khi d6 mat k¢ ¢6 "do cong 4Gi". vai 1at ca cde didm cua mat
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Vi dy I: Chimg minh dinh 1§ Dupin v&i mat bac hai "Tiép tuyén 0 mot diém cua duong
cong tiép xlic ciia mot quadric Vi mot nén ta lien hiép diéu hoa clia duong sinh cua ndn
d6i véi hai dudng sinh clia quadric”. '

Gidi: 1/ Ap dung dinh }y Dupin: Tiép tuyén Mt véi dudng cong tié€p xidc va dudng sinh
SM la lién hiép doi vl chi do cua quadric & M, ciing tic 1a d6i véi hai dudng sinh m, n la
hai tiém can cta chi do.

2/ Ching minh truc tigp: Tiép yen Mt [a giao clia mat phang tiép xdic G M vdi mat
phang déi cuc clia S v6i quadric (tic 12 mat phing cha dudng cong 1i€p xic cua nén tia
sang vGi quadric).

Mat phéing tiép xiic 6 M cit quadric theo conic suy bién thanh hai dudng sinh qua M la
m van.

D6i cuc chia S doi v6i conic nay vifa ¢ mat phing tiép xtic 6 M, vira & mat phéang d6i cuc.
D6 chinh la Mt. Vay (mn s t) = —1 doi véi ky hiéu s 1a SMvatla Mu

Vi du 2: Cho quadric @ gidi han béi conic (c) va ducce chidu sdng tir ngudn S. Nén tia
sing dinh S, dudng cong chuan (c) cit quadric theo conic (¢} 1a bong dé cla {(¢) lén
quadric. Hai conic (¢) va (c,} cit nhau & hai diém. Gia thiét M 1a mot trong hai diém do.

Chiing minh trye ti€p ménh dé 5 sau day vdi mat bac hai: "Ti€p tuyén vai hai conic (¢)
va (c,), ky hiéu p. g. Tia sing SM ky hiéu s, ti€p tuyén ¢ M véi béng ban than ky hi¢u la t.

Chimg minh rang (p, g, s, ) = —1 (hinh 2.49).

Gidi- Non dinh S, dudng chudn (c) va quadric ¢6 chung (c) s& ciit nhau theo conic thi
hai (c1). Hai duong cong (c) va {¢,) cit nhau & hai diém M, N & dé n6n va quadric ¢6 mat
phéng tiép xic chung. Hal mat phéing tiép xtc & M va N cat nhau theo mot dudng thang A
12 d6i cuc ciia MN déi véi quadric (va doi vai t4t c4 cdc mat bac hai cha chiim tuyén tinh &
xéc dinh bdi nén va quadric). Ta biét ring cdc mat bac hai cia chum tuyén tinh & déu co
chung mit phang d6i cuc ddi vou dinh nén S. Nhung guadric la mét mat clhia chum. Mat
phing doi cuc cua S doi véi quadric, tiic mat phang T chinh 1a mat phing clia bong ban
than. Hai mit phang P chia (¢) va Q chita (c,) 12 mit suy bi€n cia chiim. Vay déi cuc cua S
d6i vé1 mat suy bién (gom hai mat phing P va Q) la mat phing T. Vay chim bén mat
phang P, Q, S, T 1a lién higp diéu hoa (P, Q, S,T) = -1 véi S la mat phang SMN.

Hién nhién A cit chim nay theo bon diém lién hiép diéu hoa P, Q, S, T va (PQST) =—1.

Mat phéng P vi qua MN nén cat A d6i cuc cha MN & diém P 1a cuc clia MN dai vo
conic (¢) thudc P.

Vay PM va PN Ia hai tiép tuyén & M va N véi (c). Ching minh tuong tx QM, QN 12 hai ti€p
tuyén & M va N véi (c,); va TM. TN 12 hai tiép tuyén & M véi v. Ky hieu MP = p, MQ = g,
MS = s, MT =t thi hién nhién tacé (p, q, s, ) = 1.
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PHAN HAI - DE BAI VA LOI GIAI

Chuong ITT
BONG CAC HINH HINH HOC

3.1. NGUON SANG QUY UGC

DéE moi kién trdc su va k su v& béng va doc hiéu béng nhu nhau, ngudi ta quy udc cic tia
sing 14 cdc dudng thang song song vdi dudng chéo AB ctia khoi lap phuong dit & vi tri céac
mit bén song song v6i cac mat phéng hinh chigu nhir trén hinh 3.1. Ta thdy tia sang (duong
chéo AB) nghiéng mot géc bang nhau (ky hiéu géc 0) do1 vor mat phang hinh chiu.

| \d
A, t ty

'l 45° 45°

45°

Hinl 3.1 Hinh 3.2

V2

Dé dang tinh dugc goc 6 = 35"15754”” — tg0 = -

Céc hinh chi€u clia tia sang t = AB [a t,, t,, ; déu nghiéng vdi cdc tryc hinh chi¢u mot
géc nhu nhau bang 45" (hinh 3.2).

Sau nay trong qua trinh v bong cua cac vét thé, c6 khi
ta phdi diing géc 0 nén ta ¢6 thé dung géc O nhu sau:
- V& duding chéo AB ctia hinh vuéng canh bing mét don

vi. Titc 1a: AB= 2.

- Dung hinh chif nhét ¢é canh lan lugt bang 1 va J2

nhu trén hinh 3.3. Géc cin vé 13 6 = CAB'. Hinh 3.3
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3.2. BONG CUA DIEM PO LEN MAT PHANG HIiNH CHIEU
Cho diém A (A, A,). Béng clia A d6 1én mat phéng hinh chiéu duoc v& nhu sau:
-Qua A vé mottin sdng t: t; € A, (1, x) = 45"
, € A, (1, x) = 45°

- Xdc dinh giao diém ctia t v6i mat phang hinh chigu. O diy t P, = A, (hinh 3.4). A,
goi 12 béng d6 cia A 1én mat phang (P).

Mt chita béng do cuia diém (vat thé) goi 13 mat hing béng.

A,
B, _
\ C=Cy
) T
b
A o
\\ X 45 H
‘ N C,
X LIaN ! B,
45° !
A, B,
Hinh 3.4 ' Hinh 3.5

Hinh 3.5 thé hién béng B,, ctia diém B d6 lén mat phing (P,).
D¢ ding thdy rang: béng clia diém thudc mat hiing béng 13 diém triing véi chinh né.
3.3. BONG CUA BUONG THANG DO LEN MAT PHANG HINH CHIEU

Béng cua doan thing AB d8 1én mat phing hinh chi€u (P, ching han) |2 mot doan thing
xdc dinh boi bong ctia A va B dé 1én (P), 1a A,,B,, (hinh 3.6).

Hinh 3.6 Hinl 3.7 Hink 3.8
Hinh 3.7 va hinh 3.8 v& béng d6 clia cdc dudng thang song song véi mat phing (P,) va (P.).

Béng do ciaa méi doan thing trén 1a doan thang song song vi bing chinh doan thing do.
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Hinh 3.9 va hinh 3.10 v& béng ciia doan thing thing géc véi mat phiang hinh chiéu.
Béng cia chiing 1a cac doan thing tring vé6i hinh chigu tuong ting cua tia sdng, tifc nghiéng
45" déi vdi truc x.

... FZE,
Nee.
X D1
F‘Ib
A
Czb

E2
[~

-D.= F

szthl:)Zb 2

Hinh 3.9 Hinh 3.10

Trén hinh 3.11 v& béng clia doan thang MN d6 Ién hai mat phéng hinh chicu (P,) va (P,).
Bong cua né 1a dudng giy khic M,,L,,N,,. Diém N, = N,, € x got 14 diém gly cha béng.
Diém nay dugc x4c dinh nhes viéc ndi M,, véi diém bong do (N,,). (N,,) 13 béng ciia diém N
tudng tugng d6 xudng mat phang (P,) vi mét phang hiing bong dugc gia thiét 12 duc tia sing
khong xuyén qua,

Vay béng cua doan thang dé xusng hai mat phing la mot dudng giy khiic ma diém gay
14m trén giao tuyén cla hai mat phing hing bong ay.

Hink 3.11
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3.4 BONG CUA CAC HINH PHANG A LEN MAT PHANG HINH CHIEU

3.4.1. Bong ciia hinh phiang ABC (hinh 3.12) 44 1én mat phéng hinh chigu ding va mat
phdng hinh chi€u bing 1a hinh A, B, 1Ca 2/ Ak & ddy c6 hat diém bong giy1,=1,,2,=2;
déu thuoe x. Dé x4c dinh céc diem bong gy ta v& them diém bong a0 (C,.) nhu diém (N}
wen hinh 3.11.

A,

Hinh 3.12 A, C,
3.4.2. Phia sang phia toi cua mot mat phang

Mat phing P dugc chiéu bdi ngudn sdng S s€ c6 mot phia dugc chiéu séng, phia kia l&
{61, V& mat ngudi quan sat ¢ O, mat phiing P s& dugc chiéu sdng hodc bi t6i tity theo S v
O 12 & cing mot phia cia mat phéng P hay ¢ hai phia khic nhau. N6i diém M bt ky clia
mat phing P vdi S va O, mat phing SOM cit mat phéng P theo dudng thing AB. Néu hai tia
MS va MO & cling mot phia vo1 AB, mat phang P la sing, féu hai tia MS va MO & khic
phia véi AB, mat phing P 1 toi.

Trong phuong phap Monge diém O & vo tan & trén mat phing hinh chi€u bang hodc ¢
trudc mat phiing hinh chiéu ding. Do dé ta c¢é quy tac sau:

“frén hinh chiéu bang, mot mat phdng la sang hay la 167 tiry theo tia sdng 101 mot diém
ctia mdt phdng o phia trén hay phia duct mdt phdng. Trén hinh chiéu ditng, mor mdt phdng
la sdng hay la 161 iy theo tia sdng toi mot diém ciia mat phdng & phia trucc hay phia sau
mdt phang .
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Vi du: Xic dinh t6i, §éng cta mat phang P duge cho bing tam gidc ABC.

S1
C1 ©
Z "
B,
Hinh 3.13
E) K
D2
SZ

Hinh 3.14

N~

INNRY

Giai: (hinh 3.14)

Ta 4p dung quy tac trén. Xét mét phang tia chicu bang Q chita SM. Mat phing Q cit mat
phéing P theo dudng thdng EM c6 hinh chiéu bing 1a E,M, va hinh chiéu dimg laE M.

Tia sdng SM 16i diém M & phia trén mat phang P, vay trén hinh chi€u bang mat phang P
sdng. Tuong tu, xét mat phing tia chigu ding R chia SM. Mat phang R cat mat phing P
theo dudmg thing DM cé hinh chi€u bing D,M, va hinh chi€u ding DM,

Tia sdng SM 16i diém M & phia sau mat phiang P, vay trén hinh chiéu dimg mat phang P t6i.

Chit ¥ Hinh chigu ding va hinh chiéu bang cla tarn gide ABC c6 chiéu khdc nhau:
AB,C, (ngugc chidu kim ddng hé), A,B,C, (cuing chiéu ki déng hd). Vay néu trén hinh
chiéu bing mit phing P1a sdng thi trén hinh chiu ding mat phang P nhét thiét phai 12 t6i.

Cén nhé quy tac sau:

“Néu hai hinh chiéu ciia mdt phdng P 1 ciing chiéu thi trén hinh chiéu ding va hinh
chiéu béng, mdt phing P déu la sdng hodc la 101 Néu hai hinh chiéu cua mdt phing P
khdc chiéu thi néu trén mot hinh chiéu, mdr phdng P la sdng thi trén hinh chiéu kia, mdt

pheng P sé'la t61 va ddo lai”.
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3.4.3. Mot s6 vi du vé vé bong cac hinh phang
- Hinh 3.15 v& béng ctia hinh vudng d6 (&n mat phang hinh chiu ding.

- Hinh 3.16 vé& bong clia hinh tron d6 l1én mat phang hinh chigu ding theo phuo‘ng phap
8 diém véi hinh vudng ngoai tiép lam phu trg.

B
F=E C,zD, '
1= By 45" N D 30
¥5. <
A Dy, N
b 2 AD
s
By ~
~
" >
- | A ~_
B, Cr x
: = o
A | |
z D, | | !
0,
| |
| , /|
. N
B, c,
Hinh 3.13 Hinh 3.16

Hinh 3.17 v& bdng nira hinh tron.

flinh 3.17

Dé v& béng d6 cha vong tron, ngudi ta thuong vé hinh binh hianh béng dé ela hinh
vudng ngoai ti€p hinh tron, roi noi ti€p mot elip trohg hinh binh hanh &y. Elip nay la béng
¢4n tim cta hinh tron.
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Dudi day ta dung phép aphin dé v& béng cuia hinh tron.

Trén hinh 3.18, gia sir elip e 12 béng clia dudng tron v nam ngang do 1én hinh chigu
diing T1,. Goi v, 12 hinh chap cta v quanh vét ditng cha mat phang chia v vao I1,. Vong tron
v, va elip e tuong tng nhau trong phép aphin truc t, cap di€ém tuong tng A,, A,; hudng
aphin song song véi t, trong d6 cip dudng thing tuong (ng nhau 1 hai dudng thing AA,,
AGA,, cat nhau tai t, theo thi tu vudng géc va nghiéng 45° véi t. Va elip ¢ dugc v& timg
diém nhu diém A, nhu sau:

- Tir A, trén v, ké dudng thing dimg cit v, tai A,

- Tir A, ké dudng thang song song vdi t, cat tia nghiéng 45° di qua A, tai di€m A, cin vé
(hoac 1ay A A, = A\A,).

t By

Hinh 3.18

Ngoai ra, ta ¢ hai doan thang P,,Q,, vd M;,N,, 12 dudmg kinh lién hop ciia clip. Néu kér
hop phép aphin ndi trén véi tinh chat dudng kinh 1ién hop cua elip lién hop chia doi day
cung song song v&i dudng kinh Kia, ta ¢6 céch vé trong ing véi mot diém, chang han B caa
v ta dugce hai diém B,,, C,, clia e nhu sau:

- Tu B, trén v, v& dudng thang s // t. p

- Ldy BB, = B/B,,.

Hinh 3.19 v& béng elip e cha nita vong

tron v (ma hinh chap lén I, va v). e va v, ” " 24
tuong dng nhau trong aphin truc p, hudng : j
aphin song song v&i p. Va e duge v& tuong -
tu nhu hinh 1.

Chit y: Hai diém O, vi B, 12 hai diém tu
tmg. Pudng thang A A, // p 14 tiép tuyén chung cla e VA v,

Hinh 3:19
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Hinh 3.20 ¢idi thiéu tudng ting aphin phéi canh giita elip e vae’, truc 13 p va huéng s // p.

i ) 5 p
O \&/
3
A A
2 S
e e

Hinh 3.20
Hinh 3.21 v& béng cha hinh tron nam ngang ban kinh R dd 1én mat phing  chiéu bing
va nghiéng 45" so v6i mat phang hinh chiéu dimg (7 goi 1a mat phing Pile).

D¢ dang thdy ring, béng dé 1a mot hinh tron 1,62,,3,,4165,61,7 1, €6 ban kinh r = R% .

Tuong ty, néu mat phang Pilé di qua tam hinh tron thi béng dé hinh tron duge thé hien
trén hinh 3.22.

Trén hinh 3.23 vé béng cla hinh tron song song v6i mét phing himg bong (13 mat phiing
hinh chi€u dimg). Béng d6 1a hinh tron bing hinh tron cho béng.

Hink 3.21 Hinh 3.22 Hink 3.23
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3.5. BONG CUA DA DIEN

3.5.1. Bong dé cua da dién

Béng cua da dien ABCDA'B’C'D’ dé len mat phing (P) 1a A,B,C,D,A’ B’ .C’,D’,. Duong
ranh giéi B,C,D,D’,A’ B’ B, clia bong dé goi 1a dudng bao quanh bong dé (hinh 3.24).

Trén da dién ¢6 ba mat bén duge chiéu sing la ABCD, ABB’A’ va ADD’A’. Ba mat kia
bi toi va duge goi 1a bong ban than.

Dudng ranh giéi gita mit sing va mat c6 bong ban than goi 12 dudng bao quanh bong
ban than B,C,D,D’ A’ B’,.

Sau niy s& gidi thiéu quy téc xét mat sdng hay mat c6 béng ban than cua da dign.

Hinh 3.24

3.5.2. Bong ciia da dién la mat chop SABCD 8,
Chi can v& bong céc dinh cha da dién réi néi lai. Ba !
dinh A, B, C nam trong (P,) nén tring véi béng d6 cla !
chiing. Béng d6 S do 1én (P)) 13 S,,. Bong d6 chia chép 1a A/ 8/ c,

$,,Cy By, (hinh 3.25). [

3.5.3. Phia sang t6i cua da dién (hinh 3.24) ?

Mot da dién dugce dat trude mot ngudn sing. Ngudi ta
phan biét hai loai mat; cic mat dirge chifu sang va cac
mat t3i; ba loai canh: canh duge chiéu sang phan céch hal A —
mit duoc chi€u sang; canh toi phan cach hai mat toi; canh

2

hén hop phan ¢ach mot mat sdng va mot mat tol. Hinh 3.25
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Tap cdc canh hén hop tao nén mot duong da gidc khép kin goi 12 dudng phan cich t6i
sing. Céc tia sing tua trén dudng phan cdch (61 séng xdc dinh mot hinh chép ngoai tiép da
dién, goi 1 chép béng. Néu cdc tia sing song song ta c6 mot hinh lang tru ngoai ti€p da dign
goi 12 lang tru bong. VEt cha chép béng hodc tang try béng lén trén mot mat phang goi la
dudng bao bong dd clia da dién lén mat phing dé. Ta thay ring dudng bao clia béng dé mot
da dién 1én mot mat phéng chinh 12 béng d6 clia dudng phan c4ch t6i sdng 1én mat phang do.

Trén hinh 3.24 v& da dien ABCDA’B’C’D’ véi cdc mat sdng va cdc mat t6i. Pong thoi
trén hinh nay ciing vé& béng dé cia da dién 1én mot mat phing P.

Theo hinh v&, da dién ¢ ba mat dugc chiéu sing 1a ABCD, ABB’A’ va ADA’D’. Ba mat
kia bi t6i v ducc goi 13 mit ¢6 béng ban than. Pudng phan céch t6i sing 123 BCDDA’B’B.
Bé6ng dé ciia dudng phan céch t6i sing ttc dudng bao.quanh béng d6 lén mat phang P tat
nhién la B,C,D,D’ A’ B’..

e Vdn dé xdc dinh mdt sdng téi, mat t6i cia da dién.

Bai todn vé béng vdi da dién rét cude 1a xdc dinh
mat sang, mat toi. \

C6 ba phuong phdp xéc dinh:

1/ Phuong phap xét riéng timg mat cua da dién:

Ta tré lat bai toin xdc dinh phia sdng, phia t6i cla
mot mit phing di néi & trén. Phuong phip nay dac biét
¢6 1gi véi truong hop da dién rong va mo, tic la khi xét
mot két hop cac da giac phang, duc (hinh 3.24).

2/ Phuong phép chiéu xién (hinh 3.25):

Thi du xét 1 dien (A,B,C,D,A,B,C,D,) dugc chigu
sdng bdi cdc tia sang song song. Ta tim béng d6 cla

cic canh 1én mot mat phang, vi du 1én mat phing hinh
chiéu bang (P,).

Puong bao ngoai cha bong dé 13 B, C,A,D,,
twong ng v4i dudng phan cach t6i sing (B,C A D,
B,C,A.D,). Hinh 3.26

Ké tia sang di qua diém Q = A, B,, N C,,D,,. Tia sdng nay di vao trong da dién tir mot
diém U thuoc A.B, va di qua mot diém V thuoc C,D,. Vay cé hai mat sing (A,BC,,
A,B,C,) va (A B,D,, A,B,D,) va hai mat (6i (C,D,A,, C,D,A,) va (B,C,D,, B,C.D,).

3/ Phuong phap mat phang ct (hinh 3.26):

Cit da dién bing mot mat phang di qua nguén sdng. Thong thudng ta chon mat phang
cat nay 12 mat phing tia chi€u ding hay chi€u bing dé vé& dé dang tiét dién. Ta minh hoa
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tinh thdn phuong phap nay bang vi du: “Cho mot tir dién (A,B,C,D,, A,B,C,D,) v6i hudng
tia sdng song song (1). C4n v béng bén than t& dién do”.

Gidi: Dung mit phéng cit la mat phing thing ding (V) song song v6i tia sang 1. Mat
phing cit (V) cat i di¢n theo f gigc PQRS. Trén hinh chi¢u dimg qua mbi dinh cua ur
giac ké tia song song voi ;. piém Q, qua do tia séng di vao mién trong td gidc, thude mot
canh sang. D6 1a D|A,. Diém S, tr d6 tia sing tir mién trong tit gidc di ra thuge canh i
B,C,. Sau cung hal diém P, R, qua d6 tia sing tya nhung khong xuyén qua tiét dien PQRS
thuoc C,A,, B,D, 1a cac canh phan cach sing to1.

Nhu vay hai mat A DB, ADC, cé canh chung A,D; nén dugc chi¢u sdng. Hal mat
B,C,A, va B,C,D, déu 15i. Budng phan céch t61 sang khi d6 s€ 13 A,C,D B,.

Ghi chii: Trudng hop chung, qua viéc nghién cliu phan bé dnh séng trong mot vai tiét
dién, ta s& xdc dinh doc dudng phan cich t5i sdng va phan biét duoc cdc mat sang, {01.

Phuong phép nay dic biét ¢6 1oi khi tim béng ctia da dién khong 16i.

Sau day 1a vi du v& moét bai toan, trong dé ta ép dung ca hai phuong phap 1 va 2.

Vi du: Cho hinh chép déu, réng, ddy la hinh luc gidc déu, duge chi€u sing bdi cic tia
sang song song vi gia thiét cdc mét bén clia hinh chép 1a duc. V& bong trén hai hinh chiéu.

A'z,, | t8 C
7 "I/ A
<
‘ b7 s
> Hinh 3.27 Hinlt 3.28

Gidi: Qua S vé tia sdng cal mat phing day chdp o diém (O, O,). N6i O, v6i 1t ca cide
dinh cia ddy, ta cé hinh chi€u xién, song song véi hudng tia séng, cla tal ca cdc canh bén
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cba chép. Pudng bao quanh ngoai 0,C,D,E,F.A,0, ciia hinh chiéu xién dé duoc xic dinh
dudng phan cich t8i sdng trén mat ngoai cua chép Ia dudng da gidic SCDEFAS <6 hinh
chi€u bang $,C,D,E,F,A,S, va hinh chigu dimg S,C,D,E,F,A,S, (hinh 328). Theo dé haj
mat 5,A,B, va §,B,C, déu sing & ngodi, 16i ¢ trong. Cac mat khic, ngutoc lai déu i &
ngoai. Ching sé tit cd sang & trong néu khong ¢6 hai mit SAB va SBC. Do ¢é hai mat nay
nén c6 béng dé cua chiing nén phia trong cua cdc mdt con lai. Pudng bao bong dé la dudng
gdy khic ABC. Dudng béng dé bit diu tir A va két thic & C. DS 13 giao ctta chép vi lang
tru ¢ dudng chudn 13 ddy chép.

Trén hinh chi€u bang, mat phiing tia sdng c6 vet O,B, cat chép theo duding sinh S,G,. T
B, ta ke B,B,, song song véi 1, cit $,G, 0 By, I béng do ctia B lén mat S,E,D,.

Tuong tr ké O,D, cit A,B, & B,”. Tt B." ké B,’B,,’ song song véi 1, va cit S,D,¢B,,’. Ta
¢6 By” 1a béng d6 cha diém B, len S.D,. Vi AB song song v&i DE nén tir B.,’ ké B,,’M,,
song song v6i D,E, ta duge béng cla canh A,B, 1én mat S.D,E..

Sau ciing ké O,F, cit A,B, & A,". Tir A, ké A,’A,,’ song song véi 1, ta dugc béng d6 caa
A;" [én canh S,F,.

Tom ldi: dudng béng d6 tren hinh chigu bing [a dudng gay khiic CB,BM, AL A, Ta
vé dé dang béng dé trén hinh chiéu ding C,B,’B, M A,’A,.

Duéi day 1a mot s6 vi du vé vé bong ban than va bong dé clia da dién (hinh 3.29, hinh 3.30,
hinh 3.31, hinh 3.32).

Hinl 3.29 Hinh 3.30
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Hinh 3.31

3.6. BONG CUA MAT TRON XOAY

Hinit 3.32

3.6.1. Bong ban than cua ndn tron xoay

Quy tic vé (phuong phap Kolotov):

1} V& nita vdng tron hinh 'chiéu bing © cha ddy nén. Tir diém D, ke D,C song song
dudng sinh bién bén trdi S,A,, cit A|B, ¢ diém C.

2) Tir C ké hai dudng thang

nghiéng mot géc 45° doi vai
A B,, cit ® & M, va N;; suy ra
¢6 hinh chiéu dimg M, va N .

3) SM va SN 14 hai duong
sinh ranh gidi béng ban than.

Chi ¢ trudng hop dinh S
chay xa vo tan trén truc xoay
SO, nén trd thanh tru ta tro
lai cdch v& ¢ hinh 2.

Vi du: VE béng ban than
cha nén tron xoay trong
truong hop dinh S nam phia
trén diy (hinh 3.33a).

Hinh 3.33a Hink 3.33b

Gidi: Ké D,C//S,A,. V& CM, va CN, nghiéng véi A B, mot géc 45°, V& hinh chi€u ding
M,, N,. $;M, va SN, 12 hai duong sinh ranh gidi bong ban than trén hinh chiéu ding.
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Néu dinh nén S nim phia dudi ddy nén, ta v& nira dudng tron ddy lén phia irén vichu y
doan D,C//SA, (S,A, & bén phai non). (hinh 3.33b)

o Truong hop ddc biét:

1) Nén tron xoay c6 dudng sinh tao véi ddy non goéc 45",

- Dinh nén & phia trén (hinh 3.34):

Mot phin tu mat nén bi t6i, ranh gidi bong ban s,
than trén hinh chiéu dimg gém hai dudng sinh
SM,, S,N,. r

Hinh 3.34
- Dinh nén & phia dudi (hinh 3.35):
Mot phan tu mat nén duoc chi€u sdng; ba phdn tu bi 18 ranh gidi béng ban than trén
hinh chiéu ding 13 S M, va §,N,.

N, M,
V/
3,
M, | %
Hinht 3.35 3, N,
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2
2) Nén ¢6 dudmg sinh tao véi day nén goc 6 (tgh= —\i:) (hinh 3.36).

Hink 3_,36

- Dinh nén & phia trén (hinh 3.36):
Budng sinh duy nhat SM ¢4 béng. Toan bo mat nén dugc chiéu sang.
- Dinh nén & phia duéi (hinh 3.37):

Tia sdng chay doc mét dudmg sinh duy nhat SM. Toan b0 mat non trong bong 4.

,,

Hinh 3.37
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o Truong hop tia sang bat ky, khong theo quy woc:
Gia thiét huéng tia sing dugc cho béi 2 hinh chiéur,, r,.
- Quy tic v& béng ban than ctia nén (hinh 3.38) (Phuong phép Kolotov md réng).

Hinh 3.38

1) V& hinh chigu bing w clia vong tron day non:

Tir S, ke tia S|K song song v6i r,. Dat O3, = OK.

2) Ké D,C song song v A, S,

3) Tt C ké M,N, vudng géc r,. VE hai diém chi¢u dimg M, va N,.

4) Hai duong sinh S;M,, SN, 1a ranh gidi bong ban than ctia nén trén hinh chiéu dung.

Gi4i thich quy tic trén (hinh 3.39).

5, K,

Hinh 3.39
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I} V€ bong ban than theo phuong phip thong thuromg:
- Tia sang qua dinh S clta nén cit mat phang hinh chi€u bing & diém (K, K,).
Tur K, ké hai ti€p tuyén K,M, va K,N, vdi vong tron day nén o.
V¢ hai hinh chi¢u ditng M, va N,. -
Hai duong sinh S;M, va SN, la ranh gidi béng ban than clia nén.

2) Trong tam gidc vaong OM,K; ta ¢6 1" = OH,.0K,,.

ocC 5 . . .
Mat khac = OK, (do hai tam gidc dong dang AOH,C va AOK K,).
2 b
Suy ra OC = OH, OK, L , Vi vy oc _ L
OK, OK, OS§, r O§,

Viay hai tam gidc vuéng ACOD, va AA, 0S5, dong dang. Do dé D,C song song A S,.

Hién nhién M,N, vuéng géc OK,. Nhung OK, // r, (do v&). Vay M,N, L 1, > (DPCM).

- Hinh 3.40 gidi thiéu cédch v& bdng ban than va béng dd ién mit (P,) nén tron xoay theo
phuong phdp aphin phéi canh.

Trudce tién v€ hinh chap v, vao (P)) cua vbng tron diay nén v quanh vét ding p clia mat
phang chia v & diy vong tron chép ¢6 tam O’, cich tam O, mot doan y, c6 do xa clia truc
nén. Theo hinh 3.19 ta bi€t hinh tron v_ va elip béng dé e clia v nam trong tuong (ing aphin
~phéi canh truc 13 p hudng 1a r song song v&i p. Ngudi ta goi phép aphin ma huéng r song
song voi truc m 1a phép thdu xa dac biét hay phép dich chuyén.

1) V& bong ban than:

- T diém 1 giao diém clia truc nén vé6i v,, v& tia 12 // S,C,.

- Tir di¢m 2 v tia 45% so v6i x c6 N,", b,” trén v._.

-Tu Ay, By suy ra A|, B, va do d6 c6 hai duong sinh béng ban than S, A, B, cin tim,

2) V& béng do:

Theo bai 3.19 vé dé dang hinh elip béng d6 e cla hinh tron diy v, cling 14 anh ciia hinh
tron chap v, trong tuong g aphin néi trén. vé& diém B, € e nhu sau:

-TuB,e v, haB,B,’, trong dé B, € v,_.

-Ti B, v& B,’B,, sao cho B,B,,” = B,B,". diém B,, 14 diém thuoc elip béng dé e.

Béng dé cta dinh nén S 1a S, cit dudng thiang thang ding qua O,,.

Clui y:

Trén hinh 3.40, sau khi vé duoc B, ta lay B’ dd1 xing B,, qua dudng kinh 3-4 vi
BB, // 5-6 (5-6 1a dudng kinh lién hop véi duong kinh 3-4 cla elip).

62



Hinh 340



3.6.2. Bong mat tru tron xoeay (hinh 3.41)
1) V& bong ban than tru:
Quy tac vé:
- V& vong tron ddy tru roi tir tim cila vong tron ta ve tia 45° so V6l x, ta c6 diém 1 va
diém 2 hai dudng sinh qua 1 va 2 chinh }2 2 dudng sinh béng ban than ca try.
2) V& béng dé 1en mat phing chi€u ding (hinh 3.42):
Goi doan y, 12 do xa cua tru truc (& day khong v& hinh chi€u béang tru).
© Quy tac V& |
_ V& hinh tron chap v, chia vong tron v ddy thi nhat (ddy trén) sao cho tam Q) cich O,
moét doan bang y,.
- V& elip bong dé e cia v nhu hinh 3.19.
- Tuong tu v& elip & véi hinh chap cha ddy thi hai v, .

- Béng cha hai duodng sinh m va nlam,, n,.

2

" ',/ :
L N

.

m

.
’///////{/////,

Z
.

Hinh 3.41 Hinh 3.42
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3.6.3. Bong cua mat cau

Vi du 1. VE bong ban than mat cau cho bai dudng bao thay ngoai hinh chiéu dimg la ©
(hinh 3.43).

e Cach v&: _

Dubmg bao quanh béng ban than mat cau 13 vong tron 10n thudc mat phang qua tam O
clia cdu va vuong goc v6i hudng tia sang.

Hinh chi€u ding cla vong tron nay la mot elip ¢4 truc 16n la AB.

a) Ding nén ngoai tiép dé vé mot s6 diem

_Hidm 1vi 1 Ding uu ding ngoal tiép céu.

- Piém 2 va 2’: Dung ndn ngoai ti€p cau doc vong tron ¢d hinh chiéu ding BB’, duong
«inh clia nén nghiéng 45" véi mat phéng ddy nén, ta ¢d diém 2, 2’ 1a d6i ximg cua 2 qua 0.

Hinl 3.43

_ Piém 3: V& tiép tiep tuyén n voi vong tron o 1a dudng bao thiy ngoai hinh chiéu dimg

mat ciu .buong thing BM//ON cht tiép tuyEn d6 O diém M. Géc MON = 6. That vay ta ¢0

r
em—— N . ey o ———
g MON = NM-_ Ol V2 1 yayp6c MON =6.
ON ON r 2

Ké OM citt o g K.
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Nén ngoai ti€p ciu doc vong tron ddy, ¢6 hinh chidu ding KK’, c6 cic dudng sinh
nghiéng mot géc 6 véi mat phang ddy nén. Tir dinh T chia nén nay ké hinh chiu dimg tia
sdng ta dugc diém 3. Tir diém 3 suy ra diém 3°, d6i ximg qua AB. Tir 3 va 3’ suy ra 3, va
3y, do6i xing qua tam O.

- V& truc nhé CD: Tir K va K’ ha dudng vuong géc (61 duomg thing I-1°. Ta duoge hai
diém H va H’. Diing nén ngoai ti€p mit cdu,doc theo vong tron diy ¢é hinh chiéu ding la
vong tron duong kinh HH’; truc xoay ctia nén qua O va vuéng géc véi mat phang hinh
chi€u diing. Céc dudmg sinh cha nén s& nghiéng v6i mat phing ddy nén mot géc 0. Chi y
nén nay ciing nhu nén dinh T diing d€ tim diém 3 chi khic & ché truc xoay vuong géc véi
mit phang hinh chiéu diing.

Dung nén nay ta cé ngay hai diém C va D,

- Tinh OC = OD:

2
tg8=—l—sin29= g0 _ 172 _

1
V2 1+tg0 1+% 3

Trong AKIO ta ¢cé: ALY = sinf =
OK

Vay: K=2_RY3 okory
J3 3
Do dé: OC=OD=R—;/_31

Cdch vé hai diém C va D:
- V& diém U trén » sao cho AU=R.

- BU cat dudng vuong géc v6i AB va di qua O & diém C. VE diém D d6i ximg ciia C

qua O. Ta sé€ cé OC=E;~/_§—.

"I‘hatvayAOBC—-ABUA.Dodé-QE:%—)O—C=ﬁR——>OC=£=E—~J§
UA UB R RY3 J3 3

Trén day di vao chi ti€t dé cac doc gid 1am quen v6i vin dé ding nén ngoaij ti€p dé vé
béng. Thyc t€ d€ v béng ban than mat céu ta tién hanh theo quy tic don gian sau:

Quy tic v& bong ban than mit cdu (hinh 3.44):

1) V& truc 16n AB cia elip dudng bao bdng bin than mit cdu.

2) Ve truc nhé CD bing cich 14y AU =R; BU cit trung truc cia AB & C. V& D déi xing
cia C qua O.
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3) V& diém 2 déi xing cha | qua AB. VE 1 va 172 va 2’ d6i xing qua O.

2 //’#_-_h' B
-~
-~
//’
DY H
/
/
/
s " Z
/s 17 M=1
r4 459 7 ‘B
£ f:) O 7 X,
r * {
|
I-' / \ 7 ®
C
\ w ! .
2' o
A W A
Y]
U
Hinh 3.44 Hinh 345

Chii y: - 1,2, 1’,2" 1a 4 dinh hinh vuéng c6 canh song song vdi truc elip.

- V6&i phuong tién v& ngay nay, sau khi c6 truc 16n va tryc nhéd cia elip ta dung
AutoCAD vé nhanh va chinh x4c elip béng ban than (va bong do) cla mat ciu.

b) Diang aphin va thdu xa dé vé bong

Muén di dén quy tic trén ta dd méat nhidu céng sic néu theo phuong phip thuong (dung
nén ngoai tiép). Sau day la ding phuong phép aphin va thau xa nhanh va gon hon. Phuong
phép nay dua trén tinh chat da trinh bay & phén 1y thuy€t: Hinh chiéu dimg (hoac bang) cla
dudng bao thdy ngoai mat bic hai va hinh chiéu ding (hodc bang) cta béng ban than cha
mit bac hai nam trong.

- Tuong tmg aphin phéi canh néu hudng tia sdng song song (bong mat trdi).

- Tuong tng thau xa néu ngudn sang & khoang cich gidi noi (béng dudc).

Ap dung vdo truomg hop mdi cdu voi hudng tia sdng song song:

Trén hinh chi€u dung, duong bao béng ban than (elip) va dudng bao thay ngoai o cua
mat cAu, ndm trong tuong Ung aphin phéi canh, truc aphin la AB, huéng aphin 14 huong r
(hinh chi€u ding cia tia sdng) vuong g6c véi AB.

Tinh hé s6 aphin: A (hinh 3.45).

R> 3

, vl HM' = R———=-—R;HM=R/2—+7L: =
' 4 RA3

Taco: A= HM
HM
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--OE:'-\E—>OC=——R\/g
oc 3 3

RY3
3

Viay:

Truc nho 0OC=0D=

Nhu vay vé bong ban than mét ciu nhu sau:

1) V& AB

2) VEM = 1, rdi v& diém 2 (d6i xing qua AB cia diém 1). Céac diém 1’ va 27 la doi
xing clia | va 2 qua diém O.

3) V& truc nho theo cich da néu. Ta thdy lai quy tac trén.

Vi du 2: Béng d6 clia mat cdu ban kinh R 1én mat phéng hinh chigu ding V. Tam O cua
mat cdu cdch V mot khoang cach d (hinh 3.46).

Hinh 3 406
Gidi:
1) Dé hoan chinh,vé béng ban than cdu nhur dd bit.
2} V& béng do:

Xét dudmg kinh SS’ 1 mat phang hinh chiéu ditng V.
S & céch mat phing hinh chi€u V khodang cdch d + R.
S’ & cach mit phang hinh chi€u V khodng céch d - R.

68



Hinh chicu lén mit phing V cua $ v S* chinh 1 hai ticu dicm £ vi £ ctia ehp duong bao
hang do cua cau 1¢n mit phing V. Ta thily ngay ticu ey
OL=0,1 =RV2

1ho clip bang R. Suy ra bin truc jon clip bang:

Ban truc

0,0, =0.D, =Bf= \"'Rl (RN2) = R3

, . OD RV 7 0B, R AB
i v Ta Kiém tra de dang: —__L— v =27 i —'B SR R N2
' OB R 3 0L 3R I

Vay trén mat phimg hinh chicu ¥ clip bong ban than va elip bong do dong dang. Ta o

quy tac vé bong do nhu saie
Quy tae:
- VE am O, ctaelip bong do Ve ban true nho: OA = OB, = R.
S VE tiéu diém T va 1

_VE ban true [0n O.C= 0D = (B..
1g 001 LiEp clip (chu ¥ OM=0N= 0.C/2)

vai nguon sang S nam trong nnl

Ve bondinh 17270304 cua hinh yvuo;
A thin vic bong dé cua it cau,

7

Vi du 3: V& bdng b
phing mat qua lam O cua cau dhanh 3-

/C/ //////1;

U



Gidi:

1) Béng ban than: Trén hinh chigu ding béng ban than la doan thing A B,. Suy ra hinh
chidu bang A.B..

Elip béng dd ban than trén hinh chidu bing c6 truc nho A,B, va ti€p xic véi hinh chiéu
bang mat ciu ¢ G, D,

2y Béng dé: V&t cila ndn tron xoay dinh S ngoal ti€p cdu, trén mait phiang hinh chicu
bang H chinh 1a bong d6 mat ciu trén mat phéng H. Bong d6 nay c¢6 the la elip, hypebol
hay parabol tuy theo mat phang bang qua S khong cit nén, cit nén, hodc tiép xiic véi ndn.

Trudmg hop (hinh 3.47) bong do 1a elip.

V& truc 16n A, By, nho hai dudng sinh bién trén hinh chigu ding S,A ., S,B,.

Chicu diém F(f,. f,) 1én mit phing hinh chigu bing H ta duwoc diém f,, 12 mot tieu diem
cila elip bong do.

Vé trung truc UV cia A B, trén d6 chon U va V sao cho U = fV = wA,, = 0B, Ta
duoc truc nho UV cua elip bong de. ' :

V& hinh chidu dimg S,C, = S,D, cia hai dudng sinh SC, SD. Pudng bing qua O, cat SB o
C, = D,. Hai dudng sinh SC, SD cua non cit mat phiang H & hai diém Cy, Dy, 13 1iép diém
cia S.C, v S,D, vdi elip bong do.

Vi du 4: V& béng ban than cua mat c4u cho bing hinh chi¢u ding  (hinh 3.48). Cho
hinh chigu dimg S ciia ngudn sdng s cach mat phing qua tam O cha cdu mot doan a.

—

S B
N 4

A
Hinh 348

Gidi: Tu S ké hai ti€p tuyén SA va SA véi w. Buong thiing AB néi hai ti€p tuyén la truc
thau xa c6 tam S bién vong 1ron o thanh elip ®” 12 duomg bao bong ban thin cla mat cdu.
Cén tim mot cap diém tuong Ung dé xac dinh thau xa nay.
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Ding mat phang tia chiéu ding di qua S va taim O clia mat cdu,cat mat nay theo vong
tron 16n o,. Xoay quanh dudng mat 1-2 qua tam O dé vong tron o, tring véi o. Khi dé S
tG1 vi tri chap S,

5SS, L1-2vasS§,=a
Tir S, ké hai ti€p tuyén SA, va SB,. Véi o = ay, chan duong vuéng géc ha tir A, va B,

Ién SO cho hai diéni 17 va 2° cla béng ban than. Nhu vay phep thiu xa S; truc thau xa AB;
cap diém tuong dng 1, 17 (hoac 2, 27).

- Vé diém 3’ nhu sau:
Pudmg thiing néi 1 va 3 cat tryc thiu xa ab & mét diém 1.
Pudng thng néi 1" va T cit S3 & diém 3.

Chii y: Do tinh chat clla d6i cuc, néu coi 1 va 2’ 1a cap tuong tng thi ' van nhu cii.

Quy tdc: |

1) Ke ti€p tuyén SA, SB véi vong trdn . Ta cé truc thau xa AB.

2) V& SS, L SO v6i S§; = a. Tir S, ké hai tiep tuyén SA,, SB, v6i @. Tt A, va B, ha
dudng vuong géc vai SO tacéd 17 vir 27,

3) Phép thau xa tdm S, truc AB, cap diém twong mg (1 — 17} hodic (2 —>2) sé bién vong
tron o thanh @’ 1a clip bao béng ban than mit cau.

Vidu 5: VE bong ban than va béng dé clia mat elipsoid 1ron xoay biing aphin phdi canh
(hinh 3.49).

Giai:
1/ Béng ban than:
Trén hinh chi€u bing (hinh 3.49), elip béng ban (han ludng ti€p vong tron o (dudmg

bao thiy ngoai cha clipxoit trén hinh chiéu bang) & hai ddu mdit 1, v 2, clia duo‘ng kinh
vudng gde vai 1, (hinh chi€u bing hudng sdng).

Elip béng ban than ¢6 truc 16n 1a 1,2,.

Ta bict ring © v ©” twong ting aphin, tryc aphin 14 1,2,. Suy ra dé& dang hai ddu miit K,
va H, cta trye nhé (nho cap dudng thing tuong {ng 3,’H,” va H,V, cit nhau trén truc
aphin). Tam gidc huéng aphin 12 3,"V,5,. Diing AutoCAD dé v& w’.

2/ Béng dé:

Ta v€ bong dé w, clia elipxoit trén mat phing hinh chléu bang (hinh 3.49) réi tir d6 suy
ra béng do trén mat phang hinh chiéu dimmg.

Qua hai diém r6n C, va D, clia elipxoit k¢ hai dudng thing C,F va D,F’ song song vdi
hudng tia sdng, cat mit phang hinh chiéu bing 1, & hai diém F va F*. D6 chinh 13 hai tiéu
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diém F va F* cda clip béng d6 ®, trén hinh chicu bing. Truc nho cua elip bény do o, (il
nhién bing dutng kinh cua dudng trdon . Suy ra dé dang truc lon Ko IT," cia elip bong do
0,2 Oy Hy,” = 04K,

Nhu vay elip béng dé o, ¢6 hai truc: truc 16n’ K. H, va truc nho 1.2,

Tuong i, ta v& duge moi diém cita elip béng do ®,. Tuy nhién véi hai truc dé, ta veé
nhanh chéng o, nhé AutoCAD.

Bict béng d6 trén hinh chiéu bing w,, vé dé dang béng dé trén hinh chic¢u ditng «,. Thi
du véi diém H,,’ 12 béng dé trén hinh chidu bing ta suy ra béng dé H,, trén hinh chicu
dimg vai H, H,,” ké song song vdi true xx vi H, H,,’ = H.H,,’. Ta luu y 14 hai elip béng do
), VA ), nam trong tuong tng aphin phéi canh huéng aphin song song véi truc xx (cé thé
cot day 14 trong tng thau xa dac biét véi tam thau xa ¢ vo tan theo hudng truc xx, hay con
eoi 1a phép dich chuyén).

Ghi chii; C6 the tim hai diém P_ va Q_ trén truc hinh chiéu xx nhu sau;

Ta biét rang o va o, nhm trong tireng ving aphin phéi canh: ang voi 1, - 1 2, - 2,
tng v6i diém H,’ cla o ¢6 thé 1dy diém H,," hoac K,, clia w,. Trén hinh 3.49, ta cho ing
vor Ha,” — K.

Suy ra mét di€ém L cua truc aphin A. Vi 1,2,//1,,2,,” nén truc aphin A phii song song v&i
cic duong thang nay. Huéng aphin 12 vuodng géc vdi A. Pudng thing A ¢t truc hinh chi¢u
xx & di€ém M. Trong tuong ng aphin nay, (ing véi M2, 1a M2,,” vi img véi E’ (giao cua
truc xx véi 2,2,7) la E,. DBudmg thang ME, cit » & Q, va P.. G:ongs tr P, va Q. cide duong
thing vudng gdc véi A, ta duge hai diém P, va Q, can tim.

Qua trinh bay trén ta thdy, chi riéng vé& béng ban than, phuong phdp diing aphin té ra uu
viet vi vé nhanh, gon clip khi biét hai truc. Uu the nity cing ndi bat khi dung AutoCAD.

3.6.4. Bong ciia mat bac hai tron xoay

Vi du I: V& bong bin than clia hypeboloid hai tng vi mot ting (ron xoay tén hinh
chi¢u dimg (hinh 3.50 va hinh 3.51).

Gidi: Bong ban than cia nén tiem can duoe gidi han béi hai dudng sinh OU va OV.

Ta bi€t rang OU va OV lai 12 tiém can cGa béng ban than ciia hypeboloid.

VE hai di€ém M va N ctia béng ban than  clia hypeboloid. Hypebol 2. duoc xic dinh béi
hai tiém can OU va OV va mét diém M (hoac N).

Chi y rang SK cat dudng bao hinh chi€u diing o cia hypeboloid & diém 1 va 2,0d6 7.
va o tiép xic. '

Vi hypeboloid 1 ting giai quyét twong .



_K1//SA

Hiih 3.50 Hinlr 3.51

Vidu 2: VE bong ban than cta paraboloid tron Xoay trén hinh chiéu diing (hinh 3.52).

Giai: Non tron xoay ngoai tiép c6 diém T sao
cho OT =20S.

V1 huéng tia sdng song song nén béng ban than
la parabol thuéc mat phiing song song vai truc OS.
V& hai diém P va Q clia béng ban than thuée vong
tron day nén. Hai diém nay ciing 12 hai diém
thuoc parabol béng ban than. V& dudng trung truc
HK cia PQ. cat tia TK (nghiéng 45° so véi duong
bang} & diém K (hinh 3.52).

Dinh parabol béng ban than 1 diém U véi
HU = UK. Tir diém N déng len ta dugc diém tiép
xtic M caa hinh chi€u ditng béng ban than véi
dudng parabol bao thdy ngodi ciia paraboloid trén
hinh chic¢u ding.

Hiuh 3.52
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PE BAI - BONG CUA PIEM, PUONG THANG VA CAC HINH PHANG
3.1. DB. Cho bdng clia didgm A (A,, A,), hily tim béng dé clia A lén céc mat phang hinh
chiéu P, va P, (hinh 3.1(DB}) lam tuong tu d&i v6i diém B va cho nhéan xét.
3.2. BB. V& bong dé cta doan thing AB ¢d vi tri bat k¥ (hinh 3.2(DB)).
3.3. DB. V& bong dd cua cdc doan thang SA, SB, SC (hinh 3.3(DB)).
3.4. bB. V& b(’)ﬁg d6 cla céc duong thing dic biét AB, CD, EF, GH (hinh 3.4(DB)).
3.5. PB. V& béng d6 clia AB Ién mat phing chiéu bang Q (hinh 3.5(DB)).

3.6. BB. Tim bong d6 cta hinh chit nhat ABCD 1én mat phing Q (cho biang cic vét)
(hinh 3.6{DDB)).

3.7. DB. Tuong tr bai 3.6, mat phang Q cho bing hai dudng thing song song bat ky m, n
(hinh 3.7{DB)).

3.8. DB. Tuong tu bai 3.6, mat phang Q cho bing hai dudong thing song song m, n (m, n
// P} (hinh 3.8(DB)). ‘

3.9. PB. V& bong do cia hirh chit nhiat ABCD nam ngang (hiﬁh 3.9(DB)). C6 nhan xét
gi vé bong cha AD va BC?

3.10. DB. Vé bong dé cta hinh vuéng ABCD ndm ngang (hinh 3.10(DB))

3.11. BB. V& bong dé cha hinh vuéng ABCD lén mat phing thing ding nghiéng géc 45
so vl P (tudng Pilet) (hinh 3.11(DB)).

3.12. BB. V& bong do cla hinh vuéng 1én tuéng Pilet di qua A va C (hinh 3.12(DB)).
3.13. DB. V& béng cua hinb luc gidc déu ABCDEF nam ngang (hinh 3.13(DB)).
3.14. DB. V& bong d6 cna vong tron tam O ndm ngang (hinh 3 14(DB)).

3.15. PB. V& bong d6 clia nita vong tron nadm ngang (h‘m}; 3.15(DB)).

3.16. DB. V& bong d6 chia vong tron lén tudng Pilet (hinh 3.16(DB)).

3.17. DB. V& béng dé cta hinh hop 1én cdc mit phing hinh chiéu (hinh 3.17a(DB)).
Tuong tu lam cho hinh 3.1 7b(DB).

3.18; 3.19; 3.20. PB. V& bong cia ling tru thang ding ddy tam gidc (hinh 3.18(DB)) va
ddy luc gide (hinh 3.19(DB); hinh 3.20(DB)).

3.21; 3.22; 3.23. DB. V& bong cua hinh chép ddy tam gidc dinh S (hinh 3.21(DB);
hinh 3.22(DB): hinh 3.23(DB)).

3.24* DB. V& béng cua mat manh mdt Paraboloit hypecbolich cho bang nt gidc ghénh
ABCD (hinh 3.24(DB)).
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3.25%. PB. Cho mat nén trdon xoay ma dé xa cla truc nén 1 y,» hdy v& béng dé len mat
phang hinh chiéu ding (hinh 3.25a(DB)); d& 1én mat phang hinh chisu bing (hinh 3.25b(DRB))
vitdo [én cd hai mat phang hinh chi€u (hinh 3.25¢(DB)).

3.26. DB. V¢ boéng bin than cua mat nén tron xoay thang diing nhung dinh & phia dudi
(hinh 3.26(DBh.

3.27%. DB. V& béng ban than va béng do cita mat nén trén xoay thing ding ma do xa
cua trye [y, (véu cau lam theo phuong phip aphin phéi canh) (hinh 3.27(DB)).
3.28. BB. V& bong clia nia mit nén tron xoay (hinh 3.28(DBY).

3.29. DB. VE béng cda mat try tron xoay thing ditng ma do xa cla truc hinh tru Ia v,
(hinh 3.29(DR).

3.30. BB, V¢ héng cha nira mat tu (hinh 3.30(DB)).
3.31a* DB, Vé bdong ban than clia mat cau (hinh 3.31a(DB)).
3.31b* PB. Cing bii 3.31a, nhung v& theo phuong phép aphin phéi canh (hinh 3.31b(DB)).

J.31c® BB, Ve bong ban than va béng dé chia mat cdu lén hai mat phang hinh chicu
(hinht 3.5 1¢DBY.

3.32a. PB. VE bong ban than va béng dé clia mat bdn cdu 1én mit phang hinh chicu
dumg thinh 3 32a(DB)).

3.32h. BI. Ciing bai 3.32a, nhung v& béng dé 1én mat phing hinh chiéu bang.
3.32¢% DB. Cang bai 3.32a, nhung vé theo phuong phdp aphin phéi canh.

3337 DB, VE bong ban than va béng dé clia mat elipxoit tron xoay lén hai mat phing
hinh chadu (hinh 3.33a(DB)Y).

3.33b%. BB, Cling bai 3.33a, nhung v€ theo phuong phdp aphin phéi canh.

3.34% DB. V& bong cla nira mat elipxoit tron xoay dé Ién mat phang hinh chidu ding
thimb 3 3-4(DB.

3.33a. DB, VE bong cha mat paraboloit tron xoay tryc thang ding 1én mat phang hinh
chicu bang (phuong phap vi tuyén) (hinh 3.35a(DB)). '

3.35h. BB, Ciing bai 3.35a, nhumg v& theo phurong phép nén tru tiép xiic.

3.35¢. YB. Ciing bai 3.35a, nhung vé theo phuong phdp quay truc ctia mat di cho.

3.35d. BB. Ciing bai 3.35a, nhung vé theo phuong phap 5 tiép tuyén.

3.35¢* DB. VE bong bdn than cba mat paraboloit trdn xoay truc thing .dfrng theo
phuong phip aphin phdi canh.

3.358%. DB, V& bong ban than va bong d6 1én mat phang hinh chiéu ding ciia mat paraboloil
tron xoay true thing dang theo phuong phap aphin phot canh, biét ¢ xa cha truc 12 y,,.

-
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3.36a. PB. V& bong ban than va bong d6 lén mat phéng hinh chi€u bang ctia mat
hypeboloit tron xoay truc thang ding theo phuong phap cic vi tuyén (hinh 3.36a(DB)).

3.36b*. PB. Ciing bai 3.36a nhung v& bang phuong phédp nén tiém can.

3.36¢. DB. Ciing bai 3.36a nhung vé bang phuong phdp aphin phoi canh.

3.36d*. DB. V& bong ban than va béng d6 lén mat phing hinh chigu ding cta mit
hypeboloit tron xoay truc thang ding theo phuong phap aphin phdi canh (hinh 3.36d(DB)).

3.38. PB. V& bong ban than vh béng d6 clia nita mat tron xoay véi truc thang dimg
(hinh 3.38(DB)).

3.39. PB. V& bong ban than cia mat nén truc thing ding, ddy 1 elip ma truc 16n ndm
ngang (// x) (hinh 3.39(DB)).

3.40. DB. V& bong ban than cia mat tru thang ding, ddy la elip ma tryc 16n nam ngang
{// x) (hinh 3.40(DB)).

3.41. PB. V& béng ban than cia mat parabolgit truc thing dung, ddy 1a elip ma truc 16n
nam ngang (// x) (hinh 3.41(DB)).

3.42a. DB. V& béng ban than clia mat hypeboloit mot tang truc thiang ding, ddy la elip
ma truc 16n ndm ngang (// x), cho bi€t nén tiém can cia mat (hinh 3.42a(DB)).

3.42b. PB. V& béng ban than cla mit hypeboloit hai tdng truc thing ding, ddy la elip
ma truc 16n ndm ngang (// x), cho bi€t nén tiém cin ctia mat (hinh 3.42b(DB)).

3.43. DB. V& béng ban than vi béng d6 cia hdm tudng hinh ntra tru (khong ¢ ddy trén)
(hinh 3.43(DB)).

3.44. DB. Ciing bai 3.43, nhung hdm tudng ¢ ddy trén (hinh 3.44(DB)).
3.45. DB. V& béng ban than va bong dé cua hdm tuong hinh ban cau (hinh 3.45(DB)).
3.46. DB. V& béng ban than va béng dd clia ranh cot (hinh 3.46(DB)).

3.47%. PB. V& bdng trén 16 hém hinh nén cut ma truc nén thang gbéc v6i mat phing hinh
chiéu ding P, (hinh 3.47(DB)).

3.48*%. PB. V& béng trén 16 hdm dang paraboloit co truc thang géc véi mat phing hinh
chi¢u ding P, (hinh 3.48(DB)).

3.49. PB. V& béng ban than cla chudi mat nén tron xoay truc thang dilng va truc nam
ngang (hinh 3.49a, b(DB)) (ban doc tir lam).
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Hinh 3.1a(DB)

A, ®

Hinh 3.1b(DB)

Hinh 3.2(DB)

C,

B,

Hinh 3.3(DB)



A.B, A, B,
| ] | ]
A,
A,
B, B,
Hinh 3.4a(DB) Hinh 3.4b(DB)
A,
B,
A, B,
A,
B,
AE
A
: B A= B,
B,
Hinh 3.4¢(DB) Hinh 3.4d(DB) Hinh 34¢(DB)
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Hinh 3.38(DB)

D

d

Hinh 3.39(DB)
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0,D,=b

« o =45° _
B =45° 0,
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0,D,=b
Hinh 3. 40(DB)
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p=45°
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Nl

0,0, =b
Hinh 341(DB)
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Hinh 3.42b(DB) Hinh 3.44(DB)

94




(ga)iy € yury

-

1/
=

)

(gajoy ¢ yuaH

(Gerise & yury

95



(gaey £ yuiy

(gajo6r € Yul

(da)qsy & YulH

(qQ)wgy s Yl

96



LOI GIAI

3.1. LG. Vét dimg ctia dudng thang v& qua A 1a béng ctia A 1én P,. Néu kéo dai dudmng
thing trén, ta tim duoc vét bang; do 1a bong dé cha A ten P, (khudt); A,, vd A, nam trén
dudng nam ngang (canh clia hinh vuong) (hinh 3.1a(LG)). Truong hop diém B: chi ¢6 béng
dé B, trén P, vi do cao ctia B nho hon d¢ xa cia né (hinh 3. 1b(LG)).

3.2. LG. Diém A cho béng dé trén P, va B cho bong d6 trén P,. K 1a di€m gy cua bong
(hinh 3.2(LG)).

3.3. LG. V& bong dé clia S lén P, (S,,). Bong clia A, B, C trén P, ndm tai chd (triing véi
A., B,, C,) (hinh 3.3(LG)).

3.4. LG. Béng dé clia AB Ién P, tring véi hinh chiéu dimg tia sang s, v& qua A, = B,
(hinh 3.4a(LG)).

Béng dé cia CD lén P, tring véi hinh chi€u bing tia sing s, v& qua A, = D,
{hinh 3.4b{LG)).

Béng d6 cha EF lén P, song song v6i E F, (hinh 3.4¢(LG)).

Bong dé ctia GH lén P, song song véi G,H, va thang ding (hinh 3.4d(LG)).

Béng d6 1a doan thing A, B,, ¢6 tga = 1/2.

3.5. LG. Tim giao cha tia sing v& qua B véi mat phing Q. D6 1a di€m By, Béng ciia B
trén P, cit vét bing V,, tai K,. Bong clia AB trén mat P, 1a doan AK,; suy ra Kg,. Bong cua
AB trén Q Ia doan thang B, K, (hinh 3.5(LG)).

3.6. LG. Lan luot tim giao clia céc tia sdng v& qua cic dinh A, B, C, D v61 mat phang Q
(diing cdc mat phang phu tro chi€u bang) (hinh 3.6(LG)).

3.7. LG. Cich 1am tuong tu bai 3.6. Chd y AD va CB la cdc dudng thang L P,, nén béng
dé ctia ching triing véi hinh chi€u dimg tia sdng, cho dii Q ¢6 vi tri bt ky.

3.8. LG. Xem bai 3.7. Bay 1a truong hgp hay gap khi v& bong clia cde vat thé d6 len mai
nha (mdi & day cho biang séng mdi m va dudng giot ranh n) (hinh 3.8(LG)).

3.9, LG. Béng d6 1a hinh binh hanh. Béng dé ctia AD va BC tring v6i hinh chic¢u ditng
tia sang (hinh 3.9(LG)).

3.10. LG. Béng d6 1a hinh binh hanh (nhu bai 3.9) nhung chd y A, va C,, cung nam
trén dudmg déng thang ding (hinh 3.10(LG)).

3.11. LG. Xem bai 3.5. Béng d6 ciia hinh vuong ABCD lén tuong Pilet 12 mot hinh
vuong nho hon (hinh 3.1 1(LG)).

3.12. LG. Bong ciia A va C pAm tai ché; béng clia B 1a B,,. Bong 1 12 tam gidc vuong
can (vuong tai B,,) (hinh 3.12(LG)). '
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3.13. LG. Béng 1a hinh luc giac (hinh 3.13(LG)).

3.14. LG. Ngoai ti€p ra ngoai dirdng tron mot hinh vudng. Béng dé lén P, 1a hinh binh
hanh A,A,B,,B,. V& elip néi tiép trong hinh binh hanh nay (ti€p diém ¢ trung diém cic
canh) (hinh 3.14(LG)).

3.15. LG. Lam tuong tr nhir bai 3.14.

3.16. LG. Hinh vuong ngoai ti€p dudng tron cé béng dé 1én nrdng Pilet 14 1 hinh vuong;
do d6 bong d6 clia dudng tron Ién tudmg Pilet 13 1 vong tron.

3.17. LG. Bong ciia ddy trén 13 hinh binh hanh {(canh CD L P, cé bdng trimg véi hinh
chi€u ding tia sing (hinh 3.17a(LG)); céc canh di qua di€m C va A cho ta cic diém giy
trén dudng bién cua bong. Pay 1a bai tap rdt hay gap sau nay khi 1am bai tap vé tim béng
cua nhém vt thé .

Hinh 3.17b(LG) trinh bay béng cha hinh hop ddy vudng, nhung & vi tri léch so véi mat
phéng hinh chi€u diing.

3.18; 3.19; 3.20. LG. Cich Iam twong tw nhu bai 3.17; chi y trén hinh chigu ditng mat bén
phai cua hai ling tru dan déu cé bong ban than (hinh 3.18 va hinh 3.19(LG)). Dai véi lang tru
V& trén hinh 3.20(LG) mat bén chita canh CD duoc chiéu sang (nhin hinh chiéu bang).

3.21; 3.22. LG. '

a- fHinh 3.21(LG): Tim béng d6 cha dinh S len P, va Sy; néi S,, v6i A,, B,, C,, ta c6
béng d6 trén P, cla chop ur S, suy ra S;;; néi S,, véi cdc diém gdy rén truc x. Mat $,A,C,
¢6 béng ban than trén hinh chiéu bing.

b- Hinh 3.22(LG): Néi S,, v6i cic dinh ABC clia ddy.

3.23. LG. Nhur bai 3.21.

3.24. LG. V1 huéng tia sing song song, véi paraboloit hypebolich, dudng bao béng ban
than bao gi¢s ciing 1a parabol (& day khéng néi trudng hop dac biét khi “huéng tia sang // véi
mot trong hai mat phing dinh hudng).

Trong trudng hop hinh V&, béng ban than parabol ¢6 vi tri chiéu bang (mit phéng ciia né
nam trong mat phang thng ditag.) Mudn tim véi bang cha né chi cdn cé hai diém cla parabol.

Lap mat phang tia sang (Dat) di qua DA dé tim ti€p diém trén DA. Mat phing (Dat) b
CB cat & mot diém K. Tir K, ké song song voi dudmg sinh A, B, ta tim dugc M, 13 hinh
chi€u bang ctia tiép diém M trén AD. Tuong tu vé ti€p di€m N trén AB. Dudng thing M,N,
chinh la vét biang cta mat phang thing dimg chia parabol, dudng bao béng ban than cén
tim. T hinh chi€u bang dé dang suy ra hinh chigu dimg ctia parabol.Trén hinh 3.24(LG) c6
v& béng d6 cita mat paraboloit hypebolich trén P,.

Ciing theo cdch d6, sinh vién thir fim béng ban than cia mat paraboloit hypebolich cho
bang 1 gidgc ghénh ma hinh chiéu bang Ia mot hinh vuong (hinh 3.24b(LG)).
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3.25a. LG. Goi y, 1a do xa clia truc nén tron xoay thang dimg. Dé v& béng d6 va bong
ban than cta nén, ta 4p diung phuong phap aphin phéi canh. Trude hét, v& hinh chap v, cta
vong tron day O’, sao cho vong tron O, cich vong tron O, mét doan bang vy,.

- V& béng ban than: Tit diém 1- giao diém cla v, véi truc nén, ta vé tia 12 // §,C,. Tu
diém 2 vé tia nghiéng véi x goc 45° i cit v, tai A’;, B’; tir d6 dong 1én ra suy ra hinh
" chiéu ditng hai dudng sinh béng ban than S A}, §,B,.

- V& béng dé: Ta biét vong v, va elip béng dé ¢ ctia ddy non thuge tuong ung aphin phdi
canh, truc 1 p, huéng aphin 12 dudng thing s // p, sao cho béng va diém cho béng nam trén
mot dudmg thing nghiéng 45 so v6i x. Do d6 ta vé e theo timg diém nhu v& di€m A, sau day:
ké A,A’, thing diing. Lay doan thing nim ngang A\ A’, = A’ A,,. Diém A, |2 di€m can V.

Ngoai ra, theo tinh chét dudng kinh lién hop cha elip chia doi day cung song song véi
dudng kinh kia, nén sau khi ¢6 A, ta 14y A’ |, doi x(ing vai A, qua A, la diém chia ctia
dudng kinh lién hop 3-4 d6i v4i day cung A, A’,, song song v&i dudmg kinh 5-6.

Chit y.

1) Béng d6 clia tam O 13 O,; ctia truc SO {2 8,0, Tia S, A, vatia S,,B,, (béng d6 cla
dudng sinh SA, SB) 13 hai 1i&p tuyén véi clip bong db e tai A, va B,,.

2) Trong phép aphin néi trén, cdc tam gidc A /A’ A, BB’ |B,,, ... 1a dong dang nhau, nén ta
¢ thé chon mot trong cac tam gidc Ay 1am tam gidc huéng, goi la tam gide huong aphin.

3) Ngoai ra, ngudi doc c6 thé tu 1am hai bai v& béng clia mét nén tron xoay thang ding
d6 1en mat phing hinh chigu bing (P,) (hinh 3.25b(LG)) va dd 1én ca mit phing hinh chi€u
(P,) va (P,) (hinh 3.25¢(LG)).

3.26. LG. VE nira vong tron ddy nén; tir 1 vé 12 // S,C;; tir 2 vé tia nghiéng gdc 45" so
véi x ¢6 A,, B,. N6i S,A,, S,A,, ta dugc hai dudng sinh béng ban than ciia nén.

3.27. LG. Tuong tr bai 3.25, v& dugc béng ban than va béng d6 cha nén, chi khéc Ia
dinh nén S & phia dudi so véi ddy nén S, ciing & phia dudi so vdi e.

3.28. LG.

- V& nita vong tron ddy v, (d6 xa y, = 0 vi tam O thugc mat hitng béng). V& dudng sinh
béng ban than S A,: tir 1 v& tia 12 // §,C; tir 2 v& tia 2A, nghiéng 45° so véi x. Tir A, dong
léncé A, Not A -S,.

- V& béng d6: Nita vong tron v, va nita clip béng dé e thudc tuong tng aphin nhu trong
bai 3.25. Vi du v& bong cla diém A(A,) nhu sau: vé& A A, (A, € v,), tir A, v& dudng nam
ngang A A, sao cho A A, = AjA,,. Diém cén vé 13 A,. Trong tuong ung aphin nay, tam
gidc 2A,A,, duoc dung lam tam gidc hudng aphin. Dua vao tam gidc hudng aphin ta dé
dang vé& duoc cic diém khéc cla béng. Chang han, dé vé D, ta v& tam gidc D,DgD,,, (trong
dé D, e v,) ddng dang véi tam gidc 2AA | s€ ¢6 D,
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3.29. LG. Trudc hét, vi béng clia vong tron ddy tren v, d6 lén mat phing hinh chigu
dang (P,). V& hinh chap v cia v,: tam O’ clia v, cach O, mot doan bang vy, (d6 xa cia 0).

- V& bdng ban than tru: Ti tam O, v& ta 45° s0 v6i x, c6 A, B’,. Ttr d6 suy ra hai
dudmg sinh béng bin than AA’ BB,

- V& béng d6: Vong tron v, va elip bong dd e ciia v, nim trong tuong ting aphin, truc aphin
la p, tam gidc huéng aphin duoc chonla A\A’ A,.. Nhu vay e dugc vé tuong tr bai 3.25.

Béng dé cita hai dudng sinh béng bin lhé’ml lén (P,) hai dudng thing dimg A I, B,J,
(ching 13 hai tiép tuyén véi e tai A, vatai B,,); lén (Py) 1a hai doan thing AL, B,J,nghiéng
45° 50 véi x.

3.30. LG. Tuong tu bai 3.28 v& dugc nita clip bong d6 e. Dudng thing thing ding a la
bong cha dudng sinh bong ban than a. Cung elip EF,, v& tuong tir cung C A, clia .

3.31a. LG. Ding nén, fry (ron xoay tiép xiic dé vé bdng ban than cta mat céu. Trong
thuc hanh, lam cu thé nhu sau:

- Trén (P,):

Buge 1: Tir O, v& tia 45° ¢ diém 2,va7,

Bute 2: T 2, va 7, vé cc tia thing ding va nam ngang ¢6 3, 8, v 5, 10,.

Bude 3: N6i 2, véi 11, - glao cua dudng 5 8, véi dudng tron, ta dugc 4, va 9,.

Budc 4: N(‘)'i. 1,2,3,4,5,6,7,89,10, bang tay hoac ding AutoCAD vé elip theo hai truc

2,7, va 4,9, ta duoc elip béng ban than cia ciu.

- Trén (P,) lam tuong .

3.31b. LG.

- Trén (P,), v& bong d6 cia hai truc elip: 1,,6,, va 3,8, 1éi vé elip béng ban than bing
AutoCAD theo hai truc dé.

- Trén (P}, twong ty vé hai truc 21,710 4,9, 161 dling AutoCAD vé& elip béng ban than cau.

3.31c. LG. Ciing bai t04n trén, ding aphin phéi canh dé va:

- Hinh chi€¢u dimg dudng bao thdy ngodi A va dudng ranh giéi béng ban than o, tuong
tng nhau qua phép aphin phsi canh truc A,B,, huéng aphin s nghieéng géc 45° so véi x. Tir
diém béng 1, tren o, (do tru ti€p xtic ma cé) 1ap tam gidc hudng aphin la 1,1,1” (ma ba
dinh theo thit ty nidm trén truc A\ B, trén «, vi trén A suo cho canh 1,1, ndm ngang vi canh
1,17 /7 s). Theo tam giac hudng aphin ta vé& duge moi diém cha elip a;. Vidu vé diém 2, clia
o nhu sau: tir 2° vE tam gidc 2,22’ déng dang véi tam gide huéng aphin 1,1,1’ sao cho
20 AB,va2 € &, tacé diém 2, cdn tim.

- Trén hinh chigu bang lam trong fu.
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3.32a. LG. Trén {P,), dudng ranh giéi bong ban than «, va dudng phan cach béng dé «,,
1a twong dng nhau trong phép aphin phdi canh truc 1a A,B,, hudng aphin 14 s nghiéng géc
45° so véi truc x. Mat khéc «,, la nia elip cé truc nhé l1a A B, va ban truc 16n 12 O,C, -
béng dé cua ban truc O,C, cha a. D€ vE ¢, ta lap tam gidc huéng aphin I,1,1,, ¢é dinh I,
€ o, va dinh 1, € A B, con dinh thi ba 1a diém béng d6 C,, can tim. Diém 1,, 12 béng dé
cua diém - giao ctia ¢ vdi dudng xich dao clta cdu. D¢ xa cha diém 1 bang doan 1,1,.

Bay gi¢r xac dinh ban truc 16n O,C,, ca «,,. Tir dinh C, v& tam gidc C,C,C,, sao cho C,
e AB, dong dang véi tam gidc huéng aphin 1,11,

Dung AutoCAD v& nira elip «,, dua vao truc nhé A B, va ban truc O,C,,.

3.32b. LG. Dudng ranh giéi béng ban than ctia bdn ciu 1 nia elip 1234567 duge vé
nh¢ dang nén, tru ti€p xiic hodc dung twong tmg aphin phdi canh nhur bai 3.32a.

- Pudng phan cich béng dé 1,3,,4,,5,,7, dugc vé& timg diém nhe hinh chi¢u ding va hinh
chi€u bang tia sdng xuat phat tir méi diém cho béng t6i cit mat phang himg béng. Ban doc
hiy tu v& béng d6 nay theo tuong dng aphin phéi cinh nhur da thay trén bai 3.32a.

3.32c. LG. Dung phép aphin phdi canh truc AB,, huéng 1a dudng thang nghiéng 45° so
voi x ta v& dirge dudng ranh gidi béng ban than o nhu trén hinh ban ciu (hinh 3.32a(LG)).

- Vi tam cau ¢6 do xa 1a y;, nén trude hét ta néu 16 twong vng aphin phéi canh bién a,
thanh o, (dudng phan cich béng dé clia cdu trén (P,)) cé truc 1a vét ding v, clia mat phing
chita « tifc 12 mat phang vudng géc véi tia sang (xem hinh v&). Tam gidc hudng aphin vén 13
1,11, nhu trong trudng hop mit ban cdu vi cdc mat phang himg béng trong hai trudng hop I3
song song v6i nhau nén cic tam gidc huéng aphin 1a dong dang nhau. Theo phép aphin phéi
canh nay ta dé dang vé hai truc cla elip béng dé: truc nho A, B,, //= A,B,, truc 16n C,.D,,, -
béng d6 ciia C,D, (xem lai bai 3.32a). Cudi cling diing AutoCAD v& «,, (hodc ni bing tay).

3.33a. LG.

1/ V& béng ban than:

- Dilng try tron xoay tiép xtic ¢6 hai diém 1 va 5.

- Diing n6n 45° tiép xtic ¢6 hai cap diém 2, 4 va 6, 8. Nhung dé x4c dinh chinh xdc céc
diém nay, ta ding tuong dng aphin phéi canh bién mat elipxoit ¥ thanh cdu 2, truc BB,
huéng s 1 BB’. Trong tuong tng d6 di€ém A, cla % bién thanh A’, ciia £’. Chéng han dé
xdc dinh cip diém 2, va 4,, ta v& tia A/A, € I nghiéng 45° so véi x tuong lng vdi tia
AA € 2. T O, v&tia 02" L AA’, . Diém tuong iing ctla 2’ 1a2, € £. T2, suyra 4, la
cap diém béng ban than nhd nén 45° tiép xic. Liy d6i xing véi 2,, 4, qua O, ta ¢6 cip diém
6,, 8,. Bing cach lam tuong ty vdi nén ti€p xdic ma dudng sinh nghiéng géc B so véi mat
bing, ta c6 diém cao nhal 3, va thap nhit 7, cia o, = 1,2,3,4,5,6,7,8,.
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Tir hinh chi€u diing o, suy ra hinh chi¢u bing o, = 1,2,3,4,5,6,7,8,.

Chit y: Dé vé béng dd' voi phuong tién AutoCAD, ta rdt cdn c6 duong kinh 37 (khi vé béng d&
trén (P2)} va ducmg kinh 26 (khi vé béng dé trén (P,)). Trong thuc hanh, ta lam nhu sau:

* Xde dinh diém 2,: Vé tia A,A, nghiéng 45° s0 véi x. Noi AyA’) sao cho A", = O,B. Ké
02" LAA’. T 2" ha duong thdng ditng ¢ 2, € X. Ldy doi xtng voi 2, qua O, ¢6 diém 6,.

* Xdc dinh diém 3, (diém cao nhdt): Qud trink lam tuong e nhu khi xac dinh diém 2, nhung thay
vi ding géc nghiéng 45° ta ding géc O (xem hink bén canh). Diém 7, (diém thdp nhdt) la doi xiing
voi diém 3, qua O,. Ban doc ty xdc dinh 3,, 7, coi nhi mét bai tdp.

2/ V& bong dé:

- V& béng dd trén (P,): Pudng phan cdch béng d6 clia X 1én (P,) chinh }a béng d6 cia o
1én (P,). Chi can v& bong hai truc cla o : truc lén 3,,7,,, truc nhd L3 /= 1,2,. Tir d6 dung
AutoCAD v& elip béng dé o, theo hai truc. '

- Béng d6 ciia T trén mit (P,): VE timg diém tir hinh chiéu ding va hinh chiéu bang ciia
o rdi n6i lai.

Hodc c6 thé ding twong ting aphin phdi canh giita 8,, va o, truc 1a x, huéng 13 s // x.
Vi dy vE di€m 3,,: tir 3,, & o, ha 3,3, L x, tir 3, ké tia 45° cat dudng thing 3,3, // s tai
31 € o, ¢én tim. V& nhiéu diém cla a,, réi néi bing AutoCAD.

3.33b. LG.

1/ V& béng ban than:

- Trén (P)): Dudng ranh gi6i béng ban than o, v dudng bao thdy ngodi T tuong img
aphin nhau, tryc aphin 2,6, (xem lai c4ch x4c dinh 2 6, trén bai 3.33a), huéng s nghiéng 45°
so v6i x. Tuy nhién, thuan tién hon ta ding tam gidc huéng O,1,1°,, trong dé diém 1, (ciing
nhu 5,) ¢6 duge 1a nhd tru tron xoay tiép xilc.

- Trén (P,): Dudng ranh gidi béng ban than o, va dudng bao thdy ngodi tuong 1ng
aphin nhau, truc aphin 1,5,, huéng aphin q nghiéng 45° so véi x, tam gidc huéng aphin la
tam gidc 04,47,

2/ V& bong dé:

- Trén (P)): Nhu da bi¢t duomg ranh giéi béng ban than o, va dudong phan cich béng dé
Oy, tiong tng aphin nhau, truc aphin la vét ditng v, ctia (P,) vd mat phing chita &, huéng
aphin r nghiéng 45° so véi x, tam gidc hudng 00,0, (ban doc tu tim hiéu cich v& O,, va

vé nét elip & ,,).

- Trén (P,): Elip o, va elip o, (dudng phan cdch béng d6 clra mit T trén P,) tuong ting
aphin nhau, truc aphin i x, huéng aphin 1a s // x (con goi phép aphin nay la phép thau xa
diac biét, tam 1 diém vo tan ctia truc thau xa x hay cling goi 1 phép dich chuyén). Vi du
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muén xdc dinh diém 9y, € Oy, U (91y) € O Ké tia 45° tGi cit x tai 9y; déng thang ding tr
9, xudng gip duong nim ngang qua (9,,) ai 9 can tim (xem thém bai 3.33a).

Ngoai ra, trén (Py) ta con thdy gitta dudng bao thdy © va oy, ndm trong tuong Ung aphin
phoi canh truc A di qua didm L = 5,3";, M 5,7, (n€ucho 3’, ing v6i 7,,) va diém M = 3,55,
77,5, (néu cho 3,,tng v6i 77), huéng aphin 1a q L A. Truc Ala dudmg thang nghiéng 45°
so véi x. Ban doc hdy V€ Gt ® theo tuong mg aphin nay, col nir bai tap.

3.34. LG.

- V& béng ban than trén (P)): Duong ranh giéi bong ban than o, va dudng bao thdy ngoai
) cha nita mat tron xoay nam trong twong {ng aphin truc 1a AB, (xac dinh nhu 2,6, trén
hinh 3.33a(LG)), huéng aphin la dudng thiing s nghiéng goc 45° so véi x va a, dugc vé nhu
v& o, trén hinh 3. 33b(LG) (¢ day khong nhéc lai).

. V& béng d6 trén (P,): Dudng phan cdch béng dd o, 12 mot nira elip twong img véi o,
qua phgp aphin phéi canh, truc 1a duomg thing A,B,, huéng aphin Ia dudng théng s nghiéng
g6c 45° so voi x. Dé vé cdc diém cha o, truéc hét ta xdc dinh mot diém béng cla Oy,
Trong bai nay diéem dé 1a 1, - béng cha diém 1(1,) cha vong tron xich dao ma do xa cua né
13 doan thang 1,1° va thay rd trén hinh v&. Ta goi tam gidc hudng aphin 1a 1,11, trong doé
canh 1,1, 12 ndm ngang va dai bing do xa 1,17, canh 1,1, // s va dai bang 1,1°. J2.

Bay gid ta v& bong clia diém bit kY cha o, vi du diém 2t diém 2,€ o, V& tam gidc
2.2,2,, dong dang v&i tam gidc huéng aphin 1,1,1,, sao cho 2, € A B, s€ duge diém béng
cAn fim 2,,. Cugi cling, ta ndi cic diém clia o, bang tay hoac tot nhét ding AutoCAD.

Ngoai ra, d& dang thay ring trén (P,), dudng bao thiy ngoai ® va elip ranh gi6i béng ban
than «, thudc tuong tng aphin phdi canh truc 1a O, 1, huéng 1a duong thing u vuéng goc
véi 0,1,. Ban doc hdy ty v€ O, theo aphin dé nhur mot bai tap.

3.35a. LG. Dung phuong phép cdc vi tuyén.

- V& béng d6: Trudc tién vE bong dé cla nhiéu vong trdn Vi tuyén cla paraboloit ¥ di cho,
vi du v& bong dé clia Vi tuyén v Ja v,,, tam 1a 0,,. Sau cling v& duong bao ,, quanh cdc vong
tron béng dé dy. Dudng o5, chinh 12 duomg phan cich béng dé cin tim cla paraboloit £.

- V& béng ban than: T cdc tiép diém clia o,, v6i cdc vong tron bong dé, vi du tir tiép
diém A,, vé tia ngugc chiéu tia sing ta fim duge A,, A, trén Vi tuyén tuong fing s& c6 mot
diém cua dudng ranh gidi béng ban than 5 cha T. Cac diém khéc lam twong tu. Cha ¢ hinh
chi&u bing 5, 12 doan thing vuong géc vol hinh chiéu bang tia sing.

Piém B, la tiép diém chung cia duong bao thiy ngoai cla T véi d, tai do 1iép tuyén
chung t nghiéng géc 45° so Vi X. Piém cao nhat C, clia 6, duge suy ra bang dudng déng tir

C, - giao diém chia 3, v6i hinh chi€u bang tia sdng qua O.
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3.35b. LG. Diing phuong phip non, tru iép xic.

- V& bong ban than: Ding nthi€u nén cling truc vdi paraboloit T tiép xiic véi T (heo céc
vi tuyén, vi du nén dinh T (i€p xic v6i X theo vong tron ddy. Xdc dinh hai diém béng P, Q
cua nén (theo phuong phip Kolotop). P va Q ciing 1a hai diém béng thuéc duéng ranh gidi
bong ban than & cha £ (trén hinh 3.35b(LG), diing thém mot nén dinh T” tiép xdc nita, bz_tﬁ
doc (i xem). N&i cdc di€ém nhu P va Q lai (di nhién bang tay hoac AutoCAD) s& duoe §,.

- Bong d6: V& bong dé cdc nén dinh T, T” v.v..., rdi néi cic diém béng Py, P°,, D,, Q'
P’, ta duge dutng phan cich béng d6 8,,. Chi y diém dinh D,, 14 trung diém ca doan T,.C,
(xem phan 1y thuyét).

3.35¢. LG. Dung phuong phdp quay.

- Trén (P,): V€ hinh chi€u ding dudng ranh giéi béng ban than §,: v&i nén tiép xuc dinh
T, ta ¢6 hai diém béng ban than: P, Q;; P,, Q,. Quay céc diém thude & quanh truc ciia
paraboloit tGi vi tri ma & song song véi mat hinh chi€u ding, ta duge 8,. Xem quay djgm K.

- V& béng dé trén (P,): Ngoai hai diém P,, Q, ta v& them ba diém nita K,,, H,,, C,,, réi
nodi béng tay hodic AutoCAD s& dugc parabol béng dé 5,,.

3.35d. LG. Dung phuong phdp 5 ti€p tuyén.

- Trude tien ding nén dinh T ti€p xtc duge hai diém bong P, Q; P,, Q, (chid y T,S, = S,0)).

- D¢ dé trinh bay, ta v& dudng phan cich béng d6 8, trude. N6i T,, (béng dd clia diém T)
vGi P, va Q,. Theo hinh 2.18 (1y thuyét) parabol &,, nhin hai tia T,,P,, T,,Q, 1am hai ti€p tuyén.

- Parabol ranh gidi bong ban than 6, nhan hai tia T,Q,, T,P, lam hai ti€p tuyén (xem
phan Iy thuyét). Ta cdn v& ba ti€p tuyén niia. Mudn vay, chia T, P, va T,,Q, lam n doan
bang nhau, vi du 4 doan béi cdc diém 1, 2, 3 va 1, 2°, 3. Tiép dé ciing chia P.Q, thanh 4
doan bing nhau béi cic diém 2, 3, 4,. cdc dudng thing 1-17; 2-2°; 3-3° s& bao parabol &,
ti€p xuic véi Ty P, , To,Q- tai P, va Q,,

- Cuoi cuing dung AutoCAD vé parabol §,, di qua cdc diém:

Py l,=1-"Mm2,;2; C,=2-2"n 50 -T,,; 1,=33"n4,-2"; Q,.

- Parabol 8, duoc v& trong ty va thay 18 trén hinh bén canh.

3.35¢. LG. Trude tién vé P, Q, nh& nén dinh T, tiép xiic voi paraboloit theo vong tron
ddy. Nhu dd biét, duong ranh gidi bong ban than 3, va dudng bao thiy ngoai A, 13 tuong ttng
nhau trong aphin phdi canh truc 12 t - giao clia méat phang mat qua truc clia paraboloit véi mat
phing chiéu bang chia 8, huéng 1a dudmg thing s nghiéng 45° so vé6i x. Hinh chiéu bing §, 1a
dudng thing P,Q, nghiéng 45° so v6i x. Cac diém cha 8, duoc v& nhu diém Q, cta 8, nhu sau:

- Veétia QR // s vandi R, v6i 2,. Tam gidc Q,R,2, 1a tam gidc huéng aphin.
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- V& chc diém khdc cla §: vi du dé vé diém 5, ta v& tam gidc 4,575, déng dang vdi tam
gidc huéng 2R Q, sao cho 4, € t.

Diém 4, vé& duoc nhd tam gidc déng dang kéo dai phia bén kia truc t.

3. 35f. LG.

t/ Béng ban than: Dudng ranh gisi bong ban than 8 (8,, 8,) dwgc twong tw hinh 3. 35¢(LG).

2/ V& béng dé 1én (P)): Budng phan cdch béng d8 gém hai phin: elip bong d6 e vong
tron ddy va parabol Ay, cha mat paraboloit dd cho.

~ Dé vé elip e, ta v& hinh chap v, coa vong tron day, & ddy tam O’, cdch tam O, mot
doan y, (d6 xa clia truc mat da cho). Va ta da bigt vong tron v, va elip ¢ tuong (ng aphin
nhau, truc aphin [a q - giao clha m, va mat phing chita vong tron ddy ciia paraboloit (xem
lai hinh 3.25).

- V& %,,; Tuong ty bai 3.33b, ta thdy A, va 3, niim trong tuong dng aphin phéi canh truc
Ia p - giao cla 7, v6i mat phang chita 3. Do d6 dé dang vé duoe Xy

3.36a. LG. V& bong dé céc vi tuyén clia hypeboloit vi du vy, rdi V& bao ching bang mat
hypebol A, Tiép d6 tir cic ti€p didm, vi du A,,, déng tia nguoc chicu tia sdng, ta vé duoc
c4c diém trén dudmg phan cich béng ban than & (i, 2.).

3.36b. LG. V& béng dé nén tiem can dinh Sy, Tai vong tron hong ¢6 hai diém bdng
ban than 1 vi 2 (ahd tru tiép xiic) tir do suy ra Ly, 2,,. Theo hinh 3.21(LG), ta v& cac
diém ctia hypebol A, nhu diém A, sau day: vé dudng théng s cat dudng sinh nén bong
S,, tai diém 3, 4. Ldy doan 1,,-3 dia bing doan 4- A,,. Cic diém khéc 1am tuong tur nhu
diém B,, vGi A,-5 = 6-By,.

3.36c. LG.

- Trén (P,): Duomg bao thiy ngoai o va dudng ranh gidi bong ban than A, cia hypeboloit 2
twomg tng aphin ph6i canh véi nhau, tryc 13 t — giao tuy&n cua mit phing mat chifa tryc clia
¥ va mat phang chia A, hudng la dudng thang s nghiéng véi x goc 45". Cich v& cic diém clia
%,: Dua vao diém béng 1, va 4, ciia &, (nhd tru tiép xic ma o), vé 1,1, /s (1’ € a);noil’
véi 1, € 1, ta ¢6 tam gide hudng 11,17, Dua vho tam gidc hudng dé ta vé dugc moi diém cua
.. Tit 2, suy ra hinh chicu bang %.,.

- Bong d6 tréen mat (Py): Hinh chi€u bing 4, va hypebol béng d6 X,, twong vng aphin
phoi canh véi nhau, truc p — vét bing cta mat phéng chia 2, hudng la dudmg thang u
nghiéng 45° so véi x (u L p); cap diém tuong img la 4, <> 45,

- Bay git xdc dinh mot diém clia Ay, vi dy diém 3,, 4nh cla diém 3,, n6i 3, véi 3, cla p
£Gi cit n tai 1 (n // n // p); n6i 3, v6i i” {anh clia i) s& ¢6 3,, sao cho 3,3,,// u. Cac diém khdc
vé& fuong tu. '
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3.36d. LG. Goi hypeboloit di cho 1a X. Dudng ranh giéi béng ban than A, va dudng bao
thiy ngoai o cta X trén (P,) duge xdc dinh nhut trén hinh 3.36¢(LG).

- Dudng phan cédch béng A, dé 1én mat (P,) chia mat da cho nam trong tuong tmg aphin
phdi canh, truc 1a v, — giao tuyén cha mat phang hing béng, ¢ day la (P,) v61 mat phing
R chia %, hudng aphin 12 s song song vdi hinh chigu ditng tia sdng (nghiéng 45° 50 vdi X).
Neén nhé v, // t (ban doc tir tim hiéu). Tam gidc huéng aphin 1a Q,Q,Q,,, ¢ ddy Q, € v, va
Q,Q,, // 5. Céc diém khdc vé tuong tu.

Chit ¥: Pudng phan céch béng dé ,, 12 mot hypebol 6 truc 12 j (xem hinh) 1a béng do
chia truc cha . Vi vy khi vé duge diém Q,,, ta c6 thé 1ay P, d6i ximg véi Q,,, tam d6i xiing
1a Q2 - giao di€ém cua tia Q,Q,, véi truc j (vi tia Q,,P,, twong tng aphin cia tia Q,P,).

Riéng béng cha hai vong tron ddy la hai elip, dugc vé bang twong dng aphin, vi du dé
v& boéng d8 cha vong tron ddy duéi v, ta v& hinh chap v, cla v véi ¢ xa tam O la
y, = 0,0,. Vong trdn v, va elip bong dé cha ddy dudi e nam trong fuong {ng aphin truc
la m = P, Q,, huéng aphin la s nghiéng 45" so vGi x (xem lai hinh 3.29(LG)). Béng cla
day trén v€ tuong .

3.37. LG.

1) V& hinh chiéu dimg dudng ranh gidi béng ban than:

- Dung tru tiép xtic duge diém 1, va 5,

- Ding nén 45° tiép xic duge diém 2, 4,, 6, va §,.

- Dung nén 9° ti&p xic duge diém cao nhit 7, va diém thap nhit 3,.

2) T cac diém vira thu dugc, déng xudng ta duge hinh chi€u bang dudng ranh gidi béng
ban than: 1,2,3.4,5,6,7,8,.

Chit : Trén miit xuyén cdn mot dudng ranh gidi béng ban than nita, nhung khudt trén
hinh chi€u diing nén khéng vé.

3.38. LG. V& duong ranh gidi béng ban than 1,2,3,4,5,

- Diing nén 45° tiép xdc ta duoe hai diem 1, va 3,.

- Diing nén 8 tiép xdc ta duoc diém cao nhat 2,.

- Diing tru tiép xtc ta dugc diém 4,.

- Diing tru 45° dinh & phia trén ta duge diém 5.

V& dudng phan cich bong dé A, By, Cp, Dy

- Ding nén 8 dinh S (8;) thudc truc tru va ddy 13 vong tron v(v ). Nén nay cAt mat tron
xoay theo vong tron n. Tiép dé vé tia §,B,, t6i cét n tai By, cdn tim, trong do tia S,B,
nghiéng 45" so v6i X.
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. V& diém A, va D,, nim trén dudng bao thay ngoai trén hinh chiéu ding:

- V& hinh chap v, cla v, va v€ elip ¢ tong tng aphin phdi canh v&i v tryuc m, hudng
s // m nhu da biét trén hinh 3.28(LG). Elip e cit dudng bao thdy ngoai trén (P)) tai A, va
D,, cdn tim. Tir A, suy ra C,, biang duong déng nam ngang vi diém dé béng va duong sinh
hing béng tuong tng doi ximg nhau qua mat phang tia sdng chia truc tru. Cudi cling néi
cac diém thu duge lai.

3.39. LG. Duang phép aphin phdi cinh bién déi nén ddy elip (nén eliptic) thang ding,
hai ban truc 1a a, b, tryc 16n 2a nim ngang, thanh mat nén tron xoay thang ding, r6i ép
dung phuong phip Kolotop mé& rong (nhu trén hinh 3.38 trong phan I3 thuyét chuong I)
dé vé dudmg ranh gidi bong ban than cia non tron xoay va suy ra dudng ranh gidi bong
ban than chia nén eliptic da cho. Trong phép bién bdi néi trén, hinh chi€u bang tia sdng
thay déi (B # 45 truc x), nhung hinh chi€u dimg tia séng khong déi (o = 45° truc x).
Péng thai, hinh chi€u ding cia hai dudng ranh gi6i béng ban than cua hai nén no1 trén
lai trung nhau.

Trinh tu 1am cu thé nhu sau (hinh 3.39(DB)):

1- V& vong tron v dudng kinh 2a, tam 1a tam cha elip (e) ddy nén. Nhu vay v va ¢ wong
img nhau trong phép aphin phdi canh, truc p = 04, , huéng aphin 12 duong thang 1 x, cap

diém tuong tmg 12 1 va B,, ty s6 aphin lak = % :

2- Tir 3 k& tia nghieng 45°. Tia J3* 12 hudng hinh chiéu bing tia sdng sau bién déi.

3. V& dudmg thing 12 // S,A, t6i cat p tai 2.

4- Tir didm 2 vé dudng thang 4’5’1 J37, ta duoc hai diém 47, 57 trén v.

5- Déng tir4’, 5° ta c6 cic diém chan sinh béng ban than la 4,va 5, can tim.

Chii ¥: Vi nhitng ban doc quen ding may vi tinh d& v& thi ¢6 thé 1am nhur thdy ro trén
hinh 3.39b(LG), & ddy ti duoc diém $’ (béng cta S xudng mat phéang hinh chicu bang),

v& hai tiép tuyén (Iénh tangent) v6i elip ddy e c6 4 va 5, suy ra chan dudmg sinh béng ban
than 4, 5,.

Ban doc hiy v& béng dé xubng mat phing hinh chi€u bing ctia nén eliptic d3 cho, col
nhu bai tap. :

3.40. LG. Tuong tr nhu trudng hgp mat nén eliptic, ta v& mat try tron xoay tuong ing
aphin phdi canh vl mat tru eliptic, réi suy ra bong ban than cin tim clia mat tru eliptic.
Trinh tu vé cu thé nhu sau:

|- V& vong trdn v tam O,, ban kinh béng a (goi v 14 vong tron aphin).

5. Tit diém 3 ké tia nghieng 43" d6i véi dudng bang, duge diém J. N&i J3’* duoc hinh

chigu biing clia tia sdng sau bign doi.
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3- Qua O, v& dudng thang vuéng géc véi J3° t6i cat vong tron aphin v tai 4’ va 5°.

4-Tir 4°, 5° déng lén ¢6 4, va 5, 2 cdc diém chan dudng sinh béng ban than $,4, va S5,
cin tim cGa mat tru eliptic da cho. '

Ban doc hily v& béng clia mat tru eliptic dé 1én mat phang hinh chiéu bing, coi nhu bai tap.

3.41a. LG. Ciing dung aphin phéi canh tuong tu bién déi mat paraboloit eliptic (k¥ hi¢u
la @) thanh mat paraboloi! tron xoay (ky hi¢u l1a X), r6i v& béng ban than ¢in tim cia .

Trinh tu cu thé v& dudmg ranh gidi béng ban than (ky hiéu 12 ) ctia @ nhu sau (dé hinh
dd chong chéo ta v (rén hinh chi€u bang):

I- V& vong tron v, tam trung vdi tam O, cia clip ddy, ban kinh bang a. Nhu vay, ® —» X

trong aphin phéi canh truc 1a p = O,A, , ciip diém twrong tng 1 — B, , ty s6 aphin A k = %

huéng aphin 12 dudng thing vudng gée véi x.

Nhu di bi€t (xem hinh 3.54, phan 1y thuyét chuong IH) mit nén tron xoay tiép xidc véi
mit 2 theo vong tron v va ¢é dinh [a T, sao cho T, S, = 5,0..

2- V& dudng thang 12 // S,A,.

3- V& tia J3 nghiéng 45" d6i véi duong bang. J3° 1a hinh chiéu bing tia sing sau bién déi.

4- Tir difém 2 v& dudng thang vuong goc véi tia 13’ i cat v tai 4’ va 5°, suy ra hai diém
4,5 coa A,

5- N6i diém giita O, cha 4,5, véi T, Diém gifta 6, cia O" 'T", 12 dinh clia hypebol béng
ban than A (xem thém hinh 3. 41b(LG) bén canh).

6- Tir diém 2 doéng 1en c6 diém 2, trén dudng bao thiy ngoai clia @, va bang vi tuyén cla
mat tron xoay Z, tir 2, 2, suy ra 2° clia A .

7- Cuéi ciing ta thu duge A qua cédc diém 4,2 6,2,5,.

3.42a. LG. Ta van diing aphin phoi canh bién hypeboloit eliptic (@) thanh hypeboloit
tron xoay (X} nhu trén hinh 3.39, ..., 3.41(LG). Dong thoi bién ndn tiém cén eliptic 1 clia O
thanh nén (ron xoay p (i 1a tiém can cha X). Pudng ranh gidi bong ban than cia ® 1a mot
hypebol (ta goi 1a A).

Nhu di biét, hai dudng sinh ranh gigi béng ban than cia ndn tiém can p s€ 12 hai
duong tiém can ciia duding hypebol A. Vi vay lam tuong tu bai todn 3.39. LG ta dé dang
v€& duoc hai dudng sinh ranh gidi béng ban than 1a 5,47, §,57, cua ndén tiém can p. Cudi
cing véi hai dudng tiém can nay va diém bdong ban than di biét, ta vé duoc hypebol ranh
gidi bong ban than A (nhu di lam trén hinh 2.21 trong phén 1y thuyét, chuwong II) cua mat
@ da cho. ‘ '
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Trinh tu vé cu thé nhu sau:

[- V& vong tron v tuong dng aphin véi elipdiy e.

2- T 3 ké J3 nghiéng 45° d6i véi dudng nam ngang. J3’ 12 hinh chigu bing cla tia sing
sau bién déi.

3- Ké tia 12 j/ S A,. Tir diém 2 k& dudng thang géc véi J3' duge 4° va 5 trén v. Déng
lén duge hinh chiu ditng clia chan bong ban than cia nén tiem can p 1a 4 vasd.

4- Trén hinh 3.421(LG) ciing v& duoce diém 4, 13 mot diém bong bah than ciia mat ®.

5- Tir diém 4. va hai dudng tiem can S,4°,, §,5°,, ta vé& cdc diém 5,7, 10,11, 12, 13, 14
V.v... € A bing céch idy cdc doan 4,-5=6-7;7-8 = 9-10; v.v... nhu trén hinh 3.42b(LG).

3.42¢. LG. Tuong tu, ban doc hay v& béng bén than ctia mat hypeboloit eliptic hai tang
{(hinh 3. 42¢(LG)Y).

3.43. LG. Bong ban than la dudmg sinh di qua diém 3, suy tit tia O,3, nghiéng 45° so véi
X cat vong tron day. _
Béng dé g6m dudng thing a,, va cung L2463 )- Ban doc tu suy ra cdch v& timg diém.

3.44. LG. Béng ban than v& nhu trén hinh 3.43(LG). Béng dé gém: dudng théng a,, va
phéan tu cung trdn b,,. Ban doc ty vé cung tron b,

3.45. LG. Bong ban than hém twong 13 nira elip (tr diém 1,-e-7,) v& nhi nén, tru tiep
xtc. Cung bong dé 1,-4,,-7, 1a béng cita cung tron 1,4,7 vé theo quy tic “mot phin ba” nhur
saw. Vidu v& diém 3,,, tir diém cho béng 3, v& hinh chi¢u dimg tia sdng tdi cit doan 1,7, tai

3o. LAy ti€p trén d6 doan 3,3, = ;.3,30. Céc diém khéc v& tuong tu.
3

3.46. LG. Ranh cot gém 3 hém tuong két n6i 1ai: phan trén va dudi 13 hai hém tudng
phén tu cdu, phén gitta 12 hdm tudng nira tru.

- Bong trén phan tu cdu v& nhu hinh 3.41(LG),

- Bong trén phin tru v& nhue hinh 3.3%LG).

- Bong cita mép tru a; d6 1én phan cdu phia dudi 1a cung elip 0,6, vé nhu giao tuyén coa
mit phéng tia sing chiéu bang cat try.

- Bong ctia mép cdu 3,46, d6 len try 1a 31646, VE timg di€m nhu diém 4,,: 1r 4, vé
dudng thang ding gap duong kinh ciu tai 4,; tir 4, vé duong thang song song véi hinh chiéu
bang tia sdng 4,4"; tir 4’ déng thing ditng t6i cat tia 45° qua 4, tai diém 4, can tim.

3.47. LG. Lé hém c6 dang nén tron xoay c6 dudng vien( ta goi 1a ddy) nim trong mot
mat phing mat.

Chi€u dinh S theo huéng nguoe tia sing len mit phing ddy, duge diém S°. Tir $° v& hai
tiép tuyén véi ddy duge hai diém T, N. chan cla cic dudng sinh béng ban thin cia 16 va
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déng thdi 12 cde diém gidi han cung cho béng dé cia ddy. Dé tim cac diém khic ciia dudmng
vién bong dé , 1dy duiong sinh bat ky SK®. Tir K', la giao diém ciia hinh chiéu phu dudng
sinh SK" véi ddy nén, vé& tia sang dén gap S,K’ 1ai K,,. Mat phéing chisu diing chifa tia
sing qua dinh S° 12 mat phang doi ximg do6i véi nén, cdc diém cha dudng bao béng d6 cé
the suy ra nhau nhi phép déi xung qua $°S,. Béng dé nam trén dudng sinh SM c6 duge
nho xdc dinh diém A (rén ddy. Qua A v& tia sdng dén gap duodng sinh SM tai A, (diing mat
phing phy trg chigu ding ).

Céc diém N,A1,T, ndm trén | elip. Can chi ¥ béng dé chinh ta giao ctia tru tia sdng di
qua ddy nén va mat tru. Ching da ¢6 chung dudng tron ddy nén, do véy chiing cat nhau
theo I elip nita).

Bong do tir ddy trude lén ddy sau 1a cung tron tam O,,, (hinh chiéu ctia O lén diy sau
theo huéng tia sang (hinh 3.47(LG)).

Chii y: Néu goi g 1a tiép tuyén tai T, v4i ddy nén, s 1a duomg thang // véis,;

b, 12 ti€p tuyén véi dudng cong bong ban than va d 1a tiép tuyén véi dudmg cong béng dé
thi bén duong nay tao thanh 1 chiim diéu hoa (g.ds,b =-1)

Nh& €6 céc tiép tuyén d tai N, T, ta c6 thé vé& chinh xic elip bong do (biét 2 ti€p tuyén,
2 tiép di€m va 1 diém thuoe elip). Céch v&: xem phan | hodc c6 thé xem cdch vé trinh bay
trén hinh 3.48b(LG).

3.48. LG. L6 hdm c6 dang paraboloit tron xoay ¢ duong vién (ta goi 1a ddy) ndm trong
mot mat phang mat. Trude tien ve béng ban than caa 16 hom; ta c6 nhin xét nén dinh S
ngoai ti€p paraboloit doc theo duong vién cia 16. V& béng ban than cia nén (theo cich
chi€u phu di lam & bai trén hay theo cich vé cha Kolotép) ta ¢6 ngay 2 diém B,C, trén hinh
chieéu ding (BC 1a chan cia parabol bong ban than nim trong mat phéng lién higp véi
hudng tia sing , mat phang nay 13 mat phing chiéu dimg. B,C, cling 1a hai diém gi6i han
cha clip bao quanh béng dé. Mudn tim diém th ba ciia dudng bao quanh béng dé, ta v& tia
sdng qua A (giao diém A,, tim duoc nhe ding mat phang phu tro chiéu bing E.D, — hinh
chi€u ditng 1a vong tron dudng kinh DE)). '

Ta ciing cé nhan xét twong w nhu dsi véi bai tap trén vé 4 ti€p tuyén g,d.s.b, tai C,
{hinh 3.48a(L.G)).

Hinh 3 48b(LG) trinh bay cdch vé elip biet 2 tiép tuyén SB’*; SC’, 2 ti€p diém B’, C’va |
diém A’ thuoe elip (vé vong tron bat ky tiép xic vdi 2 ti€p tuyen trén tai B va C; v& truc x
cha phép than xa; A’ 13 diém twong ting cia A; D’ 1a diém tuong éng ctia D. Ta ¢6 1 truc
ctia elip (A'D’), suy ra tam O’ cia elip. V& O itng v6i O’ nho cac diém E’E.

Tir O ké // tryc x - F> F’1a | dinh cla tryc thit hai cia elip. Bang phép d6i xing tim
duge G”; F°G’ 1a truc dai elip. V6i 2 truc A'D’ ; F’G’ ¢6 thé vé& chinh xic elip).
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Chuong IV
BONG CUA NHOM VAT THE

Sau khi biét v& bong clia cac khei da dién, chiing ta tap v& bong cla mot nhém cic vit
thé gém nhifng da dién dat sdt nhau,

Phuong phdp chung 1a vé béng do tng khoi mot ién P, va P, sau d6 lai vé bong do tir
vat nay lén vit kia.

Trén hinh chiéu biing, béng dé cta cic hinh hép thang ding 1 cdc mang béng ¢6 dudng
bi¢n trimg vét hinh chicu bing tia sdng (s,) n€u hinh hop cao, né s& do bong bao chum lén
béng do6 cdc khai thap hon.

Sau khi vé& bong d6 timg vat, ta chu y dén dudng bicn ngoii cing clia mang béng do.
Nhing duomg vién bong dé ciia cie khéi nhé hon, thip hon khudt phia sau vin duge vé |

nhuing vé bang nét manh dé tien kiém tra.
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4.1.
4.2,
4.3,
44,
4.5,
4.6.
4.7.
4.8,
4.9,

bB.
DB.
bB.
bB.
bB.
bB.
bB.
bB.
bB.

pic BAI

V& béng ciia nhém vat thé cho teén cde hinh 4. 1(DB). .
V& béng ctia nhém vt thé cho trén hinh 4.2(DB).

V& béng cita nhém vat thé cho trén hinh 4.3(DB).

V& béng cita thém vat the cho trén hinh 4.4(DB).

V& bong clia nhém vat the cho trén hinh 4.5(DB).

V& béng clia nhém vat the cho trén hinh 4.6(DB).

Vé bong clia nhém vat the cho trén hinh 4.7(DB).

V& bong clia tim phing ABA'B’ va da dién (hinh 4.8(DB)).
V& bdng cua tam phing & va bin cau (hinh 4.9(DB)).
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LOI GIAI

4.1. LG. Nhém vat thé gém 3 khéi hop 1, I, 111 (hinh 4.1(LG)). Bong a4 cha kh6i 1 bat
ddu duge v& tir dinh A (A, A,) trén P,, d6 la duong gap khic A,BC,,K (xem bai tap co
ban 3.17a). Tuong tu bong dé cua khoi I cling c6 dang hinh thang vuong; chi khac bong
ctia D d6 trén P, (mi khong d6 trén Py).

‘Béng 46 cua khoi 11 hoan toan nam trén P, (diém E =2 E,).

4.2. LG. Béng dé ca khéi I duge bat dau bing didm A,, (d6 tren Py) cho ta biét béng d6
cta ddy dudi khoi d6. N6 bi bong d8 ctia khi TT trén mat bang che hoan toan trén P,, bong
46 ciia khéi 1 nam giita céc tia séng qua C, va D,

Bong dé cua khéi I rén P, ¢6 dinh E,, nam trong phan béng dé cta khei 1L

Trén P, béng d6 ctia khéi 1 1en khoi 1T {im dugc nhd cac diém B, vaF,

4.3. LG. Bong cha khéi 1 1en khéi 1T nhdy béng d6 coa C (r diém 1 déng 1én C,,).

Béng dé ciia khéi 1 1en khoi I nho tim béng do cia dinh B (1t diém 2 déng 1én).

Béng dé clia khdi I hoan toan nam trén P, (hinh 4.3(DB}).

4.4. LG. Hinh chicu canh cho ta bict them thong tin vé hinh dang cic khoi.

_ Tim béng do cta C lén mat nghiéng cha khot I Kkéo dai mat nghiéng dén gap canh C
thang ding tai diém K. NGi K, véi C,' thi durge béng 46 ctia ctia CK 1én mat xién cta khoi {11

Cé thé 1am nhut sau: T nhan xét bong dé cta canh C thang ding lén mat nghiéng la
duodng thing ciing nghiéng mot goc o nhu K,Ds. Do 46 bong cta diém C la giao cua hinh
chiéu ding tia sdng v& qua C, va duong thing vira v&.

_ Tim béng d6 clia B 1én mat nghieng: ding hinh chigu canh B, => 1 > 2.

- Béng ctia BC lén mat nghiéng [a C',2 (ta chi 14y doan bén phai).

- Béng d6 ciia khoi I len P: Tim bong d6 len P, ca cac diém A, B, C. Tacé dudng gay
khic di tir A,, dén Cy,.

- Tuong wr tim bong dé ciia khai M len P D > D E 2 By F > F,,; diém gay trén
bong chia E, F > noi diém giy vdi Fog(hinh 4 4(LGY).

4.5. LG. Tim béng dé cta chop 1én P, > §,,. Tt S,, noi voi cdc dinh cta day chop, suy
ra cde mat ciia chép cé bong ban than trén hinh chiéu bang.

Béng dé ciia chdp 1én mat trén cia khei hop chit nhat: tim S, n6i Sg, v6i cdc diém 1, 2,

Bo6ng trén hinh chieu ding clia chép lén mat trude cua hinh hop. Tur cac diém A,, B, 2
A,B, (hinh 4.5(LG)).

4.6. LG. Béng cua cac khoi hinh hop duoe vé nhu binh thuong {xem bai 3.17a. BB). o
day ¢6 khéi lang try ddy Ia \ ngii gide dinh A. Béng dé tir minh hop nam ngang lén mat

167



trudc ctia lang tru ndy lap lai mat bang cua lang tru, nhung c6 dang doi xung qua 1 truc
nim ngang. Ding tia nguge tir diém A, x4c dinh diém A’ r6i diém A,,.

4.7. LG. Hinh 4.7(LG) trinh bay nhém vat thé gom 2 hinh tru. Dé dang x4c dinh duge
c4c dudng sinh béng ban than cta tru. Trén mat bang, béng do cia tru nam ngang duge vé
trude tién nhé vé béng d6 cha 2 ddy. D6 14 hai elip. Béng dé cua ddy tru nam ngang lén tru
dimg 12 duong cong A, T, trong dé T, 1 diém mit. Diém nay tim dugc nho diém T,,.
Dung tianguge T, 2> T, 2> T, 2 T,

Diém T,, nam trén dudng sinh bdéng ban than cla tru ding.

4.8. LG. Dé v& béng cha da dién, chi cdn vé béng cla canh phia trén C, D,,, 161 noi véi
hai di¢m béng E,,, Fa, vi hai diém nay tring véi E,, F,.

Béng cia canh thing dimg AA’ nim triing v6i giao tuyén clia mat phing tia sing chifa
AA’ cit mat phang hinh chi€u bing va da dién. D6 1a dudng gdy khiic A’,1LA,. Diém A,
chinh 13 giao diém ciia tia sdng AA, véi da dién. Tuong ty, v& bong cua diém B,. Tva 2 i
hai diém béng gdy.

4.9. LG. Céch vé twong w nhu bai 4.8, nhung béng dé clia cdc canh thing ding cla hinb

@ lén cdu 1a cic cung elip.
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Chuong V

BONG CAC CHI TIET KIEN TRUC
BONG TREN CHINH DIEN NGOI NHA

bE BAI
5.1. DB. V¢ bong cua mil ¢t vudng d lén than ¢ot tron (hinh 5.1(DB)).
$.2. DB. Nhu bai 5.1, nhung mii cot nho hon (hinh 5.2(DB)).
5.3. DB. V& bong clia mii cot tron dé 1én than ot tron (hinh 5.3a va 5.3b(DB)).
5.4. DB. V& béng clha mii cot tron d6 [én than cot vuong (hinh 5.4(DB)).
5.5. BB. V& bong clia mii ¢6t tron d6 1én than cot bat gidc (hinh 5.5(DB)).
5.6. PB. V& béng trén bac thém (hinh 5.6(DB)).
5.7. DB. V& bdng ctlra 56 (hinh 5.7(DB)).
5.8. DB. V& bong d6 ctia méi dua hinh hop trén tusng cong (hinh 5.8(DB)).
5.9. DB. V& bong d6 clia cdu thang trén mat try (hinh 5.9(DB)),
5.10. BB. V& béng do clia cic con son (hinh 5.10a, b, ¢(DB)).
5.11. PB. V& béng ciia g wong (hinh 5.11(DB)).
5.12. BB. V& bong trén mat ditng ngdi nha ,¢6 phdn mai dua (hinh 5.12(DB)).
5.13. bB. V& béng trén mat ding ngéi nha (twdng i1 16m) (hinh 5.13a, H(DR)).
5.14. bB. Bong ctia dao dinh (hinh 5.14a, b(DB)).
5.15. PB. V& béng trén clta 6 dac ¢6 hai canh (hinh 5.15a, b(DB)).
5.16. BB. V& béng nhu bai 5.15 nhung phia trén ¢é tam 6 vang (hinh 5.16(DB)).
5.17. BB. V€ bong bin than vi béng do cia mat ban cdu ¢6 tim 6 vang ma kich thude 1a

4 x 2a (hinh
5.18. b8

5.17¢DR)},
. V& bong mii cot hinh hop ddy vuong do 1én than cot hinh tru (hinh 5.18(DB)).

5.19. PB. V¢ béng trén gd nira tru ¢ t&m nap ddy la hinh chif nhat ma canh 13 a ><_2t1
(hinh 5.19(DR)).

5.20a. b

B. V& béng mil cét hinh tru d6 1¢n than cét hinh tru (cé s dung wdng Pilé)

(hinh 5.20a(DB).

5.20b. D

B. Cing bai 5.20a nhung ¢é sd dung tia sdng nguoc chifu (tia nguoc) dé vé

(hinh 5.20b(D1B)).
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5.21. BB. VE béng mii cot hinh hop ddy vuong dé 1én than cot hinh ling tru sdu mat déu
(hinh 5.21(DB)).

5.22. BB. V& béng mii cot hinh hop ddy vuong dé lén than cot hinh lang tru sdu mat déu
(hinh 5.22(DB)).

5.23. DB. VE bong clia g& nira mét ndn ¢6 tdm 6 ving hinh chif nhat ma kich thuée ddy
ta a x 2a (hinh 5.23(DB)).

3.24. PB. V¢ béng mi cot hinh hop ddy vuong d6 1én than cot hinh tru va nira mat
xuyén (hinh 5.24(DB)).

5.25

5.26.
5.27.
5.28.
5.29.
5.30.
5.31.
5.32.
5.33.
5.34.
3.35.
5.36.
5.37.

. bB
bB

bB.
DB.
bB.
bB.
bB.
bB.
DB.
DB.
bB.
bB.
bB.

. V& bdng cua 6 vang ntta tron (hinh 5.25(DB)).

. V& bong trén mat chinh coéng trinh (hinh 5.26(DB)).

Ve béng trén clta s6 dic ¢6 tim 6 vang ngang (hinh 5.27(DB)).
V& béng trén cita s6 dac c6 tim 6 vang nghiéng (hinh 5.28(DB)).
VE bong trén bac thém ma bé tudng ditng (hinh 5.29(DB)).

V& bong trén tién sanh (hinh 5.31(DB)).

V& bong trén mat dung cong trinh (hinh 5.32(DB)).
V& bong trén chi tiét vom (ron (hinh 5.33(DB)).

V& bong trén day cira vom tron (hinh 5.34(DB)).
V& bdng trén cira mai (hinh 3.35(DB)).

V& bong trén chinh dién nha (hinh 5.36(DRB)).

VE bong trén ngdi nha (hinh 5.37(DB)).

V& bong trén bac thém ma bé tudng vat nghiéng (hinh 5.30(DB)).

179



NI N/

S /

Hinh 5.1({DB) Hinh 5.2(DB)

Hinh 5.3(DB) Hinh 5.4(DB)

180



{gals s way

(g9 < g

(8Q)$ ¢ yury

181



(9a)s S yulH

(84)6'S yuiH

182



(aizrs yuy

IR A (e S B

A,

L
A B

(@) Irs yuryd

m TITIIIII

(8a)20I S yui

(@901 § yutH

(ga)vor s yuil

183



Ak S YUl

(da)qer s yulH

T

(ga)rs ¢ yuir

e

184



(gajor ¢ yuty

NN J’||L\7

(GC)STS YUty
H mwo\a| A=t
/ﬂ =3 ‘a=°%
ANy —————
'"H "4 '‘a ‘g
_.O —m —O _.{

185



(FQ)LT § Yt

{ga)L1 S YiIH

ee

e
-~

T e —

]

186



(gar0z s yurtq

(gajsl s yuiHq

187



()i s yuiH

ant

(8@)90C S YuiH

188



(ga@)¥T S YWH

(dQ)sz' s yuiH (qa)zz s YiitH

,
e 3
s g L_y ,;// ) ) _J‘H.//

ra AN oy <X !
N s S
SIS

’s
|

7 |

| _

| |

| |

C ] |

/ 7 ________ |

,,,_._,x F __

S

189



190

Y

A =B,
BS
O
| Cy C,=0
. o / 3 3
/
Hinh 5.25(DB)
r |
—
, Z
T /
\ ._1‘,.,}__ _/
NS
-
l
Hinh 5.26(DB)



Hinh 5.27(DB)

-/

L - .

o— - — —q
e —
I
|
|
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
S

—o— — —

Hinh 5.28(DB)

191



(ga)os S iy (4)62 S YuiH

192



(qa)ze ¢ YutH

1
L

F
L_l

ANNRNN N UNRANRNNN NN

| NNSANRUR RN

(ga@)Ie s yuitH

4

L_., ANSNURNNNNNNEN

N

193



Hinh 5.33(DB)

Hinh 5.34(DB)

194



51
1,1 |
3‘1
41
Hinh 5.35(DB)
A A,
S
R
~
~
™~
™
~
~
~
~
C AN
! B, ' B,=C,
|
|
|
|
|
Hinh 5.36(DB)

195



N

— ——

/0

Hinh 5.37(DB)

196



LOI GIAI

5.1. LG. Giong nhu trong 1y thuyét di hoc: béng duge trinh bay trén hinh 5.1(LG). Hay
chi 16 diém mat clia béng trén than cot.

5.2. LG. Vi mii cot vudng tiép xic voi than cdt, nén béng dé c6 dudng bao cling tiép
xidc voi A, B, (hinh 5.2(LG)).

5.3. LG. Bong dé ciia mii cot ¢6 diém cao nhat ta 2,, (Vi sao?). Cic diém 1,, va 3,, cling
nam trén mot dudng ndm ngang (Vi sao?). Vi sao diém 4,, goi 12 diém mat cua bong
(hinh 5.3a(LG)). Tuong tir lam voi bai 5.3b - chd ¥ bong dé cua mii cot 1én tuong do la
cung elip bat dau 1 diém I, (khuat trén P,).

5.4. LG. Cic diém 2, 3,,, 5,, nim trén mot dudng elip (vi sao?). Tai sao diém 2,, cao
hon diém 5, (hinh 5.4(LG)).

5.5. LG. Tuong tw lam nhu bai 5.4, bong d6 1a 2 cung elip, mat bén phai (CD) c6 dnh
sdng luéi qua, nhung ngudi ta van vé t6i cho hinh néi hon (hinh 5.5(LG)). Béng trén g A
(1,,) tim duoc nhd ding tia sing nguoc. Tuong ty lam doi véi g B va C.

5.6. LG. Canh thang dimg AC do béng len cd bic theo dudng thing dimg (1 diém 1
déng 1en). A cho béng dé A,, trén mat bac thit 1 bong clia dudng chéo AB 1én mat bac nay
6 duoe bang cich kéo dai canh AB dén gap mat bac ¢ diém D (D, 2 D,). N6i D, Vol Ay
kéo dai gap ¢ bac th 2 tai diém 2, déng lén 2, Mudn tim bong ctia AB lén c6 béc chia bac
thang thir hai ta kéo dai mat cd bac dén gap canh AB tai 3. N6i 32,. Doan 32, cat hinh chi¢u
dirng cla mat béc thi 2 tai diém 4. Trén mat bac cla bac thang thit 2, ta vé dudng thang 45
song song vai doan 12. Tir 5 déng 1én 3, vi 1iép tuc 1am nhr trude. Phuong phap tim béng
mo 14 & teén o thé goi la "Phirong phdp bong tai chd" | vi kéo dai mat phing muc dich dé
tim giao cha dudng thing véi mat phang nhan béng. Bong clia giao trén mat phang nay
nam tai chd (hinh 5.6(LG)).

5.7. LG. Bong clia mép clra AB 1a doan thang A,,B,,; bong clia cung tron BCD 1a cung
elip. Ding tia nguge dé xdc dinh diém D, > D, > D, (hinh 5.7(LG)).

5.8. LG. Mai dua c6 bong d6 13 1 cung tron (phéi tao ra mot mil ¢4t vudng dé quy ve
bai 5.1: vé tia nguoe O,K, > K; E, 12 diém mat.

5.9. LG. Chi véu la dung tia ngugc, tim bong timg diém cha mép cau thang va tay vin
dé 1én than tru (xem bai 5.3); di¢m 5, Ia diém mat.

5.10. LG. Béng chia con son (hinh 5.10a, b, c(LG))

«) Hink 5.10a: Tl hinh chi€u canh, suy ra diem 1" > 1"

Tir A, vE tia sdng s, > A’ > Ay, (nam trén hinh chi€u ditng tia sdng 5, v& qua A Lay
mot diém khac tuong tu nhu A, vi 1am nhu trén ta ¢ cdc diém béng nam trén dudng
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cong I A,. Néu con son ¢S chiéu réng hep hon , dudng cong béng (A'l") 1a mot doan cla
duong cong I'A,,.

b) Hinh 5.10b: Béng d8 cta cic diém B va C tim dugc nhe céc tia sdng s, v& qua B,, C,.

Béng cia dinh A d6 Ién than con son (A,,) tim dugc nho diém 1. Dudng sinh béng ban
than 32 cta than con son cling suy ra tir hinh chi€u canh. Tir diém 3, suy ra béng dé 3, nhd
diem 4. Sau diem 3,, béng 13 doan thang, d6 12 béng dé ctia 32.

¢} Hinh 5./0c: Trén hinh chi€u canh tir cdc diém tiép xic C,, E, suy ra cic dudng sinh
béng ban than trén hinh chiéu ding.

biém D cho béng dé D, (nidm trén dudng déng vé tir diém 1).

Phia sau diém D, la doan thing, béng d8 cta dudng sinh DC.

C6 diém 3, dé dang suy ra diém 3,,.

5.11. LG. Go trong ¢6 do nghiéng song song v6i dudng thing m (AB), dé 1a | duong
mat. Vi dudng cong (c} nam trong mat phdng phan gidc clia géc tudng, ngudi ta chiéu doan
AB 1én mit phing phan gidc theo huéng tia sang, ta ¢ B A, trén hinh chi€u ding. D6 1a
hinh chi€u phu cua tia sdng trén mit phang phan gidc.

V& cic duong thing song song v6i B, A, vi ti€p xiic véi (c) tai cao diém 2,; S va T. Tir
d6 suy ra cac dudng sinh gidi han béng ban than.

Tir cdc di€m 1, 2, 3 suy ra céc dudng béng dé bang cich v& cic dudng thing song song
v6i A,B,, (hinh 5.1 1(LG)).

5.12. LG. Hinh 5.12(LG) v& mdi nha c6 doan ctia mép mdi kéo dai (HE) & phia trén clia
ra vao. Béng do cua mép méi duge vE dé dang nhd cdc tia S, vé qua A, va B,. Béng do6 trén
hinh chi€u ding cua 16 cura sé va clra ra vao duge vé rit nhanh nhd biét do sau cha chiing
{chii ¥ béng d6 cha mép trén xudng sau hon).

Béng d6 cita chd mai nho ra duge v& nho diém E,, va cac diém C,, D, (béng ca chiing
nam taj chd).

5.13. LG. a. Bang phuong phdp tia ngugc dé dang tim duge cic didm béng dé trén céc
goong (vidue, 25,2 5,2 5,,).

b. Cling bing phuong phdp tia nguge dp dung trén hinh chiéu canh ta c6 béng do6 cha gy
lwong bén trai mit dimg cong trinh (vi du ¢, > 4, > 4, > 4,). Béng dé cta doan 78 thing
dimg c6 do nghiéng bang do nghiéng clia mat phiang nhan béng (m,f,).

5.14. LG. Bong ctia ddu dao d6 1én cot va tudng:

bPubng cong mép mdi dinh dugc don gidn hod 12 mot dudng cong phing (k k,) mi hinh
chiéu canh la k,. Sau diém D, duting cong duge xem nhur thing.

Boéng do cha dao len than cot duge vé& nhdy vao céc diém ABCD (trong d6 C la diém
mdl). Diém E,, nidm trén dudng sinh bién bén tréi cha cot duge vé theo lia sdng ngugc.
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Bong cha doan dudmg cong CD duoc thé hién rd trén tudng tir C," dén D,,. Sau D,, bong
[a dudng thing ndm ngang (hinh 5.14a(LG)).
Tuy theo do cong cita ddu dao ma hinh dang clia béng thay ddi. Hinh 5.14b(LG) trinh

bay béng ctia ddu dao c¢6 do cong 16n, bong dé cta dau dao A (A,,) c6 dang mui hai
(hinh 5.14b(LG)).

5.15. LG. Ban doc ty tim hi€u céch v& bong cta khuon cua.

Ta luu ¥ v& bdéng cla hai cdnh cira. Bong ciia canh cira EGHF 12 hinh binh hanh
E,.G,H,,F,,. Hai diém E, F nam trén tuong nén bong dé triing véi chinh diém d6. Bong cud
cénh cira ABDC dudc V@ timg diém réi néi lai. Hinh chiéu dimg A, B,D,C, ¢6 bong ban than
vi canh cira nay nghiéng v4i mat phang hinh chi€u dimg mot gée 16n hon 45",

5.16. LG. Lam tuong ty bai 5.15. LG.
Béng ciia 6 vang duge vE timg diém va noi lai.

5.17. LG. Dudng ranh gi6i ban than ¢, va dudng phan cich bong dé o, clia mat ciu v¢
tuong ty bai 3.32a. LG.

Chi y bong clia ddy duéi tim 6 vang dé tén tucmg Ia hinh binh hanh D 5,3,,3, va lén mat
cau 13 hai cung elip ED,, v D Fb,1,, & day ED,, la doan thang trung vdi hinh chi€u
ding tia sdng vi canh ED 1 (P)). Va vi mat da cho la déi xitng doi val mat phang tia sdng
chifa truc thang ding clia mat nén W E, ta dong ngang sang s€ duge diém F,, trén truc cua
ciu. Diém 2, € o, duge vE nhd tia nguoc chiu tia sing xuat phat tit diém 2,, - giao cua o,
v6i doan béng 2,3, cia canh D3 cua day 6 vang.

5.18. LG. Mii ot ¢6 day 1a hinh vudng nén ¢6 bong d6 len than cot 13 hai cung elip ma
hinh chiéu ding la cung tron a,, va doan thing b,, tring v6i hinh chi€u ding tia sang 1.
Muén vE a,,. tir A, v tia 45" téi gap truc try tai O, Ldy O, lam tam v& mot dudng tron ban
kinh bang bdn kinh tru. Tia 45" qua A, cit dudng tron vira vé tai Ay, va 1. Piém A,, - béng

dé cla A, 12 giao diém cua a,, va by, = r,. Dudng théng ding c, di qua di¢m 1, la dudng
sinh bong ban than cua tru.

5.19. LG. Béng do cha tim nap lén nita try vE tuong ty hinh 5. 18(LG)

Boéng clia t4m nap lén mat twong (phén gach gach) vé tung diém nhu E,,, F,, vi thay 10
trén hinh vé.

Clui y: Béng clia nita vong tedn ddy tru v duge vé theo tuong ting aphin giita nira elip
béng dé e va nita vong trdn chap v, chia v (tuong tu trén hinh 3.30(LG)).

5.20a. LG. Sir dung tudng Pilé (xem }ai phén 1y thuyét):

- V& nlra vong tron taim O, ban kinh O,1, (goi la vong tron Pilé). Vong tron Pile cit

dudng sinh bong ban than cla cot tru tai Ay cat duding thing thang ding di qua diém gida
cUa bdn kinh bén phai cla than tru tai diém 3 ; ciit truc try tai 4.
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- Tudiém 3, v 4, v& cdc tia nguge chiéu tia sang ta duge di¢m By, trén truc try va diém
C,, trén dudng sinh di qua diém 5, (5, d&i xdng véi 1, qua tryc cua cot tru).

Tir B,, déng ngang sang duoc diém D,

_ N6i céc diém A,, — B,,— C,, ~ D,, ta dugc dudng phan céch bong do ctia mi cot hinh
tru do 1én than cot tru.

Chut $: Hai diém D,, vi B,, ¢6 do cao bang nhau. Diém C,, 12 diém cao nhét cta dudng
phan cdch béng d6 cin tim.

5.20b. LG. Sir dung tia sang ngugc chiéu.

- V& hai nira vong tron ddy v,, v',. Tir O, vé tia 45" suy ra hai dudng sinh béng ban
thana,, b,. '

“Tir B, € v, vé tia 45° duoc B’, € v',, déng xudng v, duoc B,. Suy ra B, bang tia 45"
qua B,. Tuong tu, tia 45° - O,C’, cho ta diém C,. Do tinh doi ximg cua hinh di vi mat
phing tia sang qua truc, tit B,, déng ngang ¢6 D,,. D€ xdc dinh A,, € b,, V€ tia 45" - AA7,
roi suy ra A,

5.21. LG. Mt beén phai vi nghiéng 60" so v4i &, nén cé béng ban than.

Vi a // x nén béng dé a,, lip lai hinh chiéu bing clia lang tru thang dimg. Vay qua A, vé
hinh chiéu dimg tia sang tdi gap truc hinh lang tru tai O’ . Tiép d6 roi luc giac day lang tru
lén tam O’,, ta ¢6 béng dé cua A, la ay,, mot phdn cla luc gidc ddy. Béng cua canh b la by,
song song vdi hinh chi€u dimg tia sang.

5.22. L.G. Béng a,, va b,, V& twong ty nhu trén hinh 5.21(LG). Béng d6 lén mat tuong
(phdn gach gach) cta hinh di cho duge veE timg diém 1,,, 2., 3, v 6,,, 7, va thay 10 trén
hinh 5.21(LG).

5.23. LG. Trudc hét vé nira elip bong do ¢ cua nifa vong trdn ddy v,. Muén vay, v& hinh
chip v, cia v. Ta da biét v, vl ¢ nim trong tuong tng aphin phéi cinh truc m, hudng las / m
(xem lai bai 3.28. LG).

DéE vé dudng sinh béng ban than S 3,, ti diém [ = SO, N v, v& tia 12 // §,6,, ti€p do v&
tia 23, nghiéng 45" so vdi x (3,€ v.). Tir 3, dong thing ding c6 3,. D¢ dang suy ra S;3,, -
béng dé clia dudng sinh bong S,3,. Diém 3, chinh [a tiép di¢m cua e va tia S,3,;.

biém D,, € §,3, dugc suy tir tia ngude chidu tia sang xuat phdl ta D’ — giao diém cua
tia S,3,, véi dudng E,I)’,, (béng clia canh AE d6 ién tudng).

Diém C,, suy tir diém B, déng ngang sang do tinh d6i xitng cha hinh da cho d6i véi mat
phang tia sang chia truc tru. |

Diém A,, (béng clia A d8 lén nén) — giao cua tia sdng qua A cat dudng sinh S4. Chi ¥
dudmg sinh S4 thudc mat phang tia sing chida truc try va diém A.
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5.24, LG. Dudng ranh gidi béng ban than rén phdn tru (a,,) va xuyén (1 2.3,4,) v& nhs
nén, try Hép xuc.

Dudmg phan cdch bong dé v& theo phuong phdp mat phang tia sdng cét gdm: trén phén
xuyén la doan thing song song vdi hinh chiéu ding tia sdng qua diém 5, va cung cong
6,7,8,. Diém 6, suy tl diém 5, theo dudng dong ngang (vi hinh di cho d6i ximg d61 v6i mat
phing tia sdng chia tryc try), & ddy ¢ ve mot s& diém trung gian, vi du hai diem 7,, 8,.

Puding phan cdch bong do trén phan tru gom doan thdng song song vdi hinh chiéu ding
tia sdng 161 diém A, va hai cung: cung tron A, By, va cung cong B, 3,4, ma cach vé thay
r& trén hinh, vi du di€m 3,

5.26. LG. Béng cha canh AB (AB // X) dé lén mat chinh cong trinh la doan
A A WE WDy, va mOt cung tron tam O,,. D6 12 dudng lap lai hinh chiu bang cua mat hing
béng 1,2,3,4,5,. Diém By, C;;, ducc vE nho hinh chi€u dung va hinh chiéu bang tia sang.

5.27. LG. Bong wrén hinh chi€u dimg dugce ve ting diém nhu diem A: hinh chiéu canh
tia sang qua A, cit tuong hing bong tai A, tr A,, déng ngang sang gap hinh chi€u dimg
tia sdng qua A, tal A,

_ Béng cua canh AB la doan gay khuc A, CpD B,y & diy A,Cy, // DB/ A B vi AB
song song vOi hai mat tudng himg béng song song nhau. DPoan C,D,, ¢6 do dai bang
khoang cdch hai tudng himg bong.

- Cdc diém khdc vé tuong ty.

5.28. LG.

_Diém A, vi A’, niim trén mdt hing béng nén bong d6 tring voi ching.

_ Béng cta B’ 1a B, duge v€ nho hinh chi€u canh va hinh chiéu ditng tia sdng (xem fai
bai 5.37. LG). _

- Béng cua canh BB, 1a B, 1,2,B’,,, (xem bai 5.37. LG).

- Doan béng A’,\B’, // B3, v A’,B’, // AB, va hai mdt tuong hitng bong cling song
song v6i cac canh do. -

5.29. LG. Béng trén bic thém: vé vél bang cua mat phing tia sdng chia canh thang
théng dimg BC, tic 1a tir B,= C, v& tia 45° 18 suy ra giao tuy€n clia mat phang tia sdng nay
v6i mal bac thém.

Rong clia diém B la By, By, Bong cua tia chi¢u ding BD la dudng nghiéng 45" 50 voi x.

5.30. LG. Dung hinh chiéu diing va hinh chiéu canh tia séng d¢ vé bong cho bac thém.

5.31. LG. - Béng cta 6 vang dd 1én hai tusng duge ve nhu trén bai 5.27. LG.

- Bong cla O vang dé Yen than cot tru 1a mot cung tron tam 1, x4c dinh bang tia nguoc
vd thay rd trén hinh 5.31(LG).
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5.32. LG. Cich vé trong tu nhu bai 5.31. 3 day béng dé tir 6 vang 1én cot lang tru ddy
vuong la doan thing nim ngang di qua diém 1,. Diém 1, suy tir giao diém 1, clia bong cot
va béng a,, cla a, theo tia ngugc chiéu tia sing 1,,1,.

5.33. LG. - Béng clia vom d6 vao tudng vE nhu bii 5.25.

- Pudng sinh béng ban than AA’ dugc v€ nho tia 45" xudt phit wr O
Béng dé cia AA’ [a doan A A, trung v6i hinh chiéu ditng tia sang vi AA™ L (P)).

- Bong d6 cia cung tron A B, ciing 1a cung tron A B,, tam la O, bin kinh bing bin
kinh R cua vom.

5.34. LG. - Bong d6 cila phan vom tron 12 mot cung tron, tam 12 O, (béng dé clia diém O),
bdn kinh bang ban kinh R ctia vom tromn.

Doun thing a song song vdi tudng himg bong nén bong do a,, // a,.

5.35. LG. Cic bai trude thudmg vé bdng bang dung cdc hinh chiéu tia sdng qua hinh
chiéu dimg va hinh chi€u bing clia dé bai ra. Bai nay (va bii 5.36. LG) trinh bay cach dung
hinh chi€u ding va hinh chi€u canh cia tia sing. Vi du dé v& béng 1,,, qua 1, v& hinh chi€u
canh tia sing t6i gap mép tudng tai 1’5 tr I’, dong ngang sang gap hinh chiéu dimg ua
séng qua 1, tai diém 1,, can vé. Céc diém khdc v& tuong tu.

Chit v: Doan thing 35 (3,5,) 12 doan thing ding nén béng d6 3,3, cta né 1a 3,5,
nghiéng mot géc bang gée nghiéng clia mdi nha, ¢ day la o.

5.36. LG. Cing nhu bai 3.35. LG, ta dang hinh chi€u ditng va hinh chiCu canh tia sdng
dé v& bong. Cu thé:

- Tir A, vé& hinh chiéu canh tia sdng tGi cat hinh chigu canh mai nha tai A,,.

- Tir A, dong ngang sang gap hinh chi¢u ding tia sang qua A, ta1 A,

biém béng B,, dugc vE tuong v nhu A,

Pudng phan cich bong cla lang tru d6 mdi nha A C A 1.

5.37.LG.

1) Trén hinh chi¢u ding:

- Béng clia giot gianh a(a,) la a,, // a, vi a song song vOi mat tudng hiing bong (ve tu tia
sang qua A). Tuong tu béng cua b la by, // b,.

- Béng clia canh tudng ¢, la ¢, // ¢, vi ¢ song song véi mit tuong hing bong.

- Béng clia canh mai BD d8 lén tudng bén phii la B,,1,,, // B,D, vi BD song song véi mat
tudng hing béng.

- Béng cha diém D dé len mdi phai 1a D, dugc vé nhu giao diém cha tia sing qua D vdi
madi himg bong.

Béng clia canh néc D D’ 12 E Dy, nghiéng 45" vi D D* L (P)),
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- Doan béng D,,1,, 1a bong clia canh BD d6 1én mdi phai ma diém 1,, suy tir tia nguge
chiéu tia sang xudt phit tr diém 1,,=a,, " B, 1,,.

2) Trén hinh chiéu bing: Déng tir hinh chiéu ditng béng dé xudng ta dugc hinh chiéu
bing béng d6 can (im.

3) Phan v& bong cia cira, 6 ving va bac thém ban doc cé thé tham khao cich vE trén céc
bai 5.27. LG, 5.29. LG. Ban doc ¢6 thé xem lai va ty v&.
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PHAN BA - UNG DUNG AUTOCAD DE VE BONG

Chuong VI

DUNG AUTOCAD2000 PE VE BONG

Sau day 12 phan huéng dén sir dung chuong trinh Render chia AutoCAD2000 dé vé bong
trong hinh chiéu thang géc. Phin nay gom mot s6 bai trinh bay ti mi qud trinh v& bong trén
mdy tinh nham giip nam duogc nhitng diém co ban trong khi thuc hanh lam Render, voi

diéu kién nguoi doc da biét vé 3D trong AutoCAD.

6.1. THIET LAP BAN VE MAU

2 RS Lk 2000 - [rawing] dwal

4 o B e eLtefs 1a S [F £3 Von it Foma Dok Dum Omepion bodly Egsers et
Ban vé mau sé thiét It_lpdll’()'l day DR SRR A WAY v @ —om K BEH NI TFO ?
. . < N o 2 i Taomo =] [Wedee <] Blwm = — Bk =] [
c6 ba khun u g [EREies
g(.)In 0 g.'nhm cfm dung d ——
biéu dién vat thé va tién hanh to b b
O
. N o (SR
bong sau nay. Cas|sls &
] 2. an Be N
Sau khi khoi dong AutoCAD ta A feleis
- - - n . My g | |
¢6 man hinh nhu duéi day, chid y e e
3 5 2 hian b an+|"|n &
rang nhan Model 1a hién hanh. orn|.le &
—~ " - 3 /‘4._.'{ ¥ ® =
Chon nhin Layout! & ddy clia s6 Tl Srrlaje 8
A . Fr= : » B
AutoCAD. Hop thoai Page Setup- A E— PICINE
Layout1 xuat hién. S
[AutoCAD Express ool Henu loaded
) e . R
Trong trarlg Layout Settmgs ta 2641549, 94 36900000 SHAP GAID ORTHD POLAR OSNAP OTRACK. [T [WODEL

chon ¢& gidy A4 trong danh sach Paper size. Nhan OK.

Man hinh AutoCAD chuyén vé

[u Edt View lneet Fgmat Joos [(vew Dimegwion Modly Epwes: Endm-ﬂob R g
~ . ~ = ] L4 k s ol B o = R
khong gian to gidy (Paper Space) [(D#HS2&Q 18 228 o= (BT «oXARBEY

Ba1adSee

) =l [weiae =] [ — Blam =] [— 8

voi mot khung nhin mac dinh vé
bang hinh chir nhat & trong cling,

|

[

nét lién. l_
|

Command: ERASE J :

I

Xoa bo khung nhin da cho. Lo

Select objects: o

Diung con tro chon dwong bao

cra khung nhin. B
-EE\F nerating layout
h—ae nerating model

Select ObjGCLS: o . TEN0e

Sl

oﬂ'

BorwiERis 2ol

[CRza X uRe]

Q

am®eW &

5

<Switching to Layoutls

SHAP GRID' ORTHO POLAR) OSNAP DTRACE LWT [PAPER
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Command: VIEWPORTS J Thiét ldp ba khung nhin.
Xuat hién hop thoai Viewports, ta
chon trang New Viewports, va chon
Three: Right trong danh sach Standard

o4 Viewpoils

viewports. * [“Acive Model Corfiguiabon”

Segle _

Chon 3D trong danh sdch Setup, va | |1 o
, Treee. Fight

chon 0.0 trong Viewport Spacing nhu O | |jre=ts

| Thiee Below i SE |sometnc

h\lﬂh bén. «§  {Thiee Vertical

- {Three: Honzanital

- {Four Equal

Nhan OK.

Xuat hién dong nhac:

Specify first corner or [Fit] <Fit>:

Pé tra loi ta nhan .

Xuat hién ba khung nhin trong
khong gian to giay.

Ta can dinh ti 1¢ v& cho cédc khung nhin. Gia st ca ba khung nhin ¢6 cung tilé 1:1. Cach
lam nhu sau:

Ding con tro chon canh cua khung nhin & géc
trén , bén trai sau dé chon biéu tugng Properties trén T
thanh cong cu chuén. Hinh |
Properties.

| 1a biéu tugng cua

Hop thoai Properties xuat hién. Chon danh sich
Standard Scale va chon ti 1¢ 1:1 trong danh séch do.
Thoat ra khoi hop thoai va nhan phim Esc hai lan
lién tiép.

Nhu vay la ta da két thic viéc dinh ti 1¢ cho
khung nhin da chon. Lam tuong tu d6i voi tung

khung nhin con lai. Trong nhitng bai tip sau nay
néu cin quan sat bong ti mi hon trong mot khung
nhin nao d6 ta ¢ thé dinh lai ti 1¢ cho thich hop.

Command: MS J
Chuyén sang khong gian vat the.

Dé ¢6 thé vé bong do cua cdc vat thé trén hai mat
phang hinh chiéu thang géc ta can phai dung cu thé | |He %
hai mat phang do.

Chon khung nhin hinh chi€u bang la hién hanh.
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Command: BOX J

Dung mdt phdng hinh chiéu bdng.

Specify corner of box or [CEnter] <0,0,0>: Chon diém P1.

Specify corner or [Cube/Length]: Chon diém P2.

Specify height: 0.0001 J
Command: COPY J

Dung mat phang hinh chiéu diing.
Select objects: L J
Select objects: J

Specify base point or
displacement, or [Multiple]:

Dung con tré chon diém P3 bdt ky
(nhdn phim trai chuot ldn thit nhat).

Specify second point of

displacement or <use first
point as displacement>:

Giit nguyén vi tri con troé va nhan phim
trdi chuét lan thit hai, nhu vay diém thit hai
P4 triing voi diém thit nhdt P3.

Command: ROTATE3D

Current positive angle:

ANGDIR=counterclockwise ANGBASE=0

Select objects: L J

Select objects: J

Specify first point on axis or define axis by
[Object/Last/View/Xaxis/Yaxis/Zaxis/2points]: X
Specify a point on the X axisi <0,0,0>: END .

of  Chon diém P5.

Specify rotation angle or [Reference]: -90 J
Command: SAVEAS J Luu bdn vé mdu.

Xuat hién hop thoai Save drawing As. Gia st ta luu ban vé mau vira thi€t lap véi tén la

C:\3VP.DWG dé s dung & cac bai sau nay.
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6.2. VE BONG DO NGUON SANG TU XA (DISTANT LIGHT)
Tao mat non:

Trudc hét ta tao mot mau vat thé 1a mat nén
dé 1am thi du vé béng. Trén thanh thuc don
cha cira sé6 AutoCAD2000 ta chon File-Open,
tim vA md ban vé mau da luu truc day la
C\3VP.DWG. Chon khung nhin hinh chi€u
biing 12 hién hanh.

Command: AI_CONE J Vémadt non.

Specify center point for base
of cone: .XY . .

of Ding con tré xdc dinh tdm ddy nén ¢ 222
mdt phdang hinh chiéu bang (xem hinh bén).
(need Z): 0 A

Specify radius for base of
cone or [Diameter]: 20 J

Specify radius for top of
cone or [Diameter] <0>: J

specify height of cone: 50 J

Enter number of segments for

surface of cone <16>: 32

B6'tri nguon sang:

Command: LIGHT J

Xic dinh nguén sang.

Xuat hién hop thoai Lights.

Trong hop danh sich cdc ngudn sang
ta chon Distant Light.

Nhan nit New.

Xudt hién hop thoai New Distant Light.

Ta dat tén nguén sang moi (Light
Name) 12 D1, cudng do ngudn sing
(Intensity) 1a 1. Budc dau thuc hanh nén
dat mau anh sdng (Color) la trang (tuong ng v6i cdc gid tri cha Red, Green va Blue 1a 1).
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Lan luot chon huéng phuong vi (Azimuth) va cao do (Altitude) ctia nguon sang bang cach gat
con chay tuong ting sang phai hoac sang trdi dé c6 hudng phuong vi la -151 va cao do 1a 17.

Trong phan Shadows (ta danh dau vao hop ki€ém Shadow On).

Nhén phim Shadow Options... lam xuat hién hop thoai Shadow Options. Ta ddnh dau vao
hop kiém Shadow Volumes/Ray Trace Shadows.

Nhan OK dé trd vé hop thoai New Distant Light.

Nhén OK dé tré vé hop thoai Lights. Shadow Options

Trong phan Ambiant Light (dnh sang nén) ta
dat Intensity (cudng do) 1a 1. Dé dé thyc hanh ta e
nén dat mau anh sdng nén la trang, nhu vay Bl
trong phin Color ta giif nguyén gia tri cdc mau | —
Red, Green, va Blue la 1.

Nhan OK.

Command: SCENE . Xdc dinh canh.

Xuat hién hop thoai Scenes. Nhan nit New lam xuat hién hop thoai New Scene. Ta dat
tén cho canh méi 1a S1, canh nay gom c6 hinh chiéu hién hanh cua vat thé va nguén sing
- D1. Nhan OK dé tr¢ vé hop thoai Scenes. Nhén OK.

New Scene

Chon vdt liéu:
Command: RMAT . Gdn vdt liéu cho cdc vdt thé can 16 bong.
Xudt hién hop thoai Materials.

Nhan nit Materials Library, xuat hién hop thoai Materials Library trong d6 ta chon cdc vat
lieu can thiét. Thi du trong danh sdch vat liéu ta chon BEIGE MATTE, nhan niit Preview dé
xem trudc mau sac vat liéu vira chon, néu cam thdy vira y ta nhan nit <-Import dé dua vat
liéu BEIGE MATTE vao ban vé& hién hanh (danh sdch & phia bén trdi). Ti€p tuc lam nhu vay
v6i vat lieu BRIGHT OLIVE. Dé két thiic ta nhan OK va quay trg vé hop thoai Materials.
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Matenals Matesials Library

3D CEL TEXMAP
4wty BAR PATTERN
AMOEBA PATTERN

APE

APE BUMP
AQUA GLAZE
BEIGE MATTE

Bay gio ta da c6 tén cdc vat liéu vira chon O trong danh sach Materials. Ta cén gédn mdi
vat lieu cho mot vat thé trong ban vé. Chon vat liéu BRIGHT OLIVE, nhan nudt Attach < va
thdy xudt hién dong nhéc: Matetials

Select ‘objects to attach
"BRIGHT OLIVE" to: GHT OLIVE

Trén ban vé hién hanh ta chon mat nén dé gan
vat liéu BRIGHT OLIVE.

Select objects: J
Nhan OK.

Lam tuong ty, ta gan vat licu BEIGE MATTE
cho mat phang hinh chiéu diing va cho mat phang
hinh chiéu bang.

Hiéu chinh thuéc tinh vat liéu:
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Chon BRIGHT OLIVE trong danh séch vat li¢u & hop thoai Materials. Nhan nit Modify...
Xuat hién hop thoai Modify Standard Material. Chi ¥ rang tén vat liéu BRIGHT OLIVE dé c6
trong hop Material Name. Trong phan céc thudc tinh (Attributes) ta cai dat nhu sau:

Color
Attributes Value
Red Green Blue
Color/Pattern 0.98 0179 1 0.70
Ambient 0.58 0.79 1 0.70
Reflection 0..75 Qi:7 5 1 0.71
Roughness 0521

Chon BEIGE MATTE trong danh sach vat liéu & hop thoai Materials. Nhan nut Modify...
Xuat hién hop thoai Modify Standard Material. Chi ¥ rdng tén vat li¢u BEIGE MATTE da c6
trong hop Material Name. Trong phén céc thudc tinh (Attributes) ta cai dat nhu sau:

Color
Attributes Value
Red Green Blue
Color/Pattern 0.59 1 0.83 0.64
Ambient 0.82 1 0.83 0.64
Reflection 0.32 0.71 0.71 0.71
Roughness 0.11

Xdc dinh cdc thong sé khi té bong

Command: RPREF J Xdc dinh cdc thong so khi t6 bong.

ace Render Options

Xuat hién hop thoai Rendering Preferences.
Trong Rendering Type ta chon Photo Raytrace.
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Trong Scene to Render ta chon S1.

Trong Rendering Options ta danh dau vao cac hop kiém Smooth Shade, Apply Materials va
Shadows.

Pat Light Icon Scale bang 30, Smoothing Angle bang 45.
Dat Destination 1a Viewport, Sub Sampling bang 1:1 (Best).
Nhan ntt More Options...

Xuat hién hop thoai Photo Raytrace Render Options. Nhan nit tron Medium trong phan
Anti-Aliasing, danh dau hop kiém Back face normal is negative, nhan nidt OK dé quay vé hop
thoai Rendering Preferences va nhan nut OK.

To6 bong:

Chon khung nhin hinh chiéu truc do 1a hién hanh.

Command: RENDER . Tién hanh t6 bong.

Xuat hién hop thoai Render tuong tu hop thoai Rendering Preferences. Nhan nut OK.

Sau mot vai giay chd doi, ta s€ thay hién ra canh dugc t6 béng ¢ khung nhin hinh chiéu
truc do.

Tuong tu, néu ta chon Khung nhin hinh chiéu ding hoac hinh chi¢u bang la hién hanh va
lap lai lenh RENDER ta s& ¢6 cdc canh té bong tuong Gng.

Trudc khi to bong Sau khi té bong

6.3. VE BONG DO NGUON SANG DEN CHIEU (SPOTLIGHT)
Tao mat tron xoay:

Trude hét ta dung mot mat tron xoay lam mAu dé vé béng. Trén thanh thuc don cua clra
s& AutoCAD2000 ta chon File-Open, tim va md ban vé mau da luu trude day la
C\3VP.DWG. Chon khung nhin hinh chi€u bang la hién hanh.
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Command: LINE J Vétruc xoay AB.

Specify first point: Chon diém A.

Specify next point or [Undo]:
@0,0,50 J VédiémB.

Specify next point or [Undo]:.

Cht_’m khung nhin hinh chiéu truc do la |5
hién hanh.

Command: UCS J

Di chuyén hé truc toa do.

‘Current ucs name: *TOP*
Enter an option [New/Move/
orthoGraphic/Prev/Restore/
Save/Del/Apply/?/World]

<World>: M J

Specify new origin point or
[zdepth]<0,0,0>: END .

of Chon diém A.

Command: UCS

Xoay hé truc toa do.

Current ucs name: *TOP*

Enter an option [New/Move/
orthoGraphic/Prev/Restore/
save/Del/Apply/?/World]

sWorld> "Nl

Specify origin of new ucs or | |
[ZAxis/3point /OBject/Face/View/X/Y/Z] FE i
<0,0,0>: X '

specify rotation angle about X axis Py
<90d>: s

Command: SPLINE J

Vé duong sinh ciia mdt tron xoay.

Specify first point or [Object]:
Chon diém 1.
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Specify next point: Chon diém 2.

Specify next point
t angent>: Chon diém 3.

Specify next point
tangent>: Chon diém 4.

Specify . next point
tangent>: Chondiém5.

specify next point
tangent>: Chon diém6.

Specify next point
tangent>: J

or

or

O &

o

oY

Specify start tangent:

Specify end tangent:

Command: REVSURF J

Vé mdt tron xoay.

Ccurrent wire frame density:

SURFTAB1=12 SURFTAB2=12

Select object to revolve:

Chon dudng cong vita ve.

Select object that defines

the axis of revolution:

Chon duong thang AB.

Specify start angle <0>:

[Close/Fit

[Close/Fit

[Close/Fit

[Close/Fit

[Close/Fit

tolerance]

tolerance]

tolerance]

tolerance]

tolerance]

<start

<start

<start

<start

ZotarL

Specify included angle (+=ccw, ~-=cw) <360>:

Command: ERASE .

Select objects: Chon ducng thang AB.

Select objects: J
Command: UCS J

Quay trdé vé hé truc toa do trudc.

Current ucs name: *NO NAME*

Enter

<World>: P d

an
[New/Move/orthoGraphic/Prev/Restore/Save/Del

option

/Apply/?/World]
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Bo tri nguon sang:

Command: LIGHT o Xdc dinh nguon sdng.

Xuat hi¢n hop thoai Lights. Trong hop danh séch cac nguon sang ta chon Spotlight.

Nhan nit New. Xuat hién hop thoai New Spotlight.

Ta dat tén nguén sang méi (Light Name) la
SP1, cuong do ngudn sang (Intensity) 13 366.38
(nhap gid tri bang ban phim hodc gat con chay
dén vi tri tuong tmg). Budc ddu thuc hanh nén
dat mau dnh sing (Color) la trang (tuong ing
VGi cdc gid tri clia Red, Green va Blue 12 1).

Nhan nit Modify< dé xdc dinh vi tri nguén
sdng va diém dich. Xuat hién dong nhac:

Enter light target <currents:

Chon khung nhin hinh chiéu bang va diing
con tro xdc dinh diém dich la D.

Enter light location <current>: .XY .J

of Dung con tro xdc dinh diém nguén sdang la E.

(need 2): .72

of  Chon khung nhin hinh chiéu ditng va ding con tré xdc dinh doé cao tai diém F.

Xudt hién lai hop thoai New Spotlight.

bat gid tri cta Hotspot (viing dnh sang manh) 1a 60, ctia Falloff (vung anh sang yéu) 1a 61

Trong phan Attenuation nhan niit tron Inverse Linear.

Danh dau vao hop kiém Shadow On.
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Nhan phim Shadow Options... lam xuat hién (RGNS
hop thoai Shadow Options. Ta danh dau vao hop | :
kiém Shadow Volumes/Ray Trace Shadows. Nhan
OK dé tro vé hop thoai New Spotlight.

Nhan OK dé tr& vé hop thoai Lights. Trong phéan
Ambiant Light (anh sdng nén) ta dat Intensity

(cuong do) la 1. Trong phéan Color ta nhap gid tri
cac mau Red, Green, va Blue la 0.51. Nhan OK.

B tri canh (Scene):
Command: SCENE . Xdc dinh canh.

Xudt hién hop thoai Scenes. Nhan nit New lam xuét hién hop thoai New Scene. Ta dat
tén cho canh méi 1a S1, canh nay gém c6 hinh chi€u hién hanh cta vat thé va nguon sang
SP1. Nhan OK dé tro vé hop thoai Scenes. Nhan OK.

New Scene

Chon vat liéu:

Command: RMAT J Gdn vdt 'ROLD

liéu cho cdc vat thé can 16 bong.

Xuat hién hop thoai Materials.

Nhan ntt Materials Library, xudt hién
hop thoai Materials Library trong dé ta
chon cac vat liéu can thiét.
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Thi du trong danh sdch vat
liéu ta chon BEIGE MATTE, nhan

Materials Library

LOBA]

ndt Preview dé xem tru6c mau || [SL0BL
2 5 ‘. - - 2 |BLUE PLASTIC
sac vat liéu vlra chon, néu cam -

| |Cran MATTE
thdy vira y ta nhan nit <-import |
dé dua vat licu BEIGE MATTE
vao ban v€ hién hanh (danh sach
¢ phia bén trdi). Tiép tuc lam
nhu vay vé6i cac vat liéu BLUE

PLASTIC va CYAN MATTE. Pé
ket thic ta nhan OK va quay trd

e

[BEIGE PLASTIC

vé hop thoai Materials.

Biy gio ta da c6 tén cac vat

liéu vira chon ¢ trong danh sach Materials. Ta cin gan méi vat liéu cho mot vét thé trong ban

vé. Chon vat liéu BLUE PLASTIC, nhdn nit
Attach < va thay xuat hién dong nhic:

Sefect. ohiegts fo. _atltach
"BLUE PLASTIC" to: Trénbdn vé hién
hanh ta chon mdt tron xoay dé gan vdt liéu
BLUE PLASTIC.

Select objects: J

Nhan OK. _

Lam tuong tu, ta gdn vat liéu BEIGE MATTE
cho mat phang hinh chiéu bing vd CYAN
MATTE cho mat phang hinh chiéu diing.

Hiéu chinh thuéc tinh vt liéu:

Chon BLUE PLASTIC trong
danh sdch vit liéu & hop thoai

[*GLO

|BEIGE MATTE

M ELUE PLASTIC .
CYAN MATTE

Materials. Nhan nut Modify...
xuat hién hop thoai Modify
Standard Material.

Chi ¥ rang tén vat liéu BLUE || ~ posmess
PLASTIC da c6 trong hop ||
Material Name. Trong phan cédc
thudc tinh (Attributes) ta cai dat
nhu sau:

r Iiahspere;u;y :

i Sphere x i
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Color
Attributes Value
Red Green Blue
Color/Pattern 0.98 0.13 0.27 1
Ambient 0.98 0.07 0.03 1
Reflection 0.96 0.3 0.3 0.3
Roughness 0.15
Tuong tu, ta hiéu chinh thugc tinh ctia cdc vat li¢u con lai theo cac gid tri sau:
Vat liéu BEIGE MATTE:
Color
Attributes Value
Red Green Blue
Color/Pattern 0.98 1 0.83 0.64
Ambient 0.98 1 0.83 0.64
Reflection 0.78 1 1 1
Roughness 0.11
Vit liéu CYAN MATTE:
Color
Attributes Value
Red Green Blue
Color/Pattern 1 1 0.98 1
Ambieént ;.86 0 1 1
Reflection 0.34 0 1 1
Roughness ik

Xdc dinh cdc thong so khi to bong:

Command: RPREF J

Xdc dinh cdc thong sé khi 16 bong.

Xuat hién  hop  thoai
Preferences.

Trong Rendering Type ta chon Photo

Raytrace.

Rendering

Trong Scene to Render ta chon S1.

Trong Rendering Options ta ddnh dau vao
cdc hop kiém Smooth Shade, Apply Materials

va Shadows.




bat  Light Icon Scale bang 30,
Smoothing Angle bang 45. :
Dat  Destination i Viewport, Sub @ i
Sampling bang 1:1 (Best).

Nhan nut More Options...

Xuat hién hép thoai Photo Raytrace
Render Options. Nhan ndt iron Medium
trong phidn Anti-Aliasing, ddnh diu hop
kiém Back face normai is negative, nhin
ndt OK de€ quay vé hop thoai Rendering
Preferences va nhan nit OK_

T6 bong:

Chon khung nhin hinh chiéu truc do 1a hién hanh.

Command: RENDER J Tién hanh t6 bong.

Xuat hién hop thoai Render twong tu hop thoai Rendering Preferences. Nhan niit OK.

Sau vai giay chd doi, ta s& thay hién ra canh duoc 16 béng & khung nhin hinh chiéu truc do.

Tuong 1w, néu ta chon khung nhin hinh chiéu ding hoac hinh chi€u bang 13 hién hanh va
lap lai lénh RENDER ta s& ¢6 c4c canh 16 bong tuong ung.

<

Truce khi 16 bong  Sau khi 16 bing

6.4. VE BONG DO NGUON SANG DIEM (POINT LIGHT)
Tao cdc vt mdu: .
Command: AI_DISH J Véhinh cdi bdt.

Initializing... 3D Objects loaded.
Specify center point of dish: .Xy
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longitudinal segments for
surface of dish <16>:

latitudinal segments for
surface of dish <8>:

of  Chon diém A (xem hinh bén).

(need Z): 20 J

Specify radius of dish
[Diameter]: 20 J

Enter number of

32 4

Enter number of

32 A
Command: LINE J
Vé doan thing thang diimg di qua diém B.
Specify first point: Chon diém B.
Specify next point or [Uﬁdo]: @0,0,40
Specify next point or [Undo]:
Command: CIRCLE J

Veé duong tron.

Specify center point for circle or [3P/2P/Ttr (tan tan

radius)]: Chon diémC.

Specify_radius of circle or [Diameter]: 2
Command: TABSURF J

Vé than cay nén.

Select object for path curve:

Chon duong tron vita ve.

Select object for direction .vector:

Chon doan thdng di qua diém B, diém chon J gdn diém B.
Command: AI_SPHERE J

Vé ngon lita ciia cdy nén.

Specify center point of sphere: .XY J

of CEN J
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of Chon duong tron ban kinh 2 da vé ¢ trén.

(need z): @0,0,43 A

Specify radius of sphere or
[Diameter]: 2

‘mter number of longitudinal
segments for surface of sphere
<le>:

Enter number ) latitudinal

of
segments for surface of sphere

<l6>: J

Command: ERASE J

Select objects: Chon doan thang di qua diém B.

Select objectsS:

Bo ' tri nguon sang:

Command: LIGHT o Xdc dinh nguon sdng.

Xuat hi¢n hop thoai Lights. Trong hop danh sich cdc nguén sang ta chon Point Light.

Nhan ndt New. Xuat hién hop thoai New Point Light.

Ta dat tén nguon sing mdéi (Light Name) la P1, cuong do nguodn sing (Intensity) la 250
(nhap gid tri bang ban phim hoac gat con chay dén vi tri tuong tng). Budc dau thuc hanh nén
dat mau anh sang (Color) la trang (tuong tng véi cic gia tri clia Red, Green va Blue 12 1).

Nhan nit Modify< dé xdc dinh vi tri nguén sang va diém dich. Xuat hién dong nhac:
Enter light location <current>: .XY .

of CEN J
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of Chon tam duong tron bdn kinh 2 da ve.

(need 2): 43 A

Trong phan Attenuation nhdn nat tron Inverse Linear.

Pénh diu vao hop kiém Shadow On.
" lam xudt hién hop thoai Shadow Options. Ta da
Nhin OK dé tr& vé hop thoai New Point Light

Nhan phim Shadow Options.. nh dau vao
hop kiém Shadow Volumes/Ray Trace Shadows.
Nhin OK dé tré vé hop thoai Lights.
n) ta dat Intensity (cuong do) [ 1. Trong phan

Trong phan Ambiant Light (4nh sdng né
a Blue 12 1. Nhan OK.

Color ta nhap gid tri cac mau Red, Green, V
Bo tri canh (Scene):

command: SCENE J Xdc dinh canh.
han nut New lam xudt hién hop thoai New Scene. Ta dat

Xuat hién hop thoai Scenes. N
chidu hién hanh cta vat the va ngudn sang

tén cho canh méi 1a 1, canh nay gém c6 hinh
P1. Nhin OK dé trd vé hop thoai Scenes. Nhan OK.

%New Scene

Scene Name: .
fe b e

Wiews

Chon vat liéu:
command: RMAT
Gan vat li¢u cho cac vt the can t6 bong.

Xuét hién hop thoai Materials.

Nhéan nit Materials Library, xuat hién hop
thoai Materials Library... trong dé6 ta chon cdac

vat liéu can thiet.

I~
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Thi du trong danh sich vat

liéu ta chon BLUE GOOSE, nhin
nit Preview dé xem trudc mau
sic vat liéu vira chon, néu cam
thay vira y ta nhan nit <-import dé
dua vat liéu BLUE GOOSE vao

_QI.IM Dlmlg

"GLOBAL"

BLUE GOOSE
BLUE METALIC
ORANGE PLASTIC
RED PLASTIC
WOOD - TEAK

APE BUMP
AQUA GLAZE

|BEIGE MATTE
|BEIGE PATTERN

BEIGE PLASTIC
BLACK MATTE

ban vé hién hanh (danh sich o
phia bén trai). Tiép tuc lam nhu
vay vGO1 cac vat liéu  BLUE
METALIC, ORANGE PLASTIC,
RED PLASTIC va WOOD-TEAK.
Dé két thic ta nhan OK va quay
trd vé hop thoai Materials.

| |BLACK PLASTIC
BLUE GLASS
BLUE GOOSE
[BLUE MARBLE
|BLUE MATTE

Bay gio ta da c6 tén cdc vat liéu vira chon ¢ trong danh sach Materials. Ta can gan moi
vat lieu cho mot vat thé trong ban vé. Chon vat liéu BLUE GOOSE, nhin nit Attach < va
thdy xuat hién dong nhac:

Select objects to attach Hubusien
"BLUE GOOSE" to: :

Trén ban vé hién hanh ta chon hinh cdi
bat dé gan vdt liéu BLUE GOOSE.

Select objects: J
Nhén OK.

Lam tuong tu, ta gan vat liéu BLUE
METALIC cho mat phang hinh chiéu ding,
WOOD-TEAK cho mat phang hinh chiéu bing,
RED PLASTIC cho thian cdy nén va ORANGE
PLASTIC cho qua cdu ngon ltra.

Hiéu chinh thuéc tinh vt liéu:

Chon BLUE GOOSE trong danh sich
vat lieu ¢ hop thoai Materials. Nhan ndt
Modify... xuat hién hoép thoai Modify
Standard Material.

Chi y rang tén vat liéu BLUE GOOSE
da co6 trong hop thoai Material Name.
Trong phan cac thudc tinh (Attributes) ta
cai dat nhu sau:
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Vit liéu BLUE GOOSE:

Color

|

‘ Atiributes ‘ Value L——

Red Green " Blue
F(folor/"PaLtern 4’_ 0.70 D.83 \ 0.87 1

T Ambilent

__J_ 0.59 0.73 _0-19 G.30

tﬁérlectmon BERE 0.30 0,30

|. & oug hnes 5 ___—__j_ G_ 1% . __J_____i_

Tuong 1u, ta cii dat cac gid tri thudc tinh cho céc vat liéu khic nhu sau.

Vat liéu BLUE METALIC:

| __F_f_ﬁr_d__ﬁ_“_T "~ Color | |
! Attributes ‘ Value - - — ‘
‘ ‘ Red ‘ Green I Blue —]‘
Color/Pattern —I— ”J' [ 0.50 1 -
F_d | __Lﬂ _Lﬂ___j____q
Brbient 0.50 | ~0.50 |
Refloct ion 0.30 “0.30 | .70 70 | 0.0 1

| Roughness 0 A,__ f ]

Vit liew ORANGE PLASTIC:

I'— Attribut l‘ Val color B B i
ributes . alue r—___ - — o
| | Red \ Green T lue 7

e T w1 | oo | o

abient T e | 00 |
1

E.efl e t;n T | _O 0 ‘L 1 i— ; __T_ __1‘
Rougtmoss |t RS S R
rar - | | R

| Tt dnspar enc y i 1 L |

Vat liéu RED PLASTIC:

!l— ' _l’/— —Color _ o
| Attributes | Value -
|

st gs | 1 | oo [ 00 ]
L .

| mtbienl | 0.7% 1 | 0.0 —I— oL |

e iection 1 1 1 1 .
- - ________|_ — _____4‘ _ _l._ o
TR T INCTT I D R



Vit liéu WOOD-TEAK:

Attributes \{alue T gcr):;rn . T
Color/Pattern 0.70 0.0 0.0 0.0
Ambient 0.50 0.0 0.0 0.0
Reflection 0.70 0.3 0.3 0.3
Roughness 0.15

Xdc dinh cdc thong so khi to bong:
Command: RPREF J

Xdc dinh cdc thong so khi t6 bong.

Xuat hién hop thoai Rendering Preferences.
Trong Rendering Type ta chon Photo Raytrace.
Trong Scene to Render ta chon S1.

Trong Rendering Options ta ddnh déu vao
cdc hop kiém Smooth Shade, Apply Materials
va Shadows.

- Pat Light Icon Scale bang 30, Smoothing Angle
bang 45.

Dat Destination Iy Viewport, Sub Sampling bing 1:1 (Best).
Nhan niit More Options...

Xuat hién hop thoai Photo Raytrace Render Options. Nhan nut tron Medium trong phan
Anti-Aliasing, ddnh ddu hop kiém Back face normal is negative, nhdn nit OK dé quay vé hop
thoai Rendering Preferences va nhan nit OK.

Photo Raytiace Rend
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To6 bong:

Chon khung nhin hinh chiéu truc do la hién hanh.

Command: RENDER o Tién hanh 16 bong.

Xuat hién hop thoai Render tuong tu hop thoai Rendering Preferences. Nhan nut OK.

Sau vai gidy chd doi, ta s€ thdy hién ra canh duoc t6 béng & khung nhin hinh chiéu truc do.

Tuong tu, néu ta chon khung nhin hinh chiéu ding hoac hinh chiéu bang la hién hanh va
lap lai 1énh RENDER ta s€ c6 cac canh to béng tuong Ung.

Truoc khi to bong Sau khi to bong
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MUC LUC

Lot ndi dau

PHAN MOT - TOM TAT LY THUYET VE VE BONG
Chuong I - Dai cuong vé vé bong
1.1. Puong bao thay ngoat

1.2. Khéi niém dai cuong vé béng ctia vat thé
1.3. Bon phuong phédp v& béng clia mot mat

Chuong II - Cac phép bién doi xa anh dng dung trong vé hong.
Ly thuyét vé dudng cong mat cong, iing dung
dinh Iy duypanh (dupin) trong vé béng

2.1. Phép bién dai thau xa va bign déi aphin

2.2. Mot s6 tinh chét clia dudng bac hai

2.3. Gi6i thiéu tém tat vé mat bic hai

2.4. Mot s6 tinh chdt mat bac hai lién quan t3i v& béng

2.5. Dinh Ii Dupin (DPuypanh) v& itng dung vio v& béng

PHAN HAI - B BAI VA LOT GIAI
Chuong I - Béng cic hinh hinh hec
3.1. Nguoén sang quy udc
3.2. Béng cla diém dé 1én mat phing hinh chiéu
3.3. Bong clia duomg thang dé 1én mat phang hinh chiéu
3.4. Béng ctia cdc hinh phing d6 len mat phiing hinh chi¢u
3.5. Bong cua da dién
3.6. Bong cua mat tron xoay
Bai tap
Lai giat
Churong 1V - Béng cita nhom vat thé
Bai tap
Li gidi

Chuong V - Bong céc chi tiét kién triic. Bong trén chinh dién ngoi nha

Dé ba
L giai
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PHAN BA - UNG DUNG AUTOCAD DE VE BONG
Chuong VI - Diing AutoCad2000 dé vé béng

6.1. Thiét lap ban vé mau 236
6.2. V& bong do ngudn sdng tir xa (distant light} 239
6.3. V& béng do ngudn séng dén chiéu (spotlight) 243
6.4. V& bong do ngudn sdng diém (point light) 250
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VE BONG
TREN BAN VE KIEN TRUC

Chiu trach nhiém xudt ban-:

BUI HOU HANH

Bién rdp: DAO NGOC DUY

Ché bin: TO NGOC HAI

Stta bin in: DAO NGOC DUY
Trink bay bia: NGUYEN HOU TUNG

In 1000 cudn, khé 19x27 tal Xudng in Nhia xuit ban Xay dung. Gidy chap nhan dang k¥ k& hoach
Xudt ban s6 43/XB-QLXB-104 ngay 9-01-2003. In xong nop luu chicu thang 10-2003.
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