B - LOI GIAI - HUGNG DAN - PAP SO

Gia sir ton tai mot khoi da dién =% gdém k& mat va ¢ canh thoa man yéu cau
cua bai todn. Goi ¢; 1a s6 canh ciia mat thit nhat, ¢, 1a s6 canh ctia mat thi
hai, ..., ¢; la s6 canh cua mat thit k. Theo gia thiét thi k.¢j,c5,....c; la
nhitng s6 1é. Vi moi canh thudc ding hai mat nén ta cé :
cpt+eyt..+c =2c.

Diéu nay la vo Ii vi v& trdi cla dang thic trén 1a mot s6 1€, con vé phai 12 mot
s6 chidn. Viy khong c6 khéi da dién ndo thoa man yéu ciu cha bai todn.
(h.106) Goi PQ la duong vudng
goc chung cua a va b, trong dé
P ea, Qe b Goi PO la dudng

vuong gbéc chung cua a' va b, A
trong d6 P' € @', Q' € b'. Theo gia .
thiét PQ = P'Q". ~F A

Goi ¢ 1a duong thang di qua P va
song song vdi b, ¢' 1a dudng thiang
di qua P’ va song song vaéi b'. Theo
gia thiét, goc gilra a va ¢ bang goc Hinh 106
gitta a’ va ¢,
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Lay lan luot trén a va ¢ cac diém A, C sao cho PA = PC = PQ, roi ldy lan
luot trén a' va ¢ cdc diém A', C' sao cho P'A' = P'C' = P'Q' va gbe APC
bing goc A'P'C'. Tit d6, dé thiy hai ti dién POQAC va P'Q'A'C' ¢o cic
canh twong (ng bing nhau.

Vay c¢6 mot phép doi hinh f bién tir dién POAC thanh tir dién P'Q'A'C". Khi
dd, £ bién hai dudong thiang a, b 1an lugt thanh hai duong thing @' va b'.

(h.107).
a) Goi O la tam cua mat cau ngoai ti€p hinh lang tru, / la hinh chiéu cua O

trén mat phang (ABC). Khi d6 ta ¢6 : OA=0B=0C=R, Ol = %h- . Tam gidic

OAI vuong tai I nén AI° = OA* = OF =R* - -;;—“ .

IA 1a ban kinh dudng tron ngoai tiép tam
gidc déu ABC nén

2
AB = IA3 = s(ﬂf-h—].

4 ¥
Vay canh ddy cua hinh lang tru bang
%MI'BMRI —h?).
b) Thé tich ctia khéi lang tru ABC.A'B'C' 1a :

AB2.\f3 % ENE)

3
3 = 6 (4RZ —h%)h. Hinh 107
¢) Méi mit bén cua hinh lang tru la hinh vuéng khi va chi khi AB = h, tic

1 JARZ-12) =h < h= \/ITER (dé ¥ ring \E{ 2).

2

V= Sapch=

a) Néu goi E la trung diém cua BC (h.108a) thi trong tam G cta tam gidc

MBC xic dinh bdi EG = %m Tir d6, khi M vach dudng thing A vuong

géc v6i mp(ABC) tai A (M = A) thi G vach dudng thing A' vuong gbc véi
mp(ABC) tai trong tam D cta tam gidc ABC (trir diem D).



Do AB = AC nén cic tam gidc vuong MAB, MAC bang nhau, vay ME va AE
cung vudng goc vai BC. Tir do truc tam H cia tam gidac MBC thuoc ME
(h.108b).

M My

Hinh 108
Trong mat phang (AME), dudng thing vuong goc véi ME tai truc tam H
cua tam gidc MBC cit AE tai O thi do BC L (AEM) nén BC L OH, tit d6
OH 1 (MBC).

Ta co BM L CH ma BM L OH nén BM L (OHC), do d6 OC L. BM, nhung
OC L AM nén OC L (ABM). Viy OC L AB.

biém O thuoc duong cao OC va duong cao AE clia tam gidc ABC nén O la
truc tam cua tam giac ABC.

Nhu vay, khi M € A (M # A) thi H la truc tim cta tam giac MBC khi va
chi khi H 1a hinh chiéu cta truc tam O cua tam gidc ABC trén ME.

Vay quy tich cia H 1a dudng tron duong kinh OF (bo hai diém O, E) trong
mat phang trung truc cta BC.

b) (h.108b).
HJHBE :ZVQHHE :§SQHE.BE (vi {OHE) la miit phiiﬁg trung truc cua BC)

nén Vo ype 16n nhit khi va chi khi S, 16n nhit.
Tam gidc vuong OHE c6 canh huyén OFE c6 dinh nén ¢6 dién tich 16n nhit
khi va chi khi tam gidic d6 vuong can, tiic HEO = 45° hay AM = AE.

Vay c6 hai vi tri ciia M trén A dé V oy dat cuc dai, d6 1a cdc diém M sao
cho AM = AE.
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(h.109)
a)TacoC'M' LA'B',C'M' L AA' = C'M' L (ABB'A") = C'M' L AB'.
Mat khdc, theo gia thiét BC' L AB', suy ra AB' L mp(BC'M").
Do do AB' | BM'.
b) Tir két qua cua cau a), ta dé dang suy A' c
ra ABB'M' «n» AB'A’'A
A'B"  A'A
BB' B'M'
= A'B'B'M' = A'A.BB'

M

T = o mlse e bl "
= EA'B’E = h* A C

= AB = W2, .

23 3 Hinh 109

c) Vipcape =Sapc.AA' = (f?\E) .Th = ?fﬁ.

(h.110). a) Do AB//CD, AB — (SAB), CD — (MNCD) nén hai mat phing
(SAB) va (MNCD) cit nhau theo giao tuyén MN song song vdi AB va CD.
Mat khdac CD L (SAD) = CD 1 DM.
Vay MNCD la hinh thang vuodng.
MN SM

Vi MN//AB nén tac6 ——=—.
AB  S5A

ABSM _a.SM

Vay MN =
SA a

=SM=a-x.

1
Sl.ll.fln,‘r{_'ﬂ =E(MN+CD}.DM
2= %{a—x +anfa’ + x?
1
= E{Za—x)w"az +x2 Hinh 110

| 1 1
b) VS.AHCD = ESAHC‘D SA =?-‘3 = Vs.aco =Vs.acs =Ef¢‘ s

v _\
]".S'.MNC'D - 1’.5'..-'-;1’.*9'[' +VS.MCD :



Mat khac

i’r:'_:,,'d\,.f[,‘p.,' . SM SC SN _[ﬂ'—x]z - th,wcln,.r _l(ﬂ—x]z

Vsace SA SC SB a Vsaseo 2 l
Vq MCD _ SM SC SD SM Ca'— X = llr"':g'_M{'D _da—-X

Vsacp SA'SC'SD SA  a Vsancp  2a

2
Vs amnep _ Vs.men +Vsmep _ Vs.men i Vs.mep _ E(G—X J +ﬂ T
Vs asco Vs.asco Voasen Vsasep 2\ a 2a

Trdotaco SMNCD _ 2 o 9,2 27ac 41447 =0

Vsapcp 9
= %a (loai vi theo gia thiét x < a)
- 2
X = Eﬂ'

(h.111).

a) Cdch 1. Gia st [ 1a giao diém ctia OD
va AB, F la giao diém cua mp(P) véi
CD. Khi do6 dé thiy ba duong thang EF,
AM va CI déng quy tai trong tim G cua
tam gidac ABC.

Pit OE=k.OC .

Tir gié thiét GA L GE, ta c6 GA.GE=0.

Hinh 111

Mait khic GA.GE = (OA - 0G).(OE - 0G)

[OA__mJB@)} {k oc_g(a@@)}

| —2

——OA +— OA +QOB +§OC ——ROC

(vi OA.OB = OB.OC=0C.0A=0)

& —lag +la:1r2 + Eaz + lc'z —£c2 (viOA =a, OB = a2, 0C = ¢).
3 9 9 9 3

Vay GAGE =0 < i{fz-ECJ:U i l,‘v’ay OFE = lc*.
9 3 3 3
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Cdch 2. Chon hé toa do DPé-ciac vuong gdc Oxyz nhu hinh 111 thi
A=(a;0;0] B:(ﬂ;aﬁ;{l], D=(a;ay2;0),C=(0;0;c),

M =[ a2 2] Str dung gia thié€t cta bai todn, ta lap dugc phuong trinh

clia mat phing (P) Ia

cﬁ{x —a)—cy+ 3{}\/52 =

Giao diém cua (P) véi truc Oz 1a E = (D (e %J suy ra OF = %

i B . , s -
b) Vi GE:;OC, giao tuyén EF cua (P) v6i (OCD) song song v&i OD nén
E=%D_{j Ta co

Veaer CE CF

Gz G0 CD

5,2
33

s
9 7

I‘II{'.MEF o CM CE CF _l E E_E

Vegon CB CO'CD 233 9
4 231 I w1 Yoaemr 1
Va}r 1"1 AEMF —[ ) ll(" ADBD ——V(_"_,iggﬂ ,trdo —————=—.
‘3‘ Q)2 3 Viemroro 2

c¢) Cdch 1. Tt gidc 161 AEMF c¢6 cac duong chéo AM, EF vudng goc nén co
dién tich :

1
b AEMF =EAMEF

= %\/A()?'— +0J* + IM? .%OD (J 1a trung diém ctia OB)

2
12\/(1 . %-Jaz +2a? zgaxfﬁaz +c?,

2
Viay khoang céach tir C dén mp(P) la

V2

ac

d(C , (P)) = 3V{, AEMF ZHL\/E

Saemr \/_ W_B\/fmz +c?




Cach 2. St dung cach 2 cua céu a), ta tinh duoc khoang cach tir diém
C(0 ; 0 ; ¢) dén mp(P) c6 phuong trinh eN2(x —a)—cy +3ay22=0 12

|—a'r:w[2_ + 35(‘\[21 3 2{1{‘\[1—5_

P+t +1822 2 +62

d(C,(P))=

(h.112a)

1. Goi 7 1a trung diém ctia BC, ta c6 Al 1 BC.
Do (SBC) L (ABC) nén Al L mp(SBC), suy
ra ASAI vuong tai /.

Cac tam giac vuong SAI, BAI c6 IA chung,
AB = AS, do d6 IB = IS, mat khic IB = IC,
suy ra tam gidc SBC vuong & S.

2.VilB=IC =S va Al 1L (SBC) nén tim O
cuia mat ciu ngoai ti€p hinh chop S.ABC
thuéc dudng thang Al, suy ra O la tam
duong tron ngoai ti€p tam gidc cin ABC va
ban kinh R cia mat ciu ngoai ti€p S.ABC
ciing la ban kinh duong tron ngoai ti€p tam
gidc ABC.

Goi J 1a giao diém thit hai ciia Al (h.112b)
va dudng tron ngoai ti€p tam gidc ABC thi

AJ = 2R va AB® = ALLAJ hay a® = AI2R B\/C

&

Hinh 112a

a J
oy I == ; 1

2AI () Hinh 112b
Mat khéc
BC? = SB? + SC? = & + 22 - B¢

4 4
-2 2 2

va Al = AB* - BI* = 4° —Bi’ =a’ _1:152 =3]iﬁ A;=Z_3. (2)

Thay (2) vao (1) tacod R = 2

=
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4 8¢ 32nd’

T—= = —F—.
33 o3
5

Vay thé tich khéi ciu ngoai ti€p hinh chép S.ABC 1a 3

(h.113)

1. Vi A, B, A", B' cung thuéc mot mat
cdu va A'B'//AB nén ABB'A’ 1a hinh thang
céan, tir d6 SA = SB. Lap ludn tuong tu ta
co SB = SC.

Vay SA =8B = SC.

Suy ra duong cao SH cia hinh chop
S.ABC chinh la truc cua tam giic ABC.
Do do, tam cua mat cau ngoai ti€p hinh B
chop S.ABC thudc SH. Hinh 113

2. Ta sé chitng minh H chinh la tim ctia mat cdu di qua cédc diém A, B, C,

A", B, C'. That vy, do SH L mp(ABC) nén SCH = 60°, tir d6 HC = %5(;*

mat khiac C'S = C'C nén HC' = %SC.

Tir chimg minh trén ta c6 HA = HB=HC = HC' = HA' = HB', titc H 1a tam
ctamatcaudiqua A, B, C, A" B, C".

Goi G la trung diém cua C'C thi HG L SC. Ké C'H' song song v6i GH
(H'ESH] thi H'S = H'C, tir d6 H' 12 tim mat ciu ngoai ti€p hinh chop
S.ABC va H'S la ban kinh mat ciu ngoai ti€p S.ABC.

Tacé H'S? = H'C+ SC'*, mat khic

e =2u6, wo = BB s 25C g
3 2 2
e 2 3
% ,z_gﬁ’ﬁ] 2y RP 5 4R
Tudo H'S -[3.—2 + R = 3 + R* = 3

A

16mR~
5

Vay dién tich mat ciu ngoai ti€p hinh chép S.ABC la



10. (h.114)

11.

l. Tac6 AC L mp(SAB) nén AC L 5B,
tir d6 SB L B,C tic 1a BB,C = 90°.
Tuong tu ta ciing cé gE,E‘ = 90°.
Vay tam mat ciu di qua B, C, A,
B,, C, 1a trung diém O ctia BC.

1

BC? = AB? + AC? = b? + 2.

s e +c
Tix d6 bén kinh mat cu bing ~— =
2. Ta cé Hinh 114
Viusc, _SA SB, SC, SB.SB SC.SC _SA® SA’ h

VS.ABC‘ SA. SB ‘ SC ) SB’ . SC* : SB’ .SCE R (’:?3 +c.'2)(h2 +JF3':)+
Vay ti s6 thé tich cta hai t& dién SAB,C, vi SABC bang
Bt
i

(h.115) .
|. Hai tam gidc vuong OO'N' va O'OM e X |
c6 00" chung va O'N' = OM nén chiing e N

bang nhau, tir d6 IM = IN'. Mat khic
JM =JN'nén IJ L MN',

Ciing dé thdy cdc tam gidc OMN' va
(O'N'M bang nhau, tir d6 OJ = O'J ; mat
khic 10 =10 nén IJ 1L 00"

Vay IJ la dudng vudong goc chung cua
00" va MN'. Hinh 115

RV3

2

Goi K la trung diém cia MN thi OK =
khong doi.

va [J = OK, tic 1a d6 dai 1J
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R3

> va JI L OO’ suy ra diém J thudc mit tru c6 truc 1a 00" va

2. T A =

ban kinh mat tru bing RT\E Mat khac w IJ L MN', IJ L OO' suy ra
IJ Lmp(MNN'), tic la mp(MNN') ti€p xiic v6i mat tru ¢ dinh c6 truc

Rﬁ_

2

o

la OO0', ban kinh

12. (h.116)

236

1. Goi [ 1a trung diém cta AM thi OI L AM va SI L AM, tir do SIO = i
Goi H la hinh chi€u cta O trén S/ thi OH L mp(SAM), tit d6 OH = a.

OH  a M
sinf  sing’ '
OM = ol _ v

cos 2 qinﬁcnqa
S5 8 55

£ tan f§ = =
sin 3 cos i
Tir d6 thé tich khéi nén di cho la

']'Iﬁ'3I

Taco OI =

SO =Oltan f§ =

V =

o A

2 . 2
3cos > Sin fcos Hinh 116

2. Ta c6 Syquy = %SA.SMsinm - %&42 sin ASM.

Vi SA khong déi nén Sagy, 16n nhit < sin ASM 16n nhat.

Dé thiy ASB > ASM (B 1a diém d6i xtng ctia A qua 0). Viy c¢6 hai
truong hop :

a) 0 < ASB < 90°. Khi d6 sin ASM < sin ASB, tir 46 sin ASM 16n nhat khi
va chi khi M tring véi B.

b) 90° < ASB < 180°. Khi d6 sin ASM 16n nhat khi va chi khi ASM = 90°.
Vay c¢6 hai vi tri cia M trén dudng tron diy hinh nén dé dién tich tam gidc
SAM 16n nhit, d6 12 hai diém M sao cho ASM = 90°.



13.

3. Vi OH 1L mp(SAM) nén OH L SA. Vay H thuoc mp(P) di qua O va
vuobng goc voi SA tai K. Ta ¢6 (P) la mat phang c6 dinh, ngoai ra
OHK = 90°, tic 1a H thuoc dudng tron duong kinh OK trong mit phang (P)
néu trén, tat nhién dudng tron nay c6 dinh.
1.CA=(1;0;1),CB=(1;1;-1),CD=(1;1;0)
= [CA,CB] =(-1;2;1) = [CA,CB|CD =1%0
= A, B, C, D khong déng phang hay A, B, C, D 1a bon dinh ctia mot Khéi
e dién.
3. Vecto chi phuong cta dudng cao tit dién ha tir dinh D ¢6 the ldy 1a vecto
phdp tuyén cua mp(ABC) hay vecto [a &} =(=1;2;1).
Vay duong cao do c¢6 phuong trinh chinh tac la x_—] ] = }rz_ I -2 l_ : .
4. Phuong trinh mit cau (S) ngoai ti€p it dién ABCD c6 dang

2+ y 4 —2ax—2by—2¢z+d =0.
Do A, B, C, D thudc (S) nén ta c6 hé phuong trinh
[2a+4c—-d-5=0
2a+2b—-d-2=0
2c—d-1=0
2a+2b+2c—-d-3=0.

) 3 1 1
Giaihétacdé:a==, b=—=, c==,d=0
iaihétacé:a=z, b 5 =g
Vay phuong trinh mat ciu (S) 1a
T R S
T o T B T Vi1
Suy ra (5) c6 tam la .’(2 B 2) va ban kinh R = 5

5. Mat phéng ti€p xtic vdi mat cdu (S) tai A ¢6 vecto phdp tuyén 1a
— (1 1 3] Al _
AI_(E’_E' E_E(I° [ 3)s

Vay phuong trinh mat phing cin tim Ia

(x=-1D)-(y-0)-3(z-2)=0
S x—-y-3z24+45=0.

237



6. Ta viét phuong trinh mp(BCD), dé 1a mit phing di qua C(0; 0; 1) va ¢
vecto phip tuyén i = [ﬁ@ =(1;-1;0).
Vay mp(BCD) ¢6 phuong trinh : x —y = 0.
Puong thing qua A va vuong géc véi mp(BCD) ¢é phuong trinh 12
x=14+t
y =—t
2 =2

Goi K la giao diém cla dudng thing ndy v6i mp(BCD), toa do cia K la
nghiém cua hé

(x =1+t

y=-—t 11 )
< K=|=:=1:2|.
=12 = [2 2
(x-y=0

Vi A' 1a diém déi xing véi A qua mp(BCD) nén ta c6
E,TA' + Xgq = E.IK
Vg +Yys =2y 2A'=(0;1;2).

2y + 24 =22
7. Dé dang nhin Lthdﬁ'y B.-‘; song gong vOi mp(x0z) ma mp(xO:z) chita AC nén
d(AC.BD)=d(B.(x0z)) = 1.
x==-1+2t
14. 1. Phuong trinh tham s ciad: 4y = —1 +1

z=3+L
Toa do giao diém A cla duong thang d v6i mp(P) thoa min hé :
(x=—1+2¢
y=-1+1 I (1 -2 10}
S t=== A=|—=; == ; =].
lz=3+¢ 3 353 13
x+2y-z+5=0

2. Goi a la géc giita dudng thing d va mp(P). d ¢6 vecto chi phuong
;{:(221;1], (P) <6 vecto phip tuyén np(1:2:—1) nén

i _.‘

A

sing = —— = T =
i, .|.".’p 1 T N L LIRS T B
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3. Vi (Q) la mat phang chia d va vuong goc véi mp(P) nén mp(Q) chita
diém (=1 ; —1; 3) e d va c6 vecto phap tuyén la
[r“i;,?;} ={-3;3;3)
Suy ra phuong trinh mp(Q)la: x—y—-z+3 =0.
4. d' chinh la duong thing giao tuyén ctua hai mit phang (P) va (Q). Vi
vay, diém (x ; y ; z) € d' khi va chi khi (x:y:z) thod man he
x+2y—-z+5=10
x—y—-z+43=0,
hay d' ¢6 phuong trinh tham s6 14 :

-.:=—u+r
’ 3
1y o 2

3
E=k

5. Goi A la duong thang nam trong mp(P), di qua diém A(—% _— % - g)

va vuong goc véi dudng thing d. Khi dé, A ¢é vecto chi phuong

==p ]_’_‘ - e r ~
b=g ud.np}z{—I : 1 ;1) nén A ¢6 phuong trinh chinh tac la
o
M S (1
1 7733

6. Vilednénl=(-1+2t;-1+1t;3+1).
Mat cdu tam / tiép xdc v6i mp(P) va c6 bén kinh R = /6 khi va chi khi
d(1.(P))=+/6 hay
A DD Gy Fp 4 §
-1 + :? -:: ,,H- |=JE
JI2 +22 4 (-1
_7 }_(5.&.&]
-1=6 =3 B L
4
3

< 3t-1=6 = = =
3t-1=-6 5 ( 13 -8
- _

Far—= -
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Vay c¢6 hai mat cau thoa man yéu cau dat ra la :

2 2 7
11 4 16
(Si]“[x_?] +[J’—§) +(z——3] =
2 3 2
13 8 4
(Sz}-(-’f‘l‘?) +(_}‘+§) +(Z—§) =

7. Cédch I. Ta tim hai diém phan biét thuéc dudng thang d.
Chot=0,tadugc M(—1;-1:3)ed, r=1,taduoc N(1;0:4) e d.
Gid sit mat phiang (R) cin tim ¢6 phuong trinh Ax + By + Cz + D = 0 v6i
A2+ B +C? =0
Vi M, N € mp(R) nén
-A-B+3C+D=0 C =—-(2A+ B)
{A+4C+D={J :){D=TA+4B.

Do d6 ng = (A; B;—2A — B).

Tacé np = (1;2:-1).

Goi @ la goc giira hai mat phang (R) va (P) (0° < ¢ < 90°) thi :
|A + 2B +2A + B 3 A + B

cosPp=——
J6 JA? + B? + (24 + B)? J6 J5A2 + 2B + 4AB

Truong hop A+B =0, ta ¢6 ¢ =90" 1a g6c 16n nhit trong cic goc ¢ thé
c6 gitta hai mat phang (P) va (R), loai.
Truong hop A+ B #0, taco

(A+B) 3

cosQ = : = I : z.2 Jl_=£
o No\2(a+B) +347 ‘/Whg,[ A T_JE' 2 27

A+ B

suy ra @ =307,
Diu=xayrakhi A=0.Khiddé B#0 (vinéu B=0 thi C=0, vo li).
Tachon B=1thi C=—(2A+B)=-1,D=7A+4B =4,
Viay mp(R) chita dudng thing d va tao v6i mp(P) mot gée nho nhat
(bang 30") ¢6 phuong trinh 1a :

y—z+4=0,
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15.

Cach 2. (h.117) Xét mit phang (Q)
thay déi di qua duong thing d, cit
mp(P) theo giao tuyén A. Vi
A=dN(P)nén AeA'.

Liy mot diem K ¢6 dinh trén d
(K # A). Goi H la hinh chiéu ciua K

trén mp(P), I la hinh chiéu cua H trén

A" thi HI va KI cung vubéng géc vai A'

nen KIH la goc gitta mp(P) va mp(Q). Hinh 117
Ta ¢6 tan KIH = % ma KH khong déi khi (Q) thay ddi v HI < HA nén

KIH nhé nhit < tanKIH nho nhit < HI 16n nhit < I tring A hay
A" Ld tai A, tire 1a A" tring A (A nodi ¢ cau 5).

Vay mp(R) chita duong thing d va tao véi mp(P) mot goc nho nhit khi va
chi khi mp(R) chita d va A (A nam trén (P), di qua A va vubng goc vdi d) .

—_— —

Ta ¢6 [utf,uﬁ] =(0:;-3:3) nén (R) c6 vecto phap tuyén la (U 3 —l].

Vi mp(R) di qua A(—%;—%;%J nén cé phuong trinh la
2 10
+§—[r_’,—?]—ﬂ hﬂ}‘ }-—g+4—ﬂ'+

1. Puding thing AB di qua A(3 ; 3 ; 1), ¢6 vecto chi phuong AB = (=3;-1;0)
nén co phuong trinh :

= =
] Il
LTS T %
|
%]
L=

[
I
i

2. Ta nhan thiy A € mp(P) nén hinh chiéu vuéng géc clia AB trén mp(P) la
duong thiang AH, trong d6 H 1a hinh chi€u ctia diém B trén mp(P).
Puong thing BH qua B(0 ; 2 ; 1) va vudng géc véi mp(P) nén ¢ phuong trinh

X

[l
L 5 T

1 e

+ 1t
+ 1,

A
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(x =t

. N =2+t
do dé toa do (x;y:z) cua diém H thod min h:f::<}r .
=g

lx+y+2z-T7=0.

Giai hé ta duoc r=i = H=(£ g4 : %)

3 373
Phuong trinh duong thang AH 1a
x=3+5t
y=3-1t
z=1-4t.

3. Duding thang d nam trong mp(P), dong thoi nam trong mat phang trung

truc (1) ctia doan AB. Goi I 1a trung diém AB ,taco [ = (% : % : 1].
Mat phiang (nt) di qua / va ¢6 vecto phdp tuyén la BA = (3:1:0) nén co
phuong trinh :
(m): 3x+y-T7=0.
Vay d 1 giao tuyén cia hai mat phang (P) va (n). Do dé d ¢6 phuong trinh :

xX=1
y=7-3t
Fresiie

4. Vi AB L mp(n) va d < mp(r) nén néu trong mp(r), ké dudng thing IM
vuong goc vai d (M € d) thi IM chinh la dudng vuong goc chung cia AB va d.

Tﬁcéhﬁ:ﬂ;?—mqm)=bﬁﬁ=(r—;j;;-3;;Zr—q.
Dudng thang d c¢6 vecto chi phuong la i, =(1; -3 ; 2).

o R ) o 4 12 20
IMJ.d@IM,Hd—D@f—ﬁ.:"'IM—(—H, H ,HJ+

Vay duong vuong géc chung ctia AB va d 14 dudng thing qua / va cé vecto

chi phuong %Hff = (-1 : 3 ; 5), duong thang d6 c6 phuong trinh :




16.

5.Cachl.Ke AB=>K=(3-3t:3-1;1).
3-3t+3-¢+1-71 _0+2+1-7

V3 B

=]
e |4 =14 & W =1 @{

d(K,(P)) =d(B, (P)) <

t=-1.
Voit=1LK=(0;2 ;1) nén K = B (loai).

Noit=-1 K=({0 4 ; 1)

Vay K(6; 4 ; 1) la diém phai tim.

Cdach 2. Vi Ae(P) nén d(K,(P))=d(B,(P)) khi va chi khi A 1a trung
diém cua KB. Tudé suyra K =(6; 4 ; 1).

6. Voi C € dthi Sy = %AB.CI, AB khéng déi nén S,p5~ nho nhit khi va

chi khi /C nho nhit, tic C 1a hinh chiéu cia [ trén d.

o= 5
ViCednén C=(t;7-3t; 2t),suyra Iﬂ’={r—%,?—3r—5,2r—l}

Ta c6 !Cid‘:rI_E.;E=[}<::;»r—§—3(?—3r—§)+2(2r—1)=0@r:%.

Vay diém C cin tim la C = (,}_} ;% : -?—j] (chinh 1a diém M & céu 4).

1. Duong thing d, di qua diém M,(0 ; 2 ; —4) va c6 vecto chi phuong
LTI(I ; =13 2). Budng thing d, di qua diém M,(-8 ; 6 ; 10) va c6 vecto
chi phuong u,(2 ; 1 : —1).

Taco [ uy, ity | = (~15533), MM, = (-834314) = [u,u; | MM, =70 # 0
= d|, d, chéo nhau.

2. Goi (&) 1a mat phing chia d, va song song vdi d;. Khi d6 mp(a) qua

diém M,(-8 ; 6 ; 10) va c6 vecto phdp tuyén # = [u, ,L{z] =(-1;5;3)

=(a): x=83y-3z+68 =10,

3. did;. d;) = dM, (@)= 010+ 12468l _ 70 _, 5

v"]+25+9 \/?F
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4. Viét lai phuong trinh dudng thing d,, d, dudi dang tham s6. Tir d6 :
MednénM=(t;2—-1t;—-4+21),
N edynén N=(-8+2t'; 6+1'; 10-1")

— MN = (=8 +2t' =1 44+t"+1; 14—-1t'-21).
Pudng thing MN sé 1 dudng thing d phai tim khi MN // Ox hay hai vecto
MN va i(1:0; 0) cung phuong, nghia la
t'+t=-4 t =18
=
t'+2t =14 = =il
Vay M = (18 ; —16 ; 32) va dudng thing d phai tim ¢6 phuong trinh

tham s6 :
x=18+1
d:<y=-16
z=32

5. Aedi=>A=(:2-1;-4+20,
Bedy=B=(-8+2r;6+1;10-1)

= AB=(-8+2t'—t; 4+ttt ; 14—1'-21).
AB Lu <6t+1=16,
AB L u, < t+6f =26

{r=2 {A=(2;U;{]]
e

6r+t' =16
"=4 B=(0;10;6).

Giai hé =5
Clt+ 6t =26
Suy ra mét cdu duong kinh AB c6 tam [ =(1;5;3), ban kinh bing J35.

Phuong trinh cua no la :
(x=1%+(y-5%+(z=-3)* =35.

1. Tacoé AB® = a* + b*,BC* = b% + ¢*,CA? = ¢* +d°

17.
= AB’ + BC? = CA% = 2b* >0 = AB® + BC* > CA® = B nhon.

Tuwong tu, ta suy ra ciac goc A, C' nhon.
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2. Miat cau ngoai tiép t& dién OABC c6 tam !(%;E;i

5 2], ban kinh

R =%Ja2+bz et

3. Phuong trinh mp(ABC) : =+ 2+ = = 1.
a b c
Pudng thang d di qua goc toa do O va vudng gée v6i mp(ABC) ¢6 phuong

trinh la

1

x =—t
a

I.r‘
ﬂ\_r:_
Tl
1

z ==t
c

Suy ra toa do giao diém H cua dudng thang d véi mp(ABC) la

23 2 oI5
H=[ ab”c ) ba“c ) cab 2].

2 2 200 2 2 ?
a*bh® + b2t + 2a® @b + bt + 2R bt + bRt + Pa

4. Vi H 1a trung diém cta OO’ nén 00' = 20H , suy ra

i ( 2ab*c? | 2ba’c? | 2ca2b? )
a*b* + b2t + 2a® T @b+ BER + a4 bRt 4 RdP
| |
5.Tacod: § =S54 = Eﬂh’ S; =8ppc = Ebc*, S:=8oca =Ec*a

= St +855 +85 = %{azbz + b*c? + *a”).

Mﬁt khé‘; VUAEC = %ﬂb{‘ = % AEC'UF'{’

abe

ma OH = d(0,(ABC)) = :
\/J’erz +c*a® + a*b?

R T
nén 36ab{ _QS OH

— §* = -j:{azbz +b*c? + c*a®) = S{? + Szz + S% (dpcm).
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6. M 1a trung diém ctia AB nén M :[
1 oE b ¢ = b ¢
N la trung diém cua BC nén N=[0 e —]:-ON: 18 2 ; E)

P 1a trung diém ctua CA nén P = (% =) : %)ﬁ&mﬁ:(ﬂ - 0 ; E].
Céc mat phing (OMN) vd (OMP) ¢6 cic vecto phip tuyén lin luot 1a
—ac ab
Momy, = LOM.ON | = [-4— e —4-],

— be ac ab
Nompy = [OM,OP] = (T:_ ?;— T)

Do d6 mp(OMN) L mp(OMP) < ngpyny-Mompy =0

27 7 2 ] |

2,2 2 ? 1
< ah” =bc” +a"¢” & — =— +— (dpcm).
S s
7. P(x, ) € mp(ABC) > 2o 4 2o %o
Yo% P a b ¢
AP _(—afryive gty Y . OPF Ok
AO? a’ a’ & a’ d +
BP® _OP* 2y Pt OF* B
Tuong tu, 2:O,,—'1!'“+I,C,?:02— % +1
Bo* b b co* ¢ ¢
Suy ra
AP?  BP? CP? a1 1. 1 X, oy, oz
so—bi e Y| e (| =0 L4 42043
A0~ BO" CO a° b a b ¢
2 2 2
=OP2bL +;a+ab+l
b“‘
2 2 2
OP HP? + OH
= 2-|—I= 3 +l
OH OH~
2
= +2(+:ipcm]
O,H



