Cau 1.

Cau 2.

Cau 3.

uigeli.xyz )
BAI TOAN THUC TE PHUONG TRINH MAT CAU

Khi grfm hé toa do Oxyz (don vi trén mdi truc tinh theo kilomét) vao khong gian, nguoi ta théy

rang mot khong gian phu song dién thoai c6 dang mot hinh cau (5) (tép hop nhiing diém nim
trén va nam trong mat cau twong Ung). Biét mit cdu c6 phuong trinh

T N — L. . 4e2
CAy A A op- 2o45=0) Khoéng cach xa nhat gitra hai diém thudc vung phu song

la bao nhiéu kilomét?
Trong khong gian v6i hé truc Oxyz, gia sir mat dat tring voi mit phing (O'W). Mot bong den

, Loox oA (24 o, £ 4 A LA \ .
trang tri dang khoi cau c6 tdm ( ) va ban kinh R duoc treo c6 dinh 1én tran nha (don vi
trén moi tryc toa dd 1a 7). Mot con kién bo tuy y trén bong dén va mdt con kién khac bo tuy y
trén mat dat, gia st vecto tao bodi toa do vi tri cia 2 con kién ludn cung phuong véi dudng

r v+l z=2
A—=: =

I 2

2 (coi mdi con kién 1a mot diém). Biét luc 2 con kién gan nhau nhét c6
57
. ——(m) o
khoang cach bang 10 . Ban khéi cu c6 do dai bao nhiéu ¢/ |
&4

thang

Mot co s¢ san xuat Kem lam mét m6 hinh Kem 6¢ qué 16n gém 2 phan: Phan Kem c6 dang
hinh ciu, phan 6¢ qué co dang hinh nén (nhu hinh v& bén). Chu co s¢ san Xuat mubn gan mot
chiéc dén Led 16n chiéu thang cdy kem vao budi t6i, biét ring chiéc dén ndm trén mit phang

chira duong tron (©) 1a phan tiép xtc giita phan Kem va phan dc¢ qué. Chon hé truc toa do
Oxyz

trong khong gian thoa man

=3

\ \ . \ I3
phan Kem hinh cau c6 tam 1(1;2;3) , ban kinhR< va phan dinh cua hinh non la diém

H(0:1:- day la duong tron c6 ban kinh Ry =+ . Dé ti wu hoa luong 4nh sang chiéc deén co
1
thé chiéu vao cay kem ngudi ta tinh toan rang chiéc dén Led s& phai & vi tri Ma:bid).a < va
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Cau 5.

Cau 6.

uigeli.xyz
tir diem M ké duoc 2 tiép tuyén voi dudng tron (©) sa0 cho goc gitra 2 tiép tuyén do khong bé

hon 0 . C6 bao nhiéu vi tri dat chiéc deén Led théa man yéu cau cua chu co so.

Trong khong gian h¢ truc toa do Oxyz , dai kiém soat khong luu san bay c6 toa do O(\O:O:O)

,mdi don vi trén tryc tmg véi 1km. Méy bay trong pham vi cach dai kiém soat 417km s& hién

A(222:505:8)

thi trén man hinh ra da. Mot may bay dang & vi tri chuyén dong theo duong

2 L , (91:75:0) . A g 1eR . N X N
thang d ¢ véc to chi phuong i ) va hudng vé dai kiém soat khong luu (nhu hinh vé).

A T e \ , A, 1.0A A . \ . M(a:b.e . o4
Toa dd cua vi tri sém nhat ma mdy bay xuat hién trén man hinh ra da la (a:brc } Khi d@6

atb+c bang bao nhiéu?

Mot khinh khi cau nghién ctu khi twong dugce phong lén dé thu thap dir liu trong tang binh
lwu. Khi cau nay co thiét bi dinh vi sir dung tin hi¢u tur cac v¢ tinh cua cong ty S dé xéac dinh vi
tri trong khong gian. Tai thoi diém quan sat, khi cau dang bay & d6 cao 50 km va nhan dugc tin

hiu tir ba v¢€ tinh S c6 toa do trong khong gian Oxyz

A(103: 204: 02) B(100: 208; 74)

(don vi km) nhu sau: V¢ tinh A tai vi tri

. AL oL, Cl105: 212013 \
, v€ tinh B tai vi tri , vé tinh C tai vi tri C(105: 2121 _”. Tu
thoi gian truyén tin hiéu, hé thdng xac dinh rang khoang cach tir vi tri M cua khinh khi cau
dén cac vé tinh 1a; MA=13km MB=20km MC=85km Tinh khoang cach tir khinh khi

cau dén gbc toa @6 O . (lam tron két qua dén hang don vi ciia km).

%
02
’,'1@ hg o
0 ' L
¢ 26 km Yew
13 km 85 km

Ban Binh d6 ban Nam tim duoc duong kinh cta qua bong 6, biét rang néu dit qua bong & mot
gdc can phong hinh hdp chir nhat, sao cho qua boéng cham (tlep xuc) voi hai birc tuong va nén
nha cua cin phong d6 (khi d6 khoang cach tir tAm qua béng dén hai burc tudng va nén nha déu
bang ban kinh ciia qua bong) thi ¢ mot diém M) trén qua bong voi khoang cach lan luot dén
hai btrc trdng va nén nha 1a 17 cm, 18 cm va 21 cm (Hinh bén dudi). Tinh dudng kinh cta qua
bong r6 do, biét rang loai bong 16 tiéu chuin c6 dudng kinh tir 23 cm dén 24,5 cm (két qua 1am
tron dén hang phan chuc, don vi 1a cm).
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Cau 7.

Cau 8.

Cau 9.
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Mot cong ty xdy dung mot hé thong Giam sat moi
truong tai khu cong nghi€p. Hai cdm bién khong day

duoc dat tai hai vi tri 4.8 trong khong gian 3 chiéu dé A(3,5:-2)
thu thap dir liéu khong khi. Bé dam bao tin hiéu truyén
giira hai cam bién on dinh, cong ty thiét ké mot bong bao
vé tin hiéu hinh cau di dong nhung ludén di qua ca hai

cam bién 4 va B . Bong nay can tiép xuc véi mat dat dé
dam bdao tinh o6n dinh. Gia str trong khong gian véi hé

2 3:5:-2 -1:3:2
toa do , toa do cac diém la A3 \), B(-1:3:2)

va mat dat dwoc moé ta bing mit phang:
(P):2x+y-2z2+49=10.

Oxyz

Trong quad trinh mé phong,
diém tlep xuc gilta bong bao v¢ va mat dat (goi 1a )
thay ddi. K§ su can xac dinh khoang cach tir gbc toa do

0(0.0.9) 4én didm tiép xac € dé danh gia mirc d6 anh hudng tir vi trl dat thlet bi. Goi " 1a

gia tri 16n nhat, va " 1a gia tri nho nhat ciia d6 dai OC- Tinh gia tri 4y

Hé thong dinh vi toan cau (tén tiéng Anh 1a: Global Positioning System, viét tit 1a GPS) 1a mot
h¢ thong cho phép xac dinh chinh xac vi tri cia mot vat thé bat ki trong khong gian. Véi h¢ truc

A{=1:=3-5)

toa do Oxyz thich hgp, mét vé tinh dang ¢ vi tri toa do thuong xuyén truyen tin

o o B(=LL=1) L C(L=L=1) i s
hiéu dén cac tram thu & cac vi tri ( ) va ( ) trén mat dat. Bict rang mat dat
. , . . xSy iy =3

dugc mo hinh héa boi phuong trinh méat cau (S)aea
n oz M(abic N 2 A ga- A o
do diém (a:bic) thudc mat dat sao cho téng do dai MA + MB + MC phg nhét. Tinh gia tri

a+b+¢ valam tron dén hang phén chuc.

. Nguoi ta xac dinh duoc toa

Hé thdng dinh vi toan ciu GPS (Global Positioning System) hién tai c6 24 vé tinh, mdi vé tinh

. 2k 2 v e oze 2k 1y 11 Ak AL s 1s 11 — \ A LA
cach trai dat 0000 km , ta coi trai dat 1a khéi cAu co ban kinh R =6 (nghin km). Véi mot hé

Oxyz

toa do da chon, O 1a tam trai dat va don vi trén mdi tryc 1a nghin km, hai v¢ tinh c6 toa
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Cau 10.

Cau 11.

Cau 12. Trong trong khong gian Oxyz, bé mat Trai Dat c6 phuong trinh:

uigeli.xyz

A a0 0 11 Yy , Mi(x:vz
do A[{20:0:0). B(0:20:0). Xét diem M (x:y:2) thudc bé mat trai dat. Tinh gia tri nho nhat

ctia MA+MB theo don vi nghin km (1am tron dén hang don vi).

Mot robot khao sat khong gian hoat dong trong méi truong 3D c6 mot cam bién hinh cau, duoc
lap trinh dé di chuyén sao cho cam blen nay tlep xuc tai mot diém O trén mot blc tuong
P

U 4 do dac. Trong luc khao sat, cam bién
M (1:1:1)

nghiéng c6 phuong trinh 13 mat phang *

ludn phai di qua hai diém chuan da c6 dinh san trong khong gian la diém - Vi tri cdm

bién tai lan do dau tién va diém Ni=3=3-3) Vi tri cam bién tai lan do tié'p theo. Dé t6i wu
hoa phan mém diéu hudng, k¥ su muén xac dinh rang: DU cam bién (hinh cau) c¢6 di chuyén
sao cho tiép xuc & dau trén birc tuong, diém tiép xtc d6 luén nam trén mot dudng tron cb dinh.
Tinh ban kinh cta dudng tron ¢ dinh do, tir d6 gitp 1ap trinh robot do tim tiép diém d& dang
hon trong cac 1an do tiép theo.

Trong khong gian véi hé truc toa do Oxyz (don vi trén mdi truc 1a kilomét), dai kiém soat
O(0:0:0) 14 duge thiét ké phat hign may bay & khoang céch t5i da
A(-1000:-185:30) va chuyén dong véi van toc khong
O =(100:80:(

khong luu san bay ¢ vi tri
500 km. Mot may bay dang ¢ vi tri

dbi theo quy dao 1a duong thang d co vecto chi phuong . Tinh khoang cach tir
vi tri A dén khi dai kiém soat khong luu phat hién duge may bay (don vi km, 1am tron két qua

dén hang don vj).
===
ey

+ 1

, =1.(1 don vi dai
trong khong gian Oxyz tuong tmg vdi 6 371 krn trén thuc t&); vi tri P c6 vi do, kinh do tuong

N, ACE I::[] < Q00 Ao R P [LUH et Cos A7 cosarsin A7 sine”)

ung la co toa do
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Cau 13.

Cau 14.

Cau 15.

uigeli.xyz
Ung dung Google Maps cho phép xac dinh khoang cach giita hai vi trf trén bé mat Trai Dat khi
biét vi do va kinh d6 ctia chung. Khoang cach gitra hai vi tri P va O trén bé mat Trai Dét 1a do
dai cung nhé PQ cua dudng tron co tim O va di qua hai diém P, Q. Tinh khoang cach trén mit
. \ . IO AT (OSSR F
dét gitta hd Hoan Kiém (Ha Noi) ¢ vi tri = 02 V103518
ARk AR B B BeTu)y:

va dao Truong Sa ¢ Vi tri
* (don vi: km, két qua 1am tron dén hang don vi)

Mot tram X cé chirc nang thu - phat song dién thoai. Ban kinh phu song cua tram X [a 2 km.

Oxyz sao cho O trang v6i tram X va don vi do dai trén mdi truc toa do la

X

Chon hé truc toa
Lkm. Tyr mot noi nam ngoai vung phu soéng cua tram “*° ban An di xuyén qua khu vuc tram

xX=t{

y=1-t
X phu song va di trén mot con duong dang duong thang co phuong trinh: [‘ 7 Quang
duong ban An di vao vung phu song cua tram X bang bao nhiéu kilomét? (két qua lam tron dén
hang phan muoi)

Hinh chom ciu c6 mot day 1a mot phﬁn ctia hinh cau bi chia boi mot mat phéng. Mot rada co
thé phat hi¢n cadc muc ti€u trong khu vuc ciia mot hinh chom cau vai chiéu rong trén mat dat 1a
mot hinh tron véi ban kinh 450 km va chiéu cao 30km. Chon hé truc toa do Oxyz vO1 mat
phéng Oxy 1a mat dat (xem mat dét 1a mat phéng), truc Oz hudng 1én cao va géc toa do O
trung voi vi tri cia rada (tham khao hinh v€ bén), moi don vi trén truc 1a 1 km. Mot tén Itra
. X~ oo, Al30=T750:060 . 2 re Al LA A X
duoc phong 1én cao, bat dau tir vi tri A ( }, dy dinh bay thang v6i van toc khong doi
7 km/ gidy huéng thang dén vi tri ciia rada. Thoi gian du kién tir khi tén lira bi rada phat hién
den khi né ban trung rada la bao nhiéu gidy? (Iam tron dén hang don vi)
A

Trong khong gian vai hé truc toa do Oxyz (don vi trén mdi truc 1a mét), mot thiét bi phat song
) o I(3e2) O T S S

wifi dugc dat tai vi tri [(3:4 ) Vung phu séng cuia thiét bi 1a mot hinh cau c6 ban kinh R =

10m. Mot nguoi st dung dién thoai ding & vi tri K{xy=77:1) . Sau do, nguoi do di chuyén dén

vi tri SASREREE . Tim gia tri nguyén ciia x sao cho ca hai vi tri K va H déu cé thé bt duoc

tin hiéu wifi tir thiét bi.
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Cau 16.

Cau 17.

Cau 18.

uigeli.xyz
Mot ngudn am phat ra song am la song cau ( mat dau soéng 1a mat cau). Khi gan hé truc toa do

L © oA X \ . c A A p A (0:=3:—-1 N A A X
Oxyz v6i don vi trén moi tryc 1a mét, vi tri nguon am cé toa do ( ), cuong do am chuan

phat ra c6 ban kinh 1a 10mét. Mot ban hoc sinh di chuyén theo phuwong thing tir vi tri

N0 gx0 i M (59:2) 48 nhan ngudn am. Khi ban hoe sinh dé di chuyén tir N dén

M thi vi tri dau tién nhan dugc ngudn am la Alrrgz) .Tinh tong X tYotzy

Trong mot tiét thuc hanh vé quan sat qua dia ciu c6 mot nhdm hoc sinh cam mot qua dia cau
sao cho no khong cham vao mit ban. Trén mit ban c6 mot to gidy hinh tam giac 48C . Xét

10 5. -5 - .
trong khong gian Oxyz’ tam giac 4BC ¢6 A(3:0:0). 5(0:5:0).¢ (0.5, ]}. Gia sit bé mat qua
X . 49
. . (). +17 +(z- 3) =— i . (S)
dia cau la mat cau 20, co giao khang dinh trén qua dia cau ton
Mla b L 14 2 - L £
M(a:bic) sao cho biéu thire I =MA" +ME™ + MO qq¢ gia tri 1on nhat

tai duy nhat mot diém
va yéu cau nhom hoc sinh d6 di tim diém M néu trén. Tong ¢ T2+ ¢ bang bao nhiéu?(Lam
tron két qua dén hang phan tram).

Tai 1& Tri 4n va trudng thanh cta hoc sinh khdi 12 cua mét truong THPT CPV. Két thuc budi
1€, mdt hoc sinh khdi 12 dai dién cho cac ban tha mdt khinh khi cau véi khat vong bay cao va

vuon xa. Trong khong gian Oxyz , modi don vi ung voi 1m, gia st khinh khi ciu dang & vi tri ¢
RO T S SO S N S :=’}

phuong trinh 1a =) (I = 2p (== 10) =2

A,B,C

. Cung thoi diém d6 c¢6 ba chiéc flycam
cach nhau 3m, 4m, 5m va tao thanh mdt tam giac ABC ¢4 ba canh tiép xuc voi mat

3 L . : . S TS T, Py |
cau (S), biét rang mat phang (45C) song song v&i1 mat phang (P):2v=ps22-17=0 va co

Fay+ bz 4 L':[:'.T

Ty . .
phuong trinh dang =" ong gia tri cua IF'=a+b+c bang bao nhiéu?
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uigeli.xyz

Cau 19. Mot qua bong hinh ciu c6 ban kinh » dang dugc treo trong mot goc cia tudng nha (hai bo
tuong vudng goc véi nhau). Mot diém B cb dinh nam trén mép hai bd tudng va cach mat dat 80
cm, soi ddy treo qua bong co do dai 4B = 30 cm va day ciing 13 d6 dai ngin nhét ndi diém B
v6i mit xung quanh cta qua bong. Biét ring qua bong tiép xuc voi hai bén bo tuong va diém
thip nhit ctia qua bong cach mit dat 20 cm. Hoi qua bong co6 dudng kinh 14 bao nhiéu cm ?
(két qua 1am tron dén hang don vi)

Az

Cau 20. Mot bon chira khi hinh cau K ¢6 duong kinh 10 m tiép xuc tryc tiép véi mot birc tuong thiang

dung tai diém 7(-6:0:3) .

e J

X A

Bon dugc che chan bang mdt tam chan nghiéng, co dinh xuong mat dat tai cac diem
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Cau 21.

Cau 22.

Cau 23.

uigeli.xyz
1i0:16.25: —12:16.25: 3 . x 1 2 , .
A(0:16,25:0) 5 Bl 12,16,25; m, dong thoi dugc chong do boi cac thanh thang ding tai cac
Tinh khoang cach an toan giita tim chan £ va mit cdu K 14 bao nhiéu mét

Cho tam gide ABC ygi: A(40:0). B(0:40).C(0:0:2) .

Bén trong tam gide ¢6 mot 15 tron tam ¥ (BLED pan kinh 7 =1,

<y

Trong 16 nay dat mot qua cau K ban kinh /' = Jio .

Tam cua qua cau K 1a M{aibicflabe=0) po avb-c

M

Mot tram quan sat hinh clu ¢o duong kinh 10 m va tam 0:0:12) duoc d& bsi bdn cot thép

nhu hinh vé.

Zy

-9 vy
X 9
Céc cot thép nay chay doc theo cac canh cia mdt hinh chop tir giac déu, voi dinh M |

Vi tri cac diém cOt ndi voi mat cau khi noi lai s€ tao thanh 1 da giac. Tinh dién tich cua da giac
do.

Mo hinh qua cau

uigeli.xyz Trang 8



Cau 24.

Cau 1.

uigeli.xyz
Z 4

A
X

Mot nha san xuat 6 bi da dat m9ot mo hinh qua cau khong 10 trén mai nghiéng ctia nha xudng.

e BTSN, A
E:x+2y+2z=10 Trong d6 4,8,C la giao diém

Mit mai c6 thé duge mo ta bang mit phing
cua mat ph'fmg E v6i céc truc toa d6. MOt mo hinh qua cu ban kinh 7 =3 duoc dat tiép xuc
v6i mat phing £ tai diém C. Tir C ké duong vudng goc v6i 4B tai F . Khi thay thé qua ciu,
n6 lin trén dudng thang CF° cho dén khi qua cdu vira tiép xiic véi mat phang Oxy tai
P(a:b;0) . .. -

(a::0) thi dimg lai. Tinh @ +5

Mot bon chura khi hinh cau dat & ven song

Tam Y2288 pankinh 7 =7 (céc sé do tinh bing mét).

Tur tram bom P(=2:4:0) ¢4 mot duong dng dan khi theo huéng vé tim M .

A(6:=10:0)

Trén doan thing 4B véi va B (14:6:0) dung mot btrc tuong chin thing dung.

Xac dinh diém ma duong dng dan khi cit buc tuong cach mat dat (Oxy ) bao nhiéu mét?
DAP AN VA LOI GIAI CHI TIET
(don vi trén mdi truc tinh theo kilémét) vao khong gian, nguoi ta thiy

M A A . 5 r A . r A 1 A S A ~ <R M
rang mot khong gian phu song dién thoai c6 dang mot hinh cau (s) (tap hop nhiing diém nam
trén va nam trong mat cau tuong Ung). Bi€t mat cau cd phuong trinh

Khi gén hé toa do P07
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Cau 2.

uigeli.xyz
F =t Ay - -4 5= , , L, en . oa:R ~ \ .
Xy - 4x- 0y- 22+5=0 . Khoang céch xa nhat gitra hai diém thudc vung phu séng
1a bao nhiéu kildomét?
Loi giai
Pap an: 6.

(S)

2 n2:310 .., ., _ 2z 142, 5 —
Mit cau co tim ( )Vabanklnh R=v2"+3 +I 5=3

A, B

Goi 4, B 14 hai diém thudc ving phu song. Khi d6 c¢6 khoang cach xa nhit khi doan 4B

la duong kinh cua mat cau.

Vay khoang cach xa nhat giita hai diém thudc ving phu song 1a 6 kilomét.

A~ . L 1A ca <, 2A | I M Oxy ~ . \
Trong khong gian vdi hé truc Oxyz, gid st mat dat trung véi mdt phang ( ! ) Mot bong den
) L. A o [(-1:2;:4 \ 1z . A a. A A N .
trang tri dang khoi cau co6 tdm (- ) va ban kinh R duoc treo ¢6 dinh 1én tran nha (don vi
trén moi tryc toa do 1a 7). Mot con kién bo tuy y trén bong dén va mdt con kién khac bo tuy y
trén mat dat, giad st vecto tao bdi toa do vi tri cia 2 con kién ludn cung phuong véi dudng
r y+1 z-2
"L —= - =

2 ) 3 ., . x. N ST VP X, 1r LA A A s
thang ] - = (coi moi con kién la mgt diém). Biét lac 2 con kién gan nhau nhat c6

57
o —(m) o

khoang cach bang 10 Ban khéi ciu c6 d dai bao nhiéu ¢ .

Z

Loi giai

(Ozy)
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sing =

| 2

(0w)

. \ 2. .o (Oxy . v 1s < A , A
+ Goi @ 1a goc tao bdi A va mat ( * ) suy ra: . Goi H 1a hinh chiéu cua I 1én

, g0l £ 1a giao diém ciia (IH) va khdi cau ([’ R) . K 1a giao diém ciia duong thang qua £

. . (Oxy
va song song A voi ( W).

s N 3A qA: < Ay i~ L. A I.R . (Oxy A 1r -4 Y A
Vi KH la do dai ngan nhat gitra khoi cau ( ) va ( > ) nén lic 2 con kién gan nhau nhat
thi mét con & K, va mdt con & K, .

57 19 19

KK, = K,H=— R=4-—=
+ Theo gia thiét: 10 suy ra: S . Vay 2

l:[].l[:m ) =20(cm)

Pap sb: 20,

Mot co s& san xuat Kem lam mdt mo hinh Kem 6c qué 16n gom 2 phan: Phan Kem c6 dang
hinh cau, phan 6c qué c6 dang hinh nén (nhu hinh v€ bén). Chu co s& san xuat mudn gan mot
chiéc dén Led 16n chiéu thdng cay kem vao buodi t6i, biét rang chiéc dén nam trén mat phang

chtra duong tron (€) 1a phan tiép xtc giita phan Kem va phan dc qué. Chon hé truc toa do
Oxyz

trong khong gian thoa man

5 3 9. - 3 .
phan Kem hinh cau c6 tam 1(1;2:3) , ban kinhRi‘ =3 v phan dinh cua hinh nén 1a diém

0:1: =2 ; = ) AL A r r r (94 \ r
H(0;1;-2) day 1a duong tron c6 ban kinh R, Vo . Dé t61 vu hda lugng anh sang chiéc den co
R A A A . , L3 £ 4 T 2, \
the chiéu vao cay kem nguoi ta tinh todn rang chiéc den Led s€ phai ¢ vi tri Mlabil)as gy

tir diém M ke duoc 2 tiép tuyén voi dudng tron (©) sao cho goc gitra 2 tiép tuyén d6 khong bé
hon 0 . C6 bao nhiéu vi tri dat chiée dén Led thoa man yéu cAu cua chi co so.
Loi gidi

Pap sb: 6
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Goi 4 1a tAm cta dudng tron (€) va MCMD 15 pai tiép tuyén ké tit M dén (€)

* Ta cb: iH=(-L-1:=5)

H= (- 1) (1) (-5 =33
=R - R =¥ -0=13

2
. r= —
‘0—1:3[.; ~1) 3
—a1-2=3(y,-2) = 1:;
—2-3=3(z -3) 4
il i . I=—
IH =314 3
s | & /\'.
A|::i:i
Vay hinh nén c6 déay la duong tron c6 tam = 2 3 3/

* Goi mit phang (P) chura duong tron (C)

[‘rm} :|-/_.,I-_E | 4 |.z'|_-—f | t _‘_w_.l-/:_
) | 3 . 3 |

ted | e

0

Phuong trinh mit phang

2 " Pl= 4 A O h= — g —
Piém .‘u"E[_f}_ q+h+52-9=0=h a—1

I K s
hay M{ai—a=12)=()

* Tirdiém M ke duoc hai tiép tuyén = AM > o

P 2

— AM® = (1:>i -

o

Co 50
| +[=a=1-2]
|‘ 3 |

tei | 1

A
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Cau 4.
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f— j.'l.': Fdr+8 6= xv=-1 (1)
* Goc giita hai tiép tuyén khong bé hon 007 = sin CMA =sin 307

. I
= SINCMA = —
.

r j 2 r 5 ;- 4'.'
=la-Z| +|—a-1-=| +[1-=| =24
| 3 | 3 3
49
L '4.".'—— (
3
330 330
= —]— <a=—1+4
0 e

* Tir (1).(2) vy aeg Daei~k-R-20:12)

Vay co 5 gi4 tri nguyén thoa yéu cau bai toan.

Trczng khong gian h¢ truc toa do Oxyz , dai kiém soat khong luu san bgy co toa do O(O:O:?)
,moi don vi trén truc g voi 1km. May bay trong pham vi céch dai kiém soat 417km s€ hién

thi trén man hinh ra da. Mot may bay dang & vi tri chuyén dong theo duong

91:75:0 N aae 1 2
L73:0) (s huong vé dai kiém soat khong hru (nhu hinh v&)

M (a:b:c)

thing 9 6 véc to chi phuong (
Toa d0 cta vi tri sém nhat ma may bay xuét hién trén man hinh ra da 1a . Khi do6

at+b+c bang bao nhiéu?

Loi giai
Dap an: 463.
Vung phu song Rada duoc phat ra tir tram kiém soat 1a tap hop nhimng dlem cach tam O(0;0;0)
khong qua 417km Day la nhu’ng diém nam trén bé mat va bén trong khdi cau c6 phuong trinh
Oy =417 T :'—]”1\\'-}["}
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Cau 5.

uigeli.xyz ]
Quy dao chuyén dong cua mdy bay 1a mot duong thing c6 phuong trinh
‘.-T:jjﬁ—'-}'].f

d ‘ y=5305-T5(te )

M (222911 505-754:8)

May bay bat dau thudc ving kiém soat cia ra da khi thoa man (*)

-7

- - - T = 1390607 = 1251547 + 194654 = (0 =
s (222-91Y +(365-T51) + & = 17359 = P00 TIIMIMOM =0

t=2= M(40:4158) = AM" = 55624
t=7= M([-415:40:8) = AM" = 081395
Vay M (40 4]5:\:&}: a+h+o= 4153..
Mot khinh khi cau nghién ctru khi tuong dugc phong 1én dé€ thu thap dir liéu trong tang binh
luu. Khi cau nay co6 thiét bi din}} vi st dung tin hi@u tr cac v¢ tinh cua cong ty S d€ xac dinh vi
tri trong khong gian. Tai thoi diém quan sat, khi cau dang bay ¢ dd cao 50 km va nhén duogc tin
OXVZ (Gon vi km) nhu sau: V& tinh A tai vi trf
Cl05212:134) .
- . Tu

hi€u tir ba v¢€ tinh S c6 toa do trong khong gian

A(103: 2042 02) . o B106 20874y L
A(103 204:0 }, v¢ tinh B tai vi tri B(106: 20 4}, v¢€ tinh C tai vi tri
thoi gian truyén tin hiéu, hé thong xac dinh rang khoang cach tir vi tri M cua khinh khi cau
dén cac vé tinh 1a; MA=13km MB=20km MC=85km Tinh khoang cach tir khinh khi

cau dén gdc toa d0 O . (1am tron két qua dén hang don vi cta km).

p &
»e 26 km Y
13 km 85 km

Loi giai

Dap an: 229

M(x:iviz)

Goi . Ta co:

Jd =13 = ) f \ —
MA=13 M (S ) 13 mat chutam 4, bén kinh & = 13
= x4+ 20— 2000 — 408y — 1242+ 35900=10 (1)

N =Hr — ¥ -_ - 2 = )
MB =20 < M &(5.) 13 1t chu tam B, ban kinh K2 =20
=TT 2 =212 =410 — 14824 59300=0 (2]
MC=585= ) 5. X A , , . =82
He We(s:) 1a mat cau tim C ban kinh R, =85
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= 2= 2100 — 424y — 2082 + 06700= 0 ( 3)

7 v R - _ "1—"3.'&""- j_‘—? _ 'y
Liy @ i (1) 4a duago 0+ S+ 242=3400 =0 49412221700 = 0 (4)

Liy (2) il (3) ta duoc Dy -8y —120z + 7400 =0 < r—4p—00z+3700=0 (3)

Nhéan xét cac phuong trinh (4) va (5) déu 1a phuong trinh mit phang.

'I' ' T A v 4 b T F." —
Suy ra diém M thudc giao tuyen d cia hai mat phang [ J:3v Ay [22-1700=0 va
[,(_3'}..1'—'_1'—("0:-3_-(‘1[’]:(‘1
||'i' =x42)
0= (L=d=00) = ={n .0 |=(-192:192: - la)=—1a(12:-12:1
Ta Cé l-. L : } ”' |:”-| | ”-_-|:| l: } [ }

T{—500:500:0)

Chon diém vira thudc (P) , vira thudc (Q) =Ted

‘..'l.'=—_'_?ﬂﬂ + 12
y=800-12¢ (tel )

Phuong trinh tham s cua dig!=="

My MEd= s M (=500 4 12m; 800 12m; mp eimell

(v z )= (=500 + 1 2m: 800 —12mzm )

Thay vao phuong trinh (1) ta dugc

[:]Zm—_‘?ﬂﬂ}: F(R00—12m }: vn” = 206(12m = 500)+ 408(800—12m ) + 124m — 55900
o 280 — 280900m + 722500=0 < m = 50,

Viytoads M 1a M (100: 200: 50) = OAf = 50421 = 229 (km ]

Cau 6. Ban Binh d6 ban Nam tim duoc dudng kinh ciia qua bong 0, biét rang néu dit qua bong & mot
gdc can phong hinh hdp chir nhat, sao cho qua boéng cham (tlep xuc) voi hai birc tuong va nén
nha cta cin phong d6 (khi d6 khoang cach tir tAm qua bong dén hai buc tudng va nén nha déu
bang ban kinh ciia qua bong) thi c6 mot diém M) trén qua bong voi khoang cach lan luot dén
hai birc twong va nén nha 13 17 cm, 18 cm va 21 cm (Hinh bén dudi). Tinh duong kinh cia qua
bong r6 do, biét rang loai bong 16 tiéu chuin c6 dudng kinh tir 23 cm dén 24,5 cm (két qua 1am
tron dén hang phan chuc, don vi 1a cm).

Loi giai

Xét qua bong tiép xtic voi cac birc tudng va chon hé truc Oxyz nhu hinh vé:
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Cau 7.
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Ihh‘h‘""-n
)
HH""“-—-_._,_‘_‘_
A I:I
IHaia,a X .
Goi ( )létémcﬁamétcéuvé’_a>0.

Phuong trinh mit cau cta qua bong 1a
(S):(x—a) +(y—a) +(z—a) =a

M(xiviz) 5 5
Gia su ( i) nam trén mat cau (bé mat cuia qua bong) sao cho
d{M.(Ox))=21L d{ M. (ocz))= 18 d[ M. (oz))=17.

z=2Lv=I18x=17

Khi dé ' . Khi d6 ta c6 phuong trinh
(17—a) +{18—a) +(21—a) =a

25 — 1129+ 1054= 0 a=1197
T T T 4403 (L)

2, 2a=239¢

Vay duong kinh ctia qua bong 16 1a ¢ < Sl .
(Chuyén Lam Son - Thanh Hoa 2025) Mot cong ty
xdy dung mot h¢ thong Giam sat moi truong tai khu
cong nghi¢p. Hai cam bién khong day dugc dat tai hai vi

tri 48 trong khong gian 3 chiéu dé thu thap dir liéu

khong khi. Dé dam bao tin hiéu truyén giira hai cam bién
on dinh, cong ty thiét ké mdt bong bao vé tin hi¢u hinh

cau di dong nhung luén di qua ca hai cam bién 4 va B
Bong ndy can tiép xic v6i mat dat ¢é dam bao tinh on

Oxyz . toa

dinh. Gia st trong khong gian véi hé toa do
251 _1-77 B

A3 “}, B(-1:32) va mat dat duoc

(P):2x+yp-2z+49=

do cac diém la

mo ta bang mit phéng: ' 0. Trong
qué trinh mé phong, diém ti€p xuc gilta bong bao vé va
mit dat (goi 1a C) thay d6i. K¥ su can x4c dinh khoang

(P):2x+y-2z+9=0

cach tur géc toa do ©(0,0,0) dén diém tiép xtic € dé danh gia muc do anh hudng tur vi tri dat
thiét bi. Goi " 1a gia tri 16n nhdt, va ™ 1a gia tri nho nhat cua do dai OC- Tinh gid tri

mo+m,.
Loi giai
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Pip an: 70

QO

= AB.n, cung phuong nén A L(P), AB =6
(-2 .L::| o |1_'—1}-3—1_1.Ln|
—— =8  d(B:(P))=t—x=2
(-2) " JX e e(=2)

ABA(P)=M = M

c0 dinh

P) o s
Do( )tlep Xuc vo1 mat cau (S) tai C nen MC LIC ta1 C

| MA=d(4:(P))=38 ‘
o MC =16 = MC=4

. fR=d B P ="2
o MAME = M g | MB=d (B:(F))=2

= C thudc duong tron tim M ban kinh » = MC =4

|..'l.'=3'1|’
ABd =544 PR
— R I - | .
, o y_q, M=aBA(P)= M| -Sizig|
Ta co: , 33 3,
v =2
OH 1 v=1
ey La(o(r)=3 |-
Goi H 13 hinh chiéu cta © 1én mat phang( ) =d{o(r))

2

H=0HN(P) = H{=2-1 1}, HM =13 < 4 nén 7 nim trong dudng tron tim M ban

Kinh 7= MC=4_Suy ra OC =NOH" + HC* =\9+ HC’

= OC dat min hodc max < HC dat min hoac max

| OC, =4 [:4_52 -i= ",
|HC,, =|HM —r|=4-313 = | -

|te, =t v r=44\T3 l”".- = (43 =m
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Cau 8.

uigeli.xyz

Viy o a, =70
Heé thdng dinh vi toan cau (tén tiéng Anh 1a: Global Positioning System, viét tit 1a GPS) 1a mot
hé thong cho phép xac dinh chinh xac vi tri cua mdt vat thé bat ki trong khong gian. V61 hé truc
. , N . A=l =3 =5 . . A
toa do Oxyz thich hgp, mét vé tinh dang ¢ vi tri toa do :' =) thuong xuyén truyén tin
o, ., ., Bl-LL=-1y . ClL—1-1 . o, 2k A, <, a4
hiéu dén cac tram thu & cac vi tri ( ) va { } trén mat dat. Biét rang mat dat
. . o (S):xr =3 . . L.
dugc mo hinh héa boi phuong trinh méat cau (5) . Nguoi ta xac dinh duoc toa
2 Mab.c N 2 N e L i o
d6 diém ( ) thudc mat dat sao cho tong do dai MA+ MB + MC ppg nhat. Tinh gia tri
a+b+¢ 3 lam tron dén hang phan chuc.
Loi giai
Pap an: 21

it cin ) eo tam P(2%0) per kinn =3,

- [,JzE“r'zf‘]: (S:8:-8)=8(11-1)

. _
d (0.(ABC))=—= ,
Do J3 nén mat phang (ABC) cat mat cau (S) theo giao tuyén 1a mot dudong

R
r=+R —d” = _:II'H

tron (C) ban kinh bang

uigeli.xyz Trang 18



Cau 9.

uigeli.xyz
Chon diém D thudc (€) sao cho ABCD @3y, suy ra D(l;l;l).

.2 A , £ N MC=ME |
Xét diém M thude cung nhé BC |1y E thude doan PM sao cho I i [-”.

Mat khac CME=CBD =00 (95¢ ngj tiép cung chén cung CD). Vi vay tam giac CME déu.
|CM =CE.CB=CD
Xét hai tam gisc CMB va CED ¢4 l CBM =CDE . Do d6 hai tam giac CMB CED

N 1 — N ¥
bang nhau, suy ra 5= L1 [-_}.

T D va () guy ra MA+ MB+ MC = MA+ ED+ ME2 AD=214

¢ s CM=ADA(S Vo= AD A
Dau dang thirc xay ra khi f=ADn| }hay = Al [.‘:}_

1D yv=1+2t
. , -=1+3
Ta c6: phuong trinh tham s6 cta duong thang 4D 1a b
i=10
(1+¢) +(1+2¢) +(1+ X)) =3 0
‘ ‘ - (8) .. -
Thay phuong trinh 40 vao phuong trinh thi :
Vi =0 taco diém D(]:H).
(1 5 11 3
1279 ) .”;:J—:'—T [f-f'l-(':—tik—l]
Vi 7 tacodiém ' "/ suyra '

Heé théng dinh vi toan cdu GPS (Global Positioning System) hién tai c6 24 vé tinh, mdi vé tinh

00000 £ , . N
cach trai ddt 20000Km o i trai dAt 14 khéi cAu 6 ban kinh R =6 (nghin km). V&i mot hé

toa @6 O i chon, O 1a tam trai dit va don vi trén mdi truc 13 nghin km, hai vé tinh c6 toa

A(20:0:0), B{0:20:0). o, .2 M(xivz I S S Y
do H=o ). B(0:20:0) Xét diem (x:1:2) thudoc be mat trai dat. Tinh gia tri nhé nhat
ctia MA+MB theo don vi nghin km (lam tron dén hang don vi).

Loi giai

Pap so: 44
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Cau 10.

uigeli.xyz

Y

N . AX n , , _ . '|': ; 2 . -2 ='z
Phuong trinh mat cau trai dat tam O bankinh R=6 13+ "1 1= =30

0,4,.B

Ta ¢ tim cau cling nam trén mat phang kinh (O ) . Do d¢6 MA+MB dat gia tri nho

A . N A \ \ . A < 2 Oxy

nhat thi M nam trén duong tron 16n thudc mat phang( + ) )
oA e (Oxy

Ta dua bai toan veé xét trén mat phang( 8 ) .

Goi  va K 1an luot 1a hinh chiéu cua diém M va O trén duong thing 4B | do tam giac
OAB can tai O nén K 1a trung diém cua 4B
w

B

M
x

Ta co:

MA+ MB =~NMH + HA® +NMH + HE a,f[j MH + MH ) +(HA+ HB) =4MH" + AB*

| AB
MH 2 OK —=OM =d (0 AB)=R=—-R=132-0

032 11347 -0 + (20V3) »

Dodo
Déu bang xay ra khi # trung véi trung diém K cua AB va M thudc doan OK.

Mot robot khao sat khong gian hoat dong trong méi truong 3D c6 mot cam bién hinh cau, duoc
lap trinh dé di chuyén sao cho cam bién nay tiép xuc tai mot diém O trén mot buc tuong
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Cau 11.

uigeli.xyz

. : X
reEm 3= 4 do dac. Trong luc khao sat, cam bién

M (L;1:1)

nghiéng c6 phuong trinh 1a mit phang * -
ludn phai di qua hai diém chuédn di ¢ dinh san trong khong gian 1a diém - Vi tri cam
X . 2 A a e N(=X=3-3y o, X .2 4 e
bien tai lan do dau tién va diém t ) vi tri cam biéen tai lan do tiep theo. D¢ t61 uu
hoa phan mém diéu hudng, ky su muodn xac dinh rang: Du cam bién (hinh cau) c¢6 di chuyén
sao cho tiép xuc ¢ dau trén buc tuong, di€m ti€p xiac dé ludén nam trén mdt duong tron co dinh.
Tinh ban kinh cua duong tron c6 dinh do, tir do giup 1ap trinh robot do tim tiép diém dé dang
hon trong céc 1an do tiép theo.

Pap an: 6
v=1+1¢
cv=1+t

* Puong thang MN c6 phuong trinh tham s6 1a (Z=1 .

* Goi I'=MNA(P) 1 d6 toa d6 diém / mg v6i ! thoa man:

it lit—l—t—3=0e(-2=0e¢=2= (2323 = I =23.1v = 03,
Do mit cau (S) di qua M, N va tiép xuc v6i dudng thang 10 tai diém O nén ta co:
IO°=IM-IN=KI'-R = 10" =IM-IN =36 = [0 =0

Vay O ludn thudc dudng tron tdm 7 ban kinh B=6

Trong khong gian véi hé truc toa do Oxyz (don vi trén mdi tryc 1a kilomét), dai kiém soat

0(0;0;0)

va dugc thiét ké phat hién may bay ¢ khoang cach tdi da
A(=1000:-185:30)

khong luu san bay ¢ vi tri
500 km. Mot may bay dang & vi tri va chuyén dong véi van toc khong

d6i theo quy dao 1 dudng thang d c6 vecto chi phuong 4 =(100:80:0). Tinh khoang céch tir
vi trf A dn khi dai kiém soat khong luu phat hién duge may bay (don vi km, 1am tron két qua
dén hang don vi).

oA

e
L. ot
r =
-
St
-
-
-
-
-

Loi giai

=

Pap an: 761.
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Cau 12.
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Goi M 1a giao diém ctia duong thang d v&i mit cau (S) tam O ban kinh R =500 km. gp;
do, yéu cau bai toan 1a tinh do dai doan AM.

‘X = — 1000 + 100t

(S):x +y +Z =5000.d: ly=—185+80t — AM =20J41¢

, Z =230
Ta co: ’

Tim M :

(—1000+100t) + (=185 + 80F)" + 307 = 250000
= 1640087 = 220600t + 785125 =10

= 6560 — 9184t + 31405=10

; 17
_ 1148 + /302090 L AM <1032

164

1148 — /30290

164
vay AM =761 km.

[ = =AM =761

2 _1'"

Trong trong khong gian Oxyz, bé mat Trai Dét c6 phuong trinh: ! =1 .(1 don v1 dai
trong khong gian Oxyz tucmg ung voi 6 371 krn trén thuc t€); vi tri P c6 vi dg, kinh d¢ tuong

c"N POE (02 o 90,0 < 7 < 180) f‘['L:L‘I'ifx"L:L‘Hﬁ“"L:L‘I'iff"'ijnﬁ""'ij[]fx”}

ing la co6 toa do
Ung dung Google Maps cho phép xac dinh khoang cach giita hai vi tri trén bé mat Trai Dat kh1
biét vi d6 va kinh do cua chung. Khoang cach giita hai vi tri P va Q trén bé mat Trai Dat 1a do
dai cung nhé PQ cua dudng tron co tim O va di qua hai diém P, Q. Tinh khoang cach trén mat
dét gitta hd Hoan Kiém (Ha Noi) ¢ vi tri ~| U2 M I03531TE
SE39INL TS0, (don vi: km, két qua lam tron dén hang don vi)

va dao Truong Sa o Vi tri

Loi giai
Dap an: 1524.
Goi P va Q lan luot 12 vi tri twong tng v6i hd Hoan Kiém va dao Truong Sa

Fleos21°02'cos 1053751 cos 21702 'sin 105751 sin 21°02")

3

Ta co

O cos8739'cos [ 117560 cos 8739 cos [ 11750 5in 8739")
Suy ra
oF = (cos21°02'cos 105751 cos 21702 sin 105751510 21°02")

3

00 = (cos8739'cos 111756 cos 8739 'cos 111756 sin 839 ')

o7

00 = 0 0715354047 . =|00|=1
Do d6 PFOQ = 0973384932 Ui b 5 thuoe mat dét nén loc]

OP.O0 o
cos ‘r_‘{'){_} = _—__ = ﬂ. 0 i ].“—]'
|EH‘. ch_.:|

POQ =13,70257035°

Do do . Suy ra
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Cau 13.

Cau 14.
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‘ |
Mit khéc, mat ciu tam O, di qua P, Q ¢6 ban kinh 1 nén cung nho PO
13,70257035 %

cua duong tron do c6 do
= (0, 2391549080

dai x4p xi bang 150

Do 1 don vi dai trong khong gian Oxyz twong tmg v6i 6 371 km trén thuc té, nén khoang cach
frén mt d4t gilta hai vi tri P, Q xép xi bing (0,2391549080-0371 =15323 050305 =524 (km).
Mot tram X c6 chte nang thu - phat song dién thoai. Ban kinh phu song cua tram X 13 2 km.

OXVZ G40 cho O trung véi tram X va don vi do dai trén mdi tryc toa do 1a

Chon hé truc toa
Lkm. Ty mot noi ndm ngoai vung phu soéng cua tram X, ban An di xuyén qua khu vuc tram

xX=t{

s v=1-t

X phu song va di trén mot con duong dang dubpg thang c6 phwong trinh:, \: -V Quﬁr}g
duong ban An di vao vung phu song cua tram X bang bao nhiéu kilomét? (két qua lam tron dén
hang phan muoi)

Pap an: 1 4.
Phuong trinh ving pht song 1a: *

Quang duong ban An di trong ving phu song 1a doan 4B véi AB 13 hai giao diém cua

=

dicv=1-t,(S)x+1+z" =4

5
Ta c6 phuong trinh

r=0= A(0:1:43) B

=t (3P =42 -2 =0 2 = 1.4 km.

r=1= B(1:0:3)

Hinh chém cau c6 mt day 1a mot phan cta hinh cau bi chia boi mot mat phang. Mot rada co
the phat hi¢n cac muyc ti€u trong khu vyc ciia mot hinh chom cau véi chiéu rong trén mat dat la

mot hinh tron véi ban kinh 450 km va chiéu cao 39km. Chon hé truc toa do Oz g mat

phéng Oxy 13 mit dat (xem mat dét 1a mat phéng), truc Oz hudéng 1én cao va géc toa do O
triung v&i vi tri ctia rada (tham khao hinh v€ bén), moi don vi trén truc 1a 1 km. Mot tén ltra
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’ N =750 " y 9
duroc phéng 1én cao, bt dau tir vi tri 3% 750:00) 4 qinh bay thing véi van tée khong déi

7’km/ gidy huong thang dén vi tri cua rada. Thoi gian du kién tir khi tén lira bj rada phat hién
dén khi n6 ban tring rada 1a bao nhiéu gidy? (Iam tron dén hang don vi)
A

Loi giai

IR < - A . g0 R B(0:0:30
Gia st truc Oz it mat cau tai di€ém ( Y );truc

hinh vé.

Oy C[D;4:’~D;D)nhu

cat mat cau tai diém

Goi mit cau 13 (8 va co tam 1a 7 (% %4) 55 a <0

P 10T e (30-a) = 450° 1 4° =-33 3
Ta oo 1B =1C e (30—g) =450" 1o < a=-3300 Suy ra mat chu (S) 6 tim

7(0:0:-3300) 0t (24 3300) =3390°

a R=3390 ngn ¢6 phuong trinh 1a *

[.x':—BUr
v = T780¢
L':—ISUI

Puodng thing 40 ¢ phuong trinh 14 '

v=—30¢ v =T808 2 =—00¢

Thay - vao phuong trinh mit cau ta dugc
l
: : : F==3
(—30¢) + (7800 ) +(—00r+3300) =3390° < 081" —448¢-225=0 < o
) 225
T 227
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Khi d6 duong théng AO ¢4t miat cau tai 2 diém M va NV . Tén lira bi rada phat hién tai diém

M théa man LM clng phia so v6i mat phang Oxy Khi d6 cao do v >0 nén toa do diém
|
t=——
M ng véi 3

= M{10:-200:20) = MO = 100681

Thoi gian du kién tir khi tén lira bi rada phat hién dén khi né ban tring rada la

MO 104681 e

(giay).

Céu 15. Trong khong gian v&i hé truc toa dd Oxyz (don vi trén mdi tryc 1a mét), mot thiét bi phat song
wifi dugc dat tai vi tri (34 2). Vung phu séng cua thiét bi 14 mot hinh ciu c6 ban kinh R =
10m. Mot ngu(‘yi str dung dién thoai dimg & vi tri Kx=7:7:1) . Sau d6, ngudi d6 di chuyén dén

vi tri H(x+ 11T . Tim gi4 tri nguyén cua x sao cho ca hai vi tri K va H déu c6 thé bét duoc

tin hiéu wifi tir thiét bi.
Loi gidi
Dap an: 1.
| IK <10

| IH <10
Ca hai vi tri K va H déu c6 thé bit duoc tin hiéu wifi tir thiét bi

[(x=10) 34 (-1) <100 2220041020 [10-3T0< 210+ 310
- hn'- 3 (1) 2100 - Lﬂ-lhr—_ 60 ‘— — 3102 v = -84 310

10-3J10 < v -84 3J10 05131 <5 <1,48068

( ). Do x nguyén nén x = 1.
Céau 16. MOt ngudn am phat ra song am 13 song cau ( mat dau song 1a mat cau). Khi gan hé truc toa do

L c A X. \ p . A A , . (0:=3:-1 \ A 2
OxVZ y6i don vi trén mdi truc 13 mét, vi tri ngudn am cé toa do ( ), cuong do Am chuan
phat ra c6 ban kinh la 10 mét. Mot ban hoc sinh di chuyén theo phwong thing tir vi tri

NiT . 00 N . ) ,
N0 ggn virt ™ 592) 44 nhan ngudn am. Khi ban hoc sinh dé di chuyén tir N dén

M thi vi tri dau tién nhan dugc ngudn am la AlXoiyaizy ) .Tinh tong AR I
|1 ! ! .."- i‘
) 1)) ) ) ) _
) )))) j,!n
T N
"""" W

Loi giai
Pap an: 10.
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Phuong trinh mat cau mo ta song am phat ra tir ngudn am la

(S)rw (0 43) +(z41) =100

o o ,
NM =(-2 m'{"},phu(mg trinh duong thing MN 1a

J'.r:?—.f
r=10=-5¢1e
L:——'l 3

A . A 5 - A S \ \ M \ A 5 A
Toa dg giao diém cia mdt cau ( )Va duong thang MN la nghiém cia h¢

(x=T—1t

1 =10-5

z=—4+3¢

i (p e 3) ez 1) =100

= (T—t) +(13=5¢) +(-3+3¢) =100
t=1 A (651}

e 35102+ 127= 0 127=| (118 57 241
T35 | 357 7735 )

Gy =5 .-x-'A:=J|K”H—?"'|_+|f— T or0]r 24 s21s
) TN L 35 \ J J

—
. 35

o

N N A A(6:5:-1),, . r o aA ‘n A A A . .
N4, < N4, nén ( )la vi tri dau tién nhan dugc nguon am. Khi do

t v, +z,=10

Trong mot tiét thuc hanh vé quan sat qua dia cau c6 mot nhom hoc sinh cadm mot qua dia cau
sao cho n6 khong cham vao mat ban. Trén mat ban c6 mot to giéy hinh tam gidc ABC Xt

FI R . =1 . .
trong khong gian Oxyz, tam giécABC co 4(3:0.0). 5(0:5:0).c (0:5, I}. Gia sir bé mat qua
L - 49
o N P, L (8)
dia cau 1a mat cau 20 Cb gido khang dinh trén qua dia cau ton

tai duy nhat mot diém M (a b () sao cho bidu thirc I = MA™ +MB™ +MC dat gié tri 16n nhét

va yéu ciu nhom hoc sinh d6 di tim diém M néu trén. Tong @+ b+c bang bao nhiéu?(Lam
tron két qua dén hang phan tram).

Loi giai.
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Dap an: 2,40
10 18

+Goi U 1a trong tam tam gidc 4BC ta co 3 3% do:
T=MA"+MB +MC =G4 +GB +GC” +3IMG™ Do do bidu thite
T'=MA +MB +MC dat gi4 trj 16n nhét khi va chi khi GM 16n nhét.

G = (3:10:- 8)

IG=—[3:10- 5

0:3 . . )
+ Ta ¢6 3 trong do 1(0:0:3) la tdim mat cau (S) Khi @6 duong thang
i v ::;fl|I
16§y =10¢
-=3- &
. . =t

+ Thay * ~ "V = 106:2=3- & L4 phuong trinh mit cau ta c6 V3400 Hay duong
thang IG cat mat cau (5) tai hai diém

21 70 S @ g2l -70 56 @
3400 3400 Jumm “By/3400 JH::m Jumm

LAH LA

+ D¢ thay [G 1M, cung hudéng nén GM  16n nhét khi M= M, hay

- 21 - 70 s 4
ME 34+ =
3460 Ju{m J34008

21- T0+5
:f+f'1+:-=M+3 » 2 40

Khi @6 +f 3400

Tai 1& Tri &n va truéng thanh ciia hoc sinh khdi 12 cua mot trudng THPT CPV. Két thic budi
1€, mdt hoc sinh khdi 12 dai dién cho cac ban tha mdt khinh khi cau véi khat vong bay cao va

vuon xa. Trong khong gian “Y%, mdi don vi émg voi 1m, gia sir khinh khi cau dang & vi tri ¢
(e (o IV (v TV B -

phuong trinh 1a (5 (=1 {r=2) +(=-10) =

A.B.C

~. Cung thoi diém d6 c6 ba chiée flycam

cach nhau 3m, 4m, 5m va tao thanh mot tam giac ABC ¢4 ba canh tlep xuc vo1 mat

s (S) g . 42 (4BC P):2x—yp+2:-17=0 _, ,
cau ( ), bict rang mat phang ( ) song song v4i mit phang (7):2 va co
v+ av+bhz+e=

phuong trinh dang -~ ) Tong gia tri ciia I'=a+btc bang bao nhiéu?
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Loi gidi
bap an: -22

[(1:2:10).k=+2

Mat cAu (S) cb tim

Goi (C) ¢6 ban kinh 7 1a dudng tron giao tuyén giita mat phiang (A ) v6i mat cau (S)
Ta c6 duong tron (C) noi tiép tam giac (A 7).

Vi tam giac ABC ¢4 @ dai ba canh 3m, 4m, 5m nén tam giac 4B C vuong.

1
. S 534 ]
S =pr=r= =_= _=
it ! P 4445
Ta co 2
Khoang cach tir tim mit cdu dén mit phang (4BC) lad =vR —r =y2-1=1
. 2z (4BC) o P)2e—vi22-17=0 R
Do maét phang song song voi nén phuong trinh mat phang
4 a (Y oy e —
([‘LB() Cé dang [Jr }_ 1 Favd L ] Vél (‘i—l—f
o : 21-2+ 210+ ¢ =—17(1)
u'u.[_.rszc'}p:]«._x' : ‘|=1q_x|1n-c-|=3f,_x ‘ s
Jj.“ -[_]} . 1_" =2
Vay phuong trinh (ABC) 1a 2x—y+2:-23=0=a=-Lb=2c=-23=T=a+b+c=-22

Cau 19. Mot qua bong hinh cau co ban kinh » dang dugc treo trong mot goc cua tuong nha (hai bo
tuong vudng goc véi nhau). Mot diém B ¢ dinh nam trén mép hai bo tudng va cach mat dat 80
cm, soi day treo qua bong c6 do dai AB = 30 cm va déy ciing 1a d6 dai ngan nhéat ndi diém B
v6i mit xung quanh ciia qua bong. Biét ring qua bong tiép xuc voi hai bén bo tudng va diém
thdp nhit clia qua bong cach mat dat 20 cm. Hoi qua bong cd duong kinh 1a bao nhiéu cm ?
(két qua 1am tron dén hang don vi)
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Az

Loi giai

Pap an: 38.

: 5 I(a:bic) . R cahie>0 L 4z
Goi tam qua bong hinh cau la (a:b () ban kinh ». Dua vao hinh vé ta ¢6 abic>0 va diém
B(0:0:80)

15— 14|= 18— r IB—r =30 Ja* +b° +(c—80) =r+30
Tac BB 1A=18=r o \/r (c—80) 0

A cq . Nrdoe==dlifonv==re=h=ag=1r
Qua bong tiép xuc voi hai bén bo twong nén dipfoz))=d{l(Oz))=reb=a= 2)

7 ST ST YNy SN SRR o d I (O0))=r+ 20 c=r+ 20
Diém thap nhat cia qua bong cach mat dat 20 cm nén d{1.(Or))=1 e

3)

Vi day treo qua bong nén diém / phai thap hon diém B. Do d6 ¢ < 80 nén r + 20 < 80 = r <
60.

Thé ), (3) vao (1) ta cd

J.": WaE P 20-80) =430 e 37 1200 43600 =7 1 60r + 900

p =451 153 = 70,95070

e 27 —180r + 2700= 0 =
p=45-153 = 19,01924

Ko 1 :A =45 =153 <4 . . 2 Aqy P =90=3043 = 35,035
Déi chibu 7 < 60 thi /' =% ]:’\'G.Vayduorngklnhquacaula" 90-304/3 = 38,038

Mot bdn chira khi hinh cau K c¢6 dudng kinh 10 m tiép xtc truc tiép vi mot buc tudng thing

I(-6:0:5)

dung tai diém
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=i

X A

Bon dugc che chin bing mot tAm chin nghiéng, cb dinh xudng mit dit tai cac diém
1 a5, 1™ 1.
A(0:16.25:0) 5 Bl 12:10,25:0)

C(0;5;15) vy D125y

, dong thoi duge chong dd boi cac thanh thang dung tai cac

diém

Tinh khoang cach an toan giita tim chan £ va mit cau K 1a bao nhiéu mét
Loi giai

Tra loi: 1

- Tudng thing dimg 1a mit phing ¥ =Y.

3 . ST CT(—6:0:5) = . O(-06:5:5) .
- Mit ciu ban kinh /=37 tiép xuc tuong tai T(=0:0:5) = g Y170 )

. .o ) ) STt —1T 1A 75 0SS . —17515
- TAm chén hién tai £ di qua A0 10, 25:0), B(—12:10,25:0), C(0: 5 15) va Di—-12.5:15)

. Bt S TR I
Phuongtrinhma_‘ltcéuK['“ Oy +(y=3) +{z=0) =25

Phuong trinh mit phang tim chan £

AB=(—12:0:0) AC={0:=11.25:15) = i = (0:12:9) ~ (0,4, 3}.
Firdv+3iz—-03=10.

. [4-5+3.5-05] 30
d (OF)=" — |=—=E‘un.

"Khoéang cach an toan" giita £ va mit cau
Khoang h¢ gitra bé mat: & —+=0-3=lm
s o A[40:0), B0:40), C(0:0:2) .
Cau 21. Cho tam giac ABC i 1 ), BO:&0).€ )

Bén trong tam giac c6 mot 16 tron tim M (LL1) , ban kinh r=1,
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oy
Trong 15 nay dit mot qua cau K ban kinh /' = V10 .
Tam ctia qua ciu K 1a M(a:bic)a,byo= F_I}. Tinh ¢ +b—-c
Loi gidi

Tra loi: 1
Miit phing tam giac 4BC
(ABC): =+ 24 Z=les v vi2z—4=0, B (1112

42 véc to phap tuyén /' = (1:1:2)
Trong mit phang (4BC) ¢4 mot vong tron tam M (L.L.1) ,bankinh © =1,

Qué cau K béan kinh /"= VIO g4 (4BC) e vong tron 4y, nén tim M ciia cdu cach (45C)

i =

mot khoang (ABC)

quaM’.

d (M. (ABC)) L ik R

Khi 6 Jo Jo o

.w:i FRARPRANE

Do do

M

5 0-12° .
Mot tram quan sat hinh cau c6 duong kinh 10 m va tdm 0;0;12) dugc do badi bon cot thép

nhu hinh vé.
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Zy

0M

-9 9y

Xy 2

Cac cot thép nay chay doc theo cac canh cua mdt hinh chop tur gidc déu, voi dinh M .
Vi tri cac diém cot ndi v6i mit cau khi ndi lai s& tao thanh 1 da giac. Tinh dién tich cta da gidc
do.
Loi gidi

\ 1. =17 r
Ta dit hé @Y7 nhy hinh. Qua ciu tam M (%:0:12) pan kinh R=5 (duong kinh 10 m). Bén
cot thép trung véi bdn canh ciia mot chop tur giac déu dinh M ¢6 chan & mat dat tai
A9:000), B0:9:0 ), Cl=9:0:0), D(0:=9:0).
Vi tri cac diém cot ndi v6i mit cau

r="4

z=12-12¢

.\L/E:‘_l':ﬂ .00

MA = (9:0:-12

Lay canh M4 1am mau: co ). Suy ra

- - . 1
4 . MA =R& 9 +12° =5 i=—.
biém 7 trén dudng MA nay thudc mat cau khi 3

Suy ra diém nbi 1a A =(30:8).

3w ol I B o PE 1w
Twong tur cho ba canh con lai: BRS)C(=3hs) D (0-35)

ST CRY T () R N Y < N ,
A(3:0:8). B (0:3:8).C (=3:0:8). D, (0-38) oo o hine 2=8  nén ta tinh dién

, i eer (3 L3 (=3 .3
tich trén mit phing Oxy i bén diém 01+ (0:3) (=3:0).(0:=3)
=32

T giac

Ta dé chirng minh dugc day 1a hinh vudng 45,

= (3V2) =18

5 .
Dién tich: (don vi dién tich)

Céu 23. M4 hinh qua ciu
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Z

Mot nha san xuat 6 bi da dat mot mo6 hinh qua cau khong 16 trén mai nghiéng cua nha xudng.
E:x+2y+2z=10

Mit mai c6 thé duge mo ta bang mit phing . Trong d6 4,8,C 1a giao diém
cua mat phéng E véi cac truc toa d6. Mot mo hinh qua cAu ban kinh 7 =3 duoc dat tiép xuc
v6i mat phang £ tai diém €. Tur € ké duong vudng goc voi 4B tai F . Khi thay thé qua cau,
n6 lan trén dudng thing CF cho dén khi qua cau vira tiép xfic v6i mit phang Oxy tai
P(a;bh.0) .. .. -
(a:0:0) thi dimg lai. Tinh @ +b

Loi giai
Tra loi: 7,8
Mai: P sV taz

Giao B:C cia E véi cac truc

* Véitrue Ox (VY =7=0y= x=10 = A(10:0:0).
* Vb1 truc Oy (¥=2=0)= 2y=10 _, B(0;5:0)
* Vi truc 07 (V= =0) = 22=10 = C(0:0:5)

[ =10-=10¢
b= AB = (—10:5:0), 4B =0+ 5
-=0
Co .

(10—=10¢,:5t,:=5)-(-10:5:0) =0 = —-100+125¢, = 0= ¢, =

| de

biéu kién CFLv.
= F(2:4:0)
#(L2:2) 13 vecto chi phuong ctia dudng thang di qua tim
- r=4x

28 (&=0)

5

v 2

Vi qua céu tiép xtic v6i £ tai € nén

£ .'|_'

qua cau, khi d6 duong thiang tim dugc 1a -
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Khido MC=3< 5 145 1457 =9 5=l guy g M227)

Qua céu lan theo duong thing qua C va F, nhan CF=(2473) gy vecto chi phuong
[x=1+2¢
d,qr=2+4(tre )
z=7-5t

Vay quy dao tam:

Cuédi cing qua cAu dit xudng mit phing O%V (2=3)

Khi tiép xic O 2=r=3=T-5=3=1=08
vay 5 5/ 1adidm tidp xic véi OV

Mot bon chura khi hinh cau dat & ven song

Tam M (22:-8:8) ,ban kinh " =7 (cac s6 do tinh bang mét).

P(-2:4:0)

Tir tram bom ¢6 mot duong dng dan khi theo hudng vé tam M |

A(6:-10:0)

Trén doan thing 48 véi va B(14:6:0) dung mot btrc tuong chén thing dung.

Xéc dinh didm ma duong éng din khi ¢t bic tuong cich mit dit (?) bao nhiéu mét?
Loi giai
Tra loi: 4

Puong 6ng tir P huéng vé M

Véc to chi phuong: " = M = (24-12:8)

(v=-2+24
glt)ryr=4-12t (1=0)

Phuong trinh duong thang: z=n
Birc tuong théng ding qua A(G;—IO;O)’B(M;&O) khi do: 48 = (S;ID;D}’ k=1(0:0:1) .
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i =[;zj§.;-'}= (16:-8:0) ~ (21— 1:0)

2 JLIE R TR [y [
. Mt phang tuong: 2y—y-21=0

1
2x—y=-2=0=2t=— o
Thay g() vao 2255“[:' _.—1}
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