4 Homep — 1 3.2.17

[loka3aTtb:

[loka3aTenbCTBO:

b-d=b-(c-(b-a)—a-(b-¢)) = b(c(bc)) — b(a(ba)) = (ba)(bc) — (bc)(ba) = 0
CKaJIHpHOC MPOU3BEICHUE BEKTOPOB PABHO 0, 3HAYUT BEKTOPHLI paClOJIOKEHBI NEPNCHANKYJISIPHO.

8 Homep - 3.2.21
Mpumep:
1?:11 :g—__j—i—é

Fy=2i+j+3k
M(2;-1;-1)

— —

|+ Fy = 3i 4 05 + 4k = (3;0;4)

s
3-2
2

b-2=A—10—3\=—2)—10
—2X—-10=0; —2X\=10; A = —5

OrtsBeT: 5

13 Homep -1 3.3.6
Mpumep:



G-b=—11i + 7j + 5k = (—11;7;5)

@8] = /(—11)2 + 72 + 5% = V121 + 49 + 25 = v/195
1

S = 5\/ 195
v195
OTBeT:

14 Homep — 1 3.3.15

PeweHue:
G- B|2 = [d|2 - [B]2 — (ab)>

G- 5|2 = 32202 — 302 = 9 - 400 — 900 = 3600 — 900 = 2700

@ - B = +/2700 = /900 - 3 = 30+/3
Otser: 30v/3

18 Homep -1 3.3.19



PeweHue:

Q-5=35-5+35 (-9 +23-25+23- (-9 = 0-3(5- D)+ 4d-H) + 0= ~7(F- )

- b =7|p-q
. e o ., 3m NG)
5-ql = |P|-|q -sin £(p,q) =4 -3 - sin(— 2 ) =12 726\/5

S=7-6V2=142v2

Ortser: 42v/2
22 Homep — 1 3.3.25

OaHo:

a=(2; —2; 1)
b=(2; 3; 6)
sina = ?

PeweHue:

a-b=3((-2)-6-1-3) —7(2-6—1-2) +k(2-3— (—2) - 2) = (~15; —10; 10)

G- b = \/( 15) + (—10)2 + 10% = v/225 + 100 + 100 = V425 = 5v/17
@ = /22 )24+12=3

b = V27 + 37 + 62 2+32+62—7

: 5V17 517

sino = =

3.7 21
OrTBeT: 5v17
T2l

23 Homep -1 3.4.14
daHo

abé =5

b(c+a)(b+20) = ?



b(Z + @) (b + 2¢) = be(b + 26) + ba(b + 2¢) = beb + 2b¢¢ + bab + 2bac

b(é+a)(b+2¢) =2 (=5) = —10

OtseT: — 10
27 Homep -1 3.4.19

daHo:
V=5

A(2; 1; —1)
B(3;0; 1)
C(2; -1; 3)

D nexwr Ha ocu Oy
D=7

PeweHue:
D = (0; ¢; 0)

AB=B-A=(3-2,0—1;1—(-1)) = (1; )
AC=C—-A=(2-2;-1-1;3— (-1 ))=( ; 4)
AD=D—-A=(0-2¢t—1;0— (-1)) = (-2

1; 1)
1 - - =
= 5|ABACAD|
ABACAD =1-((-2)-1—(t—1)-4) = —2—4(t-1) =2 — 4t =

1 1
d9=—=|—-2(2t-1)|= -2t -1
=] =22t~ 1)| = 32t — 1]

2t — 1] = 15

2t—1=15;t=8

% —1——15; t — —7
D;=(0;8;0), Dy=(0; —7;0)

Orser: (0; 8; 0) unu (0; —7; 0)
28 Howmep — 1 3.4.21

[daHo:
A1(15 25 3), A2(—2; 4; 1), A3(T; 6; 3), As(4; —3; 1)

—2(2t — 1)



Hauntwu:

a) [A14,|, |A1A;z], |A1 A
0) Saa,4,4,

B) £(A1A4, A1 As3)

nv

0) h Ha rpaHb A Ay A,

PeweHue:

AjA; = (35 2; —2)
AiAs = (6; 4; 0)
AjAy = (3; —5; —4)

a)

|A1 4y = /(-3)2 +22 + (—2)2 = V17
|A1As| = V62 +42 + 02 = 2¢/13

A1 Ay| = /3T (—B)2 + (—4)2 = 5v2

6)
1.
§=glAidy A4y
ArAs- ATAy = (8; —12; —24)
A1 Ay - AjAg| = VT8E = 28
1
——.28=14
S 5 8

B)
AjAy - AjAy
COS =
|A1A4] - |A1As3]
AjA, - AjA; =2
- 2 1
(5v2)(2v/13) 51/26
1
= arccos(———)
5v/26
r)
1. - -
V= |41 A1 A5 Ai Ay
3 2 -2
A1 AsA1As A A =6 4 0|=180
3 -5 —4



n)
1

V= §SAA1A2A3 -h
3

h=6=
7

OtBet: |A1Ay| = V1T; |A1As| = 24/13; |A1 Ay = 5v/2; S = 14; = arccos(—

32 Homep —114.1.13
Mpumep:

A(1; —5), B(4; 3)
PeweHume:

AB=B-A=(4-1;3—(-5)) = (3; 8)

1 - 3 8 8
AC = —AB=(=; =) = (1;
P T
AD = 2AB= (35 5) = (% 3)
3 3~ 3 3

~ 1
C=A+AC=(2 -23)

D= A+ AD = (3; %)

1 1
Orset: C(2; —25), D(3; §)

36 Homep — 11 4.1.23

daHo:

A(2; 1), B(—2; —2), C(-8; 6)
Hantu:

hp

PeweHue:

AB=B—-A=(-2-2;-2-1) = (—4; -3)
AC=C—A=(-8-2;6—1)=(-10;5)

|AC| = 1/(~10)2 + 52 = 5/5

1 - -
SaaBc = §|ABAC|
ABAC = (—4) -5 — (-3) - (—=10) = —50



1
= — .| -50/ =25
§=5-1-50
1
S =5 -|AC| hs
2 2.25 1
By 28 5_10 L,z

- A0l s5vE VB
Ortser: hB:2\/3

37 Homep — 11 4.1.24

daHo:

A(-2;6), B(2; 8), M(2; 2)
HanTtu:

C, D

PeweHue:

Touka M cepenyHa quaroHanemn

M- A+C _ B+ D
2 2

C=2M—A=(6; —2)
D=2M— B=(2 —4)

Ortsert: C(6; —2), D(2; —4)
41 Homep -1 5.1.14
Mpumep:

B Kak#x OKTaHTax MOTYT ObITh PACMOJIOKEHbI TOUKH, KOOPIMHATHI KOTOPBIX YAOBJIETBOPSIFOT:
)z—y=0; 2)z+2z=0; 3)zy>0; 4)zyz<0

PeweHue:

OKTaHTHI:
I:(+,+,4), IT:(+,—,+), IIT: (+,—,—), IV : (+,+,—), V:(—,+,+), VI:(—,—,+), VII: (—,—

Nz—y=0z=y
x>0,y>0;1, IV
x<0,y<O; VI, VII
Orser: I, IV, VI, VII

)z +2=0z2=—=z
x>z <;I1II, IV
x<0;z>0;V, VI
Otser: III, IV, V, VI



3)zy >0

x>0,y>0;1, IV

z<0,y<0,VI, VII

Otser: I, IV, VI, VII

4) Yz < 0; HEYETHOE YNCI0 OTPULIATEILHBIX KOOPANHAT

IT: (+a _7+)) Iv: (+a +, _)> V. (_a+) +)7 VII: (_) ) _)
Oteer: II, IV, V, VII

42 Homep -1 5.1.15

daHo:

A(4; —1; —-1)
Cdepa kacaercs minockoctein x = 0, y =0, z=10

Hauntu:

O(z0; Y03 20), R

PeweHue:
lzg| = R
|y0| =R
2o = R

0= (€1R; g9 R; €3R), €1,€9,€3 € {—1; 1}

OA=R
(e1R—4)? + (eaR+1)2+ (e3R+ 1) = R?

R*+ (—4e1+e2+e3)R+9=0

g2 +e3 € {—2;0;2}

e1=1; —4e1 +e9+ €3 € {—6; —4; —2}

Tonbko —6: R?—6R+9=0;(R—-3)2=0;R=3
—4e1+€e2+e3=—65e2+€e3=—-2;e0=—-1,e3=—1
yé

5:22 ytpa YE TyT npon3owino

0= (3; —3; —3)
Otser: O(3; —3; —3), R=3

46 Homep —114.2.2
Mpumep:

y=2zc—3

PelwieHue:

y=2zc—3
y+3 =2z



z=0;y=—-3;(0; —3)
3 3
:0'2 —3:0' — — —'0
y Y T ,x 27(2, )

Orger: % + L= (0; —3), (E, 0)
2 -3 2

50 Homep — 11 4.2.7
Mpumep:

14.2.7 9 X3 Kak 3T0 3anucaTtb

PeweHue:
4
Y="B* B
Paccrosthnie ot O : p = L
VA% + B?

B, % (>0

A
T + Y
VIZ 1B JEIB VAT B?

HopmanbHoe:

a)
2¢ - 3y+6=0
—3y=—2x—6

2 +2
=—z
k= —

3
y=02x4+6=0 — =z = -3
z=0-3y+6=0 —= y=2
B orpeskax: — + % =1

VA2 + B2 = /224 (-3)2 =13
2 3 6

T —Y e
Vi3 VI3 V13
2 3 6
Hopmaibhoe (p > 0): — x+ =

Vi3 Vi3, Vi3

6] 6
P="F="—"—"—"=7/—
V13 /13
9))
z+25=0

T =-25
k ne onpeynienén (npsiMasi BepTUKAIIbHAS)

Hopmanbhoe: — z = 2,5
p=25



y=z -1
r—y—1=0
y=1-z—-1
k=1
y=0z=1
z=0y=-1
z Y
Bo —+—=1
OTpe3Kax: 1+_1
VAT B = TR = V2
1
x — _y—
V2 o V2 \/5
I I
V2 2
r)
z + 5y =
1
=——x
V=75
_ 1
-5

ITpsimasi npoxoput yepe3 O; B OTpe3Kax He 3anucbiBaercs (a =

VA2 + B2 = /12 + 52 = /26

daHo

A(1; 1)

B(-2; 3)

k:?7y0y:?

PeweHune

L YB — YA 3—-1 2 __2
TR — T4y —2-1 -3
2

y:—§m+b
2

1=—=-1+5b
32 +5

b=1+—=—

3 3



2 5
_ — — . O b fry b = —
y=—g 0T 3
OrBet: kK = ——; opnuHaTa: :
=T PA "3

55 Homep — 11 4.2.24
Mpumep:
A(3; 2), B(3; 8), C(6; 2)
PeweHue:

1) AB:
A = 3, B = 3; KOOPIMHATHI T COBMAJAIOT
2) AC:
YA = 2, yc = 2; KOOPJIMHATHI Y COBMAJAIOT
3) BC':

T-Th _ Y~ YB

Lc—TB Yc — YB

z—3 y—8

6—3 2-8

z—3 y—8

3 -6

—2(z —3) =1(y — 8)
—2r+6=y—8

20 +y—14=0

OmBer: AB: £ =3; AC: y=2;BC: 2x+y—14=0
56 Homep — 1 5.2.2
Mpumep:

M(-2; 3; 1)
1) || Ozy; 2) M nocs Oy

PeweHue:

1)
Ozy;z =z
z=12—-1=0



cC=2
r+2z=0

Omer: 2—1=0; x+22=0
60 Homep — 1 5.2.9
Mpumep:

M(1; —1; 0)
i=(0;23), b=(-1;4;2)

PeweHue:

n=a
7

x b
i(4—

12) — (04 3) 4+ k(0 + 2) = (—8; —3; 2)
—8(x—1)—3(y+1)+2(2—0)=0
—8x+8—-3y—3+2z2=0

8r+3y—22—5=0

Otser: 8 +3y—22—5=0
65 Homep — 1 5.2.19
Mpumep:

—Oy = M(0; —4; 0)
n=(3; —2; 4)

PeweHue:

A(x — o) + B(y — y0) + C(z — 20) =0
3(zx—0)—2(y—(-4))+4(z—0)=0
3z —2(y+4)+42=0

3z —2y—8+4z=0

OtBeT: 3z — 2y +42—8 =0
69 Homep — 1 5.3.6
Mpumep:

1) M(1; 0; —1), @ = (2; 3; 0)
2) A(25 2; 2), B(6; 2; 1)

PeweHue:



1)
=142t
y=23t
z=-—1

2)
§=AB=B-A=(40; -1)

r=2+4t (xz =2+ 4t
y=2+0t;qy=2
z2=2—1 z2=2—1

z=1+2¢ T =2+4
Oter: 1) Jy=3t ;2)qy=2

z=-—1 z=2—1
70 Homep — 1 5.3.7
Mpumep:

My(4; 3; —2)

1) [l a= (3 —6;5)

2)”{m+3y+z—6:0
20 —y—4z+1=0

PeweHue:
1)

§=d=(3; —6;5)
z—4 y—3 z+2
3 -6 5

2)
7’;1—(1;3, 1)

x—4 y—3 z+ 2 x—4 y—3 z+ 2
Orser: 1) =6 ~ & ; 2) T -5 -

74 Homep — 1 5.3.12
Mpumep:

r—3 y+2 z-5
-1 2 5

PeweHue:



=—1
-1 2 5
z—3=Lz=
y+2=-2;y=—4
M1(4a_4a0)
2) Ozz;y =
xz—3 z—5_0+2_1
-1 5 2
z—3=—-Lxz=2
z—5=5;2=10
M>(2; 0; 10)

3) Oyz;z =0
y-|-2_z—5_0—3_3
2 5 -1
y+2=6y=4
z—5=15;2=20

M3(0a4,20)

Ortser: (4; —4; 0), (2; 0; 10), (0; 4; 20)



