Task 1. Prove the linear independence of vectors @, g and r, and decompose
the vector x in terms of the vector p, g and r if they are linear independent

L1 xw={~24,7),p={0,1,2}, q={1,0, 1}, r={~1, 2, 4}). :

L. ‘-{6- 12, -|}o ’-{l, 3, 0}, ‘-{20 -1, ‘}v '-{ou -1, 1}-
13, xm{l, —4, 4}, p={2, 1, -1}, q={0, 3, 2}, r={1, 1, 1}.

"" ‘-{-9. 5. 5}0 ’-{‘- lv l}n ‘-(2' oo "’3}0 '-{"l- 20 .}0

15, x={—5, =5, 5}, p={~2,0,1}, q=(1, 3, =1}, r={0, 4, 1}.
1.6 x-{lan 2, 1}0 .-{5. 1 0}, .-{21 F: l-’}u l'-{l,o, ""l}-

17, x={~19, =1, 7}, p={0, 1,1}, q={--2,0,1}, r={3, 1, 0}.
18 ‘-{3v —3t ‘}t ’-{I- 0, 2}1 ‘-{0, 1, l}n '-(20 —'l, ‘}'

19. x={3,3, =1}, p={3, 1, 0}, qm{~1,2, 1}, ¢={-1,0, 2}.
110 xm{—1,7, =4}, p={—1,21), q={2,0,3}, r={}, 1, ~1).
L1L x={6, 5, —14}, p={1. 1,4}, am{0, =3, 2}, ¥=(2, 1, —1}.
LIZ xw{6, —1, 7}, p={1, =2, 0}, qm{~1, 1, 3}, r={1, 0, 4}.
113, x={5, 15, 0}, p={1,0, 5}, a={~1. 3, 2}, r={0, - 1,1).
L14 x={2, —1, 11}, p={1,1, 0}, g={0, 1, —2}, r={1,0, 3).
115 x={11, 5, =3}, p={1,0, 2}, q={~1, 0, 1}, r={2, 5, - 3}.
116, x={8,0, 5}, p={2, 0, 1}, q={1, 1, 0}, rm{4, 1, 2}.

1.17. x={3, 1, 8}, p={0, 1, 3}, g={1,2, 1}, r={2,0, —1}.

118 x={8, 1, 12}, p={1, 2, —1}, 4={3,0, 2}, rm{1,1,1}).
1.19. x={-9, —8, -3}, p={1, 4, 1}, q={—3, 2, 0}, r={1, -1, 2}.
120, x={~35,9, ~13}, p={0, 1, ~2}, q={3, =1, 1}, r={4, 1, 0}.
121, x={—15, 5, 6}, p={0, 5, 1}, a={3, 2L —1}, rm{~1, 1,0).
122 x={8,9, 4}, p={1,0, 1}, g={0, —2, 1}, r={1, 3, 0).

123, x={23, —14, =30}, p={2, 1, 0}, q={1, =1, 0}, r={~3, 2, 5}.
124 x={3, 1, 3}, p={2 1, 0}, q={1,0, 1}, r={4, 2, 1}.

Task 2. Check the collinearity of the vectors c: and ¢, which are given in
the basis of the vectors a and b.

21, am(], 2, 3}, b= (3,0, ~1}, c;=28+4b, ¢; =3b—1.
22 a=(1,0, 1}, b={=2,3, 5}, c;ma+2b, cy=3a—b.

23, am{~2,4, 1}, b={l, =2, 7}, ¢, =5a+3b, ¢;=22—b.
24, a={1,2, =3}, b=m{2, —1, —1}, ¢, =4a+3b, c;=8a—b.
15, a={3, 5, 4}, b=(5,9, 7}, ¢, = —2a+b, ¢y =3a~2b.

26 a={1,4, -2}, b={l,1, ~1), ¢;=a+b, c;=4a+2b.
2.7 .-{la _2' S}. b-{so "l. 0}, <y -“"A cﬂ-_b-%"



28 am{3, 4, =1}, bm{2, ~1, 1}, ¢, =6a—13b, c;=b—2a.
29. am{-2, ~3, —2}, b={(1,0, 5}, ¢, =32+, ¢, = —n~3b.
210. am{~1, 4, 2}, b=(3, =2, 6}, c; 28—, ¢;=3b—6a.
211 a=($, 0, =1}, b={7, 2, 3}, ¢, =2a—h, cy=3b—6a.

212 am{0, 3, —2}, b={1, =2, 1}, ¢; =5a—2b, ¢;=3a+5b.
213 am{—2,7, —1}, bm{=3, 5 2}, ¢, m2a+3b, c;=3a+2.
2.14. a=(3, 7, 0}, bm{l, —3, 4}, ¢, mdn—2b, ¢, =b—2a.

215, am{=1,2, ~1), b=(2, =7, 1}, ¢ym6a—2b, c;mb~In.
216. a={7,9, —2), b={5,4, 3}, ¢, =4a—b, c;=4b—a.

217, a={5, 0, =2}, b={6, 4, 3}, ¢, = 5a—3b, ¢, =6d—10a.
218, a={8 3, —1},b={4, 1, 3}, ¢, =2a—b, ¢;=2b—4a.
219, a={3, —1, 6}, b={5, 7, 10}, ¢, =4a—2b, ¢, =b—2a.
220. am{l, —2, 4}, b={7, 3, 5}, ¢; = 6a—3b, &, =b— 2.

2.21. a={3,7, 0}, b= {4, 6, ~1}, ¢;=In+2b, ¢, = 5a—Th.
222 a={2, ~1,4},b=(3, -7, —6}, ¢, =28~ 3b, ¢, =3Ia—2h
223, am= {5, —1, =2}, b={6, 0, 7}, ¢, =3n—2b, ¢, =4b— Ou.
224, aw= (=9, 5, 3}, b=(7, 1, =2}, ¢, =2a—b, ¢, =32+ 5b.

Task 3. Find the angle between two nonzero vectors: AB and AC, and the
projection of the vector AB on the vector AC.

il 4 (ll -2, 3)0’(0- -lu»lc(av —4, 5)‘

32 A (0, =3,6), B (12, -3, =3), C(=9, ~3, —6).
32.A(,3 1,805 -2,C@41,1).

34 A(—=1.2. -3, B(3.4, —6),CQ,1, 1)

36. A(5, 3, 1), B(5,20),C(64, 1)

A8 A (2 —4,6), B0, —2,4), C, —8,10).

39. 40,1, -2, BG, 1,2, C@H 1L D

3o 4 (30 3- —l)o ’(‘o 5, _2)9 C(4, lo l)'

AL AR, =1), B -1, -4),CH 1)

312 A (=1, =2,1), B(—4,-2,5), C (-8, =2, 2)
A3 A(6,2 -3, B(63,-2,C(03 )

1.14. 4 (0,0, 4), B(-3, —6,1), C (=5, —10, —1).
als. A(L ‘-8- -l)!‘.(‘v —6'°)o C("'zt ""u —l’
316 A(su "609)0 B@v "306)9000 -12, 15).



317. 4(0,2, ~4), B®, 2, 2), C(6 2 4),

319. 4 (-4,3,00, B(0,1, 3), C (-2, 4, ~2).
321 4(7,0,2), B(7,1,3), C(8, -1, 2).

322. 4(23,2),8(-1, =3, ~1), C (-3, -7, —-3).
3. 4(22,7),8(0,0,6),C(-2 5,7,

AU A(=1,2,-3), B0, 1, ~2), C(-3.4, 5

Task 4. Find the area of a parallelogram constructed on vectors a and b which
are given in terms of the vectors p and g with the angle known between them,

and find an altitude of the parallelogram which is dropped on the side
coinciding with the vector a.

A1 8P+ 29 b fpi 1, jgfm2, (53) = /6.
42 am3p 44, bep—2; fp| =4, jg w1, (3) =/,
43, a=p—3g bup2g; [pm 1/5, g w1, (1) /2
44 2 m3p=2g, DupSg; [plomd, gl =172, (1) = 5w,
45, 0mp—2g, bm2p+g; Ip| =2, |gl =3, (R) =3n/a.
A6 ampt- 3, b p—2g [pfm2, g3, (1) =3,
7. am2p—g, bupt3q; [p =3, lgfm2, (3) =2/2.
48 amdp g bup—g; [pi=7, gl =2, (;0--/4-

49. amp—dq, bup g (plm1, Jgfm2, (34) /6.
410, nmptdg, bu2p—g; [plm, jg|m2, (fR) =3,
411 4w 3p420 Bep gy (pme10, jg =1, () /2.

412 amdp—g, Bmp+26; [p =5, g =4, (5Q) =n/4.

413, am2p+3g, Dep—2g; [pl=6, gl =7, () =5/3.
A

414, nm3p—gq, b=p+24; |pi=3, gl =4, (pg)=x/3.

415, am2p+3g, bep—25; (=2, g =3, (GR)=xA.



416. am2p—3q, bu3p+ B =4, la] =1, (PO)=n/6.
417, neSptg, bump—3g [pl=1, lg=2, (p0)=#/3.
418, aeTp—2q, bmp+36 o =1/2 loi=2, (GO =2
419, am6p—g, Bop-tg; [pi=3, lgl=4, (ﬁ):m.
420, a=10p+4q, b=3p—2q; [p|=4, g =1, (pg)=n/6.
421, am6p—g, Bup-+25 Ipi=8, lal=1/2, (PQ)=7/3.
420, aw3p+dq, bug—ps pl=25, lal=2, (P)=n/2.
423, amTp+q, bemp—3g [pi=3, jg=1, (“:)-3:/4.
424, amp+3g, b=Ip—g; [pl=3, lgl=35, (pg)=2x/3.
Task 5. Check the coplanarity of vectors a,b and c.

51, a=m{2 3,1}, b={-1,0, -1}, e=(2,2, 2}.
52 a={3,2 1}, b=(2 3,4}, c={3,1, —1}.

83 am(l, 5,2}, b={—1,1, —1}, e=(1, 1, 1}.
84 am(l, =1, =3}, b=(3,2 1}, c=(2, 3, 4}.
55 a={3,3, 1}, b=(1, =2, 1}, e={1, 1, 1).

56 am(3, 1, —1),b={=2, ~1,0}, c=(5, 2, —1).
57, am={4,3, 1}, b=(1, =2, 1}, e={2, 2, 2}.

58 am={4,3, 1}, b={6,7, 4}, e={2 0, —1).

59, a=(3,2, 1}, b={1, -3, -7}, ¢=(1, 2, 3}.
510, a={3, 7,2}, b={-2,0, -1}, e={2, 2, 1}.
811 am{l, =2, 6}, b={1,0, 1}, e={2, -6, 17}.
8512 am(6, 3,4}, b={~1, =2, —1}, e=(2,1,2}.
513, am=(7, 3,4}, b={-1, -2, ~1},e={4,2, 4).
514 a={2, 3,2}, b={4, 7, 5), e=(2,0, —1).



S5.15. a={5, 3,4}, b={—-1,0, —1), c={4, 2, 4).

516 a=(3, 10, 5}, bm{-2, —2, 3}, i-{z. 3 3).
317, am{ -2, —4, ~3}, b={4, 3,1}, = {6, 7, 4).

S18 a=(3, 1, ~1), b=(1,0, —1}, cm(8, 3, —2}.

S19. am{4, 2, 2), bu (3, ~3, ~3), cm{2, 1, 2).

820, am{4, 1,2), b (9, 2, 5}, em{l, 1, —1).

521, a=(S, 3,4}, b= {4, 3, 3}, c= {9, 5, 8).

S22. a={3, 4,2}, b={l, 1,0}, c={8, 11, 6).

S23. am=(4, -1, —6}, buf], -3, =7}, cm{2, —1, ~4).
S24 a=(3, 1,0}, bm{-5, —4, -5}, cu={d, 2 4).

Task 6. Calculate the volume of a tetrahedron whose vertices are given by
points A1, Az, Az and Ay, and its attitude dropped from the point A4 on the

face A1AzAs.
61 4y (1,3, 6), 4; 2,2, 1), 4y (=1, 0, 1), 4, (4, 6, ~3).
62 Ay (~4,2,6), Ay (2, —3,0), Ay (10 5. B A. (=5 2 —
PR ) R e o6 A 2
64. 4, (2 1,4), 4, (-1, 5, ~2), 4, (-7, -3, 2), Ay (~6, -3,6).
63. 4, (=1, ~5,2), 4,(~6,0, ~3), 4, (3, 6, ~3), Ay (—10, 6, 7).
6.6. A! (oi -1, -1), A, ('-2' 3,9), Ay (lv -3, -9), A‘ (_lt ~6 3)'
67. Ay (5,2,0) 4, (2, 5,0), 4, (0, 2,4), Ay (1, 1. 1), '
68. 4, (2 1, ~2), 4, (1,2, 1), 4, (5, 0, —6), A, (=10,9, -7).
69. 4, (=2,0, -4), 4,(~1,7,1), 4, @4, —8, —4), A, (1, —4, 6).
610, 4, (14,4, 5), 4, (=5, =3, 2), A4y (~2, 6, =3 4, (2,2, ~1).
6.11. Al (‘v 2! o)b AS (3' °v "'")- “l (30 2- 0)- A‘ ('- ‘n _9)-
612 4, (2 —1,2), 4, (0,2 —1), 4, (3,2, 1), A, (-4, 2,5).
6.13. Al (ln l' z)n“: ("lo 1, 3)0 Al (2! -2 4)0 A‘ (—ln 0, _2)-
6.14. Al (L 30 l)' “3 (41 lo —-2), Al (60 3. 7)- A‘ (70 so -3)'
618 AI (l- ’o -l)o A: (2: 30 ')1 Al (3- 2' l)l A, (5, 90 "BL
G A5 =D, 42 (3,63, 4y (2,7, ), 4, (4,8, -17)

« Ay (=3,4, =7) 4, (1,5, —4), Ay (=5, -2,0) 4. 2. 5. 4)
618 4, (—1,2, =3), 4, (4 —1,0), A, @, 1. -2).0:. (‘3.(2’. 5';‘)
619. 4, (4, ~1,3), 4, (~2,1,0), 4, (0, -5, 1), A, (3,2 ~o0).

6.20. Al (‘s -1, l)u‘: (—1°u3)o “3(20 L -l).do(l -2, —‘)
621 4, (1,2,0), 4, (1, ~1,2), 4, (0, 1, —1), 4, (~3, 0, 1)

6.22, Al (I- 002)-'43 (1,2, —-l),A,(z, ‘2v l),A‘Q-lool

623, 4, (1,2, ~3), 4, (1, 0, 1), Ay (~2, —1, 6), 4, (O, ~5, —4).
6.24. 4, (3, 10, = 1), Aa (-20 3, "“s)ll‘] (_61 0, "")i 4, (lo —..2)-
6.25, AI (— 1020‘)0 Al ('_ 1, -20 _4)0 “I (30 0, -l)i A‘ (7D -3, ')‘
6.26. Al (oo -30 ')c 4: ‘—‘- l- 2)0 “l (20 ~1, 5% “‘ (3- L """)‘



Task 7. Find the distance from the point Mg to the plane passing through the
points M1, Mz, Ms.

T M (""3- 4, "'1)0 ua (‘o so -‘)‘ u! (—5. -2, o)b M. (—12. 10 ""l)‘
72, M, (1,2, —3), Ma @, —1,0), My 2,1, ~2), Mo (1, =6, =)

73 M, (=3, =1, 1), M; (=9, 1, —2), My (3, =5, 4), Mo (7,0, —1).
74 M, (1, =1, 1), M; (2,0, 3), M, @, 1, 1), M, (=24, 2).

75. M, (1, 2, 0), My (1, —1,2), My (0, 1, —1), My (2, —1,4).

76 M, (1,0, 2), My (1,2, —1), My (2 =2, 1), Mo (=5, =9, 1)

77, M, (1,2 =3), M; (1, 0, 1), My (=2, =1, 6), M, (3, =2, —9)

18 M, (3, 10, —1), M, (—2, 3, —5), M, (6,0, =3), My (—6, 7, —10).
19. M, (1,2, 4), M, (1, =2, —4), M, (3,0, 1), M, (-2, 3, 3).

7.10. "l (oi -3, ‘)o ”3 (_40 lo 2), ”. (2! -1, 5). ”0‘(—3| 4, -5)-

741 M, (1,3, 0), My (4, —1, 2), M, (3,0, 1), M, @3, 0).

7J2 ul (-2! -1, _l)o ua 0. 3,2, “l (30 1, —4), M, (-210 20, - 16).
713, "l ("3| -3, 6)0 ul (2| 1, —4), u) (0. -3, =1), ”0 G, 6, 68).

704, M, (2, —4, —3), M; (5, =6, 0), M, (1,3, =3), M, (2, —10, 8).
748, M, (1, ~1,2), M, 2 1,2), My (1, 1, 8), M, (3,2, 7).

7.16. ul (‘DJoﬂutavzo ‘)0 ul(—looi 1) “0(’- —4, ’)*

717. M, (—4, 2, 6), M, (2, =3, 0,) M, (=10, 5, 8), M, (—12, 1, 8).

719, M, (2,1, 4), M3, 5, —2), M5 (=7, =3,2), M, (-3, 1,8)

720, M, (~1, —5, 2), My (~6, 0, —3), M, (3,6, —3), M, (10, —8, 7
721. “l ml —la -1), “I (—2, 3» ’)0 ul (lo _s' -”ﬁ u‘ ("‘_o "‘30 ‘)'
720 M, (5,2, 0), M; (2,5, 0), My (1,2, 4), My (~3, —6, —%).

723 M, (2, -1, —2)0 Mi (l- 2, ‘)o u) (5.0. _Q u. (‘40 -3, 7N

734 M, (—2, 0, —4), M; (—1, 7, 1), My (4, —8, —4), M, (6,5, 3).
735, M, (14, 4, 5, My (=3, =3,2), M, (=2, —6, ~3), My (=1, =8, )
7.36. M, (1, 2, 0), M, (3, 0, —3), My (5, 2, 6), M, (—13, —8, 16).

Task 8. Find the equation of the plane passing through the point Mo
perpendicular to the vector BC.

81 4(1,0,-2,8@2 -1,3,C0, -3 2.
82 A(=1,3.4), 8(—1,50),C(%6,1)

83 A -2,0,8(0, ~1, -5, C(-21, =3)
84 A(~8,0,7), 2(-3,2,4), C(~1,4,5)
85 4 ao ""so l)v,(sv -1, _3)‘ C(J’ o’ —‘)'



B6. 4 (-3, 5, -2), B(-4,0,3), C(-3,2 3).
87. 4 (1, ~1, 8), B(~4, ~3,10), C(~1, ~1, 7).
88. 4 (-zbot "s)o '(20 7, "3)0 C(l, 10, -l)'
89. 4(1,9 ~4), B(5,7,1), C(3, 5, 0).
8.10.4(~7,0,3), B(I, - 5, —4), C (2, -3, 0),
BIL A (0, -3,5), B(~7,2,6),C (-3 2,4).
BI2 A (S, ~1,2), B(2, ~4,3), C (4, —1.3).
RI3. 4(~3,7,2), B(3, 5, 1), C(4, 5, 3).

814. 4 (ov -2n s)l '(‘v ,o 2). C(lo 4, 3)-

BIS. A (1, ~1,9), B(0,7,8), C(~1,3, 8)

8.16. 4 (—10,0,9), 512, 411), C(8 5 19).
817. 43, -3, —6), B(1,9, ~5), C (6, 6, —4).
I8 4(2,1,7),8(09,0,2),C(9, 2, 3)

15, 4 (~7,1, ~4), B, 11, ~3), C(9, 9, —1).
8.20. A (1,0, -6), B(~17,2,1), C(=9,6 1.
821. 4 (~3,1,0), B(6,3,3), C(9, 4, -2)

8.22. A(""o —253)-’0- "'30 "'1)oc(9n 3. _7)'
8.23. 4 (0, -8, 10), B (-5, 57 C(~8,0,4),
SUAQ -5, -2, 86, ~2,1),CQ, ~2 2.

Task 9. Find the angle between the planes.
91, x—3y+5m0, 2x—y+ 52— 16m0,

92 x—3y+z—1 =0, x4+2—1=0,
93. 4x—5y43z—1=0, X~4y—z+9=0.
94. 3x—y+22415=0, 3x+9%—3z— 1 =0.
95. 6x42y—4z+17m=0, Ix+3y~6z—4m=0,

9.6, x~y\/242— 1m0, x+y\ﬁ—z+3-0.
9.7. 3y—zm0, 2y 4 zm0,

98, 6x+3y—22=0, X+2p4+62—12m0,

9.9. X+2y+22—~3m0, 16x+ 12y—15z—1 =0,
9.10. 2x—y 4 524160, X+2y+3z48m0,
911 242y 42— 1m0, x4 2—1 =0,

12 x4 y+2—4m0, yb24 S,

9.13 Ix—2y—22—16=0, x+y—3z—T=0.
914, 242y +249m0, x—y+3z—] =0.
DI85 x+42y+22—Im(), 2x~y+2245=0.



9.16. 3x+2y—3z— 1m0, X+ y+z—Tm=(,
9.17. x~3y—2:—-8m(, X4 y—z4+I=0),
9.18. 3x—2y 432423 w0, y424+5m=0.
9.19, X+ Y+32—T=m0, y 42— 1 =0,

920, x—2p+2:417m0, x—2y—1=0.
921. x+2y—1=0, x+y+6=0.

921 2x =g+ S=0, 2".‘3’—7-0’

923, Sx+43y+2—18m0, 2y+1—9=0.
924, 4x+3r—2m0, X+2y+2r+5=0.
928, x+4y—z+1=0, 2x+y+az—3=0.

Task 10. Solve the problems related to a straight line in the plane:

10.1. A triangle ABC is given by the vertices A (—2; 3), B (4; 1), C (6; —5).
Find the equation of the median passing through the vertex A .

10.2. The vertices of the triangle are A (4; 6), B (-4,0), C (-1, -4). Find the
equation of the attitude dropped from the vertex A on the side BC.

10.3. Find the equation of the straight line passing through the point of
intersection of the straight lines 5x-y + 10 = 0 and 8x + 4y + 9 = 0, and which
Is parallel to the straight line given by x + 3y = 0.

10.4. With known equations of the straight lines coinciding with the two sides
pf the parallelogram: x-3y = 0 and 2x + 5y + 6 = 0, and given its vertex C (4,
-1), find the equations of the straight lines coinciding with the other sides of
the parallelogram

10.5. Given the middle points of the sides of a triangle M; (2,3), M2 (-1,2), M3
(4,5). Find the equation of the triangle sides.

10.6. The straight line is given by 2x + 3y + 4 = 0. Find an equation of the
straight line passing through the point M (2, 1) at the angle 45° to the given
straight line.

10.7. The vertices of the triangle ABC are A (-4; 2), B (2; -5), C (5,0). Find
the equation of the attitude dropped from the vertex C.

10.8. Find the equation of the straight line parallel to the other two straight
lines x + y-1 = 0, X + y-13 = 0 and which has the same distances from each of
them.

10.9. The vertices of the triangle ABC are A (-6,3), B (1,5) and C (-2,0). Find
the equation of the straight line passing through the vertex B parallel to the



side AC.

10.10. The vertices of the triangle ABC are A (-1; 2), B (3; 1), C (4; -2). Find
the equation of the attitude dropped from the vertex A.

10.11. The vertices of the triangle ABC are A (-1, 2), B (3, -1) and C (0,4).
Find the equation of the straight line passing through the vertex A parallel to
the side BC.

10.12. Find the area of the square if its two sides coincide with the straight
lines: 3x-2y + 3=0, 6x-4y +5=0.

10.13. Find a point A symmetric to B (1, -3) with respect to the straight line
x + 2y-5=0.

10.14. Two sides of the parallelogram coincide with the straight lines x-y-1 =
0, x-2y-10 = 0 and the diagonals intersect at the point M (3, -1). Find the

equations of the straight lines coinciding with the other two sides of the
parallelogram.

10.15. Find the angle between two straight lines: 4x + 6y + 5 = 0 and 5x-15y-
7=0.

10.16. Find the point symmetrical to the point P (-2,9) with respect to the
straight line x-y + 9 = 0.

10.17. The straight line 2x + 3y-6 = 0 coincides with a side of the rectangle
and an intersection point of the diagonals of the rectangle is M (5, 7). Find the
straight lines coinciding with the other sides of the rectangle if one of them is
passing through the point B (2,1).

10.18. Find the point symmetrical to the point P (-2,9), with respect to the
straight line 2x-3y +18 = 0.

10.19. The straight lines x + y = 4; 3x-2y = 12; 2x-y = 1 coincide with the
sides of a triangle. Find the area of this triangle.

10.20. Cxnactu piBHAHHS MPSMOI, IO MPOXOIUTH Y€pe3 TOUKY MEPETUHY
npsmux: 5x-y + 10 =0, 8X + 4y + 9 = 0 1 mapanenpHOi npsamoi: X + 3y = 0.
10.21. Find an inner corner of the triangle whose sides are composted by the
straight lines: 3x-y -6 =0; x-y+4=0; x + 2y = 0.

10.22. Two points are P (2; 3), Q (-1; 0) Find the equation of the straight line
passing through the point Q perpendicular to the segment PQ.

10.23. Find the angle between two straight lines: x + y-2 =0, 6x - 6y + 1 = 0.

10.24. Find the projection of the point P (1, -3/2) on the straight line 2x - 3y +



5=0.

10.25. The vertices of the triangle ABC are A (-2; 0), B (2; 4), C (4; 0). Find

the equation of the median dropped from the vertex A.

Task 12. Find the canonical equation of the straight line in the space.

21, 24 y+2~2m0, 25~ y3r4 6 m0. |
122 x-3y+2t+2-q x+3y+’+"-o‘
123 x=2y4 £—4=0, 25 +2y—7—Bwm(,
A x4pts - 2m0, x—y—22+ 2m.
125, 2x+3y+246m0, x—3y—2z+3mn
18, 3x+y—2—6m0, Ix—y 4+ 2z m),
127, x+5p+28411m0, x~y—z—1 m0.
128 3x+4y—2741 w0, 25—y + 3z +4 =0,
12.9. St*l-y—&.‘.‘-o' Xyt 25 42 m,
l&l‘ X—y—!—z-o. ’—27+l+4-0,
1211 dx+y—3z+2=0, 2x—y+z—8=0.
12,12 3x+3y—2:—1=0, 2x—3y+2+6=0.
1213, 6x—Ty—4z—2m=0, x4+ Ty—z—5m0,
1214, 8x—y—3r—1=0, x+y+2410=0.
1218, 6x—3y—4z+8=0, 6x+Sy+32+4=0.
1216 x+3y—~z~5=0, 2x— Syt 224 5=0.
1217, 2x—3y+2+6=0, x 3y—224-3ml),
1218 Sx+y+25+4=0, x—y—3242=0.
12.19. 4x+y+3+2m0, 2x—y—3z—8m=0.
12.20. 2x+4y—3z—2=0, Zx—y+z+_6-0.
1221, x+y—20—2m=0, x—=y4z42ml.
1222 x+5y—z+11=0, Xy 2810,
1223, x—y+2—2=0, X=2y=1+4=0.
1224, 6x—Ty—5~2=0, x4 Ty—4z—5=0,
12.25. x+5y+2e—35=0, lx-Sy_—-x-b..‘f-(_),

Task 13. Find the point of intersection of a line and a plane.



131

x—2 y=3 z+l
= R R
x+1 y=3 z+]

3 -4

4 84'27-5:"'”-0'

x—=1 y+5 !—l. x_3y+1'_2‘-0.

-1 4

x=1 y
|

:+3

y+4r=0,

, 3x+y~51—12=0.

1'—1

x+l y+2 1- 3. x+3y—S24+9m0.

-3

2

’ x_2y+s’+'1-o.

137, _2

2

1

-1
-1 _y—~2 z—4

—v—---——-_ x—

0
x+2 Y“ 2+4

2y+4z—19=0.

 2x—y+ 35+ 23 =0,

-1

—l
x+2 .\""2 "’3

13.10. "

nn'x -1 y-l z+2

0

2

3" Ax4+2y—x—11m0.

X=1 y4l x|

1312,

1
13.13,

o-
x+2 y—l x+3

=1

B
131a x+3 y—2 242

» X42y—g-2m0),

1
1315,

=

3 » X~y 4424 3m0.

x=2 y-2 -4

2

X=3 pye -
y434

-1
13.17.

3

2 y 1X+y 44247 =0,

x+3 y—! l—l

2

k)

3" 2x 43y + 71— 520,

x-3 y+l :+3

13.18,

2

3



X=5 y=2 sz44
13,19, ‘3 -T - 2x Sy +42 4+ 24 w0,
x=1 y~8 2458
13.20. - - -2y -
3 = u.x 2y—~324 180,

B2, X3 -1 148
R A S T

x-5 y43 z-1
1322 -:—T-T-T. 3‘,‘,7’_3‘_!'-0‘

*=1 y-2 z-6
13.23, ¥ - 1 --1.‘3.‘.’_&_,-0.
x=3 y+2 28
x+1 y x4l
1328, -
2 & 3 » X4 A4y +132—-23m0,

X=1 y-3 14§
M P = " ~ 3 .33_2’+,'_3-o'

13.24.

Task 14. Find the point M1, symmetric to the point M with respect to the line
(for tasks 1 -15) or to the plane (for tasks 16 - 31).



x=1 y+15 =z

1 -1 1
x—4 +3 z=-2
WA M i, R s PP
1 -05 1
x=2 y+15 -1
-2 e
x-0,5 y+15 z-15
0 ] 1

LR
TR0 I sl il
2 2 0

x—2 y+15 24035
0 -1 1

5 7-0
147. M (-2, —3,0), J'"';o"-"';: - l”.

x y—-1.5 -2
43 -1,0, - = B3 >
1 M(—10, =1), o o "

141. M (0, -3, -2),

143. M(1, 1, 1),

144. M(1,2,3),

46 M(2,1,0),

x-15 y z2=2
x=6 y=35 z+05
’ —3. o - = .

1410 M (3 1), 3 2 -

=1 p=)S p=
1411, MG, 3, 3), = I-’ o”-'la.

x+0,5 y+0,7 z2-2
1 -02 2
x—1 y+05 z+15

W13 M@, -2 =3 = -

x+05 y~1 z—-4
0 0o 2

-0 1,5 z—1
1415 M (0, -3, -2), - s l”--z : 4
1416 M (1,0, 1), 4x+6y+4r—25=0.
1417. M (—1,0, =1), 2x+6y—22411=0.

1418. M (0, 2, 1), 2x+4y—3=0.

1412 M (—1,2,0),

1414 M (-1,0,1),




14.19. M (2, 1, 0), y+242=0,
14.20. M (-1, 2, 0), dx—Sy—z—7T=0.
14.21. M (2, -1, 1), xmy 4222,
1422 M (1,1, D), X+4y+ 3z 4 5=0.
14.23. M(1, 2 3), 2x+410y+10z— 1 =0.
1424. M (4, -3, -2), 2410y +10z — 1 =0
1425. M (1,0, =1), 2y442- ] =0,

I4J§. M(@3, -3 <1, 2x—4y—4z—13=0,

Task 15. Reduce the equation of a line to the canonical form, draw this line

and find, depending on the result:

a) the coordinates of the center of the circle and its radius;

b) the coordinates of the foci, the length of the semi-axes and the eccentricity
of the ellipse;
c) the coordinates of the foci, the length of the semi-axes and the eccentricity
of the hyperbola and the equation of its asymptote;

d) the coordinates of the vertex and focus of the parabola, the value of the
parameter, as well as the equation of its directrix

151
15.2
15.3
154
155
15.6
15.7
15.8
15.9
15.10
15.11
15.12
15.13
15.14
15.15

X’ +y>+10x-6y+25=0
AX* +y? +2x-14y+14=0
5x* —4y* +16y-36=0
4x* +3y? +18y+15=0
y?+2x-10y+31=0

x> —2x+y=0

X’ —4y* —4x-8y-36=0
X*+y?—2x+6y+1=0
4x—3y* +12y-12=0
x*—10x+y+29=0

9x* —4y®+30x-12y-2=0
X*—y?—4x+2y+7=0
3x*+2y*-6x-12y-9=0
x*—2y*+4y-12=0

Ox* +4y? +6x—-12y+9=0

15.16
15.17
15.18
15.19
15.20
15.21
15.22
15.23
15.24
15.25
15.26
15.27
15.28
15.29
15.30
15.31

3x*+3y*—-6x+8y=0
X*+2x+4y—-7=0

4x* —8Xx+y+7=0

9x* +16y® —90x +32y+97 =0
x> +4y* —4x+8y—-28=0

4x* —y? —-8x—-6y—-25=0
X*+y?+4x-5=0

4x* +3y? —8x+12y—-32=0
9x* —16y* +90x+32y-367=0
y?—2x+4y+2=0

9x* —-16y* —18x +32y +137=0
9x* +4y* +6x-12y+9=0
X*+y?—2x+6y+1=0

4x* —y? —8x—-6y—-25=0

4x° -8x+y+7=0

9x? —-16y* +90x+32y-367=0



