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SISSEJUHATUS.

Kéesolev elementaarmatemaatika iilesannete kogu on méé-
ratud fiiisika-matemaatika pedagoogilise haru ja matemaati-
ka osakonna mittestatsionaarsetele lilidpilastele.

Ulesannete kogu koostamisel on kasutatud mitmesuguseid
elementaarmatemaatika lilesannete kogusid, neist kdige enam:

I, H.lI. ArroBoB, M.d. Beromceni, B.B. Hukmrun, A.W. Camkmm,

COopHEE 3ame9 IO 3JeMeHTapHON MATEMATHKE .,
%
2, U.,C. Papubmr n A.K. Ycakos, COODHEMK 38189 DO MATEMATHKE.

#.B, Bapanora, C.E.JaOuH, 3anma9m HA NOKA3aTEABCTEO N0 87—

Tedpe.



1. Algebralised teisendused.

Leida juured:

1. V32 (a =1).

2. V(22 + 1)(»2 + 1)°.

3. V(2 - 1)(» - 1).

a. \V(2y - 1)%(zy + a).

5. V(7 - 6)(7° + 6y + 9).
6. \/m. I

7. Vx2(a? - 1), ki x<o0.
8. Vx2y + x52 + x2,

9. WMx - 1)(x - 1 - x°)%.

Viia tegurid juurimismérgi alla:

1. 3-x\/23



12, (2 ~x+ 8 V& = Ti
13, (3--)Vm'.

4. |5= xz,\/E :

Kaotada irratsionaalsus nimetajast:

15. 102\/;—5-
V5 +\V7 + Vi1
1

16: 2 ,VB+2vVZ+vID
17. 2V3 . V7 .
VaVv3 -Vz

2 -\J6
2NZ + 2V3 -\6 - 2

73T

3
VIO - Vi5 + VI& - V2T

18.

Lihtsustada avaldised:




1 1 1
2 A=) S TS NG o

2 3 4
23.&-l. R o P e X
L () et

n“ + an = l-a
2
24, 2 - 2 RS . i E
ax-2a2 x?+x-23x-aa( *
2 s “4 2 o5
25(§ x x+y +122):4_12+4xy+1 - £
—xy 2y X"+ y+xy+x
14 —Ee -
2*‘2
26. (xq-a-o-——L— +z. .
Vx +a \&o-a

S ) RV DR P
x-a (ﬁ,\/,—_—az Ve - Ve - 22

3
28. ‘\/81(7 + 43 /2 \6x - 4 \2x .
%
29. 3—2-33\/62 - 28b + bz)(a2 - bz)(a +b) .3 > - b

\/(ﬂ*b)z :
% ,__v_,z:;;_y;z;
-4: X sz-ltx

\/ - I:
31. a ~a ‘.
Vi - V=

1 1
32. _ + ]
$ L . @& g, (2&=1)”
V3 V3



-7 -

33, n+ 2+ \Nn b TR JL-
n+2- 2-4 n+2+dn - &

}4.\!!? a+b-\f'a'.\lﬁ+va+ +

35. (14»\/{-:24»

x° ):(12* 1 ).
Vl-xz L& x \,l-xz
ki x> 1.

PR g
36. L EIE X 2 d uix>d.

e 2
1-(*7‘]‘)

- \5] 1 sl'a‘]
37. [\E(l-)*m-l'[l*’ﬁ*l-a'

kui 0<a<1l .

.. SRt s . _2_2
V3 -1 3-\V3

S lz__a.la‘_i}_;,!;
V17 - 12 V2 17 + 12 V2

27+5V3-(9+V'i)\l_

40. -
9-3V2
-2
3 > §3 <
[\/(n +1)\ﬁ+i2+ (n 1)q’I ‘:2‘] ’

aki iy ke
1 1

-2 -2 2 W
42, 1+x1) +(1-x1) ,ktx=(-n l)z'u‘n g By
kui n >1,



< e

B
43, (x1 + a7 l)(x + 8) -bIx , kui

T ()
-% _ 5 -
w sy l? ey i)
/ kuix-fg%—i, 3 T

Va v+ x + Vm -
45, SBREX T B - X 8 x = —SBR__
Va + x-Va-x l+n

Y (1) : 4{/?’14'1.
Va-2%%" +1 'f/a_..]:

7 \: 1 - a? +1]. V(l-a)z,
_V'i)

VER SR v (L_L_"_.V_?
1-Va 1+ Va

kuti a ¥ 1,
2 >0,

48, Vx+2\&=-I+Vx-2%k-1, ki x>1.

49, 1 H 1 ): ( 1 5 1 "
Vx -1 Vx + 1 V=1 Vx + 1

a2 4 p°

kus x = 2D

0. (a « x%)- % + (a - xi)- i, kul x = 4(a - 1), a>1l.
s1. Vi -Vax -1, kul x33.



52. '\/a2+a\/?+2+\/a2-u‘/§'+2.

Tdestada samasused:

1
-2 -2
3. a2 - 80T L 1-02 L2 o,

54. \/-E@'f_‘)_\/&%:_‘l. VE(ZE - RS - o2)

5. vzt Va®-1S_ \Go o - V-,

Ve MNe? - 2 kui a>b>0.
56.\B + 2V10 + 2V5 + VB8 = 2V10 + 2V5 = VA( V5 + 1) .

3
57.L1_ bt ‘/_'
V3 + 1 9+5Y3

3
S8. 320+ 14V2+ V20 - 14V2 = 4 .

%+\/§“;» 3\/6-\/%—-5.

i B % 4 £
gt P Tl Tl

o (i) (2 Vs

2Y9 + V65 . i3 + \3
6 S -V3 20 - ye5

59.

0
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63. =2 .

__iLlei___.* i SN
V2+V2+ 3  VZ-V2-V3
o Veone, B3 8.,

2. Algebralised vdrrandid.

Kas jérgnevad vdrrandid on samaviérsed?

65. x+3=2x=5 ja (x°-1)x+ 3) = (2x - 5)(x°+1).
RN P S AR VR SER B T

§7. ¥ =10 g8 (x-1)(s -2)=0. »
68, x~7 w2 ;a.x2-7x-2x.

69. 3x -1=5x+ 2 ja (x=-2)(3x-1) = (5x+2)(x - 2).

2 1
720, x**-6x+9=0 ja ety g 2 J

4
x(x+ 2) °

71. Koostada ruutvdrrand, mille lahendeiks on:

T e A5
s 10 - 72 ey R

b) _2.__.__ aa __3_____ i
Ve +\Va - b V& -vVa - b

72. Koostada biruutvdrrand, mille lahendeiks on:

a) t (J5 */3); t) 25 ja fi.



73.

74.

75.

76.

77.

78.

79.

80.

81.

SR | sk

Ruutvorrandi ax> + bx + ¢ = O lahendeiks on x4 ja X,
x x
Koostada ruutvérrand, mille lahendeiks on ;1 Jja ;g.
: 7 |
Antud ruutvérrandi ax2 + bx + ¢ = 0 lahendeid kasuta-
des koostada ruutvdérrand, mille lahendid on:

a) kaks korda suuremad;
b) poérdvdrdelised antud vdrrandi lahenditega.

Néidata, et vorrandi x2 + px + q = 0 1lahendid Xy ja Xy

rahuldavad seoseid x% + xg = 3pq - p3; xg - xg =

2 2
= 2p? - ) \/p? - 4a.
Naidata, et vdrrandi ax2 + bx + ¢ = 0 lahendid x, ja x,
rahuldavad seoseid ‘
2 3
2 2 b~ -~ 2ac , 3 Jabc - b

X1+12=——;2-—, x1+xg-—-—:3——.
Néidata, et vdrrandi ax2 + nbx + nzc = 0 lahendid on n
korda suuremad vdrrandi ax2 + bx + ¢ = 0 1lahenditest.
Vérrandi x° + px + 12 = 0 1lahendite vahe on 1. l&éara-
ta p.

Leida vdrrandi ax2 + bx + ¢ = O vaheline seos, kui la-

hendite summa on kaks korda suurem nende vahest.

Méirata vérrandis (k% - 5k + 3)x° +(3k - 1)x + 2 = 0
k nii, et lahendite suhe oleks 2.

Leida vorrandi ax2 + bx + ¢ = 0 kordajate vaheline
seos, kui lahendite jagatis on 2.



D

82. Leida vérrandi xa + px + q = O kordajate vaheline seos,

kui lahendite vahe on a.

83. Naidata, et vdérrandi x2 + px + q = 0 lahendite p&érd-

védrtuste summa on -% o

84. Toestada, et ruutvdrrandil 312 + bx+c = 0 ei saa olla

rohkem kui kaks erinevat lahendit.

85. Tdestada, et vdrrandil
2 2 aa 2
@+ +c)x“+2(@a+b+ec)x+3 =0
ei ole reaalseid lahendeid, kui a #b # c.

86. Tdestada, et vdrrandi o+ px2 + q = 0 lahendite summa

on null ja lahendite korrutis q.

3

87. Tdestada, et vdrrandi ax” + bx? + cx +d = 0 kordajate
L]

Ja lahendite vahel kehtivad seosed Xy + Xy + Xq = = g 5
Xy o« Xy + X4 0 X3+ Xy 0 Xy = % § Xy Ey e By i
Lahendada vorrandid
O HEER, g 34x2 + 225 = 0.
89, 2x* - 3x2 -~ 20 = 0.
9. 5x* + 2x2 - 423 = 0,
91. x® - 35 x> + 216 = O.
92, x® 4+ 522 - ‘s 0.
95. x® - 1s5x* - 16 = 0.

9. ﬂxz-%l)i-%xa.: 0.



-~ X5 =

2
96. (x° - x)% - 4(x®-x)-12a=0.
97. (x® + 6x = 27).(x% + 6x + 5) = - 135.
98. (2x2 + 3x ~1)%2-5(2x% + 3x + 3) + 24 = O.
99. (P-x+1)*-6x(x2-x+1)2+5"=0.
100. (x = 1)(x + 2)(x - 3)(x + 4) = 144,
101, (x+ 1)(x+ 18)(x+ 2§)x + 3) = 3.
102. (x + 3)(x + 4(x + 5)(x + 6) = 8.
103, (x + 1)(x + 3)(x = 8)(x = 7) + (x-1)(x=3)(x+4)(x+7)="]
104, (x® + 4x + 8)2 + 3x(x% + 4x + 8) + 2x° = O,
105. 2(x2 + 6x + 1)% + 5(x%+6x+1)(x%+1) + 2(x%+1)° = 0.
106. .x“+4x’-81_+3-0.
107. (x+3)*+ (x+5)"=a.
108. x* + 4x2 + 5x° + 2x - 12 = O.
109. x2(1 +x)2 + x% = 8(1 + x)°.

110. x° + j = 6(x +,§).

111. x* + 6x> + 9x2 - 100 = O.
a
112. e .Sx—é-ﬁni.
Zx-]

3, 2=1. - x.
e X - A9
11“0 H + X + 5 - l}‘-.



115.
116.
117.
18.
119.
120.

121.

iz8.
129.
130.

131.

P 1T re s

1 : 2 # o g
X° = 2¢+ 2 X°=2x+3 X 2%+ 4
1 | 2 gl Vs
12 + 2X =5 xXo 2% ¥ 2 > g e B 4
3 ;
2 9x
+ = .
(3 + x)
a2 a2 .42 g2
ax 4 12 ax ac + 8x
1 e b .\
e - X _ By w0
BESE e L g g 4

5x5 - ;1 x2 - 2lx + 5 = 0.

25x* - 100x7 - 106x° - 100x + 25 = U,
6x* - 35x7 + 62x° ~ 35z + 6 = O.

2 Jg:“ - 9x5 + 4,8 ngz -9x + 2 VE =,
2x4+23lrx5—3qx 25i-x+2-u

4

il
x? - 4xt 4 515 + 3x° - 4x + 1 = U,

€ o)
2x” + x* 4 4x0 + 4x° + x + 2= 40,
i
257w xT s 3 w2 80,
2)x « 1| = x + 4,

X am |2!5— 2‘ R 2% ; 5



-15 =

133. |22 - 6| - 4x = xa.'/

134,  [3x% - 12x + 1| = x® - 4x + 11.
135, x° - |2x® - 5x| = 12.

1%6.
137, |x -1 +|x-2] = 1.

M
]
i

6+4|x+1l+5]x—2‘-u.

138.  |x + 4 - [x2 - 4x| + x® - x = 4.
139.  Jux® - 6| + [5x% - 4] = 2%+ 2x 4 10
140, [3x% - 5| +]x® -3 = x® 4 22+ 4.
141. |12 - 5| + ]212 + 5:' =x% +2x+ 5.
1427 ll-x]-lx-2|-|x-3|'0-
143, Ix-4|—|x-2|-|x+l'-5.
144, ]x-2|¢|x-§l+‘¥2x-8]-9.
145. |x-3|-2[x+1 «2fx|-x+1=0.

146. EN ¢ SPPRREL . & ° . 28
82 ez s+ x° 8x - x° - ac x(at + o°f°
1
? 2
-~ 1 20°(1 - x) 2x - 1 l - x
147. "'_—'I‘x » - o
ne=- n’#_l 1"!14 l+n
2
148. s_;..x_z.; o= B ab

e R R NIRRT Oy
2

b
1490 bl o s 3
X4D b ~x 4(x° - b°)

a 2
1500 1~ $80 . 2=t
a“® 4 x° - 28x
x2 4a%p2 % 2(8 | a
. . 2(a + b)x, e




e |-

2 2
a a 4 anx + nx +§_5_). ax
e v s A Dt g i

153.

154.

155.

156.

157.

158.

159.

160-

lel.

162.

163.

164.°

165.

166.

x° + Ax a - a"n
azox_az-x_qa ..a?--ba.
ba-x b2+x b’ - x
A o S ol

(a - x)z 2 ;3 - ax(2a - x) :

x-2-b,x-h-¢, xzgc8, 5,
%35-2-5512-3;335—1-591; g R

2m - 8x)° + (8x - 3n)

& + x - 2n L a= 2n 7S
X

2a-n
mo

bt o [ - ]

(x + &

(22 + 2m)2 - 2(x2 + 2m)(x% - 3m) - 3(x° - 3a)° = O.

2 4
Mg?lz_xag_:_x_ = 1, kus n on reaalarv.

Faslln | 2
o s x* 8% +28° =2 .28 - 5, kus a on reaalarv.
4a2 2a

a2 . 3% = 2a(n? + x%) - p%(n® - 2x%).

a(\/;"-a)-b(\j_-b)+a+b-\/;.




167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

SR I

41x + 17y = =89

{?x + 2y = =5

ad &
b) +

034'

8y + 10z = =5
5y = 20z = 3
2y -5 =0

a%x + ay + z =0

b%x + by + 2 =0

2+ cy +2=0

X+y+2=1
{ai + by +cz =d

c

azx + bay + czz

(b +e)y+ 2)
(c + 8)(z + x)
(8 + b)(x + ¥)

{xz-y-za

& u

ro

-d2
axy = b - ¢
by-c-a
cz =8 -D

+ y +2 =6
- 3z = =12
7x + 51 - 132z = =26

kS

X +xXy+y=11

2

2

x°y + xy° =

X+12-7

xy?

= 12

30



180.

183.

184,

185.

186.

187.

188.

St e

X
+
# F<
[
g
ok

~
'

<
»

~J

LT
N
o
L
N
LI N T
+
wm

Vo SHC B -5« 6 By ek Sl &
x2 -2y - y2 = 2
B R G

‘N%a
N N

R R |
w0 N

Xy + X +y = 54
x° + y2 XA F) e 42

x5_,y3_91
Xy g



Y

189. x2
X+ys= 5
190. %% + 32 = 2(xy + 2)
X'y eig
‘191. {x2 -xy +y% a7
X -y =1
i92. X + § + x° + y2 = 8
y+x® 452 a9
193. x2 - y2 + X~y = 14
1(x® = ¥°)(x - y) = 24
194, {x5 + y5 = 186 ~ 2xy(x + y)
X+ ¥y =6
195. 72GP =3) s yxe1=0
y903x° = 6) + yx + 2= 0
196. {xz(u -35°) ~2xy + 1 =0
x2(2y2 -2) -xy +1=0
197. HJZ - 4y2 - Xy + 2 = 0
5xej - 8y2 + 3xy =2 =0
198. {(x + f 2 3)% & (xie 2)°
; 2 2
T S o

Foo 257 5 :
XS« ¥R - ) = 447
xy(x - y) = 210

199.

X+ y = 4
xq + yq = &4%

201 L R BOR T
XZJ + 2xy° o ¥ g



202. (x2 - yz)q = 180
¥ -xy -3° -1

203. x(y + 3) = 5
¥s +x) =8
z(x + y) =9

204, X+y+85=9
%0%#%-1
Xy + X2 + yz = 27

205. ﬁs—xﬂne
dz s+ ox " P
Fl!.___a
T + CYy

+ 3. = 4xyg
z° + x° = S5xysz

206. {12 + 12 = 3xyz

Xy + 2y + 23X = 47

207. x° + y2 - 22
(z -x)(z-35) =2

209. fx +y = 52
12+y2-152
x2 + 32 = 352

210. (x+y)x+y+2) =272

(y + s)(x+y+2) =120
(2 + x)(x+ 5+ 2) =96

211. VX -5 = =8



212.
213.
214.
215.
216.
217.
218.
219.
220.

221.
222.
2.
224,
225.
226.
227.
228.

229.

Y

Vx + 2 -\Vx -6 =2,
V-9 +V3 -x=5.

Ve +3+\B3x-2=7,
VE+1+Vaxs3a=l,

V7x = VX =5 = 4.

Vx - 3+ \1 - x = 3.

T g e g T M

Vx2 - 4x + Vx - x2 -Vx = 0.

\Bx° + 5x + 8 -\/3x° + 5x +1=1.
2+ 3 - -3x+2=%x+ 1)

L X an + 24 =x + 1.

V& + \6x - 9 0\/x - \6x - 9 =\/6.

\f37 - 5x - 8V2L - 5x +\5(x + 9) - 14 \box - & = 6.

Vx + \/;_:T7T-f=;:- 2 o
\2V7 +Vz -\2V7 -Vx - /28 .

W-2+\/y-5+/y+2+32y-5=7V2.

\/23 +\2x -\/5x® - 21x + 22 = 5.,
5 4 J
U7z - 3> + 8 \[(3 - 7x)73 = 7.



230,

231.

232. |

L%,
;}4.
255,
236.
5
238,
239.
240,
241.
242,

243,

244,

W ANPET g VP im X2

A e

(a +x)§ + 4(a - x)§ - 5(a? - xa)é - 0.
3 3
Ve s vE+ Va-vr- VF.

Vx =\V@-x+\b-x, kui a>b>0 .

X = a ~\V£2 - x\/x? + 32 .

Vx_+ - Vx =1
Vx + 1 &x - 1

\/x S 4 VE-- Vx - Ox -‘%\/;—:373:. .
'{}}+x+ 5\_/}4';_%5\5/;-.
3 X

=2 =X o

—2  _ovx. V1.
Vax + 1

V27 + x - V2?7 - x >

(= 1Nx =2) =(x=3p=10 _ vy
\/x2 -3x + 2 - Vgé - 7x + 12

VER - \VES - VS

_.2‘____1_\/2-6*_7._1\““.__1__,
72Vx - 3 Vx =3

2

x °

4 1 &
eV +x x-Vx2+x .




245.

2% .

247,

248.

249.

250 -

251.

252.

253.

-23 -

2 X 1 e |
X

eV -x* 3. Va-x

\/l+¥+\/ﬁ-2.05.

3

X
x +9)

' B 2)§+ 4(

-4

{\/x+y+ V2x + 4y = V2 + 4

VX + 2y -~ V2x + 2y = 2V2 - 2 .

{J? A ERE

X+ y+Xxy=9.

P 5 .5
Vx -~ 1 vy + 0,25

8 + 10 =6 .

\Wx «1 Jy + 0,25

r?‘ + 2 B
‘JX+1 V3 + 72y = y°

T, 10 "
Y2+ 7 Ve - (27 -7)°

'J?+\l¥-—\lz:ol
xy

bijy = \/?;- 28, 0

p 5



254.

255.

256.

257.

258.

259.

ol

{"\/x+y- V=7

VX +y+ Yx-73y= bz,

VG (Y +V3) = 6

X+y=9.

VBXx + y =32+ 7 =2

%@5 + 5x + 3 + 15 =3
G + 2z -N8x =0 . .

%?ngi J { = gx w3

e

+ l2x2 -

\A + 32x2 + 8x

Vs

V1 + a‘z;z - xa-l
V1 + a=2? , xa~1

Iy

kus 28>0

kus b on reaalarv.
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VASTUSED.

1. y Va-1, kul y»0; -y VvE=1, kul y<0.

2. 2+ 1) Va2 4 1. 3. (b-1)F+ 1, kul byl;
(L-b)Vb+1, ui bcl. 4. (2y-1)VF+ 5,
kul 3333 (1 -2y) &, kul yc3 .

5. (y+3)VF-6. 6. (W +8)yF: 7. -xVNa* -1.

8. x\EZ,y¢1, kul x3» 03 .-x\Jyz¢y+ s kul x<0.
9. (x2 - x+1)V¥x - 1I. 10. -V(l—l)z(l-Z-

11. \&2-_9. 12. \kxz-x+4)2(x-l').

13. -3 -2)%n-7). 1. B 5). 15. N5 +V7 «{11.

16. 2-2VZ-V5+VIO. 17. #( V30 +V5).

18. (NZ+1)X2V8 -5). 19 %("[2'.’\(‘3‘).

20, H(VF +VENNVE-VD). 2. Fh—=. 2. 35
x+ 1

Ty -x(af e g2

2
26. Vx2 +a. 27. -“—(4:-[—;2). 28. -2%=m

2
29. B(8® - v3). 30. Vi® - 4x. 3l 0. 32. -tk

x + x +1

25, 22?2 +n+1). 2. 3 25

i 2 i
B8 kM DMy Ba 35, Jo X IAbY - .
v 1

2x -
37. a(l - a), 38. . « 2 40, 4 NZ).
v w» $(9 +

al. % Vx?(nz ~Vo* - 1). 42, a(n-1). 43. O.



44,

46.
47.
48.

71.
72.
73.

80.

91.
95.
97.
99.

101.
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