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Kvadratické rovnice 2 

1.Řešte v R2 následující rovnice: 
1) ( )( ) 0452 =+− xx  
 
2) ( ) 82827 2 =−+ xx  

 

3) 3
9432

2

−=++
xxxx  

 
4) ( )( ) ( )xxxx −=+−− 41433  

 

5) 0
2
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−+
x

xx  
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xxxx
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−

+
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2
5

13
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2
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−

−
+
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xx
x
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8) 3
4
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=

−
−

+
xx
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9) ( ) ( ) ( ) 035133 =+−−−− xxx  

 

10)  
xxx
3

1
7

1
2

=
+

−
−

 

 

11)  
12

2
1

1
1
32

223 ++
−
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=

+
−

xxxxx
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12)  
2
2

3
3

3
2

2
3

−
+

−
−
+
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−
+

+
−
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x
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x
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x
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13)  4
5
1

3
3

=
−
−

+
−
+

x
x

x
x  

 

14)  
5
12

6
6

3
3

=
+
−

+
−
+

x
x

x
x  

 

15)  0
1

7
3

3
2

5
=

−
−

−
+

− xxx
 

 

16)  0
16
20

4
1

4
1

2

2

=
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+ x
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xx
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17)  
2

6
1

5
1

6
−

=
+

+
− xxx

 

 
18)  ( ) ( ) ( ) ( )45324 +÷+=−÷− xxxx  

 

19)  
37
38

1
82

−
+

=
−
−

x
x

x
x  

 

20)  
8
3

2
1

4
1

=
+

−
− xx

 

 

21)  
8

17
3

3
3

=
−

+
+ xx
x  

 

22)  01
1

1
2 =

+
+

−
+

−
xxx

x
x

x  

 

23)  
1

7
1

3
1

1
32 −

=
++

−
− xxxx

 

 

24)  1
3
4

6
5

2
12

2 =
−
−

+
−−

+
+
+

x
x

xxx
x  

 

25)  
94
214

23
2

32
2

2

2

−
−

=
−

−
+ x

x
xx

 

 
26)  ( ) ( )( ) 99333 23 =++−−− xxxx  

 
27)  ( ) 23242336105 22 −++−=−+ xxxx  

 
28)  ( ) ( ) 11422214 222 ++−=+−− xxxx  

 

29)  
10
113

3
3

=
−

+
+ t

t
t

 

 

30) 01
5
5

4
4

=−
−
+

−
−
+

u
u

u
u  

 

31)  
xx 25

12,0
5

1
+

−=+
+

 

 

32)  
3
8

5
5

4
1

=
+
−

+
−
+

x
x

x
x  

 

33)  3
3
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2
2

1
1

=
−
+

+
−
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+
−
+

x
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34)  ( ) ( ) ( ) ( )( )623542332 222 +−−−=−−+ xxxxx  

 

35)  
2
5

35
53

53
35

=
−
−

+
−
−

x
x

x
x  

 

36)  
1

13
1

30
1
718

223 ++
−

−
=

−
+

yyyy
y  

 

37)  
x
x

x
x

x
x

x
x

+
+

−
−
+

=
−
−

−
+
+

3
4

3
3

9
1

3
12

2  

 

38)  ( ) ( )10510
4
10

5
10

−÷+=
+

÷
− xxxx  

 

39)  04
1
13

1
1 2

=−
+
−

−







+
−

x
x

x
x  

 

40)  
3

1
5

1
4

1
1

1
−

−
+

=
−

−
− xxxx

 

 

41)  
2

1
5

1
4

1
4

1
−

−
−

=
+

−
− xxxx

 

 

42)  
3

1
6

1
3

1
5

1
−

−
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=
+

−
− xxxx

 

 

43)  ( ) ( )

















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




=



 +−−

222
2

2
1

2
131

2
112

2
1 xxx  

 

44)  
18
123

124
47

12
4

32 +
−

−
+−

+
=

+ x
x

xx
x

x
 

 

45)  
x
x

xxx
x

x
x

+
−

=
++

+
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−

+
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−

6
9
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10

6
3
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2.Pomocí substituce řešte v R2 následující rovnice: 

1) 0121100 24 =−+ −− xx  
 

2) 093
2
3

5
2
3

=−





 +

+
−







 −

+
−

x
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x

x
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x
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−
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




 −

+
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

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−
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1
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1
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1
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1
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4) ( ) 014
2
105

2
10 2

=−
+
+

+







+
+

x
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5) 
22

1
2145

2
1



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+
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
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1. Řešení: 

1)  
 

 
 

 

 

( )

2
5
4

4
133

4
1693

22
202433

2

1

2

2,1

=

−=

±−
=

±−
=

⋅
−⋅⋅−±−

=

x

x

x

 

 výsledek: 
2
54 21 =∨−= xx  

 
 
 2)  
 
 
 
 
 
 
 
 
 
 
 
 

 výsledek: 
7
2

7
2

21 −=∨= xx  

 
3)   

 
 
 
 
 
 

 

4
9

12
8

5739
24

108443939

2

1

2

2,1

−=

=

±
=

⋅
⋅⋅−±

=

x

x

x

  

 

 výsledek: 
4
912 21 −=∨= xx  

( )( )

02032
020582
0452

2

2

=−+

=−−+

=+−

xx
xxx
xx

( )

7
2
49
4

49
4

449
8449
82842849
82827

2

2

2

2

2

±=

=

=

=

=+

=−++

=−+

x

x

x

x
x

xxx
xx

0108394
108491218

3
9432

2

2

2

=−−

−=++

−=++

xx
xxxx

xxxx 36/⋅  
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 4)   
 
 
 
 
 
 
 
  
 výsledek: 30 21 =∨= xx  
  
 

5)  
 
 
 
 
 

 

( )

2
5

16
40

4
3

16
12

16
2614

16
67614

82
15841414

2

1

2

2,1

−=−=

==

±−
=

±−
=

⋅
−⋅⋅−±−

=

x

x

x

 

 

 výsledek: 
2
5

4
3

21 −=∨= xx  

 
6)  

 
 
 
 
 
 
 
 
 
  

 

( )

2
5
1

4
37

4
97

22
52477

2

1

2

2,1

=

=

±
=

±
=

⋅
⋅⋅−−±

=

x

x

x

 

 výsledek: 
2
51 21 =∨= xx  

 

( )( ) ( )
( )

( )
3,0

0155
0155
443123
443123

41433

21

2

22

22

==
=+
=−

−=++−−

−=−−+−

−=+−−

xx
xx

xx
xxxxx
xxxxx
xxxx

015148
081568

0
2

81534

2

2

=−+

=+−+

=
−

−+

xx
xxx

x
xx

( )
( ) ( )

0572
3542
3518214
313572

13
3

2
5

13
7

3
3

2
5

13
7

2

2

2

2

=+−

=+−

=+−+

=−−+
−

=−
−

+
−

=−
−

+

xx
xxx
xxxx
xxxx

xxxx
x

xxxx
x

x2/⋅  
podmínky: 0≠x  

podmínky: 
3
10 ≠∧≠ xx  

( )132/ −⋅ xx  
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( )( )34/ −+⋅ xx
 

 
 7)  
 
 
 
 
 
 

 

( )
( )

2
5

2
73

2
493

12
110433

2

1

2

2,1

−=
=

−
±−

=
−
±−

=
−⋅

−⋅⋅−±−
=

x
x

x

 

 
 výsledek: 25 21 −=∨= xx  
 
  
 8)    / 
 
 
 
 
 
 
 
 

 
( )

( ) 2
555

12
120455 2

2,1 −
−±

=
−⋅

⋅⋅−−±
=x  

 
 výsledek: nemá řešení 
 
 9)      
 
 
 
 
  

 

( ) ( )

22383

22383
2

8232
2

3232
2

1543232

2

1

2

2,1

−=−=

+=+=

±
=

±
=

⋅−⋅−±
=

x

x

x

 

  
 výsledek: 223223 21 −=∨+= xx  
 
 
  

 

( )

( )( ) ( )

0103
0162362
08232

0
12

82
4

2

2

2

2

=++−

=+−+−−

=−−−−

=
−+

−
−

+
−

xx
xxxx
xxx

xx
x

x
x

( )( ) ( )

0205
0205

1231420582
4314452

3
4

1452

2

2

22

=++

=−−−

−=−−+−

−=−−+

=
−

−
+

xx
xx

xxxxxx
xxxxx

xx
x

( ) ( ) ( )

0532

035333

035133

2

2

=−−

=−−+−−

=+−−−−

xx

xxx

xxx

podmínky: 34 ≠∧−≠ xx  

podmínky: 40 ≠∧≠ xx  ( )4/ −⋅ xx  

( )1/ −⋅  
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10)  
 
 
 
 
 
 
 
 

 

( ) ( )

3
1

24
8

4
3

24
18

24
135

24
1695

122
123455

2

1

2

2,1

−=−=

==

±
=

±
=

⋅
⋅−⋅−−±

=

x

x

x

 

 

  výsledek: 
3
1

4
3

21 −=∨= xx  

 
11)  
  

 
 
 
 
 
 
 
 

 

( ) ( )

3
1

2
6

75
6

495
32

32455

2

1

2

2,1

−=

=

±
=

±
=

⋅
⋅−⋅−−±

=

x

x

x

 

 výsledek: 
3
12 21 −=∨= xx  

 
 
 
 
 
 
 
 
 
 
 

( ) ( ) ( )( )
( )

03512
333359

137722
1131712

3
1

7
1

2

2

22

222

=−−

−−+=−

−−+=+−+

+−=−−+

=
+

−
−

xx
xxxxx

xxxxxxx
xxxxxx

xxx

( )
( )( ) ( ) ( )

0253
2221232

121132

1
2

1
1

1
32

12
2

1
1

1
32

2

222

22

223

223

=−−

−+−++=−−

+−−+=+−

+
−

+−
=

+
−

++
−

+−
=

+
−

xx
xxxxxx

xxxxx

xxxx
x

xxxxx
x

podmínky: 10 ±≠∧≠ xx  

( ) ( )11/ 22 +−+⋅ xxx  

   podmínky: 1−≠x  

( )( )11/ +−⋅ xxx  
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 12) podmínky: 32 ≠∧≠ xx  
 
  
 
 
 
 
 
 
 
 

 

( ) ( )

2
331

2
331

4
362

4
1082

22
213422

2

1

2

2,1

−
=

+
=

±
=

±
=

⋅
⋅−⋅−−±

=

x

x

x

 

 

 výsledek: 
2

331
2

331
21

−
=∨

+
= xx  

 
 
 13)  
 
 
 
 
 
 
 
 
 
 

 

( )

4
9

4
1026

4
10026

22
27242626

2

1

2

2,1

=
=

±
=

±
=

⋅
⋅⋅−−±

=

x
x

x

 

 
 výsledek: 49 21 =∨= xx  
 
 
 
 
 
 
 
 

( )( ) ( )( ) ( )( ) ( )( )
( )

01322
2132

6649
32232233

2
2

3
3

3
2

2
3

2

2

2222

=−−

=−

−−−−+=−+−

−+−−+=−++−+
−
+

−
−
+

=
−
+

+
−
+

xx
xx

xxxxxx
xxxxxxxx

x
x

x
x

x
x

x
x

( )( ) ( )( ) ( )( )
( )

072262
072262

603241262
158434152
5343153

4
5
1

3
3

2

2

22

222

=+−

=−+−

+−=−−

+−=+−+−−

−−=−−+−+

=
−
−

+
−
+

xx
xx

xxxx
xxxxxx
xxxxxx

x
x

x
x

( )( )32/ −−⋅ xx  

podmínky: 53 ≠∧≠ xx  
( )( )53/ −−⋅ xx  

( )1/ −⋅  
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 14)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

( )

9
42

2
5133

2
260133

2
137843333

2

1

2

2,1

=
−=

±−
=

±−
=

⋅−⋅−±−
=

x
x

x

 

 
 
 výsledek: 942 21 =∨−= xx  
 
 

 15) podmínky: 132 ≠∧≠∧≠ xxx  
 
  

 
 
 
 
 
 
 
 

 

( )

303

303
2

3026
2

1206
2

121466

2

1

2

2,1

+−=

−−=

±−
=

±−
=

⋅−⋅−±−
=

x

x

x

 

 
 výsledek: 303303 21 +−=∨−−= xx  
 
 
 
 
 

( )( ) ( )( ) ( )( )

( )

( )

037833
037833

198331118010

183
5

11362

183
5

11189189

63
5

113663

5
12

6
6

3
3

2

2

22

22

222

=−+

=+−−

−+=+

−+=+

−+=+−+++

+−=−−+++

=
+
−

+
−
+

xx
xx

xxx

xxx

xxxxxx

xxxxxx

x
x

x
x

( )( ) ( )( ) ( )( )
( ) ( ) ( )

0216
04235769315205
0657233345
0327123135

0
1

7
3

3
2

5

2

222

222

=−+

=−+−+−++−

=+−−+−++−

=−−−−−+−−

=
−

−
−

+
−

xx
xxxxxx
xxxxxx
xxxxxx
xxx

( )( )63/ +−⋅ xx  
 podmínky: 63 −≠∧≠ xx  

5/⋅  

( )1/ −⋅  

( )( )( )132/ −−−⋅ xxx  
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 16)  
 
 
 
 
 
 
 
 
 
 

  

( ) ( )

5
2
133

8
2

16
2
133

2
1693

2
140433

2

1

2

2,1

−=
−

=

==

±
=

±
=

⋅−⋅−−±
=

x

x

x

 

  
 výsledek: 58 21 −=∨= xx  
 
 
 17) podmínky: 211 ≠∧−≠∧≠ xxx  
 
  
 
 
 
 
 
 
 
 

 

( )

5
10
2

4
10
40

10
1921

10
36121

52
5442121

2

1

2

2,1

==

==

±
=

±
=

⋅
⋅⋅−−±

=

x

x

x

 

 
 výsledek: 54 21 =∨= xx  
  
 
 
 
 
 
 

( )( )
( )

0403
0201644
020444

0
44

20
4

4
4

1

0
16
20

4
4

4
1

2

2

2

2

2

2

=−−

=−+−−−

=−++−−

=
+−

−
+

−
−

+

=
−
−

+
−

−
+

xx
xxx
xxx

xx
x

xx

x
x

xx

( )( ) ( )( ) ( )( )
( ) ( ) ( )

04215
66101551266
1623526

116215216
2

6
1

5
1

6

2

222

222

=+−

−=+−+−−

−=+−+−−

+−=−−+−+
−

=
+

+
−

xx
xxxxx
xxxxx

xxxxxx
xxx

( )( )44/ −+⋅ xx  

                 podmínky: 4±≠x  

( )( )( )211/ −+−⋅ xxx  
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 18)     
 
 
 
 
 
 
 

 

2
537

2
537

2
537

2
457

12
11477

2

1

2

2,1

−−
=

+−
=

±−
=

±−
=

⋅
⋅⋅−±−

=

x

x

x

 

 výsledek: 
2

537
2

537
21

−−
=∨

+−
= xx  

 
 
 19)  
 
 
 
 
 
 
 
 
 

  

( )

2
1

12
6

9
12
108

12
5157

12
260157

62
27645757

2

1

2

2,1

==

==

±
=

±
=

⋅
⋅⋅−−±

=

x

x

x

 

 

 výsledek: 
2
19 21 =∨= xx  

 
  
 
 
 
 
 
 
 
 

( ) ( ) ( ) ( )
( )( ) ( )( )

017
017

15103216
32544
45324

2

2

22

=++

=−−−

−+−=−

−+=+−
+÷+=−÷−

xx
xx

xxxx
xxxx
xxxx

( )( ) ( )( )

027576
358246214

33882456614
1383782

37
38

1
82

2

22

22

=+−

−−=+−

−+−=+−−

−+=−−
−
+

=
−
−

xx
xxxx

xxxxxx
xxxx

x
x

x
x

       

      podmínky: 4
2
3

−≠∧≠ xx  

( )( )371/ −−⋅ xx    podmínky: 
7
31 ≠∧≠ xx  

( )1/ −⋅  

( )( )432/ +−⋅ xx  
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20)  
 
 
 
 
 
 
 
 

 

( ) ( )

4
6
24

6
6

36
6
306

6
9006

32
372466

2

1

2

2,1

−=−=

==

±
=

±
=

⋅
⋅−⋅−−±

=

x

x

x

 

 
 výsledek: 46 21 −=∨= xx  
 
 
 21)  
 
 
 
 
 
 
 
 
 
 
 výsledek: 55 21 −=∨= xx  
 
 
 22)  
  
 
 
 
 
 
 
 
 
 
 výsledek: nemá řešení 
 
 
 

( ) ( ) ( )( )
( )

07263
24633216
823328168
2434828

8
3

2
1

4
1

2

2

2

=−−

−−=+

−−=+−+

+−=−−+

=
+

−
−

xx
xx
xxxx
xxxx

xx
   podmínky: 24 −≠∧≠ xx  

( ) ( ) ( )( )
( )

5
25
9225

15317728
9177224248

331732438
8

17
3

3
3

2

2

22

22

±=
=

=

−=+

−=++−

−+=++−

=
−

+
+

x
x

x
xx
xxxx

xxxxx
xx

x ( )( )338/ −+⋅ xx     podmínky: 3±≠x  

( )
( )( )( ) ( )

( )( )

02
01122
01112
011111

0
1
1

1
1

01
1

1

3

32232

322

2

2

=

=−+++++−−+

=−+++++−

=−++++−−

=
+

+
−

+
−

=
+

+
−

+
−

x
xxxxxxxx
xxxxxx
xxxxxx

xxx
x

x
x

xxx
x

x
x

( )( )xxx +−⋅ 11/  

 podmínky: 10 ±≠∧≠ xx  

( )( )248/ +−⋅ xx  
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 23)  
 
 
 
 
 
 
 
 
 
 

  

( ) ( )

1
2
2

3
2
6

2
42

2
162

2
31422

2

1

2

2,1

−=−=

==

±
=

±
=

−⋅⋅−−±
=

x

x

x

 

 
 výsledek: 13 21 −=∨= xx  
 
 
 24)  
  
 
 
 
 
 
 
 
 
 

 

( )

3
2
6

11
2
22

2
148

2
1968

2
331488

2

1

2

2,1

==

−=−=

±−
=

±−
=

−⋅⋅−±−
=

x

x

x

   

 
 výsledek: 111 −=x  
 
 
 
 
 
 
 

( )( )
( )

032
742
7331
7131

11
7

1
3

1
1

1
7

1
3

1
1

2

2

2

2

22

32

=−−

=+−

=+−++

=−−++

++−
=

++
−

−

−
=

++
−

−

xx
xx
xxx
xxx

xxxxxx

xxxx
( )( )11/ 2 ++−⋅ xxx  

podmínky: Rxx ∈∧≠ 1  

( )( )
( )( ) ( )( ) ( )( )

0338
63972
6842536123

32245312

1
3
4

32
5

2
12

1
3
4

6
5

2
12

2

22

222

2

=−+

−−=−+

−−=−−+++−+−

−+=+−++−+

=
−
−

+
−+

+
+
+

=
−
−

+
−−

+
+
+

xx
xxxx
xxxxxxxx

xxxxxx
x
x

xxx
x

x
x

xxx
x

( )( )32/ −+⋅ xx  

podmínky: 32 ≠∧−≠ xx  

- nevyhovuje  podmínce 
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 25)  
 
 
 
 
 
 
 
 
 
 
 
 

 

( ) ( )

2
7

8
28

2
3

8
12

8
208

8
4008

42
214488

2

1

2

2,1

==

−=−=

±
=

±
=

⋅
−⋅⋅−−±

=

x

x

x

 

  

 výsledek: 
2
7

1 =x  

 
 
 26)  
 
 
 
 
 
 
 
 
 

 

( )

( )

( )
2

53
18

539
2

53
18

539
18

5927
18

40527
92

9942727

2

1

2

2,1

−
=

−
=

+
=

+
=

±
=

±
=

⋅
⋅⋅−−±

=

x

x

x

 

 

 výsledek: 
2

53
2

53
21

−
=∨

+
= xx  

 
 
 

( )( )
( ) ( )

02184
02184

2146464
214322322

3232
214

32
2

32
2

94
214

23
2

32
2

2

2

2

2

2

2

2

=−−

=++−

−=++−

−=++−

+−
−

=
−

+
+

−
−

=
−

+
+

xx
xx

xxx
xxx

xx
x

xx

x
x

xx
( )( )3232/ −+⋅ xx  

( )1/ −⋅  

      podmínky: 
2
3

±≠x  

- nevyhovuje podmínce 

( ) ( )( )
( )( )( ) ( )

( )( ) ( )
( )

09279
09279
9272791863
927396
9279393333
99333

2

2

3223

32

223

23

=+−

=−+−

=+−−++−−

=−−−+−

=−−−++−−−−

=++−−−

xx
xx

xxxxxx
xxxx
xxxxxxxx

xxxx

( )1/ −⋅  
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 27)    
 
 
 
 
 
 

 

( ) ( )

4
1

16
62

2
1

16
62

16
62

16
362

82
81422

2

1

2

2,1

−=
−

=

=
+

=

±
=

±
=

⋅
⋅−⋅−−±

=

x

x

x

 

 

  výsledek: 
4
1

2
1

21 −=∨= xx  

 
 
 28)  
 
 
 
 
 
 

 

( ) ( )

( )

( )
2

1025
8

10254
2

1025
8

10254
8

10820
8

64020
42

41542020

2

1

2

2,1

−
=

−
=

+
=

+
=

±
=

±
=

⋅
⋅−⋅−−±

=

x

x

x

 

 

 výsledek: 
2

1025
2

1025
21

−
=∨

+
= xx  

 
 
 
 
 
 
 
 
 
 
 
 

( )
( )

0128
23241212336105
232444336105

23242336105

2

22

22

22

=−−

−+−−−=−+

−+++−=−+

−++−=−+

xx
xxxxx

xxxxx
xxxx

( ) ( )
( ) ( )

015204
1142882484
1142442124
11422214

2

222

222

222

=−−

++−=−−−+−

++−=++−+−

++−=+−−

xx
xxxxxx
xxxxxx
xxxx
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 29)  
 
 
 
 
 
 
 
 
 

 

( )

7
15

42
873

2
42

873
42

873
42

75693
212

2190433

2

1

2

2,1

−=
−−

=

=
+−

=

±−
=

±−
=

⋅
⋅−⋅−±−

=

x

x

x

 

 

 výsledek: 
7

152 21 −=∨= xx  

 
 

30) podmínky: 54 ≠∧≠ xx  
 
  

 
 
 
 
 
 
 
 

 
( ) ( )

( ) 2
317

12
120477 2

2,1 −
−±−

=
−⋅

−⋅−⋅−±−
=x  

 
 výsledek: nemá řešení 
 
 
 
 
 
 
 
 
 
 
 
 

( )( ) ( )
( )

090321
090321

33113010903030
33113931030
311331030

10
113

3
3

2

2

22

22

=−+

=+−−

+=−−++

+=−−++

+=+−+

=
−

+
+

tt
tt

ttttt
ttttt

ttttt
t

t
t

( )310/ +⋅ tt  

( )1/ −⋅  

podmínky: 30 −≠∧≠ xx  

( )( ) ( )( ) ( )( )
( ) ( ) ( )

0207
02092020
0204520542045
0454554

01
5
5

4
4

2

222

222

=−+−

=−+−+−−−−

=+−−−−+−−−+−

=−−−−+−−+

=−
−
+

−
−
+

uu
uuuuuu

uuuuuuuuu
uuuuuu

u
u

u
u ( )( )54/ −−⋅ uu  
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 31)  
 
 
 
 
 
 
 
 
 
 

 

8,0
33

8,0
326

4,0
33

8,0
326

8,0
326

8,0
126

4,02
154,0466

2

1

2

2,1

−−
=

−−
=

+−
=

+−
=

±−
=

±−
=

⋅
⋅⋅−±−

=

x

x

x

 

 

 výsledek: 
4,0

33
4,0

33
21

−−
=∨

+−
= xx  

 
 32)  
 
 
 
 
 
 
 
 
 
 
 

   

( )

14
4

488

10
4

488
4

488
4

23048
22

2280488

2

1

2

2,1

−=
−−

=

=
+−

=

±−
=

±−
=

⋅
⋅−⋅−±−

=

x

x

x

 

 
 výsledek: 1410 21 −=∨= xx  
 
 
 
 
 

( )( )
( )

( )

01564,0
5534,025
5251522,025
51025252,025
52552,025
25

12,0
5

1

2

2

2

2

=++

−−=++++

−−=++++

−−=+++++

−−=++++
+

−=+
+

xx
xxxx
xxxx
xxxxx
xxxx

xx
( )( )xx 255/ ++⋅  

 podmínky: 
2
55 −≠∧−≠ xx  

( )( ) ( )( ) ( )( )
( ) ( ) ( )

028082
028082

160881206
160886027360273
20820932093

548453543
3
8

5
5

4
4

2

2

22

222

222

=−+

=+−−

−+=+

−+=+−+++

−+=+−+++

+−=−−+++

=
+
−

+
−
+

xx
xx

xxx
xxxxxx
xxxxxx

xxxxxx
x
x

x
x ( )( )543/ +−⋅ xx  

( )1/ −⋅  

podmínky: 54 −≠∧≠ xx  
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 33) podmínky: 321 ≠∧≠∧≠ xxx  
  
 
 
 
 
 

 
 
 
 

 

( )

6
1311

24
13444

6
1311

24
13444

24
13444

24
20844

122
123644444

2

1

2

2,1

−
=

−
=

+
=

+
=

±
=

±
=

⋅
⋅⋅−−±

=

x

x

x

 

 

 výsledek: 
6

1311
6

1311
21

−
=∨

+
= xx  

 
 
 34)  
 
 
 
 
 
 
 
 
 

  

( )

9
4

36
16

4
36

144
36

6480
36

409680
182

321848080

2

1

2

2,1

==

==

±
=

±
=

⋅
⋅⋅−−±

=

x

x

x

 

 

 výsledek: 
9
44 21 =∨= xx  

 
 

( )( )( ) ( )( )( ) ( )( )( ) ( )( )( )
( )( ) ( )( ) ( )( ) ( )( )

(

0364412
1833183181163

293336342262336233
32332323232
3213213312321

3
3
3

2
2

1
1

2

2323

223223223223

2222

=+−

−+−=+−−

−++−−=+−−+−++−−+−++−−+−

−+−=−−++−−++−−−

−−−=−−++−−++−−+

=
−
+

+
−
+

+
−
+

xx
xxxxxx

xxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxx
xxxxxxxxxxxx

x
x

x
x

x
x

( ) ( ) ( ) ( )( )
( ) ( ) ( ) ( )

0328018
0328018

3756135245
1216325401641299124
1216325401641299124

623542332

2

2

22

2222

2222

222

=+−

=−+−

+−=++−

+−−+−=−+−++

−+−+−=+−−++

+−−−=−−+

xx
xx

xxxx
xxxxxxxx
xxxxxxx

xxxxx

( )1/ −⋅  

( )( )( )321/ −−−⋅ xxx  
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35) podmínky: 
3
5

5
3

≠∧≠ xx  

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

( )

7
1

14
2

7
14
98

14
4850

14
230450

72
7745050

2

1

2

2,1

==

==

±
=

±
=

⋅
⋅⋅−−±

=

x

x

x

 

 

 výsledek: 
7
17 21 =∨= xx  

 
 36) podmínky: 1≠y  
 
    
 
 
 
 
 
 
 
 

  

( ) ( )

4
2
8

9
2

18
2
135

2
1695

2
136455

2

1

2

2,1

−=−=

==

±
=

±
=

⋅−⋅−−±
=

x

x

x

 

 výsledek: 49 21 −=∨= xx  

( )( ) ( )( ) ( )( )

( )

( )

07507
07507

75170756812068

153415
2
5346034

153415
2
52530993025

3553
2
553533535

2
5

35
53

53
35

2

2

22

22

222

=+−

=−+−

+−=+−

+−=+−

+−=+−++−

−−=−−+−−

=
−
−

+
−
−

xx
xx

xxxx

xxxx

xxxxxx

xxxxxx

x
x

x
x ( )( )xx 3553/ −−⋅

2/⋅  

( )1/ −⋅  

( )( ) ( ) ( )

0365
43301772518

1313303030771818
1131301718

1
13

1
30

1
718

2

22

222

22

223

=−−

++=++

+−++=+++

−−++=++

++
−

−
=

−
+

yy
yyyy

yyyyyy
yyyyy

yyyy
y ( )1/ 3 −⋅ y  
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37)  

 
 
 
 
 
 
 
 
 
 
 
 

  

( )

4
5

8
10

1
8
8

8
91

8
811

42
45411

2

1

2

2,1

−=−=

==

±−
=

±−
=

⋅
⋅−⋅−±−

=

x

x

x

 

 

 výsledek: 
4
51 21 −=∨= xx  

 
 38)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

( )

3
10

6
20

30
6

180
6

80100
6

6400100
32

33004100100

2

1

2

2,1

==

==

±
=

±
=

⋅
⋅⋅−−±

=

x

x

x

 

  výsledek: 
3

1030 21 =∨= xx  

( )( )
( )( ) ( ) ( )( ) ( )( )

( ) ( ) ( )

054
372262

12961352
3124961362

34331312
3
4

3
3

33
1

3
12

3
4

3
3

9
1

3
12

2

22

222

222

2

=−+

+−−=−−

−+−−−−=+−−−

−+−−++−=+−−+−

−+−++−=−−−+
+
+

−
−
+

−=
+−

−
−

+
+

+
+

−
−
+

=
−
−

−
+
+

xx
xxxx

xxxxxxx
xxxxxxxxxx

xxxxxxx
x
x

x
x

xx
x

x
x

x
x

x
x

x
x

x
x

( )( )33/ +−⋅ xx  

podmínky: 33 −≠∧≠ xx  

( ) ( )

( )

( )
( ) ( )

( )( ) ( )( )
( )

03001003
10020400804

10020100204
101010104

105
10

105
104

105
10

4
10

5
10

105:10
4
10:

5
10

2

22

22

=+−

++=+−

++=+−

++=−−
−

+
=

+
−

−
+

=
+

−

−+=
+−

xx
xxxx
xxxx
xxxx

x
x

x
x

x
x

x

x

xxxx

( )( )10105/ −+⋅ xx  

podmínky: 1010 −≠∧≠ xx  
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 39)  
 
 
 
 
 
 
 
 
 
 
 
 
 

  

3
5

12
20

0
12
0

12
1010

12
10010

62
0641010

2

1

2

2,1

−=−=

==

±−
=

±−
=

⋅
⋅⋅−±−

=

x

x

x

 

 výsledek: 
3
50 21 −=∨= xx  

 
 40) podmínky: 5341 −≠∧≠∧≠∧≠ xxxx  
 
 
 
 
  
 
  
 
 
 
 
 
 

  

( )

5
11

10
22

7
10
70

10
2446

10
57646

52
57744646

2

1

2

2,1

==

==

±
=

±
=

⋅
⋅⋅−−±

=

x

x

x

 

 

 výsledek: 
5

117 21 =∨= xx  

( )
( )

( ) ( )( ) ( )( )
( ) ( )

0106
0106
04843312
01241312
01141131

04
1
13

1
1

04
1
13

1
1

2

2

222

222

2

2

2

2

=+

=−−

=−−−+−+−

=++−−−+−

=++−+−−−

=−
+
−

−
+
−

=−
+
−

−







+
−

xx
xx

xxxxx
xxxxx
xxxxx

x
x

x
x

x
x

x
x

( )21/ +⋅ x  

( )1/ −⋅  

         podmínky: 1−≠x  

( )( )( ) ( )( )( ) ( )( )( ) ( )( )( )
( )( ) ( )( ) ( )( ) ( )( )

( ) ( ) ( ) ( )

077465
324084563

202112198151760232
202112198151760232

120345354320
145341351354

3
1

5
1

4
1

1
1

2

22

3232323

3232323

2222

=+−

−+−=+−−

−+−−+−=−+−−+−−

+−−−+−=+−+−+−−

−−+−−+−=−−+−−−+

−−+−−−−=−+−−−+−
−

−
+

=
−

−
−

xx
xxxx

xxxxxxxxxxx
xxxxxxxxxxx

xxxxxxxxxxxx
xxxxxxxxxxxx

xxxx
( )( )( )( )3541/ −+−−⋅ xxxx  
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41) podmínky: 2544 ≠∧≠∧−≠∧≠ xxxx   
 
 

 
 
 
 
 
 
 
 
 
 
 

  

( )

5
16

10
32

8
10
80

10
2456

10
57656

52
512845656

2

1

2

2,1

==

==

±
=

±
=

⋅
⋅⋅−−±

=

x

x

x

 

 

 výsledek: 
5

16
8 21 =∨= xx  

 
 42) podmínky: 3635 ≠∧≠∧−≠∧≠ xxxx  
 
 
 
 
 
 
 
 
 
 
 
 

  

( )

5
21

10
42

9
10
90

10
2466

10
57666

52
518946666

2

1

2

2,1

==

==

±
=

±
=

⋅
⋅⋅−−±

=

x

x

x

 

 

 výsledek: 
5
219 21 =∨= xx  

( )( )( ) ( )( )( ) ( )( )( ) ( )( )( )
( )( ) ( )( ) ( )( ) ( )( )

( ) ( ) ( ) ( )

0128565
48380568

801653216240381140183
801653216240381140183

5162162209220
544244254254

2
1

5
1

4
1

4
1

2

22

23232323

23232323

2222

=+−

−=+−

−++−+−−=+−+−+−−

+−−−+−−=−+−−+−−

−−−−−=−+−−−−−

−+−−−+−=−−−−−−+
−

−
−

=
+

−
−

xx
xxx

xxxxxxxxxxxx
xxxxxxxxxxxx

xxxxxxxxxx
xxxxxxxxxxxx

xxxx

( )( )( ) ( )( )( ) ( )( )( ) ( )( )( )
( )( ) ( )( ) ( )( ) ( )( )

( ) ( ) ( ) ( )

0189665
4563144728

903845959063145496
903845959063145496

3301159330113183
365533365363

3
1

6
1

3
1

5
1

2

22

23232323

23232323

2222

=+−

−−=+−

−++−+−−=+−+−+−−

+−−−+−−=−+−−+−−

++−−−−=−+−−−−−

+−−−−+−=−−−−−−+
−

−
−

=
+

−
−

x
xxxx

xxxxxxxxxxxx
xxxxxxxxxxxx

xxxxxxxxxxx
xxxxxxxxxxxx

xxxx

( )( )( )( )2544/ −−+−⋅ xxxx  

( )( )( )( )3635/ −−+−⋅ xxxx  
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 43)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

( )

2
1

8
4

2
8

16
8

610
8

3610
42

4441010

2

1

2

2,1

==

==

±
=

±
=

⋅
⋅⋅⋅−±

=

x

x

x

 

 výsledek: 
2
1

2 21 =∨= xx  

 
 44)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 výsledek: 
2
2

2
2

21 −=∨= xx  

 
  
 

( ) ( )

( ) ( )

04104
043107

3312288
4

33
4

12
2

144

4
13

4
12

2
144

4
1

4
1312

4
1144

2
1

2
1

2
131

2
112

2
1

2

22

222

222

222

222

222
2

=+−

=+−−

−=−−−+−

−
=

++
−

+−








 −
=

++
−

+−





 −=



 ++−+−


















−






=



 +−−

xx
xxx

xxxxx

xxxxx

xxxxx

xxxxx

xxx

4/⋅  

( ) ( )( )

2
2
2

1
2
1
12
012

123487144816
12312471244

18
123

124
47

12
4

2

2

2

22

2

32

±=

±=

=

=

=−

+−+++=+−

+−++=+−
+
−

−
+−

+
=

+

x

x

x

x
x

xxxxxx
xxxxx

x
x

xx
x

x ( )18/ 3 +⋅ x  
podmínky: 

2
1

≠x  

2
2/⋅  
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45)  
 
 
 
 
 
 
 
 
 
 
 

  

( ) ( )

5
2

10

7
2

14
2
122

2
1442

2
135422

2

1

2

2,1

−=−=

==

±
=

±
=

⋅−⋅−−±
=

x

x

x

 

 
 výsledek: 7=x  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

( )( )
( )( ) ( )( ) ( )( )

0352
010563

54596022
545915601061535

591561053
6
9

65
15

5
10

6
3

6
9

3011
15

5
10

6
3

2

2

22

222

2

=−−

=−−

−−+=−−

−−+=+−−++−−+

+−=++−++−
+
−

=
++

+
+
−

+
+
−

+
−

=
++

+
+
−

+
+
−

xx
xx

xxxxx
xxxxxxxxx

xxxxxx
x
x

xxx
x

x
x

x
x

xxx
x

x
x podmínky: 65 −≠∧−≠ xx  

-nevyhovuje podmínce 

( )( )65/ ++⋅ xx  
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2.Řešení: 
 1)  
 
 
 
 
 substituce: yx =2  

 
010021
010021

2

2

=−−

=++−

yy
yy

 

 

  

( ) ( )

4
2
8

25
2

50
2

2921
2

84121
2

110042121

2

1

2

2,1

−=−=

==

±
=

±
=

⋅−⋅−−±
=

y

y

y

 

 

 
5
252

±=
=

x
x   ∨    

 
 
 výsledek: 55 21 −=∨= xx  
 

 2) 093
2
35

2
3

=−





 +

+
−







 −

+
−

x
x

x
x  

 

  substituce: y
x
x

=
+
−

2
3  

  
( )( )

0242
091553
0935

2

2

=−−

=−−−+

=−+−

yy
yyy
yy

 

 

  

( ) ( )

4
2
8

6
2

12
2
102

2
1002

2
241422

2

1

2

2,1

−=−=

==

±
=

±
=

−⋅⋅−−±
=

y

y

y

 

021100

0121100
0121100

42

24

24

=−+

=−+

=−+ −−

xx
xx

xx

42 −≠x  

4/ x⋅  

( )1/ −⋅  

podmínky: 2−≠x  



 
Kvadratické rovnice 28 

 
( )

3
155

1263
263

6
2
3

−=
=−

+=−
+=−

=
+
−

x
x

xx
xx

x
x

                ∨      

  
 výsledek: 13 21 −=∨−= xx  
 
 3)  
  
 
 
 

 substituce: y
x
x

=
−
+
1
23    

 

( )

( )

( )( )
( )( )

0252
0252

2233
123
123

123

1123

2

2

22

2

=+−

=−+−

−=+−−

−=−−

−=−−

−=






 −
−

−=







−−

yy
yy

yyyy
yyy
yyy

y
y

yy

y
y

y

  

   

  

( )

2
1

4
2

2
4
8

4
35

4
95

22
22455

2

1

2

2,1

==

==

±
=

±
=

⋅
⋅⋅−−±

=

y

y

y

    

  

 ( )

4
2223
1223

2
1
23

−=
−=+
−=+

=
−
+

x
xx
xx

x
x

        ∨                       
( )

1
55

146

1
2
123

2
1

1
23

−=
−=

−=+

−=+

=
−
+

x
x

xx

xx

x
x

 

 
 výsledek: 14 21 −=∨−= xx  
 

( )

1
55

843
243

4
2
3

−=
−=

−−=−
+−=−

−=
+
−

x
x

xx
xx

x
x( )2/ +⋅ x  ( )2/ +⋅ x  

( )

( )
1
231

23
12

1
233

1
231

23
12

1
233

−
+

−=





 −

+
−





 −

−
+

−
+

=





 −

+
−





 −

−
+

x
x

x
x

x
x

x
x

x
x

x
x

( )1/ −⋅  

( )1/ −⋅ x
( )1/ −⋅ x

podmínky: 
3
21 −≠∧±≠ xx  

y⋅/  
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 4) ( ) 014
2
105

2
10 2

=−
+
+

+







+
+

x
x

x
x  

  

 substituce: y
x
x

=
+
+

2
10   

  
 01452 =−+ yy   
   

  

( )

2
2
4

7
2

14
2

95
2

815
2

141455

2

1

2

2,1

==

−=−=

±−
=

±−
=

−⋅⋅−±−
=

y

y

y

    

  

 

6
6

4210

2
2

10

=
−=−

+=+

=
+
+

x
x

xx
x
x

          ∨                       

3
248

14710

7
2

10

−=
−=

−−=+

−=
+
+

x
x

xx
x
x

 

 
 výsledek: 36 21 −=∨= xx  
 

 5) 
22

1
2145

2
1









+
+

=+







+
+

x
x

x
x   

 substituce: y
x
x

=
+
+

2
1    

 

0145

145

1145

2 =−+

=+









=+

yy
y

y

y
y

  

   

  

( )

2
2
4

7
2

14
2

95
2

815
2

141455

2

1

2

2,1

==

−=−=

±−
=

±−
=

−⋅⋅−±−
=

y

y

y

    

  

( )2/ +⋅ x
( )2/ +⋅ x  

( )1/ −⋅  

podmínky: 2−≠x  

podmínky: 12 −≠∧−≠ xx  

y⋅/  
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( )
( )
( ) ( )

( )

076
076

88212
44212

221

2
2
1

2
2
1

2

2

22

22

22

2

2

2

=++

=−−−

++=++

++=++

+=+

=
+
+

=







+
+

xx
xx

xxxx
xxxx

xx

x
x

x
x

                  ∨                        

 

  

( )

23

23
2

226
2

86
2

71466

2

1

2

2,1

−−=

+−=

±−
=

±−
=

⋅⋅−−±−
=

x

x

x

 

 
 výsledek: 2323 21 −−=∨+−= xx  

( )22/ +⋅ x  

7
2
1 2

−≠







+
+

x
x  


