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prvi zadatak



Zadatak 1

Odredite domene i nultočke sljedećih funkcija:

a) f (x) = 4

√
x − 3

x + 2
− 2− 1 b) g(x) = (2 + x − x2)

1
5

c) h(x) = log
(
10x−1 − 5

)
d) k(x) =

√
log 1

2
(x + 2)

1 / 25



Rješenje
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− 2 > 0

x − 3− 2(x + 2)

x + 2

> 0
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x+2

− + −
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√
x − 3

x + 2
− 2− 1
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rješenje: x ∈ [−7,−2〉

Df = [−7,−2〉

f (x) = 4

√
x − 3

x + 2
− 2− 1x + 2 6= 0

uključeno u

ovom uvjetu

2 / 25



Rješenje

a) domena

x − 3

x + 2
− 2 > 0

x − 3− 2(x + 2)

x + 2
> 0

−x − 7

x + 2

> 0

−x − 7 = 0 x + 2 = 0

x = −7 x = −2

−x − 7 + − −
x + 2 − − +

−x−7
x+2

− + −
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Rješenje

a) domena

x − 3

x + 2
− 2 > 0

x − 3− 2(x + 2)

x + 2
> 0

−x − 7

x + 2
> 0

−x − 7 = 0 x + 2 = 0

x = −7 x = −2

−x − 7 + − −
x + 2 − − +

−x−7
x+2

− + −

rješenje: x ∈ [−7,−2〉

Df = [−7,−2〉

f (x) = 4

√
x − 3

x + 2
− 2− 1x + 2 6= 0

uključeno u
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rješenje: x ∈ [−7,−2〉

Df = [−7,−2〉

f (x) = 4

√
x − 3

x + 2
− 2− 1x + 2 6= 0

uključeno u
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uključeno u

ovom uvjetu

2 / 25



Rješenje
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4

√
x − 3

x + 2
− 2− 1 = 0

4

√
x − 3

x + 2
− 2 = 1

/ 4

x − 3

x + 2
− 2 = 1

x − 3

x + 2
= 3

/
· (x + 2)

x − 3 = 3x + 6

−2x = 9

x = −9

2

f (x) = 4

√
x − 3

x + 2
− 2− 1

Df = [−7,−2〉

3 / 25



nultočke
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4

√
x − 3

x + 2
− 2− 1 = 0

4

√
x − 3

x + 2
− 2 = 1

/ 4

x − 3

x + 2
− 2 = 1

x − 3

x + 2
= 3

/
· (x + 2)

x − 3 = 3x + 6

−2x = 9

x = −9

2

f (x) = 4

√
x − 3

x + 2
− 2− 1

Df = [−7,−2〉

3 / 25



nultočke
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5√
2 + x − x2 = 0

/ 5
−x2 + x + 2 = 0

x1,2 =
−1±

√
12 − 4 · (−1) · 2
2 · (−1)

x1,2 =
−1± 3

−2

x1 = −1, x2 = 2

g(x) = (2 + x − x2)
1
5

4 / 25



b) domena

g(x) = 5√2 + x − x2

Dg = R neparni korijen je definiran za sve realne brojeve

nultočke
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log
(
10x−1 − 5

)
= 0

10x−1 − 5 = 100

10x−1 = 6

x − 1 = log 6

x = 1 + log 6

ax > ay ⇔ x > y

Ako je a > 1

ax > ay ⇔ x < y

Ako je 0 < a < 1

h(x) = log
(
10x−1 − 5

)
log = log10aloga x = x

5 / 25



c) domena

10x−1 − 5 > 0

10x−1 > 5

10x−1 >

10log 5

x − 1 > log 5

x > 1 + log 5

nultočke
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nultočke √
log 1

2
(x + 2) = 0

/ 2

log 1
2

(x + 2) = 0

x + 2 =
(

1
2

)0

x + 2 = 1

x = −1

k(x) =
√

log 1
2

(x + 2)

Dk = 〈−2,−1]

jest nultočka
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Zadatak 2

Odredite nultočke funkcija

f (x) = 25−x + 50 i g(x) = 25−x − 50.
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nultočke od f

25−x + 50 = 0

25−x = −50
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nultočke od g

25−x − 50 = 0

25−x = 50
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−x = −5 + log2 50
/
· (−1)

x = 5− log2 50

x = 5− log 50
log 2

x ≈ −0.64386
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nultočke od f

25−x + 50 = 0

25−x = −50

5− x = log2(−50)

funkcija f nema nultočki
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Nultočke funkcije g

1. način

25−x − 50 = 0
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/
log2
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−x = −5 + log2 50
/
· (−1)
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x = 5− log 50
log 2

x ≈ −0.64386
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25−x − 50 = 0

25−x = 50
/

log

log 25−x = log 50

(5− x) log 2 = log 50
/

: log 2

5− x = log 50
log 2

−x = −5 + log 50
log 2

/
· (−1)

x = 5− log 50
log 2

ax = b x = loga b
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25−x − 50 = 0

25−x = 50
/

log

log 25−x =

log 50

(5− x) log 2 = log 50
/

: log 2

5− x = log 50
log 2

−x = −5 + log 50
log 2

/
· (−1)

x = 5− log 50
log 2

ax = b x = loga b

9 / 25
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25−x − 50 = 0

25−x = 50

/
log2

5− x = log2 50

−x = −5 + log2 50
/
· (−1)

x = 5− log2 50

x = 5− log 50
log 2

x ≈ −0.64386

2. način
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Rješenja jednadžbe sin x = a za |a| 6 1

• x
(1)
k = arcsin a + 2kπ, k ∈ Z

• x
(2)
k = π − arcsin a + 2kπ, k ∈ Z
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x
(1)
0 = arccos a

x
(2)
0 = − arccos a

x
(1)
k = x

(1)
0 + 2kπ

x
(2)
k = x

(2)
0 + 2kπ

13 / 25



−3π x
(2)
−1
−2π x

(1)
−1

−π x
(2)
0 x

(1)
0

π
x

(2)
1

2π x
(1)
1

3π

−1

a

1

f (x) = cos x

x

y
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Zadatak 3

Odredite domenu i nultočke sljedećih funkcija:

a) h(x) = ctg (πx + 2)

b) f (x) =
√

sin 3x + 1
2

c) g(x) =
arccos (x2 − 3)

x − 2

18 / 25
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πx + 2 6= kπ, k ∈ Z

πx 6= kπ − 2
/

: π

x 6= kπ−2
π

x 6= k − 2
π
, k ∈ Z

Dh = R \
{
k − 2

π
: k ∈ Z

}

ctg (πx + 2) = 0

πx + 2 = 2k+1
2

π, k ∈ Z

πx = 2k+1
2

π − 2
/

: π

x = 2k+1
2
− 2

π

, k ∈ Z

h(x) = ctg (πx + 2)

− 5
2π
−2π − 3

2π
−π −π

2
π
2

π 3
2π

2π 5
2π

−3
−2
−1

1

2

3

x

y

f (x) = ctg x

19 / 25



Rješenje
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πx + 2 6= kπ, k ∈ Z

πx 6= kπ − 2
/

: π

x 6= kπ−2
π

x 6= k − 2
π

, k ∈ Z

Dh = R \
{
k − 2

π
: k ∈ Z

}

ctg (πx + 2) = 0

πx + 2 = 2k+1
2

π, k ∈ Z

πx = 2k+1
2

π − 2
/

: π

x = 2k+1
2
− 2

π

, k ∈ Z

h(x) = ctg (πx + 2)

− 5
2π
−2π − 3

2π
−π −π

2
π
2

π 3
2π

2π 5
2π

−3
−2
−1

1

2

3

x

y

f (x) = ctg x

19 / 25



Rješenje
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sin 3x + 1

2
= 0

/2

sin 3x + 1
2

= 0

sin 3x = −1
2

3x = (−1)k arcsin
(
−1

2

)
+ kπ

/
: 3

x =

(−1)k

3
· −π

6
+

kπ

3

x =

(−1)k · (−1) · π

18
+

kπ

3

x =

(−1)k+1

18
π +

kπ

3

x =

6k + (−1)k+1

18
π, k ∈ Z

21 / 25



f (x) =
√

sin 3x + 1
2

arcsin
(
−1

2

)
= −π

6
π −

(
−π

6

)
= 7

6
π

b)

Nultočke√
sin 3x + 1

2
= 0

/2

sin 3x + 1
2

= 0

sin 3x = −1
2

3x = (−1)k arcsin
(
−1

2

)
+ kπ

/
: 3

x =

(−1)k

3
· −π

6
+

kπ

3

x =

(−1)k · (−1) · π

18
+

kπ

3

x =

(−1)k+1

18
π +

kπ

3

x =

6k + (−1)k+1

18
π, k ∈ Z

sin x = a ⇔ x = (−1)k arcsin a + kπ, k ∈ Z
21 / 25



f (x) =
√

sin 3x + 1
2

arcsin
(
−1

2

)
= −π

6
π −

(
−π

6

)
= 7

6
π

b)

Nultočke√
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sin 3x + 1

2
= 0

/2

sin 3x + 1
2

= 0

sin 3x = −1
2

3x = (−1)k arcsin
(
−1

2

)
+ kπ

/
: 3

x =
(−1)k

3
· −π

6
+

kπ

3

x =
(−1)k · (−1) · π

18

+
kπ

3

x =

(−1)k+1

18
π +

kπ

3

x =

6k + (−1)k+1

18
π, k ∈ Z

sin x = a ⇔ x = (−1)k arcsin a + kπ, k ∈ Z
21 / 25



f (x) =
√

sin 3x + 1
2

arcsin
(
−1

2

)
= −π

6
π −

(
−π

6

)
= 7

6
π

b)

Nultočke√
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sin 3x + 1

2
= 0

/2

sin 3x + 1
2

= 0

sin 3x = −1
2

3x = (−1)k arcsin
(
−1

2

)
+ kπ

/
: 3

x =
(−1)k

3
· −π

6
+

kπ

3

x =
(−1)k · (−1) · π

18
+

kπ

3

x =
(−1)k+1

18
π +

kπ

3

x =
6k + (−1)k+1

18
π, k ∈ Z

Df =
⋃
k∈Z

[
12k−1

18
π, 12k+7

18
π
]

sin x = a ⇔ x = (−1)k arcsin a + kπ, k ∈ Z

jesu nultočke
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−2 −
√

2 0
√

2 2

24 / 25



c) Domena
g(x) =

arccos (x2 − 3)

x − 2

/ x2 − 3 > −1 x ∈
〈
−∞,−

√
2
]
∪
[√

2,+∞
〉

/ x2 − 3 6 1 x ∈ [−2, 2]

/ x − 2 6= 0

x 6= 2

presjek rješenja
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g(x) =

arccos (x2 − 3)

x − 2

arccos (x2 − 3)

x − 2
= 0

arccos (x2 − 3) = 0

x2 − 3 = 1

x2 = 4

x1 = −2 x2 = 2

25 / 25



c) Nultočke
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g(x) =

arccos (x2 − 3)

x − 2

arccos (x2 − 3)

x − 2
= 0

arccos (x2 − 3) = 0

x2 − 3 = 1

x2 = 4

x1 = −2 x2 = 2

−1 1

π
2

π

x

y

arccos x

arccos x = 0 ⇔ x = 1

25 / 25



c) Nultočke
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