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Zadatak 17. Odredi ekstreme sljedećih funkcija:

1) f (x) = x + cos x + sin x ;

2) f (x) =
1
2

sin 2x + cos x ;

3) f (x) =
1 − cos x

sin x + cos x
;

4) f (x) =
sin x + cos x

cos 2x
.

Rješenje. 1) f ′(x) = 1 − sin x + cos x , f ′′(x) = − cos x − sin x . Stacionarne točke
računamo iz 1− sin x+ cos x = 0 =⇒ sin x− cos x = 1/2 =⇒ 1− sin 2x =

1 =⇒ sin 2x = 0 =⇒ 2x = kπ =⇒ x = k
π
2

, k ∈ Z .

f ′(0) = 2 , f ′
(π

2

)
= 0 , f ′(π) = 0 , f ′

(3π
2

)
= 2 =⇒ x1 =

π
2

+ 2kπ i

x2 = (2k + 1)π , k ∈ Z .

f ′′
(π

2

)
= −1 < 0 i f ′′(π) = 1 > 0 , slijedi: funkcija postiže maksimum u

točkama x =
π
2

+ 2kπ , a minimum u x = (2k + 1)π .

2) f ′(x) = cos 2x − sin x = cos2 x − sin2 x − sin x = 1 − 2 sin2 x − sin x =
1+sin x−2 sin x−2 sin2 x = (1−2 sin x)(1+sin x) , f ′′(x) = −2 sin 2x−cos x .

Stacionarne točke računamo iz (1− 2 sin x)(1 + sin x) = 0 =⇒ sin x =
1
2

ili

sin x = −1 . Odavde slijedi x =
π
6

+ 2kπ i x =
3π
2

+ 2kπ .

f ′′
(π

6

)
< 0 i f ′′

(5π
6

)
> 0 . Funkcija ima maksimum u točkama

π
6

+ 2kπ ,

a minimum u točkama
5π
6

+ 2kπ , k ∈ Z .

3) f ′(x) =
sin x(sin x + cos x) − (1 − cos x)(cos x − sin x)

(sin x + cos x)2

=
sin2 x + sin x cos x − cos x + cos2 x + sin x − sin x cos x

1 + sin 2x

=
1 + sin x − cos x

1 + sin 2x
,

f ′′(x) =
(cos x + sin x)(1 + sin 2x) + (1 + sin x − cos x)(2 cos 2x)

(1 + sin 2x)2 . Staci-

onarne točke računamo iz 1+sin x−cos x = 0 =⇒ 2 sin2 x
2

+2 sin
x
2

cos
x
2

=

0 =⇒ 2 sin
x
2

(
sin

x
2

+ cos
x
2

)
= 0 . Odavde slijedi: sin

x
2

= 0 =⇒ x
2

=

kπ =⇒ x = 2kπ , k ∈ Z i sin
x
2

+ cos
x
2

= 0 =⇒ sin
x
2

= − cos
x
2

=⇒
x
2

=
3π
4

+ kπ =⇒ x =
3π
2

+ 2kπ , k ∈ Z .

f ′′(2kπ) > 0 i f ′′
(3π

2
+ 2kπ

)
< 0 pa slijedi da funkcija postiže minimum u

točkama 2kπ , k ∈ Z , a maksimum u točkama
3π
2

+ 2kπ , k ∈ Z .
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4) f (x) =
sin x + cos x

cos 2x
=

sin x + cos x

cos2 x − sin2 x
=

1
cos x − sin x

.

f ′(x) =
sin x + cos x

(cos x − sin x)2 =
sin x + cos x
1 − sin 2x

,

f ′′(x) =
(cos x − sin x)3 + (sin x + cos x)2 cos 2x

(1 − sin 2x)2 . stacionarne točke računa-

mo iz sin x + cos x = 0 =⇒ x =
3π
4

+ kπ , k ∈ Z .

f ′′
(3π

4
+ 2kπ

)
< 0 i f ′′

(7π
4

+ 2kπ
)

> 0 pa slijedi da funkcija postiže svoj

maksimum u točkama
3π
4

+ 2kπ , k ∈ Z , a minimum u točkama
7π
4

+ 2kπ ,

k ∈ Z .
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