
Biomatematika - Zadaci po kojima se dr�e ve�be

1. Dokazati da za sve prirodne brojeve n va�e slede�i iskazi

(1)
n∑
k=1

k =
n(n+ 1)

2

(2)
n∑
k=1

k2 =
n(n+ 1)(2n+ 1)

6

(3)
n∑
k=1

1

k(k + 1)
=

n

n+ 1

(4)
n∑
k=0

xk =
xn+1 − 1

x− 1
, x ∈ R \ {1}

(5) 7|2n+1 + 32n−1

(6) 9|n3 + (n+ 1)3 + (n+ 2)3

(7) 3·7·11·...(4n−1)
5·9·13·...(4n+1)

<
√

3
4n+3

(8) 2n > n2, za n ≥ 5

(9) 4n

n+1
≤ (2n)!

(n!)2

2. Za date nizove xn = n+ (−1)n+1 i yn = −n odrediti

(1) (xn) + (yn)

(2) (xn) ∗ (yn)
(3) 2(xn)− (yn)

(4) (xn)
(yn)

3. Ispitati koji od slede�ih nizova su monotoni, a koji ne

(1) an = n
n+1

(2) bn = n2 − 8n+ 12

4. Koji od navedenih nizova je ograniqen

(1) an = n+1
n+2

(2) bn = 3n2−1
n2+1

(3) cn = max{n, 5}
(4) dn = 2n

n!

5. Dokazati po definiciji

(1) lim
n→+∞

3n− 2

2n− 1
=

3

2

(2) lim
n→+∞

1 + (−1)n

n
= 0

(3) lim
n→+∞

(
−1
2
)n

(4) lim
n→+∞

log2(1 +

√
1

n+ 1
) = 0

6. Izraqunati

(1) lim
n→+∞

2n2

n2 + 1
(2) lim

n→+∞

n3 − n
n2 + 2n+ 3

1



(3) lim
n→+∞

n2 − 4n+ 5

n4 + n3 − 1

(4) lim
n→+∞

(n+ 1)3 − (n− 1)3

(n+ 1)3 + (n− 1)3

(5) lim
n→+∞

2n2

2n+ 3
− 1− 3n3

3n2 + 1

(6) lim
n→+∞

√
n+ 1−

√
n

(7) lim
n→+∞

2n + 1

2n − 1

(8) lim
n→+∞

3n − 2n

3n+1 + 2n+3

(9) lim
n→+∞

2
1

n+1 + 3
1

n+1

2
1
n + 3

1
n

(10) lim
n→+∞

(1 +
1

2n
)n

(11) lim
n→+∞

(
n2 + 3n+ 4

n2 + 2n+ 2
)2n

(12) lim
n→+∞

(
n2 + 3

n2 + 1
)3n

(13) lim
n→+∞

n sinn!

n2 + 1

(14) lim
n→+∞

cos(2n(n+ 3))

2n

(15) lim
n→+∞

(
1√

n2 + 1
+

1√
n2 + 2

+ . . . +

1√
n2 + n

)

(16) lim
n→+∞

(
1

2
+

3

22
+ . . .+

2n− 1

2n

)
(17) lim

n→+∞

(
1

1 · 2
+

1

2 · 3
+ . . .+

1

n(n+ 1)

)
(18) lim

n→+∞

2
5
√
n2 − 3

5
√
n3

3
5
√
n2 + 2

5
√
n3

(19) lim
n→+∞

√
n+

√
n+

√
n+

√
n+
√
n√

10n+

√
8n+

√
6n+

√
4n+

√
2n

(20) lim
n→+∞

3n
3
2 + 2n+

√
n

5n
3
2 + 5n− 3

√
n

(21) lim
n→+∞

3
√
n2( 3
√
n+ 1− 3

√
n)

(22) lim
n→+∞

(
n2 + 3

n2 + 2n+ 3

)n(n+1)

(23) lim
n→+∞

(√
n+ 1√
n− 1

)3
√
n

7. Dokazati da su slede�i nizovi konvergentni i odrediti lim
n→+∞

an

(1) an = 1
n!

(2) an = nn

3nn!

(3) an = cn

n!
, c > 0

(4) an = qn, |q| < 1

8. Dokazati da va�e slede�e jednakosti

(1) lim
n→+∞

nqn = 0, |q| < 1

(2) lim
n→+∞

nkqn = 0, |q| < 1, k ∈ N

(3) lim
n→+∞

n
√
a = 1, a > 0

(4) lim
n→+∞

n
√
n = 1

(5) lim
n→+∞

n(e
1
n − 1) = 1,

9. Dokazati po definiciji

(1) lim
x→1

2x+ 1

3− x
=

3

2

(2) lim
x→+∞

x− 1

x+ 1
= 1

(3) lim
x→1

1

(x− 1)2
= +∞

(4) lim
x→−∞

ln(−x) = +∞

10. Odrediti levi i desni limes funkcije u datoj taqki

(1) f(x) = sgn(x), x = 0
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(2) g(x) = 1
x−3 , x = 3

(3) h(x) = [x], x = 4

11. Va�ni limesi

(1) lim
x→0

sinx

x
= 1

(2) lim
x→+∞

(1 +
1

x
)x = e

lim
x→−∞

(1 +
1

x
)x = e

(3) lim
x→0

(1 + x)
1
x = e

(4) lim
x→0

ax − 1

x
= ln a

lim
x→0

ex − 1

x
= 1

(5) lim
x→0

(1 + x)α − 1

x
= α

(6) lim
x→0

loga(1 + x)

x
= loga e

lim
x→0

ln(1 + x)

x
= 1

12. Izraqunati slede�e limese

(1) lim
x→a

√
x−
√
a+
√
x− a√

x2 − a2

(2) lim
x→+∞

(
3
√
x3 + 3x2 −

√
x2 − 2x

)
(3) lim

x→8

√
9 + 2x− 5

3
√
x− 2

(4) lim
x→+∞

√
x+

√
x+
√
x

√
x+ 1

(5) lim
x→0

sin ax

sin bx

(6) lim
x→+∞

sinx

x

(7) lim
x→0

1− cos2 x

x2

(8) lim
x→0

tanx

x

(9) lim
x→0

sin2 x
3

tan2 2x

(10) lim
x→0

cos 2x− 1

x sinx

(11) lim
x→a

xa − ax

x− a

(12) lim
x→0

e2x − e−2x

x

(13) lim
x→+∞

√
x(x+ 2)− x

(14) lim
x→0

(
x2 − 2x+ 3

x2 − 3x+ 2
)

1
x

(15) lim
x→0

tanx− sinx

x3

(16) lim
x→1

(1− x) tan π
2
x

(17) lim
x→0

(cosx)
1
x2

(18) lim
x→+∞

1

x
ln

√
1 + x

1− x

(19) lim
x→0

1− e−x

sinx

(20) lim
x→1

cos π
2
x

1−
√
x

(21) lim
x→π

6

2 sin2 x+ sinx− 1

2 sin2 x− 3 sinx+ 1

(22) lim
x→0

√
1 + x2 − 1√
16 + x2 − 4

13. Ispitati neprekidnost i odrediti tip prekida funkcije

(1) f(x) = sinx
x

(2) f(x) = sgn(x)

(3) f(x) = 1
x2

(4) f(x) = sin 1
x

(5) f(x) =

{ 1
x
− 1
x+1

1
x−1
− 1
x

, x /∈ {−1, 0, 1}
0, x ∈ {−1, 0, 1}

(6) f(x) =
{

x3−2x2−3x
x−3 , x 6= 3

10, x = 3

(7) f(x) =


1−cosx
x2

, x < 0
x2−4
x−2 , 0 ≤ x < 2√
x2 + 5− 3, x ≥ 2

(8) f(x) =
{

ex−1
x
, x 6= 0

1, x = 0

(9) f(x) =
{

ln(1+x)
x

, x 6= 0
0, x = 0
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(10) f(x) =

{
cosx+

√
2, x < 0

(1+x)
√
2−1

x
, x ≥ 0

(11) f(x) =
{

0, x ≤ 0

e−
1
x2 , x > 0

14. Odrediti A tako da je funkcija g(x) =
{
f(x), x 6= 0
A, x = 0

neprekidna

(1) f(x) = (1+x)3−1
x

(2) f(x) = ex−e−x
x

(3) f(x) = ln(1+x)−ln(1−x)
x

15. Izraqunati izvod funkcije

(1) f(x) = x5 − 4x3 + 2x− 3

(2) f(x) = π
x
+ ln 2

(3) f(x) = 3x
2
3 − 2x

5
2 + x−3

(4) f(x) = x2
3
√
x7

(5) f(x) = 2x+3
x2−5x+5

(6) f(t) = 1+
√
t

1−
√
t

(7) f(x) = 5 sinx+ 3 cosx

(8) f(x) = sinx+cosx
sinx−cosx

(9) f(t) = 2t sin t− (t2 − 2) cos t

(10) f(x) = x cotx

(11) f(x) = ex cosx

(12) f(x) = sin x lnx2x

(13) f(t) = t2

ln t

(14) f(x) = x−1 + 2 lnx− lnx
x

(15) f(z) = z arctan z

(16) f(t) = arcsin t+ 2

(17) f(x) =
√
xex + x

(18) f(x) = 3
√
2ex − 2x + 1 + (lnx)5

(19) f(x) = 1
arctanx

(20) f(x) = ln2 x− ln lnx

(21) f(x) = tan
√
x

(22) f(x) = xx
2

(23) f(x) = (sinx)cosx

(24) f(x) = xx
x

16. Izraqunati izvod implicitno zadate funkcije y = y(x)

(1) x2 + y2 = 1

(2) x2 + 2xy − y2 = 4x

(3) x
2
3 + y

2
3 = 1

(4) ey sinx+ ln y cosx = arctanx

17. Izraqunati slede�i limes i objasniti zaxto ne mo�e da se izraquna pri-
menom lopitalovog pravila

lim
x→+∞

x+ sinx

x− sinx

18. Izraqunati primenom lopitalovog pravila

(1) lim
x→0

ln(sinαx)

ln(sinx)

(2) lim
x→0

x− sinx

x3

(3) lim
x→0

x lnx

(4) lim
x→0

(
1

x
− 1

ex − 1
)

(5) lim
x→1

(
x

x− 1
− 1

lnx
)

(6) lim
x→0

e−x
6 − 1 + x6

arctanx12

(7) lim
x→0

(
1

sin2 x
− 1

x2
)
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19. Dokazati da je funkcija f(x) rexeǌe diferencijalne jednaqine

(1) f(x) = 1
2
(x2 + 2x+ 2), 1 + y′2 = 2yy′′

(2) f(x) = 1
2
x2ex, y′′ − 2y′ + y = ex

20. Odrediti minimum i maksimum funkcije f(x) na datom intervalu

(1) f(x) = 2x3 + 3x2 − 12x+ 1, x ∈ [−1, 5]
(2) f(x) = 2x3 + 3x2 − 12x+ 1, x ∈ [−10, 12]
(3) f(x) = x3, x ∈ [−1, 3]
(4) f(x) = x4 + 2, x ∈ [−5, 5]

21. Odrediti lokalne ekstremume funkcije

(1) f(x) = x lnx

(2) f(x) = x− arctanx

(3) f(x) = (x−2)(8−x)
x2

(4) f(x) = 2 sin 2x+ sin 4x

22. Na�i intervale zakrivǉenosti i prevojne taqke funkcije

(1) f(x) = (x+ 1)4

(2) f(x) = x2 lnx

(3) f(x) = x− arctanx

(4) f(x) = (1 + x2)ex

(5) f(x) = 1
x+3

23. Na�i asimptote grafika funkcije

(1) f(x) = x+ lnx

(2) f(x) = e−x
2
+ 2

(3) f(x) = x3

x2+9

(4) f(x) = 1
1−ex

(5) f(x) = x
x2−4x+3

(6) f(x) = e
1
x

24. Skicirati grafik funkcije

(1) f(x) = 1−lnx
x2

(2) f(x) =
√
8 + x−

√
8− x

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

(4) f(x) = (x− x2)e−x

(5) f(x) = x
3√x2−1

(6) f(x) = x

1+e−
1
x

25. Izra�cunati integral

(1)
∫

(
√
x + 1)(x +

√
x +

1)dx

(2)
∫

(6x2 + 8x+ 3)dx

(3)
∫

(sinx− 1

sin2 x
)dx

(4)
∫

(5x + x5)dx

(5)
∫

(
1

x
+

1

x2
+

1

1 + x2
)dx

(6)
∫

dx

x− a

(7)
∫

dx

(x− a)n

(8)
∫

dx

x2 + a2

(9)
∫

cos2 xdx

(10)
∫
(2x+ 5)18dx

(11)
∫

cotxdx

(12)
∫
x2e−x

3

dx

(13)
∫

dx

x2 + 2x+ 2

(14)
∫ √

a2 − x2dx

(15)
∫

x3dx√
2− x2

(16)
∫ √

a+ x

a− x
dx

(17)
∫
x lnxdx

(18)
∫

ln2 xdx
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(19)
∫
x sinxdx

(20)
∫
x cos 3xdx

(21)
∫
x2 arctanxdx

(22)
∫
ex cosxdx

(23)
∫

(x2 − 2x− 5)e−xdx

(24)
∫

dx

(x2 + 1)2

(25)
∫

dx

x3 + 1

(26)
∫

4dx

x4 − 1

(27)
∫

9xdx

x3 − 3x+ 2

(28)
∫

sin5 xdx

(29)
∫

sin4 x cos2 xdx

(30)
∫

cosxdx

sin4 x

(31)
∫

dx

1 + sin x+ cosx

(32)
∫
x

√
x− 1

x+ 1
dx

(33)
∫

dx√
x+ 3
√
x

(34)
∫ √

2x− x2dx

(35)
∫ √

x2 + 6x+ 11dx

(36)
∫

(x2 − 3)
3
2dx

26. Izraqunati vrednost odre�enih integrala

(1)
∫ 1

0

(2x+ 1)50dx

(2)
∫ 3

0

tdt

t2 + 1

(3)
∫ 1

4

√
1 +

1

x

dx

x2

(4)
∫ 8

0

|x2 − 6x+ 8|dx

(5)
∫ 3

0

x2e−xdx

(6)
∫ e2π

1

sin ln tdt

27. Izraqunati povrxinu lika u ravni, ograniqenog krivama

(1) y = sinx, y = 0, x = 0, x = π

(2) y2 = 2x+ 6, y = x− 1, x ≥ 0

(3) y2 = x, x− 2y = 3

(4) y = |x|, y = (x+ 1)2 − 7, x = −4

28. Izra�cunati vrednost nesvojstvenih integrala

(1)
∫ +∞

1

dx

x2

(2)
∫ 0

−∞
xexdx

(3)
∫ +∞

−∞

dx

1 + x2

(4)
∫ +∞

e

dx

x(lnx)3

(5)
∫ +∞

−∞
e−|x|
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