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1. Òåñò 6, òåìè: âèçíà÷åíèé iíòåãðàë òà éîãî âëàñòèâîñòi

Äàéòå âiäïîâiäi íà íàñòóïíi çàïèòàííÿ.

1. (1pts) Îá÷èñëèòè iíòåãðàë
∫ 10

0
xdx.

50 60 40

2. (1pts) Îá÷èñëèòè iíòåãðàë
∫ a

0
(3x2 − x+ 1)dx.

a(a2 − a

4
+ 1) a(a2 − a

2
+ 1) a2 − a

2
+ 1

3. (2pts) ßêèé ç iíòåãðàëiâ áiëüøå:
∫ 2

1
lnxdx ÷è

∫ 2

1
(lnx)2dx.∫ 2

1
lnxdx

∫ 2

1
(lnx)2dx

4. (3pts) Çíàéòè ïîõiäíó ïî x âiä ôóíêöi¨ y =
∫ 2x

1

sinx

x
dx.

sin 2x

2x

sinx

x

sin 2x

3x

5. (5pts) Îá÷èñëèòè iíòåãðàë
∫ e

1

1 + lgx

x
dx.

1 +
1

2
lg2e

1

2
lge 1 +

1

2
lge
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6. (5pts) Îá÷èñëèòè iíòåãðàë
∫ 1

0
6

dx√
x+ 9−

√
x
.

12 14 16

7. (5pts) Îá÷èñëèòè iíòåãðàë çà äîïîìîãîþ iíòåãðóâàííÿ ÷àñòè-

íàìè:
∫ 1

0
xe−xdx.

2− 2

e
1− 2

e
1− 3

e

8. (5pts) Îá÷èñëèòè iíòåãðàë çà äîïîìîãîþ iíòåãðóâàííÿ ÷àñòè-

íàìè:
∫ π

2

0
x cosxdx.

π

2
− 1

π

3
− 1

π

2
− 2

9. (5pts) Îá÷èñëèòè iíòåãðàë
∫ 9

4

√
x√

x− 1
dx.

3 + 2 ln 2 5 + 2 ln 2 7 + 2 ln 2

10. (5pts) Îá÷èñëèòè iíòåãðàë
∫ 1

0

√
exdx√

ex + e−x
.
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ln
e+
√
1 + e2

1 +
√
2

ln

√
1 + e2

1 +
√
2

ln
e+
√
1 + e3

1 +
√
3

11. (5pts) Îá÷èñëèòè iíòåãðàë
∫ 1

0
x2
√
1− x2dx.

π

4

π

16

π

8

12. (5pts) Îá÷èñëèòè iíòåãðàë
∫ 2

1

dx

x+ x3
.

1

2
ln

16

5

1

2
ln

8

5

1

4
ln

8

5

13. (5pts) Îá÷èñëèòè iíòåãðàë
∫ 1

0
(arcsinx)4dx.

π4

16
− 3π2 + 24

π3

16
− 3π2 + 24

π4

16
− 3π2 + 8

14. (7pts) Îá÷èñëèòè ïëîùó ôiãóðè, ÿêà îáìåæåíà ëiíiÿìè, ðiâíÿ-
ííÿ ÿêèõ y2 = 2x+ 1 òà x− y − 1 = 0.

16

7

16

3

16

5
15. (7pts) Îá÷èñëèòè ïëîùó ôiãóðè, ÿêà îáìåæåíà ïàðàáîëàìè y =

x2 òà y =
√
x.
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2

3

1

5

1

3
16. (7pts) Îá÷èñëèòè ïëîùó ôiãóðè, ÿêà óêëàäåíà ïîìiæ ëiíi¹þ

y =
1

1 + x2
òà ïàðàáîëîþ y =

x2

2
.

π

2
− 1

2

π

3
− 1

3

π

2
− 1

3
17. (7pts) Çíàéòè ïëîùó ôiãóðè, îáìåæåíîþ îäíi¹þ àðêîþ öèêëî-

¨äè x = a(t− sin t), y = a(1− cos t) òà âiññþ àáñöèñ.

3πa2 3πa3 4πa2

18. (7pts) Îá÷èñëèòè ïëîùó ôiãóðè, ÿêà îáìåæåíà àñòðî¨äîþ x =
a cos3 t, y = a sin3 t.

4πa2

8

3πa2

8

3πa4

8
19. (7pts) Çíàéòè ïëîùó ôiãóðè, ÿêà îáìåæåíà ëiíi¹þ ρ = a sin 2φ.

πa

4

πa2

4

πa3

4
20. (7pts) Çíàéòè ïëîùó ôiãóðè, ÿêà îáìåæåíà ëiíi¹þ ρ = a cos 5φ.
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πa2

4

πa2

8

πa2

16

21. (7pts) Çíàéòè äîâæèíó äóãè ëiíi¨ y = lnx (âiä x1 =
√
3 äî

x2 =
√
8).

1 +
1

2
ln

3

5
1 +

1

4
ln

3

2
1 +

1

2
ln

3

2

22. (7pts) Çíàéòè äîâæèíó ëiíi¨ y =
√
x− x2 + arcsin

√
x.

2 3 5

23. (7pts) Çíàéòè äîâæèíó ëiíi¨ x = a cos5 t, y = a sin5 t

10a(1 +
1

2
√
3
ln(2 +

√
3)

5a(1 +
1

2
√
3
ln(2 +

√
3)

15a(1 +
1

2
√
3
ln(2 +

√
3)

24. (7pts) Ôiãóðà, ÿêà îáìåæåíà äóãàìè ïàðàáîë y = x2 òà y2 = x,
îáåðòà¹òüñÿ íàâêîëî âiñi àáñöèñ. Îá÷èñëèòè îá'¹ì òiëà, ÿêå ïðè
öüîìó óòâîðþ¹òüñÿ.

3π

20

3π

10

3π

5
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25. (7pts) Çíàéòè îá'¹ì òiëà, óòâîðåíîãî îáåðòàííÿì íàâêîëî âiñi
àáñöèñ òðàïåöi¨, ÿêà ëåæèòü íàä âiññþ òà îáìåæåíà ëiíi¹þ
(x− 4)y2 = x(x− 3).

π

2
(16− 17 ln 2)

π

4
(15− 16 ln 2)

π

2
(15− 16 ln 2)

26. (7pts) Îäíà àðêà öèêëî¨äè x = a(t−sin t), y = a(1−cos t) îáåðòà-
¹òüñÿ íàâêîëî ñâî¹¨ îñíîâè. Îá÷èñëèòè îá'¹ì òiëà, îáìåæåíîãî
îòðèìàíîþ ïîâåðõíåþ.

5π2a3 5π3a2 7π2a3

27. (7pts) Âiñi äâîõ ðiâíèõ öèëiíäðiâ ïåðåòèíàþòüñÿ ïiä ïðÿìèì
êóòîì. Çíàéòè îá'¹ì òiëà, ÿêå ñêëàäà¹ ñïiëüíó ÷àñòèíó öèëií-
äðiâ.

24

3
R3 16

3
R3 16

3
R2

28. (7pts) Çíàéòè ïëîùó ïîâåðõíi, ÿêà óòâîðåíà îáåðòàííÿì ïà-
ðàáîëè y2 = 4ax íàâêîëî âiñi àáñöèñ âiä âåðøèíè äî òî÷êè ç
àáñöèñîþ x = 3a.
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24

3
πa2

56

3
πa3

56

3
πa2

29. (7pts) Îá÷èñëèòè ïëîùó ïîâåðõíi, ÿêà óòâîðåíà îáåðòàííÿì
êóái÷íî¨ ïàðàáîëè 3y − x3 = 0 íàâêîëî âiñi àáñöèñ (âiä x1 = 0
äî x2 = a).

π

9
(
√
(1 + a4)3−1) π

3
(
√
(1 + a4)3−1) π

9
(
√
(1 + a3)3−2)

30. (7pts) Îá÷èñëèòè ïëîùó âåðåòåíîïîäiáíî¨ ïîâåðõíi, ÿêà óòâî-
ðåíà îáåðòàííÿì îäíi¹¨ àðêè ñèíóñî¨äè y = sinx íàâêîëî âiñi
àáñöèñ

2π(
√
2 + ln(1 +√

3))
4π(
√
2 + ln(1 +√

2))
2π(
√
2 + ln(1 +√

2))

Áàëè: Âiäñîòêè:
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