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OVNINGSUPPGIFTER TILL INTEGRAL MED LOSNINGAR

1) Berdkna arean av omrddet D innanfor asteroiden
C:r=r(t)= a(cos3 (¢),sin’ (t)), 0<t<2m (a>0).

Losning:

P.g.a. symmetrin &r arean
=acos’ (t), dx = -3acos* (t)dt
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sin® (¢)sin’ () cos® (¢)dt = 12612J‘1 cos(21) ﬁ—sm QO gy =
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(1—0028(41) —(Sin(zl‘))2 COS(2t))dt — %[% __sin(41) _ sin3(2t)J — 32 .

2) Berékna volymen av den Kropp K som alstras da omradet mellan x-axeln och
cykloidbdgen C:r=r(t)=a(t—sint,1-cost),0<t<27 (a>0) roterar

a) kring x-axeln  b) kring y-axeln. 4m

Losning: T S I

a) Volymen vid rotation kring x-axeln ar

m(K) = 7T27fa(y(x))2 dx :{x =alt=sin), dx :a(l_COSt)aq =

0

y=a(l-cost)

2 2 >
= 7‘['[ a* (1-cost)’ a(1-cost)dt =rta’ j (1—3cost+3c0s2t—cos3t)2 dt =
0 0
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= 1a’ j (1 +2+2cos(2t) —cost(4 —sin’ t)) dt = 1ma [57 + 25000 _ ggin ¢ + sin ’]2” =54’ |.
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b) Volymen vid rotation kring y-axeln ar
271a
m(K) 27TI xy(x)dx =[samma substitution som i a)] =
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2
= 27TI a(t-sint)a(l1-cost)a(l-cost)dt =
0
[for att kunna utnyttja ”jimn/udda” gor vi substitutionen ¢—777=u, dt =du |

n n
=27ma’ I (ﬂ+u +sinu}(1+cosu)2 du =4772a3_|.(1+HL;(2")+2c0su)du =
M %f_/

-7 udda jamn 0

— 47 [3214 sin(2u) +251nu] _-

3) Berikna arean av den yta S som alstras d& cykloidbagen
C:r=r(t)=a(t-sint,1-cost),0<t <27 (a>0) roterar

a) kring x-axeln ~ b) kring y-axeln (S dr begransningsytan till K 1 uppg. 2).
losning:
a) Arean vid rotation kring x-axeln ar

m(S)=27] yds :[ds =J(x' (£))* + (3 (1)) dt = ayJ(1 - cos?)* +sin? (z)dt} =

2
:27Ta2j(l—cost)\/2—2costdt: V2-2cost =,/4sin’ (£) =2 sin(%)
0

—
20 da 0sr<27t

2T 2T
= 471a° I sin’ (%)dt =47110* j (1 —cos” (%))sin (é)dt =
0 0

=871’ [—2005 (%) +%cos3 (%):I;” =1671a> (2 —%) = @T ]

b) Arean vid rotation kring y-axeln &r
2
S)= 2ﬂfxds = [a’s =av2-2costdt = a2[sin(%)|dt, s.o.] = 4710’ I (t —sint)sin(L)dt =
0
[for att kunna utnyttja ”jimn/udda” gor vi substitutionen ¢—77=u, dt =du |

)du 871 Iﬂcos %)du =8ﬂa2[2sin(%)]g =16/7d?|.
- udda 0
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= 471a° I (ﬂ+u +smu] s1n(
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