MATHEMATICAL ANALYSIS
PROBLEMS LIST 13

8.01.09

(1) Compute the area of the region bounded by the given curves:

(a) y = 2% and y = 2z + 5, (b) y = €” and the line passing
through points (0,1) 1 (1,e),
2
(c) y=sinx andy:—aj, (d) y = 2" and y = 23,
7r
1 5) 1 1
(e)y:;andyzé—l', (f)yz;,yz;andxz?

(2) Compute the length of the curve y = f(z), a <z < b for given
f(z), a and b:

(a) z, 1, 2, (b) 2z — 3, =7, 12, (c) e*, 1, 2,
@V 610, (@ S50

(3) For given f(z), a and b compute the area of the surface obtained
by rotating the curve y = f(x), a < x < b around the OX axis:
(a) 23, 0, 5, (b) e7®, 0, 10, (c) vz, 0, 4,

(d) sinz, 0, , (e) cos Tz, 0, 2.

(4) For given f(z), a and b compute the volume of the solid obta-
ined by rotating the region 0 < y < f(x), a < z < b around
the OX axis:

(a) \/z, 0, 1, (b) z, 1, 5, (c) 27, 0, 10,
(d) e*, =3, 0, (e) sinz, 0, 3;

(5) Compute the length of the curve y = \/(z +5)3, 0 <z < 8.

(6) Compute the volume of the solid obtained by rotating the region
0<y<ze®, 0 <x<1around the OX axis.

(7) Compute the length of the curve y = logz, 1 <z < /3.
1



(8) Compute the volume of the solid obtained by rotating the region

arctanz <y < Varctan?z + 1 + sin x, 0 < x < 271 around the
OX axis.

(9) An orange has its ends cut off, so that the white flesh shows.
The orange is then cut into slices of equal thickness. Show that
each slice contains the same volume of the peel.

(10) Determine the convergence of the improper integrals ond com-

pute those that are convergent:
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