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Exercise 1 (40 points).

(a) The base of a solid is the region bounded by the curve y = x* cos 2> for x € [O, \/f} and line y = 0.
Find the volume of that solid given that the cross sections perpendicular to the z-axis are triangles
with height equal to the base.

Area of a right triangle with equal base and height is S = % where a is the base of the triangle and

it is equal to f(z).

V3 (2% cosa®)’ 1 (V2 1 (V5 3
Volume :/ ’ Qdm = / ’ 28 cos® 23dx = / 28 cos® 23d r
0 2 2 Jo 2 Jo 3
u=z3 1 bl 9 9 1 /g u?  u?cos2u 1 prc [u? % 9 sin 2u
= - du = = P  du - — = d
6/0ucosuu 6/, 2+ 5 uu—|—12 36 u
IbP 3 u? sin 2u 2 1 2 . 3 1 % —cos2u 2u
= — | - = wsin 2udu = — — —
288 24 0 12 /g 288 12
bp T U CoS 2u 3 1 2 oud FTC 7 n ucos2u  sin2u 7w — 61
= — - — cos2udu = — —
288 24 0 24 Jy 288 24 48 |, 288

(b) The base of a solid is the region bounded by the curves y = v/1 — 922, and y = 0. Find the volume
of that solid given that the cross sections perpendicular to the xz-axis are rectangles with height twice

as big as width.
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Area of a right triangle with height twice as big as width is S = % = a?, where a is the base of the
triangle and it is equal to f(z).
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Exercise 2 (30 points).

(a) Sketch the region bounded by the curves y = 3/ and y = \/x + 2, and find the volume of the solid
generated by revolving this region about the z-axis.
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(b) Sketch the region bounded by the curve y = 2 +sinz, x € [0, g] and lines y = 3, = 0 and find the

volume of the solid generated by revolving this region about the z-axis.

2+sinz =3,z € [0,%} — m:gand —1<sinz <1 = 2+4+sinx <3
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(c) Sketch the region bounded by the curve y?> — z* = 1, and line y = v/17 and find the volume of the
solid generated by revolving this region about the z-axis.
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Exercise 3 (30 points).
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(a) Sketch the region bounded by the curve y = —2% + 62 — 8 and line y = 0 and find the volume of the
solid generated by revolving this region about the y-axis.
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(b) Sketch the region bounded by the curve y = 3 —e® and lines y = 2, = 1 and find the volume of the
solid generated by revolving this region about the y-axis.
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(c) Sketch the region bounded by the curve y = 1 — In?  and line y = 0 and find the volume of the solid
generated by revolving this region about the y-axis.
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