Week 14/15 Homework (Answers from Stewart’s Solution Manuel)

5.1

18. Sketch the region enclosed by the given curves and find its area.
y=+x—-1,x-y=1.

The curve is a square root function shifted to the right 1 unit intersected with a line of
slope 1 shifted down 1 unit.

Finding the intersections: x—y=1 = y=x—1.These intersect when vx—1=x-1.

x—1=x-1 = x-1=(x-1=x"-2x+1 = x*-3x+2=0.S0
(x—=2)(x—1)=0, meaning the curves intersect at 2 and 1.
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Thus, A:j[m—(x—l)} dx={%(x—1)3/2 —%(x—l)z}
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5.2

10. Find the volume of the solid bounded by the curves rotated around the given line.

2
Bounded by y= XZ and x=2 and y =0 rotated about the y-axis.

A cross-section is a washer with inner radius x =2./y and outer radius 2, so its area is

A =7 @7 - (25) |~ 4n(1-3),
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Thus, V:JA(y)dyI 47["‘(1—y)dy: 47T|:y—y?:|
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26. Find the volume of the solid bounded by the curves rotated around the given line.

Bounded by y = #/x and x=0 rotated about the line y=1 (Uses in-book pictures).

|
V:j).A(X)dXZ jﬁ(l—%)zdx: ﬂj(1_2x1/4+x1/2)dx: N(X—§x5/4+%x3/2)
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6. Use the method of shells to find the volume generated by the curve rotated about the
Yy —axis.

Bounded by y=4x—x" and y=x.

Finding intersection points: 4x—x>=x = 0=x"—3x=x(x—23). So the functions
intersect at 0 and 3.
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Thus, V:j27rx[(4x—x2)—x} dx=27rj3x2 —x dx= 2ﬂ(x3—%4j
0 0

= 27{(3)3 —@]—27{(0)3 —@] . 2%(27—%) _ 2
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30. Describe the solid described by the function 277:J.1 Y > dy .
-y
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27rJ'1 Y > dy= JZﬂ:y[l > ] dy , so the solid is obtained by rotating the region
0ot 7Y 0

0<x<

> from 0 <y <2 about the x —axis using cylindrical shells.
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