. Consider the region bounded by the curve y =x* and the lines x=0 and y=4. We
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will be calculating the coordinates of the centre-of-mass using the steps below.

2)

b)

d)

Sketch the region below.

Find d4 for a vertical slice.
Ab= Qadr - (q-%"0) dx
Find (x,,y,) in terms of x.
Yo = X
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Set up (but don’t bother to evaluate) an integral to calculate the area 4 of this

region.
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Set up (but don’t bother to evaluate) an integral to calculate 4, .
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Set up (but don’t bother to evaluate) an integral to calculate fs’%
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2. Consider the region bounded by the curve y=x* and the lines x=0 and y =4,
(Yes, it’s exactly the same region as for question 1, but with different slices.)

a) Sketch the region below.
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Ty |

b) Find dA4 for a horizontal slice.
M= Ldy = Jydy
¢) Find (x,,y,) in terms of y.
%o : Yal¥ . Ny
= a
Je = Y

d) Set up (but don’t bother to evaluate) an integral to calculate the area 4 of this
region.

Pr= SO\A - gL(g d‘j

X
e) Set up (but don’t bother to evaluate) an integral to calculate %, .
_ Y
=L @ W dh - L -
A 5 ":;

9
) Set up (but don’t bother to evaluate) an integral to calculate g, .
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3. Consider the region bounded by the curve y =x* and the lines x=0 and y=4. We
will be calculating the moment of inertia about the y-axis using the steps below.

a) Sketch the region below.

b) Find dA for a slice that is parallel to the axis of rotation.
ah - (9- x* ) dx Qomn hefae
c¢) Find r in terms of the variable you will be integrating with respect to.

(= %

d) Set up (but don’t bother to evaluate) an integral to calculate the moment of inertia
I of this region.
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4. Consider the region bounded by the curve y = x> and the lines x=0 and y=4. We
will be calculating the moment of inertia about the x-axis using the steps below.

a) Sketch the region below.

\'j/\

b) Find dA for a slice that is parallel to the axis of rotation.
d/q = N ’ ij U\ j Q”Wrm Ez@ /;”M

¢) Find  in terms of the variable you will be integrating with respect to.

-

d) Set up (but don’t bother to evaluate) an integral to calculate the moment of inertia
I of this region.



5. Consider the solid of revolution created by rotating about the y-axis the region
bounded by the curve y =x* and the lines x=0 and y=4. We will be calculating
the coordinates of the centre-of-mass using the steps below.

a)

b)

d)

Sketch the region below.
I .
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N -2 = Jy ‘1
Find dV f.orA a disk.
dv: e
e T (fgj&“dy“‘

Find (x,,y,) in terms of the variable of integration.
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Set up (but don’t bother to evaluate) an integral to calculate the volume ¥ of this
region. ' '
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One of the coordinates of the centroid is zero. Which one is it and why?
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Set up (but don’t bother to evaluate) an integral to calculate the other (non-zero)
coordinate for the centroid.



6. Consider the solid of revolution created by rotating about the y-axis the region
bounded by the curve y =x* and the lines x=0 and y=4. We will be calculating
the moment of inertia about the #-axis using the steps below.

a) Sketch the region below.

b) Find dV for a shell.
A/ - 9w —Wdt - a7 x (y wxa"ﬁ(y

¢) Find rin terms of the variable you will be integrating with respect to.

= X

d) Set up (but don’t bother to evaluate) an integral to calculate the moment of inertia
I of this region.
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