Math 1B quiz 4

Sep 23, 2009

Section 105

1. (3 pt) Find the length of the curve given by the equation y = %ﬁ(xf 3),
1<x<9.

2. (3 pt) Set up the integrals representing the following values, but do not
compute them:

(a) (1 pt) area of the surface obtained by rotating the curve x? = y3,

0 < x < 8, around the x axis;

(b) (1 pt) area of the surface obtained by rotating the same curve as in
(a), but around the y axis;
(

c) (1 pt) hydrostatic force against one side of a vertical plate in shape of
a half-disc of radius 1 submerged in a liquid of density p so that it touches

the surface of the liquid:

The functions you integrate should be written as explicit expressions de-
pending only on the variable of integration (not on other variables, or,
say, on f(x))!

3. (4 pt) Compute the x coordinate of the centroid of a sector of disc of
radius 1 and angle 71/6:




Section 106

1. (3 pt) Find the length of the curve given by the equation y = %\/ﬂx— 3),
1<x<9.

2. (3 pt) Set up the integrals representing the following values, but do not
compute them:

(a) (1 pt) area of the surface obtained by rotating the curve x3 = y?2,

0 <x <4,y >0, around the x axis;

(b) (1 pt) area of the surface obtained by rotating the same curve as in
(a), but around the y axis;
(

c) (1 pt) hydrostatic force against one side of a vertical plate in shape of
a half-disc of radius 1 submerged in a liquid of density p so that it touches

@

The functions you integrate should be written as explicit expressions de-
pending only on the variable of integration (not on other variables, or,
say, on f(x))!

the surface of the liquid:

3. (4 pt) Compute the y coordinate of the centroid of a sector of disc of
radius 1 and angle 7t/6:
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Solutions for section 105

1. We have f(x) = $/x(x — 3) = 2x*/2 — x!/?; therefore, f'(x) = 1(x?/? —
x~1/2) and
4+ (X1/2 *X71/2)2
4
B x+x 142 B (x1/2 4 x~1/2)2
B 4 B 4 '
Therefore, the length of the curve is

1+ (f'(x))? =

9

o 1
J \/1+(f’(x))2dXz§J xt? 4+ x7V2 dx
1 1
x3/2 N0 32
= | —— /2 = —.
(3 X )x:l 3

2. (a) We have y = x?/3 = f(x), 0 < x < 8, and f/(x) = 2x'/3, so the

answer is
8 8 2
27‘[J f(x)/1+ (f/(x))? dx = 27‘[J X234 1+ §x*2/3 dx.
0 0

(b) We have x =y*/? = g(y), 0 <y < 4, and g'(y) = £y'/2, so the answer

4 4
27TL g(y)V1+(g'(y)?dy = 27IL y¥2 1+ %y dy.

(c) At depth y, 0 < y < 1, the pressure is pgy, the element of the area of
our plate is 24/1 —y? dy, so the answer is

1
2ng yv1—-y?dy.
0

3. Cut our shape into two regions, A and B:

Y
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A
B
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The region A is the shape under the graph of y = f(x) = x/\/g for 0 < x <
\/5/2, so the moments of A are

V3/2 1 V3/2 1

My (A) :J' xf(x)dx = — x?dx = =,

0 3 Jo 8

1 V3/2 ) 1 V3/2 ) 1
M (A) == f(x)*dx = = x“dx = ——.
A =g | rae=g | o



(Note that M, corresponds to x-coordinate of the centroid, while M, corre-
sponds to its y-coordinate.)

The region B is the shape under the graph of y = g(x) = V1 —x2 for

§ < x < 1, so the moments of B are

1 1 1 [1/4 1
MU(B):J. xf(x)dx:J xvl—x2dx:—J- Vzdz ==,
V3/2 V3/2 2 Jo 24
1! 1" 1 3V3
MX(B):—J f(x)2dx:—J L=l 33
(We used the substitution z = 1 — x? in the first integral above.) The area of
the whole shape is S = 75, so the coordinates of the centroid are
My(A)+My(B) 2
Xe = =
S U
M (A) + M (B 1
go= WAL EMB) 1, g

Solutions for section 106

1. See the solution for problem 1 of section 105.

2. (a) We have y = x3/2 = f(x), 0 < x < 4, and f’(x) = 2x'/2, so the answer

ZWJ: f(x)y/1+ (g’ (x))2dx = ZWJ: X324 [1+ %x dx.

(b) We have x =y*/® = g(y), 0 <y < 8, and ¢'(y) = 2y /%, so the answer

8 8
4
27TJ fly)v/1+(g'(y))? dy =27TJ v 14 gy dy.
0 0

(c) See the solution for problem 2 (c) of section 105.
3. See the solution for problem 3 of section 105.
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