MAT 254 — Fall Quarter 2002
Test 3- Answers
NAME

Show work and write clearly.

1. (20 pts.) Find the length of the curve y = In(sin x) % EXE %

ANS: y¢= _icosx = cot X.
an X

Arclength, s = 6/’:\/1 + cot® xdx = 6/’:«/0302 xdx = 6/’:cscxdx. This integral can be found

using atable of integrals ( C;csc xdx = Injescx - cot X + C). For thistest, you were permitted to
use Simpson’ s rule with n = 20 to estimate the integral (0.7677).

2. (20 pts.) Find the area of the surface of revolution obtained by rotating the curve

3
y=X—+i,1£x£2aboutthex-axis
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ANS: y¢=— - —,
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3. (20 pts.) Find the volume of the solid formed by revolving the region bounded by x = ?\»/V
andy = 8, x = 0 about x = 2. Sketch the area.

ANS:
Ty
104
ot
. h(}t;f)
Al ﬁ
il ] 3
+ X P(x

V = 2p®2 p(X)h(X)dx = Zpé(Z - x)(8 - x3)jx = 2p(§(16 - 8x- 2x° + x“)jx

x* x°0 144
= 2p6I6X - 4x® - S+ 3l = ——
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4. (20 pts.) Solve theinitial value problem: y¢+ 2xy = 2x%y, y(0) = 3.

ANS: % =2y - 2xy =2y(x* - X) P Y 2(x* - x)dx b c\)d_y = 2¢Y%° - x)dx
X y y

1 1 1
=x*-x2+C =x*-x? x4 x?

Dln|y|:%x4-x2+CD y = e2 =e2 " =Ce?

la_ 2

Whenx=0,y=3P 3=Ce" b C=3.Thus, y =32

5. (20 pts.) Solve the differential equation: y&/xe’*'* = - 1.

ANS:

Y e dy -1 _ - e - e R - el

—xee* =-1pb ¢’ = = P eldy =———dxb dy = dx.
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To find the integral of the left hand side use substitution: let u = - /X, du = %dx. So, we
X

have
C\Pydy = 2(‘)9“du P e =28"+Ch € =28"+Cbh y= In(2e“ + C) - |n(2e-& + C)



