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1. (3 pts) Find the length of the curve y = ln(cosx) as x ranges between 0 and π/4.

length of curve =
∫ π/4
0

√
1 + (y′)2 dx .5 pt

=
∫ π/4
0

√
1 + (− sinx/ cosx)2 dx .5 pt

=
∫ π/4
0 secx dx 1 pt

= ln(secx+ tanx)|π/40 .5 pt

= ln(2/
√

2 + 1)− ln(1) .5 pt

= ln(1 +
√

2)

2. (3 pts) Find the area of the surface of revolution generated by rotating the curve
y = x3, as x ranges between 1 and 3, around the x-axis.

area of surface = 2π
∫ 3
1 y
√

1 + (y′)2 dx .5 pt

= 2π
∫ 3
x=1 x

3
√

1 + 9x4 dx .5 pt

= 2π
∫ 1+9·34

u=10

√
u du

36 1 pt

= π
18

2
3 u

3/2
∣∣270

10
1 pt

= π
27(7303/2 − 103/2)
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3. (4 pts) Find the area of the surface of revolution generated by rotating the curve

y =
ex + e−x

2
= coshx, as x ranges between 0 and 2, around the y-axis.

area of surface = 2π
∫ 2
0 x
√

1 + (y′)2 dx .5 pt

= 2π
∫ 2
0 x

√
1 +

(
ex−e−x

2

)2
dx .5 pt

= 2π
∫ 2
0 x
√

2+e2x−1+e−2x

4 dx

= 2π
∫ 2
0 x
(
ex+e−x

2

)
dx 1 pt

= π
∫ 2
0 xe

x dx+ π
∫ 2
0 xe

−xdx

= π [xex − ex]20 + π [−xe−x − e−x]20 1.5 pt

= π
(
e2 + 1− 3e−2 + 1

)
= 2π + πe2 − 3π/e2 .5 pt
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