
Calculus II Section 2-2: Surface Area

Question 8
Curve: y =

√
R2 − x2 on a ≤ x ≤ b, where R > 0 and −R ≤ a < b ≤ R.

Axis of rotation: the x-axis.
Task: For fixed R, show that the surface area depends only on the zone height h = b− a.
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Calculus II Section 2-2: Surface Area

Question 8 – Solution
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h = b− a

spherical zone

Step 1: Differentiate.
y′ = − x√

R2 − x2
.

Step 2: Simplify the arc-length factor.

√
1 + (y′)2 =

√
1 +

x2

R2 − x2

=

√
R2

R2 − x2
=

R√
R2 − x2

.

Step 3: Calculate the surface area.

S = 2π

∫ b

a

y
√
1 + (y′)2 dx

= 2π

∫ b

a

√
R2 − x2

R√
R2 − x2

dx

= 2πR

∫ b

a

dx

= 2πR(b− a) = 2πRh.

S = 2πR(b− a) = 2πRh
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