
Norwegian University of Science
and Technology
Department of Mathematical
Sciences

TMA4100 Calculus 1
Fall 2013

Exercise set 10
Week 44 (28 October-1

November)

1: Maple TA-problem The triangular region with vertices (0,−1), (1, 0) and (0, 1) is
rotated about the line x = 2. Find the volume of the region so generated.

2: Exam 1999 in SIF 5003, problem 3 a) Let f(x) =
√
1 + x4. Find the maximal and

minimal value of

f ′′(x) =
2x2(x4 + 3)

(x4 + 1)3/2
.

b) Use the Trapezoid method with 4 subintervals to find an approximation, T4, to

I =

∫ 2

0

√
1 + x4 dx.

Use problem a) to find the smallest number ε so that you can guarantee that
the error, |T4 − I|, in the Trapezoid approximation used above is less that ε.
Hint: Numerical integration

Explain why the Trapezoid method always gives a bigger value for the
above integral, no matter how many subintervals we choose.

3: Drilling a hole in a sphere A sphere has radius 5 cm. We drill a hole with radius 3cm
through the center of the sphere. We want to calculate the volume of the solid that
remains.

a) Show that the volume of the solid that remains can be written as

V = 4π

∫ 5

3
x
√

52 − x2 dx.

Hint: Draw the situation, and Volumes of Revolution.

b) Calculate the volume of the solid.

4: Exam 1999 in SIF 5003, problem 9 A water tank is made by rotating the graph of
the function x = g(y) about the y-axis. The volume of the tank at height y is then
given by

V (y) = π

∫ y

0
g(u)2 du.
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https://wiki.math.ntnu.no/_media/tma4100/2013h/tema/integrationtechniques/numerisk.pdf
https://wiki.math.ntnu.no/_media/tma4100/2013h/tema/applicationsofintegration/rotasjonslegmer.pdf
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A hole is made in the bottom of the tank. According to Torricelli’s Law the volume
then satisfies

dV

dt
= −k√y,

where y is the height of the water and k is some positive constant.

Determine the function g(y) when it is given that the change of the height of
water per unit time is constant (that is, dy

dt is constant.) and the volume V is 1 when
y = 1.

October 17, 2013 Page 2 of 2


