
Math 122 - Test 4 Apr 7 2014

Question 1 [10 points]:

(a) Determine the area of the region in the first quadrant that is bounded between y = sin (x) and y = cos (x)
over the interval 0 ≤ x ≤ π/2.

[5]

(b) Determine the area of the region bounded between the curves x = y 2 − 3 and y = x + 1 .

[5]
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Question 2 [10 points]:

(a) The region in the first quadrant bounded by y = ex , y = 1 − x , x = 1 and the y -axis is rotated about
the x-axis. Determine the volume of the resulting solid. (The disk method would be best here.)

[7]

(b) The same region as in part (a) is rotated about the line x = 3. Set up but DO NOT EVALUATE the
integral representing the volume of the resulting solid. (Cylindrical shells would be best here.)

[3]
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Question 3 [5 points]: The region in the first quadrant bounded by y = 2 − x3, y =
√
x and the y -axis is

rotated about the line x = −1. Determine the volume of the resulting solid. (Use whichever method is most
convenient, though one method is definitely better than the other in this case.)

[5]

Question 4 [5 points]: Determine the length of the curve y = ln (sec (x)) over the interval 0 ≤ x ≤ π/4.

[5]
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Question 5 [10 points]: A 10 m chain of mass of 2 kg hangs freely over the side of a bridge. At the end
of the chain is attaced a 10 kg brick. A person pulls the chain and brick up onto the bridge deck. How much
work is done? You may leave your answer in a form which includes the constant g . (Recall: acceleration due to
gravity is g = 9.8 m/s2.)

[10]
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Question 6 [10 points]:

A metal plate in the shape of an isoceles triangle having base
4 m and height 5 m is submerged in water as shown. Set
up BUT DO NOT EVALUATE the integral which gives the
hydrostatic force (force due to water pressure) against one side
of the plate. Recall that pressure P as a function of depth h

is P(h) = ρgh where ρ is the density of the liquid and g is
acceleration due to gravity. Leave the constants ρ and g in
your answer— do not convert them to their numerical values.

4

5

[10]
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