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Q-1) Let RA be the region bounded by the curves x2 + 4x + y + 3 = 0 and x + y + 3 = 0. Let RB

be the region bounded by the curves x2 + 4x + y + 3 = 0, x + y + 3 = 0 and x + 1 = 0 for
−1 ≤ x ≤ 0. Let A denote the volume obtained by revolving the region RA around y-axis, and B
denote the volume obtained by revolving the region RB around x-axis.

(i) Calculate A.

(ii) Calculate B.

Hint: (x2 + 4x+ 3)2 = x4 + 8x3 + 22x2 + 24x+ 9.

Grading: 5+5=10 points

Solution: Grader: gunes.akbas@bilkent.edu.tr

Solving x2 + 4x + 3 = x + 3 we see that the curves intersect at (−3, 0) and (0,−3). We also notice
that the curve x2 + 4x+ y + 3 = 0 intersects x axis at x = −3 and x = −1.

(i) For the calculation of A we use the cylindrical shell method. Note here that the distance from
y-axis is −x > 0. The curves we are dealing with are y = −x2 − 4x− 3 and y = −x− 3.

A = 2π

∫ 0

−3

(−x)
[
(−x2 − 4x− 3)− (−x− 3)

]
dx

= 2π

∫ 0

−3

(x3 + 3x2) dx = 2π

(
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=
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(ii) Here we use the disc method.

B = π

∫ 0

−1

[
(−x− 3)2 − (−x2 − 4x− 3)2

]
dx

= π

∫ 0

−1

[
−x4 − 8x3 − 21x2 − 18x

]
dx

π

(
−x5

5
− 2x4 − 7x3 − 9x2
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)
=
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π.


