MTH 133 Final Exam December 9th, 2019

Standard Response Questions. Show all work to receive credit. Please your final answer.

1. Let R be the region in the first quadrant bounded by y = sinz, y = cosx, and z = 0.

(a) (2 points) Sketch the region R on the axes to the right.

(b) (3 points) Set up BUT DO NOT EVALUATE
the definite integral representing the volume
of the resulting solid if the region R is rotated Q
about the z-axis.
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3. Evaluate the following integrals.

(a) (6 points) /sec?’xtanx dx
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4. Determine whether each of the series below is convergent or divergent. For full credit, you must show
your work and indicate which test(s) you used.

(a) (6 points) Z % (-For r\}.’.l)
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5. (6 points) Evaluate / —— dx as an infinite series. Express your answer in sigma notation.
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6. (6 points) Consider the curve C' given by the parametric equations:

r =2+ 3t, y = cosh(3t)

Find the arc length of the curve on the interval 0 <t < 1.
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7. Two curves in polar coordinates are given by equations r = 1 and r = 1 — sin 6, respectively.
(a) (3 points) Sketch both curves.

Solution: See herel

(b) (3 points) Determine the intersection points
of these two curves. Express these points in
polar coordinates (r, ).

Solution: The points of intersection occur at (1,0) and (1, 7).

(c) (6 points) Set up BUT DO NOT EVALUATE the definite integral representing the area that lies
inside the circle » = 1 and outside the cardioid r = 1 — sin 6.

Solution:

/W/2(1 — (1 —sin6)?) do
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