Fordham University Calculus 1T

1207-R01, 47046

Final Exam

Answer all 10 questions for a total of 100 points. Write your solutions in the accompanying
blue book, and put a box around your final answers. If you solve the problems out of
order, please skip pages so that your solutions stay in order. Good luck!

1. Evaluate the integrals.
(a) (6 points) /(:172 — bx)e” dx

(b) (6 points) /sec4 6 tan? 6 df
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(d) (6 points) /m dz
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(e) (6 poin‘cs)/0 .

V5 —x

(¢) (6 points) x

dx

2. Consider the curve y = a:3, 0<z<4.

(a) (3 points) Setup an integral for the area of the surface obtained by rotating the curve around the

z-axis. Do not evaluate the integral.

(b) (3 points) Setup an integral for the area of the surface obtained by rotating the curve around the

y-axis. Do not evaluate the integral.

3. (6 points) A vertical plate is submerged in water as in the figure below. Approximate the hydrostatic
force against one side of the plate as a Riemann sum. Then express the forcee as an integral and evaluate
it. Let 0 equal the weight density of water per cubic foot, and leave your answer in terms of §.
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4. Use the table of values below to approximate (x) dz using the specified method.

0
(a) (3 points) Simpson’s Rule with n = 4.

(b) (3 points) Midpoint Rule with n = 3.

You may leave your answers as a sum/product of terms.
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5. Consider the curve C' with the following parametric equations.

0<t<+V3

(a) (4 points) Find the length of C.

7

(b) (4 points) Give an equation for the tangent line to C' at the point (1/8,3/8).
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6. (4 points) Give parametric equations that describe the motion of a particle that starts at (1, —2) and
moves clockwise halfway around the circle with center (5, —2) and radius 4. Remember to specify the
domain of the parametric equations.

7. (a) (4 points) Sketch the polar curve r = 4sin 36 on the polar axes below.

(b) (6 points) Calculate the area inside one loop/petal.

3a/2

Figure 1: Please put your answer to question 7a here.
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8. (6 points) Find the sum of the series Z

n=1
9. For each of the following series, determine whether the series converges absolutely, converges condition-
ally, or diverges and justify your answer. Please state the name of any test(s) for convergence/divergence
that you use.

. > 1
(a) (6 points) Zl T
(b) (6 POintS) Z(_l)n—l 1 ;‘271

10. For each of the following power series, determine the radius of convergence and the interval of conver-
gence. Please state the name of any test(s) for convergence/divergence that you use.

o (2z+1)"
(a) (6 points) ngzo ( ii 1)
. — 10mz"
(b) (6 points) EO "
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