Math 250 - Final Exam - Fall 2015

[50] 1. Evaluate the following integrals.

a) /(mc — 2015) sin(ex) dzx

T — 12

2 —
b)/wm
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C)/l dzx
0o V1422

w/2
d) / sin®*™*1(8) cos® 6dh
0

e) /\/Eln:vdx
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[20] 2. Evaluate the following improper integrals or conclude that they diverge. Explain your answer in
each case.

a dx
2 / CEESE

b) /+oo dz
oo 14+ (z+2)?
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[20] 3. Find each of the following limits.

a) lim (1 + sin2z)%t3®

z—0+

dx
e 1

b) lim —
z—0 sin(2z)
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[10] 4. Find the slope of the tangent line to the curve z = r + cos(t), y = rtan(¢) + sin(¢) at the point
t = m/4, where r is any real constant.

[10] 5. Find the arclength of the curve z =t, y = t3/2 over the interval 0 < t < 1.
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[20] 6. Find the area of the region that lies inside the curve r = 3sin(f) and outside the cardioid
7 =1+ sin(#). (Compute the intersection points first.)
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[10] 7. Find the interval of convergence of the power series.

Z (901537 = 1
— (n+2)xm

n—1

b) Find the sum of the series i ( g)

n=2
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[15] 8. Find the Maclaurin series for
2) f(z) = In(r +z)

b) f(z) = sin(wz)

3
[15] 9. Use Maclaurin series to find / cos(z?)dz to within 1074,
0
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[30] 10. Determine whether the following series converge absolutely, converge conditionally or diverge. Ex-
plain your answer in each case.

fe%e) _1)n




