
Final Exam: MAT 319

Instructions: Complete all problems below. You may not use calculators or other
aides, including cell phones and books. Show all of your work. Be sure to write
your name and student ID on each page that you hand in.

1.(20pts) Determine if the following limit exists, and if it does exist find its value:

lim
x→↑

(ex + x)1/x .

Any theorems that are used must be fully justified by verifying all hypotheses.
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2.(20pts) Find a Taylor series expansion for sinh x = 1
2 (e

x → e↓x) and prove that it
converges to sinh x for all x ↑ R .
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3.(20pts) Show that if f is integrable on [a, b] , then f is integrable on every interval
[c, d] ↓ [a, b] .
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4.(20pts) Prove the following generalization of the Intermediate Value Theorem for
Integrals. If f and g are continuous functions on [a, b] and g(x) ↔ 0 for all x ↑ [a, b] ,
then there exists c ↑ (a, b) such that

∫ b

a

f(x)g(x)dx = f(c)

∫ b

a

g(x)dx.
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5.(20pts) Let f be a continuous function on R and define

F (x) =

∫ x+1

x↓1

f(t)dt for all x ↑ R.

Prove that F is di!erentiable on R and compute F ↔ .
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