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(1) Find:

Answer: a) 2;b) oo, ¢) 1;d) 15 e) m; f) co.
i dx
2) Find _.
(2) Fin /0 Va(l +z)

Answer: .

(3) Compute/ (1 -2)e™" dux.
1

Answer: —1.

(4) Let f: R — R a function with a continuous derivative f’ defined on R. Given an interval [a, b],

consider the body of revolution S obtained by rotating the graph of f about the X-axis. The

surface area and volume of S can be computed with the formulas,
b

area(S) = 27 /ab @)/ 1+ (f/(x)*dz, volume(S) = 7r/ (f(x))? da

a

Compute the surface area and the volume obtained by revolving the graph of the function f(z) =

1
— about the X-axis in the interval [1, c0).
x

Answer: The volume is 7 but the surface area is co.

(5) Let

(o) H t
I(a) = / et g
0 t

(a) Show that I(0) = 0.
(b) Compute I'(c).

(c) Use the previous parts to compute I(«).

Answer: ['(a) = 7', I(a) = arctan a.

oo e—at

(6) Let I(a) = /0 :
(a) Compute I'(a).
(b) Compute I(c).

dt, a > 0.
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oS} e—at _ e—ﬁt
(¢) Compute J(a, B) :/ — dt, o, B > 0.
0

Answer: I'(a)=-2,I(a)=—Ina+ C, C constant, J(a, 8) = I(a) — I(B) = In

a?

ol key

o0
(7) Let I(t) = / e " dx, t > 0.
0
1
(a) Prove that I(t) = T

n!

(b) Prove that /0 e dt = T

(c) Prove that n! = / e " dt.
0

Answer:

o0 :
_ .sint
e at

(8) Let I(a) =
(a) Compute limy_00 I().
(b) Compute I'(a).
(¢) Use the previous parts to compute I ().
)

dt, a > 0.

oo 1 t
(d) Compute / % dt.
0
o dint
(e) Compute / % dt.
Answer: (a) 0; (b) I'(a) = — 7575 (¢) I(a) = § —arctana; (d) 5; (e) .



