Answer Key for Exam

Section 1. Multiple Choice Questions

™

1. Compute the indefinite integral / x cos(x)
0

(a) 0O
(b)] 5-1
(c) 3
(d) 7
(e) $+1




2. Rewrite the following improper integral in terms of limits of proper

integrals.
oo —x?
e
——dz
/é In(x)
a 6_:02
<a> ah_}r{.lo 1 ln(x)dx
a €7x2 b —z?
b li dr + li d
(b) s 1 In(z) T . In(z) v
a e—xz b —cc2 C —$2
li d Ii dz + li d
(©) a1 1 In() S 1 In(x) v 5 In(z) ‘
a e—xz 2 —g? c —x?
d li d li d li d
(d) a1 1 In(z) T p In(x) T 5 In(z) v
a e—z2 2 —z? c —z2
li d li d li d
(€) a1 1 In(z) S p In(x) T 5 In(z) ‘

3. Which of the following statements is TRUE?

(a) lim (") =1

z—0t

(b)  lim e(@) =00

z—0
. In(x)
(C) gjli%lJr e( : ) =0
(d) lir% elz) =0

(e) lim e(s) =1

z—0



4. Solve for A, B, C' to finish the partial fraction decomposition.
22 +1 A B C

— =
z(z2—-1) = x+1+x—1

(a) A=0,B=2C=1
(b) A=1,B=1,C=-1
()] A=-1,B=1,C=1
(d)
(e)

o

o,

A=1,B=-1,C=1
A=-1,B=-1,C=

5. Evaluate lim sin(z)
(a) 1
(b) 2
(©) 3
(d)] 0
(e)  Diverges



6. Suppose that 4 - a,? < b, < 2° for every n. Which of the following is
NOT a possiblity?

a)  {an},{bn},{c,} all diverge
b

lim a, =0, lim b, = 3, lim ¢, = 3

n—o0 n—oo n—oo

n—oo n—oo n—oo

lim a, = 0,{b,} Diverges , lim ¢, =0

(

(b)

(¢) lim a, =1, lim b, =4, lim ¢, =2
(d)

(e)

lim a, = 2,{b,} Diverges , lim ¢, =4

7. Which is the best trig substitution to help evaluate the following
integral?

22
/ dx
V1422

o

o,



8. Supposing lin}, f(z) = +o0 and lirré g(x) = 0 compute:

1 g(x)
tin (760 + 55 )

()
(a) In(3)
(b) 1
() 0
(d)  Diverges
(e)| Insufficent Information to Determine
!
9. Evaluate » ﬁdx
(a) 1
(b) 0
() -2
(d) 2
(e)| Diverges




10. Which of these choices is the result of a useful trig substitution on the
following integral

ex
—dx
/ er . y/e2r — 1




11. Using the definitions below compute lim a, - b,

e L 1
Ay =
1+4+em n+1
b ~In(n+1) n?

n +2n2—|—3

o

—_— |~
ol o
O I N

Diverges

12. Suppose that lim a, =1 and b, = In(|a, 41 — a,|). What is lim b,7

(a) e

(b) 1

(¢c) O

(d)| —oo (Diverges)

(e)  Insufficent Information to Determine



Section 2. Short Answer Questions

13. Compute lim (z +€*)°

r—00

Since the form oo? is indeterminate we must transform the expression to find

the limit.
. = n((ateny (et (hm M)
lim (z 4 ¢%)° = lim € (+e) _ i e =e\nx ¢
r—00 T— 00 T—00

We now try to find the value of the exponent.

1 v 1
lim n(z+e) = (o) - Indeterminate, use L’'Hopital
T—00 e* o0 o0

14+e”®
lim 2 — limL: lim + ‘ =
z—00 €T z—oo € (T 4+ €¥) oo e (z+et) e (x4 ev)

. 1 1 1 1 1 1
lim + = —+ - J—
oo e (r+e*) z+et oo(oot+oo) co+oo 0o 0

=0

Remembering to plug back into first line.

x im 71n(z+.ez)
lim (z + €)= e(zL” < ) = =

r—00




14. Evaluate /e“” sin(x)dz

We apply parts twice and then solve for the integral.

/e’” sin(x)dzx = e”sin(z) — /em cos(x)dz

/e sin(x)dzr = e”sin(x) — €® cos(z) —/ez sin(z)dz

2 | € sin(x)dz = e”sin(z) — €” cos(z) + C

\

/ e’ sin(x) ; e” cos(x) e

( Parts )

= ¢"sin(z) — (ew cos(z) — / e - (—sin(x))dx) ( Parts )




z+1
. Evaluat d
15 vauae/x3+4x X

. 1
We begin by factoring 2® + 4z = x(2? + 4). Now we break up T

m U.Sil'lg
partial fractions.
z+1 A Bx+C : .
25 A) = + xf——l—él ( partial fraction rule

_ A(a*44)  xz(Br+C)  Ax®+4A N Ba? + Cr)
Cox(a2+4)  w(a2+4)  x(x2+4)  x(a2+4)
_ A2? +4A+ Ba* 4+ Cu

B x(x? 4 4)

r+1  (A+B)2*+Crx+4A
z(x2 +4) x(z? +4)

r+1=(A+B)z?>+Cr+4A

C=1 4A=1 A+ B=0
Giving: 1 1
C=1 A=- B=-—-
4 4
x+1 A Bx—i—C 1 i+
/x3+4x = T /4:1:+:U2—|—4dx
2x 1
—dx d d
/ + = /x2+4:1:+/x2+4a:
1 1

1 x
/x2—|—4 —éarctan(2)+0

[ =

1 1 1 1
/ x§i4xdx mp In(z) + 3 In(2® +4) + 3 arctan(g) +C

In(z* +4)+C (Setu:m2+4>

10



sin(x)
/ (Cos(:v))?’dx _ cos®(x) Cos,(:zr)dm
sin(z) sin(z)
1 — sin*(x)) cos(x .9 2
= / ( sfn()i) ( )dx ( As sin®(z) 4 cos”(z) =1 )
i cos(x)dx ( Set u = sin(z) )

(du = cos(x)dx)

(u = sin(x))

11




