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arctan(e®)

1. Differentiate and simplifyy =
plityy = ————57

2. LetZ represent the region bounded by the graphg ef z, thez-axis and
y=+z+2.

Y
(a) Find the area of?.

(b) Find the volume of the solid of rev-
olution obtained wher? is revolved
x about thez-axis.

3. Evaluate the following integrals.
integrals—no decimals.

(a) /15 V2x — 1ldz

Give exact values fbe tdefinite

®) /\/2 x3\/:c2—2

(@Agﬁ

V64 — 22
o) /%d

z+3
()/(ac+ 3ac+1)dm

(e) /‘cot5 z csc® zdx

T sinbx dx

4. Evaluate the following limits.

(b) lim (

z—0

(Inx)?

s 1
(@) lim (14 5z)°¢* — 7) (c) lim
x—0 €T T —00

5. Determine whether the following improper integrals ange or diverge.

@) /Olsclnxd:c (b) /;o du

_ 1)1/3
6. Find the solution of the differential equation

(2z
dy 1
4 ;o oy(l)=0.
T yey

e? — 1

(@ +1)—

dy e {1 —2e” arctan(e”)}
de (1+e27)2
2. (a)10/3 square units, (b)67/3 cubic units.

3. (2)428/15, (b) (r + 3/3 — 6)/3000, (c)21n 3x+1' 1

+7+C’
rz+1

(d) (2¢™ 4+ 5)/29, (e) —% csc’ x4+ % csc® x — % cscdz+C,
V64 — z2
x

(U

. (a)ed,

— arcsin <8> + C.

(0) -3, (©0.
. (@) The integral converges {oi. (b) The integral diverges.

(y —1)e¥ = arctanz — 1 — iw

N o o A

. (a) The sequence diverges because the terms indexed lyiodzbrs con-
verges to% and the terms indexed by even numbers converges—zlto
(b) The series diverges by the vanishing criterioe (. a, # 0).

8. (a) The series diverges by the ratio test (the ratio of esgiee terms di-

verges too). (b) The series converges by the integral test, or by the-com

parison (or limit comparison) test withg., b, = n~3/2. (c) The series

ANSWERS

7.

10.

11.

12.

. +1
Consider the sequende,,} = < (—1)t1 nro .
auenga..) = { (-1 (155 ) ]

(a) Does the sequence converge or diverge? (Justify yoweans
oo
(b) Does the corresponding serig ap, converge or diverge? (Justify

n=1

your answer.)

. Determine whether the following series converge or digeiState the test

used and show that the conditions for applying the test haga met.

—/n
@ Z (2n + 1) ®) Z e
n=1 n=1
> n (14+3n\" on+3
© ;(_1) (2+5n) @ Zn4+2

. Determine whether the following series are absolutelyement, condi-

tionally convergent or divergent. State the test used and shat the con-
ditions for applying the test have been met.

(-1 ( 1) (n +3)
b
()}j -y ()}j
Find the radius and interval of convergence of the series

n(z—1
Z \/ "

(a) Find the first three nonzero terms of the Maclaurireseafcos x.
(b) Use sigma notation to write the general form of the seri¢a).

Find the sum of the series.

m)ézs(—g)"

() Z “ (n+3) n+4)

10.

11.

12.

converges by the root testf|an| — g) (d) The series converges by the
comparison (or limit comparison) test with = n 3.

. (a) The series is conditionally convergent. It converggshe alternating

series test becauggnn)~! N\, 0 asn — oo, but does not converge ab-
solutely by the comparison test witeg., b, = n~!. (b) The series is
absolutely convergent by the ratio test or the root tdat,+1/an| and
{/|an| both converge tg}.

The radius of convergence of this serieg,isand its interval of conver-
gence is(—1,3). The series diverges at the endpoints of its interval of

convergence by the vanishing criterion.

(a) The Maclaurin series 0bs = begins
ZB2 ZB4

1-— o + o

and (b) the entire series, in summation notation, is

s 2n
PBICIE
n=0

(@<, (O)1.



