18.  Food is placed in a freezer. After # hours, the temperature of the food is changing at a rate of R =10e™"*
where R is in degrees F/hr. How much has the temperature dropped in the first two hours?

If the temperature is y degrees F after r hours

dy
R = 10 R==
. ¢ i
ay —0.2¢
= 10e
dr

dy =t = j 10" 2fdt{
y = —50@‘0 2+ C

y(2) —»(0)
(-50e7020) + C) — (-50e7°2 + ()
50e702) — 50¢7022) = 16. 483997698218 034963°F

56.
To find the area inside of » = 2sin(36)
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/6
| L(2sin(36))"de

0

2040.6081.01.2141.6
X

-1.61.41.21.060.80.60.40.

/6 /6

6 j L(2sin36))°d6 - 12 f $in%(36)dl6

sin?(30) — 1 - 035(69)
/6

19 J‘ 003(69) 0
m’6

6 j(l ~ ¢0s(60))d8

0
:65(9——

—6( z smfr
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X

52.  Findthe Taylor Series for ¢? centeredat a =2 anduse

the Ratio Test to show that this series converges for all x.

To expand e*? in the powers of (x —2)

. n-1

fio) =2y + L2y 5 2 o) AT T@) 4.
/@ (2) the k™ derlvatlve off at a
fix) = e > fD(x) = 1 o2
fO) = 5re
fOw) = re?
D (x) = 2?}1 o2
forH2) = 2?}_1 o272 — 2?}_ e

(x—2)  (x-2)° (x—2)""
et 5 e+—2! 57 e+....+(n_ 1> 27 e+...

Converges for all values of x because
(x—2)"
n! x2" _ ‘
(x_z)n—l
(n—1)! x 21

x—-2 N N
272‘ 0asn - o
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#45
To determine whether

—31n_ converges

n!2ml
n=2
3(n+1)
|an+1 (D2 3mtl) e _ _3n+3
a, 3 3n (n+ D127~ 3p(n+1)2
n!271
(3f Jlf)% — 63?12 —~ 0 < | therefore converges
n n 1 1
b)

Z 2n+1
4n? +n—1

1=

compare with > - DIVERGENT
=1

_2n+1
dn*+n—1 _ _2n*>+n
1 4n* +n—1

n

a0 a0

1 2n+1
27 DIVERGENT- »  ——2="— DIVERGENT

n=1 n=

A
A
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To test 3

— nilnn
Forx > 2

3
flx)=—=2=—=—"->0

x ilnx
Jx) N\,
flx) is continuous on [2,x)
3 i

* x ¥Inx
2
- JBm_dx ltln_}c'—)du%dx‘
» x 3 x
[__3 _ du _ 3u?? 9 o3 _ 9 2/3
T J oY W L N S
J . jnx d = limso 3 (Inx)* = F(In2)* = o0

2
The integral diverges, therefore the original series diverges
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#3
I Sx+3 .

x3 —2x% —3x

S5x+3 _ Sx+3 |
¥ -2x2-3x  x(x 3)(x+1)]

Sx+3 4, B ,_C
x(x—=3)x+1) X x-3 x+1

5y + 3 A -3)x+ 1) +Bx(x+ 1)+ Cx(x—3)
x(x—3)(x+1) x(x —3)(x+1)

5y 43  A@E* —2x-3)+B(x* +x) + C(x* —3x)
x(x—3)(x+1) x(x—3)(x+1)

5x+3 _ Ax? —24x—34+Bx*+Bx+ Cx* —3Cx
x(x—=3)x+1) x(x—=3)(x+1)

Ox2+5x+3  A+B+CO)x*+(24+B-3C)x—34

x(x—-3)x+1) x(x—=3)x+1)
A+B+C =0
2A+B-3C=5

34-3-4--1

—1+B+C=0-B+C=1
2(-1)+B-3C=5-B-3C=3
B+C=1

B-3C=3

subtract the bottom from top
4AC=2-C= 4+

1 5
B-+=1-B=3
Sx+3 3 1

1
X

xx-3)x+1) 2x-3) 2@&x+1)

Sx+3 _ 3 1 dx [ dx
Ix@3xx+1fﬁ’fzu3)¢’ 2 %+1 .[x

S5x+3 71 B 7L N
J.x(x3)(x+1)dx21nx 3| 2111\X+1\ Injx| + C
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#53 b) Write the polar coordinates (r,6) of (-2,-2,3)
suchthatr>0and 0 <8 < 2xn

a4+
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(1)
fx) = Z_;- (27 +2)!

To test for convergence

(_l)mlxzmz

2n+4)! B 2

O | sy | V!
2n+2)!

converges for all values of x
_ - (—1)"x" Coxz  ox*t xS
ﬂx)Z;a Qn+2)0 2T 4T el st

f0) = 3

4x . 6x°
f &) = 4, TR
f(0)=0 0 is a critical number
4 3x2 6. 5x*
Sx) = 4, q TR
/'0) = =
MAX at x = 0
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