drT
1. Determine - by following the given steps if 7(t) =< cost,2sint >:
s

(a) Determine 7'(t)
Answer: 7'(t) =< —sint,2cost >
(b) Determine ||7’(t)||
Answer: ||T7/(t)]| = \/sin2 t,+4cos?t =+/1+ 3cos?t
T

(¢) Determine 7' and T

—sint 2cost -
V1+3cos?t 1+ 3cos?t

Answer: T =<

d_T’: —\/1+30082tcost—sint% —2\/1+36082tsint+2008t%
dt (1+ 3cos?t) ’ (1+ 3cos?t)

[/ —(1+3cos?t)cost — 3sin’tcost —2(1 + 3cos?¢)sint + 6 cos® tsint
B (1 + 3cos?t)3/? ’ (1+ 3cos?t)3/?

B —4 cost —2sint
~ \(1+3cos?t)3/2" (1 + 3cos?t)3/2

(d) Determine a _ <ﬁ> 4

ds ds) dt
dT 1 dT B —4cost —2sint
ds ds/dt dt — \(1+3cos2t)?" (1+3cos?t)

2. Evaluate the follow integrals as convergent or divergent. If convergent, calculate its
value.

(a) /oo 7™ dx
0

-7 T=t—00
= —e = z
3 =0 3
©  Tdx
b [
(b) 5 (v —4)?
_ r=t—o0
’ =T.
T — 4— r=>5




@>A4@?ﬁy

—7 14
= = 0.
-T_Bw:t—>3
2 x
d / ——d
(d) 1 2 —1 ¢
2
= vz -1 = /3.
r=t—1
c© 3z
—d
© /1 btz .
= —In (5 + 42?) = 00.
=1

"00 3x
A
® ) T

r=t—00 3’/T

3
= arctan (2z7) - g

3. If the spiral < 5e %% cost, 5e "% sint > goes on forever, what will be the arclength?
(This is an improper integral). (picture below)

B —
- — _—

——

(2'(1))? = (—2.5e %% cost —He " sint)? = 6.25¢ ¢ cos? t + 25 cos ¢ sin t +25et sin® ¢
(y'(1)? = (—2.5e "t sint +5e 0% cost)? = 6.25e  sin® £ — 25 cos ¢ sin ¢+ 25¢ ¢ cos?

/ ()2 +y/(t)? dt = / 31.25¢—t dt — / V312505 gt — 9 31‘256—0.&’?0‘3
0 0 0 =0
= 2+/31.25.

4. Determine the center of mass of the region with constant density and bounded by
the z-axis, the line 2 = 9 and the function f(z)=+/z — 1. (picture above)

9 92 9
Area:/ Vo —1dx = g(ac—l)?)/2 = 18.
1

1




My, J{ avr—Tdz 928V2/15 _464v2 o
m 18 18 135
M, [ ix—-1)dz 16 8
Y= T 18 189

5. Determine the mass and the center of mass of a 0.7-m rod whose density varies
linearly from 3.0 kg/m to 3.7 kg/m. (Note: First determine the linear function of
density.)
dlz)=x+3

Jo T (a? +3x)dx  637/750 364
9T (z+3)de  469/200 1005

~ 0.3622m

f:

6. Determine the Taylor Polynomial of the function f(z) = €* about x = 0.
Consider: €* = ¢y + 17 + cox? + 32 + cux* + c52° + cga® + ez + ...
Then evaluating at x = 0 gives € = ¢; so ¢y = 1. Differentiating both sides gives
e* = 1 + 2cox + 3c3x? + deyx® + Seszt + 6egx® + Teral + ..
Then evaluating at z = 0 gives € = ¢; so ¢; = 1 and differentiating both sides gives
e® = 2cox +3-2c3x +4- 3,2 +5-desx® +6- Hegrt + T 6c72° + 8- Tega® +9 - 8cgx” + ..
Evaluating at x = 0 gives € = 2¢y 50 ¢ = % Differentiating both sides gives
er = 3-2c3+4-3-2c4x+5-4-3c52%>+6-5-degx® +7-6-5erx +8-7-6c5x” +9-8- Tegxb + ...
Evaluating at 2 = 0 gives €’ = 3 - 2c3 s0 c3 = 3% Differentiating both sides gives
e’ =4-3-2c4+5-4-3-2c52+6-5-4-3¢c622 +7-6-5-4dcqa? +8-7-6-5cgx +9-8-7-6c9z® + ...

Evaluating at o = 0 gives €® =4 -3 - 2¢c4 80 ¢4 = —=.

132
oo n
3 x
x
€ —= e
n!
n=0 '
(a) Write e = e! as an infinite series.
=1
e = E —_—
n!
n=0
(b) Write e™! = = as an infinite series.
e




(c) Write e? as an infinite series.

7. Determine the Taylor Polynomial of the function f(z) = Inx about x = 1.
A Taylor Polynomial for f(x) about x =1 can be written as:

Inzx = /a >(x "
n=0 n!
f°(1)=In1=
Moy=i=hP=1 pP@=g3=41=3 Pa=z=>5=
1) = — R e e ekt met
x l‘_ . ] _
flay=2o M0t py-Tm L relo o - s L Po Y
> (_1)n+1 n
Inz=>_ (z—1) 0<z<2
n=1 n
a) Write In0.5 as an infinite series.
(a)
0 (_l)n—i—l <_1>n 00 -1
In0.5 = — | =
" ngl n 2 ngl n-2n
b) Write In 1.5 as an infinite series.
(
00 (_1)n+1 (1)71 o) (_l)n—l—l
Inl.5 = -] =
t nzz:1 n 2 =1 n-2
8. Determine the Taylor Polynomial of the function f(z) = about z = 0.
—
) =5 =1
1 2 3
fl(l') = (1_195)2 = f1<!0) =1 fQ(x) = (1—2:5)3 = fz—(!O) =1 fS(I) = (13; 1 fS—(IO) =1

)
4 E E
f4(1‘) = (1:“3:)5 = f4(!0) =1 f5(1') = ﬁ = f5_('0) =1 f6(l') ﬁ . b (0) -1
7 K ol
f7(1‘) = (1_7;)8 = f7(!0) =1 fs({L‘) = —(13;)9 = —fg(IO) =1 f9(x) = b ( ) _ 1

(1—50)

=> " —l<z<1



o 2 n
(a) From your answer, what is » (§>
n=0

2\ 1
Answer: (—) = = 3.
23) 1o

oo 2 n
(b) From your answer, what is Z (—§>
n=0
Answer: > (—g> - §

(o) 3 n
(¢) From your answer, what is »_ <5>
n=0
o0 n 1
Answer: Z (é) = = §
Z\5 1-3/5 2

9. Integrate the following:

3

3 3 3
a) / 3re™* dx = ——xe ¥ + / 56_2‘” dx = —éxe_z’” - Ze_% +c

2
u =3z dV = e ** dx

du = 3dz V=-— 1 e %"

3
b) / 3ze™2 dx = —Ze_% +c
Let u = —222. Then —ldu =z dx.

3 3 3
/ 323e* do = 2 i z2e?™ / 2.1?6% dx = 4$262x —§62x2 +c
u = 312 dV = xe®” dx
du = 6x dx V= ie%Q

2
/2 2x+ dx—/<—2 > + 5 )d:r—3ln|x—1|—5ln|2x—1|+c
x

—39:+1 r—1 x-—1

(2:1:—1)((:1:—1) 20— 1

5
e) / V25 — 22 dx
- 25
area of a semicircle of radius r = 5 is il

2
S A w S
Vi—et
Let u =4 —et. Then —du = et dt.

1
=A=-5

+ B =Alz—1)+B2r—1)=x+2
x’_



