Practice Final

Math 1320 001 Summer 2014
C.Sampson
July 31st 2014 Name and Unid:

by writing my name I swear by the honor code

Read all of the following information before starting the exam:
Note this is the practice exam ignore point values on problems there are extras but
the exam will look similar

e Show all work, clearly and in order, if you want to get full credit. I reserve the right to
take off points if I cannot see how you arrived at your answer (even if your final answer is
correct).

e Justify your answers algebraically whenever possible to ensure full credit. Sketch all rele-
vant graphs and explain all relevant mathematics.

e (ircle or otherwise indicate your final answers.
e You MAY NOT use a calculator or notes. You may use the formulas provided.

e This test has 11 problems and one bonus problem and is worth 100 points, plus some extra
credit at the end. It is your responsibility to make sure that you have all of the pages!

e Good luck!



Good Luck!
Here are some Formulas and rules for you.
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1. (10 points)
Find the volume of the solid obtained by rotating the region bound by the curves y = cos(z) ,
y = 0 when rotated around the y-axis.
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(10 points) The force on a particle moving along the x-axis from x = 0 to x = 1 is given
by F(x) = zv/2? + 1 find the work done on the particle. i
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(10 points) Verify that y = cos(kz) is a solution to the differential equation y” + k%*y = 0
Note don’t try to solve just verify.

To verdy we simply Plus
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Y= cos(kx)
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4. (15 points)

a. (9 pts) Solve the initial value problem for the differential equation % = 22 with
y(0)=1
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b. (10 pts) Find the general solution to the differential equation cos(z)h’ = sin(z)
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5. (20 points) A population of bacteria grows exponentially and starts with 2 cells. After 10

minuets there are 8 cells.
a. (5 pts)  Write down the equation that gives the population as a function of time
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b. (5 pts)  When will the population reach 757

here we 3ot =75 tln Solvo

Sovr £














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































6. (10 points) Determine wether the given series is convergent or divergent. If it is convergent
find it’s sum
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7. (10 points) Determine wether or not the given series is absolutely convergent , conditionally

convergent , or divergent. Z?ﬂ(—l)"%
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8. (10 points) Find the radius of convergence and interval of convergence for the following
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9. (10 pomts) Find a power series for the following function using the geometric series.

S 2" = 1 when |z| < 1 o
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10. (10 points)
Find taylor series out to 4 terms for the following functions at the given centers
a. (5 pts)  f(x) =e€" centered at z =1
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11. (10 points)

Calculate the indefinite integral [ tan'(m ) dz using power series.
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12. (10 points)
Find the distance between the points (1,0,6) and (3, —2,5)

e can SmPly apply e disdan(e

Formu g
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13. (10 points)
Show that the equation represents a sphere, find it’s center and radius. x?+y?+2°+72—8y—62 =
0
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14. (10 points) Find @+ b,d— b, |ldl, |a — 5! for the vectors @ =< 1,2,3 >,b=< 4, -2, —1 >
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15. (5 points) Find the cross product between @ =< 1, —2,0 > and b=<0,1,3> and verify
it is orthogonal to both @ and b
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16. (15 points)
a. (5 pts) Find the symmetric, parametric , and vector equations of the line between

the points (1,—2,3) and (2,4, 2)
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b. (10 pts) Find the equation of the plane parallel to the plane 2x + 3y — 4z = 2 going
through the point (1,2, 3)
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17. (10 points) Find the distance from the point (4,1, —2) to the plane 2z + 3y + 4z = 1

(ccall +le 9(('$+ﬂkc.< Svrovm 4 Pornt

n =l +3¢) 4 He—2) — |

e

K%, 3 +o < plam  ax4by tcz=o

is  9'ven by

a X, +b +c%,—d[
i/ !

U oy 2y g™~
S e

kR +3-s-1 =] [o

Jlrsrie < 29 "/{7

—
—

18. (15 points) Do the following coordinate changes and plots
a. (5 pts)  Change (1,/(2)/2,1/(2)/2) from Rectangular to spherical coordinates.

fecall p= r_‘,..,‘_(‘%)m‘_@ 2 sm:) 1+ =’—@
S m e 4 ‘_‘E’i -
Ja

Tav ¢ z XL = —_—

»o_ b o :3-;m¢:J}

. - =
7 " & s
T Vv

b. (5 pts)  Plot the point giv¥en in cyh—cﬁ"lcal coordinates as (2, 7,2) Then convert it to
rectangular coordinates. Togoe
’ "ot

2 [

xo,fCaS o
=5 é

X’;l‘OSTZ/ = Q_JQ/L: J2

7”.: lS—/\m 7'./;/ ;Lr%—:

2=2

c. (5 pts) Plot the point in spherical coordinates given by (2, 5, &) Then convert it to
rectangular coordinates "[ 3 z
%> : ™2y L=
L | X= 1smﬂ/c‘°"'/;’l/’-l ke
L~y = Y-
- ) Tis " \/_:- 2 SI‘V\TZ S, é = / S -

feentl
x= € S'nplose
V= €Smd S/mn e
Z= feosd
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































19. (10 points) Find the velocity ,acceleration and speed of a particle whose position is given
by #(t) =< 1 +t,t% cos(rt) > at t = 1

- T

Ver = cre Lt s e
_ A d = A cosTe
,C_Ae((%-é))dé't)d.e %
= ( ( ) 2€ )~’n‘\‘$:‘w77"—67

4

—_—

- vl _ 4 < STt )
A (€)= L2 Vi) = e L1,2%,

—

- £.0 YL, ~ T cos T 2

ok t=(
JL)= £ty 2, =1 S'Ivv(l\("))>

—
Zey = 40,1)17«'3&0\)7 —(co,n, T ;\

Spea = [Vl _G
Y eI Ok

20. (10 points) A particle is traveling in the x,y plane with velocity #(t) =< —2,2 > how
fast is the particle moving? How far did the particle move from time ¢t =1 to t = 37

L= Sg.) 2V A€
l
531) o +4 oA'(.' ;S?Jiya(‘é
] !

£ 1,02

Reent( +huct wemsl\'faﬂ
we can gk Heo Aistaunce
Jraneled. by calcolating Fhe
avclength . reeall Haat

Arclength  Sov 4 PositioY
veckors gvuch‘on Fe)= €X8), vee)?
Lz § J-:—/— de
heve e ave 9IVEN veloci by

Which y 4l Aeravitior
of ?081\*:‘0"!. S0 we hawe

_— 3

= 3‘)’%"‘)—; :{’;\J%;

gl;c_
At~ ’%(‘L














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































21. (10 points) Find the following vectors using the vector function 7(t) =< sin(t), 1, cos(t) >
a. (9 pts)  Find the unit tangent vector 7'(t)

Feeall b T)= 1222
17tesl

Tie=£L Flo - é; £ stnie) o3tk p = & con tx)) 0 mSTnlLE) )

A
-l - _ J'—_/~-: - =
[ f[!\’ = oy (£) 410"+ 63;-1 (“)\ - cav?l # Si0 ‘J/L /

C coste), 0, =SntE)> ]
— l . Zgesce), 0,m S0 L])

= [T le) =

b. (5 pts)  Find the unit Normal vector N (t)

(ecall  +hat S(f)zi‘(ﬁ
(7]
Z = . s - <03 (&)
7‘“7'—'2‘(/{: 7\[f)=ﬁ4[os(-é7)o)——s.n({-17——<S’M{=]°) 7
(T = S =/
T - S e +o + cos W)

0, —cosl€)> _

D N = LoSmEN T o £ -siace) 0,003 97
(

c. (5 pts)  Find the curvature


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































fleve we will V¥ ¥l chatn TUlC 2o gonctiony o-£ T Varly

encth of which Aapend§ on twe Pavamaken §

22. (10 points) LS
s
Suppose f(z,y,2) =2zy* + 3zyz and z = st> , y=o , 2 =
a. (9 pts) Find %{

28 _ 2L W LI 2% 3t
Si7 5kt TavotT5E S

H .2 (rxytiixvz) = 2y 3ve
KT ax

2+ _ 2 o 3
/:/(ny +3xyz) = exXy +3X2
2y 2y ) Y = =@yt E)ase HExena) st aaxy Q)

2 _ j—% Coxy?L3xyz) = 3xY

2%

25 - ,2-(3-{")::15% >z _

22 vl
(St = st

P T

b. (&5 pts)  Find %St
2& _ DE 2K +9“2 2Y 2% 32—
EE TS >s 3-2- 9’5

o+ 2£ 3¢ 4
have S5y vae A (o ff=Cl‘/4-3*/5)151-#(?’“’”"*)‘”"*3""“’)

2X 4 2Y-a5e PE =0
23 75 2S

wY

Hewme weo arz & Ssorminy R can be Wit

fn lrms o X.

c. (5 pts) Find % &

26— ayiiay e
2 X

Thiak oF 1 ke Frmctons










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































23. (10 points)
Find the equation of the tangent plane to the surface f(z,y) = 2%y + y?z + 2z at the point

(1,1,2)

(eenll Fuaf +lo esvafron of a +aupcst Plak
at (%)l),2,) fov 4 Ponction of +we vaviabes

IS glen bu:

2-2,= §£ (%0)¥,) (x%) +--Fy(>(.,\/,7(\/—‘4)

= Ly, )7 LOWF L = &

£ = (%42 = *
7 ¢ = t2U)) 3
"o =) [2-2= §(x-1) +3(\/——1)J

)(o.:.[ yb;( %o:l

24. (10 points) Find the the relative maximums, minimums, or saddle points for the function
fla,y) = 2* — 20y 43y°

’},, sar's Pro blam fcoall dhat i weed 4o
Llad wlne FF=z=C0,00 Hat 'y
tle Polnd  (x,Y)) whe £,=0 anx
£ITO. 7L wx can Uk 4t
Ceconk Pavidialy fes+ fo Jedawm A
What Khina of Pormés W hape,

V5= o 25 22 5

2x )3

2F -2 (xCaxyryy) = k-
22 -2 ¢ v+ vy

PE_ 3 (% axy HYY) =-2X Y

T —
-—

2y oY

Sccond  Paviirls fesSi

n.
D= ’f'xxfyy"‘é?',,y\
I b So awn B >0 2D mMmin

So we want

2xAaYy =e ey =0

WL Cann At LS &S & weavr SWSkM

o+ Cq vatilens ]

TL D70 ana Fe Lo =D MaX

2f pce =) Saddle pE 2x-2Y=o S V=0
[ Dzo n (on CIOS7 2R H4ey¥ -0 Temw =4 vTo
= ox+YY = O 2X-2L(6)= 6
= 2x=0
e = 2 é\"“)—\/)‘—' 2 =dx=o

§2 we have = cyritieal Pomd ae

Y =2 (-—lx./—(\/) = ¢ (e,0)

= Yy 7 T3y
F(ow\ +\e S‘"““’( ?o\»/-l-(\q(5 ‘é’fo
- - -2 © e
%(Y:Qy'g( :-;2\;()-)( ?_Y) P e Py 70 —“‘3 i
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Dz Seefpy ~ £, = 206 ) L(o)cﬂ IS miacmuem l
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25. (10 points) Find the extreme values of the function f(x,y,z) = = 4+ 2y? +y + 322 — 22
Subject to the constraint g(z,y,2) =z +y+ 2z =2

Wi 4+l given  (=hskvaiat W <an Uk HUY 3,73
meduodt  of  Lasrahse ot pliens  we QS (c”( )3‘( )57
Scek. (%,% %) ana A S0ch tlat
25 aﬁ
z,) V== 2= /
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VEEA VY = 4(,4#\/4%4\74»\41/(;\7
= < | )4\/4”(}4%’?\75; LAGA, A D

Jrells vs A2 §J‘V““S £ov 7’/%

3’('\:3
2 =
ks Uysl =  — L{V:O-—B‘Vzcb}

Sek
porets LY £ = A -

o z-2=( —> ¢z2=- —5
et (2 = N ¢ Z=-3

A N
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XN FE = A

Thu Lre (
v =9 7%"’/»

3
=D X 4o ~V,= 2 % ;9_—-\/?_ =/,

e I ave ovv

( 3/2,/ 0/,]/2_)




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































