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~ for p ••p.ogr.m.....d COnllllnll {Helion 2.' 21
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value Irom me.n!,"nd.rd devlulon C....,lIon
3.6 and 3.1)
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• I
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2. Using your MATH 55

• lhe fund'm.nul, •

2.1 Th, Di$fll.y

power On

Th' 1)0_....itch is located In Ih' upper f;ljIIlI~

hand cO"••• of the keYboard, lUI' unde' th,
d;,pl.V. To PO_' on VOU' MATH 55 pu....
this ....ltch 10 the ,.ft; nOIic<t ••ed dOl

nrrr;'I III'>pe.... 101M 'ight of U•• PO__

.w1iCl1.'"Th" red dOl signifies th.1 YOU' c~
CUI'10' h .. _n tu ....... on, Wh... YOU, c~.

cul.1o." 1>0_''''' on, your d;~'.y lIhould
coni',"' ~••o. F .... _Ific. on th,~•
.... 1>91'1" ,,'er 10 APPend." C.

Disflh'y FOO"m.t

The MATH 55 hItS. l"-.digit display,

S.mpt.O"pl,'I'"

I O. 23456789 90
manli... .i"" .><pon,rll

".
• ><pon,nt

Th. mantissa i,. m ... imum 01 'en dllli" ....'th 0'
..llh~c;m.1polnl. Th' Ilg" 01 lh. m.n
II... II pOIItI~. il th' ,llIn 01 th, man II... field
II blank end n.gali~. il th' .ign of th, menll..,
11.ld conl,I"•• "-" lilln.

Th' ."ponent II' maximum of two <Jilll'I, Th.
silln 01 the e ..oonent il oOlitive II the "lIn 01
the e .. oonent field II blenk end nellet've if the
.illn of ,he e.oonen. field con,aln. a·..·• .ill",

Oi.phlV Indicators

You, calculatO' h.. thr.. d'lPlay IndicatOrl'
dOt ,nd,cato,. to lillnif .... radi.n mode endth., 0 h.. been pressed end a minus ••_••
ind.c••OO' 10' • buly .illnal.

8.



S.mPI.OI,pl''I'I:

1. TO ,Ignllv Val" ulcul.to. ;1 in r.di.n mod.
(.nd not oHg'" mod.), • 1p«1.1 dOl I. c11.
pl,y.d,

(l'.~"~·l"~'C:::j'~'~.!
dol Indle.lo.

2. To indiut. thll I'" upper c.- function k-Vo hll'l bwn pr-.cl• • ~;., dot;' dio.pl.y.d,

I .. 2.1.6150'981

dot indle.lor

3. 5_ function., such .. IKIO.i,I., 0 ... .,our
c.lcul'lor 10,,01_ ••1.11_... long I<,I<;.. III;on..
Ou"", IWetl c.lcul.lionl, thto dlWI.y ""ill be
bI......"ceopt lor I bill)' signfi•• minul n."
lodic,IO',

I·
Thl. bu.y .ign.1 .....In d;UI'>~" wh.n th. eel·
c..I.,IOO"I I. ,,",....ed .nd ttl••ns_. I. dl.pl.yllCl,

The ~key

A _1,1 tunl<' on YOU' MA TH 55 11th.

IgISP/".v.· This key provld•• ' ....0 dl,pl,y
mo ... , gnlllc:ent dIgiti .nd fi",d d.elm,1
poinl.

Th. ,iinl/iunt diglls dllpl.v 1,.lu ...... 111 round
all th. dllpl.y ".Iu. 10. 111",1'1 number of .Ig.
nlfle,nt digiti. Suppose VOl' w,nl 10 round
5465.03 to t'''" .ignifiClnt dilli'•. Intlr

IOlSpl rn Ind thl diSpllY should ,"ed 5470.

ThllillH d~imll point diWlly I""tu," will found
011 ,hI diWllY 10 I 1I'".n number of declmll
plee... SUPPOM yOu wen, '0 round 22.5681243

to twO decim.1 plee". Inter IOISpl 0 0
Ind the dllc>lly shO<.lld read 22.57.

TO re.u,n to thl no.mel .In dill.t menll_ d.s·
pllY mOde eithe. enl... ~[!J or tu.n

yO<.l' celculato. 011 and on _.n.

·Th d'WIIY' modes I •• not ,,"Iid dur.nll mild•
...lh IIC. lsee ...,.ion 3.14'

••



Erro. Condllions

An ...or con<l"ion r...ul,s wh.n.n ,"egel
_.etion is pe.lorrnecl 0' when 'h. 'HUll
of ., ope,e"on _.flows 0' un<l.rl,ows th.
IOwlu,••enge 01 ,h. celculeto'. IS..
A_<li_el

When an ."0' con<li,lon Gee",. ,h. word
"ERROR" It eli.pl .....eI. Pr... ,h. cl••r
10 .... Ic1ce! to cl.er th. e"O' contlilion.



2.2 Number Enlry

Ente.ing posili". end nept;we numbert;

TO .nt.r • nun,ber u" the 101l0wlng klV.,

O. 1. 2. 3. 4, 5. ~ 7. 8. 9. ./

These k'VI dl'ec:tIV Inter I>Olillve Or nega'ive
numbtlr•. Th. [!2J klV will change the

.llIn 01 the number du"ng 0' .h•• number

.....V-bul nOI prior to .n"v.

Fa••"empl., to .n,••• clec:im.l numbe. IUch

" ·2.45 I"H"

00J:illl@
Scienlific Notltion

A num!>e. mlV be In'lrld in dec:imll 0' ."pon
""'11 'ormll 11,'. scienlilk nO'I'ionl, and r.·
_dl.... 01 Ih. 'o,mll of Ih. number .nt••ed. th.,
'Hul'lng number is dll9llVed .. dec:imal unl..1
" Is 100 II.ge '0 d'lpl,V. In ..... lch c.... Ih•
...uliing number 111 d,l(>layed in '.POne",ial
10rmIT. (_ Appendi. C. In",nalsl.

To cOnv,,, I cIec:,mai number to ••ponen",1
for ....' "molv p.... 1EEl. 'hil pUll 'Iou.
o:elculITo' in '"po!'!ll1 ::noct..' Wh.n in ••.
oonenl modi, ii'S POIlibll 10 alt•• IhI."
oonenl "Ilu. bV numbe....tr... and II". ,h.
lign 01 m. 1"l>O<>Inl b ... prMs,ng Ih. chlnge

.ill"k'V,0·

n 'IOU' calculllO' i. in ."pon.nl modi and
'IOU .....rH 10 mod" ... Ih. m ... I'......mpl ...
1"'" CIJ MANT ; Ihi. PUII ... OU' Cllcul••or
in m.nTissa...-.nocM. Th••"Pon....1 's cl.,rl'd
wtl .... ,h. c.lculllOr 'I pu' ,n m,",i." mod•.
Th."lor•••h .. mod,I ....ng Ih. man.i.... prlSl

[!!] end .. 'nl'r Ih. '.POn.nl.

Wh.n Ih. d'lol.V ,s.n •• ponen, modi .nd.
fUf\Clion k.... 'I pr""d. ,h. lunCllonl1 '1
lUI •• w,lI .•1 POU'bl•• be d'IPI.wl'd in dec,m..1
tOrmll. II npt OOlollbl•• ,h....ut •• w,1I h....
• d-.:"n.1 po,n. al". ,h. mOloII,gn,l,can, ,nan·
IIl1a d'il" and ;11 '.POn.n ....iIl be changed
accord,ngl ...

n.



• A nUfTlbe' c.n be con~."ed 10 '.POnlnlill
fO'fTlet only ....nil. In numbe, .ntry: .nlmpt·
,ng to Con....'1 to I.pon..,till fo,met Iftl'
p...ing I function. 0< _,.tion, kly ....al h....
nO .Ueel on thl dl~l.y for....t.

Exlompl.

D'SPllY 23.... 102. Chlnge II to 23... 1.10.2, and
add.3 to Ihl d'sPlayed number.

KEY ENTRY DISPLAY EXPLANATION

23.4 23.4

@] 23,4 00 in ••pon.nl modi, 23.4 0'

0~ 23.1 in m"'I'"5I modi

, 23,4'

~ 23."1 00 In ••pon..,t mode, 23.41 0'

GJ 23.41 ·02

[!] .2341, .,
[J .534t

".



2.3 el...ing

To cl..,.n ...oneoUI ent.y while kMplng p,lo.
nu.... riC., en";n ,nleet. p.ess~ce.

Fo••"...,pl.. 4 G 2 IC/~14 L:J '
p,...lng IC/cEl wtu ••so cl••••n e"o' condition
when "ERROR' .ppee.. In the diWI.".

To elM'. calcul.tton. If nH<le<l••nd "low 10' the
ente.lng of .noth•• c.lc.. l.tlOfI. p,ns IC/cEI
1W1e- ...cc_i .,.

To elA' t memo.ies, .It sl" of them. end
el Ihe tl m.int.in the disp•• .,. p,...

0fAM,.
Th••• ..e IWO w• .,s of cIM.in, your mKhin•.
TO ele., ., , rneehl...."cept lor the sl" u"r
memo.ies. p I!l~ .
And to cle.r " rnechin. ineluding th. si"
u'" ....mo.ln po_' of! .nd on ~ln.

u.



2.4 Function ConHa! K.ys: 0 &.~

The upper ".1M fUnf;tion kev is 0. An upper
ce.. luncl,on ;. any I"nc\,on, 0. ope••tlon, .....hich
-.pO"" above .. kev top on '''.I kevbel.rd.·

r

c",c",
ofunctIon.

Wh..,......" upper caw tu...,t'- i• ....o.G. p ....o _d then press Ih. auoei".ld kev lOP to,
Ih. detcor.-d upper eM<! funcllon.

e.ample, oms 0 c~ lor combln.l"ons .lit..

(llJ
~t.rn'l1,r enuv. 110 i• .ccl.ntlv P'-.f. 1m
medlat.,v pr_0 _in.

A 0f)eC1" dol ePPla'S _ .. display 'nd,ctlto• ....n.n..... 0 K p'essed. Th .. dot will chuppea, .h••

the "'OC"'-.:I key lap 10' the upp•• caw funciion
.. P'HMICl. (5.. Melion 2.1, 0'11'1.'1' Indluto•• ).

• In this "'."".11,.11 upper cMe lunctlon. will be
unM'H:o.ed wllh .. ;..:........;... e ••m.,I .. : the upper

".1M lunclion C~ is designated bv C~ .
~

The inve... kev is ~. Sev.r.l lunctlonl, or
op••• 'ionl, on vour MATH 55 ••qulr. I'" USoI 01

B. Tho.. h",c'ionl .I" bOth Ihe U;RQn
melflc end hVIMI'boliC lu"ctlo"•. e"d the cO"ver
.10'" l"cludi"l1 reCI."ll'U1,r/poter, 'e<;I'''IIul,,1
.phericel end unit co"vertion•.

FOt " .. Inv.r.. olllnv ITill fu"clion (i•. lin '.

Cos 1. Illn 11, P .... !liny)1 .nd Ih.n pr.... 110.
IQPraprlete 1"lIluncllon k.V. E"llmpl•. lor

.in 1 .5.•nter.5 Ih.n J"'" 1'(i;;il8end
110. dl.plllV "",OUld ....ed 30. C~I,on.
2.10.1'1<1 3.5 for ,ny.,.. of hype'bohc)

All con.,.,.lion. On vour MATH 55 er' 1....0.
weI'. whiCh for ....mpl•. fell c.n be
con_n.d 10 " nd yic. ve ,,'"
cen be conve.ted 10 f_l. Th. con Jon•
.... '.p....nled o -w.y on 110. k'Vboetd.
1••• I_ltO .... I . ...



Fo. conv.'llnll'''. other we.... Ie, me'8" to f_l,
the rTIiWil kev mUll be used. Blt<:e ..H ell
con~."ceOI ,he ,ectenll"le./pol" co,o..:,
v••slon e" upper e... functions. pr""lng W
in add"ion \0 Ilinvl] 1. required' • p';o. to

o,...,n" the IIOP'09"1". key lOP. IS.. Seellon 2.12)

.. When[!] .nd Ilin\l'll .,. bol" 'equl'ed lor

_.,. oPeI.tion. ,h. o'der in whoch they.,. p'"sed
" nOl ;"'POuent.



2.5 Simpl. Arithmetic

Th. slmpl••'lIh.... llc function k.ys a,e:

80·0·0
You, calc .. lllor follows normal ale-bfaic logic
..... ich ........s kay .nlry is dorta In a n.aigtl1·
forwa,d man...... The G key t..,minalaS any
... ith.... lic k.y saqu.nca ...d diOC)lays the final
-,~

E><ample: Enta.inll 2 03 G will display
Ihe ,"ulI6.

Rema,k: Slmpl. a.lthmeUc allows chaining.
(S" HClion 2.1)

'6.



2.' P.,enlh_
Two ,....... 01 p.renth_ .r. provided on your
MATH 55. Parentheses .Ilow fo' n,.llIlnlorw.rd
enlty of mO•• eompl•• algeb•• lc ."p'"llon IlUch
as ....m 01 products.

Fo••" ....ple, 10 _.lun. (5" 2) (7" 31
(4" 81 (9 .. 91

KEY ENTRY DISPLAY

[ill ,
• •
0 •
2 2

[ill "[;] "[]] ", ,
0 ,

3 3

~ "
"

tffi "II "• •
G •
• •

[ill "G "

n.



@J ", ,
0 ,
, ,

@J "[i!] '"
G 2.143362832 . 01

Th. Illgon_"ic, 10000,ilhmic .nd '><POn..,,,,1
functions may be u~ wilhin p.'.nth...... 10•

•"....pl•. 10 '''''''''1'

11.23067265

5,400811913

5.400811913

1.686549297

'" 8

7.660444431 ·01

2,07944'542

7.660444431·01

9.205048535·01

2

5.615336326

DISPLAY

o

• bin SO-coo 231 ",
KEY ENTRY

!ill
S08

EI
,,@

!ill

~
8~

EI
2

EJ
TI,. conl,n!s 01 MI' m.mo.ie, m." ,lt~ be ,ee.lI.d
wilhln p ••••"h .

'8.



2.7 Chlining Operation,

Chainina i. the ability to .... the ' .... 11 of an
lnlllil ope.ltion a, lh. fl.'t oP.,and of anOI".'
OjH.ltlon. Fo.. r f ..nClio.....1I0w chalnlnll-

Simpl. a.lthmetic

Comp'." a.ithm.tic

Vector a.ithmetic

Maui" ....immelic

lMe section 3.3)

lMe section 3.14)

h•• Mellon 3.15)

KEV ENTRV DISPLAY, ,
G ,
, ,

0 •
• •

0 '0

H.r., lh. op.rand, are 2. 3, and 4 Ind lh. chain
of ope'atlon.l, 0 t".n (3.

".



2.8 Arithm.tic Functions

1. Findin, squa•• of numbers 0
To 'ind th. HlUat. 01 anum"•••n,•• ,h.
num"•. th.n grMs 0"

2. Findin, squa.. '001 of numblf'1

2.•

No,.: Not ".lid fo.... 0

Loea.ithmic and ExpoMntial Functions

1. Findillj N_lu'al Lo,..ithmn of .....mbars

To lind th. natu.al logarithm of a numb...,
an'.r the num"•. 'h.n p'·ss El
Not.:.. > 0

2. Finding • 10 tna POW" x ~
TO Dbain ttl•• 10 ,h. powe... of a numbfl•.
.." •• Ih. num"•. th.... k.y in [!:::J

3. Findi, Common LOO!.i1hm of numbart; l!J )!!R..
Th. COlnlnOn L~';lhln 01 a numbfl, c.n btl
oblainfld by .n,•• lng th. nUlnb•• and th.n
p'.Hlng 0 l.2i,
Not.:.. > 0

4. Findin, ColnmOn _MilO{! 01 uumbart;

To caleula•• 110. eOlnlnon antilog of a nUlnbtl, .
....... th. nUlnbe•.•h.... p.us ~~

20.



2.10 Triwonom.tric FunctiOI1$

Findin, T,illonom.lric FunctionsB 8 8
To find th'lin, of. numbe. In deg'Hs, 'nl•• th.
number .nd""ih;" pr.ul:!E!l. Th' cosine .nd
',,"gent can b. obl.ln.d ,Imll.rly, It you want to
~. the sin of • number in r'di,nl, th' c.l
cul.to. h •• lOt>. Ht In th. r.dla" mod. by pr"ning

I!l~ .nd til'" .nt.ring the number, fOllowed by

r.inI. Tt" cosine and lan!!!n! cen b. found lim·
'1'l'i;'IV.

To find th. inverse lin 01. numbe" 'nl., lh.
number ,h.n d.p.n. !INVI B. The]n·
v.". of lh. cosin. and .ng.nt can be obtained
limlt.rly.

Not., (1) Inv.". lin' .nd cosln. < ,.
(2) Also tan 90

Q
0'180 '/2 IllnvIltld.

4. Finding F,eta,i••• B
To oblein lh,I,clo,;el of an inl'II" on displ.V.
pr.,. GIl.
Not.: o! I. obtained if n < 69. Fo, n > 69,

..... '" .1.) 1.,1,. to '~.'"pl.)

".



Ooubll Functions

5. Finding V to 1hl pow., II 0
To .,iM' po-ill". number to .ny po_', .nl"
.. 10110_:

KEY ENTRY DISPLAY

, ,
0 ,
• •

G "NOli: II cton be ... In_ 01 • declmtl. _tl_ or
POliti"•.

6. Us,.., IhI hOI... A.,isl'" Krt0~
;hh.':::.:~':: k.y, ~. '''''rHS Ih. Older of

For In.lIno;•• x ~ y will be<:om. y ~ II. Th.
'lIchanClt' f'!l'st.. k.y can be uSld .. 10110_:

KEY ENTRY DISPLAY

• •
0 •, ,
0~ •

8 , • •
Nott: You c.n ult ,h•••ch.nClt' '''!I'sta, k.y lor

I'"~ fOllowing opt•• tions: diVIsion, .ub·
"Klion••nd PO_'.



2.11 Use, Memo,i.

Th.,• • ' •• m ••imum 01 II. m ....ori.......II.b•• 10
the u..... Th.si. memo.i Ill be ref.,ed 10 ....
giU." hom 1 to 6. AU si mo.i.......y not be
..... il.,I. 10 110. UMf ....t>en c.rI.in Mlvenced m.lh
,,"un,c" lunClion, ••• being ...e1ueted.

M.n.,. of lhe .ump'" in SKlion .......ow p,.g.. In.
..........o<y 'toll;ll ...S c.n 1M used.

1. Stating 110. Displ• .,. in Use. Memory • ISTont n

Fa, lIo,lng. numIM, On dilPt.y in. m.mo,y.
limply d.P'." !s1onllollow.d by .n .,bl.
l"y n ...mb., !rom 10 6 (110....... th. 6

m.mo,y ,.gilt<llrs ..... iI.bt. 10 th. ul.d.

Fa. inst.nc., il wi w.nl to liar. 234 InlO
reg"t.' 2. limply .M•• 234. thin dep'lII

IST032

2. R.ultinll 1"- Ou.....tity Sto.ed in Use. Mlimory

~n
Fa' '1Ci1I1ing. v.tu.slo'id in I m .....o'y '''lliSl.'.
limply d,p,otuIAciLnl foUo_d by 11>1 mlmo<y
'''llIIII' • (numbl' 10 61 in which thl v.lu. is
sI0,.d. For 'nlt.nc•. II _ w.nt to ,ee.n 110.
v.luino'id in '''lli''l< 2. limply d.p'''sIACLn[2.
v.t .... Oblllt>ld on thl dilllll'" i. 234·.

A.11t 10 110••".mpll 2 in Section 4.

3. e"eh."P Use. Memory .nd Displ• .,.~ n

A Vltv imPOrt.nl o!W'.lion .vlit.b" in 1101
MATH 55 i. 110••"eh.nll .....mo.y k.y
XCHn • Th••f1eel of XCHn iSla combin.
~ ~

110••lIeels of Ito"n". new v••u••nd ,ee.lling
110. V..... ll0tld ..,.iI, in o_singl. U,",. To
show how 1M ,XCHn, k.y is used.•n .".mpll is

ptnen,.d below:

KE Y ENTRY

5 ISTon[1

150 ill

"

DISPLAY,
"0

"
".

EXPLANATION

5 in "!III1.' 1



KEV ENTRV DISPLAV EXPLANATION

G 6 HiO+2fi

0~1 6 6 ;n '.';11.< 1 In.w
numbe')

G " 6' 6

IACLt:P 6

•. Four Fur>C'1ion U- MMnorift...-l Display

ISUM3~ n
AnOt"', ,mPOn..,t _,tion ....iI.bltl on t'"
MATH 55 ;. ''mple ... ith ......tie op.'lion, tMt
can be ~..r'-l Out d;"actly to , ...-nory .... Ith·
OUI thl""" to .ec.n thl ....u •• Thl' me.., ttl"
.....w ..,lUI I Qn be ""doId, subtrl~lId,mu!tlpl'-l
0. d."idold d7;"ectly to , ..,lu. o<llIInt In any
"*,,,o.y ."I.t.... A modlfl«l ..,Iue will
then o<:~upy Ihl o.y rllllst...

III TO ADD, 10 thl qu,ntlty pr...n, in
....mo.y regl.te. 1, Inll' ~ .nd or_

ISUMI,·

121 To SUBTRACT I fron' th. qu.nlhy
or"'n! ;n mllmo"7y [llIlni' 1, I"t"

....!.."d 0'''' GIl SUM 1.

131 To MULTIPL V thl qu.nt'ty o,..."t
In ....mo'y "lIi,", 1 by Ihl "lluI "
.nll'..!.."do.... ~~ I -

(.1 To DIVIDE thl Qu,ntity o ....nlln
......mo.y ""n•• 1 by thl ",lu. I,
.nll• .! ."d or... rn [!]~

".



To sno... th_ 01>","100', the foUo ... ing ....mPl.
Is gi".n:

6 .. 9.9999.

5101. in ....,.,OfY
,qist.,l

c',
EXPLANATION

9.999999...

•

31 CS,
DISPLAY

•
lil.999999...

.',
KEY ENTRY

5 IENT.tI

3 mC~
~

IST031

CAM
~

To cl••,.11 the u••, ....mo'v ,.gin..., d.P'."{!]

II you ....nt to cl••• onlV th. v.lu. in On, m.mo.v
csep,..s 0 ]STOj n (n ,.I."inllto the mamo,v
'tI'II"'t., th.l IS to cI•••ecI).

3[;!]
0~ 6

IRCLop 60

5. CI...'"'!! the Use. Memo,...

6. User Memory Revis1 ... limiutiortl

All use, .......o'V .egist..s ar. not ....,I.bl. unde.
c.,t.in conditions. Th. t.bI. below p.ov.des the
tin of the memo.ies nOt _.a.bI. wt>,n us.ng c.,·
t.in function.:

Fur'lC1ion

R.cl.ngular/Pola,

Reclangul.,/Sph•• ,ca'

Ouadrallc

Memory RtI'IIineB lon

•
'.'•••

vectO,Ope,",on. 5.6

M••nlSt.nd••d devi.tion 4.5,6 (da.a bllle)

MII,i .. Inv••••

M.u, .. A.ithmetic

Num••;c.1 Inte9,"ion

B.",,' Func.ion

'.'
4.5.6

1.2,3,4.5,6

•
4.5,6

".



Funclion'

L,nea, R~'flslon

Comb,nations

Leo-ndr.

L.,gu....

Memory R~jsters Lost

1,2,3,4).>,6 (data baa)

•
•
•



(seclion 2.13)

3. Unil eon...."ions

T". unil con~jOfn_,11.01. on 1'" MATH 55,t, 8$ foUo_:

Con.........on Factor
IUn,1 1 10 (Unit 2 10

Un.1 21 Unil 11

~
I..t to .nlt••, 0.3048 3.288839895

Im,lkm mil... 10 kilo· 1.609344 0.621371192
~ mel••

MH'
Itblk~ po<md' 10 kilo- 0.45359237 2.204622622

ll'.m,

IIIIIOn'lU.5.1

10 Ii""
3.785411784 0,264172052

2, 777778 ~

10.7

(IOz! I fluid ounc•• to 0.0295735296 33.81402266
r----t II".,

Pow••, En"!ly

(kwhl J Kllo n hou., 3600000
r------, to iout...

(8TU) J BTU to 10uI" 1055.055853
~

Temp!!IIU',

(FloC Deg.... 1."..nh"1
~ 10 dell'"'" (oF_32)-+1.8

c.nl'g.1Oe

9.478171203 ~

,~.

. ,
I c ""9) • 32

~
IdlOC1
(VRI dB
~

degt_l0lttlCh 1.111111111

""Ilege .ltio 10 decibel.

0.'



To "onVil" thl dilpllV In UNIT 1 to UNlT 2.
Int.. [£] lunit 11 unil2

To con"..t thl di.pllY in UNIT 2 10 UNIT 1.
Inll<[!jIINV! (Unilll un'I2

5. Physiul ConsUnu

Thl Pl'Ylicll Connlnll ;o"'1I1Ibl. On thl MATH 55
..... 10110..... :

NAM£ OUANTITY UNITS

PI..."k·1 connl'" 6.63<1 " '0-34 JOYI..·""

801um...·lconn...tl.381 " 10·23 Jou''''K

""'ttoni(; ch"lIOI 1.602" 10.111 Coulomb

"Kiron '"' mill 9.109" 1031 "Vllocl1y of li.,t 2.998" 108 ...."l'IIwe
_mini"itv of 8.85" 10-12 F/"m
I," 19K.

PI'm••bllily 01 1.251" 10·6 Him
I,.. op,c.

Un'''....1 G .."ill- 6.6132" 10'" N.M2/kg2
lion,1 Conltlnt

Uni"....1 Gil 8.314 J.K Imol I
Conllln,

A"Ollld,o'l numbl' 6.023 " 1026 l'oml/mOI'_
cul'lpe,
gm mole

"Pi 3.141592654

"To obll,n On. 01 'he lOO"e phYl'CII conlllnlll•• """ 'A'
PH I,mply <leP"'" 0 CONST .nd ,h.n II.. k.y tOP 10'
"" OIII'Id conll.nl. ,-----,
To Obl"n Ihe COnstant p'. en,e, 0 A
Th. conn,n,"lolted .00.,. ,,, nO<1d in the
ee'culllO' '0 10 l;gn,I,eenl figu,...

".



2.13 D!grN/Redi.n Conn""onllIo Mod"

When YOU requi.e either. d~'M/redl.n ~on·
.....llon o •• ~h.nll" of dell.M/..dl.n mode,
p.ns:

0,-\
P.ftllnlllh••00.... will both do the "on......llon ...,d
'_1 Ihe mocM. In other wo.ds. It your ".l~ul"ion
Is In o.g... moM .nd md.... il p,..-d.• de

11'- to ..dl.n "on......ion ,.'don~.ndYOU' ",1"uI-'o'
ilput in .ldl.n moM. t,l..!!._i... II you. ",kul"or
is In .lIdi... moM d I.!J Sl-r I. 0'_, ••-.di.n
to dotgt.. "on on Is .son. ,n.d you. ".J~ul.tO' is
out In ~._ mocM.

Aule for o.te.mlnlnll you. c..1"ul"o'" mocM ..eo

11 When turnlld on, yOU' ",J~ul"O' is ;nili.lly in
!!!vrN mode.

21 II th••e is. dKimel point in the ..oonent field
of the dlspl.y, you. "eJ"ul"o' Is In ,edi.n
mode. If n01, you. "el"uI"O' is in d._ mode.
lS_ section 2.1, OiIPI.y Indl""orsl



3.1

e6le_1

171 L.~ndr. polynomial

(81 LaltU'''' pOlynomial

B. The following funClions requl•• bOlh F~TI.nd

[E~TI :'
(,. Aacl'''II"I.,/S"herical coordl"". conversiOns

121 Qu..:!.alic SOlution

(3) V-el0r Operatloni

C. Th'.""... kav IENTI
'A'

• Raf•• TO 1'" aPprop,;al8 uc!;on 10f 11'1, _me kay

"QU"'~.

30.



3.2 Th' ~k.y

The !CALL!ke... il UHd far all function. tha'
requl•• mo•• tha" ana .n...... 10'. 10IuIl0<1.

G."....U... opeaklng. flv. funetlan. 0<1 you. MATH
55 u.. tha I CALLI kay.

m;lIIti. Of!!alions caU 10' th, compl.k
alamanll of the r..ul'a"1 maull., (S_
SKlion 3.151

"~OI opeu'tions call lor the comPO...nll
of "". ' ....Itant vector ...d ,he ....g1. be
-.. the Divan _IOrl. IS.. section .141

compile uithmatic QUI for ,ha r.a' and
kl\i9in..... ~.-u IS.. Stellan 3.3.1

ncungulllr/polu and 'telangul.,hphwical
eo.......,io.. call for ,h_ topp.op.iata
coordinate (5.. $-.;:llon 3.'1.

qu8dnlic solution ulll 10' ,h••••, ...d
imagin.,,,, pa.. 01 Iha rOO'" IS.. Section
3.101

Remark: Th, ICALLI kay I. only a .....11
kev and mUll nOI be ",..d during
function a"I'V.

".



3.3 Compte. Arithmetic

Su.pQOM (., + ]Y,l '.2 • jY211.3 + 1Y31

..e comple. numbers. To perform complex

.,1Ihmetic. enter 'he followlnl key sequanca,

KEY ENTRY DISPLAY

" "

IE~TI "

" "
0,1; "
" "
IE~TI "

" "

EXPLANATION

Or eny CO<nplex 013'

e..llon IF.ll. F~. Ff!;l

ICALqO y. imelinary pe" of re.ull A

B 1 x. re.1 p.rt of ...... It A. _In

TO perfo.m compl.x .'lIh....tlc on the .-suI" (ch.ininl),
anle. ,he followinl:

0,1; ••

" "
IE~TI "

" "
G "

Or .ny complex oper.llon
(F,.I;. FA' F):!:,I



3.4 RKI. I,r/Pol,r 'nd R.c:un ul.,
onwarsioM

h .i •

RKtI"lul,r/Pol.r

WIl." conv.ning (",'1'1 to (',el, uM tha lollow;ng
kay Ilquanc.:

KEY ENTRY PISPlAV

• •

IE~TI •

• •
(RI'P

CALL 2 •
CALL 1

To con.....r1 lha in......... Of t.lh., (',8'10 (".'1'1. u.
Iha followinll'

Key ENTRY DISPL.AV

•
•

CALL v
lCALLI ..

Nota: u .., m«no<y 6 II nOI ,II.blt during
--- rlCl'l'Ogul••!pgl., o;:oo ,.,on.
RKt.ntul.,/Sphoe,iul

When con ,ling !>l,v,ll 10 '.,8,1'1. " .. tha fOllowing
k .... _ e.:

33.



KEY ENTRY DISPLAY

• •
lE~T I •, ,
J E~T I ,
• •
0~

CAe" •
CAe" •
CAe"

TO con...n th. in"..... O••ath., h.8•• ' to b.V,II.
uN the 101l0.....lng:

KEY ENTRY
,

IE~T I
•
lE~T I
•
0~~

CALL 2

CALL 3

CALL 1

DISPLAY

•
•
;

,
•

Note: U... memo,i.. 5 and 6 a•• not "'''IM)'.
---during '.cUlI"gular/spheric.' cO"_5Ion.

".



3.5 Th. Hyptlrbolic Functions

Th. hy~rbolic lunCllonl .r. deflned.I 10110_'

.Inh" -
, .,
• ..,

cosh .. - ." ~ .".--,-
1"'''''- •

, .,..
, ,

• ..
TO ot".;" th. hyp_bOlic .i... of It , .. " and
P'_0~. Th. hy~.bOlic cot and
hVpe'bolic l.ngllnl can be obt.,ned "mll•• ly.
To catcul••• the inyerse 01 the hYIM.bolic
",.net,onl. enlo' the number tollOWM by

0!INV I ~;nh•. Th. ,nverN of lann ..,d cosh
Can be obtained .;milarly.

R.m.tt: Th. in....... "y"".balk lunction, •••
cMligned M 10110_:

slnh 1• Inl •• t.2 '0}i,J

.,
cosh ..,
lanh "

3>.



3.6 Lin..r Aqressian

'I "4' 8x

W......Ill 10 c.lcul.t•.

r.l Ih. Ilap, b(lh. beosl .IIIm'I' of el I.Iapel

(bllh. Inl.rc.pl, .(th. ben .nlm.l. aletl I rnlcP I
(c) Ih. ,,,Idu.! lum 01 IQU"'I, RSS 0'~

Nwh.,. RSS .. E [VI' (Q.. I! XIl! 2

i" 1

(dllh. coellici'nl 01 carr.letlon l!J,...L,
N N N

N1: -iYI - (1: -i)(1: 'Ii'
"""••• , a i"1 i'" I'"

0<,2",
,2 .. I i•• perlKI fil.f.' line.:! ".Iu. of V fa, • carr_onding _.

wt>••• y

"'.

lei ... it



(f) fitted value of ~ lor e corrnponding V.

, . <1-a- let V - 15

Then the dete mav be entered e. lollow.:

KEY ENTRY DISPLAY

0~
,, ,

51 ,
, ,
G ,
, ,

51 ,
, ,

GJ ,
, ,

51 ,
, ,

GJ ,
, ,
G ,
" "
~

,
SLO~E 525423723

!INTCP I 0.491525423

(!J;.. 0.990267408

~~ 0.677966102

9 ~.i, 14.22033898

15 0,.;.. 9.511111111

".



Th. cont.nll ot the d.l. bu. Can be ob.aln'd b.,. 'nll".
ing .. 101i0ws:

'"
'"
''l

DISPLAY EXPLANATION

•
" 1:_

1

'" ,",,2- ,,.
~"'i

'"
,. ,-, ,

"" ~"l"'l

CI... all memo•.,. •.,.il."1 p.io. 10
Initial poinl ... "V.

All memory .qill"l er' .._ in Ih.
calculetionl.

The number of poinll.nl••Ju ;1 un·
......in.d.

Th. d'l' mull be 'n d ,n P'''I ....ilh
Ih. _ v,lu. enl d li'll.

"'.



6

3.7 M""n "nd 5t1ndll.d DltYilllion

JUII lIS in "nell' .efj,"sion. you, dllill bllH il p,e·
H'ved. lind lhe.elo.e dep....intjl !Xl 0' If] s'

0'0...:. dou not dftt.OY the dll'ii"bIlH. A"i;o

o.le"ntjl "lIlu" lind addintjl additionlll "lIlu" ;s
PO..ibie. VIIIUft elIn be deleted by ente.lng the
number lind then cMp,"'lntjl ~.

The 10110....;ntjl qu .... liti.. lI.e 110'''' In the mem·
0'1' ,egl'te"lPKified:

QuantitY Memo.y ReotjI;lle.

,. 6-;

N,. 6- .,
I "I

N,. , ,- '.,
I - I

The auant",e, ClIn be Obtained by dep,e..,ntjl
~Ialla"'''d by ,he ,equi.ad memory ,,,tjlillll •.

SUPPOllng ",e .'" gl,,"" III" at numbe,
(5.1. 5.8. 4.5. 5.5l .nd ",e ....n, to "".I ... t"

(el Mean.[!J ...here

N
x ~ "I

!...:....!
N

tbl S'anda.d de"lation 01 ,h" "mple Cun'

biMedI·0,.1,

N
1: ,,~ _ N;02,
;. ,

IN - 11

".



leI S,.nd.,d d.vl.tion of th. popul.tlon (bi.Ndl.

0..:

"
N

ldl S'lnd••d "'0' of Slmpl•.

whlr's- • ~
• >IN

KEY ENTRY DISPLAY EXPLANATION

••• ..,
~ "

'.B '.B

~ '.B

••• •••
c:J •••
••• •••
~ •••
rn 5.225

[!],!, 0.56199051 st.nd,'d clIvl.tlon
of "mPI'

G"" 0.486698058 lI,nd,.d d ..... i.tton
01 pOPul.llon

NI RCLnl6 •
~ ,
(B M

0 •

~'"
0.56199051

0 0.28095255 S· hllnd'.d
• "'0.1

~ III Cl.,.....mory ragill.rs 4. 5 ,nd 6 o.io. '0
Inll,ing d.t•.

'0.



121 Memo.y ••gill... 4,5 and 6 a'. not available
10' u••,.

(3) Th. number of sempl. values Is un.utricted.

(4) N is. positive inte""., > 1.

'L



0,ANOMlj
SUC~fi...I'f' P,...inll .n••bo... wilt II;"" 'f'OU •
Mqu.nc. Of PWYdo ,.ndom numa(f.

".



3.9 CombiNllions, Poiuon 81 Gaussian

Combinalions

Th. number ot combin.tions 01 n obi'CIS t.kan
k .1. tim. il danol.d by en .nd il gi".n,
bY:

e~.. '.~'~.'-'·"~'~·c·"·!',.c·"".!-~'2' .,. rl .1 In. ,11
KEY ENTRY DISPLAY

•

IE~T I
,

•
•
,
c·•~ c~....,

~ 1. Do not uw par.nlheses.
2. u.... """'0''1' 6 il 1'101 ..... lI.bl•.

PoilSOfl Distribution

Th. Poinon prob.bility ith k IUCCalMS out ot .n
inlinlt. number 01 tri.11 ming. Ir~u.ncy ~.

il gi".n by;

POil1 ek) ),k e'~,
",h"...>O.nd k" O. 1.2 .

To Obl.in Ih. Poillon prob.bilily 1 'unclio":

KEY ENTRY DISPLAY

, ,
IE~TI

,
). "o POISS "POISS Ik}"
~

NOTE: p •••nth.... nOI .",,'.bl. 10' uM'.

C.ussi.., INormall Oislr,bulion

The G....i.n 1><"0_,ltty dilu,bulton ell ,"eY.lu.....

USIng _'1'2

"'hi • fl--..J. .2 dy
-- .J 2.



...he,e

z i. given bv z
'Ii - I'

a
end"... enV velue I,om e no'mel Popul .. tion,

lJ.. m ....n

et.. ..end.. ,d devi..1ion

".



-- ••
To lind th••,•• un~. the cu ..... lat_... ·_ and .,. wher.

)01. and a ••• known, find ", by limple arithmetic, then

an'•• Ihe lollowing'

KEY ENTRY.,
[!] GAUSS..----,

DISPLAY

"
t h,l

EXPLANATION

..... under the cu....

e-=.LL
., "2

To lind the •••• bet_n ", and "2' lind '2 by .imp'.

arithmetic and ,hen ent., In 10110_'

KEY ENTRY OISPLAY EXPL.ANATION

" "
0 GAUSS !(Z21..----,

ISTOnl!!] t.(1
2

)

" "
0 "
Il l'
G ",' J.l
• •

G "
0~ ~h,l

EZJ -fll,1

[;] ill,1

".



..... und.r the norm"
<:u ..... b.l_n ", .nd

"

'6.



3.10 Num.riullntlll!ralion & Quadrllie Solution

Num.rieallntlll!riltion

Nu..... 'icill Integ"lion in thil ule... liltOr il done
bv uli"llthe trllPtloidel 'ul., whi,h ilgl...n by:

J:~ldd_- l!th[vo·2v.· •..

To nu.....ric.lIv integrata bet_n two pOints. sav

KEY ENTRY DISPl.AY EXPl.ANATION

0~ 0 "'_ ",alc.ul.to< a_duding
...... mItmO<'"

" "
IE~TI

"

" "
h•••• limple .ri'h.....tic
m.v b' u.... to aVillu,"
V • H_)

ITJ 0

., .,
IE~TI .,
" "

h.... Ilmpl. a.lthm.ti,
m.v be .....d to .v.luat'
v .. fl_l

!II .. f-2 ..
"

AdditioNI !1:inu may be antared 10 lunh.r d.lin. th'
I..."'t,on II- .
00 Ihis bv ,"tarinll:

illonal poinl.l

",
IE~TI

"
",

".



"
.. f "

"

hire, .lmpll .rlthm.tlc
ma., be "ted to 1 ...11·

....t. v • fl_'

1. UM' memory 6 Is nol ....11101•.

2. 00 nol u.. P.tl"lh_.

3. Clear you. calculato.I••e1udlng u.......m·
Ot~1 prior 10 initla' kay ... 1•.,..,d .h•• 1M
computation.

4. A........._ tha lu<>clion fe.) .. dillined by th.
WI., in """ien poinn .t.,.."..e<!.

5. T,unc!;on '''0' Is .~.o.lm'I.ly

·IX" - Xol h 2 .,2 t...
"

"'.



auM,.lie Solution

To find th' lolutlon e", .nd "2)10 Ih, Iqultlon ,,,2

b" + e. 0, ,n'I' 'h, followln,:

KEY ENTRY DISPLAY EXPLANATION

• •
IE~Tl •, ,
IE~TI ,
• •
0~

R
...1~rt 01 'OOt 1"

ICALq2
,

Iml1llnlfY p.n of .001"
ICALLI3

R .,,1 P.. t 01 rOOI 2"
lCALL1. ,

Iml1lln.ry p.rl of '001 2"
ICALLI'

R
...1 P.,I 01 '001 " ...in"

1, U..r m ....o.i" Ii .nd 6 .., not "".n.bll,

2. Thl Inl..lnll of.1I p.rlmltlrl II 'I'qulrld,
,vln II Ihly .rI z"o.

3. Thl lo,mull u..d lor Obtllnlnlllhi quad·
rille solution II ,Ivln by:

"1· -b+~,.
" .

".



3.11 N.tu••1 lov of G.mm., Incompl.t. G.mm. &
E.ror Func1'ons

r'C><I-r·· l t Jt · 1 dt
V

Th. n.lu••1 log of G.mm••• oppo••d 10 G.mm.
I. glv.n In o,d•• 10 'Jtl.nd Ih•••nge of Jt v.lu. for
wtllch G.mm. O' fllClo.i.1 C... be .v,Iulled.

To Obtain the In''><I....... th. followinu:

KEY ENTRY DISPLAY

• •

.""/","1•.1
o

"·.·,,r
n-O .11+1) •. l.+n)

lIT lnr(><I "1nrh)",--,
A.....rtsl: 1. 00 not ull p....nth.....

2. AppllCIIlon. of Ih. G.mm. function ...
found in mllh.m.tlc.1 ph'!'.lc••nd .n·
g;"..,lng.

lncornpl!t. G.mm.

Th. Incomplat. G....m. fU""'lion is g;".n by the fo,m·
ula:

'V la,")

To obl,ln Y 1•• ,,1 .•n ... Iha followIng:

KEY ENTRY DISPLAY

•
IE~TI
•o ,V t ••"I,

R..........:l.

•
•
•

2.. APPlication. of 'h' lnc:ompllt'll'Imm.
ar' in ...... th...."i<:.., ...gin..ring, ....d
st.tisti<:..; X2 c.n be obtained u.lng In_

50. compl.IIG ....m •.



2"+1,.
l,3 ... 12Mll"

"
r
.-0

•
,
F

,
Error Function

The Erro' Function is glvln by tl'll 10rm"I,:

I " _12
O·

To Obu,in lribl. an,I' the following:

KEY ENTRY DISPLAY

• •
[E] ,..ll.~ ".,f("I"

R_r1ts: 1. Do no p.<lnth_

2. Applicati of ,I'll arrO< ft,lncllon ar' in
dati communication and diltusion p,o
<_.

".



OISPLAY

3.12 Th. Orthogonal Polynomiall (L..gendr. and
L.allu.... pOlynomi.ls)

Ugendrt Polynomial

The L.egornd,. Polynomial of O'd.r n 01 Ih. 11<$1
kind II lllven by

P"'ht).

V· 0.1.2.3.....

KEY ENTRY

lor P\lhtl:

V V

IE~j V

" "Ipyl>dl "Pyhl"

~: 1. 00 nol use p.r.nth.....

2. ApQllcat;onl .r. found In m.th.m.llc.1
phYSics. flpecl.lly sph.rlc.1 h.,monlcs
probl.ms.

3. U.... memory 6 II nol ..... II.bl•.

lqt.o.rr. Polynomi.l

Th. L....r,. POlynomi.1 I. lIi".n by:

,.'\
PUld· 1:

"0

(.11 11 (2.. _ 211' ••1'·2k

2 ..... (1'.11'1 (".2111'

".



To obt.ln the L.g....... pa1vnoml.'••nl" Ih.
loll_lng:

KEY ENTRY DISPLAY

v V

IE~TI V

• •o L",ld "L,)d':
~

R.m"kl: 1. 00 not uH plt.nth.HI.

2. Appllc.tlonl If' lound In m.lh.....lllc.1
phYlicl.

53.



...tI••• V • positi_ o. n.e-t;'•• inl~.

To obl.in the 8-.. fun.aion, _ .ntef the lollowing:
(Not.: UMf ....mo.i..., 5 and 6 ••• dfttroY"'.1

•

V

DISPLAY

V

U... memo.'.... 5 end 6 .... not .... Ihlb••.

2. 00 nOl use pe..nth_

KEY ENTRY

v

E~TI
•

IJV la,1
NOTE: ..

3. Applicetions 10' the B..sel 'unction e ••
found in cylind,lcel probl.ms .nd used
widely in communications .nd .Ie<:tto·
magnnic theo,y.

"'.



3.14 Vecto.Oe-rations

Consider vltCIOrS V 1 - ("" Y1 , z, I, V2 -4"2' Y2, z21

lind "3 - ("3' Y3 , z31.

Thlt ,nlUal kltY Itntry for vltCto. IIddltlon, vltctor
lubl.actlon, and both dot and c'on products
'"11" folio ...... :

KEY ENTRY OISPLAY EXPLANATION

" "
I E~T I

"

" "IE~T I
"

" "
I" + vi " for vltctOr IIdd,tion·

" "
IE~TI

"

" "
~.0 "
" "
To f,nd thll result of the dot product, IIntlt.:

"dot product"

IIn,,11t batw..n VltCtOrs
v1 "ndV2

"dot product"
dot product, lI"a,n



To lind Ih. resulu of.1l y~to. op.rations .xe.pt
dOl product, .n1'r:

lAttum. (x.' y., z.l.t the ...ul!!nl _to'.l

fi.1I compon.nl 01
•..... II.nI _to., V A

_ond comPOn.nl of
.....n.... 1 ....,10., VA

thl.d COmPO"<!ftI 01
.....11.... 1 ....,10•• VA

f'rtl comPO"<!ftt 01
......IUnt _10'. VA' _in'.

'.

,
•

'.
(only I..,.
c.ou p.oduct)

......"'... ....'1. I>!I_n ....,Iort
V, & V2

For cn.;n;", on tn. 'Mult,nl IIKtor IV AI, the k.y .ntry

tt>cwld b! .. 10UoWl"

Iu'v I
" "

IE~TI
"

" "IE~TI
"

" "
'fo< v..,IO' ....btrulionl. P'''I~ ii·v
for dot p.oduct. p ....:~ ,.....,

10' crOll product. p,..,.;-m iil\v
~

o.""nd,nl on th. vKtO. QP<t.ation. 10Uo th. aPC)'OC)'

,ial! el_n k..-, ... try 10' Ih. chain,n, ' 111.

M.



1. U.... memo,I.. S.nd6ar.nOI ..... II.bl•.

2. Thl .ngll bll_n "'lCtO's Is c.leul.l.d 10<
dOl p.oduct .nd C'OII product.

3. A ....lu. mull bI .nl.rld for IlCh ...1e10.
compon.nt. In Ih. Iwo·dim.nsion.1 ...lelo<
e.... Inter 'I'OS for Ihl Ihi.d compon..,...

•. A ch.ining CIP.bllIty is p.ovicMd.

5. 00 nOI use p.'.nlh.....



3.15 M.trill OP'!"iom

The mltri. oP8rlllons ..... II.bl. on you. MATH 55
"I thl in ....rse. Ihl dlte.mlnlnl, .nd mll.l. "ith.
mllie, Eech OPe.lllon will h.ndl. 2.2 comple.
(on non-comp.,-t mll.left. Th, ,l.menu of .hlM
""I.ic.. I" limited 10 fi", l<,,"iliclnl dillin. Ind if
thl mll.i" is compl,,, both the ".1 ...,d IlT\l9in.",
P.rn e.e Ilmhld to fi.... sivnific.nl dillils. T ...n.
cltion OCCurs if this Iimi'"lon II '.clldlcl.

A

"
,A,

A

"

10. ml1.i" A

10' mltri" 6

for ml"'. C

And ,h. Imillin.ry PI" of .ny .Iemenl II:,
10' ml"l" A"

" to, ml1.l" 6,
,

for mll.i" C"

"'.



3.15 The lnverstt end the Oeterminent

The inltl81 kev entrv lor bOth the Inverp and de·
termlnent 01 e matrl" folio ...... : (Note: upr
memori.. 5 and 6 are dMtroved during determln
antevaluatlon and 4, 5 and 6 are destrovad during
Inverp evaluation,)

KEY ENTRY
R

"

IE~T I
,

"
~
~

R

"

IE~TI
,

"

~
~

R.,
I'~TI,.,

~
~

R'.

OISPLAY
R

"
"
,

"
,

"
R

"
R

",
"
,

"
R.,
R.,
,.,
,.,
R'.
R

" ",

EXPLANATION

Imaginarv part of "Iem"nt

"

'Ul Par! of "lament a
2

Imaglna.v part of "Iement

"

"nter matri" elementa
2

imaglnarV pari of "l""",nt.,
ante' matri" el"ment a

3

."al part of el"m"nt 84



ll:N_N ll:M_M a:"_,, ll:_
"" II" "or " II

rnltJ rnltJ rn 00 illrn

$

l'l,.
i~· ,.-
.!: e·,
Ii
~ Q

~.£

J~..
'i ~

£ ..'.,.'0: .Ii· ;.iI! .. E
~ : ~: ;.,
<t'

I•..
!,,
;;
.~ "i'l

o

I..~
<o,
.~ ..
•• 0

..
"o•

.,
" !· "•,
I•..~,,

f -
, " 0_ II e

..
~ ~

• 0

•i
!•..

..,
!
<
~ '-

Go ;;.
o -
, N 0
•• II e

.,
oN !

o•J
o

~
•,
..

. . '
'~"6 _~
~. ~ .
!f '"":;:'i
!. • • .o .. E 0... .. ~ .. ..

.!Of li 'i E;'i:O
I_a.. _0-
o 0 )-.. ... 0 )-
=:: :; i :! ~£:: :;
S,;, .'$:.'E';'"J":';' .'E
• ... r~ii~·-·.r
-5!iS!!2'~e .~ ..

i... ~ : t l
... :; ~ ::: i C
C' Q .~ 3. ....
2. f\.iii~"E e .• Ii e ~'l:l[ _
i' :ll: ;" ..- .
! <[ ., "
~ ~ rn~ rn-~ ~rnrn°2 1;1 ....... =_' oJ• « «.. - «
CEJuuC~U
~ ~

0"

J
o

"E
;
•i

-0"

~-z.
0-

~
~ ..
, 0

j~.n

••..

-0"

-0"

>-



~t,ill Arithm.tic

Th. Inltl.1 k.y .ntry for m.IFI ••ddltlon, ....bl..ction
Ind multlpUCltlon •• U followtl; (Not.: III ...Hr

memo,l.. Ir. not evillebl• .)

KEY ENTRY DISPLAY
R R

" "
IEi~TI

R

",
" "

IrTI ,
A' "
R R

" "IE~TI R

", ,
" "

~
,

[A' "
R

" "
IE~TI R

", ,
" "

Uill ,
[A[ "
R R

" "
j E~T I R

", ,
" "

E)(PlANATI;~

...1 Plrt of .Ilt'I'lent 1
1

imlllinery perl of .I.ment

"
enwr .I-..nt 1

1

"II Plrt of .I....... t 1
2

Im,Olnery pert of llIment

"

,"1 pert of .'.mlnt 1
3

lmlllinery Pirl of II.menl

"
entl. IIlt'1'lent '3

"II Pin of .llt'l'llftt I.

'mlllin...... PI" 01 I.

" .
•



IENT I
,

enter element e
4'A' "

E:] ,
for metri. edd'tion""," ," <elll Pllrt of element b,, ,

IE~T I ,",
, ,

imeginerv perl of element" " "
[!ill " enter element b,'A' ,
," ," reel pert of element b

2, ,
IE~T I ,",
" " imeginery Plrt of element, ,

"
[!ill " enter element b

2'A' ,
," ," reel pert of ellment b

3, ,
IE~T I ,",
" " imlginery pert of ele·, ,

ment b
3

~ " linter element b
3'A' ,

," " ,elll PII" of element b4, "
JE~T I ,",

".



imeglna'y PI" of element

"

im~in.,v Part Of .1........ 1

"

.',.',
I'NTIIAI

lor mu,i" Mlbt.action, Pf", ill IAI

fa. mluix ...... ltiplic.tio... p ..... : ffiJ:AJ"...--.
Fo. 1M tlSUlts. ent41. m. loUow't'lg;

fLe, X 1M the .....11...1 .....trl ••1

"",
"

ICALLI2 " r••l Pin 01 element "2"

ICALLlo
,

imagin.,y ParI of a'''''''"1"
"

ICALLI3 " ,••t PIn of ,llmlnt "3"
ICALLlo

,
imaglne.y Plrt 01 l'lme"t"
"

ICALLI4 " r.,t 0"1 01 ,llmlnt "4"
JCALLJO ,

Imagln..... p.r, of ele".,.n\"
ICAull " "'1, PI" 01 11'''''0'11 """ 0''''
ICALLlo ,

imagine.y pin 01 .1.....0'11"
"

For cn.ining on the ••uttar'll mat.ix. In,lt the following;

~ for mil"" .ctdilion··

" "(:, c, rial 01'1 of .'.......1 (:,

63.



IE~T I R<,
, ,

imaginary pa,t 01 a'emenl<, <, <,

Uill ,
enl" .'.......ntc,IAI <,

R R ••al pari 01 .1.......1 c
2<, <,

IE~T I R<,
, ,

imagin.ty lOaf! 01 .I....... t<, <, <,

am ,
IAI <, .... t.r .l.ment c

2

R R '.al P•• t 01 .'.m.nt c
3<, <,

IE~T I R<,
, ,

imagin ••y part 01 .I .......nl<, <,
<,

am ,
IAI <, .nl., .I.m.nl c

3

R R ..al pa.t 01 .I.......nl C'"<, <,

j E~T I R<,
, ,

imagjna'y patt of .'emenl<, <, <,

Dill ,
IAI <, ent.r .I.....nl C'"

6A.



to. the d.t.rm'n.nt. pr.u 0 ;,,0,,_-,"',-\'
to. ,h. in"..... p,ess: ~' I

10' ,h. m'lfl" sublrac"on. p,us:[!] (AI.,....,.,
to. metr,,, multiplic.tion, pren: m(AI"...--,

Depending On 11'1. metrl" oper.,lon, tollow ,h.
apP<op.l.t.g...... k....... try for ,h. resullS 01
ch"n'ng.

R.....rks' I. Th. f,.ed paWlI and si..ificant digils
dispI.V f"lu,es will nOI work du,lng
m."I" ..Ith .....tic· _ilion. subtracl;o"
and muillplication. (SM sectiOn 2.1.
Th. IDISplk.vl

2. Do nOI ..... PIO,.nth_.

3. Ent..inglh. r••1 PIOn ol.n .,......nl is
.Iw s ,.qu'red _n if It is z"O.
Wh as r'ng 11'1. im.g'n.r... p ...
ol.n .t I •• nOI. In Olh.r words.
il .n .I nl 1'1.. no lmegln.rv P'"
.nl" .t nl dlracllv using jUII 11'1.

lENT Ik nd II 11'1••l.m.nt i. "'0.
lA'
•·...0 mull be .ntlrltd ullng the

rI'Ni'1 k .....

~
4. UI.. m.mori" 4. 5 .nd IS If' nOt

.".II.bl. during In" '''.I",..lon. U..r
m..,.,orles 5 .nd 6 nOI .".il.bl.
during d.lIIrmln.nt Iu.. lon. All u...
m ....orles ... not il..l. In m.";"
arlthmetk.

5. Both 11'1 1 ...d im..in P'" of .n
.l......nt limited to f" ll"lIk.nl
digits.~1f the f .... digil. limit I•••c..Oed.
the ,ight mOil digiti will be tr",ncated.

6. A ch.ining up.bility 11; p'O¥,ded.

".



".

4,Applications of the Special Functions Present in Yout
Calculator

Your Math 55 has a whole range 01 unique luoctlOOs soch
CIS the Bessel, laguerre ¥>d legendre functlOOS. luoctloos
wl1K:h have wide applications in the field of eogn'lt!enng
lespeaally ChemICal, mechanical and electr,.:all; in
mathematical physics lelecuomagnetlc theory & quantum
mechanICS); in the solulton 01 differential equations; series
solutIO" of ,h" wave equalion and Olher boundary value
problem!: Your calculator has comple~ arithmetic and
matri~ opElrations, fealures which are imporlant in :he field
01 electlical engi"eerirog It has the quadratic solution a"d
IN! nUmerICal integratio>n, besides haVIng ~ral u"ique
and spe-:1aI functl()l'lS It has statistical functions such lIS
mean and standard dev'atoon. linear regression. POIsson
denSlfy l....ctlOO. and lhe GauDlOn distribution In this S8C
toon, we present a few llK8mp1es 10 Illustrate some of the
app.!ocatoons 01 :he vanous luoct:~ present in your
calculalOl We hope that by going thrOugh the e~amples,

you WGuld be able to lhink 01 other e~&mples that you can
apply towillOs your work In the paragraph below, we
plesent some 01 the lopics In which the unique lunctions
are applied

Bessel functIOn dIverse applications in physics,
en9'''-''l!nng and mathematical iIl'Ialysis, ranging from ab
Stract number :heory and theorehcal aSllooomy to con·
crete cyllndncal problems of phvsoes and el'l9'neenng
Some lieids '" ....-hoch ,t 1$ applied are lhe electromagnetic
theorv, COl'ducllon of heat and in communicatioros

ErrOl function - applicatoons in probabilo,y theory. theoty of
errors. theory 01 vibrations. ,heory of heal conduction;
dL"u$ion and lransporl pheroomena

Gamma lunCIIon - prerequisite fOl lhe sludy of specialized
functions and in comple~ variable theory Solution to dif
ferential eQuations

Incomplete Gamma funcllon - apphed in physics,
englneerong and stallshCS

Laguer're pOlynomials - mathematICal physics coYeril"lQ
tOPICS such as quantum mechanICS and f~lers; ap
p1'O~wnatoontheory; and theory of mechanical quadrawres

Legendre fllSI Older pOlyroom,al - matherl'lallcal physics and
engineer"'g apprO~lmallon lheory, solutIOn of helmotu
equallon, potentlill lheory and e~ampltlS 'n spherical har
_'5



Exampta

Slal;S1iul Func:tions

I. Combina liOn

2. Pa,mulatiOtl

3. Use 01 Combination and y. to Obl.in
in Binomi.l Oislribulion

4. GauRi.n O;'ltibut;on

1. G ....t.l Cu,... Fitl1"1l

B. Po,sson Disttibution

9. Ou.lity Conlrol AppliUlions

10. US'"9 Incompl.ta Gamma Funclion 10
Oblain Chi-squara DiSl.ibulion

1. RKtanVUla,/S""aricaJ Conyau;on

2. VaCl0' Cross P,oduct

3....aclo, AdoiliOtl/Sub"acl(on

4. Oala.m;nent oi • 3 • 3 Non Compl••
Mltti.

6. EIK"ic.1 Enllinaetlnll E.,mpll'S

1. Ullnll Lnrl.) 10 lino 1201

8. Solulnll aalinit. Inl'll••1 Usinll Gamm.
Function

9. PrOblbil"y E.ampla Usinll Error FunClion

11. £"0' function on Heat Conduction

12. Lagu.... Polynomial E"ampl. on m. theory
01 p,op~llonof EIKt'Om.,.11C WaY"

13. Ll9'f!d" Polynom... E.,mpla

14. 8usel function E.ampl" Ion H.II LOll
,nd FMt

".



15. Hvperbolie F unctions On Rnonent CircuiU

16. UI,nll,,,eEJlcllanIl"Key (Ill-ViI
10 SOlve: 3 In2' sin 30

68.



1. Combin.tion

In ho... m."y ....ys c.". comm;ttH 01 5 peopla t>a

chOM" o... t 01 9 paopla?

Solulion: C" ""'a'a" • 9 k· 5•
KE'( ENTRY DISPLAY

9 9

IE~TI 9

, ,
[!] C: 126
~

A comm;lt" ot 5 paople can be chosen 12$ dift~1

~
2. p.rmul;Uio"

I" ho... many YS c." 10 paopl. ba ••••ad on •
bench il only 5 n ••a availabl.?

Solulion: ". 10 k • 5

" . 101 Sf
110·S1115!

Ent•• a' lollo...s:

Key ENTRY,.
IENTaI,

[£I c"
..:>-.

tST03 1

513
GlIRCLnl1

G

OISPLAY,.,.
S

'"
'"".
'"30240

To.
• on y

la un be sulad in 30 40 diff.....1 ....
...15 .fa ..... , ••.

'9.



3. U5e of Combinelion end 'tIC 10 oblein Binomie.
Qi!l,lb"tio fJ

1. Find ,he p,obebHity of goeuing exactly 2 h.ad. in
6 'CKH, of e fei, coin.

SoIUlion:

W. UM 'h. binQ<ni.l djlulbut;on wh.r.by n a 6,., ,.. ..,, P-q-1/2

KEY ENTRY DISPLAY EXPLANATION

• •
IE~TI •
, ,

0~ "IST03 1 "0.' 0.'

0 5 ·01, ,
8 ,.. ."

0 PAOOn ,.. -0.1 H.v. C~ in m.mo,y
~

,.gin., 1

0.' 0.5

0 .~,

• •
8 6.25 ·02

0~ 6.25 -02

2.3.315 ·01 C~ .
, ,.,

~, • ,
Ih. P'Ot.-b,Io'... of V-It;nll.xac.ly 2 h.ad. in 6 coins.. ~

".



,. G,.,,"" D,n,;,.,,] L1..
60 66 72 18 length in mm

C"cula'e P,opotlion. 01 .. no,ml' diU"b"Iion Of bone
'e"gth.,

60mm, a
(el Whl' P'OpO,lion 01 , .... IXlpula';on of bone le"\llh.

it I.,~, the" 66 mm?

z \. ~

"KEY ENTRY DISPLAY

"

66mm·60mm
10mm

EXPLANATION

060 60

[] ,
lOG 6-01 z

[£) Ceull 7.257468823 - 01 .A.
~

[21j , S 2.742531118 -01 .LL..
0.274 of Ih, proportion 01 bone ll"glh, ,. Ie'!!!'
,hi" 66 rom.

(b) How me"", bone le"lIlh, in this pOI>"II'lo" If'
gr••,er Ihe" 66mm?

Solul,on: pCzl • N •

KEY ENTRY

o(z> 0.6)

DISPLAY eXPLANATION

2.74253 ·01

2.74253 ·01

'000
548.506••.



leI Whl,prQPOrllon of Ih. POPulllion II., ~I ..._n 60 .nd
66mm7

0.2763 • 0.5

EXPLANATIONOISPLAY

0.214253...ph>0.61
10'.. 0.2163... 1

Il;EY ENTRY

GJ
~G.5 EJ 0.7143 60 66

0.174 of t"- propor1ion lies betw.... 60 end 66 mm.

(dl HOw many bone Ilnglh. In II.. POpul"ion I"
tl'''' 'hi" 11.Smm'

Solution Fi.t! ...1 h_. 10 l,nd I'" pro_lIlty of
---- f,ndl"l1~ I"'lIthl ll'.".r Ihl" ".5mm.

,

EXPLANATION

1.15

11.5

71.S

••

DISPLAYItEV ENTRV

71.5

0 60

o
"E)

QJ~ 9.599408431 ·01~

EEJ 1 tJ 4.0059. -02 PI"I>71.5mmo 4.0059. ·02

2000 c::J 80.118 ... 1-801 bon.llnglh,

80 bO"1 '1"9lh, in thl populll;on Ir. Ilrp' Ihln
71.5mm.

1.1 Whit '11hl p,oblbilitY of ..I.cling It 'Indom from
Ih,IPOoul"lon I bonl mallurlnll bltw_n 66 Ind 11.5
mm in Ilnllh?

oh. > 66mml ol. > 11.5mrnl .• •
KEY ENTRV OlSPLAY EXPLANATION

0.2143 0.2143 1)("11>66

0 2.743·01 0("1 1>11.5

0.0401 0.0401 .&".r::J 2.342 ••• .. 71.S

P'Obab,llty. 0.2342



5. Meln Ind Stlndard Daviation

a) Find the Iverage height 01 ten .IKllln year oldbo.,.. in I high IChOOI from thl following d.tl.
AI.o find ttll precilion. or the ...nbla.-o stlndard
_illion.

S ... bject,,,
•,
•,
••

'0

KEY ENTRY DISPLAY.. ..
[SJ ..
" "[SJ ".. ..

r;;J ..

Height in inch....
"....
""""..
"

EXPLANATION

conlin.... anl.rlng dltl

" "lSI 62

(!J 61.6

I!],.J, 3.025814858

ThM.for. th. mean he' t for I .i.teen Nr old
il61.6 inc:he with I p'Kilion of inc:he.



bl Find the prob.billtV 01 Ilndlng the me.n h.lllh' of 65
'nch., ....h.n 10 m..,urem.nll.r.'.k.".

SaltillO": Flr'I ..... find

l65.61.61J1Q
3.026

."d lh.n find th. C.u..i." din"bullon.

Enl.r .. follo_

KEY ENTRY DISPLA V

" ..
0 "m 61.6

0 3.'

" '0

0F- 3.1621766

UJ 10.75114404

0,!, 3.025814858

[OJ 3.553338313

0~ 9.998098125 ·01

~ ·g.998098125 ·01

UJ .9.998098125 0'

G 1.9018148 -04

T...... lo•• Ih. p.obability of finding .. lItl.... 'fUr old
boy! w,lh m heighl of 65 inc:h... it only 0.00019
when '0 r..-nll ••• I_ken.

". 1



6. liMa. R!g.ession

In.n ••pe.;~n' '0~....... Ih. lIilfn", ot a .p.inll.
Ih. I.nglh ol lh• ..".ing unda. diU•••nt I~. wM
.........ad .. lollows:

• .
L~(lb • , , , • , G, .
L.n91h .., G G.' ••• g .• " "linch... )

.) Find ,h•••g.",lon .qUallon 10 1111". d.t•.

bt P••dicl th. '.nlllh of Ih. Ip.lng iI,,,. 1000d i. l' Ibl.

d Find ,h. CO...I.lion coalfid.n' fa. 'he '.9.",lon
equ.,ion,

., To lind tIl. '.9'''''On equa'ion• • m •• ,h. doota ..
tollows:

K;EY ENTRY DISPLAY EXPLANATION

~~ • CI••, .U .......O......
gil'.'1

• •
BJ •.., ..,
5l 1 pooi. an,•••d 10 IlIr

Con,inu••n,.r'n" d.'a

G

"

G

G

"
1.167857143

4.19642857'

4.2 10 Ie, in 3.ignlflcan,
digitI

".



I.loper 1.17

ThM,fOfe the r.,reuion !qu-cion is

" • 4.20 + 1.17 •

KEY ENTRY

"
DISPLAY

"
[!].i, "

Th' "I>9lh if; 17 inches if t .... .,r;1>9 load it; 11 Ibs.

cl To hnd ltl. co".'etion c_Uk""t.•nter:

KEY ENTRY DISPLAY

l!J~ 9.96 -01

Th.r.for. th. cOrr.lllion c_"ki.nl ;1 0.996.



ENTRV DISPLAY

I cLArlII CAM 0
~

11 11

COMMENTS

"
"2.48

" "
"

is smalla, lhan tha Olha.
t.anslo'mad Y.

"2.71

9.476935891

"[!;]
GJ

0,!l»,
tSLOPE I 6.101639534 ·02

t INCPT r 1.905662729

Sinea ASS for V'. '1'0.5_1
----0:5"

tha ~It lil il'

"'1'0.5·1

'1'0. 5_1

'1'0.5

,

·1.37 + 0.618"

0.5(-1.37 + 0.618,0)

·0.685 + 0.309"

0.315 + 0.309"

(0.315 + 0.309"l2



8. Poiuon Distribution

II 5,. of ,h••IKlric bulbs m.nul.ctu,.d by _ comp."y
_r. o.IK'iw•. lind ,h. prob_bmty th_, In _ nmpl. 01
120 bulbs (.10 lbl 1 lc! 2 bulbs will be
~IK,i\l•.

Solution:

W. c.n u" ,h. poisson diSl<ibution wh.,. p. 0.05
.""n"120

k • O. 1,2 fo, 1.1, (b) and lc! '"",KIl... ly

To sol... ItMI probl......nl., as follo_:

KEY ENTRY

120,

o
•05

DISPLAY

'"
•
.05

EXPLANATION

I

I
I

'"

·03

o

6

6

o

6

6

2.478752176

1.487251306 ·02

o
I STOnlt

o

IE:TI
I ACLn!J

0~,
IE~TI

I ACLn!t

[[J Po,,,,........,, ,
IE~TI 2

l&rn11 6
F ~ 4.461753918 -02

Th. O'Obeb,liIY th., in 4 WImple of 120.
1.10 bulb will be d.llKtl ... i1; 0.0025
Ibl1 bulb will be MllKt'''. is 0.0148
leI 2 bulbs w,1l be MllKt'''. is O.~46

'8.



9. Qu..tity Conlrol Applitt'ions

(.1 V.ri.ble Hlmpllng plen lor etcepling or r.iectlng
lOts by. ~endor O. bUy.'. Oe.;~in9.n ('I.C. cu",e lor
the pl.n.
The lot 01 .pples WIll be ac"epted II ,here Is 95,,"
.uu••n"e th.t they contain. minimum 01 15""
suc.ose. T ..... o.ecision leI to be 0.2"" .nd Sl.nde.d
devi.tion lsi to be 1. Also let X - 15.244.
Oet...mi_ the n"mbe. 10 be Hlmpled .no <M..~e en
('I.C. cu.-.

Solution:

:. n

t"" I k 1o, 95" .ssur.no:e_ 1.65•
c.n be lound by ente,'nll.' 101l0WS:

KEY ENTRY

1.65 GJ
0.'

DISPLAY

1.65

0.'

"(bl To lind O.C. tu.... we u" the norm.1
d;st"bullon to find P•. P. Is lound by
finding! which can be obl.lneO bY

... (el l..r.;i.l.
wh••e. i. ".rI.ble.

8.2.6 - 8.25 to 2
de(:lm.t
prac..

P. c.n be lound by enle"nll as lollows.

ENTRY

8.25

ISTOnl'

o
0,01

DISPLAY

8.25

8.25

8.25

0.01

EXPLANATION

h,Ini.1 In memo.y
••glu•• 1

"
8.25 ·02

5.328754408 ·01

-5.32875"08 ·01

'9.



4.671245592 -01,
G ·15.328754408 -01 Pa 10<.2

Conlinua .nt.<ing (I.t.
li•..• to obtain pal

.-and.o on fo< 0.02, 0.04, 0.06, 0,08, 0.10,
O. IS, 0.20, •._ up 100.40

T1•• O.C. cu..... i. conuruclecl by beginning with the
",••n ...lu. of 15.2 al 0.5 p<obaobillty, then a(l(ting m.
.....u. an(l also .ubl<acting. I.om 15.2. W. obtain:

, " , ,.
15.20 0.50 15.20 0.60

15.21 0.53 15.19 0.47

15.22 0.'6 15.18 0....

15.24 0.63 115.16 0.37

15.26 0.69 15.14 0.31

15.28 0.75 15.12 0.25

15.30 0.80 15.10 0.20

15.35 0.89 15.05 0.11

15.40 0.95 15.00 QQ'

15.45 0.98 14.95 0.02

15.50 0.98 14.90 QQ'

'0.



,.
.~
0,70

! 0.50 "~68. ,- ,

•• .~,
0."0,
0.30

0.20

0.'0

•
" .•5 "."0 '5.35 15.30 '5.25 '5.20 .5.15 15.10 '5.otI 11.0 , ••n__.s..c._ [1I"io....., ot ......l~

".



Vi"-',_I I

(bl Attribute tlnllie .empllnll pl.n for .cc.ptlnll o •
•eje<:llnllloli by v.ndor .nd buy.r. D••ivlnll.n
O.C. curv' lor Ih. pl,n. Flnd.n O.C. curv.
for • pl,n In which n· 280, C· 6, ,nd the lot
It 5,000.

Solution:

w. u" the cumulllive polnon olnoml,l limit which
cen be obllln.d from lh. c,lcul'tor u.inllih. In_
campi". IIImm, lunCllon.

l:"~.1\k

"where A. np· •.
... Col

I.t P O. 0.00!l, 0.010, 0.015, 0.020. 0.025.
0.030, 0.035. O.~O

En~r .. follows'

~,
I ENT.I

@]
0.00>

DISPLAY,
,
,

0.005

EXPLANATION

•

G
,"0

[ii]
0~
I STOn 21

•
G
~o

ISTOn i

• ·00

'ao
u

".e.a0661151 -01

".e.a0661151 ·01

•
no

1.388888889-03

-1.388888889·03

-1.388888889.03

a'.

..,

·111.·1\1 Slored in
memory relliuer 1
for Ille. UM



0 .1.388888889 ."
I ACLnl2 4.480667151 ."

G ·6.223148821 ·04

G -£.223148821 ·04

G 9.993776851 .,
IOISpl:l 9.99 -01 to ....ork with 3

significant digits, ,
[ ENTal ,

[ill ,
0.010 0.010 "
0 1. -02

,ao ,ao

Wl ,.a
0,VII.xl, 17.6

0 11.6

IRCLn!l -1.39 0'

0 _2.44 ·0'

G _2.44 ·0'

0 9.76 0' p. fo' P2

contlnu. entaring data

a'.



pll'.,;llon d.le<:II".1 Pe(p.ob. 01 -.:e.pl.ne.)

0 ,
0.005 0.999

0.010 0.976

0.015 0.867

0.0:20 0.&70

0.025 0.•50

0.030 0.2il7

0.035 0.'43

0.0<10 0.071

An O.C. e"..... 101 u.. .0_ p.oblem
""ilh n· 280 .nd e - 6.

84.



..
'.'

.~

.~

.~

.~.~
•
I 0,.0

.~

.~

...
•

IUoO.c.. ... t.. _ ..'.__..... _wi...
n-28I) _ c.1

. •

o 0._ 0.01 0.0.. 0.02 O.O~ o.OJ o.on 0.000 0.001

85.



10:1 Control Chlltl

A m.-:hlnl II o:onllruo:t.d 10 p,oduo:. bill ~1,lnga
hl~ln; I meln dllmel., of 0.514 Ino:h" and I 'llndl'd
61~illion of 0.008 inc:h... D.I...mine the Upper Ind
l.o_' Control limin ;i~in; ~tt., thin 99~

".u....C•• At.o lind the modified o:onlrollimll' 10'
... Indi~idull bell ~I,;nll. l..t n - 6 10. I"llng.

~:

U.C.L.

LC.L.

4.082482905 ..ol

4.082482905 ..o1,,

lil To find tM controllimin....1.' .. tollo_:

KEY ENTRY DISPLAY EXPLANATION

• •
0£

QE
o
[;]

0.008

o
ISTOn I,

El
0.!P4

t=J
I RCLn II
GJ

[;]

1.224744871

0.008

9.191958911 ·03 31!F

9.791958911 -03 3./v'n'".tOrld In

9.191958911.03 m.mo,y '11l11I.' 1

0.574

5.83797959 ·01

9.797958911 ·03

·9.191958911 ·03

·9.797958971 ..o3

0.514

5.64202041..o1

:. c_lrolllm;n 1'1: UCLii''' 0.584 103 dec:imlll
l.CLii'.. 0.5&4 91.-:"

...



W) MOdili.d cont<ol Umits 10' Indh,ld....1 be.rinllS• • ,.
KEY ENTRY DISPLAY EXPLANATION

0.008 0.008

[0] ...,, ,
[0] 2.4-02

lSyo';l, 2.4..Q2 3••t_ln ........o<v
'ee~I.'

G 2.4 ·02

0.514 0.514

[3 5.98 -01 MOdilled ... _ limh

0.514 0.514

0 5.14 ·01

IACl.nI1 2.4 ·02

G 5.5 ·01 MOdified 10_' limit

the mOdili.d control Hmlll 10' Indi~ld....1 bea.inllS
ar.:

dj~iduel

di~ldu.1

gur. on ro ,m'l .. 0'
Bel18Mrl

". .._---- UCl._ 10< In
bearing,.. UCli"

,,. ,
,... lCL.'ii

;--._- lCt.i"I.., in
beering,

o.

o.

o.

o.

upper 0.598 lowe.· 0.550

Fi C I l· ·t Ch 1 f



10. Usinglnc;ompl.l. G.mma Func;lion to lind chi.
Squtr.

Con.id.r Ih. occurr.nc•• PMI and p•.-nl. of pep.
lie ulcer. in ••871 m......I.el.d II .andom. Th.
m'" _re int......i.-d by ev- group.tnd Ih. lollow_
ing dt" WM lhoe resull •

.pp,0".13

,~ ,.. ". ,.. .s. ". " . TOI"

,.. "'" ",. 1375 ,oe. m '" .871

, , "" .. '0' 56 " '"
nlld'lf done b CoIIMJd~o OMrt"

KEY ENTRY DISPLAY..., ...,
0 6.5 -02

", ,..
0 12.935..., ...,
0 6.5 -02

900 900

G 19.5

·&utdon y
MiddltlJ#1J( HOWiw

Ctn II be concluded Ihal the hequ...c., 01 ulc.rl il con·

Uanl bel_n age g.oups?
In 101.1 316 in ••871 ....n hav•• or h .... h.d in Ih. PUI.
!»pIle ule.... 10 Ih. Conll.... t ".qu.nc., of CMel should be
316'••871. or 45.5'll.. To lind the ...pecl.d " .... to. eeeh
age group dO Ihe tollowing kev ..quence.

EJIIPLANATlDN

A...~.
""ol .....n

Conlinue to' aU age
groups

TMrelo,e. the 101.1 ...pecttld c.... for elt age g'ouPl e.e
M follows:

88.



". '0· ". ". .,. 55· ".
" 19.!S " .. " .... '0

-'TO ••..,1'1 • concl ....,on. _ must f,..d)( • wh•••

x'2 1: (acluelc:__ ."P<tCledc_l'2
••peclid c_

A..
G,ouP

Number
•• l!'eClacl

•••



The kev sequence is'

KEY ENTRY DISPLAY EXPLANATION

0
" "GJ ."
G'J '"0 '"
" "G 11.07692308

I sTonl1 11.07692308, ,
D ,

19.5 19.5

~
·11.5

132.25

132.25

19.5 19.5

G 6.782051282

1sUMnl1 6.782051282

" "0 "n n
G ."
12I 1225

0 1225

n n
c:J 16.78082192

ISUMi!1 16.78082192

Continue 10' all age

00.
lI'OUPS



Th. FI II•• X2 . il .tor.d In m.mo.y ••"I.I.r 1 It the Ind
01 c.lc lltlon Ind i. IPp.o.. lmlt.ly 57.6. Sine. th.......
..~.n -0- "ro...~. thl.1 .'1 6 dl'g.... of 1.lIIdom.

Allnzin"~ p",2/~1
~I X2

whirl I • 2" .nd.. T

PC57.6.61 •
VI3,28.81
r C31

KEV ENTRV DISPLAV EXPLANATION

3 3

0~ .69311718

0 ,
ISTDnl1 ,

3 3

IENT.1 3

28.8 28.8

0 ve.... ) 1.999999999

, EJ .999999999

lAcLn~
,

9.999 ... ·01

To dellrminl .ny lignWclncl in thl hYPOth..il.•nI.r
Ih. following:

KEV ENTRY

o
G

DISPLAY EXPLANATION

9.999 ·01

-9.999 -01

3.6 -10 A ......111 n ...mber impl,..
linll Or no l;gnmC.n~

Thlr.forl. onl u,nnOI hypoth..iz•• conltlnt fr._
quincy oj utc.r. within 111'1 groupS.,

".



B. Olh,. "thtm.tiul Functions

1. AKllngull.fSph,,1c11

Conw,.. AK1InOUI•• 10 Spharl,,.1 COO'dln,,"

11, -5, 31

EnN... follows;

KEY ENTAY DISPLAY EXPLANATION,
" antty

IE~T I
, 8 -, y antry

IE:T I -,
3 3 , 1"I<y

0~ 5.916079783 compulld

CALL 2 ·18.69006753 6 compulld

CALL 3 59.52964053 ~ computld

CALL 1 5.916079783

Th,.tfor,.· 5.916,6 - .78.69,.nd ~. 59.529

,,-



2, Cross Product h'ectorl

Find the line.r ve.oclty 01 e pe<1ide ,olelino wim ...
anou••r v.loclty V • 7i • ~I- 13k .bOut e fl~ed e,.~

if Ihe disp•..,.......1 vector on me .,.~ of 'alation il
...... by,
,- 3i. 3j • at. Alia fj"d the .ngl. bel_" V and •.

Solution: V • V.. h·_V:e-~~

KEY ENTRY DISPLAY,
IE~T I ,

,
[E~T I •
EJ ."

-",
•,

qE~TI -3

• "
CALL 2 " "
CALL 3 -26 "
CALL 1 .,
CALL 0 48.03250219 .,

92.



3. VKIO' -.ddilion!lublraclion

Tha ~aloc:lty Of pettlcle A II described bV Ihe
eQuallon V A· 21 .. 91· 13k while thet Of ,atticIe

B i.lll .... n bv Va· 51" 1j - 10k. Celculelalhe

....Ioc:ity V A of tha particl. A r.latl~a 10 patlkla B.

Solution: VA .. VA - VB "1~1'''2' v3 1

KEV ENTRV DISPL-AV EXPLANATION,
lE~T I ,

• IE~T I •
13 EJ ."

0"·'" ."
5IE~T I ,
,

lE~T I ,,. EJ .,.
c:::J ., "

CALL 2 ,
"

CAL-L 3 .,
"

Th. ~aloc:iIV. Vr, of par1icle A relali... to B il
{·3. 2.-31.

...



4. DI'lrm;nant of a 3 x 3 non 'OmpiIK matrix

Find ,he determlnen' 01 ,he metri. btllow',
,

,
o
3

·3,
•

The oolu,ion requires bo'h e dOl end I ""'" prOduct
caiculillon,

[\·1, Q, 61.12.3. all f2. 1.•31

• I' fb X cI ocllir "iple prOdUCt

The dltl ma'l' be Intered II 10110_'

KEY ENTRY DISPLAY EXPLANATION,
GJ . ,

IE~TI
.,

0 0

lE~TI 0

, ,
G -;;-~;- ,

r---., ,
IE~T I

,
3 3

lE~TI 3

• •
GJ ."
EJ ", ,
IE~T I ,
, ,
IE~T I ,

".



, ,
EJ .,
o a,

Th.r.for., the d.,..minllnt of the 3 x 3 mll.i. 's 85.

...



5. Ou~.alic: Equalion

Solva Iha followinll quad.alle: aquation: 2 ..2 + 2 ... 3

En", .. folioWl:

1. 118033989
i"'IIIIina',.. P.... t of ,oot 1

KEY ENTRY,
IE~TI

,
IE~TI

,
G~

CALL 2

DISPLAY,
,
,
,
,
-5.0 "()1

EXPLANATION

CALL 3

CALL 4

·5.0..()1

·1.118033989
imllll;na,v part of root 2

tha sOlutIons ••a:

"1· .0.5

"2 - ·0.5

118033989J

118033989J



6. E'-.:Irieal EAti....rinog Eump'. Uslnog MlOuices IOnd
Comp'u Arilhmetic

A. A "00-.. 3·ph_ ...pply f~ 10 "1O.·connected 10Ml
(WYE·IOlldl with:

ZA (8· JOIn

Zy (0' i51n

ZB (7. JOIn

1I1h. ph_ sequence '. AYB (0' ABC)• ...net e.ethe
line cu...nnl

A

v

Zy .. j5fi
Z!l • 7n

------------c-'-. 10 .Ulr·
a connected lOad

Solution:

V A y • "OOlcOi 0 + I ,in 01

V
YB

..

- '00

400(C05 240
0

+ 1,ln 2"0°1 120 •

....00(-112 '?
200·1200 .,J3

200· )(3<l6... tl

_[8+15 ·j5

·i5 7' 15

98.

,,]
"

AV



[

8' ,5

,5
.;5l·' ["'0 J

1.J5 J -200· j(346.411 .. [:;J

l

The key 5eqUer>Ce 10 solve the above '0' i, and '2..

99.



KH ENTRY DISPLAY EXPLANATION, ,
IE~T I ,
, ,
~

,
'N,
0 0

IE~T I 0

, ,

[ffu ,
.,,N,

0 0

IE~T I 0

, ,

~
.,

IAI ,
'N,, ,
lE~T I ,
, ,
~

,
'NT
~ 8.7547 ·02

GrAl x ' 8.7547 ·02

~ '"
~

<00'N,
0 0

~
0

'NT
>00 ,,,

100.



GJ ·200

IE~T I '00
~6.4' 346.41

GJ -346.41

[l;g -346.41
<NT

0 0

Hf 0
ENT

37.&28

CALL 1 37.528

ISTonl' 37.528 t ••l of " 510'-.:1 In

memo,.,. r~lll.r 1

CAl-LO ·32.404

ISTOn l2 32.404 'm""It....y 01 i I >tored

CALL :) \4.319
In m ....ory .agilu, 1

ISTO"l:! ·14.319 r••1 01 ;~ 110'.0 in

mimory ragin., :)

CALL 0 ·12.453

ISTon [4 _12.453 ImlginarV 01 '2 110.,,<1

In mamory .agil"" "

1, AecIIi mamo.i•• 1 ana '2 10 flndl
A

I
R

", I, ·31.528 - j 32.404 wilh m""n'lud., [lA'

II,van b.,. Ihe key ..quanee,

KEY ENTRY DISPLAY EXPLANATION

IACLnl1 31.528

IENTal 37.528

IACLn 12 ·32.404

~ 49.58195236 "R'

TI>ef.fo,•• IR"' 37.528 -j 32.404.."ps [lA' "' 49.58
101.



EXPLANATION

12.453

12.453

14.319

14,3'19

14.319

QISPL .... YKEV ENTRV

IACl nl3
ED
~g.
EJ
~ 18.97659005 " 0 1

Therefo'8, Ie • 14.319 + j12.•53 amps and

lIel· 18.98

102.



3. Sinc. Iy " i
2

- 1
1

, IV can btl found by ent..ring u folio ...... :

K:EV ENTRY
IRCLnp

EJ~

DISPLAV
37.528

3 -37.528

EXPLANATION

A.al pert of I V 110,ad in

m..mory , ..gill'" 3

-32.404

32.404

51.847

19.951

Imallinery pa" of IV

stO,..d In m..mo,y rellister,

Ttlo megnltude of IV I, obtained by entering:

K:EY ENTRV DISPLAY EXPLANATION

IACLn[3 _51.847

IE~T I ·51.847

IRCLn\4 19.951

(RI'P 55.55316202 (ly)

Therefora,l y " -51.847 + j19.951 amps end
(Iyl • 55.55

103.



B. Th. curr.nt In. cl.cult iOlllv.n b ... (4.5' ]12)A wh.n
'PQII.d VOUI\Ie i. (100' j150) voIU. Olt.rmln. 1\ the
compl••••",....olon for the impedln<:., IIltinV whither
It IIlnducti". 0' c'Qec;ti"., b) the po_', cllh. Qh...
IIIVI. bllWftn volt.1I'" Ind CUrrlnl.

Solution:

impedln":1 V/Amrn I • bj/e • 0'
Po_. K"'O

EnN.II follows:

KEV ENTRY DISPLAV EXPLANATION

'00 '00

IE~TI '00

'50 ".
0'0 ,,.
~

'.S ,.S

lE~TI ,.S

>2 >2

13.69B6 ... "11 PI" of Impl<1lncl

IsTonl' 13.69B6.

CALL 0 ·3.19634 •.. Imavln..... Plrt of

ISTon!2 -3.19534. , . ImQldlnc.

I RCLn]l 13.6986

>8, >8.

~
,.S...

II ". ,,.

~
>2

II >800

2250 Po_ In ..... tto

IRCLn!2 ·3.196341 .

01 Rccol' 13.6986 •.

,0<.



Q -2.3333 ·01

~B ·13.1340 . till; betwlln "011111'1
1Io currlnt

Cll imPtdlncl is clpac:iti... sincltM im8ll;nlry pari is
tlIfIti"l;
• 13.6986 - 3.19634j

Cbl '0_·2250 Witts

lOS.



C 5'111,101 impedlnel. 01 Ileh 01 110. fOllowing el,cull.
1\ I hequeney of 50 ell:

II I 'ftinlnee 01 200 In _ift with In Inductlnee of
0.1 H.

bl I , ..i"lnel 01 500 in , .. 'ft wilh I clp-.:iunel 01
4OJ-F." 1101 ' ..minll vOlt_ il230 VOlU. lind
,he vel... 01 the Cutten, in Heh ceHl end ,he pheHl
01 eKh eur..n1 r"ltl_ to thl lIIPPlled volt_.

SolU1ion: II 200 O.IH

Ic-::=J
230 V

j ....... H

II ....... 21f1

" • R 1

... vll'l)

o .. Phi" dillerlnel between Ihe IPpplied \/01'111'"
Ind 1101 eu"enl

II" lin" ..... H

",
To '01_ thl problem. IrUI' .. 10110_

KEY ENTRY DISPLAY EXPLANATION

G"!-' 3.1415926 ...

GciJ
,

6.283185 ....

'0
,.

Q 3'4.1592654 ..... 2111

IsTOnb 314.1592654

0 0., 0.'

EJ 31.4'592654 imaglnl'y plrt 01 Z,

1"°""
31,4'592654

'NT

• 31,41592654

'" '"IsTonl2 '",..



230 "Oll~ I - v/(:ll

EXPLANATION

6.1758 ... Cu••ant in ,m,"

1.51079. n

DISPLAY

31.2419 ...

2.685 ...• -02

51,518 "Current I.gging

z - 20 ~ J31.420
fl· 51.51B Cu"antl'\IOlnll

31.4959 ...

, '0

bl '2·"'2 i __'_
HH

·. I· "/IZ21 end". len wHR,
Enter .. /0110.... ·

KEY ENTRY DISPLAY EXPLANATION

IRCrl3 314.1592654 ...... 2ltf

". 3. 18309886 I 03§,o 1.957741155 0'

: 1~
79.57147155 Ime\line, ... pert ~2

~5;On 1

19.51747154

79.57747154,. ,.
, '0

93.98177471

". 1.064036089 0'

~230 no voh.ge I • vII

2.447283005 I·v/[z!

IRCLn!, 79.577 ...

@] .79.57141 ...

DIRe'"I' '0

107.



·1.591549431

·57.858 0. Currenl leldlng

Z2 • 50 -+ j79.58n

•• ·51.858 (urrent Illedil'l9

,,>S.



o. 111hl potlnll.1 dllll'lncl .cro... circuli il 'Ip,_ntld
by 40 • J 25 v.•nd thl cl'cuit conlllll 01. ,ulll.nci
01 200 In _I.. with .n induc:tancl 01 0.06 H .nd Ihl
l'I'Q".ncy II 79.SclItIC. lind Ihl compll" num~,
'Ior_nlinlllhi cu..lnt In amp<l'''.

SoIUlion:

for 79c11, ..... - 2. " 79

Enll'" 101tOwt:

VOltao- • 40 • i25
1,1'Q"enc:y - 79 cli

EXPLANATIONKEY ENTRY

ILl·
GJ~
0",'
0 0 .06

c::::J
I STonll

201E~TI
IRCLt

(A)'P

I~~TI
001"
4°IE~TI
"c:::J
CALLO

DISPLAY

3.14 ...,
"'..

0.06

29.97079... Imag;n ...... o.,t 01 I

29.97079 ...

'0

29.97079.

36.031215 .

2.77537 -02

2.77537 ... ·02

o
.0

1.11014... ~I pan 01 I

6.9384 ... -01 ;m4lIinlty pan of I

1·1.115 + i 0.694 ....ps

'09.



1. U,lng Inl'(,,) (nlt"raIIOllof gammaf"nctlon) to
lind 1201

Solution: By u,iniliha 'ilatlonlhip nl • nn+ II. _
can find

1'(1211.0Iliva1201
11nl'(12l) '099'n_,050 'nl

EXPLANATIONKEY ENTRY

'"U5'1"1
1 EE99

[;]
o
~
§
[Z]

,120!

DISPLAY

'"451.812388

457.812388

, ..
221.95592"2

229.856"6"2 By I,ial & ."0' find
Iha. ,I " o ....'lo.ed<ad

229.856464

I. 50

115.1292541

114.7212091

6.68950291 49

6.6895 " 1049 " 1099 " 1050

6.69" 10 198

110.



8. Solving dellnlte InlegTal ollln4 u ullng Gamma
lunCllon

n::- 1(". 'I..j-,. -,-

"·r; ')

We can solve Ihe problem bV Ih. u .. 01 ,he lollow,ng
,elalionl.h.p·

_/2 n
I .,n udu·
•

;nlh•• casan-u
.,2

4f lin udu- ..j. 1'11.51

2 ~

EXPLANATIONKEY ENTRV DISPLAY

3

6.9314 ... .01,
5.0-1

5.0·1

3.14159 ...

1.77245 ..

8.86226 •.. ·01,
4.43113462 ·01

4.43113462 ·01

L'
1.2078 ... ·01

8.8622 01

8.8622 ·01

4.43113 _01

3.926990817 .01

111.



Prob.bilitv lumpl. using Error funeliom:

9. A "ruCtUt' II ' ..II.d lor ....t.1 f",gu •. Th.loo-rllhmn
(bne 10) of th, lime until f.Uu,., In houft, i. norm.lly
din,ibutotd with 1O... rage v.lu. 3 end lI.nd.'d ~1'llon

1. O'I.<mln. Ih. probab;Iitv ot • f,llu<. as I funcllon
of ttl. t.., du,.tion T" 15.000 h ...

•• 13/......n)

Solution; O."ollng lOOT bV II, the p'Qb8bllllv
dlll,ibulion function II

ph) ....( ... ;)2/202

sine. 0" 1 .nd v .. 3. Th. probability Of f.U"•• In •
limIT It

""PITI.. JPlvldv'- ''''!Plvldv
·w

oulntit"llng w '" Y' 3 .nd, h.nc. dw" 1 dV,-,- .,
PIT)

.L
../2 (lOg T ·3)

-/ L •.w 2
dw... ..;;

. ,
-[ ft··w2 d W
·w

,
.j2'HOfI T·3)

f 1. ,.w',
o ..;; w

112.



Prot..bility of F8i1ur. - 0.88

113.

DISPLAY

"000
4.17609 ....

3

1.17609 ...•

1.414213 ••••

7.07106 '()1

8.316 .01

7.6044 .()1,
1.76044 ...

2

8.8022 .01



10. Diffusion ElUlmpll Using Error Function

A pllnl ... Imbrlnl, imPlrviOUI to thl trlnlll' 01
m .." IIPlrll.. In in'inllliolid Into tWO eqUI' PlrTi.
Onl·hllf 01 thl lolid <:OnCln"llion II InltllllV II
C.

o
" 7.5 mo'"'ft3 """'lIlthl Othlr hllf lilt

~1f0. At tl .... t .. O. thl mlmb"nl il rlmovl'd .nd
thl rolkb b'_III1U to di,ect COnllC1 wilt> leeh oth .
CllculllI thl COnC:lnt"lion ;n the wild .h.. II....
1 hour ."d I dllllnCI 01 5 h. Obllin Ih. m_
flu," II thl in!ll'leel. L.I dillulion coefllcl..,l,
CAB" 3.5 ft2/MC.

~ulion: C.

C. - CAo

'I' .. 0 '1'.-

Thl Inltlll con<:ln"ll;on profil... lIivln .00....
Th. loullion dftcribinll thll i, lIivln b'f'

aCA D.B~

ill ilv2

whl!rIlCA-CA('f'·I)

Thl Bound..v condllionllBCl Ind Inliti.l
Condllionl IICI ..I:

BCII) C A " linlll II 'I' .. -

BCl21 C A " linitl It 'I' ..._

tCI II CA" C AO 111- 0, 10'_< V <0

ICl21 CA" 0111-0,10.0<'1''' __

114.



...here C A (y'l • initial concentfa,lon proflla

In..rting tha IC into (21g1u.t

CA' ·[1 y-y 1I2/40 Asil dy 1

+ '-IOI.-I(Y-Y'12/40AB11dY' (3)
•

If _ lnlroduc. th. variable

y_y t,. -
40 A St

[1- ._t2 dt - f Y/";40AS' ._t2 dtl
•

s... •
rc- 1v· ,

•-- ..-fl, , II
";4DAB I

CA.-,-I

'15_



Concent.'tion of Mllid

{.I To obU," CA' .nl.r" 10110_;

KEV ENTRV DISPLAV

• •
•
'-'..

60

'".......
"4.499<'.32

•••5436032 ·03

•••5435032 -03

6

2.227177016·02

2.512684682·02

·2.1512684682·02

.2.1512684682 ·02,
9.74873l!S32 -01,
•.874365766 ·01,..
3.65577432.

:1.66 to 3 till"itic.,,1
dillitt

Ther-'o••, c:oncentration of 50lid is 3.66 molftlft3



1VI'l....unit Irll
trlnd.,reel ecrOI1
Y • 0 from lime
Oto lim.8

KEY ENTRY,.,
o
'"
~
~

8
[Z]~

o
'.'

•f CAoC dl

.~

DISP1.AY,..
,..

6.

"00
12600

3.141592654

4010.704568

63.33012368

63.33012368

'"474.9759275

TIler,for., th. Irlnsfer flux i. lIiv'n by 475 Ib Ih2 10
3 signific:ilnl diglu.

117.



II. E ..or F"nction on H••I Cond"cllon

A v.ry long Inlul.l.d I.on plp••t .40
o

C II heat.d It
on••nd 10 th.t. cOnn.nt t.mpe'ltur. i. m.lntlin.d
It th.t .nd I ... ith boiling .... t.,f. Find the t.mpe.ltur.
3 ..... " .... hom the healld Ind .h.r 15 houri.

~ • ~ long In... llted i,on pip•

.-.
Thl ..nknown I.mpe.at",. 1'1 a I.. nctlon 0 ot distanc.
">t" and tim. "1",

Notl:
Il It tim. t .. 0, IH",O) ••OoC

21 II dinlnce" • 0, BIO.ll_lOO·e 10' I > 0

31 in 91n...I, Bl ",11 •
•(l00-Til 11 ..<11:-7 IJ • Ti wIl... TI illhelnltl.1,...,.

temp...t",., knowln; the cOnducthrity constanl. a2 .
of I~n,

a· .•11 .. 10.2 m/J.-c

....d f,om the lilted problem

Ti _.OD C

.. 3 ....

15 h • 15 .. 60 .. 60. S.... 10'" weonds

Th...to••,

It( ".tI .. 1'00 ••01 11 ... f "O',OoC.•-:-:,7,-.--:.OoC.••:c-:,J",......"":",0>::2:1) ·.0

K." seq"enc.:

KEY ENTRY

3

oo

DISPLAY

3

3,
118.

EXPLANATION



tfJo
.471

@],
GJ

[ill
o,..

@]
•
~

b5

EJ

3,
,

0.471

.47100

.471 02

.471 -02

9.42 -03

9.42 ·03,..
5.400

5.40_

232.3790008

2.189010187

1.31048243

9.473956653 ·01

9.413956653 -Ol,
-5.260433468 -02

5.26GU3<168 -02

S.26O<133~·02

5.26OC33468 -02

'00

'00

"
'"7.364606855

1.36"'606855

'0
-32.63539314 The temper.lur.ln·C

T....pe••'ur. i, _32.63539314°C.

119.



12. Applintion of th. L.M!u.rr. Polynomi.llio th.
thtory of propa"tion of .1tc:tromt9n.tie w.Vtl

R.fltction from ,h••nd of • Ion" tf.nlml"lon
lin. armln.l.d by • lump.d Induct.nc•.

Conlldtr lh. probl.m of prop.".tlon of .I.ctro·
m."".tlc w .......Iong • t<tnlml"lon lin. of
I.n"th I. Suppo.. th. lin. t ...mln.t...l On••nd
In. eoll of Inducttne. L o • whll. tt 1'" oth....nd.
• OOurc' of conn.n, d·c \lolt",. Vo Illudd.nly
_llchld on tI tim. t "0. Find th. VOlllll', V 'n
ttrmlofVo.fT .. 11'. 0-- 1,3

•
N-3.nd'''2HCondl

Lit th. inlunll_1 \1.1.... of ttl. \loltagll .nd
cu...,,' bI dtnotld by V· VI",t) .nd 11",tI, .nd
lit th. inducttnc. and capaclt.,..,. per ..n'l
I.",,'h of lh. II... be dtnOtl'Cl by L .nd C. Th.n
me problam rlduclII'o ,hllnttgr.,ion 01 rn.
followino sVitam 01 lin... d1U....,,'I.. eq...tlons.

.av ..... al ,al cav
a; '"'11 a; ~

V!t_O "'1,-0 -0

and bo..ndllY cOnditionl,

VI···
VI'"

• V.

""Lo -
dl ......,

t20.



To IOlv. th_ .quulon•• _ uN th. m.thod olth.
L~IK. ".n.fo.m.nd e"lv••t

vl."L "0 for O<t<T. end

'VI N·'- .. r (.1In• ..olu1lnl2aul
2Vo .-1 n-o

10' (2N·1IT <t< 12n + lit N - 1,2,3 ...

.....n.r.u -1.(2n+HT

To obleln V in t ...... of V
O

' ente... 10110_:

3.141592654

3.141592654

•
1.853981634 ·01 T

1.853981634 -01 T lnmemo.y 'egi.t... 1

KEY ENTRY

G,......,
o
•

8
ISTon l1

DISPLAY EXPLANATION

.1.853981634 ·01

·1.853981634 ·01

2

1.214601831

'.3
-1.3

-1.518982388

2.061848011 ·01

2.061848011 ·01 .-GUo In 'egl.t•• 2

-1.518982388

1.518982388

1.518982388

2

3.151964115

121.



122.

·9261056745 ·01

2n+ 1 wh.<.... - I

2aUo In
<"i/i.l.. 3

""0

3.157964775

o

".630528373 -01

".830528373 ·01,
9.281056745 ·01

·9.261056745 ·01

-9.261056745 -01 2oU 1 in '''i/Ill.' 3

" . ,

o
3.15796'1175 2<rUo
1 LO 12aUo i

7.853981634 -01 T

7.853981634 -01

1.588917294

1.588917294

3

2.35619449

·2.35619449

.2.35619449,
·3.561944902 ·01 U1 wh... n"1

·3.561944902 ·01

'.3

·4.630528373 ·01

4.630528373 -01 -<tV1



o L~f~) 1.926105675 Ll( 2aU l)
~

GJ 1.926105675

IRCL,,14 1.588917294

0 3.0604226'7 ,~~ Ll( 2aU l t

GJ ·3.060422617 ( 1)" f,-<>Ul) (Ll 12~ V,]

1SUMn l2 ·3.060422607 ..bo~, '{_1)0

(.-<>U01 LoI2O:U o l

IRCL n !1

in '''!liste, 2

-7.853981634 -01 T

GJ -7.853981634 .0', , ,"., wh". n~2

0 3.926990817

GBJ ·3.926990817

3.926990817, ,
c:::J ·1.9269908 17 U,

U U

c:::J ·2.505088062

GJ 2.505088062 ~U,

G:J 12.2446372'

• 12.24463721 ,-au 2 in reginer 4

2.505068062

·2.505088062

c:::J ·2.50508806, ,
c:::J -5.010176124

ISTOn !3
-5.010176124 2<>U2 in ,egister 3

123.



, , ,-,

5ER~Ln :I

,
-5.010176124

0~ 23.51128465 L2(20'U2'

Q 23.57128465

IRCLn [4 12.24463721

r:::::J 288.621829 1_l)2,.-4U21

IL212aU2]1

ISUM'I'
288.62118291

RCl.
n

2 285.7675912 ,-,
l:: ( lln• ..,aU1nI 200UI
0

GJ 285.7675913 0, ,
c:J 142.8837956

Thl.ltor., V I.., tlrm. QI Vo _

142.8837957
V.

124.



13, L-Olndrl Polynomill

CII",.1111 lhl "rlVil11ionll pOllnlil1 oJ! 1 0 of 1

I>omollln.aUS solid obllll 'Phlrold (potlnllil of
oul1idl). Introducing SQh..lc:a1 coo.dinlt.. r,
8. Ind •• find thl ",Ivltltlonll POllntlll of
OUl1ldl. II 'Ill. for C _ 3. whir. C 11thl dlnlnCI
from thl o.igin to thl focu., 111 • - 2.1
8-37" .-25" Indm_t2k".

WI so.... In. aqultion by finding IhI solulion
10 thl l<I...tion

ii' 'Ill - O. wtIich

IoItill ... thl bounda.V condition.

WI _·0

_ 1 ..1_ It thl solulion:

,.'1 =m[-.
~. .

Wh"1 m· Mnl

WI tOl ..1 thl ~Ultion by lubuhutln" In thl ... Iu...
Entl... follOWItO 101'0"

KEV ENTRV,
IE~T I
"[£;]

1PV(lI)1

G
•o
3

ffil
ISTOn 11

125.

DISPL.AV,
,
"7.986355t01 -01

4.567280169 -01

4.567280169 -01

•
9.134560338-02

3

•
8.221104~ -01

8.221104304 ..cn



KEY ENTRY DISPLAY

,., ,.,
IZJ ,.,
, ,

[;J 9.261

~
1.079796998 0'

RC~ ,

1.079796998 01

8.221104304 ·01

8.871123749 0'

[J ,.,
4.761904762 ·0'

[;J 5.649617137 ·01

0 5.649617137 ·01

" "D 6.779540564

'" 1



14. Bessel Function on FM

Th. FCC h.. II xed the m ... lmum v.lu. 01 ch.nge
01 frequ.ncy lllf,.t 75 ItHl lor commarcl.1 FM
brO.dc..ting ltatiOns. If Im

m
•

x
;' 15 ltHl

hypic.lly the m ...lmum • .,dio ".q.,.ncy In FM
u.nsmIHlon). what is me r~ul"d band....idth for
the FM n.tion?

If .8f )
< ,/ m

,
<

_ band....idth ••'

12 .. 8f )
m

A ling,. lin......ve ....hich is fr.qu.ncy mOduI.tecl Is
II'ven by:

lEq. 11
Ilt)- co.l2al

c
hl. If';n 2alm ltll

wh.r. I 6 c.,,;.. frequancy
<

1
m

6 Ir.qu.ncy olth.'ln.......v•

• nd IJ~ 61. to. thil cue,
m

-1L" 5

"
Th. bandwidth of this signal Is Ob"ln'd by counting the
,ignlllc.nt numba. of Ild.b.ndi. Th. word ··slgnllic.nt'"
is usu.lly "It.n to ma.n tho.. sid.b.nds which h.v•
• magnitude 01 at le.n 1% of the magnltud. 01 the
unmOCfulatecl c....... "Eq. 1 is .xp.nded.

l(tl-Jol/Jl Co.wot·J
1

1(1llcc.l....
o

·wm ) I-COO

l ....o·wm)t! + J2 1/JIlcoslwo·2wmh + coo

IW
o

.2wm hl . J3 1/Jllco.fw
o

·3w
m

h + coo

l....o ·3wm hl

127.



wh.r. w • 211'1 11). ,
w -211'f It)m m

Jnlp I- 8 ....1 function 01 nth O'cM'

Th....fo, •• Ih••Ignltic.nl .1cMt>.nda will be tnOM for
whleh IJnlPl1 >0.01. Sine. P ia 5, lind t"'- ....U..I

n IhUIJn.,ISll <0.0t.

ENTER

•
DISPLAY

•
•

EXPLANATION

To teat JSUU

•
IJPl x) I
•

IE~TI

•
IJPl"I],

•
2.611405461 ·01

,
1.840521665 -02

9 To I..t J g l6)

,
• •
~ 5.520283139-03

Sine. J9151 <0.01. n - 8 .nd th. 'MlulrKl b.ndwldth

fOf th. fM nation i. 2 .. 8f .. 16t • 16 .. Hi"m m

128.



(b) EksMI Func:lion on H,.I Loss

Suppa.- YOU Il,~, 10 find Ih, h ••1 lou of.n In·
flnlt,ly long cylind,r. TIli. prObl,m "Qui,..
knowing the fl," 0''''' B....lfuncllon. J,C_l,

for. c,lcul'led •. Assuming _ ~u.11 2.•0. lind
the 1'1••1 lou.

Solulion: Enter •• 1011..-:

KEY ENTRY DISPLAY EXPLANATION,
IE~T I

2 .•0 2.•0

~ 5.201B52682 ·01

Th.e<.fOt'I. the hili 10M of the ind.finitely Ion9
cylin6er is 0.520 to 3 dec:im.l pllC••

'29.



15. Hype:.bolio;: Funo;:,lons on RISOnlnl Ci,o;:uilJ

I) Find Ihl Implltuda II risonlno;:e 01 I mlgnl,ie
1IIId If 'hi 'Irmlnl'lonl erl dl"II)I,I"I. Thl
Ittenultion Ilc.or, Irl gl,..n by

A -.• A - 1.17• AI,O gSp.1.11

LI' I( .. 2.4

bl Find .hl IIIleieney 01 .hl ,,.n,,,,inlon.
1.1. PlPO·

cl Find 'hi decibll I....,

Solutton:

K. K

En'lr n 101l0ws:

KEY ENTAY

1.17

DISPLAY

1.77

EXPLANATION

A.

[] 1.11

1.11 1.17 oS.

~
2.94

9.431490292

tE 1.060217824 ·01

1.060217824 ·01,.. '.4
I::::J 2.544666171 ·01

ThI.lforl. lhl Implilude is 0.25 10 2 dacimll pllCes
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bl to flnd lh••f1ici.ncy 01 th. tr.n_mi..ion. I..,

~. _ 11K th•••••tion_hip,
o

P.-.in h2A.

Po linh 2logSp • A.I

Ent.... foliOWl.

1.77

1.77

2

3.54

17.21895293

17.21895293

9.624730398·02

EXPLANATIONDISPLAY

1.11

1.77

1.17

2.94

2

5.88

178.9032235

5.58961421 _03

5.58961421 ·03

KEY ENTRY

1.11

Q
1. 17

Q
2

r.R.
W

ISTOn l1
1.11

o
2

£
0~IRCLnl'

Th••fflci_V is 0.096.
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Louldbl"10lOV10 PO

'.
Ent.r .. 101l0ws:

KEV ENTRV

I RCLn 11

[]

~
'0

EJ

DISPLAV

9.624730398

10.38990142

1.016611427

1.016611421

'0
10.16611421

_0'

DKib.I.I0S5· 10.16 to 2 dllCim.1 plllCes.
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16.

Find 3!,,2+.'n30

KEY ENTRY,
'"

3 1,,2'.i,,30

OISPL.AY,
6.931411806 -01

'"S• .01

1.193141181

1.193131181,
1.193147181

3.709162666

3.709162666

133.



5. APPENDIX

A. ERROR CONDITION

An e..O. condllion ...ull' when an ;mpro~. opa''liOn
i. pado.mad 0' wh.n \ha 'flult of.n ola,.tlon o"a.·
flo_ or ..nda. flow. tha ab.otule ,angto ot Ih. cal·
culato•.

Wh... an ."Or condition occ..... tha wo.d "eRROR" ,.
d,.pl.vKI.

Prfl' tha cia" ~ev to cia,. u., ""0' COndition.

Imp.opa<" Opaf,lion:

)( of y

••,
,

wh..eV"O

"""••• V < 0

"""••• )«0

"""a.a )( < 0

wn••• n ...mba' of anl.l.. 1• .0

wh••aX<O

wha,. )( < 0

whara V > 1

wh••av > 1

Y G wl,"")( - 0

Dec.... whan • computed ...... It I. g...t., than
9.999999999 " 1099

Und••flow

Dec..... whan. comP.. led ......11 I. I... Ih.n 1.0"
10 99

,,,.
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n>k n.k lnlege<'

N.gall".O'
z••o Positl".

I eount in Os

I cOunt In 0
10

counlln 0
10

cOUnl in 0
'0

E < 2.10.10

6 eoun,. in 0
10

6 coun,. in 0'0

E < ,.dO·10

1 coun, in 0
9

1 counl In 0
9

L,n••, A.gr.n;on.
M••n .nd St.nd8.d
o.-.i.1;on. GMrlSi.n
O••"ibu1'on. Poiuon
O'''<lbut,on

On" N,h d'U.I.v digil ...umlnll. 1.1t ;ultlli8d
10 d'll;' ...ult,

136.

I

1



C. SOME USEFUL FORMULAS AND TOPICS

Hyp.,bOlic Funclions

eOlh •• linh." ,'.

eOlh2. l,nh2•• 1

.Inh I•• JI.>I • linh •. Call) • Heosh .' lin I»)

eoshl •• 11»)· cosh., cos I).' lhlnh.· lin 1)1

hYPltl)ohc: Ib" 11'lllon_tde lb)

••nh,ll.' jbl" 112,.nh,1 '!.lIn.l~
2 1.•2-t>2

F.,IO.i,1 of hen Numben

12nl'l .. 2' 4' 6" '2n 2 nnl

Fletg,i,1 01 GOd NumMr's

12n 11'1" 1 3 S 12n·ll"

nn. II .. nl'ln' • nt

jJl" .... , ~ 1'1.1" 1'1 ...1
1'1,,· ... ,

Error Func:toon ,nd Relllild FUOC:lions

',., ..Ed z .. f .j~ eld

...h ... 61d .. p,g~b,hI... ,nll9••1

E.le'" I' ,2dl 1· ,oJ ,,

131,



Cumulllliv, dinribut,o" fu"ction of Gaussian uriabl,
r,laled to Error funclion

p'l~I" 1 11' .rll •. 'i}

2 J202

lncompl." gamma lunction

Vla.ld

d."

Incompl't' Gamma R.lned to Chi·Squ.., Oistribution

~
I'lal

Gaussian Probability Funclion, . ,
PC.l .. ~f ,'1I2dl\/2Jt _

, -,
01.1" ~ f ,'1 I2d1

,,2Jt ~

P(Kl .. lObI

... , .. a 2PI.. ,/21

Incompl't' Gamma rlllalad to Dlmulativ, Poisson
Ois!ributioro

I _.,. la...1 • :!:: ,'''"k

"Lagaond.. POlyn.omials dafinad by Rodritu. Formula

P ( .. I I d n l .. 2.1I" " .. O. 1, 2,
" -"-, "'

, J8.

1



fo' rn< 1>0. ,,< 1>0,
f Cl""I"dx.C.lln .nt

In Ifxl ~J"bl

•
In'll,,l wh••• Jnbl .. ,h.

BftW_ f"nction

(2n· II. Pnl') nPn-lhl
n' 1

(2n. 1 . "I Lnhl - nLn.lt,,)

."
Cont'".nl Hypergeomelric f"nelion r~.l" 10 Bessel
f"nelion

lim mte,b.. lIel
.-- I r lbl I

Lagend,. Polynomial ,.Ial" 10 G,Mnb.",,', polynomials

Pnl"l. C lll21 txl•
Legend'. Potvnomi.1 ,et.ted 10 the G."ssia" Hvper
team","c f""Clion

I'n(l 2.. I-FI"."<1.1;,,1

139.



10rR••'">.!.

•
j2.inn 6dO
•

f- eosh 2'1'1

• leOllll)2"

•
fleo.n 6d6
•

" . 22,,-2 1'4,,+'1') n.-yl
1'(2,,)

..,
1'( I

I'~,

•
f 2 co.m 6.in"Od6

I rIm,'! I'(~I
.2" 2 2

1- m+n+2,
I •, 1I.>o.-Oil._O;

•-2"il.<O.

•
, In"

I, ,..
'-~,. .
,

•
6

, I"" ,,2
f -d,,--

• 1 • " 12

140.



Geomtl.ic Formules

.. Circumference:

Ci,cle 2.H

,. Ar..:

CI,cle .,2

EIIIPM ••b

Sph.......2

C.,l;nder 2.r + tI,

T,I.nlll. Y, ."

,. Volume:

EIII(Kol•• of RevOlution 4'3 b 2 •

Sp"e.. 4'3...3

Cyljnde< .,2"

COM .,2"

"

141.



Elecl.iul Eng;n....ing Formula.

Fore. F· ma

Work W-Fltd

K,n.lie E. ~. _ 1/2 m.,2

Po.....r P-2aTIt "
Ch..~ 0-1 It I

Ollm·. Law I _ VIR

Eleclrocal ,'RPo......

Electric.l
e,..rllY - IV,joul..

R.R, t R 2 • ...

For r.........c.. i... ".r.II.I.

lIR - '/R, • l/R 2
CII.r~ O. C It V

For C."aciIOr. ,... "arall.l.

C·C,.C2 •·••·

FOr c.p.cllo" I... Hr•••,,
C

,
C,

,
C,

Fo•• CirCU'1 wltll R. L a ...d C In sari.s,

Impe<lanc.· Z .. j {R2. (2"fL _'_, ,l
211fC f

wh.r. 211fL

....<1 112"fC

induel'.,. r.actanc. In n

upacil;va r.acl.ne. In n

If • ph... dlUe<anca be,_n curr.nt
and IUpply .,ol1a\Jlll.

I.n.

'42.



~o. 0 R/Z

.in II 2111L· 1/(211IC)

Z

Fo' pu•• ly •••ill;". cl'~U;I,

, .. V/A.ndO·O

FO' pu,.ly ;ndu~I;". ci'~U;I,

I· V/2"IL 6" 90~, ~u<r.nl I.in,

Fo. pu'ely ~.._i"v. ei'CUII,

Fo' ........nce ,n .....ies ~,,~ull,

,. ,
2".jLC

.nd a f_IO<· • .c- h
R Jc

Fo' 'flon...~. In. p •••l1.1 ei,~u;I,

,od 1 wh.,. A«2"'L

211 ,jLC

Dyn.miC ;mp.d."c. 01 ,...on.". pa.all.1
cI,cull

,
CR

In an e'e ~i,~u;J, powe, in ......... VI " 00..... '
lacfo,

powe, IKIO'" powe, in we'"

"m" voln " "m" empe...

143.



T.lnsmiuion lines

Gen,••1 t.lnsmission-line equations

III ,ms ~OIIIJloe Ind CUrf,nl II Inl ..ndJng Ind.

e - Es cosn y. I,Zc 'inn Y.

I-I co..... .,. E ,inhY.
• •

z•
121 YOIII9'f Ind curranl II Inl <IC"Yi"g 'nd.

E - E R c~Td. IRZCslnY d

I-IR C~l'd·ERlJnhl'd

"Z•
131 ,npul imPldlnc, Zs it.

Zs Zc ZR' Zc lanh "I's

Zc· ZR Ilnh..,s

e - IR Zc iinhl'd

1-IRCOSh'J"d

'0'
Z,-ZC"nh"l'S

(51 Ollln.ci,cult,d lin...:

e-eRcO..... l'd

t-ERsinh"td

Zs - Zc Ilnh.., S

'"



ImPOrt,nl Formuln in Diffusion

c.

ow

Ciltl 0

..t;Dt

~onst.nt

~on~.ntr"ion

.. diSl.n~.

ttl....
D dlftu"vitV

to••' .. 01 impurity etomsl~m2

1~5.



N.two.k theory· A Summ••v

In. lou'·lermin.' n.lwo.k connecting. lold 1o.
",n'''lo" Ih. cu...nll In Ih. cl.cull c.n b. lound bv
OOI"l"ll IhI SIt 01 .1mull.n_u'lQu.llon.,

"
. ."

•
wh•••

"

"
•

la.d 0< OUI""t Cuff.nt

",n,,"o< 0' Inpu, Cuft.nl

dlt.,m'nent 01 11'1••Vll.... 01
.Imul,.neou. letn.

."
• .,

>.
."

•
.,

.,

.,

."
•"

cOlIC 10' of the ,'.me,'lI In Ita IIh
'ow end 11'1. kth column.

Th. beh."lou. 01 • Iou' t..min.1 netwo.k can be
dIs.c.lbed bV lou. r me"... If. P.......". i. gi...n
bV I'" ,"io 01 c nl 10 Wlllll'l. h his dlmen.ion. of
.n Idmltllnc.; II bV ,h•••1.0 01 "01!191 10 c.....nl ito '
di ion. It. 'hOM 01 .n ;mped.nc•• Oth••WiSl'1" I
d lont.....Iio 01 IWO "011111" o. ,wo c tS.•

When the lWO ouanl'lies". mell.. ,ed II d.ller IPI".
0111>1 nIlWO.... 11 .. ben.. 10 indicI"lh" lacl by qu.t_
;tvlng th.i. ,"io "' tr.n,f•• <lIio. Th... _ h ..... Iou.
10.ml 01 I••nsfer funct;on••

121 Th. <11;0 of lWO c .." ... tII O. cuu'nl l..n.I•• ,"io.

131 Th. '1lio 01 On, Curr.nl 10 .no,h.. "oh.",. 0'
, ..nsfer.

141 Th...Iio 01 on. "01119110 InOlher curr.nl•
• dm.nlnc., imped.nc, 0' I..n.ler.'

1'6.

Sine. I COllllci.nt llj"'ll In equll;on 1 h .. dim.n.ion.
01 In Idmiu.nc. il c.n be 'l(Ilec.d by I P''''''''''
Y

j
... U.ing'h.. nOIlI.on.



,.

Th. four parameters, known allh.. admittance parem.'.,.
0' y parame,er., completely describe ,he .~Iernal hehavicu.
of the "etwork.

Th.. nOd" ,,"sIVlil 01 lhe lame lour-terminal network pro
due•• the loll owing eQua,iOnl:

"., ,.

In which the l-pa••meters have ,he phvsical dimension. of
en ImpedaneB and are rudlly '8<:ognited as duals 01 ,"s y.
pa.am.'"'' 01 the ume 10ur·....min.1 n8twork.

The.ea•• l.ve<.1 01h", $Vue",. of network p ...mele••. In
on Ivs,em ,hOI relations connecting CUr'.flU and vol18gel
a' ltls input and O"IPU118Hninall are written 1$

,.
Tn...~I.."'.I behaviour of Ihe network il nOw d8SCdbed in
terms of the h,persme,er, which .r. dimensionally
dlffe,ent, hence 1"8 namll hybrid and Ihe symbol h.

R.mark: For 8" ."ample On network thlOO'V, 'IOflO' to
th. Appllc.tionl sectlon.

147.



Appendix O.

AC Operation
Connect me cha.~ to any Slitnctard tlecuical outlet and
plug the jllCk inlO the C.lcu'ato•. All,.. the above con·
I'IICIIOns haYt been made, the power Swilch may be tUfned
"ON'''. IWhile connected 10 AC, Ihl banerin are auto·
mat,callv charg'ng whelher the power Iwilch is "ON" or
"OFF").

Bllterv Operltlon
DilConnect the Ch/lrger cord and PUlh the power Iwitch,
"ON". Wilh normal use a full ballerv charge can be
expecled to supplV about 2 to 3 hour. 01 workingliml.

When the balterv Illow,li9Ures on displaV will dim. 00
nol continue blitterv operation, this ,ndicales the need lor
• balterv cha.ge. Use 01 the calculator can be obtained
during thl c"'rge cycle.

Balttry Charfling
S,mply follow lhe same procedure IS in AC operltion.
The calculalor m.V be Uled during the '*'-nge period.
However, doing 10 inc'I~ the time required to rellCh
lull charge. If. p~r cell has completelv dilCharged, the
calculator lhould not be operated on banlry power unti'
it h.I'been recharged for at least 3 hours, unlesl otherwile
inl!ructed bv a notice accompanying your machine. BII'
teriet will reach full efficiency after 2 or 3 charge cvclel.

LIIe proper Commodore/CBM adapter·recharger for AC
operation and recharging.

Adapter 640 or 707 North Americ.

Adapter 70B England

Aciapter 709 Wett Germany

,...



APPENDIX D Icontinuedl

LowPo_.
If banery is lOw calculato. win:
•. D'tp'ay WIll .pp••r .".tIC
b. Ditpl.y will dim
c. Display will fail to accept numb.r,

lIon. Or all of 'h••bo". conditions occ... r, you
may check lor a low battery condldon by .... , •• Ing
• _1ft 01 8'1. II 8'11.,1 '0 ep_.', op...tionl
should not be contlnu~ on b.1t..y pOwer. Un;,
....y be Op¥e1ed on A,C POW...

CAUTION
A .tfo"9 sflHie disehIJf9t1 will damage VOUf
mltChin(!.

Shipping Instruction.
A, d.fectlve machi... should b •••tutn~ to ,h•
.... 'hO..zk! .er"ic. c.n, , you. S ..
liltIng of ... ,,,ic. c.n,.".

T.mperatu.. R.ng.

Mod. TemPt/f'lTu.tI ·C

O· '0 50·

149.
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