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OPERATIONAL NOTES 

Th.nk you for your purch.se of the SHARP scientific c.lculuor. EL·51 03. 

Since the liQuid cryst.1 displ.y is made of glass m.ted.l, Irllt the c.lculltor .... ith 
c"e. Do not put the "El·5103" in your back poclalt IS it m.y be damlgtd .... h.n 
you sit down. 

To insure trouble·free operation of your SHARP calculltor. ~ reconvn.nd the follow· 
ing: 
1. The calculator should be kept in areas free from extreme temperlture ch.ngeli 

moinure and dust. ' 
2 . During summer we.ther wtticlll$ left in direct sun light .re $Ubj.c! to high temper.· 

lure build up. 
Prolonged exposure to high temperlture m.y cause d/llTlage to your calculltor. 

3 . A soft, dry cloth should be used to clean the calculltor. Do not use solvents or. weI 
cloth . 

4 . If the calculltor .... ill not be operated for .n eXlended period of tim., remove the 
betteries to .yoid possible dlmagre caused by battery Ilek •. 



5. If se rvice of your celculator is required, use only an authorized SHARP Service 
Genter. 

6. Keep this manual for further referene •. 

All of the kays may beeom. inoperative during the operation of the caleulator 
dua to a strong ele"rnal noise and so on. In sueh a casee remove the batteries and 
install tflem again. Pre" the ~ , @ID , ~ end ~ keys in this order and 
eheck the display" 0." or "_ " 
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This manuel wilt introdt.lce YOU to Ihl lherp IL,a,OJ $Cientilic calculator. T 
E L.51. OJ is a now and powerful ComPUtlrl, InUrvrntn.. ' ., h. I b I ~I I P<'ol/ide YOU with 
ormlda, Ie computing power in m.th.n,,!h ", KI'rltllic, anglneerlng ood b ... · •• 

calcululons. ... I" S$ 

The EL·51OJ prOl/ides direct entry 01 ~1I!t Ullllurll."d formulas as written Yo 'II 
see as you follow through this manu.l ,11,,111,1: I 111 OJ m.kes it un~~- . ," w, 
"mach' I "AI k . '~ .. u~$IIry to &Irna 

Ina an{lllage. ter eYing In I form"" '1w wilt be abh, to ",wall (f 
or last your inputs. V e It, correct 

This Instruction Manual uses a new format. 
Eacf'l section may be dil/ided into besic and adl/llnced material. Tha edvanced meteriel is 
labeled "supplementary". The supplementary sections may be skipped without 
hampering your ability to OI>8rate the calculator. You may wish to return 10 lh& supple­
mentary sections as your skill in operating the EL-5103 ;ncreMes. 

Name label 
Write you. name on the attached name label and stick It on the back 01 the calculator . 

MODES 

Note the mode switch on the lower right of yOUr calculator. As you moIlS the switch 
Irom one mode to another the name of the mode aPPllllrs in the display. "AER" stands 
for Algebraic Expression Reserve; "COMP" lor COMPutations; and "STAT" for 
STATistical, 

, 
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COMPUTAT ION MODE 

Set the mode swlu:h to "COMP". 
When the svmbol "FIX", "SCI" or "ENG" appears 8\ the top of the display, press the 
@ key. And press the ~ key continuously until the above symbol disappear . 
(In this case the floating decimal point syst&m is let. (For the ~ key see "Display 
system and decimal plllCes"l) 
1. Addition. Sublr.al(HI So PI.ylHck 

K ey in the following: 

12 m 45.6 G 32.1 [£) 789 G 741 [£] 213 
As you key in the "1" in 32.1 +, you will note that 13th character "+" exceeds the 13 
column C8pacity of the display owing to 8)Cl.e prHeoce of the cursor. At this point, 
e unique feature calii'd "rolling write r" becomes efflK:tive. As each additional nep is 
entered, the display will roll to the left. The data rolled off the $Creen will be 
flllCQI"d&d up to 80 neps in thl COMP MODE. An arrow'" wil1eppear on the display 
indicating i"f()(melion now is stored in that direction. 

Now press ~ 
Your answer is 286.5 

Now prMS [!i) (playback I. You will get back in the display a portion of your 
original input to check and/or edit. Press [fjJ &gain to obtain the ramaindar 01 
your inputs. Editing will be e:ICplained in detail in a later $l"I:tion. 

If you have plllCed material in the display and hall'e not used the calculator lor 
approximately ten minutes, the calculator will go into (APO! "Automatic Power 
Off" automatically to conserve battery life. Be simply lurnil"lg the calculator on .11 
of you. I.st II"IPUIS will relU'1"I to the display. 

2 . MultipllcatiOl"l. Division 
I. Key in tha followil"lg : 

· ~ 841 00 586 m .12m 
Al"Iswer: 4106883.333 

to After play back openiltiOll in COMP mode pnt$, ~ or (gJ key-l 

b. Key in the following : 
2 (±] 5 (Xl 3 GJ 4 G 1 [§J 

Answ8!": 4.75 
Note th.t the E L·51 03 follows the priority of mathematics kl"lown ., algebraic oper.ting 
system . In other words multiplication and division will occur before .ddition al"ld sub· , 



traction. The full order of priorities is described in the supplementary below. The 
mathematical priorities can be re-ordered by using parenthesis.) 

I Supplementary -, priority level I 
The m.chlne, provided with I function that judges the Q.lority level of Individual cal . 
culltionl, Qermltl ke y, to be operated according to a given algebraic formul a. Th. 
foilowingihowl the Qrlorltv l.vI' of Individual calculations. 

In I-I 
(2) Slnglto ·tlrm fun.c:tlon pracedold by numa rals 

(x J , X - I ,nl, -OEC, ..... O.MS) 
131 Two·blrm function preceded and followed by numerall 

IYX,~ ..... POL,- ... eC .•.. ) 
141 Multipllcltlon ct .... d of "lC" Inl!ructlon locatld lUll befo.e memory Or !f. 

Ie ... 2 .... 4AI 
15) SlnlJl.· term function followed by numerall. 

IF, .x. lOX. -:r, LN, LOG. SIN, COS, TAN, SIN - ', COS-'. TAN - '. SINH, 
COSH, TANH, SINH - '. COSH- '. TANH - ') 

(61 x.';' 
(7) +,-

al81 - , M+. M- 12nd F M+), STO A - STO e, S T O M, Oete. CO 

• Calculation. have priority to olhe .... when parenlhellzld. 
• Provided till! functlonl Ihown In Item (5) above ar •• ucc ... lvlly dellgnltld In In 

algebraic formula, celcul.tlonl Ire performld from the right to the lelt. 

E .. , I X LNF120 - e"ILNI"r 120H 
The other function •• re calculated from the left to the right . 
E>I . A~ayxCY"D _ IIAV-B1YXClyxD 

Order of calculations In a typlcel I .. ""ple: 
Ex. 5 +2 ".In 30+24 .. 5'-

15 m,2 (X) I!® 30 CD 24 00 15 CEI 31 m , , 

, 



{P.nding operttlonl 
A. this machln. II dHlgn.d to .~.cut. In "Expression" acco rding to • glll.n alll'braic 
fo rmula, loma of thl Instructlonl or numarlCI Included in the "Exp .... ion" can't be 
treatad dlr.ctlv . 
Th ... fore, th.v are tem porarilv stored In the bt.ollt ·ln b uff ... and thl rest Is If.at.d In 
adllanc •. 
Thil calculator h as a 16·1t. function buff" 110r calcuillion Instruction) and 8 ... tJoga 
date bl,<ff" (for num .. lca' dlla) In It. Whan tha calcuillion . xceeds 16 ... 11011 In function 
Or 8 ... ,19'8 In dlte I. parfo,mad. an "rD' DCCu .... 
Ex. l '" 2x {3 - 4 + (7 + 15 r (7 x6 yX 3 _ 

CD <» <l5 0 (l) ili <l5 @ 
Functlona' bufNr. 
Date buff.r. 

11 ... taoe (Including " ... nth .... ) 
8·1t'08 

Ex.2 14 - 5 .. 4 xSIN 2Ayx(2. 3 + LOG 38 ~ 48 . 

'" 

T @ <f1> ® ® <?Xp 
Wh_ ........ , ..... E .. h -.-no .... I< • __ 

com_ ""_. "1._!;'· ... ft ....... lc.' ... I .... 
i> ."cu'a,td _ the l1 -1U1\11 
(,,,,,Iud,ng __ ,-.1 r .... 1t 

I, .. talntd. "9". 

Functlona' buff .. , 11-stage (including pa.enth8$8'l) 
8·.tage 

Ex .3 ..!i2:..~3~UJl~4..r~v::.4.!~ 
COO>® Cf (i)®-®~ 6J{@ @, @ ~@ _n ...... 0"- _ ... ~_" <_. Although".' I. _'ntd. 

"tZ . ... 11 .. '<,,'...... "3. Z .. 11 .. ,,,,,, ... 0 ....... '.,..,."_ I ... "" ...... 
,,, .. "'n,'n lX. , .... It,ng In &_. .. II .. . .. w .... «"' .. nt. 

Functlona' buff", 16-stage (including pa .. nth .... ) 
Ol1a buffar: 7·stage 

End of Supplementary 1 r 

When onlV the svmbol , ...... " appeal"l 8t the top of tha displav during calculation, 
do n ot continua making entries. 

3. Scitntitic Functions 
Scientif ic Ca)culltions are performed in the $Ime manner as b8sic computations. As 
you will note, in the following examples, scient ific functions are used as vou WO\Ild 
norm.lIv rHd them. 
NOli Step: 1 Step correspond to l-digit disp lay. Howeller instructions luch 81 S IN , 

SIN - ' , SINH- I and LOG are prDC8$1.ed as one-ltep. 

, 
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t. TrigonomH'ic: functioos OAG 
The ,"gul" mode is designated by the ~ CEIl key. As you press these k.ys 
the mod. "OEG" "RAD" "GRAD" will appear at the top 01 th.dlsplay, Put the 
angul,r mode.t "OEG", 
Key in th, following: 
\I® 30 ~ 40 @] 

Ans'Nl!': 1.266044443 
Pullh. angul., mode., "RAD" 
Key in: S§l .25 ill m 

Answer: 0.707106781 
b. 'nv,'" TrigOnometric Function. and s.c:ond Function 

Th. yellow key in the upper left of th, celcul.tor marked "2nd F" must be used 
to dMignate the material appearing in brown above each key. When this key is 
pressed, th, designation "2nd F" will appear in the uppar part of the display. 
If you press this key in error, press it a MlCond time and the "2nd F" designation 
will disappear. 
Put the ,ngula, mode 81 "OEG" 

Key in: ~ !!!a .5 I = I 
Answer: 30 IRemember 10 use the second function key to gel Ih. inveml 

Put the anguler mode 81 "RAD" 

Kev in: ~@!ElJ 1 @ (To enler a negali ... number, press Ihe !EJ 
key before numerals.) 

Answer: 3141592654 (Value of wI 

In Ihis Manual, we'll always show Ihe key's H(:OI'Id functiOl'ls!IS follows; 

~rE - ~~ 

e. HYperbolic: and Inv_ Hyperbolie funct.ons 
When using Iha hvperbolie and an:: hvperbolk funelions "HYP" wilt appear in 
the lOP of the displav. 
Key in: ~Ii@ 4 @ 

AnS'N8r: 27.2899172 
Kev in : ~ 8 (!!ffi 9 @] 

An$wer: 2.893443986 
d. Po_r Fundion. 

Calculate: 20~ 
Key in: 20 ~W 

" 
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Answer: 400 
Calculate 3' and 3-
Key in: 3 CI!J 3 m 

Answer: 27 
e. Roots 

Calculate: 
Key in : 
Answer: 

50 
~CLl 25 m 
5 

Calculate: Cube root 01 27 
Key in: ~!!Cl 27 [X] 

Al'!swer: 3 
Calculalfl fourth root of 81 
Key il'!: 4 ~m 81 [§J 

Answer: 3 
f. LogIIrithmic ful1Ct;ont 

Key il'!: 3 ce::J 4 m 
Answer: 81 

Natural Logarithms: Key ;I'! : 1IHJ 21 0 
Answer: 3.044522438 

CommOl'l Logarithm$! Key ;I'! : ~ LQg 173 @] 
Answer: 2.238046103 

8. E"pon.entgl Functions 
Key in : CI!J 3.0445 m 

Answer: 20.99952881 (21 as in item "f" abovel 
Key in: ~ G@ 2.238 ~ 

Answer: 172.9816359 (173 as in item"f" abowl 

h. Reclprocalt 
Calculate: 1/6 -t 1 n 
Key In: s lX:JC±J 7 ~0 

Anw..er: 0.30952381 

I. FeetOfle' 
Calculete: 691 
Key in: 69 ~ [1ll] 0 
Answ ... : 1.71 12245E 98 (1.71 12245 >I 10'"' 
Note the! the Error sectiol'! deals with the calcuietiol'!limiti of the celculetor. 

j. "rmutetion. 
Calcul"e: . p~ 
Key il'! : 5 ~!1ITI .:.. 

~rn:D0 
(IJ 5 G 3 m 

Answer: 60 
"' nPr · ---

(I'! - til 

" 



k. Combin.tions: 

"' Calcu late the number of com binations of nCr" -,~"---,;-
5 card$ in. dllCk of 52 . rlln r )1 

Kev in : 52 ~ (]ill rn m 5 ~ am CD 52 G 5 CIJ ~ mIl ~ 
Answer: 2598960 

Supplementary 2 - effec:ti,e digits 
• In this c.lculltor .• 11 c.lculltlon, .r. p.rform.d by uslnll • numerlCII .... Iu. whOM 

ml.'ltlnl Is 12 digits a. 'In. Cllculnlon resul ts .. 1 dlspl.yed efter th.y Ite subjected 
10 declmel system, but the clkulltor r.teln, • num.ricll IIlluI whose mlntl"l Is 12 
dllliu. HOW ...... when I cllculltlon results Is used in the following clkul.tion, the 
result dn.pl.Yld In I(:(;o rd.nci with thl declmll systlm i, used. 

• Wh.n I numericll v.lul I, Inputt.d ... m.nt 's ... only its upper 10 d'gits er •• ffec· 
t,lItI, but the number of Inputted dlllits Is retlln.d. A numeric.1 v.lu. sm.lle r th.n 1 
lor leroer th.n - I I's .lto r ... ln.d within 1 0 dillits .. much .s p~sibl •. 
Ex . 123456789876 .qu.1 to 1.234567898 " 10" 

0.00000000001234 -- .quI' to 1.234 " 10-" 

I End of supplementary 2 

" 

I. Angle/Tim, conveniom 
To conllert an angle given as degraes/minuIU/SllCoodS to its decimll equillalent, it 
must be entered as in teger and decimal respeclillflly. 

Conllflrt 12047'52" to its dllCimal equivalent 
Key in: 12.4752 ~m 
Answer: 12.79777778 

When coolltlrting decimal degrees to the equillalent degreeS/mint.IIUfseco nds, the 
Inswer is broken down: integer portion .. degrees; 151 .nd 2nd decim.1 digits .. 
minutes; 3rd and 4th digits .. seconds; and the 5th through end decim.1 digiti art 
decim.1 MtCOndti. 

Convert 24.7256 10 its degree/minute/second equill.lent 
Key in: 24.7256 ~~ m 
Al1liwer: 24.433216 or 24 43'32" 

A horfll h8$ treck times of 2 min utes 25 seconds, 2 minutes 38 seconds, .nd 2 
minutes 22 seconds. What is the average running lim.? 

Key in: .0225 ~ rn .0238 ~ m .0222 ~ [5J 
Answer 1: 0.123611111 (press IE!) if you "";Ih to check your inpu t) 

Key in: rn 3 0 
AnSwer 2: 0.041203704 17 
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Key in: ~ E!3 @J 
An_r 3: 0.022833333 or the average time is 2 minutes 28 secoods 

m. Coordin,t. Conversion 
Convllrting rectangular coordinates to potar ~ x, y _ r, 8) 

tJ'~~~' r ... ~ 

() ... tan-' ..!.... 
x 

Solve fOt' JC ... 6 and y'" 4 mode ... DEG 
Key in: 6~ 4 0 
Answer: 7.2" '02551 ~r) 
Key in: ~ [[] Al!Swer: 33.69006153 (8) 
Note thai the values of y and 8 are stor,d in E. 

DEG: o ~ t 8 I ~ 180 

RAD: O ~ t(}r;:::;1I' 

GRAD: 0 ~ 181 ~ 200 

Calculate the magnitude ,nd directioo (phase) in ,vector i - 12 + i9 
Key in: 12 ~9 @J 
Answer: 15 (r) 

Key in: ~ m Answer: 36.86989165 (8) 

Convening polar coordinates to rectangular Ir, (} - x, y 1 
Solve for P (14, ... 131, r - 14 8 " 11'/3 

Mode - RAD Keyin 14 ~~ITJrn[£] 3 mrn 
Answer: 7 (XI 
Key in: ~m Answer: 12.12435565 Iyl 

4, MuttipJ. dat. memories 
The EL·51Q3 has 6 memories (A - E, MJ for storing variables. coostants or results. 
Independently accessible memory M has memory plul and memory minus ( ~ 
[!!±J ) function. 
BV Memory Safe Guord, turning the calcul.tor on and off will nOt Iffeet the material 
stored in the memory. 
Memory A - E: 
To input a number into a memory press the value fo llowed by ~ and thl m&mOTY 
letter. Additioo or lub traction to I memory is not possible. To reealla Villue 'rom a 
memory press ~ I nd the appropriate memory lener. To clear' memory prl'SS 
rn~ and the memory tetter, 

Key in: 12 CKl 5 (!!Ql rn 
Annver: 60 Content of Memory A 

" 



KlY in; 
Ans_r; 
KlY in: 
Answer; 

300 m~rn(!!Ql m 
5 Content of MIImory 8 
~mm~rn!!!IDm 
12 Contlnt of Memory C 

Acotllibll m .... ory M; 

• 

81forl 1\8rting a calculation clear the memory by pressing @1l!QI00 
Key in: 12 rn 5~ 
Answer: 17 
To subtract keV in: 2 rn 5 ~ ~ 
Answer to this Iquation: 7 
Kev in: 12 00 2 (!!Ql DiD 

5. Formul. Solution in thl COMP MODE 

Answer: 24 (Also lakes plKI of 10 in 
memory) 

To solve II formulll using the memories as varillbies In the COMP MODE vou must 
first place vour villues in the approprillte memories. Capacity is 80 program steps for 

plavback. (Refer to "Direct Formula Entry" for a clatailed discussion of steps.) 
Kev in: 1 (gQ) m . 2 (!!Ql rn . and 3 .:!!Ql W 
Kevin : /ii!fflrnrn~rnrn~m0 
Answer: 6 

Klvin: '~rnMC±J~mIEJC±JMmIEJ0 
Answer: 14 
Kev in: {Mode · DEGI'S]ffi~mrn~~rnrnl!!BJ~~m 
Answer: 1.069251013 

u. of memories in I formul. 
£len memory of this calcul.tor has. storage c.pecity of 12 digits for m.ntilSll .nd of 
2 digill for exponent. 

(11 In the entry 01 • formul •. pUShing th. ~ CD - ~ m . ~OO 
recalls. numerical v.lul nored in a clasignated memory and Uleli it when the 
inputted formula is axtcuted for calculation. 

121 In tha entry of a formula pushing a ~ rn -~ m . [@oo recalls 
a numerical value nored in the designated memory and writal it into the 
formula. 
In this case the numerical value is wrillen Into the formula in accordance with 
Ihe designation of the decimal system. 21 



111 

121 

" 

Example: 4 m 3 I!!Ql W -.. 1.333333333 

When the contents of the memory 
FIX mode, TAB - 2 
2 ~rnCKl ..... 2AX _ 

3 [§J .... 8.00 

Although the calculation result is display· 
ed at 10 digits, the calculator (memory AI 
retains II numerical value wnose mantis$8 is 
12 digits. 

A is designated as variable with ~ rn 
(For FIX mode and TAB see Display system 
ano;! decimal plaC8$J. 

When memory A is directly designated, its capacity (mantissa - 12 d igiu, 
exponent . 2 digits) is used in full. 

When the contents of the memory A is written with ~ rn 
FIX mode, TAB - 2 
2 00~mOO 

3 [§J ..... 
2x1.33x _ 

7,9S'L A numerjc::al valua according to the 
setting ·- FIX mOde. TAB - 2·-
is entered into the formula. 

6. Erro" 
In the case of an error, the "Er" {Error! and "0," will appear in the display. An error 
will be caused by a calculation or instruction beyond the capacity of the machine or 
by an ungrammatical formula. Correct "Grammer" is discuss.ed in the following 
section. An error can be cleared by the em or (fi) key. 

Supplementary 3 - Error Conditions! 
1 . When the ~bsolute valua of a calculation rll"$ult 1$ 1 X 10"'" or more. 
2. When. numbo", Is divided by 0 (zero). (A + 0) 
3. When the ebsolute valua of a result of memory calculetion is 1 X 10100 or more. 
4. When 8 formul a that exceads the capac ity of function (1S-suga) Or data (8 ... , _ ) 

buffer II usad for calculat ion. 
6. For sc ientific functions an error occurs whan the calculation, axc..,d the foll owing 

ranges: 

CALCULATION RANGE 
• Tha a ntry Bnd four (4) arlthmatic calculations: 

1st, 2nd operend: i 1 J( 10-" -:I: 9.999999999 x 10" and 0 
Calculation result: 1 x 10-" -9.9999999 x 10", 

~1 X 10-99 - - 9.999999 J( 1090 end 0 



Note' In the above calculetioo raoge. the ca lcula tion results or inte rma diate results 
are t reated or d isplayed 8$ 0 (ze ro). wheo t heir absolu t a values ara below 1 >< 
1 0-99 . 

• Scientific and special functions: 

Functions Dyoamlc raoge 

DEG : Ixl<1>< 10'0 

RAD: I I 7r l '0 >< < 180 ,,10 

SIN X GRAD: Ix I <.1Q.. x 10' 0 
COS. 

9 

TAN X In T A N x, however, t ha followiog caUls a . e 
excluded . 
DEG: Ixl-90(2o - 1 ) 

RAD: Ixl - ; (2n - 1 ) n - integer 

GRAO, Ix 1 - 100 (2n - 1 ) 

SIN-' x -, ~X~ 1 COS-' X 

F unctioos Dyoamlc <Bnge 

T AN - ' • Ixl<1><10'00 

CN. 1 >< 10-99 f X < 1 >< 10'00 
L.OGx 

" -, >< 10'00 < X < 230.2585092 

,,' , x 10'00 < X < 100 

y' 
1 >< 10'00 < X log y < '" ,>, ( Here, yX _ 0 8t Y - 0) 

Vi 
- 1>< 10'00 < .2... tOgy < '" , 
y :?: o. X ","0 

~ Ixl < 1 >< 10'''' 

SINHx 
COSHx - 227.9669242 ~ x ~ 230.2586092 
TANHx 



Functions Dynamic ,ange Functions Dynamic ranll8 

SINH -' X 1 X 1 < 1 " 10" 

COSH " X 1 :,; X < 1 x 10" - OEO 
Ixl< lxl0'''' 

T ANH" X 1 X 1 < 1 _O,MS 

..r. o .s: X < 1 x 10'''' 

z· I xl<1xl0· 

x-' I X I < 1 X 10' " 

X" ., 0 :'; n ~ 69 tn: Intage'l 

1 x 10 " < lxl<lxl0 · 

Ixl<lx l01O 

lyl<1 "'010 

I I:x I < 1 x 10'''' 
O.m 1:x' < I " 10' 00 Statlllical CO I:£yl < ," 10'" ealculadon 

I:y' < 1 x 10'" 

- POL 1 x 10"to < I y I < 1 x 10" 
Ix: X factor, Y ' y facto.1 

I I:xyl < I x 10'" 
In I < 1 x 10'" 

I X I < 1 x 10'" -
X ... 

-FIEC Y Is In Ihe.ame condition as X of SIN x . 
X : Magnituda y: DirectlQll (phasa) 

I ~ " 



Function, DynBmlc r""ge 
Function. DynBmic range 

" • , 
, .. o < 1:x' - nx' < 1 ,,10'~ 

" 
, Same a. -

'Y x . sx. ax 

oy 
" ., ox 1:x' - nx' 

< I " 10'" OS 
" 

" ., 
0< l1:x' - ni' 1 < 1 " , 0'" 

StatlstiCBI " ., 
calculation 0< I (1:.x' _ ni ' ) ' (1: y ' _ ny ') 1< 1 " 10'" 

l1:xy - 1:x ' 1:,1:: I < 1 " 10' " , 
" 

l1:xy - 1:,, " 1:,1:: 1<' " ' 0 ' 00 
Statistical b " calculnion 

I 
"xy 

1:", " 1:,l:' 

1< 1)( 10 ,00 " 
h' ni' 

I "xy 
1:x ' 1:,I:: 

I < , " ~ 10,o0 
V(1:x' nx') ' (1:y' ny' ) 

B i. the sam .. condit ion as b, and 
• ly _ bi l < , ,, 1O'OO 

Y 1 a + b" I < 1 x 10'00 

" " 



Functions Oyn.,..,lc nnge 

SUtlstlcal 

I 1'';-'1<' x 10'0. 
c.lcul.tlon x 

Not.: A •• rule, the . "or of functlon.1 calculnlon. Is 181' man t.1 at tl'l' lownt digit of 
a dlsp l.y.d num .. Ic.1 v.lu. In th. lownt digit of m.ntl ... In th. c ... of scl.nt;· 
flc notadon syst.m) within the above calculnlon range. 
In the calcu l.t lOn of S INH X .nd TANH X. X I ••• Ingul .. point when It Is 0 
(zero). Nur mls point Ih •• " o r Is accumul.ted, r.duclng the 8ccuracy. 

End of Supplementary 3 - Error Conditi ons 

7 . Gram".,., 

" 

Multiplication of onlt IIlIriabia followed by anotl'l .. is MltQmuic. Multiplication of. 
number before a 1IlI,;abie ;1 automatic. Tl'la ,.. key mey be used as anumbel', 
Ex. Set EL·5103 at the floating deci m al point system. Angular mode: OEG 

Kay in: 2~rn, 3~rn, 200~rn~rn~ 
An,we, : 37.6991 1184 

If th e closing o f a pa, enthelil OCCUR at lhe end 01 an expression, it il nOt necessary 
to include the seconde part of that parenthesis-

CaIC\llatfll 4SIN30+ 
2 ca530 

./2. + TAN 30 
Key in: 4 @ffi 30rnCD2~30GJ CIJ ~1£)20000 rn!!!HI 30C§] Answe,: 2.345014014 

Supplementary 4 - Grammatical Error Conditions 

When any formula uncapable 01 beinliCalcullted has bMn solved: 
IlCampla: (1) A2. 1r3, (4 + 5) 6 ... Some c.lcul.'lon command II omlttacl 81 th. 

pi"", where It c.nnot be omlttltd, 

'" SIN' loX-' 5Y"1 
COS~. y.x.:x+, Ix. Th, c.lcul.tlon of .x' needs to be c.lcul'l,d In 

ad ... ane. In orcle, to calculn., for .x .... pl., 
SIN'. How ....... no num .. lc.1 .... Iu. to be used 
II prasent. 

End of Suppl ementary 4 - Grammatical Errors 

" 



8. "Expression" COtrllCtion end Editing 
The ftickering cursor is uiled to correct ~lnd edit expressionli. 
•. Conection 

Kev in : 5 [£] 3 Q[J 2 G [!j!!] 30 0 Angular mode: OEG 
Answer: 10.5 Pren ~ 

The cursor is flashing over the -. If you wish to change the multiplier from 2 to 
4, press the ~ key 5 times until it covers the 2; now press 4; prtiJi @] flf is 
not neceuary to mow the cursor backl. 

Answer. 16.5 
To change S IN 30 to COS 45. move the cursor to over the SIN end press [£Q§l 45 
andCE] 

Answer: 16.29289322 
b. [)eletion 

Kev in: 12 rn 45 [!] 78 

To change the 45 to 5, press the cursor ( B I key 5 times until il covers the 4, 
and press ~@ITl. The 4 will disappear and all remlJining material in the display 
will shift automatically to the left. 

c. In.rtion 
To insert materiel p lace the cursor over the item which will follow Ihe ;n$ertion . 
Multiple insertions mav be made. 
Kev in: m 00 m 4 CD 2 m Olsplay indicales er ror. A multiplication 
sign must be placed betvWiln the I end 2. Press IDJ key. Move the cursor to over 
t he 2. Press ~ @!!l An opening occurs on the display and all melerial fol­
lOwing the in$ertion automatically shifts to the right. 

PrIHS 00 and m 
Answer: 14.28318531 

DIRECT FORMULA ENTRY (AER) 

(ALGEBRAIC EXPRESSION RESERVE) 
With AER a lormula can be uored as an elgabraic expression. The formula . even il com· 
plicated is entered 15 you would read it. Tha rolling wri ter dot metrix liquid crystal 
displaV makes it pOSSible to enter up to 48 Sleps with no limit on characters. 

" 



1 . Formula Entry I 
In Section 5 01 the discussion on the CaMP Mode, entering a formula was demon­
strated. However, if It was required to do other calculations in the CaMP MODE, 
the equation would be lost. To retain a formula so tIlat we may use It over and over 
thl AER Mod, il used. 
Put the calculator in thl AER mode. Clear tIla display by prlSSing ~@ (above 
Red CL Key). 

Formul.: Al + al 

Kly in: ~rnlElrn~rn(EJ 
To solve this equation move the modi! switch to CaMP. (Floating decimal point 
system) 

Put in ".Iues: 2 I!!2l A. 3 (E2I B 
Press ~ Key 
Ans_r: 13 

Replace the values; 4 (!!Ql A, S (!!Ql 8 
Press ~ Ans ...... r: 41 

Solve the equation: S,,(X+8) " 60 for X 
Modi!: AER Key in: ~ ~ 
Note that in the AER mode a comma is u$8d to end en equation. Thl ~ CLJ 
{Ibove l!ID I keV1 produce the comma in the AEA modi. A serill of equations 
using thl s-ame Yarilbles may be pieced in the AER mOde. 

Klyin: (lit x " AI 5 o:::J~mrn8m.~m . 
~ m rn 1 [!!Ql m 'r.~ c::!:JT 

Move the $Witch to CaMP MODE 
Press the ~ key. Display: 60 
And Pr1!SI t ..... ~ key again. Answer. 4 is the value of A that we arl seeking. 

" 



2. FOtmu" Entry 11 Dialogic Form 

" 

The second procedure for formu la entry involves placing an ~ation inlO Ihe 
calculator at a function of the IIiIriabies in the formula . The function kev ffi§ is 
ebove the ~ kev. Start with the !.!I0 key. follow with the variables. clO$& 
with the !.!I0 key. 

Solve 3 equations: X' + yl, 23 X + 45 Y, .JX - LN Y 
L.et X - A, y - a 
Mode: AER 
Key in: a. ~@ 

!.!I0 display should read f I 
b. ~ rn ~ [II!.!I0 display should read flAB) ­

in Oth ... words, a function of variabillS A and B 

c. [@lrnl£Jrnll!iflrn(!!)~GJ 23~ rnrn 45 

ll!ifI rn~GJ~[£)~rnGUJi]~rn 

Note that at you enter the 2 in the second equation, the 13 character capacity of the 
display is exceeded. The rolling writer begins and III each additional entry is made en 
.ntry is rolled off to the left and stored. The left pointing arrow indicates informa­
tion stored 10 the left. 

Change to the COMP MODE IFloating decimal point sys tem I 
Prau e!!l ; the display will rMd A - "1" 
The flashing Y IIIks you to place in II ~u'mbar 
PUI in 2 ..... .. ... 
Press ~ lind gat B · .,? 
Put in 3 

Note Ihllt in the AER mode twO VIIriabias were used, ttIerefore , the ealcuilitor will 
nOt ask for a value of C. If two variabln slH:h as C and D had bean used, the 
calculator would have only asked for thesa. 

Pre" ~ and gat Answer: 13 
Press ~ again and get Answer: 181 
Press ~ aga in lind gEll Answer: 0.315601274 

Only ttIr .. equations were placed in the AER Mode. 
Prau I§!!l &gain and get A - :.r: again. New valuM may now be put in for A imd B. 
If you push ~ without entering e numeral, the previous value is retained. 

" 



3. L_ of Cosines 

" 

Solve for C knowing A, B, and 0 
The basic equation is 

C - VA'+B' 2ABCOSD 

Mode: AER c 
Note that since the entire equation falls under the square root sign parenthesis must 
be used. 

~.~~~~rn~rn~rnffi~~m~ 
m~rn~rn[EJG 2 ~m~[]]~~ 
rn 

Change to COMP mode Angle Mode: DEG (Floating decimal point system I 
Press ~ Put in 3 for A 
Press ~ PUt in 4 for B 
Press I§!!!) Put in 60 for 0 
Press ~ value of the third side is 3.605551275 
Solve for angle of 45° instead of 600 

Press ~ unti l the display reads D · :j: Key in: 45 
Press ~ ,wlue of the third side;s 2.833626167 

Turn off the calculator. If you wish to use thiHquation, at a later date, "Memory Safe 
Guard" will protect the equation and it will be there at that time for reuse. All 
equations in the AER Mode and all information in memories in the COMP Mode 
are retained unless intentionally erased. 

4, Business AppliClitions 
There are many business applications for which the EL-5103 is an ideal tool. This 
uample also illustrates that the answer from one equation may be stored and used in 
. nother equation. 
A series of discounts from the list price are offered. They are 35%, 3%, and 2%. 
Calculate the final price for a series of prices starting at $100 and continuing at $1 10, 
$120. etc. 35% is equivalent to .65; 3% to .97; and 2% to .98. The initial price call 
IAI 

Mode: AER 
Key in: ~ @ I!IB ~ m ffi§ .65 ~ m IEQI m ~ GJ .97 

~rn(!!Q][{]~ C!J .98 ~ ~~C!J~ mrn 
10 (!!Q] rn 

" 



Mode: COMP (Floating decimal point $yuem~ Press ~ , A " '1" 
Key in: 100 
PreiS S!!!I, Answer 1: 65 
Press ~, Answer 2: 63.05 
Preu ~, Arn:wer 3: 61,789 
Press S!!!I, Answer 4 : 110 

Answer 4 is the original price of $100 plus the increment of $10, The next time 
COMP is pressed, A " 1 1$ displayed. By'pass placing a value in for A eKh time as 
it has been changed automatically by eQUation 4. Answer 3 will now give the 
discounted Pf"ice for a list of 110. Continued pre$$ing of the @!!) key will give 
the answer for each increment of 10 of the price. Afta<" putting the initial VIIlue of 
A in at 100, il is unnecessary to key in any othfli'" VIIlues. 

IlIPPiementarv 5 - Steps I 
"'oar~ Steps 
The upltClty of the EL·5103 for norlng algebraic formul" Is 48 lteps, 
If the 48th ItlIP is loaded with In Instruction, the fllcklrlng cursor appears o ... r ttlU 
In"",ellon. Inputting of furthe r Instructions only causes the Instruction uor.cl In tha 
.Ith HaP to be teplacad by aach new Innrucllon. 
Tharefore, an algebraic formula mull be cornpOHd of and oto .. d wllhln 48 IUlpl. 
'alanll/It functions .. a fully mef1led end tharefore reprasant only ona nep each. For 
Innlnce, SIN. COSH, TANH -I, LOG. ~ rapresent one nap each. 
'Ieh nLlmeral and the decimal POint represent a nep. The re fore. If a formule Includes a 
oon,~nt with mOra than one numeral, It may be advisable to use a letter (I.e., A-E. M) 
to uva lIep •. 
-rl'le cursor may be u .. d to COLlnt lIeps, es It will stoP only once at a fully .... "",d 
.ollnUflc function. 

I End of Supplementary 5 steps 



STATISTICAL MOOE 

set the modo switch to STAT. The black items around the keys STQ, RCL and M+ are 
now in effect. Pressing ~ will clear the memories (A - E, M) so that they C3n be 
used for stor ing statistical resu lts as described below. To clear previous statistical inputs 
end calcu lations, press ~ and (£!J Intermediate results can be obtained and then 
addit ional data m"v be added. 

Memory Contents 

A "y 
B "y' 
C h 
D "x' 
E hy 
M " 

, . On.·v.riable IwtistiCllI CIIlcuLlt ion 
Calculate the following statistics. 
(1) n: Number of samples 
121 Ex : Total of samples 
(3) Ex': Sum of squares of sampl!s Ex 
(4) x : Mean value of samples x · n 
(S) $X: Standard del/ ia t ion with population parameter taken to be "n'.!.. '''. 

t61 ox: 

(Used 10 estimate the standard deviation of 
population from the sample d"ta e>:lracted 
f rom t hat population.) 

Standard deviat ion wi th population parameter taken to be " n" . 

(Used when all populations are taken to be 
s.ample data or when f inding the standard devia­
tion of population with sample taken to be a 
popUlation.! 

• Da ta lor one-var iable statistic calculations are inputted bv the following opera-
tlons 



(1) Data ~ 
(2) Data 00 Frequency ~ ( ..... hen two or more of the same data are in· 

putted) 
Data can be specified in tha form of algebraic formula. but parenthesize the 
formula ..... hen using "+", "~", "x" or "-:-" instructiOfl. 

Ex. (S +4 x 3) ~ Frequency of data 1 
(SINS + LN2) x 5 ~ Frequency of data S 

In the ~bove example, il the formula is not parenthesized, 5+ and S INS+ are 
neglected, and the same results are experienced as in key operation 4 x 3 ~ and 
LN2xS~. 

2. Single Variable Stetistics 

.. 

Calculate standard devialion. mean, and variance 

Value 35 45 55 

Frequency 5 

(ul' from the lollo ..... ing data: 

65 

2 

As each sample is entered the number of that sample ..... ill appear on the right hand 
side of the display. 

Mode: STAT, Floating decimal point $Vstem 

35 
45 

S5 x 5 
65 x 2 

Key in: Display 

~ 1 
~ 2 
~ 7 
~ 9 

Key in; 

Mlan: ~m 
Standard Deviation: ~ CiiJ 9.279607272 
Varionce: ~0 86. 111 111 12 
Correct Data (CO): The last entry above is an errOl" and must be changed to 60 )< 2 . 

Key in: Display 

65 00 2 ~ 7 
60 00 2 ~ 9 

Note: When you correct the mis-entry before pressing the ~ key, use @ key. 

J, Two·Variable Stat istics and Linear Regression. 
In addition to the same statistical functions for Y as for X in single·variable 
I Ulti$lics, the sum of the products of samples I: X Y is added in two·variable 45 



I .. 

statistics. 
In Linear Regression there are three Important valu,,; r, e, and b. The correlation 
coefficient r shows the relationship bet_en two variables for a partic::ular sample. 
The wlue of r is between - 1 and 1. If r equals - 1 or 1, all points on th, 
co.-reletion diagram are on a line. The further the valu& of r is from - 1 and 1, 
the less the points ere massing about ttl, line .nd the 11$$ reliable is ttIe correl.tion. 
If r is more th.n 0, it shows. positive corr,lllion IY is in proportion to Xl,nd if 
r ;s less t~n O. it is. negatillfl correletion IY il 'nve ... e proportion to Xl. 
Th, 'Qullion for the straight line is Y - e + b X. Tha point et which the line crones 
the Y exil il •. The slope is b. 

Correl.tion coefficient 

, . S,y 

[ 
(1:x)' 

I Jsxx ' Syy 
Sxx - 1:x' ----

" 
• a - y-bi 

f 

Coefficient of linear Syy - Ey' 
_ 11:yl' 

" S,y regression equetion 
1:x·1;y b b · Sxy - Exy -

S" 
Y-a+b.r 

" 

x'. y - a 
b 

y' y'·a.bx 

Enimated value !the value of x is estimated from thet of 
y.1 
Estimated value !the value of y is estimated from that 
of .r,) 

• Data for two_rieble statistic:: calculations are inpuned bv the followinll Opllfll' 

tlons. 
(1) Date (x) ~ Data iy) ~ 
(21 Data (x) gl] Data (y) 00 FrequencV ~ 

Eumple: If we know a nudent's mark in mathematic::., can we predict the mark in 
English? 
Tha exam marks for six students chosen al random Bfa given in the following table: 



Mode: 

.. 

STAT, Floating decimal point system 
Student No. Mark in Melh. Mark in English 

y " 
1 
2 
3 
4 
5 
6 

Key in: 

79 ~ 

50 """ 87 ~ .. ... 
73x2 ~ 

.571587901 
34.26190476 

.678571429 

x 
82 ., 
61 
74 
51 
51 

Display 

1 
2 
3 
4 

79 
50 
87 .. 
73 
73 

6 INole: to input multiple identical 
wmphts proceed as ,ndialled) 

Til. v,luI of r of .57 indicltM that thl correlation is marginal. The equation for tha 
nr.lrt lin. for this data is Y· 34.26 + .68X. 
II WI hid I student whose mlrk in mathematics was 90, based on this analysis. what 
InIrk would the student have in English? 

90 ~ 00 95.33333333 
II ¥lit hid a student wh0$6 mark in English was SO, based on this analysis, what mark 
would til, student have in mathematics? 

80 Il'!'ffl rn 67.40350877 

DISPLAY SYSTEM AND DECIMAL PLACES 

The EL·5103 hIlS tour tYpes of dispaly Iystem and these display $Vstem can be Mllected 
With th l I!!i.l (fiX, S.CI, ~NG model key. 
A. yOu preIS the~ key in the COMPor STAT mode, the mode symbol "FIX", "SCI", 
"INO" or "Blaok" will appear at the top of the diiplay. Vie the ~ kay, when 80 
t!'llWir II displayed or the calculator is cleared with C key, 

., 



c FIX ) SCI - - ..... ) ENG ---+) 8laOk~ 
~------,r-----~' 
Fixed decimal places 
(See "decimal places" leta,) 

(Raset! 
'--r' 

Floating det:imal plaa 

The dnignelion of decimal systlBfTl and decimal places is retainfld aven wnll'l tht 
calculator il turned of!. 

Il) FIX (FIXed decim&1 point synem) 

'" 

• Calculation results are display.d .fter lhoty ere $ubj&Cted to decimal desigoatiOl'1 
and rounding. 

• When a ca lculation result is used for further calculations or formula the can· III 

If the absolute value of the calculation result Is hlu than 1, however, it is 
entered according 10 T AS so thaI effeclilllJ vetues ar. retained .s many as 
possible •• arnaximum 018 digits. 
EK. I~ ) [fg] ... . . . . . Push the I!@ key continuously unlil "FIX" is 

~1!!iI3 .... . 
5 m 3 @] 

!Xl 
i£I]5 [f] 9 @J 

00-
SCI (SCientific notetlon) 

disPlayed. 
Pre~1 the number of deocimet plac6. 

1.667 
1.667X_ 

0.556 
5.556E-Ol X_ 

• Celculation rHults are displayed with seiilntific notation (A Ie 1OS). 
Sinca the mantissa of the calculation rHult is displayed in lIIXordance with a 
dtcimal deStUnetion, the number of effective diuits can be easily !;Iesi!il"at&cf. 
The ne)lt diuit after the specified number of decimel plllCM is automatically 
rounded off. 

" 



• When a calculation rHult is used for further calculations Of formula, the con-
tenu displaved will be used. 
EIC. I~ ) ml ...... ... Push the !ml key continuouslv until "SCI" is 

displaved. 
~~m .. Decimal: 2 

. 3 [l] 7 f?] 
rn 

IThls means that the number of effectillll digiu 
has been set at 3.) 
4.29E-02 
4.29 E - 02+ _(The calculation result is of three 

eflectillll digits and rounded off, 
beinll used in the next formula.! 

(3) ENG IENGineerinll n018tion) 

" 

• Ellllry calculation result is displaved on the basis of scientific notation (A x 
lOB). At this time its mantisSi is displayed aceording to a decimal designation 
(TAB) and its .xpoo ..... t is automaticeliV wt et I multiple of 3 ( ... -6, -3, 0, 
3,6, ... Ito be displlved. Therefore, anv display can be easily read in the unit 
of K (kilo- 10' ) or m Imil1i-l0~), etc. that is f~uently used in the engineerir"lg 
field . 

(Th. next digit after the specified number of dec imal pieces is automaticallv 
rounded off.) 
Ex. I (£g ) ~ .......... Push thl ~ key continuouslv until "ENG" 

~@IDrn .' 
.3 G] 7 @] 

[Xl 

"OItlnll decimal point $VItam 

is displlvad. 
Decimal: 2 
42.86 E-Q3 142.86 IC 10'") 
42.86 E-03X_ITha ealculetion (Isult i • 

rounded off and used in the 
following formula .) 

It I W"'tn (1) through (3) is beinll cancelled: 
IwtIen "F IX", "SCI" or "ENG" is not displlVed) 
• Cllculatkln rewlts are displayed in floalinll decimal poinl system. 

Cllculation rHulu, if they are out of the ran911 0.000000001 :S; Ix 15 
9-999999999 or are not zeroes, are displaved on the basis of scientific nOb lion. 

• Wh.n calculation results. when used in the followinll formula , are treated in 
..... ch • IN8V IS to re18in as mlny effectillll digiti es possible - e mllCimum of 10 
dlglu. 

" 



E •. t ~ )Im""" 
1 m 3 @] -. 

lID 

Turn off "FIX", "SCI", and "ENG", 
0.333333333 
1'0 digiti! 
3.333333333 E- 01 X_ (Press the (fI] key) 

L Oisplayed-------l 

, ill 5 (!!!llE!J 12 W"" 2.E '1 
(X] .... 2.El1 X_ 

Oec:imel P .. _ 
The ~ ~ keys.,e u5ed to specify the number of decimal digits in the calculation 
result when the FIX, SCI or ENG mode is IoIIt. The number of pliICIIS after the decimal 
point is speeified by the numer.1 key ( m - rn ) pres~ after the ~ I!!ID keys, 
Carryover will be automatically rounded. 
Use the ~ I!!!ID keys when the caleuletion '4!$ult is displayed or the calculator is 
clear&d with the ~ key. 

FI X mode 

~~rn 
S GJ 9 @] .... 
~~rn 
~lmJrn .... , 
~!!@l[IJ 
~~m 

0.555555556 
0.55555556 
0.5555556 

0.6 
1. 

N... . A display. when it cannot oceur on the basis of any decirnlol design.tion, can 
occur besed on. possible system. 

• The dHignations of decimal places is retained even when the display lyStem is 
chan\l8d. 

.. 



THE KEYBOARO 

IDNl 
--_ .. t 

Rolling writer dOl m''''''--ilr< A' •• ,-·,., ... JI 
display 

Tabulalion/fSE ko,--- I data memoriH 

functions 

" 

OPERATING CONTROLS 
Itoww on key 
Whln this key is depreS5ed, the calculator is turned on. 

AulOmatlc Power-oH fundion IA.P.O.): 
Thl, calculator iii automatically turned off apprOllimltely 10 minutes after the 
'IU key op4!rllion to save your baneries. 

'OW., off key 
Whln this key is depr_d, the calculator is tlJrned off. 

Mode_itch 
.... ,, : Algebraic Ellpression Rese~ mode 

COMP: 

This mode is use-d for placing algebraic formulas Into the ealcuillor. 
In this mode, a calculation ean not be performed. 

CQrnputll mode 
This mode permits the calculator 10 p«form !ucept 'Of statinical 
calcul"ion) all standard calculations including four arithmetic CIIleul.­
tlons and scientific: calculations and calculations that usa algebraic 
formu las from the AEA mode. 

" 



STAT: Statistical calculations mode 
T he statistical program will be activated. 
This mode is operated completelv independently of the AEA mode. 

~ 2nd function dMignation key 
....z:..... %' a, 
~rn - ill NUrTIOIral and statiltical ca.lculationa k • .,. 

.. 

C!J rn - m Used to enter numbers . 
~ CLJ STAT mode (Whltn the calculator is set al the statinical CIIleul. 

tiO<'l mode.) 
Used to obtain the estimated value of )I. 

STAT mode 
Used to obtain the estimlled value of x. 

STAT mode 
U$4ld 10 obtain the correlation coefficient in two-variable statistical 
clleulation. 

STAT mode 
U5ed to obtain the constant a of the linear regression aquatio" J' • 
• +bx. 

IiIIl m STAT mode 
Used to obtain the coefficient b of the linear ragrMsion equation 
y • • + bx . 

STAT mode 
Used to obtain Ihe mean value of dllta (Data: xl 

STAT mode 
Used to Oble;n the nalld.m:l ~iation lui of the semple of data Ixl. 
STAT mode 
Used to obtain the standard deviation (0"') of the population of 
daUltX). 

STAT mode 
lked 10 obtain the mean value of data (Data: y) 

STAT moda 
Used to obtein the standard deviation by) of the sample of data 
(y) , 

STAT moda 
Used to obtlin 
oataly ), 

the standard daviation luy) of the population of 

" 



ORO CEiJ Change sign and D&gree/Aedian/Grad selection key 
CEIl Used to designate the nag.'ive number. 

Ex. - 2.4 [EiJ 2.4 
Used for calculation of trigonometric, inwrse trigonometr ic and coordi ­
nale convers ion. The ~ ~ keys change the angular mode. 

DEG ----+ RAD ---» GRAD~ 

(Press~~ ) 

Ex. DEG ..... GRAD ; Depress the ~ ~ keys twice. 

"DEG" mode - Entries and answers are in decimal degrees. 
"RAD" mode - Entries and answers are in radians. 
"GRAD" mode - Entrilts and answers are in grads. (1009 .. 9O"~ ; I. 

EI'I.' exponent key 
Example: 1.234 x 10' $ 

Key in : 1.234 ~15 

,:: ~~'l Arithmetic CIIleylation, memory and mtiltical calculation keys 

.1 

I! ( + J L1J f: Pressed for addition, subtraction, multiplication and division. 

COMP mode, STAT mode: 
P.rforms thE! calculation. 
AER mode: 
Oflignates the aKecution instruction of the calculation. 

Used to designilte the memories (m - m . CMJ ) 
II1II [ ell Wl l.RJ . 
.[ ~5 . Note: To designate the memory after pressing the [!!Q] or ~ 

key, the ~ is not needed. 

.. nil:oJl STAT mode 
\Xed to obtain the sum of data (Data: x) 

" 
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~mm 
Aa::,.l 81:1:,..) 

m ·m 
[IJ 
[IJ 
~rn 
~m 

~~ 

~~ 

STAT mode 
Used to obtain the sum of sQlJares of data (Data: xl 

STAT mode 
Used to obtain the sum of the products of data x and y in two· 
variable statistical calculation. 
STAT mode 
Used to obtain the number of samples entered. 

Parenthnis. memory and statistical calculation keys. 

Used to open parenthesis. 
Used to close parenthesis. 

Used to designate the memories ( rn . rn 
Note: To designate the memory after pressing the [!!QI or (!!§J 

key. the ~ i$ not needed. 

STAT mode 
Used to obtain thlt sum of data (Data: y) 

STAT mode 
Usltd to obtain the sum of squares of data (Data: y) 

MMnory plul/anter daU kay 
AER mode: 
In"ructlon to add a rnuh to the independently accessible memory (M). 

COMP mode: 
U .. d to add a calculeted result to the contents of thlt independently 
K(:euibie (M) memory. 

AER mode: 
Inuruction to subtract a result from the independently accessible (M) 
memory. 
Note: When thlt ~ ~ kltys is pressed. the "M-" will be displayed. 
COMP mode: 
Used to subtract e result from the contents of the independently accessible 
1M) memory. 

STAT mode: 
Used to enter data in one-variable or two·variabllt statistical calculations. 

"8call and statistical calculation key 

REH:all the contents of the designated memory. To designatlt each memory. 
depress rn - III . 00 keys following the ~ key. (Ex. ~ rn 163 
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~ : STAT mode 
Used to dininguilh data x and data)' in the two-variable statical calculation. 
Example: Aefer to page 48. 

~ Stort end ltatistical calculation key 

" 

lI!2l: The EL-5103 has six memory register. To designate aach memory . pritt 
the ~ kay followed by m - m . 00 lEx. !!!ID m ) 
AEA mode: 
Designates the instruction to store II number into the designated memorV. 
COMP mode: 
Oepression of the !!!ID end m - CIJ , 00 key clear a number In the 
designated memory and then stores a number being di$plaved Of' ca lcul . ted 
result in the designate-d memory. 

~: STATmo<le: 
Used to correct the mis--entry of data . 

Compute and variable designation key 

Example: Aefer to page 35. 
AEA mode: 
Exemple Aefer to page 36. 

• (fil PI.ybadc and comma key 
(£ID: AEA mode: 

The disolay will show the equations previously entered wl'loen the plavbeck 
key is pre5Sed. If the equations total more than 13 chreeters, continue-d 
prlS$ing of ern will bring forth each sewnenl in the proper sequenca. 
COMP and STAT mode: 
In the COMP mode pressing the playback kay allows the user to check all 
of the inputs of the most recent calculetlons. In thi$ modlt, the playback 
featurltS is in 13~teP segments. In the STAT mode thlt user can check 
the last data entry. 

F [!J; AEA mode: 

Inserts comma be~n formulas to distinguish them from each other 
DH when storing two or more formulas. 
.... Cursor sr.p-down .nd delete key 

~ : Makl!1i the cursor go left by one $lep. This key is effective only whlthin the 
erea where instructions are written. 

ncrF ~: Oelell!1i Ihe symbol linstruction) siored in the step indicated by the CUf$or. 
IThe CUf"50r does not move.) 
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CEJ C ... ,.or at.p-tlp .nd In ... t k.y 
~: Makes the c ... rsor go right by one steP. This key is effective only within the 

area wnere instructions are Wl"itt@fl. 

CA 

Provides a blink necessary for insertion 01 In innn.oetion in the nep 
indicated by the c ... rsor. 
p ... 5hing the ~ end @!) keys in this $IIQ ... enca $hilts the contants of the 
display to th. right. In tha blank step appelR the insert mark" = ". 
Eumpt,: Aefer to page 33. 

~ Ctter/clelr . 11 k.y 

" 

@: AEAmode: 
PlilCU the c ... rsor in the first pOlition in tha algebraic expression .uerlltl 
anta. 
COMP mode: 
Clears the contenu of the calc ... lation registers. The contents of the 
memory Dnd stored algebraK: 10rm ... l.s ar. not affected. Clean the error 
condition. 
STAT mode: 
Clears the contents of Ihe calc ... lation reginers. The entry oat. for thl 
statistK:al calc ... lllion Is retained. It will also clear an error condition. 

AEA mode; 
Clears the algebr.ic expression reserve .rea of III contents. 
COMP mode: 
Clears the contents of the calc ... lation registers. T he contents of ·the 
memory and stored llgebraic form ... la are not.ffeeted. 
STAT mode; 
Clears the entry dllta or calc ... lated r8$IJ lt of the statistical calc ... lation. 
stored elgebraic form ... las ere retained, 

Hyp.rbolic/lrc hyperbolic: key 
Example; Ref&!" to page 13. 

SIN" aJa" r_' 
(IiH)~ ~ Trltonometrte.nd inv_ tTigonom.trte f ... netions k~ 

Example: Refer to page 12. 

.-
Reciprocal .nd c: ... be root key 
Example: Refe r to page 14 .nd 15. 

G!!J Sq ...... Ind sq ...... root key 

CXD Example: Refer to page 13. 
",,"~, Example: A.fer to page 14, 

Th, 
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yX and~key 
Raises iii number to a power. 
Used to obllin xth root of iii number. 
Exempli: RelGr to page 14. 

Natural/common Iontiloprithm key 
Exemple: Refer to PI'98 15. 

NeturaVcommon lagerithm key 
Example: Rel,r to page 14. 

Used to enter the conn'nt • (,1' ~ 3.141592654). 

Used to calculate the facto r ill. 
nl - n ' (n-1)·ln-2)····· 2· 1 

RItCt,ngular coordi"," .. polar coordinate con_sion key 
Example: R,ler to page 18 and 19. 

DlI9rll/minute tICOnd _ Decimfl l degr-. convtlnions key 
Exampla: ReIer to page 17. 

,~ 

~ FSE and "bulation key 

mil ~~: Example: Refer to page 49. 

DISPLAY 

The E L·51 03 hlK fI 13-digit alpha-numeric dot matr,x I'Quid crystal display. 

1. Display format 
1 ) Algeblaic 100mulas!contents of the entry 

Cursor (Indicating position of nlxt 
entry). 

" 



.. 0 m 

~ A:':: +:t;2 -2HBQO~:; 
1 

Cu~, 

• When e numeral key or a key to $pIdfv a calculation instruction is pushld in tile 
AER, CQMP or STAT mode, the cursor indicates each time the step in which the 
instruction of the key to be pushed next will be written. If the nap Indicated by the 
cursor Is fiUed with In instruction, • svmbol of that step and aU of dou contained in 
one-digit dlsplav of that step are alternltelv displaved as cursor d isplav. Thecursor 
can be freelv , hifted within the ar .. where instructions are written bv oper.ting the 
[EJ and (3) keVI. 

2) Celculuion result 

" 

Mantissa Exponent 

2. Svmbok end indicator 

2nd F Secol'H:l function designation sVmbol 
AWNMi when second function is set . 

HYP 

DEG 
RAD 
GRAD 

FIX 

Hvperbolic function sVmbol 
Appeers when hvperbolic function Is set. 
Angular svITtlols 
OEG; Appell'S when degree mode is sat. 
RAO; Appears when radian mode is ut. 
GRAD: Appears when grad mode is set . 
Fixed decimal svmbol 
This Ivmbol indicates that calculation resulu Ire displaved on the baiis 
of fixed decimal system. 
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SCI 

ENG 

E' 

" 

$eientific notation symbol 
This symbol indicates that calculation results are displayed on the basis of 
scientific notation. 
Engineering notation symbol 
This symbol indicates that calculation results are displayed on the basis of 
engineering: nota tion. 
Error symbol 
This symbol shows that an error has been detected. 
Appears, when there exists anything to be displayed to the left of the 
displayed contenU of an algebraic formula. 
Appears, when there exists anything to be displayed to the right of Iha 
displaved contents of an algebraic formula. 
Appears also to indicate that the machine is in operation when it;$ execut· 
ing a calculation. 

Type: 
Number of internal "alcuilltion 
digits: 
Calculation system: 

Memo,y: 
Display (C.lculnlon rswlt): 

Calculations: 

SPECIFICATIONS 

Pocketable scientific calculator 

Manti,,,, 12 digits. E"ponent 2 digits 
According 10 algebraic formula (with prioritY judging 
function) 

• 1 0 d igits fu l j.floating or 
Mantis", 8 digits (7 digits in nell"tive)/E"ponen t 2 digits 
DisPley system: 
Fi"ed decimel sYltem (FIX) 
Scientific notation (SCI) 
EnginlM)rlng notation (ENG) 
Floating decimal point system 
Four arithmatic calculation,. trigonometric and inver$8 
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Gene.el celculation capacity: 
Algebraic e .. p.e •• lon .eserve' 

DilPlay : 
Componant: 
Power supply: 

Power consumption: 
Ope.ating time: 

trigonometric functionl. hyperbOliC and inve'$8 hyper. 
bolic function •• Angular conversion, reciprocal. $quare 
and cube root, $quare and power. logarithmic and ex· 
ponenti.l. Xth root of Y (vY)' factorial. coordin.te 
conversion, memory, and ltatlstic,,1 calculation • . 
80neps 
Cepacity: 48 nap. 
Functions: Cursor 5tap'U p , stap-down, Inse.tion. 
deletion, playback. 
13-d ;git Dot mat.l .. liquid cryst.I disP lay. 
LSi e,c . 
4.5V .--:: (DC): Alkaline mengane-se battery x 3 or 
Silver oxide battery x 3 
4.5V.--:: (DC): 0.OO06W 
Alkali",. mangene", b"ttery (LR44) 
Approx. 450 hour. Or 
Silver oxide battery (S15 or G·131 
Appro,. . 1,400 hour. 
Display 555555. &, the embient temperatu re: 20

c
C 

(SSo F). 

Operating tempe,ature: 
Dime n.ionl: 

W(light: 
AcCltlsorie-s: 

The ope'a,ing time . lightly change. depending on the 
ttpe of battery or the wey of u sa . 
o C - 40° C (32°F - 104° FI 
69(WI .. 128(01,. 7.8(H) 
2·23/32"(W) x 5-1/32"(01 x 5/16"(H) 
Appro ... 80g (O.18Ibs.) 
Wellet. Al kallna manoan ••• beu(I'y .. 3. Inltructlon 
manual 

BATTERY REPLACEMENT 

Dimming of the displav shows that tha batteries should be replaced. 
1. Tum off the calculator. 
2. Remove the screws from the back cove. with a small screw driver (Fig. 1 I. 
3. Replaoe the batteries. (Fig . 2) h side mU$t be upl 
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4. Hook the tabs of the back cover into the sl its of the calculator proper. (Fig. 3) 
5. Push the back cover in sl ightly while replacing the screws. 
6. After the replacement, press the (QEEI, [QHJ , ~ and @ keys in this order to clear 

the calculator. 

" 

When the batteries are correctly installed" 0." or" _ "will be displayed. 
(If the display shows nothing or a meaningless symbol, remOlie the batteries and install 
them again. Press the lQffl ' [QHJ ~ and@ keys in this order and check the 
display again.! 

Claw 
+ Side must be up 

(i) 

ff~ 
Fig. 2 Fig.3 

Battery: Alkal ina mangane$e battery (Type LR44) x 3 or 
Silver oxide battery (Type 5·15 or G13) x 3 

(
E.vereadY model 576, Mallory model MS76, and Ray-O-Vac model RS76,) 
or equivalent shOUld be used. 

Note: When replac ing the batteries, observe the following instructions to prevent the 
fai lure of the set due to improper battery replacement. 
• Alwavs replace all 3 batteries at the same time. 
• Do nOI mix new batteries w ith used batteries. 
• Do not use differen t kinds of batteries together. 
• Wipe off the surface of the new batteries with dry cloth and then, install the 

batteries as shown in Fig. 2. 
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---------YOUR OWN APPliCATI ON --------- --------- YOUR OWN APPLICATION --______ _ 
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------- -- VOUR OWN APPLICATION --------_ 
SERV ICE CENTER ADDRESS 

SHARP ELECTRONICS CO RPORATION 
SHARP CONSUMER FACTORY SERVICE CENTER 
.30 bst Plainfield FlOI'd, Countryside, HI. 60525 Ph_ 13 '212.2-0870 



SHARP ElE:cTAlOiIIrcs 


