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e = 3(=) 20.08553692
1017 17(=) 50.11872336
1.1 6 7
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82-3'x5 —)2(=)309)
4 5(x)(=) —2'024.984375
(123)7',_ 3 4
= = 6.447419591
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120:400=2% 120 (=) 400 30.
500+(500x25%)= 500 25 625.
400-(400x30%)= 400 (=) 30 280.
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BLOBRENET 5E. StEREHNQLL. FEHE
BoEmsnEd,

d/dx (x* - 0.5:° + 6x%) 4(=J05

(x=2 6
dx=0.00002 2 50.
(x=3 3 0.001 130.5000029
dx=0.001

I; (22 = 5)dx (one) farern) Cx ) (X2 ) (=] 5

n=100 2 8 138.
n=10 (EnT)(EnT)(ENT) 10 (ENT) 138.
SLE%EE

LBROILBBRNEB 2 RESESIENTER

Fo COBBIS—MBIOMTE-—FDEEICEAT

T T (2 - 5 - 8 - 16EFEICIIFEARTEEE

Ao
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BLET,

TEE:

¢ TEEDRBEHIE. BERRAXEICEYXE)—ICB8)
WICBLET. ZDfcd. INSDOBKEFERT
BFEIF. XELRYXEY—ISFELTLIZESW,
o EL& ................... Y)( :E IJ —

@ —r Q. DXy e XAEY =B &0,
YXEY—(8HKLOY)

* E—FERATS>E. BULE—FREBRLIBET
B, —BREATY—ESRMPUHY—XEY—Z
HESNZ T,

® P FETclE(Re)EBELAFE>TH. RRFBEICH
MHOBET. RAVIMOBE TIRLICKEBEAEUE
FEDTEZET,
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@® 8 ) 2 GR)(W) 16.

24+(8x2)= 24 ()@ () 15
(8x2)5- ) (W< 5 (=) 80.
@) Go)(M) 0.
$150x3:M+ 150 3 450.
+)$250:Mz =M:+250 250 250.
Mx5% (RD(M (X)) 5 3.
M (zaa) (=) (Ren) () 665.
$1=¥110 110 110.
¥26,510=$? 26510 (=) (ReD) (Y I(=) 241.
$2,750=¥? 2750 (< )(Re)(v ) =) 302°500.
r=3cm (r-Y) 3 3.
=2 (@) () @ (V)"
=) 28.27433388
Ho2am 240460 24
"
aneos. 3 COERRES)(F) 60 (3)
(A+60:(A)= i (e () 32.2
U EBRDOBORSELSHEBELTOET,
Einst&

ZDEBLF. FHEBRERDIFAETEREAIBDIEHT
EERD

6+4=ANS 6 4= 10.
ANS+5 5(=) 15.
8x2=ANS 8 2(=) 16.
ANS? (=D 256.
44+37=ANS 44 37 (=) 81.
~/ANS= @R TI=D) 9.

o BEBRMPIAIY Psin@ &) DIFER. »
P (CeA)ICK VEHERRE O U P LICEETH.
BETEZTOIEHNTEE T,

o BRDBDE AN LR TIBHmETEETO>Z &N
TEE Ao
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DEEE

CDEEF. S EEALUICIIEFRRE. BHETE.

BROXEV—SEZTOIIENTEET, &, &

AR ARDE. NBEOEMETSTENTEET,

o YYRI(NZBSHOTRIMB MO ZBAD &
. NBICERL TRRSENE T,

L+ d-l @3RI @2 (F)

s 4 3(=) 4.5.6"
—[a.xxx] 4.833333333
[dic] 29,6
1052 2 3(=) 4.641588834
(%)5= 7 5 5(=) 168073125
(- 1@ 8 () 1 (@) 3

8l ~ = 1.2
/26—2“5= 64 (6) 225 (=) 8-15
28 ¢
3" 8,81
;'—g = 1.2 23(=) 12,23
L 1 (5ws) 2 (W) 3 (F)2 (=) 0°31'1.5"
1x108
- 1EDs@)2 @8 (=) 1.2
A=7 7 7.
== 4 @ E (A=) 4.7
1.25 + % =[axxx] 1.25 2 5(=) 1.65
_>[a%] 1-13-20
4.5.6=4>
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2 - 5 - 8 - 10 - 16 DT EETE
—BE— T, 2 -5 8- 10 16 TRENIH
BOBEERPIBRERE (Hy J5HE. XEU—EtE

EBD)EFSTENTEE T, 1. 2. 5%, 8

¥, 16¢EDSE—FT. ANDGRER). ORGRE

F1). NOT(ZE). NEG (B%). XOR (Htame

70). XNORHHEMHREBHNOSE) DS HIBHES AT

%7,

THROF—BEDRDEPY T,

I2EE—RERELZFTChHBENE
T)o Fio. TRUTOBEIBEAR2ERIC
THLET,

BEE—FAEBELEIC P HIBENE
T)o Fho. TRUTOZEIERSERIC
T}l ET,

IBEE—RFAEBELE I (g HBENE
T)o Fio. TRLUTOZEIBEARSERIC
THLET,

End)(rx) © 16EE—REBELFITCH PBENE
T)o Fio. FRLTVBKIER 16K
|z,

10EE—RABES N, —BOSTE%ETT
STENTEBREICBYET, F1-.
FRLTOBKEA10ERICERLF
To b “Proofpn HIBEAET

T 16ERT. 10EKD10H05 151284 T 3% iE%:

ANTBEECEBIBA~FR. ¥Nn¥n
@& ) (3 (3 (ea) B&OC)
#BLET, XRRIARTBTIAZTDOA~FT
EL. BARRBTEROLSICELET,

A H Co/! Eof

B4 Dovd FoF
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N HBER > TOBKEBOOER) Z2EK. 5ER. 8
EH. 16ERICERLUICES. NBBERYUETS
N BREOHDERENE T, BRI, 2EH. b
B, SEH. 16EBEFEDOHBRIIEBHSENTL
356, NEBE>PUIBTENE T, 2. 5. 8
. 16ET-—FOEENaEKEBENENDOHEKELT

RRENFT,
DEC(25)—BIN 25 11001®
HEX(1AC)
>BIN 110101100°
—PEN 3203°
—0CT 654°
—DEC 428.
BIN(1010-100) (endP) (=8N) () 1010 (=) 100 (O )
x11 = o1 (=) 10010°
BIN(111)->NEG 11 (=) 1111111001°
HEX(1FF)+ 1FF
OCT(512)= 512 (=) 1511°
HEX(?) 2ndF) (= 349
2FEC- (on/e) (ST0) () (2ndF) (=HEX) 2FEC (=)
2C9E=(A) 2C9E 34E+
+)2000— 2000 (=)
1901=(B) 1901 6FF"
(©) (Re) (M) Add+
1011 AND (on/c) (2ndF) (=BN) 1011 (AnD)
101 = (BIN) 101 (=) 10
5A OR C3 = (HEX) 5A (or) C3 (=) db*
NOT 10110 = (2ndF) (=8N) (NoT) 10110 (=) 1111101001°
(BIN)
24 XOR 4 = (OCT) 24 (xom) 4 (=) 20°
B3 XNOR B3
2D = (HEX) 2D (=) FFFFFFFF61"
—DEC -159.
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BFRIETE - 10:ES60EZ

10¥ & 60EDER . COEKDSBBLOUPNDE
BETOTENTEXT, o, 60EREFERALIN
BERRE. BAKEE. BLOXEY—58%TOIE
NTEFET,

BOEDRTIIRDESYTY -

u'n.?"‘i'*!' 2618

"
ﬁlﬁ I_*/J\

>
12°39'18.05” 12 39 18.05
—[10] 12.65501389
123.678-5[60] 123.678 123°40°40.8”
3h30m45s + 3 30 45 6
6h45m36s = [60] 45 36 (=) 10°16°21.”

1234°56'12” + 1234 56 12
0°0'34.567” = [60] 0 0 34567 (=) 1234°56'47.”

3h45m — 3 (oms) 45 (=) 1.69 (=)
1.69h = [60] 2°3'36.”
sin62°12'24” = [10] 62 12 24( =) 0.884635235
24°5[ "] 24 86°400.
1500">[ '] 0 0 1500 25,
FEEZE
o STEDRICAEDRMAZIBELF T,

Y P () M P (:0)

y &~ ;

0 T X 0 9 X

BXEE TBEEAE

o STERRIIBEMICX,YXEY—ICRRB=NZFT,
rEfolExDfE : XX 'Y —
OFTTIEy DB : YXEY —
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) 6 @) () 4

x=6 (r= 7.211102551
y=4"10=0] 33.69006753

7.211102551
r=14 x= 11.32623792
0=361 | y= 8.228993532

11.32623792

MIBERITOH U e

YIBFERAETUOETICIE. CnsDEBLTHD. ¥DE

BICHINT 2ES@MZEANLET, IR BZE

DHDREF“01" TEELE T,

ERDERRIE. TRAXDBED/NBEMEIEE (IC

> TERRSNZET,

YIREH(I2E. 5E. 8. 16ELSD—ME—R.

FetE—R. ARERAE—FTHOHIZEHTEFET,

o YBERESBMIRE(X M) vHIVYN=Y3aV)E.
CODATARIZHEMT —A2RER) HEMB(2002).
NIST CKEBHBBIZERMPATPN AERD1995F /R
[Guide for the Use of the International System of
Units (SDJ. ISO8EJISEBES. BRLSHLOHR
S5 (Z28202-1985) ICENL TOHLE T,

&S B L5 <L}

01 | BZEPDHDRES X ms
Speed of light in vacuum

02 | AhBSIHhEH G m3 kg s2
Newtonian constant of gravitation

03 | IEENRE gn m s
Standard acceleration of gravity

04 | BZ0BILES e kg
Electron mass

05 | BFyOELES mp kg
Proton mass

06 | PEFDEILEE 1y kg
Neutron mass

07 | Wi DEILES my kg
Muon mass
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Molar volume of ideal gas
(273.15K, 101.325kPa)

&S B el <livg

08 | R¥EE%U Iu kg
Atomic mass unit-kilogram relationship

09 | =& - EXIHRE e [
Elementary charge

10 [ TS5VoFE h Js
Planck constant

" | RV VER k JK
Boltzmann constant

12 | EZOBEHR o N A2
Magnetic constant

13 | BZEDFSX & Fm
Electric constant

14 | SHRETFHE Te m
Classical electron radius

15 | BiBBSER o
Fine-structure constant

16 | R—7F& a, m
Bohr radius

17 | Va—FNUEHK Reo m-
Rydberg constant

18 | HREF @, Wb
Magnetic flux quantum

19 | R—7HWx s JT
Bohr magneton

20 | BYOHMIE—XV e JT
Electron magnetic moment

21 | &g Ly JT
Nuclear magneton

22 | BTOWRE—XVF U JT
Proton magnetic moment

23 | PEFOHIE—XVE n JT
Neutron magnetic moment

24 | T DHIE—X YV H Ly JT
Muon magnetic moment

25 | 8¥DIVTLVER Ae m
Compton wavelength

26 | BIOIVTFVER Ae.p m
Proton Compton wavelength

27 | YaTIrV—RIWRVER | o Wm2K*
Stefan-Boltzmann constant

28 | PRARDOER N, L mol-
Avogadro constant

29 | BRSUAORERE Vin m? mol-!
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Standard atmosphere

&S BHR L5 <L}

30 | 1EILDOEER R J mol-' K-
Molar gas constant

31 | 2737 —EHK F C mol-'
Faraday constant

32 | 222 - HUYVAVIER| R Ohm
Von Klitzing constant

33 | EFDLLER -e/me C kg™’
Electron charge to mass quotient

34 | BRET W2me m2 s~
Quantum of circulation

35 | B OWSHEHSLL n, s T
Proton gyromagnetic ratio

36 | YatEIVYVERK-BEL | K Hz V-
Josephson constant

37 | EFRIE eV J
Electron volt

38 | BV HRBEOT) t K
Celsius Temperature

39 | R3z&fiL AU m
Astronomical unit

40 | N—t5 e m
Parsec

41 | R=R(C-12)DEIES M("C) kg mol-!
Molar mass of carbon-12

42 | MB8T5V OER n Js
Planck constant over 2 pi

43 | N—=hFU—IxRIF— En J
Hartree energy

44 | DVEOLRVREF G, s
Conductance quantum

45 | IS TERDYR o

] Inverse fine-structure constant

46 | BF¥EFEEL mp/me
Proton-electron mass ratio

47 | ENEB= My kg mol-!
Molar mass constant

48 | PMEF DIV T VER Aen m
Neutron Compton wavelength

49 | BEE—TEH ¢ W m2
First radiation constant

50 | BEIE_ER ¢ mK
Second radiation constant

51 | BROEMEAYE—FVR | 2 Q
Characteristic impedance of vacuum

52 | BEXRE Pa
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Vo = 15.3m/s (one) 15.3 (X ] 10 (+) 2 (20dB) (D (X))
t=10s 03 10 x)(=) 643.3325

1
Vot+ —gt2 = 2
0t+29t m

BAME (XA MUY HIVYN—Y a3 UikEE
BAME(S2E, 5. 8. 16ELBMDO—MBE—F.
METE—F. ARAE-—RFTIOIEHTEE T,

BS L] AR
1 in —cm in TAVF
2 cm — in cm TEYVFXA—R
3 ft >m ft 7 el
4 m — ft m CX—FR)
5 yd - m vd =k
6 m — yd m CX—FR)
7 mile — km mile CNAW
8 km — mile km cFOX—RV
9 n mile - m nmile B2
10 m — n mile m CX—FR)
" acre — m? acre cI—h—
12 m? — acre m? CEHA— RV
13 0z—g 0z T AVR
14 g— 0z g OIS
15 Ib — kg Ib TARVE
16 kg — Ib kg CFO0TS A
17 °F - °C °F THhERE
18 °C - °F °C eRE
19 gal (US) —» L gal (US) : A0V US)
20 L — gal (US) L cUw kb
21 gal (UK) - L gal (UK) : A0V (UK)
22 L — gal (UK) L cUw kb
23 | floz (US) - mL fl oz (US): &7 >V X (US)
24 | mL — fl oz (US) mL UYL
25 | floz (UK) - mL fl oz (UK): BE74 >~ R (UK)
26 | mL — fl oz (UK) mL UYL
27 J — cal J Ya—)
28 cal - J cal :HhoU—
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BS B ER
29 J — calis J cYa—)
30 calis —» J calis C15EH0OY—
31 J — calr J cYa—)
32 calt — J calir LT. HhOVU—
33 hp - W hp V2]
34 W — hp W Dbk
35 ps —» W ps IN=ya]
36 W — ps W vk
37 kgf/cm? — Pa
38 Pa — kgf/cm? Pa CNZRAN
39 atm — Pa atm CRE
40 Pa — atm Pa CNZRAN
41 mmHg — Pa (1 mmHg =1 Torr)
42 Pa — mmHg Pa CNZRANW
43 kgf-m — J
44 J — kgf-m J Ja—)
125yd = ?m (on/e) 125 (2ndF)(con) 5 (=) 114.3
IVIZFPUVHES
2, 5. 8. 16ELUO—MBE—RICT. kDI

BEDIVYZPUVIRS%EOTHETHIEN

TEFEY,
e BRI 817
k (¥0) At (1 ) (o) 103
M (X ) matH) (1 (1) 106
G (F4) watH) (1 )2 ) 109
T (F3) matH) (1 )3 ) 1012
m(2Y) AT (e ) 107
n(¥x140) At (1 (5 ) 10©
n(*+/) watH) (1 )6 ) 10
p (D) A (1) (7)) 10712
f (k) watH) (1 )8 ) 10715
100mx10k= 100
10 (MatH) (1 )0 (=) 1°000.
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STERERAHEAEE(MDF)

COHEES. BERBICEREN TOL S5 ERR%.
RRSNTORHBRRIC—BS L DHEETI., O
BIRTEFHBEZIEHAXAXI10D)THIO. REHB%
14HTE TROTOE T TOfD. BBEOFE TS
BREE LFB00IC. HEICARLLNIKIERRT
SNTLRHE TR, SHEEABICERSNTL
BREIEASNTOE T,

LDL. StERRAOMEERAL. STEBREFA
LTI TEIEZTTDBEIC. RRSNTOLDHR%E
XOFFROFABIHAIZZENTEXT,

5:9-ANS @) EP O CDED D)

ANSx9= 5(=J9(=) 0.6

[FIX,TAB=1] 9( =" 5.0
5 (5 9 () (D) 0.6
Qe (* 54
EB D)

*1 5.5555555555555x10-'x9

*20.6x9

V)b I\—H#EBE

ANLTAD=0"E 2 BxDEZRDDEEET T,

® —1—MUKICKBALEEETOTOEIDOT. I
BIAIL. BHEIE) P HRE(Start) IC& > Tk, #&H'
IRRBFICTS—(Error 2)&R23BEP DY T,

o Ffo. TOBAERE > TROIMBRICIE. B/EIY
BBENDYET, BONIHBRIELLBVER
HNBDEEPTROE E(F. WHHE(Start) wi\X
B(d)DEAZA T, BitELTHTLIEEW, 40
HBE(Start)id. HREYEDEREEZANDLTHT
<IEE0o WIKRBW@)IE. FYNSREREZEA
AL THTLIEEL,

o FHRDBNIGH oo & = (Error 2)
o 2D LOBIBRET B EEWARE. 3 xHRR)
o StEREAQLIEILEE
o SHERBIIBEBNICXAEY —ICBSNE T,
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[VIVN—HBEDERSE]

DOmopg (0 )EBLT—MmME—FICLET,

QB EFE I REANDLET,

@MATH (o J%=BLF T,

@MEBEBE(Star)Z AN L TED)ZEBL TSV B
BOEEHIRVBE., Start=0& L THE=NE T,
OMNXBE (@) EANLTL 2SO, BEOEEHLE

WBE. WHRE(Start)#Tic LT, #HFE+0: ¥
HAEX 105, #DHAE=0:10° BV ZT,
®(END) BT ESTENBFYVET,

[Za—FUikicDWT]

o XDBRDELEE WD %E> TRDBIFETT, &
. HIDMEHE(Star) 2 & ICBITRT & DI
BAERRD. AHDRFx) » y=£(x)
DFtEMRBRE 0" % L&
L&Y, RICEDRLUE
HFICRAEBEICL TR
LUBEERD D EWNDETE "
ERUBLET. ¥LT
RIOICANKOFER ] Tt 1 x
BHFIF0" I oo ALE  #HEAE
E. XOELEERE L Za—bhiE
F9,

sinx-0.5 (on/e) (Csin ) (aera) (X )(=) 0.5

Start= 0 @ATH (0 ) 0 30.
Start= 180 180 150.

YIalL—Yyaviteg

2x2+ 1 OIS LDEE 7O b L1IcY, 2x+2y=14¢&
RBIERDEER DT E. BROEAEZA. UE
LELRAZEHRL THEITBZHBESICEANTT, —ERX
ZANTNIE. BEXOERDEE ANT BICF Tt
BETSIENTEFET,
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BRTEDER : A~F, M, X, Y

EATEROEH : LI

® VI —Y3VitBE—mKRE— R TDHRTARE
T‘@Fo

o (= ) DBERTHR (% E)EIEATEFE
Ao

St8AE

DmopE (0 )EBLT—mME—FRICLFET,

QEHHENDUEFE>IcXEADLET,

® (2ndF) (ALcB) Z 1B L £ T,

OZBEOANEBEBICRYET, 0L TOBEHRD
BEANDL. ENO)EBLTEESEE T, FALL
E2TOEHDBEEANLEDDS ESHERREEFRRL
x99,

o ZHEBDANIIEEDHIBETSHEX TDANIFT
EFE A

o StEIR YR (EndF) (A 2T &< URLE UK %ZF
BUIStEATSZENTEFET,

o ZHICKHEHIRZESNTVDIRE. BREAHBE
TYOHBERRLET, BBEAZEE T DESIEH
LOEBEANDLEND)AEIBLET,

0 U L—YaVitEARTIDEEHXEY—D
ABBANDLIEBICZEDYE T,

wooe) (0
f-r8e2  @WE(=)3

2
x=—1 1 -2,
x=-05 05 1.125

/A% B?
3 2 3 3.605551275
5 5 5.385164807
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HELETE

ZOBETIE. METE— FTTREDHSTSTEHD TE
FYo &9, Moog (1 JEBMLUTHESTE—FICL. R
(o) ~(Ce ) ZIBLT. FEOMEEHEZROE
ED

(0 )(SD) - 1ZHREtStE  Stat 0 2%R
(LINE) - 1 ROESTE Stat 1 Z&RK
(2J(QUAD) : 2rO)EstE Stat 2 &R
((EXP) - EMORSE Stat 3 Z&RK
(2 )(LOG) : WHOFEE Stat 4 &R
5 )(PWR) : NEER@QFESTE  Stat 5 2FR
CeUNV) - BHOREE Stat 6 Z&RK
BIREETETROBD I EDTE MBI TRLRORD
EHBYTTI,

x YT () OEHE

sx YT () OIZERE
® ox | BYT () OREERE
n YT

Xx BT () O#BFD

Xx? BTV () D2EDF
EEIOL

sy BT () OFERE
oy | YV () DRIEERE
Xy YT () OBF

o | 2 [ ¥¥TW () o2mam
Zxy | YW () DFEDF

r 1BRIRE

a QR DORE

b QR ORE

c 2RANIBR (y=a+bx+cx?) DR
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1EHIREEE
ODiETE. BLUERERBEROE

1LRAFETE
DE@ROBADFRE c ZBR) DIFETRICINA
T, xICHI By DREBHEREY IS L UyICHT
SxDEEBHEEB)ZRDE T

BHOR. IROR. NEROKR. EROFE
DOE@ROBRDFRE =R <) DRETRICNA
T, xICHT By DHEBHEEY)BLOYICHT S
TDEEBHEE)ERDE T, 2L, 50
QRsTEE¥NEN0ORA% ROBRICERL
THEL TV B LU LBMOIRETRIE. AN
LT —RICHT DD TIIRL., BEfishicT—
RICKBDIMETBICBYE T,

2xO)RstE
DE@QDMmEtEa. BLU2RABX(y =a + bx +
XD DFBa. b, cERDFET, BB, 2RORHE
TR (FSHETEZ P A

o WEBX' DEH2DHBIBE. (endF) (=) %IBL T
T,

o B KV (rel)EAVTHSTER A2 E > 1518 %
THZENTEFEY,
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R WNRO

75.71428571
12.37179148
7.
= 530.
Zi?= 41°200.
sx= 13.3630621
sx?= (=) 178.5714286
959 _10+50= 95 (= ){arm) (X))
SX (=D ey Csx ) (X
50 (=) 64.43210706
x=60-P(t) ? 60 WaTH (o J( )
= 0.102012
=-05->R()? 0.5 F—) (=) 0.691463
x |y 0.
2 5 1.
2| 5 2.
12 |24 3.
21 | 40 40 3 4.
21 | 40 25 5.
21 | 40 (ReD)(a) 1.050261097
15 | 25 ) 1.826044386
0.995176343
8.541216597
RCL 15.67223812
x=3 > y'=? 3 6.528394256
y=46 — x'=? 46 24.61590706
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oo8) (1 J(2) 0.

12 () ) 41 (DATA) 1.

8 13 2.

)) 2 3.

200 4.

15 71 5.

) 5.357506761

) -3.120289663

0.503334057

x=10 - y'=? 10 24.4880159

y=22 — ¥'=? 22 9.63201409

—3.432772026

9.63201409
F—RANEEIE

ADUtcF—RE. E—R4A2ZEF T DH\(2nd)(ca) %18
TETRELTOET, FLLTF—EREANTREE
F. *NETOAEY—DARBESUPLTLEEN,
[F—2DAN]
18Rt
F—R[@ATA). 13
T—A2 () )EROATA)(B—T—2 HMERDZE)
2EHRST
F—Bx()T—Ry0AA). F1zld
T =R x0T — Ry )R (OATA) (B —D2ZEH
TR HIERDBE)
® MR T—RIE. 100EZTANTBIENTEET,
1 BRIt Tld. ERELOT—RE 14, EHBY
DT—RF2HEEADVNLET, 2BHIRST TR,
ERELOT—RE 24, EHBVDOT—RE 34
AUV ELETD,
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[F—42DETE]

T —ADANSEDP((ATA) % BT 7))

ONS) TCANPDT—REBETEFET,

TF—RDANE(ATA) %I L -5

A )/ (¥O)EE>T. ANBHAOT—RERRT
BENTEFET,

(V)BT ERVEOANT—AHE. (A)%1BT
ERVFLOANT—EDBIBEICRRSNE T,
ADT—&RIE. ‘Xn=", ‘Yn=", ‘Nn=" (g ANT—
LY EOANBEOEE TY)EBE & ICRRS
nExd,
STELICOARNT—AERRLTOBREEIC, I E
LOEZANDLT. PATAABTEETET D &N
TEFEY, (w)%EFES>E. 1DOF—2EV L%
FEHDTEIET D ENTEFET,

o A/VY VARG, KEIDABICK RSN TOROA
BHBDEEZRLTVET, (A )/ v )BT E
RN TOBABEZERRLE T,

e ANLicT—Aaty hEHEETDEEGF. BELIC
WF—a+tv FDBEAFRRS B THS(@ndF)(cd)
ZBLTLIZEV, T—a2 Y FISEESINE T,

o HLLWT—%tv h%2BI0TDEEF. (ONc)%#IBL
THB. T—RANBOAAEIBL TIEE0,

- DATA
30 (mobg) (1 (o) o.
40 30 1.
40 40 2 2.
50 50 3.
{

- DATA
30 G2 ES
45 45 3 X2 = 45.
45 ) N2= 3.
45
60 (¥ 60 X3 = 60.
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HEtETE

e aE=t
e y=a+bx
22ROz y=a+bx+cx?

BHOIZ y=a-ce”
N ONF y=a+bsInx
NEFEQB | y=a-x

WHO)Z y=a+bl—

- 2X a2 — nx2
X—Tl ox=/——"m—m
n
Xx2 — nx2 Tx=x1+ X2+ + Xy
sx= /= — B0 = X2 4 X2 e

- o= /B
y n n
S22 Zxy = x1y1 + X292 + -+ + Xpyn
sy = [ Ty =y1+y2+ ety
n-1 Ty = y12 4y + e 4y

(n: YT IVED

HREESTE TR, ROELDBIBELS—IIRBRYET,

o PRBRF I-(FEtERROIEIEN X 101012 L
WH. ¥NEBADHES

o NRINODBE

e BEOHDEARERDLDE LICHEE

o 2ROIRSTE TERARDSNAD > 1BE
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e 01 o —ee 10 s
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ax + by = ¢y
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ay by
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@37T&EIL RIS -

ax + by + ¢z =d ay by ¢4
azx + boy + coz = ds |D|= ap by ¢
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o THIXDEBDO A0 ICBBBER>ITS—EBUET,

o STERRDLUBRDHBROMEIEN1010L EIC7ED
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(Moog)(2 J(o )
+3y=4 2 3 4
Bx+6y=7 5 6 7
? [x] ~1.
? b1 2.
et(D) = ? [det(D)] -3.

[ xry=z=9 1 (@01 (@) 1 (F=)(En) 9 ()

6x+6y—z=17 6 (ENT) 6 (ENT) 1 (#/=)(ENT) 17 (ENT)
14x—T7y+2:=42 14 (enT) 7 (3/=)(EnT) 2 (ENT) 42

x=7 [x] 3.238095238
y="? ! ~1.638095238
=7 [2] -7.4
det(D) = ? [det(D)] 105.

2R/ 3RBEN

2RARR(ax’+bx+c=0) BKOUIRAHER
(axP+bx’+cx+d=0) DBRERHDZEDTEFT,
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o B RABXEEK. REUBE(a. B E)% AN (ENT)
ZBLTANDLET,

o FHMEAINTANIE. (EnDEIBTEBERTL
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RETRHBEN DY ET,
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(mopg (2 J(2 )
32 +4x—95=0 3 (EnT) 4 (BENT)(+/—) 95
x1="7 5.
x2=7? -6.333333333
(2ndF) (ENT) 5.

5x+4x2+3x+7=0 5(ENT) 4 (ENT) 3 (ENT) 7

X1=7? ~1.233600307

x2=7? 0.216800153
. 1.043018296;

x3=7? 0.216800153
-1.043018296;
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DEREIBE— F (xy ¥ VR IVRUD)
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6%(7-9i) x
(-5+8i) = 8 L= 222,
+ 606. ;
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KRHFT,

b s =D
tane—a 5. a= tan @
P o B o
sinf= ¢ HhH5. ¢c= sin g




o LatAEBHDLH>TLBEER. UTOR%EE-T
ROETo

tan6=% H5. b=a-tan b
_8 nE =2
cosg=4 H5. ¢ cos 0

TRICBVLTBDDERE /LD > TOBDEE, EB(8)
(&2
BE 2DOEEH5. ZALEF-> THEEZRDS

ZENTEZT,
A sinf=—¢ h5.
c —an-1(R)
1am f=sin 1(3> ©)
B i c  COs 6=% ns.
(a
- a ............
6=cos 1(@) ®
tan@z% h5.
IR oR DO
f=tan 1(3) ®
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(2ndF) () (CC) (arpra) (v ) (CC) (apra) (v ) (=)

100 C O AP ) =18 )

(aPra) (M (=6 IO JC=)) — 24m? (S)

4D EED

MR(N0)20m/s THIFToR—ILDB0° DAE(6)TLE
PUK LI 2.5RBODEE(MIE?

Vo (20%) BH ROXEE > TRDET
|h h=Vot-sine—% gt?
(g : ENNRED.B0665m/s2)
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o ZHOBLTI}. RAIE L TIRMEBOR TRIHIIC £
DRENELET, 21U, Bl TEHEZETS &
RENRBENT, BELIKRESBYET, v, 4,
nl, &, IR EABTEMITEEZTo>TLIREHR
ENRBEINT. REHIKRE<BRYET., o, BY
ORERB LFVZHRDEFE TRHREIRBINTK
ERYET,

o STEEEH 1 £1099~£9.999999999 X 10%8H & V0

BREVESHER. SLOBRPRRDMEIBEN109°
RBOBEF0ERGLTHE., BHLRERETVL
ENCR

BE% STEEE
DEG: |[x]|<10"
(tanx:|x|#90 (2n—1))*

sin x, cos x, RAD: |x|<%x1o‘°
tan x (tanx:|x|# % (2n—1))*

GRAD: |x|<%x1o*°
(tanx :|x|# 100 (2n—1))*

sin~'x, cos™"x [x|=1
tan'x, S\x [x] <101
In x, log x 10%° < x < 107

*+y>0: —10'"® < xlog y< 100

+y=0: 0<x<10'®

¥ +y<0: x=n 1
(0<|x|<1:7=2n—1,x¢0)*,
—10"° < xlog | y | < 100

< ysO0: —10‘°°<17Iogy<100 (x#0)

+y=0: 0<x< 10"

Xy « y<0: x=2n-1

O<|x|<t :T=n,x#0)",
-10% <L log] y| <100

e’ —10'" < x = 230.2585092
10* -10'" < x < 100
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o STEEE
sinh 3, cosh x, [x] < 230.2585092
tanh x
sinh™" x | x]<10%
cosh™' x 1<x<10%
tanh™' x [x|<1
X2 | x|<10%
X2 | x| <2.15443469 x 10%
WX 0=x<10'®
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nkr n! 100
anis 10
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nCr 0sr=69
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GO 10
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DEG: |6|<10"
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—BIN BIN : 1000000000 = x =< 1111111111
—PEN 0<x=< 111111111
—0CT PEN : 2222222223 < x =< 4444444444
—SHEX 0 < x < 2222222222
AND OCT : 4000000000 < x < 7777777777
OR 0 =<x= 3777777777
XOR HEX : FDABF41C01 < x < FFFFFFFFFF
XNOR 0 < x < 2540BE3FF
BIN : 1000000000 = x = 1111111111
0=x=111111111
PEN : 2222222223 < x < 4444444444
NOT 0 < x < 2222222221
OCT : 4000000000 = x < 7777777777
0 < x < 3777777777
HEX : FDABF41CO01 < x < FFFFFFFFFF
0 =< x = 2540BE3FE
BIN : 1000000001 < x < 1111111111
0= x=< 111111111
PEN : 2222222223 < x < 4444444444
NEG 0 = x = 2222222222
OCT : 4000000001 = x = 7777777777
0 < x < 3777777777
HEX : FDABF41C01 = x = FFFFFFFFFF
0 =< x = 2540BE3FF
*n, . BY
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INTRODUCTION

Thank you for purchasing the SHARP Scientific Calculator Model
EL-520E.

After reading this manual, store it in a convenient location for
future reference.

Operational Notes

* Do not carry the calculator around in your back pocket, as it
may break when you sit down. The display is made of glass
and is particularly fragile.

¢ Keep the calculator away from extreme heat such as on a car
dashboard or near a heater, and avoid exposing it to exces-
sively humid or dusty environments.

¢ Since this product is not waterproof, do not use it or store it

where fluids, for example water, can splash onto it. Rain-

drops, water spray, juice, coffee, steam, perspiration, etc. will

also cause malfunction.

Clean with a soft, dry cloth. Do not use solvents or a wet cloth.

Do not drop it or apply excessive force.

Never dispose of batteries in a fire.

Keep batteries out of the reach of children.

This product, including accessories, may change due to up-

grading without prior notice.

NOTICE

* SHARP strongly recommends that separate permanent
written records be kept of all important data. Data may be
lost or altered in virtually any electronic memory product
under certain circumstances. Therefore, SHARP assumes
no responsibility for data lost or otherwise rendered
unusable whether as a result of improper use, repairs,
defects, battery replacement, use after the specified battery
life has expired, or any other cause.

* SHARP will not be liable nor responsible for any incidental
or consequential economic or property damage caused by
misuse and/or malfunctions of this product and its
peripherals, unless such liability is acknowledged by law.

4 Press the RESET switch (on the back), with the tip of a ball-
point pen or similar object, only in the following cases. Do not
use an object with a breakable or sharp tip. Note that pressing
the RESET switch erases all data stored in memory.

* When using for the first time

* After replacing the batteries

¢ To clear all memory contents

* When an abnormal condition occurs and all keys are inopera-
tive.
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If service should be required on this calculator, use only a
SHARP servicing dealer, SHARP approved service facility, or
SHARP repair service where available.

Hard Case

-

DISPLAY

m ) <Symbol

Equation— §5 in3E+ooss
Displa [ l n-98
Pey [t 234567830
Mantissa Exponent
¢ During actual use, not all symbols are displayed at the same
time.
¢ Only the symbols required for the usage under instruction are
shown in the display and calculation examples of this manual.

«/= : Appears when the entire equation cannot be displayed.
Press («)/("») to see the remaining (hidden) sec-

=y

tion.

xylr@ : Indicates the mode of expression of results in the
complex calculation mode.

a/w : Indicates that data can be visible above/below the

screen. Press (_a )/(_¥ ) to scroll up/down the view.
2ndF : Appears when is pressed.

HYP : Indicates that has been pressed and the hyper-
bolic functions are enabled. If are pressed,
the symbols “2ndF HYP” appear, indicating that in-
verse hyperbolic functions are enabled.

ALPHA: Appears when (STAT VAR), or is
pressed.

FIX/SCI/ENG: Indicates the notation used to display a value.

DEG/RAD/GRAD: Indicates angular units.

: Appears when statistics mode is selected.

M : Indicates that a value is stored in the independent
memory.
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? : Indicates that the calculator is waiting for a numerical
value to be entered, such as during simulation calcula-

tion.

£ : Appears when the calculator shows an angle as the
result in the complex calculation mode.

i : Indicates an imaginary number is being displayed in

the complex calculation mode.

BEFORE USING THE CALCULATOR

Key Notation Used in this Manual
In this manual, key operations are described as follows:

ex g To specify e :
To specify In :
To specify F :
Functions that are printed in orange above the key require
to be pressed first before the key. When you specify the
memory, press first. Numbers for input value are not
shown as keys, but as ordinary numbers.

Power On and Off
Press to turn the calculator on, and to turn it off.

Clearing the Entry and Memories

Operation Entry M A-F, X,Y STAT*
(Display) ANS  STAT VAR®
(@) X X X
@) X @) @)
Mode selection (@) X O O
(P e (o ) (o)™ ) ©) O O
e O ©] O @)
RESET switch ©) ®) O ©]

Q: Clear X : Retain

*1 Statistical data (entered data).

*2 X, sx, Ox, n, 2x, x2, §, sy, oy, Xy, 2y?, Zxy, r, a, b, c.

*3 All variables are cleared.

* This key combination functions the same as the RESET
switch.
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[Memory clear key]
Press to display the menu. gEM ?ESET
¢ Toclearall variables (M, A-F, X, Y, ANS,

STAT VAR), press (0 J)("o ) or (o J(ENT).

¢ To RESET the calculator, press (1 J(0 ) or (1 J(ENT).
The RESET operation will erase all data stored in memory,
and restore the calculator's default setting.

Entering and Correcting the Equation

[Cursor keys]

¢ Press (<) or (» ) to move the cursor. You can also return
to the equation after getting an answer by pressing (» )
(C«)). See the next section for using the Ca ) and (v )
keys.

¢ See ‘SET UP menu’ for cursor use in the SET UP menu.

[Insert mode and Overwrite mode in the Equation display]

¢ Pressing switches between the two editing modes:
insert mode (default); and overwrite mode. A triangular cursor
indicates that an entry will be inserted at the cursor, while the
rectangular cursor indicates to overwrite preexisting data as
you make entries.

* Toinsert a number in the insert mode, move the cursor to the
place immediately after where you wish to insert, then make a
desired entry. In the overwrite mode, data under the cursor
will be overwritten by the number you enter.

* The mode set will be retained until the next RESET operation.

[Deletion key]

¢ To delete a number/function, move the cursor to the number/
function you wish to delete, then press (DEL). If the cursor is
located at the right end of an equation, the key will
function as a back space key.

Multi-line Playback Function

Previous equations may be recalled in the normal mode. Equa-

tions also include calculation ending instructions such as “=”

and a maximum of 142 characters can be stored in memory.

When the memory is full, stored equations are deleted in the

order of the oldest first. Pressing ("a ) will display the previous

equation. Further pressing (Ca ) will display preceding equa-

tions (after returning to the previous equation, press (¥ ) to

view equations in order). In addition, (2ndF)(_A ) can be used to

jump to the oldest equation.

¢ To edit an equation after recalling it, press (» ) (C<)).

¢ The multi-line memory is cleared by the following operations:
(2ndF) (Cca), (including the Automatic Power Off
feature), mode change, memory clear ((2ndF) (W-CLR)), RESET,
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(2ndF) (raoow), ((RcL)) (aNs), constant calculation, differ-
ential/integral calculation, chain calculation, angle unit con-
version, coordinate conversion, N-base conversion, numeri-
cal value storage to the temporary memories and independ-
ent memory, solver function and simulation calculation.

®3(5+2)= 3 5 2(O00O=D 21.
@3x5+2= 3 5 2(=) 17.
@3x5+3x2= 3 5 3 2(=) 21.
-® (@) Ca) 21.
-@ &) 17.
- ™) 21.
-@ a) 17.

Priority Levels in Calculation

Operations are performed according to the following priority:

) Fractions (114, etc.) @ £, engineering prefixes (3 Functions
preceded by their argument (x, 2, nl, etc.) @ Y5 =/ ® Im-
plied multiplication of a memory value (2Y, etc.) & Functions
followed by their argument (sin, cos, etc.) @ Implied multiplica-
tion of a function (2sin30, etc.) ® «Cr, nPr (@ x, + 40 +, — @) AND
12 OR, XOR, XNOR @3 =, M+, M—, =M, }DEG, »RAD, PGRAD,
DATA, CD, —r6, —xy and other calculation ending instructions
¢ If parentheses are used, parenthesized calculations have

precedence over any other calculations.

INITIAL SET UP
Mode Selection

(MopE) (o ): Normal mode (NORMAL)
(Mobg) (1 ): Statistic mode (STAT)

(Mobg) ("2 ): Equation mode (EQN)

(MopE) (s ): Complex number mode (CPLX)

SET UP menu
Press to display the SET UP menu.
* A menu item can be selected by:
* moving the flashing cursor by using
(™) (4, then pressing DRG FSE TAB
(C=1 key), or 0 1
* pressing the number key correspond-
ing to the menu item number.
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¢ If . or w is displayed on the screen, press (a Jor (¥ ) to
view the previous/next menu screen.
¢ Press to exit the SET UP menu.

[Determination of the Angular Unit]

The following three angular units (degrees, radians, and grades)
can be specified

* DEG () :Press G0 )0 ).
¢ RAD (rad): Press ).
¢ GRAD (g): Press (sETwp)(_o J(2 ).

[Selecting the Display Notation and Decimal Places]

Four display notation systems are used to display calculation

results: Floating point; Fixed decimal point; Scientific notation;

and Engineering notation.

¢ When the FIX, SCI, or ENG symbol is displayed, the number of
decimal places (TAB) can be set to any value between 0 and 9.
Displayed values will be reduced to the corresponding number of
digits.

[Setting the Floating Point Numbers System in Scientific Notation]
Two settings are used to display a floating point number: NORM1
(default setting) and NORM2. A number is automatically dis-
played in scientific notation outside a preset range:

» NORM1: 0.000000001 = |x| = 9999999999

¢ NORM2: 0.01 = |x| = 9999999999

100000+3=

[NORM1] 100000 (=) 3 (=) 33'333.33333
—[FIX] 5 (o) 33'333.33333

[TAB 2] 33'333.33
—[SCI] 3.33 x10%
—[ENG] 33.33 x10%
—[NORM1] 33'333.33333
3+1000=

[NORM1] 3 (=) 1000 (=) 0.003
—[NORM2] 3. x10%
—[NORM1] 0.003




SCIENTIFIC CALCULATIONS

¢ Press (Mobg)(_o ) to select the normal mode.

¢ In each example, press to clear the display. If the FIX,
SCI, or ENG indicator is displayed, clear the indicator by
selecting ‘NORM1’ from the SET UP menu.

Arithmetic Operations
¢ The closing parenthesis just before (=) or may
be omitted.

45+285+3= 45 285 (£)3( =) 140.
1846 _ 18 6 =)
15-8 15(=)8 (=) 3.428571429

42x(-5)+120= 42 (X )(*F2) 5 () 120 (=) -90.

(5x10%)+(4x10)= 5 (Ep) 3 (=) 4

1°250°000.

Constant Calculations

¢ |In constant calculations, the addend becomes a constant.
Subtraction and division are performed in the same manner.
For multiplication, the multiplicand becomes a constant.

¢ In the constants calculations, constants will be displayed as K.

34457= 34 57 (=) 91.
45457= 45 = 102.
68x25= 68 25(=) 1700.
68x40= 40 (=) 2'720.
Functions

* Before starting calculations, specify the angular unit.

Sin60[°]= (one)(sin) 60 (=) 0.866025403
c0s ™ [rad]= EErw (o) () (eos) ()

477 @R T4 ODED 0.707106781
tan-'1=[g] m@ (enaF) (fan) 1 (=) 50.
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* The range of the results of inverse trigoniometric functions

O=sin"x, 0=tan"' x 0 =cos ' x
DEG —-90<6=<90 0=<6=<180
RAD —%595% O<O=<mn
GRAD -100 <6 < 100 0=6=<200
(cosh 1.5 + (one)(()(hyp)(cos) 1.5
sinh 1.5) = ) 1.5 O] 20.08553692
tanh*‘i = 5
7 =)700=) 0.895879734
In20 = (n)20(=) 2.995732274
log 50 = 50 (=) 1.698970004
e = 3(=) 20.08553692
107 = 1.7 (=) 50.11872336
AL 6 7
6 7 0.309523809
2 —3*x 52 = 8O )F=)2(=309)
4 5(x)(=) -2°024.984375
(1255 12 3 4
(=) 6.447419591
8= 8 (x)(=) 512
49 —/81 = (2ndF) () 49 (=) 4 () (W)
81 (=)
/27 = 27 (=) 3.
4= 4 @ndd)(n (=) 24.
1oPs = 10 3(=) 720.
sCo= 5 2(=) 10.
500x25%= 500 25 125,
120+400=2% 120 (=) 400 30.
500+(500x25%)= 500 25 625.
400-(400x30%)= 400 (=) 30 280.
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Differential/Integral Functions

Differential and integral calculations are only available in the

normal mode. For calculation conditions such as the x value in

differential calculation or the initial point in integral calculation,

only numerical values can be entered and equations such as 22

cannot be specified. It is possible to reuse the same equation

over and over again and to recalculate by only changing the
conditions without re-entering the equation.

¢ Performing a calculation will clear the value in the X memory.

¢ When performing a differential calculation, enter the formula first
and then enter the x value in differential calculation and the minute
interval (dx). If a numerical value is not specified for minute inter-
val, x=0 will be |x|x10-° and x=0 will be 107 from the value of the
numeric derivative.

* When performing an integral calculation, enter the formula
first and then enter a range of integral (a, ») and subintervals
(n). If a numerical value is not specified for subintervals,
calculation will be performed using n=100.

Since differential and integral calculations are performed based

on the following equations, correct results may not be obtained,

in certain rare cases, when performing special calculations that
contain discontinuous points.
Integral calculation (Simpson’s rule): ,
—a

S=1§h{f(a)+4{f(a+h)+f(a+3h)+ ------ +far(N-DR) [ h="
+2{f (a+2h)+f(a+4h)+---+f(a+(N=2)h)}+f(b)} N=2n

asxsb

Far E)~a-%)
dx

[When performing integral calculations]
Integral calculations, de-
pending on the integrands
and subintervals included,
require longer calculation
time. During calculation,
“Calculating!” will be dis-
played. To cancel calcula-
tion, press (on/c). Note that
there will be greater inte- | © % x‘ﬁbx
Xa-
gral errors when there are Xs
large fluctuations in the integral values during minute shifting of the
integral range and for periodic functions, etc., where positive and
negative integral values exist depending on the interval.
For the former case, divide integral intervals as small as possi-
ble. For the latter case, separate the positive and negative val-
ues.

Differential calculation: f'(x)=

<
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Following these tips will allow results of calculations with greater
accuracy and will also shorten the calculation time.

i ( — 0.5¢ + 6v) EREER(T)(T) 4 (=1 05

x=2 )6
(dx=0.00002 2 50.
x=3 3 0.001 130.5000029
(dx=0.001
2 (@ =5)dx @R)Erm ()(xF)(=)5
n=100 2 8 138.
n=10 (Enm) (BN (EnT) 10 (ENT) 138.

Random Function

The Random function has four settings for use in the normal and

statistics mode. (This function cannot be selected while using

the N-Base function.) To generate further random numbers in

succession, press (ENT). Press to exit.

e The generated pseudo-random number series is stored in
memory Y. Each random number is based on a number series.

[Random Numbers]

A pseudo-random number, with three significant digits from 0 up

to 0.999, can be generated by pressing (2ndF) favov) (0 ) (ENT).

[Random Dice]

To simulate a die-rolling, a random integer between 1 and 6 can

be generated by pressing (enT).

[Random Coin]

To simulate a coin flip, 0 (head) or 1 (tail) can be randomly

generated by pressing (2ndF) (raoov) (2 ) (ENT).

[Random Integer]

An integer between 0 and 99 can be generated randomly by

pressing (EnTJ.

Angular Unit Conversions
Each time are pressed, the angular unit changes in
sequence.

90°— [rad] 90 1.570796327
—[g] 2 100.
=1 90.
sin0.8 = [°] 0.8 (=) 53.13010235
— [rad] 0.927295218
- [g] 59.03344706
- [] 53.13010235
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Memory Calculations

Mode ANS M AF, X.Y
NORMAL O O O
STAT (@) X X
EQN X x x
CPLX O O X
Q' Available X : Unavailable

[Temporary memories (A-F, X and Y)]

Press (s70) and a variable key to store a value in memory.
Press and a variable key to recall a value from the
memory.

To place a variable in an equation, press and a variable key.
[Independent memory (M)]

In addition to all the features of temporary memories, a value
can be added to or subtracted from an existing memory value.
Press (on/c)((sT0) (™ ) to clear the independent memory (M).
[Last answer memory (ANS)]

The calculation result obtained by pressing (_= ) or any other
calculation ending instruction is automatically stored in the last
answer memory.

Note:

* Calculation results from the functions indicated below are auto-
matically stored in memories X or Y replacing existing values.
* Random function.......... Y memory

e —rf, —=xy .. Xmemory (r or x), Y memory (6 or y)
Use of or will recall the value stored in memory
using up to 14 digits.

8 2 (sT0)(m) 16.

24+(8x2)= 24 (%) V=) 1.5
(8x2)x5= (e (M )(xJ 5 (=) 80.
0.

$150x3:M+ 150 3 450.
+)$250:M2 =M1+250 250 250.
—)M2x5% reL)(M )(X )5 35.
M (2ndF) (=) (ReL) (M) 665.
$1=¥110 110 110.
¥26,510=$? 26510 (=) 241.
$2,750=¥? 2750 (x)(rel)(Y (=) 302’°500.
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r=3cm (r—=Y) 3 3.
nre=? ) ) (v )

=) 28.27433388
224 4(FO4EFI6 (=) 24
"
o (A)60- (A 3 () () () (7 60 ()
x(A)+60+(A)= () (ans) (=) 32.2

*

Entry of the multiplication procedure is omitted between "z"
and a variable.

Chain Calculations

* The previous calculation result can be used in the subsequent
calculation. However, it cannot be recalled after entering
multiple instructions.

¢ When using postfix functions (\/7, sin, etc.), a chain calcula-
tion is possible even if the previous calculation result is cleared

by the use of the or keys.

6+4=ANS 6 4() 10.
ANS+5 5(=) 15.
8x2=ANS 8 2(=) 16.
ANS? =) 256.
44+37=ANS a4 37 (=) 81.
VANS = @R (=) 9.

Fraction Calculations

Arithmetic operations and memory calculations can be performed

using fractions, and conversion between a decimal number and

a fraction.

¢ If the number of digits to be displayed is greater than 10, the
number is converted to and displayed as a decimal number.

sp+dchyl @D 1ED2(H)
4 3 4.5.6"
—[a.xxx] 4.833333333
—>[d/c] 296
105= 2(F0)3(=)  4.641588834
(%)Z 7 5 5(=) 16807 3125
( 1 )%_ 1 8 1 3
8/ =) 1.2
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V/j—é: 64 (Pe) 225 (=) 8,15
2 _ O2G930) @)

3 (D3040 8.81
;'—3= 12 (@) 23 (=) 12,23
es. 1o 2@we) 3 (@) 2 (=) 0°31'1.5”
1x10°8

PwT 1(E)8 )2 (E) 3 () 1.2

A=7 @®) 7 GB)(A) 2

4= 4 (@OER (A (=) 4.7

1.25 +%= faxxx] 1.5 2 5(=) 1.65

—fal] 1:13.:20
4r5r6_4%

Binary, Pental, Octal, Decimal, and Hexadecimal
Operations (N-Base)

Conversions can be performed between N-base numbers. The
four basic arithmetic operations, calculations with parentheses
and memory calculations can also be performed, along with the
logical operations AND, OR, NOT, NEG, XOR and XNOR on
binary, pental, octal and hexadecimal numbers.

Conversion to each system is performed by the following keys:

(*h” appears.), (“P* appears.),
(‘0" appears.), (‘K" appears.),

(nb n‘ nPn‘ nnn and nHu disappear.)
Note: The hexadecimal numbers A — F are entered by pressing
(ensn), (7], (x2], (32, (Jeg), and (T ), and dis-

played as follows:

A—-AB—-4tC—>!{,D>d E=FtF—>F
In the binary, pental, octal, and hexadecimal systems, fractional
parts cannot be entered. When a decimal number having a
fractional part is converted into a binary, pental, octal, or hexa-
decimal number, the fractional part will be truncated. Likewise,
when the result of a binary, pental, octal, or hexadecimal calcu-
lation includes a fractional part, the fractional part will be trun-
cated. In the binary, pental, octal, and hexadecimal systems,
negative numbers are displayed as a complement.
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DEC(25)—BIN

25 11001 °

HEX(1AC) 1AC
—BIN 110101100°
—PEN 3203°
—0CT 654°
—DEC 428.
BIN(1010-100) (2ndF) (=BN) () 1010 (=) 100 (D)
x11 = )11 (=) 10010°
BIN(111)—NEG 11 (=) 1111111001 °
HEX(1FF)+ 1FF
OCT(512)= 512 (=) 1511°
HEX(?) 349+
2FEC- 2FEC (=)
2C9E=(A) 2C9E 34E"
+)2000— 2000 (=)
1901=(B) 1901 6FFH
(©) (ReD (M) A4d*
1011 AND 1011
101 = (BIN) 101 (=) 10
5A OR C3 = (HEX) 5A (or) C3 (=) db+
NOT 10110 = (Not) 10110 (=) 1111101001 °
(BIN)
24 XOR 4 = (OCT) 24 (xom) 4 (=) 20°
B3 XNOR B3
2D = (HEX) 2D (=) FFFFFFFF61"
—DEC -159.

Time, Decimal and Sexagesimal Calculations
Conversion between decimal and sexagesimal numbers can be
performed, and, while using sexagesimal numbers, conversion
to seconds and minutes notation. The four basic arithmetic
operations and memory calculations can be performed using
the sexagesimal system.

Notation for sexagesimal is as follows:

2934 5678 "

degree aJ g - second

minute
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12°39'18.05” 12 39 18.05

—[10] 12.65501389
123.678—[60] 123.678 123°40°40.8”
3h30m45s + 30 45 6

6h45m36s = [60] 45 36 (=) 10°16°21.”

56 12
0 34567 (=) 1234°56'47.”

1234°56'12” +
0°0'34.567” = [60]

3h45m —

1.69h = [60] 2°3°36.”
sin62°12'24” =[10]  (Gsin) 62 12 24("=") 0.884635235
24°—["] 86’°400.
1500"—=["] 0 0 1500 (MATH (3 ) 25.

Coordinate Conversions
* Before performing a calculation, select the angular unit.

P (1 (50)
y <> V
0
Rectangular coord Polar coord.
¢ The calculation result is automatically stored in memories X and Y.

* Value of rorx: Xmemory e« Value of 6 or y: Y memory

ﬂ

7.211102551
33.69006753
7.211102551

11.32623792
8.228993532
11.32623792

(r=14 (x:
0=360  \y=
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Calculations Using Physical Constants

A constant is recalled by pressing followed by the number

of the physical constant designated by a 2-digit number.

The recalled constant appears in the display mode selected

with the designated number of decimal places.

Physical constants can be recalled in the normal mode (when

not set to binary, pental, octal, or hexadecimal), statistics mode,

and equation mode.

Note: Physical constants and metric conversions are based
either on the 2002 CODATA recommended values or
1995 Edition of the “Guide for the Use of the International
System of Units (SI)” released by NIST (National Institute
of Standards and Technology) or on ISO specifications.

No. Constant Symbol Unit
01 | Speed of light in vacuum ¢ ¢ ms
02 | Newtonian constant of gravitation G m® kg™ s
03 | Standard acceleration of gravity on m s
04 | Electron mass me kg
05 | Proton mass mp kg
06 | Neutron mass mn kg
07 | Muon mass my kg
08 | Atomic mass unit-kilogram lu kg
relationship
09 | Elementary charge e C
10 | Planck constant h Js
11 | Boltzmann constant k JK!
12 | Magnetic constant Uy N A=
13 | Electric constant & F m~
14 | Classical electron radius Te m
15 | Fine-structure constant (¢4
16 | Bohr radius a, m
17 | Rydberg constant R m~'
18 | Magnetic flux quantum D, Wb
19 | Bohr magneton U JT
20 | Electron magnetic moment Ue JT!
21 | Nuclear magneton Uy JT1
22 | Proton magnetic moment Uy JT
23 | Neutron magnetic moment Un JT
24 | Muon magnetic moment Uu JT!
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No. Constant Symbol Unit

25 | Compton wavelength Ac m

26 | Proton Compton wavelength Ae,p m

27 | Stefan-Boltzmann constant o W m=2K*

28 | Avogadro constant Ny L mol-!

29 | Molar volume of ideal gas Vi m? mol-’'

(273.15 K, 101.325 kPa)

30 | Molar gas constant R J mol-' K

31 | Faraday constant F C mol!

32 | Von Klitzing constant Rk Ohm

33 | Electron charge to mass quotient -e/me C kg™

34 | Quantum of circulation h/2me m? s~

35 | Proton gyromagnetic ratio p s T

36 | Josephson constant K, Hz v~

37 | Electron volt eV J

38 | Celsius Temperature t K

39 | Astronomical unit AU m

40 | Parsec pc m

41 | Molar mass of carbon-12 M(C) kg mol-!

42 | Planck constant over 2 pi h Js

43 | Hartree energy En J

44 | Conductance quantum G, s

45 | Inverse fine-structure constant o’

46 | Proton-electron mass ratio mp/me

47 | Molar mass constant My kg mol~'

48 | Neutron Compton wavelength Aen m

49 | First radiation constant ¢ W m2

50 | Second radiation constant c; mK

51 | Characteristic impedance of z, Q

vacuum

52 | Standard atmosphere Pa
Vo =15.3m/s (one) 15.3 (X ) 10 (+) 2 (2ndF)
t=10s 03 10 =D 643.3325

Vot+ ;— gt?=?m
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Metric Conversions

Unit conversions can be performed in the normal mode (when
not set to binary, pental, octal, or hexadecimal), statistics mode,
and equation mode.

No. Unit Remarks
1 in—cm in rinch
2 cm —in cm : centimeter
3 ft —m ft : foot
4 m — ft m : meter
5 yd —m yd ryard
6 m — yd m : meter
7 mile — km mile :mile
8 km — mile km : kilometer
9 n mile - m n mile : nautical mile
10 m — n mile m : meter
11 acre — m? acre acre
12 m? — acre m? : square meter
13 0z—g oz rounce
14 g—oz g :gram
15 Ib — kg Ib : pound
16 kg — Ib kg : kilogram
17 °F —°C °F : Degree Fahrenheit
18 °C —°F °C : Degree Celsius
19 gal (US)—L gal (US) :gallon (US)
20 L — gal (US) L : liter
21 gal (UK) — L gal (UK) :gallon (UK)
22 L — gal (UK) L : liter
23 fl oz (US) — mL floz (US) : fluid ounce(US)
24 mL — fl oz (US) mL : milliliter
25 fl oz (UK) — mL fl oz (UK) : fluid ounce(UK)
26 mL — fl oz (UK) mL  milliliter
27 J —cal J :Joule
28 cal - J cal : calorie
29 J —cals J 1 Joule
30 calis — J calis : Calorie (15n°C)
31 J — calr J :Joule
32 calt —J calir :|.T. calorie
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No. Unit Remarks
33 hp - W hp - horsepower
34 W — hp W : watt
35 ps =-W ps : French horsepower
36 W — ps w : watt
37 kgf/cm? — Pa
38 Pa — kgf/cm? Pa : Pascal
39 atm — Pa atm : atmosphere
40 Pa — atm Pa : Pascal
41 mmHg — Pa (1 mmHg = 1 Torr)
42 Pa — mmHg Pa : Pascal
43 kgfem — J
44 J — kgfem J : Joule
125yd = ?m (onre) 125 (2ndF)(con) 5 (=) 114.3

Calculations Using Engineering Prefixes
Calculation can be executed in the normal mode (excluding N-
base) using the following 9 types of prefixes

Prefix Operation Unit
k (ko) @At (1) (o) 10°
M (Mega) @A) (1) 10°
G (Giga) AT (G (2) 10°
T (Tera) watH (=) 102
m  (mill) @At (1) () 10°
u  (micro) maTH (1) (5 ) 10°
n  (nano) maTH (1) (Ce ) 10°
p  (pico) watH (7)) 10712
f  (femto) ) 107

100mx10k= 100
10 o) 1°000.
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Modify Function

Calculation results are internally obtained in scientific notation
with up to 14 digits for the mantissa. However, since calculation
results are displayed in the form designated by the display
notation and the number of decimal places indicated, the inter-
nal calculation result may differ from that shown in the display.
By using the modify function, the internal value is converted to
match that of the display, so that the displayed value can be
used without change in subsequent operations.

5:9-ANS @B &ER D CEB(I)

ANSx9= 5(=)9(=) 0.6

[FIX,TAB=1] 9 (=) 5.0
5 (=) 9 (=)@ (D) 06
9 (=" 54

*1 5.5555555555555x107'x9

*2 0.6x9

Solver Function

The x value can be found that reduces an entered equation to “0”.

¢ This function uses Newton's method to obtain an approxima-
tion. Depending on the function (e.g. periodic) or start value,
an error may occur (Error 2) due to there being no
convergence to the solution for the equation.

* The value obtained by this function may include a margin of
error. If it is larger than acceptable, recalculate the solution
after changing ‘Start’ and dx values.

¢ Change the ‘Start’ value (e.g. to a negative value) or dx value
(e.g. to a smaller value) if:
¢ no solution can be found (Error 2).

* more than two solutions appear to be possible (e.g. a cubic
equation).
* to improve the arithmetic precision.

¢ The calculation result is automatically stored in the X memory.

[Performing Solver function]

(1) Press (MoDg)(_0 ).

Input a formula with an x variable.

(3) Press (MATH (0 ).

@) Input ‘Start’ value and press (ENT). The default value is “0”.

Input dx value (minute interval).

® Press .
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sin +-0.5 @B GRE@R(T)(=) 05

Start=0 @A) 0 30.
Start= 180 180 150.

SIMULATION CALCULATION (ALGB)

If you have to find a value consecutively using the same formula,
such as plotting a curve line for 2x2 + 1, or finding the variable
for 2x + 2y =14, once you enter the equation, all you have to do
is to specify the value for the variable in the formula.

Usable variables: A-F, M, X and Y

Unusable functions: Random function

¢ Simulation calculations can only be executed in the normal mode.
¢ Calculation ending instructions other than (_=_) cannot be used.

Performing Calculations
) Press o).
@ Input a formula with at least one variable.
(3 Press (ALGB).
(@ Variable input screen will appear. Input the value of the flash-
ing variable, then press to confirm. The calculation result
will be displayed after entering the value for all used variables.
¢ Only numerical values are allowed as variables. Input of
formulas is not permitted.

¢ Upon completing the calculation, press to per-
form calculations using the same formula.

¢ Variables and numerical values stored in the memories will
be displayed in the variable input screen. To change a
numerical value, input the new value and press (ENT).

e Performing simulation calculation will cause memory loca-
tions to be overwritten with new values.

w0
f) = x5-B2242 33

+
x=-1 1

x=-05 0.5 (+/=)(ENT
A*+B?
)

A=2B=3 2 3 3.605551275
A=2,B=5 5 5.385164807
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STATISTICAL CALCULATIONS

Press to select the statistics mode. The seven sta-
tistical calculations listed below can be performed. After select-
ing the statistics mode, select the desired sub-mode by press-
ing the number key corresponding to your choice.

To change statistical sub-mode, reselect statistics mode (press
(1)), then select the required sub-mode.

(o) (SD) : Single-variable statistics

(LINE) : Linear regression calculation

(QUAD) : Quadratic regression calculation

( : Exponential regression calculation

: Logarithmic regression calculation

(PWR) : Power regression calculation

(Ce J (INV)  : Inverse regression calculation

The following statistics can be obtained for each statistical cal-
culation (refer to the table on the next page):

Single-variable statistical calculation
Statistics of 1) and value of the normal probability function

Linear regression calculation

Statistics of 1) and 2 and, in addition, estimate of y for a given
x (estimate y’) and estimate of x for a given y (estimate x)

Exponential regression, Logarithmic regression,

Power regression, and Inverse regression calculation
Statistics of 1) and (2. In addition, estimate of y for a given x
and estimate of x for a given y. (Since the calculator converts
each formula into a linear regression formula before actual
calculation takes place, it obtains all statistics, except coeffi-
cients a and b, from converted data rather than entered data.)

Quadratic regression calculation
Statistics of (1) and @ and coefficients a, b, ¢ in the quadratic
regression formula (y = a + bx + cx?). (For quadratic regres-
sion calculations, no correlation coefficient (r) can be ob-
tained.) When there are two x” values, press (2ndF)(<—).
When performing calculations using a, » and ¢, only one nu-
meric value can be held.
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X Mean of samples (x data)

sx Sample standard deviation (x data)
@ ox Population standard deviation (x data)
- n Number of samples

3x Sum of samples (x data)
Zx? Sum of squares of samples (x data)

y Means of samples (y data)
sy Sample standard deviation (y data)
oy Population standard deviation (y data)
3y Sum of samples (y data)
@ 3y? Sum of squares of samples (y data)

Sxy Sum of products of samples (x, y)
Correlation coefficient

Coefficient of regression equation
Coefficient of regression equation
Coefficient of quadratic regression equation

e Use and to perform a STAT variable calculation.

AN

- DATA
95 [ 0.
80 95 1.
80 80 2.
75 3.
75 4.
75 50 5.
50
= 75.71428571
ox= 12.37179148
n= [ 7.
Sx= 530.
Se= 41°200.
sx= 13.3630621
= (=) 178.5714286
959 _10450= 95 (=) (X) ()
sx - e () (X 10
50 (=) 64.43210706

x=60 — P(t) ?
t=-05—R(t)?

60 (atTH(Co (D J(=) 0.102012
05 F)OI=) 0.691463
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x |y 0.
2 5 1.
2| 5 2.
12 |24 3
21 | 40 4.
21 | 40 5.
21 | 40 1.050261097
15 | 25 1.826044386
0.995176343

8.541216597

15.67223812

6.528394256

24.61590706

0.

1.

13 2.

2 3

4.

5.

R 5.357506761

-3.120289663

(rRen)(c) 0.503334057

x=10 — y'=? 24.4880159
y=22 — x'=? 9.63201409
-3.432772026

9.63201409

Data Entry and Correction
Entered data are kept in memory until or mode selec-
tion. Before entering new data, clear the memory contents.
[Data Entry]
Single-variable data
Data
Data frequency (To enter multiples of the same
data)
Two-variable data
Data x Data y
Data x Data y frequency (To enter multi-
ples of the same data x and y.)
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Up to 100 data items can be entered. With the single-variable
data, a data item without frequency assignment is counted as
one data item, while an item assigned with frequency is
stored as a set of two data items. With the two-variable data,
a set of data items without frequency assignment is counted
as two data items, while a set of items assigned with fre-
quency is stored as a set of three data items.

[Data Correction]
Correction prior to pressing immediately after a data en-

try

Correction after pressing (DATA):

Delete incorrect data with (on/c), then enter the correct data.

Use (Ca ) (v ) to display the data previously entered.
Press (¥ ) to display data items in ascending (oldest first)
order. To reverse the display order to descending (latest
first), press the (Ca ) key.

Each item is displayed with ‘Xn=", ‘Yn=', or ‘Nn=" (n is the
sequential number of the data set).

Display the data item to modify, input the correct value, then
press (DATA). Using (&) ), you can correct the values of the
data

set all at once.
To delete a data set, display an item of the data set to delete,
then press (2ndF)(_cp ). The data set will be deleted.

¢ To add a new data set, press and input the values, then

press (DATA).

r DATA 4
30 0.
40 1.
40 2.
50 50 3.

|

r DATA 5
30 ()
45 45 3 X2 = 45.
45 ) N2= 3.
45
60 (v)60 X3 = 60.
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Statistical Calculation Formulas

Type Regression formula
Linear y=a+bx
Quadratic y=a+bx+c®
Exponential y=ae®eée”
Logarithmic y=a+belnx
Power y=ae*x
1
Inverse y=a+b s

In the statistical calculation formulas, an error will occur when:
The absolute value of the intermediate result or calculation
result is equal to or greater than 1 x 107,

The denominator is zero.
* An attempt is made to take the square root of a negative number.
* No solution exists in the quadratic regression calculation.

t

Xx2 — nx2
sX =

n-1
-y
V=S

Xy? — ny?
sy=/———F—
- n-1

Normal Probability Calculations

P(r), Q(r), and R(r) will always take positive values, even
when <0, because these functions follow the same principle
used when solving for an area.

Values for P(r), Q(r), and R(z) are given to six decimal places.

1o X
P(1) = ——
(1) \“Mjimez dx

om=-'

N2m

1 e X7
R(t) = — d>
) w‘275[’ €7 dx

x—X
ox

— oo 0

Xx2 — nx2
ox=/—"
n

IX=x1+X2+ -+ X,
%= x1% + x0% + o+ X2

Zy2 — ny?
oy

ZXY = X1Y1 + X2y2 + - + XpYn
Iy=y1+y2+-+yn
Ty2 = 1% + yof + o 4 P2

(t=0) (t<0)

e’?ldx (t=0) (t<0)

. 0

(t=0) (t<0)

t oo — oo t 0 oo

Standardization conversion formula
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SIMULTANEOUS LINEAR EQUATIONS

Simultaneous linear
with three unknowns

equation with two unknowns (2-VLE) or
(3-VLE) may be solved using this function.

@) 2-VLE: (o)

ax + by = ¢y D l_ ay by
I: axx + byy = ¢, Ipl= ‘ a, by
(@ 3-VLE:
ax + by +ciz=d; ay by ¢y
ax + byy + ¢z =d; |D|= a by ¢,
azx + bgy + caz = ds as bz c3

If the determinant D = 0, an error occurs.

If the absolute value of an intermediate result or calculation
result is 1 x 10 or more, an error occurs.

Coefficients ( a1, etc.) can be entered using ordinary arithmetic
operations.

To clear the entered coefficients, press (2ndF)(_cA ).

Pressing when the determinant D is in the display
recalls the coefficients. Each time is pressed, a coeffi-
cient is displayed in the order of input, allowing the entered
coefficients to be verified (by pressing (2ndF)(ENT), coeffi-
cients are displayed in reverse order.) To correct a particular
coefficient being displayed, enter the correct value and then

press (ENT).

(o8 (2 ) (o)
2v+3y=4 3 (EnT) 4 (END)
5x+6y=7 5 (ENT) 6 (ENT) 7
x=7? (END) [x] -1.
y=1? (&) bl 2
det(D) = ? [det(D)] -3.
x+y-z=9 1 (ENT) 1 (D) 1 (/=) (ENT) 9 (ENT)
{6x+6y—z=17 6 (En1) 6 (EnD) 1 () (END) 17 (BvD)
14x—7y+27=42 14 (EnT) 7 (/0 (ENT) 2 (ENT) 42
x=? ] 3.238095238
y=2? ! -1.638095238
=7 (EnT) [2] -7.4
det(D) = ? [det(D)] 105.
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QUADRATIC AND CUBIC EQUATION SOLVERS

Quadratic (ax* + bx + ¢ = 0) or cubic (ax’ + bx> + cx + d = 0)

equation may be solved using this function.
Quadratic equation solver:

(2) Cubic equation solver: 2 3

* Press after entering each coefficient.

¢ The result will be displayed by pressing after entering
all coefficients. When there are more than 2 results, the next
solution will be displayed.

* When the result is an imaginary number, “xy” symbol will
appear. The display can be switched between imaginary and
real parts by pressing (2ndF) («<——).

* The results obtained by this function may include a margin of
error.

32 +4x-95=0 3 (ENT) 4 (ENT)(+/-) 95

x1=? 5.

x2=7? ENT —6.333333333
5.

53+ 4x*+3x+7=0 5(ENT)4 (ENT) 3 (ENT) 7

x1=7 -1.233600307

x2=7 0.216800153

+1.043018296 ;

x3="? ENT 0.216800153

-1.043018296 ;

COMPLEX NUMBER CALCULATIONS

To carry out addition, subtraction, multiplication, and division
using complex numbers, press to select the complex
number mode.

Results of complex number calculations are expressed in two modes:
© (=x): Rectangular coordinate mode (xy appears.)

@ (=re): Polar coordinate mode (r6 appears.)

Complex number entry
(1) Rectangular coordinates
x-coordinate y-coordinate (i )
or x-coordinate y-coordinate

(2) Polar coordinates

rC£Je

r: absolute value 6: argument
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¢ On selecting another mode, the imaginary part of any complex
number stored in the independent memory (M) will be cleared.

* A complex number expressed in rectangular coordinates with
the y-value equal to zero, or expressed in polar coordinates
with the angle equal to zero, is treated as a real number.

e Press MATH(0 ) to return the complex conjugate of the
specified complex number.

(12-6i) + (7+150) — 12 (=) 6 (T I(+) 7 (3 15 (iJ(=)

(11+4i) =

CO 11 ()4 OO | 8.
bl 5.
(o)== [+ 8.

6x(7-9i) x
(-5+8i) =

6 7C=9
CO5EE)8 C0ODED M 222
3! +606. ;

16x(sin30°+
ic0s30°)+(sin60°+
icos60°)=

16 (X)) (sin) 30 (+)

30 (L )(=)CJ(sn) 60
(i )(eos) 60 (D JC=J 1 13.85640646
Dl +8.

@R (=re) 8 (£ )70 (+)12(£) 25
= 18.5408873

6] £ 42.76427608

1.
1.414213562

. 45,

@R =) (D2 (=3 OO
@-3ip= I -5.
Dl -12.;
1 CO1 OO0 EICEI R 0.5
1+i 3! -0.5;
CONJ(5+2i) = ()OO 5 () 2EIOIED M 8
bl -2,
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ERROR AND CALCULATION RANGES

Errors

An error will occur if an operation exceeds the calculation ranges,
or if a mathematically illegal operation is attempted. When an
error occurs, pressing (<) (or (»)) automatically moves the
cursor back to the place in the equation where the error oc-
curred. Edit the equation or press to clear the equation.

Error Codes and Error Types

Syntax error (Error 1):
¢ An attempt was made to perform an invalid operation.

Ex. 2(+J)(=J5(C=)

Calculatlon error (Error 2):
The absolute value of an intermediate or final calculation result
equals or exceeds 10,

* An attempt was made to divide by 0 (or an intermediate calcula-
tion resulted in zero).

* The calculation ranges were exceeded while performing calcula-
tions.

Depth error (Error 3):
The available number of buffers was exceeded. (There are 10
buffers* for numeric values and 24 buffers for calculation instruc-
tions in the normal mode).
*5 buffers in STAT mode and complex number mode.

* Data items exceeded 100 in the statistics mode.

Equation too long (Error 4):

* The equation exceeded its maximum input buffer (142 charac-
ters).
An equation must be shorter than 142 characters.
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Calculation Ranges

* Within the ranges specified, this calculator is accurate to
+1 of the least significant digit of the mantissa. However,
a calculation error increases in continuous calculations
due to accumulation of each calculation error. (This is
the same for y*, * , n!, €', In, etc., where continuous
calculations are performed internally.)
Additionally, a calculation error will accumulate and
become larger in the vicinity of inflection points and
singular points of functions.

¢ Calculation ranges

+10% ~ +£9.999999999x10% and 0.

If the absolute value of an entry or a final or intermediate result

of a calculation is less than 10-%°, the value is considered to be

0 in calculations and in the display.

Function Dynamic range
DEG: |x]|<10"
(tan x: | x| =90 (2n—1))*

sin x, cos x, RAD: |x| <&x 10'°
tan x (tanx:|x|= % (2n-1))*
10

GRAD: | x|<-g-x 10
(tan x : | x| = 100 (2n—1))*

sin~'x, cos~'x |x]<1
tanx, 3x | x| <10'°
In x, log x 107 <x < 10"

¢ y>0: —10" < xlogy< 100

e y=0: 0<x<10'°

y* ¢ y<0: x=n 1
(O<lxl<ti—=2n-1,x=0),
—-10" < xlog | y | < 100

*y>0: —10‘°°<%|ogy<100(x¢0)
e y=0: O0<x<10'°

Xy e y<0: x=2n-1 ’

(0<|x|<11 =0 x=0)
—10‘°°<7log|y|<100

o —10'%° < x = 230.2585092
107 10" < x < 100

f;?\’)‘( cosh x, | x| = 230.2585092

sinh™' x | x]<10%

cosh™' x 1=<x<10%
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Function

Dynamic range

tanh™" x x| <1
X2 x| <10%
X3 x| <2.15443469 x 10%
X 0=<x<10'®
X! | x| < 10" (x = 0)
n! 0=n=<69"
b 0 =r=n=9999999999*
nPr (n')'< 1010
0 =r=n=9999999999*
nCr 0 s r=69
a8 r)'< 10100
<>DEG, D°M'S 0°0’0.00001” < | x | < 10000°
x,y—=>r,0 N2 +y?2 <1010
O0=<r<10'°
DEG: |6]|<10"
r,0—uxy RAD: |9|<—><10‘°
GRAD : |9|< 0, 100
DEG—RAD, GRAD—DEG: | x| < 10'®
DRG > RAD—GRAD: | x| <5 x 10%
(A+Bi)+(C+Di) |A+C|<10", |B+D|<10'®

(A+Bi)—(C+Di)

[A—C|[<10" |B—D|< 10"

(A+Bi)x(C+Di)

(AC —BD) < 10"
(AD + BC) < 10"

(A+Bi)=(C+Di)

AC + BD

BC — AD

CevD2 <107

cerpz <107
C2+D?=0

—DEC
—BIN
—PEN
—-OCT
—HEX
AND
OR
XOR
XNOR

DEC : |x|=9999999999

BIN : 1000000000 =x =< 1111111111
O=x=111111111

PEN : 2222222223 < x < 4444444444

0 < x < 2222222222

OCT : 4000000000 = x < 7777777777
0=x=<3777777777

HEX : FDABF41CO01 =< x < FFFFFFFFFF
0 = x < 2540BE3FF
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Function Dynamic range
BIN : 1000000000 < x < 1111111111
O=<sx=<111111111
PEN : 2222222223 < x < 4444444444
NOT 0 =< x < 2222222221
OCT : 4000000000 = x < 7777777777
0=<x<3777777777
HEX : FDABF41CO1 < x < FFFFFFFFFF
0 < x < 2540BE3FE
BIN : 1000000001 < x < 1111111111
O=sx=<111111111
PEN : 2222222223 < x < 4444444444
NEG 0 < x < 2222222222
OCT : 4000000001 =< x < 7777777777
0=<x<3777777777
HEX : FDABF41CO01 <x < FFFFFFFFFF
0 =< x < 2540BE3FF
*n, r: integer

BATTERY REPLACEMENT

Notes on Battery Replacement
Improper handling of batteries can cause electrolyte leakage or
explosion. Be sure to observe the following handling rules:

Replace both batteries at the same time.

Do not mix new and old batteries.

Make sure the new batteries are the correct type.

When installing, orient each battery properly as indicated in
the calculator.

Batteries are factory-installed before shipment, and may be
exhausted before they reach the service life stated in the
specifications.

Notes on erasure of memory contents

When the battery is replaced, the memory contents are erased.
Erasure can also occur if the calculator is defective or when it
is repaired. Make a note of all important memory contents in
case accidental erasure occurs.

When to Replace the Batteries

If the display has poor contrast or nothing appears on the
display even when is pressed in dim lighting, it is time to
replace the batteries.
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Cautions

Fluid from a leaking battery accidentally entering an eye
could result in serious injury. Should this occur, wash with
clean water and immediately consult a doctor.

Should fluid from a leaking battery come in contact with your
skin or clothes, immediately wash with clean water.

If the product is not to be used for some time, to avoid
damage to the unit from leaking batteries, remove them and
store in a safe place.

Do not leave exhausted batteries inside the product.

Do not fit partially used batteries, and be sure not to mix
batteries of different types.

Keep batteries out of the reach of children.

Exhausted batteries left in the calculator may leak and dam-
age the calculator.

Explosion risk may be caused by incorrect handling.

Do not throw batteries into a fire as they may explode.

Replacement Procedure

1.

Turn the power off by pressing (oFF).

2. Remove the two screws. (Fig. 1)

H W

*NO O

. Slide the battery cover slightly and lift it to remove.
. Remove the used batteries by prying them out with a ball-

point pen or other similar pointed device. (Fig. 2)

“w, m

. Install two new batteries. Make sure the “+” side is facing up.
. Replace the back cover and screws.
. Press the RESET switch (on the back).

Make sure that the display appears as shown below. If the
display does not appear as shown, remove the batteries,
reinstall them and check the display once again.

(Fig. 1) (Fig. 2) =

Automatic Power Off Function
This calculator will turn itself off to save battery power if no key
is pressed for approximately 10 minutes.
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SPECIFICATIONS
Calculations:

Internal calculations:
Pending operations:

Power source:

Operating temperature:

External dimensions:

Weight:

Accessories:

Scientific calculations, complex number
calculations, equation solvers, statisti-
cal calculations, etc.

Mantissas of up to 14 digits

24 calculations 10 numeric values in
the normal mode (5 numeric values in
STAT and complex number mode.)
Built-in solar cells

3V = (DC):

Backup batteries

(Alkaline batteries (LR44 or equivalent)
x 2)

0°C — 40°C (32°F — 104°F)

79.6 mm (W) x 154.5 mm (D) x 13.2 mm

(H)

3-1/8” (W) x 6-3/32” (D) x 17/32” (H)
Approx. 97 g (0.22 Ib)

(Including batteries)

Batteries x 2 (installed), operation
manual, quick reference card and hard
case

SHARP

SHARP CORPORATION
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MEMO
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