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LTOBEEICO () EBTEANDLIAKIC
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DRBEBESE. END(CEDEBLTERT S
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OXEV—DRIOXBEF A B LICREQYRE)

OHUBHE A< BBIH(sin, cosirE)

OBBBDFID X BEF LB L ICEE(2sin3070 &)

HCY, TTPI'

@Ox, -

o+, —

@AND

@OR, XOR, XNOR

®=, M+, M—, =M, PDEG, PRAD, PGRAD, DATA,
—r8,—xy, BREDESKRTY G

e HyINERENIBEER. Y IRDFENMBES
nEd,

HEASTE
E—MEBRR
—f%E— F(NORMAL): (Mo08) (0 )
IOBEEBRBEPERETEZITVE T,

iRstE— F(STAT):
REtEtEETVOET,

HRERXE— FEQN):

25/ 3T 1 RARER. 2R/IRARADHERTLET,

BRET— FCPLX):
BRBONBEMREREATVET,

1THIE— R (MAT): (obg) (4 )
TAEtEAITOE T,

YR bE—RLIST):
URFEHEZTOE T,

T-FBERETOE. BLE—FZBRLUIBESTH.
—BREATY—, MFT—REEHB). SRAFUHY—
XEY—, BLOFN/ R XAEY—FEESNET,
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(A ) EBLTR/BIAZ1—%RKRRSEBRZEHT
EFY,

o (oNC)EIBTE, BYRTPYITAZ21—%TYLET,

[(BEBAIEE]

ZDEBESETIF. ROIDOBERME. ZIVPV. F

S—R)RIBETEZT,

e DEG(") :@Ew( o) o )A&BLTLIEEL,

e RAD(rad) : @Erw)(o )1 )#&BLTLIZE0,

® GRAD(9) : @EEwW( o )2 )&BLTLIZE,

[REAR &N DIEE]

ZDESTlF. 4IBEOERTRAXNCEHIE AR, B

ENBEAR. BEHR. ISNEHHR) THERR

ERRTDIENTEZT,

o RHAINDFIX. SCI. ENGDE E(FOH 9% THORE
TIB RO EIEE(TAB) TE% T, IBERIE.
EOMBICHADEINTRRSNE T,

o FEN |\ B AR THEA T > TH. ROIHKRHEE
EDHEHE%ZBAIIHEF. BHEAREBROTHRRY
BRESNZFT, FL<EOFEVI\BRBRADEHEHRE
ICDOWTIETEBLIZEL,

o w1 AT E. ROV TXZa—hHRRSN
9,

-FIX SCl ENG | =
012 ‘[::3

~NORM1 NORM2
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[(ZEmB=AROEEREICDOVT]

CDELIE. NORM1 (#HARE) ENORM2M 2 &g
OFEBAHRERET DI EHNTEET, LD
BEICTEVE TN, RIRIEBICBROIBEEICIE.

EHHREROLTREI,RTRENE T,

o NORM1: 0.000000001 = | x | = 9999999999
o NORM2: 0.01 = | x| = 9999999999

100000+3=
CFE/|BSR(NORM1)]  (ove)100000(=)3(=) 33'333.33333

- [BEIEREFEX]  EwCC) 33'333.33333
(TAB%2(C#5%E) 33'333.33

— [48%(SCN] EwWCOC) 3.33x10%
- [T¥BHEKENG)]  Ew()(2) 33.33x10%
— [FE)) BRNORMN] W (1 )(3) 33'333.33333
3+1000=

DFEY)BARINORMT)]  (0ve)3(=)1000(=) 0.003

— [EBR(NORM2)] (o) (1) (2) 3.x10
- [FE)) WA (NORMN] W (T )(3) 0.003
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o WoB( 0 )EWHTE—ME—FIBRTEZY,

o HEETIRIC(one)EHL TRRES U PLTIZED,

o fIB%ZIT5BE. @EICFIX, SCI, £IFENGDY
VRIHRITL TV & &R, BICERI 3156
ZBROT. EYv bPvIXZa2—H5 ‘NORMT' =
BRLTYVRIVEBLTLSIZS O, &l BED
BAIlE ‘DEGC’ & LTLIZE W,

IERRE / ERETE
45+285:3= 45 285 (=) 3 (=) 140.
18+6 18 6 (=)
158 15(=)8 (=) 3.428571429
42x(-5)+120= 42 5 120 (=) -90.
“EED) M
(6x109)+(4x107)= 5 3(=)4
3(=) 1°250°000.
34457= 34 57 (=) 91.
45+57= 45 =) 102.
68x25= 68 25 (=) 1°700.
68x40= 40 (=) 2720.

o (= )P(m DERINCLS B[ JDEEFEIEI S
ERNTEET,

o EXEEDNETE. MBL/ERICRYET, BHE
PREDERIORBCRBOITERICRY &I, B
TlE. BRED'ERICBY &I,

® TR EET > Icdh e, BREBKE LTRRENE T,

BEtE
o SHEDRIICHEEDRMUZIEEL TS,
sin60[°]= (one)(Csin) 60 (=) 0.866025403
cos &= [rad]= w0 )1 ) Ceos)C )
4 (ndR)(n)(=)4 (O JC=) 0.707106781
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tan-'1=[g]

EW ()2 Ed) @) 1 =) 50.
G0 J(Co)

o W=AEROIBRIG. ROBETHRRENET,

O=sin""x,0=tan" x 0 = Ccos' x
DEG 90=6=90 0=6=180
RAD L <ol 0s6=<
2 2 "
GRAD —-100 = 6 = 100 0=6=200
(cosh 1.5 + (one) () (hyp)((cos) 1.5
sinh 1.5)2 = )15 [ s 20.08553692
tanh8 = 5
7 =700 0.895879734
In20 = 20 (=) 2.995732274
log 50 = 50 (=) 1.698970004
e¥= 3(=) 20.08553692
107 = 1.7(=) 50.11872336
LI 6 7
6 7 0.309523809
872-3'x5=
4 5(x)(=) -2'024.984375
(123)%_ 3 4
B = 6.447419591
8= 8 =) 512.
49 /81 = (endF) () 49 (=) 4 (endF) (V)
81 (=)
W27 =
4 = 24.
10Ps = 10 3(=) 720.
$Co= 5 2(=) 10.
500x25%= 500 25 125,
120+400=7% 120 (=) 400 30.
500+(500x25%)= 500 25 625.
400—(400x30%)= 400 (=) 30 280.
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AllCMmobg (o JELT—mRE—FICLTLIEEL,

Wﬁ%ﬁ%ﬂ?@thx@@ﬁ%ﬁ@ﬁé)ﬁ@2:‘0)51’%%

HRBIEOHRANTRET. 225 EDOHERTIHIEET

TFE Ao nbﬁ%f’(ﬂﬁiwﬁ’é B L THHE%

TOlcOhEERF. T8 EBANTEZIEB<AET

BRURLFAERATOZENTEET,

o WAHTEATOIEERE. ROANHER. xDEEH/N
XE(dZEADLTLIZE 0,

WIN\XBDIBED R OBE. xF0 D& = dx=lx
1075, x=0 M &= dx=10" 5 ELTEESNET,

o BNSTEATOEEG. iﬁ@)\jﬂﬁ\ BOX™E(Ga: 18
R RRRVDEDEEMN)EANDLTLIZED,
PDEBODIBENRVFEE. n= 100& L Tst8sh &
ER

0 STEATOEXAEY —DEBIEOLIUTPENET,

o W/ BHSTETIE. SHBHRICREPIS—HH
E£T3BEHHBYET, OBEEE. M\ XRE(dx)
PHER(N) DEAEATHSELTHTLIESE
(A

W/ BHSTERTRSEXCEDEHELTOLSBI
». FERKROBET 2EHAEZTIE. ELOE
RHBENBVBEDBY ET,

BASHE(Y VTV UIR) -
S=Ln{f(@)+4{fCa+h)+f(a+3h)+--- [ —boa ]

+fCa+(N=1)}+2{f(a+2h) N=2n
+fCa+dh) 4+ f(a+(N-2))}+f(h)} \asxsb

WnEE : L= L)
F= —————a;—————
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[EDEZITS L EDEE]
RO BE CREBSBERPHEK
LKL USTBICRED D H BHED
HYFET, stEPIF“Calculating!”
ERRENFTH. (ove)%BLT
STEAEDHITBR SN TERT,
Flo. BOBEORI\GTBENTE
DEHAXRELEHTZHEY. B
RS ETROEIREICK -
TE-BOEICR3BEE’. BOR
EHRERBYET, BIBDRE
&, BOXEAETEZLCHBN<
NEIL TROTLIZE Ve BEDREE. EOBHE
BOBDEDFTROTLIZTO, ¢DHE. @EH
BLOBRENETZ &, StERENOLL. BE6
BiEmengd,

dfdx (v~ 0.5+ 6:7) 405

(xzz
dx=0.00002 2 50.
(,x=3 3 0.001 130.5000029
dx=0.001

I (2 - 5)dx ER)Em (X (F)(=)5

n=100 2 8 138.
n=10 (&0 (&) (END) 10 (BnT) 138.
EL¥aE

A EROEB(RLER #RESER &N TER
To COBEKISI—M. #WEt. TIBIOVRLE-F
DEEICEATEXT (2K - 53 - 8 - 16E&EFEIC
IEATEEEA). ) ZBTERTLET,
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o FLHFIYAEY —%FBAL. ¥DERHEITRODEL
BAERES U ZTERLEESD.

[—H&ELER]

(2ndF) Eoow) (0 ) (ENT) A3BL T, 0H'50.999% TDHE

DB I MDA ARESBEZZENTEET, LT

COEHAERESBI-VESIE. Enn)#BLET,

[SYRLR414R]

(endF) oo (1 J(ENT)EIBL T, 1H'56F TOERD

ABARESERENDTEZTITHAII0DODEERY

TalL—YaVvTEFET), MOTIOEEERESE

cOBEE. EnDEBLE Y,

EVEI=EM)

(ndF) o) (2 J(ENT) AL T, 0& 12 S VX ALICH

EESEBRTENTEFIAAMVOEREOEBEA VI

L—y3vTEET). HOTIOEBERESEL-O

Bk, END%EBLET,

[SYELAYTIv—]

(andF) faoon) (3 J(ENT)ZIBL T, 0HD'599% THOEK

DA ARESTDEDNTEET, HOTIDEH

EREIH-OBER. ENO)EBLET,

BEBMIRE

(endF) DR Z B I ICTNC. AERMUNEDY ., KRS
NTOBREZBESNICHAERMICRELE T,

90°> [rad] 9 1.570796327
-l 100.
! 90.
sin10.8 = [°] 08 (=) 53.13010235
- [rad] 0.927295218
N 59.03344706
N 53.13010235
XEY—5tE

ZOBAICF. —BR/ATY—D8RA~F, X, Y). 71—

T2 FATY—DUARF, F2, F3, FA), BIXEU—(MES

ARPUH=XEY=(ANS)DENENI AT OHYE T,
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K ANS M, F1-F4 A-F, X, Y

—% O O O
fhst O X X
HiExk X X X
BERY @) O X
1751 O X O
YR+ O X O

O: Ay X : FARY

[—BFEREXEY— (A~F, X, Y)]
(sTo)ZfE> THBEZEIRL & T, (Arm & ld(RoD) %
o TERBLICKEZFOELE T,

[3R3Z X EYU—(M)]
—BSCIBEA T —DOBREICINA . SEBEHORBICHTC
REEENELICVUBEBLICYT BRI ENTEFET,
MIXEV—M%ESH ) PIBICIE. (ove)(sTo)( ™M)
WL TLIEE0,

[SRMFPYH—XEY— (ANS)]

(R EDBEERYHDICLUBONITERR%EIE
L&Y, 1781/ R hﬂ/*tdbsrﬁ%é%ﬁa‘l%éﬂitm
[Z2—Z 25 XEU—(F1-F4))
FL<FESHEREBL. KURLEETZ &N TEF
T, <hLLIE. IBRX=IETELLZEW,

TEFE:

* TEEOBYBIE. BERREXFIEYXEU—ICBE
NICEEBLE T, TDiced. CNS50OBHEFERYT
BB} XEFLRYXEBY—(SEFRLTLIZE W,
Y EL& ................... YXEY—
® —r Q. —hxy e XAEY =B &LV,

YXEY—(0B&LTY)

* E-FBERETOE. BUE—FZEERLUIBET
H, —RHER/AEV—ESREPUT—XEU—F
BESNED,

o W EREDEEDEHE>TEH, RNREICH
MH5Y. BRTAMOBETTRLCKEZIOE
FIENTEET,
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@®) 8 5 2 (510) () 16.

24+(8x2)= 1.5
(8x2)x5= 80.
@R Eo) (W) 0.
$150x3:M+ 150 3 450.
+)$250:M2 =M:1+250 250 250.
Max5% (ReD (W)X 5 35.
M (2ndP) () (RED) () 665.
$1=¥110 110 110.
¥26,510=57 26510 (= J)(rReD)(v (=) 241.
$2,750=¥? 2750 = 302°500.
r=3cm (r-Y) 3 3.
nr=? (v
= 28.27433388
Bo2am 240460 24
o 60 (=)
BARE0A= (i (ane) () 32.2
B~

F1
‘ 3 3.
V=2 (RED(FO(xX) 4 (=) 3 (=) 37.69911184
il BROROREBESZEBLTOET,
BiRstE
CDERF. SHERRAERDSETHERITZENT
=FY,

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

o BHDGBHEANLICEY, STEHRMIF/UR
RDEEE, BHETBZTOIEHNTEEXE A,
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DHETE

COELRF. DWEFEALIIBRRE. BKE.
BLUOATY—SEEFTSTEDTEET, Flc. &

¥ ROK. N BEOERETSZ

NTEXT,

o YVRI(ND)ZZSHTERRAMIBD 0N ZBRA B EE
. NBUCERL TRRSENE T,

1. 4_.b
3—+—=[ag]
2t -l

@® 8 (@) 1 (@) 2 ()

4(@)3(=) 4.5.6*
—la.xxx] 4.833333333
—ldr] 29.6
2
105= 2 3(=) 4.641588834
5

(%) - 7 5 5(=) 168073125
(l)%= 1 8 1 3

8 =) 1-2
/;—é= 64 (%) 225 (=) 8-15
2 _ 23

= 3040 (D) 8-81
;'—3 - 12 (@) 23 (=) 12,23
2. 1 (owe) 2 Gws) 3 ()2 (=) 0°31°1.5"
1x108
T 1(E) 3 (@) 2 (E2) 3 (=) 1.2
A=7 7 7.
= 4 @EOEr (A () 4.7
1.25+ % —[axxq 1.25 2 5(=) 1.65
H[a% 1-13-20
*4.5.6= 4%
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21 - 51 - 8 - 10 - 16 EDLBIAEETE

—fEE—RT. 2% 53-8 10 16 TR NTH

EDOBEZMPIIBERE (Y J5tE. XEY 518

EBL)ETOENTEET, F/o. 2. 5. 8

. 163&@%%— RT. AND(HER). OR(HE

). NOT(BE). NEG (B . XOR (H:hrysme

). XNOR(HH’@B@ RIENOTTE) DSRIBEE ATV

%97,

EROF—BEFIRODEHBY T,

2EE—FRAERELEFICHHBRNE
F)o Ffc. RRLTOLSEBA2ERIC
EMmLEY,

BEE—FERELEI(PHBRNZE
T)o Fic. BRLTOLDEBE%5ERIC
ZEmLEY,

BEE—FAERELZI (g HBENZE
F)o Ffo. RRLTOLSEBASHERIC
EMmLEY,

GndP)@rex) ¢ 16E—REBELETCH PBENE
T Flo. FRL TV BEIER 16ERK
(CE|mL%ET,

D 10EE—RABESN. —BOFEAEST
STEDNTEBDREICRUET, F1c.
RRLTODHEX10ERICERLF
Fo ‘b “PLoa” “HITHEAET,

T 16ER T, 10&%&0)1073‘1915(;*@%35%1@%‘:

AjjA‘g“étE%t:1§Cﬁﬁ‘9“éDA~Fé;\ %n%‘np
Z#BLET, BRIEXRRBTIEFAFOA~FT
KL, BARRBTIERODELDICRLE T,

A H Col E—>F

Bt Dod F—-F
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NHBER > TOBKE(0ER) Z2EH. bEX. 8
EH. 16ERICERLUICES. NEBERIVIETS
. BREIOHDIERESNE T, BRIC. 2EK. 5
¥, K. 16EKFEDRBRICIEBHESENTH
S5E. NHEBEPDUETOENET, 2. 5. 8
. 16ET—FDEEDEREBENENOHERELT

FRSNET,
DEC(25)—BIN 25 11001°
HEX(1AC) 1AC
—BIN 110101100°
—PEN 2 EN 3203°
—0CT 654°
—DEC 428.
BIN(1010-100) (2ndF) (=BN) () 1010 (=) 100 (O )
x11 = )11 (=) 10010°
BIN(111)>NEG 11 (=) 1111111001 °
HEX(1FF)+ 1FF
OCT(512)= 512 (=) 15110
HEX(?) 349+
2FEC- (onre) (sT10) (T ) (2ndF) (=HEX) 2FEC (=)
2C9E=(A) 2C9E 34E+
+)2000— 2000 (=)
1901=(B) 1901 6FF+
(©) (ReD(m) A4d™
1011 AND 1011
101 = (BIN) 101 (=) 1°
5A OR C3 = (HEX) 5A (0rR) C3 (=) db*
NOT 10110 = ndF) (+BIN 10110 (=) 1111101001 °
(BIN)
24 XOR 4 = (OCT) 24 (xor) 4 (=) 20°
B3 XNOR B3
2D = (HEX) 2D (=) FFFFFFFF61 "
—DEC —159.
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BERIETE - 10:ES60EZ

10 & 60EDEHY ., 60ERDOSRBLUDNDE
METOTENTEET, i, 60EREFEALIN
BRRE. BREE. BIUOAXEY—5tEZTIIE
NTEEY,

BOEDRTIFRDEHYTT :

if?3%' 5678

Pl (o
12°39'18.05” 12 39 18.05
—[10] 12.65501389
123.678-[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 — 3OS 45 (— ) 1.60 (=)
1.69h = [60] 2°336.”
sin62°12'24” = [10] (sn) 62 12 24(=) 0.884635235
24°5["] 24 86'400.
1500"( '] 0 (Ws) 0 (5W5) 1500 25,
o STEDRIICAEDRMAZIBELE T,
P () Y P (:0)
r
y —
]
0 = X 0 X
BRZEEE TREEAE

o HIBRRIIBINICXYAEY —(CRBSNZE T,
r&EfolEx D@ : XX 'Y —
OFTIEyDIE : YXEY—
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7.211102551
33.69006753
7.211102551

11.32623792
8.228993532
11.32623792

r=14 x=
0=36[ (y=

WIBFERITFOH U #aE

YIBFERAETOLETICIE. CnsDZEBLTHD. XDE

BICHINT 2B SN ZANLET, BRI, BZE

DHDRE 01" TIEELE T

ERDERRIG. TRAXDBED/NREMIBIEE(C

> TERRSNET,

YBTER(F2E. 5. 8. 16ELSIO—RE—F.

MetE—F. ABLE—F. 1T8IE—F. URFE—

F. CHOLITZENTEET,

F o MBEREBMMEUA NI vHIVUN-I3a)E.
CODATARIZRMT —AEER) HEMB(2002).
NIST CKEBHBEIEERMMATFIT) AR D 19955 /R
[Guide for the Use of the International System of
Units (SDJ. ISO#EEJISEELS. BURRSHLION
S5 (Z28202-1985) ICEML TOET,

BS B Eiles B
01 | EEPDHDRE ¢, ¢y ms™!
Speed of light in vacuum
02 | ABSIHEH G me kg~ 52
Newtonian constant of gravitation
03 | ZESHIRE O m s
Standard acceleration of gravity
04 | BF¥DELES me kg
Electron mass
05 | BF¥nEILE=S my kg
Proton mass
06 | PEFDEFILES n kg
Neutron mass
07 | Pz DEIEES mu kg
Muon mass

_97-



Molar volume of ideal gas
(273.15K, 101.325kPa)

&S BHR L5 L2}

08 | R¥&EE81I 1u kg
Atomic mass unit-kilogram relationship

09 | =ET - BERE e c
Elementary charge

10 | TS5VOER h Js
Planck constant

1M [ RLYSVER k JK
Boltzmann constant

12 | BEZEOBEHEE Ho N A2
Magnetic constant

13 | BZEDFEX & Fm
Electric constant

14 | HRBEFHE Te m
Classical electron radius

15 | WHBEEER o
Fine-structure constant

16 | R—7 ¥R a, m
Bohr radius

17 [ Va—FNUEK Reo m-!
Rydberg constant

18 | HREBF @, Wb
Magnetic flux quantum

1 9 T{_Pﬁﬁ‘yﬂ‘ #E JT1
Bohr magneton

20 | BYOHIE—XV e JT
Electron magnetic moment

21 | &S Uy JT
Nuclear magneton

22 | BIOBWRE—AVF w JT
Proton magnetic moment

23 | PHEFOWRE—XVH n JT
Neutron magnetic moment

24 | LT OHERE—XV H e JT
Muon magnetic moment

25 | BFDOIVTLVER Ac m
Compton wavelength

26 | BxyOIVT FUBR Jep m
Proton Compton wavelength

27 | Y2777V —RIVYRVER | o W m2K*
Stefan-Boltzmann constant

28 | PARAROEH Na L mol-"
Avogadro constant

29 | BRKAOZEMRE Vi mé mol-!
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Standard atmosphere

BS B S B

30 [ 1ELOTREER R J mol' K-
Molar gas constant

31 | 2737 —EH F C mol'
Faraday constant

32| 7Y - LUV VIER| R Ohm
Von Klitzing constant

33 | EFDOHETE -elme Ckg™'
Electron charge to mass quotient

34 | BREF hi2me m?s™
Quantum of circulation

35 | BXOHSAESELL » sTT
Proton gyromagnetic ratio

36 | Y€V VERK-SBEL | K, Hz V-1
Josephson constant

37 | 8FAIVE eV J
Electron volt

38 [ ©ILYDRBEOT) ' K
Celsius Temperature

39 | RMEHfL AU m
Astronomical unit

0 | N\—t5 e m
Parsec

41 | R=R(C-12DENEE M(*C) kg mol-'
Molar mass of carbon-12

12 | mEBTSVOER n Js
Planck constant over 2 pi

43 | N—=rU—IR)F— En J
Hartree energy

44 | DV RHLARVREF G, s
Conductance quantum

45 | BIBRBSTERDOUE o
Inverse fine-structure constant

16 | BB¥EFE=H mplme
Proton-electron mass ratio

47 | EILES My kg mol-!
Molar mass constant

48 | ROV T R VER Aeon m
Neutron Compton wavelength

49 | BEIE—EH o W m?
First radiation constant

50 | BMSIE_ER IS mK
Second radiation constant

51 | BERORMAVYE—RVR | 7, Q
Characteristic impedance of vacuum

52 | BEXIE Pa

-29-



Vo =15.3m/s
t=10s

1
Vot+ —gt2=?
0t+zgt m

(ove) 16.3 (X J 10 [+ 2 (ndd) (x] ()
(ensT) 03 (X 10 (¥ (=)

643.3325

BAHRE (XA MY vHIVN—Y 3 VIsEE)
BAHMEF2H. 5. 8. 16D —mBE—F.
WEtE—F. ARERAXE—F. FE—F. URFE—

R, TIISZENTEET,
BS 81 SER
1 in—cm in AVF
2 cm — in cm TEYFA—FL
3 ft -m ft 14—k
4 m — ft m (X—F
5 yd - m vd =k
6 m — vd m CXA—=F
7 mile — km mile CNA
8 km — mile km CFOX—F L
9 n mile - m nmile B8
10 m — n mile m P X—F
11 acre —» m? acre I—Hh—
12 m? — acre m? TEHA—R
13 0z—>g 0z AR
14 g— o0z g N
15 b — kg Ib TRV R
16 kg — Ib kg cFO0TS L
17 °F — °C °F ThEE
18 °C - °F °C ERE
19 gal (US) —» L gal (US) : 70OV (US)
20 L — gal (US) L Uy b
21 gal (UK) - L gal (UK) : #70Y (UK)
22 L — gal (UK) L Uy b
23 | floz (US) — mL fl oz (US): BREAH >V R (US)
24 | mL — fl oz (US) mL (UYL
25 | floz (UK) — mL fl oz (UK): &7 >V R (UK)
26 | mL — fl oz (UK) mL (UYL
27 J — cal J cYa—)
28 cal - J cal HhoYU—
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&S ==L iv] ER
29 J — calis J cYa—
30 calis » J calis (15 HOY —
31 J - calr J cYa—)
32 calt —» J calir LT. hOYU—
33 hp - W hp B -Va)
34 W — hp W vk
35 ps -» W ps ALEH
36 W — ps W vk
37 kgf/cm? — Pa
38 Pa — kgf/cm? Pa NZRAN
39 atm — Pa atm CRE
40 Pa — atm Pa NZRAN
41 mmHg — Pa (1 mmHg =1 Torr)
42 Pa - mmHg Pa NZRAN
43 kgf'm —J
44 J - kgf-m J Ja—)b
125yd = ?m (on/e) 125 (2ndF)(Con) 5 (= ) 114.3
IVIZFPIVIRES
2. 5. 8. 16ELUID—ME—FICT. RO
BEOIYVYZPV VYIRS E>TEtETEI &N
T&EZE9Y,
e B B4
k (F0) M-@ 103
M (X H) 106
G (F7A) 109
TE3) 10"
m(XY) 103
u(¥1450) 106
n(+./) 10°
p (EJ) 10712
f(DThhk) 10715
100mx10k= 100
10 watH (1) (o )(=]) 1°000.
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STERRADHEE(MDF)

COHEES. BEABICRRESN TO 35 ERR%.
RRENTVBHBBRIC—BS L BMETT, Z0O
BIATHITEZIEBHRAXI10D)THO. REEB%
141 TROTVE Y, D1, BREOFE TG
BREE LF31c0IC. FBRICALSNIREBIRRTR
SNTLBHETIIE<. BERBICTRENTLS
BENERASNTOET,

LAL. SERRADMEEZ BRI, StERBREFA
LT THEZTBEIC. RRSNTLS1BR%E
XDOEFROFBIHAITZENTEET,

5:9=ANS (onve) ETw) () (o) EEw (2 (1)

ANSx9= 5(=)9(=) 0.6

[FIX, TAB=1] 9 (= 50
5 (=) 9 (=) (2ndF) (MDF) 0.6
9 (=0 5.4

*1 5.5555555555555x10-'%9

2 0.6x9

VI N\N—#ERE

AN LT D=0" 73 B DIEE KD BEEET T,

& “1—FVKICKBALETEETOTOETDT. I
BIAIE. BHREEOPAIHRE(Star)IC& - Tld. #&@h*
INRBFICTS—(Error 2) &R 3BEDBY T,

o Fic. TOHAERE > TROIBRICIE. B[EID
BFEPBYET, BONIBRAELLBOER
hdEEDTEEDOE =(F. #HBBE(Start) wHy)\X
BA)DEEZZEAT. BtEL THTL =L, ¥
HBfE(Start k. FREDPEDEREAANDLTHT
<FEEVe WIREED)IE. KYINSREDPKER
BREEANLTHTLIEE0,

o BAKRHBNRH >tz = (Error 2)
o 2D LOBHIFEETBDEEWBAIE. 3IRHRER)
o StBEREEEZQ LIEI-LEE
o SIBRREIBBVICXATY —(ICRB=NE T,
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[VILN—#BEDERTE]

®OMoog (0 )EBLT—mMRE—RICLET,

QR EFESIREANLET,

@mATH (o J%=IBLF T,

@FHPBE(Start) Z AN L TENDEIBL T IEE 0
BOEEHNRVEE. Start=0& L TEHE8SNZ T,

OMINXE@)E AN L TLIEE0, BEDIEEN S
WEE. WHE(Start)%Tic LT, #WHE+0 : @
HAEX 1075, #)HAME=0:10° &RrUZET,

OEND) AT EHEIBFEVET,

[Za—bkYEICDOT]

o XDBRDELUEE WD EE > TRDBHETT. &
9. HHPHBEB(Start) 26 & ICRITRYT & DISEB
BAKRD. ANDK(Fx) » V=£(x)
DEERRE 0" F LR
L&ET, RICEDELUE e
EHFICRAIEMEBIC L TR
LEERDD ENSETE 18
ERUBLET. ¥LT A
SIROICANROEESE | Tt 1 x
BNFIE0" TR -1c& ELUE  #DHAfE
=, XOELEERE L —a—hbk
F9,

sin x-0.5 (one)(Csin) (A (X J(=) 0.5

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

X2+ DR LEDEE 7O Y b L1zY, 2x+2y=14¢&
RBIERDEZR DTG E. BROBAEA. UE
HELRE &ML TSHEITBHEICHENTT. —ERX
ZANTNE. BEXOERDEEANT B7CF Tt
BEFTSENTEFET,
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HRATEZZH  : A~F, M, X, Y

FRATERVEHK : LK

& UIaL—Y3aVitBRE—RE— R TOHRTIAE
T@—O

o (= ) ANDBEERTYHS (%R IERTEEE
Ao

HEEVabiA

DOmopg( 0 )EBLT—mME—FICLET,

QEH A1 DUEFE>IcXEANDLET,

®(andF)(AcB) = L £ T,

OEHEBOANBEICRYET, 2B L TOIEHO
BEANDL. ENO)EBLTEESEET, FALL
ETOERDEBEEZANLEDD ESTERRERRL
F9,

o ZHUBDANIBEDHATEETSHER TDOANET
EF A

o STEIRY &K (endF) (Alce) #18F < URLE LK% F!
BUICSIBEATS &N TEET,

o ZHICKEHERBINTUVDHRE. ZREANEE
TEYOHBERRLET, BBEXEFET BESIEH
LOWEEEZANDLEND)EBLE T,

& VI aL—YaVEHBARITIBEERAEI—OD
RBIFADLICBIZZEDY XY,

oo (o)
f=ise2 @RCE)()8
2
x=-1 1 -2.

x=-05 0.5 1.125
=2
2 3 3.605551275

5 5.385164807
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74—Z235XAT)—F. XEREEERICERSE

BDEDTEBAET)—T. ROKDBEEIESE

BRTI,

o L<ESHK(ABRE) 2B E B,
MWEREEICHOL L TSHETEET,

o NRBED—LRETBSE D,
ADNPORDEDBRICTHEHROEL TANTSEZ
ENTEZET,

T#—Za25XAFY—E. F1,F2, F3, FADAEXBY .

BT T256NFE THORE LB EDIENTEET

(sin, cos MR EEHONZ TERSN TV SEHE 1

NFELTHRLETD). BB, ENENDATY—IC,

FicicRzRBSEd &, METlcRBanTO RIS

tEEINFET,

FHCRRBLI-HEOEEERD AR (e 2RI LT, MED
HHES S UAT VOG- ERD B0

* mth=F1

(rt:EﬁA%\ F1
hiICZE¥B%ER
* 4&23cm (A)

&=dcm (B)D 3 4 113.0973355
AEOEEE ?

o ¥4%4cm (A) (Re(F (D3
Z=5cm (B)D 4 5 83.7758041
A9 OOEER ?
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#istet s

CDESTIE. MEFE— R T7TREDRSTSTENTE
F£9, 9. moog(1 JEIBLTHRSTE—FICL. R
o)~ ) %#BLT. FLEDMETEIEA RV
ER

(0 )(SD) :1ZKRETEtE Stat 0 2%
(GO(LINE) : 1 ROJBETE Stat 1 &R
(2)(QUAD) : 2xrOIBstE Stat 2 %R
(BO(EXP) : i8lOIRstE Stat 3 #XRR
(2 )(LOG) : WHWOIBESTE Stat 4 #FK
(5 )(PWR) : X=ZZEDIFETE Stat 5 #Fx
Ce)UNV)  : FROIRETE Stat 6 &K
BRETESTETRDOBZD I EDTEBMTRIE FEEDERD
EHBYTY,

X YT ) OEHE

sx YT () OIZERE

ox | YT () ORIEERE

@ n YT
Zx YT () O#FD
Xx? YTV () D2FEDT
5 HTW G) DEHE
sy YT (G) OFERE
oy YT () ORIEHRE
Xy YT () 0BT
o |2 [ #27W () o2mom
Sxy | YW (v, y) DFEDF
r 1ERIRE
a OB DRI
b QR ORI
c

2oRANRE, (y=a+bx+cx?) DRI
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1EHHETER
ODSTE. HLUEREXBRHOE

1LRARTR
OE@ROBADFRM 2R DIETRICHNA
T, xICHTByDHEBHEBY B LUy ICHT
S DEEBHEBNEZRDE T

BHOR. JBOR. NEROF. EROFE
OE@ROABADFRE 2R DIMFTEICNR
T, xICHT By DR EBCEEEY IS LUYICHT S
T DEFEEHEEB)ERDET, 1IZL. 50
QRstE N N0k % 1ROBRICERL
THBELTWB - 0a B L UL DIRETEIR. AN
LIcT—RICHTBEDTIERL, BisnicT—
RICLBMEBICRYE T,

2ROFTE
DE@OMmEtE. BLU2REBFX(Y =a + bx +
D) DFEBa. b, cERDET, BH. 2ROBHE
T BREFREr ISTETEEH A

o WEBXDEHN2DHBIBE. @ndh) ) %3BL T
TEW,

o AP K U (Re)E AWV TSI ER A E > 1c5tE %
TH5ZENTEFEY,
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0.
1.
80 2.
b 3.
75 3 4.
50 5.
75.71428571
2 12.37179148
n= () 7.
Sa= 530.
= 41°200.
sx= 13.3630621
sa?= = 178.5714286
(95-%) 95 (=) (X))
<7 <10+50= =
50 (=) 64.43210706
x=60—P() ? (MaTH) (1) 60 MATH) (0 (D)
) 0.102012
t=-0.5—>R(t) ? 05F9)(O (=) 0.691463
x |y o.
2 5 2 5 1.
2| 5 2.
12 [ 24 3.
21 | 40 21-40-3m 4.
21 | 40 15 () 25 (DATA) 5.
21 | 40 (rReD(a) 1.050261097
15 | 25 (ReO)(2) 1.826044386
0.995176343
8.541216597
15.67223812
¥=3 > y'=? 3 6.528394256
y=46 — xX'=? 46 24.61590706
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o.

41 1.

13 2.

2 3.

1) 200 4.

15 71 5.

(rReD(a) 5.357506761

(ren)(b) -3.120289663

0.503334057

=10 - y'=? 10 (2ndF) 24.4880159
y=22 — x'=? 22 9.63201409
—3.432772026

(2ndF) (=—) 9.63201409

F—R/AHEEE

ANLIT—2E. E—RF%A2ZEFE T3 (2ndF)(cr ) %38

FTETRBLTLET. HLOF—REANTHEE

[F. ENFETOXE)—DABEL U P LTLIZE0,

[Z—2DAS]

1 R
F—Korm). Ficld
F— 2 (L) EH O (A—F — 2 M ERDES)

2T
F— R (@) F— Ay 0rR). Fiold
F— 82107 — 2y () ) B2 OATA) (B — D2ZSH
F— R DEROES)

o HiEF—2(E. 1006E TANT B ENTEET,
| TR Tl ERELOT—21E 1 4. EREY
DF—RE2EENDY R LET, 2 TR TR
ERELOT—RZ 24, BREYDT A3
hoYkLET,
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[F—42DETE]

F—RDANED(ATA) % BT FD)

(ONS) TANPDT—REBETEE T,

T—RDODANE(OATAZIB LT

CA)/(¥O)EE>T. ANBHOT—RERRT
BENTEFET,

(Y OARBTERIGOANT—ADS5. (Ca)%8HT
ERVFLOAANT—AEDBIBEICRRSNE T,
ANDT—RIE. ‘Xn=", Yn=", ‘Nn=" (g ANT—
2LV FODANIBOEBTI)EBEZEICRRS
nEkd,
SIELICOARNT—AAERRLTOBEEIC, I
LOWEZRANDLT. PCAAABIEETIET D &N
TEFET, (w)%EFESE. 1DOF—2EV L%
FEHDTEIETDENTEET,

o A/VIVRIIZE., KEIDABICKRRINTOROA
BHBDEEZRLTVET, (4 )/ (v )BT
RN TOLBABEZERZRLET,

o ANLIcT—aty hEHEETDEEEF. BELIC
WF—4a+tv FDOBEAFRRS B THS(@ndF)(cd)
EBLTLIEEV, T2ty FISEEEINE T,

o HLLWT—%tv h%2BI0TDEEFE. O )%IBL
THB. T—RANBOAAEIBL TLIEEL,

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

- DATA
30 EaEaean
45 45 3 X2=48.
45 &) N2=3.
45
60 (¥ 60 X3=60.
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LE

AT gz
1 ROIZ y=a+bx
2ROE y=a+bx+cx?

EROZ y=ae®e™
popaE )] y=a+belnx
NEFEDOB | y=aex

HHOR | y=a+br

X_Zx Zx2 — nx2
- ox=/—""—"""
n
_ /22 —nx2 Tx=x1+x2+ -+ Xy
== — B2 = X2 4 X+ e gl

D oy /222
y n n
= Zxy = Xqy1 +X2y2 + =+ + XnYn
sy = [Ey? - ny? Iy =y1+y2+ -+ Y
n-1 Iy = 1% 4+ 327 + e+ 9

(n: 2 7)VED

METAE T, ROELOBBEIS—ICRYFET,

o PRFER & 1o IIETERRDMEIEN X 100012 L
WH. ¥N%EBADHEE

o NRHNODBE

o BORDEARERDLDE LIHES

o 2ROIBSTETEIRDSNBD > 1BE
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[ERERTE]

=gl eF ’ dx % « T 0
2
o = \/—f,l 7 dX/(tZ%\ (t<0)
s 0t o e 10 P
Rt = \/7/ oo €=0) (t<0)

--o0 0 1 oo -- 00 t oo
L FR R BT B OB
e P(nN. Q). RDIZ. BREKRDDIEVNDEZD
5. <OCH>THRBICEDEBEEZEYET,

P(). Q). BLUTRE DERNBERKRLUTEHIT
3’0

t=
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B 1RBER

2TTEI 1RBIRR (2-VLE) B&LU3TTEIL 1 R H R
(3-VLE) D@R%RDODZENTEE T,

DO270E 1R A2 : Mo (2 )0 )

ax + by = ¢4
asx + byy = ¢

ay by

D=,

@37TEIL 1RSI ¢ )

ax + by + ciz=dy ay by ¢y
asX + by + coz = dp |D |= as by ¢,
azx + bay + czz =ds az bs 3

o THXDEON0ICRBIBEREIS—ERHRYET,

o STERRDBIURDHEROMEIEN10'L LEICHRD
EIS—ERUFET,

StEHE

®mong (2 )0 )HBWigMmong (2 )1 &L T,
2-VLE®BWE3-VLEE—FICLZE T,

QOFBEE ANEDEIBLTANLET,

(R, BRBICRRSNTOBRHEE (@1732E)
ICRE> TANTLIZE 0, )

QOFBBEZ I NTANICR. END)AEBL TOIF AR
#HRRLET,

x DR, y DER. z DRRB-VLEDH). 1751 DED
(determinant) ZzZRxL &9, )

o RBMDANITTERXERNVDZEETEZT,

o ANUTREEEELI-OEEE. (2ndF)(ca) &P
L&,

o THHXDEDAFRRL TOBDRET(END) #IPT &
REDODADREICRYFT, EnDEBL TOHFIE.
FRERRI DN TEET, (200F) (BvD) 24P E
. WIBICERRLET, EFTHEEE. ELWVER
MTEDEBLET,
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@oo) (2o )

(2x+3y=4 2 (&n7) 3 (BnT) 4 (BnT)

5x+6y=7 5 6 7

x=? I 1.
y=? bl 2
det(D) = ? [det(D)] -3.

x+y-z=9 1 (ENT) 1 (BNT) 1 (/=) (ENT) 9 (ENT)
[ 6x+6y—z=17 6 (&) 6 (D) 1 (=) (&) 17 (BT
14x—7y+2:=42 14 (enT) 7 (/=) (ENT) 2 (ENT) 42

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

2R/ 3RHEN

CRARR(ax’+bx+c=0) BKUIRAHER
(axP+bx’+cx+d=0) DRAERHDZEDTEF T,

D2rH 2

@3kAHER:

o B IRFERBAEEK. FREUBE(a. B E)% AN(ENT)
#BLTANLET,

o FHEAINTANIE. (eNnDEIBTEEERTL
FT. BH2DUUEDHDEEG. HIFT(enD%IRY
EERRLET,

o BHAEKEBEODEEF. By YVRIDSTLET,
EHREE ERBORIDVEB AL, (2ndF) (=) %1
LT<LiEEy,

o " DHERER B> TROIIERICIK. REHNESHSE
PHYET, Fic. RICKk>TIFIS—(Error 2)H*
RETDHBENDBYET,
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32+4r-05=0 3 (&) 4 (ENT)(F=) 95

x1=7? 5.

2=? —-6.333333333
5.

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

=2 ~1.233600307

2=? 0.216800153
. 1.043018296,

x3=7 0.216800153
-1.043018296;

BRUEE

BRBONDBEREETSENTEE T, ERYET
BxT5EE Mmooy &L TERKE—FICL
TLIEEW,

BREEEICHVTIE. BERBRARRT BcHD2
DDE—RHHBYET,

OBREIZE— R (xy ¥ VR IVRKT)

QOBERZE— R oYV RIVEKT)

BREOA DR

DOBERZEAZE
YR+ BRI FRE
*xBR(C+ (L )yER

QOIBER
r(<z )6
r i@
0 : f®RA

o BRME—FTRBLIBIIXEY —(M)DEF.
MDE—RF\NDE—FEBICKLYEKEOEES Y
PLFET,
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o BXERAICH T DyER. FIRBBEFRICS
FRRANODEER. EEREHRLET,
REERBERDBIENTEL T (MATH( 0 )

(12-6i) + (7+150) 12 (=6 (7 )(*+)7(+)15( )
= (11+4i) = OO 4 COO0OIEO W 6

+5.;
8.
6%(7-9i) x
(-5+8i) = 8 (0= 222

Dbl +606. ;
16x(sin30°+ 16 ()] 30

ic0830°)+(sin60°+ (i ) 30 (O J)(=J(Csn)60
ic0s60°)= (G )(eos) 60 (O IC=) [V 13.85640646
+8.
(endF)(=re) 8 (£ )70 (+)12(£ )25
=M 18.5408873
[6] 2 42.76427608
X
r1=8,61=70°
12=12, 02 = 25°
l
r=7? 0=7?°
(1+19) 1D 1.
2 [ 1.414213562
r=7,0=7° 2 [6] < 45.
2(=)3 (0™
(2-3i = (=W -5.
(2ndF) (=) D] -12,;
1 -1-@-EEE K 05
1 -0.5;
CONJ(5+2i) = W@- CO5(+J)2I0OIC) M 5.
D] -2,
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1THIEtE
1T LBIFTOBIE 4 DFTRBEL T, SHETBILN
TEEY. Moo )EBTLITIT-RIBYET,

TIDANS LVRE
THIStEORIC. STEICESTIIZANLREFEL T
S TFIDANSB L URBOITEFRDESY T,

D(mong) (2 )=BL TIHE—FICLE T,

@O )=BLT. TiREEEZERRLET. A/VW
YYRIDRITLE T,

OFTCROW)HZEELZT. HEZANE. PrTA)%E
BLEY,

@3(‘COLUMN ) ZEEL & T, BEZANE.
Cr) B L T

OFBBRZANLET, YN ENDEROKEZ AN
IBIUIC. cAAZ=IBLE T,

OFTEFIDERE. SBEROANHTTY LicK. (one)%
BLTTIREBEZR T L TIZE W,

@WmaTH (2 ) IC#i i TR DITFIR(MatA-D) £ 38
ELT. T9IZzRBELET,

TIDEES LVRE
TFIDEES LURBOIFTERBRDESYTT,

OEATR (ICHF TEE L1zW3518(matA-D) %45
ELR(A)FLF(YEBLT. T57—2%1T
SREBBICHOBLFT,

OTIREBBICT. /7. 3. SBREEELF T,
BiExE AN CAAEBLET, TPHEEETHE
BSERFINTOLAYETOTIEBLE N,

QBENRY LI, (o)L TIREBE &1
TLTLEEW,

@A) (2 ) I TIRSEDFTFIB (matA-D) %18
ELT. A5ERELET,
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1T5UET 8

o NUFFRIRE (175 & FTFIDBRE BRI L /%
OIS EZTOIENTER T,

® TRORDITIIEAEBK=FEML T5t8%=TSC
PNTEEXT,

o SHERRNMIIIFEAD & =R3ITIIREBE ICRTS
N&9, SIBRRERFI S LS. (ono)%iBL T
TREBEZRY LTHS. MatH (2 )ICHKEIT T
REFLDITFIB(MatA-D)ZIBEL T, 75%RE
LT<iZE,

AR

o TAIETE =TT SHIIC. (one)ZBL T, THREEE
ERTLTLSIZEW,

® THREBEOITSIT R, FIcRTFFEICK
YLEEESNET,

dim DT« Xy av(@TXshe. #ELIC
(BB A8 | BICEELEY,
fill BELILEBTERZ INTHILICITIZ

(B %5E | FVFET,

cumul 17518 | EELICTHIORBETIIEEVET,

aug BELITIDREZITVET,
(17508,4750) | THH'ELOITHNICRRY F T,

identity 18 BELICEBORMUTIEEYVET,
rnd_mat SELICT 4 XYY 3> AT XH)DEEHITH
(g &llk9) ZEUET,

det 17518 BE LIcTPIH 515X A 5tE L TRZRD
F9, THEIBDELWVBEICERENET,
trans 17514 ST L1175 0EB751% RD & I (1751017
EHEANEZB).

mat—list TNF—EHDBYRRT—REEUET,
(watH) (5 ) BINT—ADEROIING YR T2 ERYF
F(matA—L1. matB-L2. matC—~L3. matD—
L), 518K, YRARE—FIZEDYET,
matA—list matADTTSIF—AHB YR M TF—R%EVET,
(WAt (e ) | BHIPEURMFT—REBYET(matA-LT. L2,
L3, L4), 8%, URFE-FIIEDYET,
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N W W=
D= AN
3
]
=
oe]

mata x mats = [/ 12 ] @0 @m0 (D COBRD )

mata-' = [(j 4,‘_5] (@) @A) (0 )(0 ) zd) (F)(=)

dim(math3.3) <| 3.4 0| CEEBCOCO@mRCC)
3921829 ) ) 8 o (503 O

555
fill(5,3,3) = | 555 5 (zndf) (5 )

oy BEP3II)

cumul matA=[1 2] @)

46
me i EBCD
(mathmatB) = 3 42 6 |zneF) ) e LI
100
gentiya=[010|  E@R@E@CIE)3 ()
001
mo_mat(2,3) 2 Nanan
det math = 2 EEB O DERI
vansmae = 22]  Em@mCOEmOE)
L1: {13}

mat > list | 5. 15 5y
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16IEETOURLZLADETRELT. 5HEI BT
EHTEEY, Mo )&WIFEYRFE—FICR
UErd,

URMDANB LUREF

R SETEORIC, SEICES YR M EANLURELT

L12EVe URRDANBLVRBEDITEDRDERY

T

MOMooe (5 )AL TYURFE—FRICLET,

QMW )%IBLT. YR MNREEEAXTLET, A/
v UVRIHEITLET,

@OURFDAES(SIZENEZESLE T, BEEZAS
%, oA EBLET,

@OBBEANLET . tNENOBORKEEANTS
10N, CAA)ZIBLE T,

OAZSDES. SEDAODET LI, (one)%is
LTYURMREEEZRT L TIIEE0,

®MATH (2 )ICHiti TIRBEDY X +B(L1-)%EE
LT, URFERBELZEY.

YR FOEESJURE
UR FDEESIURBOITERPRDESY TY,

OMATA (I TEELLO Y 2 R -H)EIEE
Lic(a)&Ecld(v)EBLT. YURART—R%EY
2 MREBEICTOLLET .

QUZAMREBEICT. K&, BBEEZEELET,
BiEEAN%. CAAEBLET, KESEEETS

EBBRINTOICRYETDOTIIFE TS,

QBENET LK. (ove)%#BLTYR MREEE %
BRYLTLIEEW,

@MmaTH (2 )ITHET TRESED Y R FB(L1-DEIEL
T. URFERBELET,
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R MEE

o IERPRE Y. ¥ xR FEIEBEEFTSIENT
EEEE

o TEEDORDUR +EREKEFERL TIE%ZTSC
EHTEET,

o SHEHRRNM A ERADEERY R MREBE ICK
TENET, STERRERBI B &, (o) %P
LTURREBEZKTLTHS. MAaTH(2)IC
T TREBEDY R BLT-DHZEEBELT. URE
ERELTIZEL,

oz

o URMEEETDAIC. (one)&1BL T, UR MRS
BEZERYLTICE0,

o URMREBED R FT—&RIE, FlBUR R
BICIVEEEENET,

sortA UR+B | BBELILUY R ZRIRICHNERIE T,
sortD UR LB | BELILUY R FZERIRICHNERAE Y.
dim(UR+8, | kESSIZE)ZBELIEBICERELIZY R
URbOXEZ) | #ERLE T,

filE, YR bD | BELIET. INTOEERCLIC

KEX) UREERLET,
cumul YR b8 | BELIYU R FADEZSDHSIRRINEL T,
FLOURRZERLET,

df list VR B | BELICUR AT, BHET3EES LDER
STELT. HILLUR M AERLET,
aug(J R k8,

JEAPS 2ODURFEERLET,

mn UR+E |#EBELLEYRCROBIMEEZRBDHFET.
max YR LR | EELICURFARAORKEARDFET,
mean YR 2 | IEELICY R FROIERRDIFET,
med YR +Z EELICUR FADDPRBEEIDITET,
sum YR bR | IBELLYR CARDBEORNEHELET,
prod YRR |#EELLURFARADLBOBEFELET,
stdDv YR b8 | 8ELICY R FADIZRERERTELE T,
vari YR bR [#BELILYRMNROTEAREZESTELE T,
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o_prod 2DDYRFNL M LELTHROLET)OH
(YAPBUZLB) | BERDE T,

i_prod 2DDYRNL MLELTHRVLETIOR
(YRARBUZEB) | BERDE T,

abs UREE | URRNS MILELTHEROEF D) DMERECK
EIAERDFET,

list—=mat YR F—ADBTT—R%EEVET, &
(MatH (5 ) YR F=RDETIOERDINERY FT
(L1—matA. L2—matB. L3—»matC. L4
—matD), SHBH. THE-—FICEDYET,
list—=matA YR RTF—=AHD5matADTIIEEY T,
(WATH(Ce ) [ BYRRT—HHABHNERUFT(LL, L2,
L3. L4—matA). stEHE. THIE—FICE

HbUET,
2,7,4 L1 (%) 3 0ATA) 2 (0ATA) 7 (OATA) 4 (BATA)
81412 )
)3
Gos

1 GWES) 4 G

L1+L2={-160} (ove) fatH (o ) (Co ) () (Co ) () (=)
sortAL1={247} (on/e) aTH (3 ) (CoJWatH (o ) (o ) (=)
soDLi=(742)  @0@m(O Dm0
dm(L1,5) = (27400 @A J)C2 )mam( o) o)
5(OC=D
fill(5,5) = {5 5 5 5 5 5
50OJC=)
cumul L1 = (2.9 13} 0 T [ i (W [
of_list L1 = (53} (o) (3 )( s @m0 )( 0 )( =)
aug(L1,L2) = {27 4 31 -4} (ove) @8 (3 )( s @A (0 (o)
min L1 =2 O D@
max L1 =7 O eI
mean L1 - 4.333333333 @)

med L1 =4 (ono)watH) (¢ J (3 J ) (o J (o) (=)
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sum L1 =13

(@0 @8 (D) COERE (DD

prod L1 =56

(@®) @m ) Cmm ()

stdDv L1 =2.516611478

(ove) warh) (4 ) (Ce At Co ) (o) (=)

vari L1 = 6.333333333

o_prod(L1,L2) = {24 -4 19}

i_prod(L1,L2) =-29

@B @R DD @E (D)
(@) @) () () @) (o) (o)
o[ [ s [ [ [ )
E®) @) (e )@m(o)(o)
o [ i [ [ [

abs L2 = 5.099019514

(ove)at) (4 ) Ca DA Co ) (=)

2 -3

list — matA matA: | 7 —1 |(one) WATH) (6 )

4 -4
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ORI D F —1RIEM)
=Ate
FRICSWTARD 5 BIRDIER(C) BB

bh->TWhdEE, A—CEDEERE(b)EB—CREDEE
@2

B NOESEAEND. ZAlES> THOD

DESHARDBIZENTEZXT,
sin9=%
o) b cose=%
b
tan 6=~
s —"% an a

F—igh

(o] (opE)(_o_)

Eerw (o (o)

20(sn)60(=) — 17.32050808m (b)
20(c0s)60( =) — 10m (a)

o IbEAmBA LA > TLBE &R, UTORXEE>T
KDOFT,

Dby —_D
tane—a Hh5. a= tan @
b -~ __ b
sin8= 5. c= sin @



o LatAmBA LA >TNBEER., UTOR%EE>T
KOETo

tan 9=% H5. b=a-tand
8 iz =2
cos =7 5. ¢ cos @

£
TRICBOTBLDEEE DD > TNDEE, AB()
(&2
B3 2DOESH5. ZALEFE- TAEERDS

ZEDTEZT, b
A sinf=¢ LS
¢ —eint(B)
rem 6 =sin 1(?) @
B i c COSs 9=% SN
@

- a ............
6=cos 1(3) @
tan QZ% ALSN

Y
6=tan 1(3) ®

ZOBBTIEO®O=EERBLET,
F—igtk

(one)(mopE) (o )
(©eTwr) (0 )0 )

(2ndF) (tan) () 15(=)24( ) (andF) (-DEg)
—~ 32°0'19.38" (0)
o a-Dehbno>TLBE R, cos!(2) TRen
%7,

o Ib-sDehbHoTOBE ER. sin!(2) T
&7,
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IE%ER

TRICHSWLTZa, BA. BBY'LH>TLBEE. D
b-DcHRE EBCOBEEL?

B 2AENLLY. ENEREE > THODEAE

ERODBDIENTEET,
a __ b _ ¢
sinA ~ sinB ~ sinC
FEETFEHLS.
_ sinB _ sinC
b=ax sinA ¢ = @X75inA

RDER
ZRY=00KSa, BHB=AEB. ZHA=AEA. &
KC=AECELT
F1:Y sinB = sinA  F2:Y sinC =+ sinA
s
(on/e) (mopg) (Co )
(acpra) (v ) Csin ) (acpra) (B ) (=) (Csin ) (acpra) (CA )
(acPra) (LY ) (Csin ) (aPra) (_c ) (= ) (Csin ) (aPra) (A )
(AFEtEET)
(one)(eerw) (Co )0 )
180(=)40(=)60( =) — 80°(C)
(ReD) (71) (2ndF) (ALGB)2 (ENT) 40 (ENT) 60 (ENT)

— 1.484454398m (b)

(ReL) (CF2 ] (2ndF) (ALce) (ENT) 80 (ENT)60 (ENT)
— 2.274316085m (c)
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RALEE
TRIZBLT. a=14.7cm. b=17.8cm. 6 =43"32'54"
DIBEDCDRET ERDE T

14.7cm(a)

|\43°32'547(0)
17.8cm(b)

B 2DE1ALY. RREB%EB> THODORS
HERDBDZENTEFT,
a=b%+c®—2bc-cosAH'S
a= Vb2+c2—2bc-COSA «------- @
b?=c?+a®—2ca-cosBH5
b= Vc®+a?—2ca-cosB -:-v:- )
c?=a’+b?—2ab-cosChH'5
c= Va?+b2—2ab-cosC - ®

CORIBTIEORFEALET,

F—BE

(on/e) (mobE) (o)

G (0 ) (o)

@) TOCO14.7Cx)(FD17.8x) (=)

2(X)14.7( x)17.8( X )(cos )43(ows)32(ows)54

=) — 12.39480134 cm (c)

AOYOAR

TRICEOLTZa0b-Dehhh>TWaEE, BESIE?

B FRONOYORAREFEST

o em HELEY.
S=vs(s—a)(s—b)(s—c)
ot =l ON

s=%(a+b+c)

—~®
&3
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T—ER

(on/e)(mong) (o )

COM0C+I8(+6( =2 (™)
—12m (s)

(2ndF) (D) (CC (apra) (v ) (O (apra) (v ) (=)

100D CO AP (M) (=28 JCD)

(arm (M) (=6 IO JC=)) — 24m? (S)

4D:EED

MR(V0)20m/s THIF TR —IUH'B0° DAE(H )T L
MU LI, 2.5BBMODEEM)IF?

Vo (204) BE ROREFE > TRDE T,
[h h=\/ot-sine—1§ gt?
(g : ENIRE.80665m/s2)

0 (50°)

ENOE

EHA=RV,. BHY=054t. THB=AE6. BH
C=EN&EEIELT

F1: AY sinB-C Y2 +2

F—184E

(one)(mopE) (o )

(aPra) (CA ) (apra) (Y J(Csin J(apra) (B J( =)

() () ) () () (E)2G0) ()
(ATETEZET)

EREP(T)
(o) (1) (o) (L8) 20 (7). 5 (Ev7) 50 (8T @) 03
ENT — 7.656440906m (h)
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TROBOAVE—RVREE

#l (Az) 2
i R 2= /R + (oL~ L)

112 Lo=2nf

BIZ#HLT. R=120[Q). L=4[H]. C=3[uF]. f=60[Hz]
DBEDA Y E—A Y RZEAHERE 0 £ RDET
&
MAEU—: @=2nf=2 X 1 X 60
YAEU— 1 ol — 4= =(MXEU—)X 4

oC 1

T (MXEU—)x3x1075

Z =VR2H(Y AT —)2
YX%U—)
R

0= tan‘1<

B
(090 o8 (5 )
EP(I()
® 2(d) (1) (X)60(ET0) (i)
— 376.9911184 (w)
o (@ () (4 (O @) (i)
CO3(E) 60 @) ) (570) (V)

-
623.7703454 (oL — =)

o (T(T)120(F) () w)
DOEC) ~ 635.2081894 (2)
o (@) (&) (@) (Y)(=1120(1)
=) — 79.110561° (8)
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B|REtE

T2 10050, FHE5%DE F1ET EDTASEHE?

BE e TROXTROBIENTEET,
TSI =78 X (1 +FK)¥8

F—I24E
@) @B (7))
1000000 x ) (O)1(+)0.05(0H =)

— 10500008 (1&F%)
GO (F0.05(7)(=)

— 11025008 (%)
=) — 11576250 (3F%)
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IS>— - stE%H

I>5—

SEHEEBABHEET oI TP, BEMICHRE
BRHEERTLIBEIS—ICBYET, T5—0
EER. (OERODNZEBLT, APDITS5—
BRRICA—VIERIZENTEET, XEEETS
D () EBLTREL U P LT IZEL,

IS—O—Fr&IS—AB

SGEIS— : Error 1
o ERNICRITTERVBEDIS—,
B 2(+)(=)5C=)

BEI>—:Error2

o SIEMRFLIFRPHRDBIEN0' O LD &,

o RENODMRE A RT LI & EGIEREPDIBRN0
DEEHED)o

o SHERPFICBIHERRIFHEBRB BRI EE,

WRHLTS—: Error 3
o REXICFREGTADNY 77 —(—RE—F TR
ERIC10R* . REDTRIC24BR) ZBAILEE,
*HOE— R TRIORICBYET. o, TA/UR
FF—REITBRICBYET,
® St E— N TSt T —a D00 2 BA - & &,

RXODEEIS— : Error4
o XNBAANNY 77 —(142 )%= BA =& &,
RF142XF LR TANTEF T,
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AOFOLELIS—: Error 5

@ Jx—IaSATY—IIRBSBIAPIC. DR
ZHOE¥>E LICE—RTRMEIRVOEHRELS
FNTLBRE, HIAEE. 0& 1L OKEASTR
#CEL2ET— R TEOBESELIcEE,

XEY—HA—N—IT>—:Error 6

@ JA—ZaSAEY—DBFEABATRAARESE
KOHELIcEE, FI~FATEE256XZE TR T
=FY,

I >— : Error 7
® TH/UYRERIS—,
® T5I/U R DY A X EEIBELICEE,

F4 X3V IS5—: Error 8
® T51/U R F DY A DB RICDFE TSRV ESE,

EWT A A3V I S5—: Error 9
o STBRPEIIETERBRDITIN/ U R FOKRKESHET
BEHEAABACE S,

KREZI>—: Error 10
o EFRINTULRVLITI/UR MDSHETEDNIZEE,
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StEEE

o ZOELETIF. RAlE L TRMBBORTRIMTIC 1
DREDECET, 1L, EiRL TEHEEITS &
RELVRBEINT, RESKESBRYET, ¥,
nl, e In, {750/ U R F 1R ERBR TR EE1T -
TLBBELREHIREENT, REPKEBYE
T, Fi. BROBRRS LUZHROEFE TIIRE
HRBENTRESBYET,

o STEEH 1 +£1099~19.999999999X 10%8H & V0

BREVERSHR. HLUBPRROM@IBED 1079
RBOBEF0ERBZLTEHE, H$50LRERETL
B

ks StE%E
DEG: IxI<10"

(tan x: I x 1290 (2n—1))*
sin x, cos x, RAD: Ixl< Lo x 101
tan x (tanx:lxl= % (2n-1))*
GRAD: Ixl< %x 101

(tanx: 1 x1#100 (2n—1))*

sin~'x, cos™'x lxl=1
tan'x, 3\x | x| <1010
In x, log x 107 < x < 10"

e y>0: —10"™ < xlogy< 100

e y=0: O0<x<10'®

»* ¢ y<0: x=n
(0<|x|<1:%=2n—1,x¢0)*,

—10 < xlog 1yl <100

«y>0 —10‘°°<%Iogy< 100 (x #0)

e y=0: 0<x< 10"

Ay * y<0: x=2n-1 1

O<lxl<t :T=n,x¢0)*,
—10‘°°<1Tloglyl< 100

e’ —10"° < x = 230.2585092
10° -10"° < x < 100
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BA% STEEHE
sinh x, cosh x, I x| < 230.2585092
tanh x
sinh~" x lx1<10%
cosh™' x 1< x<10%
tanh' x lxl<1
X2 lx1<10%
X3 | x1<2.15443469 x 10%
X 0 < x<10'°
I Tx1<10 (x=0)
n! 0=n<=69"
0 = r<n = 9999999999"
nPr n! 100
<10
0 = r = n = 9999999999
nCr 0<r=69
n! 100
s 10
«<DEG, D°M'S 0°0’0.00001” = | x | < 10000°
X,y —>r,0 a2 +y? <101
0=r<10'®
DEG: |61<10"
. T 10
rne—-xy RAD: |9|<180><1O
GRAD: 101 <%)>< 101
DEG—RAD, GRAD—DEG: | x| < 10'°
DRG P RAD—GRAD: | x| <4 x 10%
(A+Bi)+(C+Di) [A+C1<10% [B+Dl<10™
(A+Bi)—(C+Di) [A-Cl1<10™ [B—D|<10™
_ 100
(A+Bix(C+Di) | (AC-BD)<10

(AD + BC) < 10'®

(A+Bi)+(C+D:i)

AC + BD
C2+D?

C2+D2#0

< 10100
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B StE#E
—DEC DEC : |x| < 9999999999
—BIN BIN : 1000000000 < x = 1111111111
—PEN 0<x< 111111111
—0CT PEN : 2222222223 < x < 4444444444
—SHEX 0 < x < 2222202022
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 : FDABF41C01 < x < FFFFFFFFFF
0 < x < 2540BESFE
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, r B
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INTRODUCTION

Thank you for purchasing the SHARP Programmable Scientific
Calculator Model EL-5060F.

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

e 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.

¢ 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

(o

DISPLAY

Equation— |+ =

T y— ) «<—Symbol
2

PR T T

Display wal

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.

ALPHA:

: Appears when the entire equation cannot be displayed.

Press (<€ )/("») to see the remaining (hidden) sec-
tion.

: Indicates the mode of expression of results in the

complex calculation mode.

: Indicates that data can be visible above/below the

screen. Press (_a )/(C¥ ) to scroll up/down the view.

: Appears when is pressed.
: 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.

Appears when (STAT VAR), or is
pressed.

FIX/SCI/ENG: Indicates the notation used to display a value.
DEG/RAD/GRAD: Indicates angular units.

LIST
STAT

: Appears when matrix mode is selected.

: Appears when list mode is selected.

1 Appears when statistics mode is selected.

: 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.

P4 : 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 specifyIn:  (Cin )

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*" matA-D*
(Display) F1-F4 ANS STATVAR® Li-4%

(@) X X X X

@] X (@] @] @]
Mode selection O X O O O
(o) O O @] @] @]
Coe O O @] @] @]
RESET switch ©) O ®) O ©)
QO Clear X : Retain

Statistical data (entered data).

X sx, ox, n, Xx, 2x2, y, sy, oy, Xy, Xy?, Xxy, r, a, b, c.

*3 Matrix memories (matA, matB, matC and matD)

*4 List memories (L1, L2, L3 and L4)

*5 All variables are cleared.

*® This key combination functions the same as the RESET
switch.
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[Memory clear key]
Press (2ndF) 4ol to display the menu. gEM ?ESET
To clear all variables (M, A-F, X, Y, ANS,

F1-F4, STAT VAR, matA-D, L1-4), press (o )0 ) or
(0 J(enT).

* To RESET the calculator, press (1 )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.

e 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.

e 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.
¢ The multi-line memory is cleared by the following operations:
(2ndF) (Cca ), mode change, RESET, N-base conversion and

memory clear ((2ndF) (M-CLR)).
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@©3(5+2)= 3 5 20 =) 21.

@3x5+2= 3 17.
(®8x5+3x2= 3 5 3 2(=) 21.
-® (a)

-® )

-® >

-® (a)

Priority Levels in Calculation

Operations are performed according to the following priority:

() Fractions (1r-4, etc.) @ £, engineering prefixes (3 Functions
preceded by their argument (x7, 2, nl, etc.) @ Y*, < ® 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.) ® nCr, nPr @ X, + @0 +, — @) AND
4 OR, XOR, XNOR @3 =, M+, M-, =M, PDEG, PRAD, PGRAD,
DATA, —r@, —xy and other calculation ending instructions

* If parentheses are used, parenthesized calculations have

precedence over any other calculations.

INITIAL SET UP
Mode Selection

(MoDE) (o ): Normal mode (NORMAL)
(MoDE) (1 ): Statistic mode (STAT)
(mobg)(—2 ): Equation mode (EQN)

: Complex number mode (CPLX)
(MoDE) (4 ): Matrix mode (MAT)
(Mobg)(—5 ): List mode (LIST)

SET UP menu

Press to display the SET UP menu.
* A menu item can be selected by:
* moving the flashing cursor by using 0 1
(™» ) (<), then pressing (C=) key), or
* pressing the number key corresponding to the menu item
number.
¢ If .. or w is displayed on the screen, press (a ) or (¥ ) to
view the previous/next menu screen.

e Press to exit the SET UP menu.
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[Determination of the Angular Unit]

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

can be specified

e DEG (°) :Press (serup)(o J(o0 ).

* RAD (rad): Press (o)1 ).

¢ GRAD (g): Press (sErwp) (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:

e NORM1: 0.000000001 < |x| < 9999999999

* NORM2: 0.01 < |x] < 9999999999

100000+3=
[NORM1] 100000 (=) 3 (=) 33'333.33333

S[FIX] 33'333.33333

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

[NORM1] 3 (=) 1000 (=) 0.003
—[NORM2] 3. x10-°
—[NORM1] 0.003
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SCIENTIFIC CALCULATIONS

¢ Press (MoDg) (0 ) 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.
18+6 18 6 (=)

15-8 CO15(=)8 (=) 3.428571429
42x(-5)+120= 42 (X)) - 5 120 (=) -90.

(5x10%)+(4x10%)= 3(=)4
3(=) 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 (=) 1°700.
68x40= 40 (=) 2'720.
Functions

* Before starting calculations, specify the angular unit.

sin60[°]= 60 (=) 0.866025403

W) ()
ER(TI(J4 (=)  0.707106781
tan-1=[g] W ()2 @) @) 1 (=) 50,
EB(0)(o)

cos % [rad]=
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* The range of the results of inverse trigoniometric functions

O=sin"x,0=tan" x 0 =cos'x
DEG -90<60<90 0<60<180
RAD —%ses% 0<6<m
GRAD -100<6 <100 0<6<200
(cosh 1.5 + (one)(( )(hyp)(cos) 1.5
sinh 1.5)2 = (sn) 1.5 =) 20.08553692
tanh*‘i =
7 (=700 0.895879734
In20 = 20 (=) 2.995732274
log 50 = 50 (=) 1.698970004
e’ = 3(=D) 20.08553692
107 = 50.11872336
LI
6 7 0.309523809
82-3*x52=
—2'024.984375
(129y%=
6.447419591
8= 512,
49 /81 = (zndP) () 49 (=) 4 (2naF)
81 (=)
27 = 27 (=)
41 = 4 R 24.
10Ps= 10 3(=) 720.
sCa = 5 2(=) 10.
500x25%= 500 25 125.
120+400=7% 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 1xIx10- and x=0 will be 10-° from the value of the
numeric derivative.

* When performing an integral calculation, enter the formula
first and then enter a range of integral (¢, b) 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):

S=LHF(@)+4{F s @B}t (1)) ntl

+2{f(a+2h)+f(a+dh)+-----+f(a+(N=2)h)}+f(b)} N=2n
de dx asx<b

[+ 5)-fle—5)
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‘ﬂjbx
gral errors when there are X
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.

d/dx (x* — 0.5x° + 6x?) 4(=)05
x=2 6

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

I3 (42 = 5)dx @R @ (X)(F(=)5

n=100 2 8 138.
n=10 (&n) (ENT) (ENT) 10 (ENT) 138.

Random Function

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

statistics, matrix and list mode. (This function cannot be selected

while using the N-Base function.) To generate further random

numbers in succession, press (ENT). Press to exit.

* 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) (ravov) (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) (awow) (2 ) (ENT).

[Random Integer]

An integer between 0 and 99 can be generated randomly by

pressing (EnT).

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

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

Mode ANS M, F1-F4 A-F, XY
NORMAL O O @]
STAT @] X X
EQN X X X
CPLX @] O X
MAT (@] X @]
LIST O X ]
QO Available X : Unavailable

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

Press 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/e)(sT0)(CM ) 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. A Matrix/List format result is not stored.
[Formula memories (F1-F4)]

Formulas up to 256 characters in total can be stored in F1 - F4,
(Functions such as sin, etc., will be counted as one letter.)
Storing a new equation in each memory will automatically replace
the existing equation.

Note:

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

o —rf, oxy.. X memory (r or x), Y memory (6 or y)
Use of or (aeHa) will recall the value stored in memory
using up to 14 digits.

8 2 (sT0)(m) 16.

24+(8x2)= 24 (e (m)(=]) 1.5
(8x2)x5= ) (v (X 5 (=) 80.
(Vo) (sT0) (W) 0.

$150x3:M1 150 3 450.
+)$250:M2 =M1+250 250 250.
IMex5% (ReD(MJ(XD5 35.
M (2ndF) (M=) (RoD) () 665.
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$1=¥110 110 110.
¥26,510=$? 26510 (= J)(re)(v (=) 241.
$2,750=¥? 2750 =) 302°500.
r=3cm (r-Y) 3(s 3.
nre=?
=) 28.27433388
224 4(4(FI6 (=) 24
-
B(A605(A)- 3 60 (=)
reRAE () (ans) (=) 32.2
nrP=F1

F1
‘ 3 (sT 3.
V=7 (ReD(FO(X) 4 (=) 3 (=) 37.69911184

Chain Calculations

* The previous calculation result can be used in the subsequent
calculation. However, it cannot be recalled after entering
multiple instructions or when the calculation result is in Ma-
trix/List format.

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

i) @msE1 @2

2 3 4 3(=) 4.5.6
—[a.xxx] a% 4.833333333
S[die] (2ndF) () 29.6
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103= (2ndF)(10") 2 (&%) 3 (=) 4.641588834
5
(%) - 7 5 5(=) 16807 3125
(l)%: 1@0)8 ()1 (@3
8 =) 1.2
%= 64 (&%) 225 (=) 815
2 CO209300)
T = COs0400) =) 881
1.
53" 1.2 (@)23( =) 12,23
P
= 10w 2 @) 3 (@) 2 (=) 0°311.5”
3
= 1 () 3 () 2 (£2) 3 (=) 1.2
A=7 (@) 7 (o) (A ) 7.
2= 4 EOEm (A=) 4.7
1.25+%=[a.xxx] 125 (¥)2 (@) 5(=) 1.65
_)[a%] A 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:

(“4” appears.), (“P " appears.),

(“a” appears.), (“H” appears.),
EC (ub ” nFH! “ﬂ » and uHu disappear.)

Note: The hexadecimal numbers A — F are entered by pressing

(ensT), (7)), (x2), (X%, (Jeg ), and (Cin ), and dis-

played as follows:
A—-AB—-4sC—oI{,Dod,E-SEFF
In the binary, pental, octal, and hexadecimal systems, fractional
parts cannot be entered. When a decimal number having a
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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
truncated. In the binary, pental, octal, and hexadecimal systems,
negative numbers are displayed as a complement.

DEC(25)—-BIN 25 11001°

HEX(1AC) 1AC
—BIN 110101100°
—PEN 3203°
—-0CT 654°
—DEC 428.
BIN(1010-100) (2ndF) (=BN) () 1010 (=) 100 (O )
x11 = =011 (=) 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 6FF
(©) (ReD)(m) A4d™
1011 AND (on/e) (2ndF) (=BN) 1011 (AND)
101 = (BIN) 101 (=) 1°
5A OR C3 = (HEX) 5A c3(=) db"
NOT 10110 = (zndF) (=8N) (NoT) 10110 (=) 1111101001 °
(BIN)
24 XOR 4 = (OCT) 24 (xor) 4 (=1 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.
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Notation for sexagesimal is as follows:

i?%34' 5678
degree a g - second
minute
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] 36 (=) 10°16°21.”
1234°56'12" + 1234 (oWs) 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]  ((sin) 62 12 24("=) 0.884635235
24°[”] 86°400.

1500">["] 0 0 1500 25.

Coordinate Conversions
* Before performing a calculation, select the angular unit.
Y P (xy) Y
y —
0 ; X 0 X
Rectangular coord. Polar coord.
¢ The calculation result is automatically stored in memories X and Y.
e Value of rorx: X memory e« Value of 6 or y: Y memory

P (:6)

r

<

(ove) 6 (2ncF) (> ) 4
x=6 (r= (znaF) 5r0)[A 7.211102551
y=4"l0=0] (@ndP) (==)[6] 33.69006753
(@ndd) == 7.211102551

14 (2ndF) (> ) 36
[ r=14 [ x= 11.32623792
6=361 |y 8.228993532

11.32623792
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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,
equation mode, matrix mode and list mode.

Note: Physical constants and metric conversions are based on

the 2002 CODATA recommended values, or on the 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 ms=?
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 Tu kg
relationship
09 | Elementary charge e (¢}
10 | Planck constant h Js
11 | Boltzmann constant k JK
12 | Magnetic constant Uy N A=
13 | Electric constant & Fm™
14 | Classical electron radius Te m
15 | Fine-structure constant o
16 | Bohrradius a, m
17 | Rydberg constant Re m™'
18 | Magnetic flux quantum @, Wb
19 | Bohr magneton s JT
20 | Electron magnetic moment e JT
21 | Nuclear magneton Uy JT1
22 | Proton magnetic moment Uy JT
23 | Neutron magnetic moment Un JT
24 | Muon magnetic moment Uy JT
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No. Constant Symbol Unit
25 | Compton wavelength Ae m
26 | Proton Compton wavelength Ac.p m
27 | Stefan-Boltzmann constant o Wm=2K+
28 | Avogadro constant N4 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 -elme C kg™’
34 | Quantum of circulation hi2me m2 s~
35 | Proton gyromagnetic ratio % 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 ol
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 m?
50 | Second radiation constant c; m K
51 | Characteristic impedance of z, Q
vacuum

52 | Standard atmosphere Pa

V, = 15.3m/s (onie) 15.3 (X ) 10 (+) 2 (2ndF)

t=10s 03 10 (x2)(=) 643.3325

Vot+ 1? 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,
equation mode, matrix mode and list mode.

No. Unit Remarks
1 in > cm in inch
2 cm — in cm : centimeter
3 ft > m ft : foot
4 m — ft m : meter
5 yd > m yd :yard
6 m — yd m > meter
7 mile — km mile 1 mile
8 km — mile km : kilometer
9 n mile - m n mile : nautical mile
10 m — n mile m : meter
11 acre —» m? acre racre
12 m? — acre m? : square meter
13 0z—g oz rounce
14 g—oz g :gram
15 Ib — kg b : pound
16 kg — |b 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 fl oz (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 —calis J :Joule
30 calis > J calis : Calorie (15n°C)
31 J — calr J :Joule
32 caltr — 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 (on) 125 (2naF)(Cow) 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  (kilo) 10°
M (Mega) 108
G (Giga) 10°
T (Tera) 10"
m  (milli) 107
g (micro) 10°
n (nano) 10°
p  (pico) 1072
f  (femto) 107

100mx10k=
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 R ERDCOEP(ZI)

ANSx9= 5(=)9(=) 0.6

[FIX, TAB=1] 9 (=)~ 50
5 (= 9 (=)@ (o) 06
9" 5.4

*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 (Mobg)(_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 (ENT).
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sin 0.5 (on/e) Csin ) (awprn) (=Jos

Start=0 WATH(0 ) 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

1) 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).

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

w0 (o)

fx) = °=3x2+2

s
2

2.
x=-0.5 0.5 (+/=)(EnT 1.125

VA*+B?

©

2 3 3.605551275
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
(Mopg) (1)), then select the required sub-mode.

(o) (SD) . Single-variable statistics

(LINE) : Linear regression calculation

(QUAD) : Quadratic regression calculation

(EXP) : Exponential regression calculation

LOG) : Logarithmic regression calculation

(PWR) : Power regression calculation

(T6 ) (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 @) 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 «, 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 @, » 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
Xx Sum of samples (x data)
Xx? 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)
Xy Sum of samples (y data)
2 Xy? Sum of squares of samples (y data)
Xxy Sum of products of samples (x, y)
r Correlation coefficient
a Coefficient of regression equation
b Coefficient of regression equation
c Coefficient of quadratic regression equation

e Use (aPra) and (RCL) to perform a STAT variable calculation.

@08 (1) (o) 0.
95 1.
80 2.
3.
3 4.
50 5.
75.71428571
12.37179148
7.
RCL 530.
41°200.
13.3630621
=) 178.5714286
95 (=)
=) (aPrm 10
50 (=) 64.43210706

GOM

Co)OD(C=) o0.102012
(GBS 0.691463




x |y 0.
2| 5 1.
21 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.

2.

3.

4.

5.

5.357506761

-3.120289663

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 Datay
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:

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

Correction after pressing (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)(Ccb ). The data set will be deleted.

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

press (DATA).

r DATA 4
30 ) o.
40 30 1.
40 2 2.
50 50 3.

{

r DATA 5
30 (M)
45 45 3 X2=45.
45 &2 N2=3.
45
60 (¥)e60 X3=60.
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Statistical Calculation Formulas

Type Regression formula
Linear y=a+bx
Quadratic )=a+ bx +cx®
Exponential y=asee”
Logarithmic y=a+belnx
Power y=aex’
Inverse y=a+b1—,

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 10,

* 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.

o2 X2 — nx2
=T Y e—

>x2 —nx2 ZX=X1+ X2+ +Xp
- %= X2+ x? + e+ X2

n-1
3y oy = /222
n - n
% = ny =X1y1 + x2y2 + - + Xy
sy = [ Iy =y1+y2+ e+
n—1 )2 = 312 + yo2 + o+ + 2

Normal Probability Calculations

e P(1), Q(t), 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(¢), Q(r), and R(r) are given to six decimal places.

P(l)=ﬁ[;e'7xldx (t=0) (t<0)

oo 0t oo —e 1 0 oo
e = ¥ dx ¢ Ez 0 o

oo 0t oo —eo 1 0 oo
R(I)=ﬁ/;m F’T)’tzd/\f “20) ([<U)

—oo [ oo — oo t 0 -
1="== 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: (og)( 2 J(0)

I:a1,\'+h1y=('1 ID|= ‘ a; by
axx + by = ¢, a, by
@ 3-VLE:
ax + by +ciz=d; ay by ¢4
|:a2.\'+h2v+('2-=d2 |D|= ‘ as by ¢, ‘
azx + by + caz = dj az bs 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 ( as, 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).

(Mobg) (2 )(Co )

{2x‘+3y=4 2 (&0 3 (enT) 4 (EnT)
5x+6y=7 5 (enT) 6 (ENT) 7
x=7 (ENTD) [x] 1.
y="? (enT) [y] 2.
det(D) = ? [det(D)] -3.

x+y-z=9 1 (END) 1 (BND) 1 ) (END) 9 (BND)
{6,\'+6y—z:17 6 (ENT) 6 (ENT) 1 (#/=)(ENT) 17 (ENT)
14x-7y+2:=42 14 (&n1) 7 (3/2)(ENT) 2 (ENT) 42
x=? [x] 3.238095238
y=7? bl -1.638095238
z=7? [z -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:

Cubic equation solver:

¢ Press after entering each coefficient.

e 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.

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

x1=? 5.

x2="7? ENT —6.333333333
5.

5x°+4x2+3x+7=0 5 (Ent) 4 (EnT) 3 (EnT) 7

x1=? ENT —1.233600307

x2="7? ENT 0.216800153
+1.043018296 ;

x3=7? 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:
(@ (2ndF) (=x): Rectangular coordinate mode (xy appears.)
(2ndF) (=r0): Polar coordinate mode (r@ appears.)
Complex number entry
(1 Rectangular coordinates

x-coordinate y-coordinate

or x-coordinate (Zi ) y-coordinate

(2) Polar coordinates
r 0

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+15i) —
(11+4i) =

6x(7-9i) x
(-5+8i) = 8 L0 I(=] K 222
+606. ;
16x(sin30°+
ic0s30°)+(sin60°+
ic0s60°)= 13. 85640646
m- bl +8.
(endF)(=r0) 8 (£ )70 (+)12(£ )25
=0n 18.5408873
[6] £ 42.76427608
r1=8,01=70°
2 =12, 62 = 25°
r=1?,0="7°
(1+4) 1D 1.
l 7] 1.414213562
r=70=7 [6] <45,
2= 0™
(2-3ip= =W -5.
bl -12,
1 _ 1 ()OO (x)(C=J K05
1 bl -0.5;
CONJ(5+2i) = a0 J(C(J5 20O M S
D] -2,
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MATRIX CALCULATIONS

This function enables the saving of up to 4 matrices (4 rows x 4
columns) for calculations. Press to enter the matrix mode.

Matrix data must be entered prior to making calculations. Press-
ing Ca )/ )will display the matrix edit buffer along with /<.
Enter the value of each item (‘ROW’, ‘COLUMN’, and then each
element, e.g. ‘MAT1,1’) and press after each. After enter-
ing all items, press (onfG), then press and specify
matA-D to save the data.

To edit data saved in matA-D, press and specify
matA-D to recall the data to the matrix edit buffer. After editing,
press (on/c), then press and specify matA-D to save
the data.

Before performing calculations, press to close the matrix
edit buffer.

When results of calculations are in the matrix format, the matrix
edit buffer with those results will be displayed. (At this time, you
cannot return to the equation.) To save the result in matA-D,
press (on/c), then press and specify matA-D.

Since there is only one matrix edit buffer, the previous data will
be overwritten by the new calculation.

In addition to the 4 arithmetic functions (excluding divisions
between matrices), %, x2, and x™', the following commands are
available:

dim(matrix name,
row,column)

Returns a matrix with dimensions changed as
specified.

fill(value, row,column)

Fills each element with a specified value.

cumul matrix name

Returns the cumulative matrix.

aug(matrix name,
matrix name)

Appends the second matrix to the first matrix as
new columns. The first and second matrices
must have the same number of rows.

identity value

Returns the identity matrix with specified value of
rows and columns.

rnd_mat(row,column)

Returns a random matrix with specified values of
rows and columns.

det matrix name

Returns the determinant of a square matrix.

trans matrix name

Returns the matrix with the columns transposed
to rows and the rows transposed to columns.

mat—list Creates lists with elements from the left column of
((maTH) (5 ) each matrix. (matA-L1, matB-L2, matC-L3, matD-
L4) Mode changes from matrix mode to list mode.
matA—list Creates lists with elements from each column in
(maTH (s )) the matrix. (matA-L1, L2, L3, L4) Mode changes

from matrix mode to list mode.
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(¥ ) 2 (0ATA) 2 (DATA) 1 (0ATA) 2 (BATA)
3 oATA) 4 (0ATR)
(ove) a2 (o)
— matB (¥) 2 (0ATA) 2 (DATA)
3 (0ATA) 1 (0ATA) 2 (OATA) 6 (OATH)

matAxmatB=[177;§] EER (D COER D)

— matA

W W =
o = B~ DN

maa=[2 0] emEmCoOCOEREI

120
dim(matA3,3) = |340| IWATH(3 (o JmAH( o JCo ]

coal EPCOsERCIs0I)

555

1553 - |22 ()5 @D
ooe 3@ )3 =)

cumul matA = 12
46

1231

aug(matA,matB) = [3 42 6]

100
identity 3= 010 EO@B) s ()
001
nd_mat(2.9) 2@ 3 ()
dotmatA = 2 e O BRI
rensmas=[32]  ER@BCOOERCOOE)
L1: {1 3}

mat > list | 5. 15 5y
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LIST CALCULATIONS

This function enables the saving of up to 4 lists of 16 elements
for calculations. Press to enter the list mode.

List data must be entered prior to making calculations. Press-
ing Ca)/(Cw ) will display the list edit buffer along with /<.
Enter the value of each item (‘SIZE’, and then each element,
e.g. ‘LIST1’) and press after each. After entering all
items, press (on/f), then press and specify L1-4 to
save the data.

To edit data saved in L1-4, press and specify L1-4 to
recall the data to the list edit buffer. After editing, press (onic),
then press and specify L1-4 to save the data.
Before performing calculations, press to close the list
edit buffer.

When results of calculations are in the list format, the list edit
buffer with those results will be displayed. (At this time, you
cannot return to the equation.) To save the result in L1-4,
press (oN/c), then press and specify L1-4.

Since there is only one list edit buffer, the previous data will be
overwritten by the new calculation.

In addition to the 4 arithmetic functions, x%, x?, and x', the
following commands are available:

sortA list name Sorts list in ascending order.

sortD list name

Sorts list in descending order.

dim(list name size)

Returns a list with size changed as specified.

fill(value,size)

Enter the specified value for all items.

cumul list name

Sequentially cumulates each item in the list.

df_list list name

Returns a new list using the difference
between adjacent items in the list.

aug(list name, list name)

Returns a list appending the specified lists.

min list name

Returns the minimum value in the list.

max list name

Returns the maximum value in the list.

mean list name

Returns the mean value of items in the list.

med list name

Returns the median value of items in the list.

sum list name

Returns the sum of items in the list.

prod list name

Returns the multiplication of items in the list.

stdDv list name

Returns the standard deviation of the list.

vari list name

Returns the variance of the list.

o_prod(list name,list name)

Returns the outer product of 2 lists (vectors).

i_prod(list name, list name)

Returns the inner product of 2 lists (vectors).

abs list name

Returns the absolute value of the specified list
(vectors).
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list>mat Creates matrices with left column data from each
(maTH (C5)) list. (L1-matA, L2-matB, L3-matC, L4-matD)
Mode changes from list mode to matrix mode.

list>matA Creates a matrix with column data from each list.
(watd) (Ce ) (L1, L2, L3, L4-matA)

Mode changes from list mode to matrix mode.

2,7,4-11 2 (DATA) 7 (DATA) 4 (DATA)
-3,-1,-4 512 (o)

1 4
L1+L2={-160} (o) faTH) o) Co ) e (Co ) (=)

sotAL1={247} (o JaT(Co J(Co =]

sortD L1 ={7 42} (JMaT (o J(Co )=

dim(L1,5)= {27400}

fill(5,5) = {5 5 5 5 5}

cumul L1 ={29 13} Ca)mm(0)( 0=
df_list L1 = {5 -3} (0 )0 ) =)
aug(L1,L2) = {274 -3-1-4} [ [ )

() OoE=)
min L1 =2 Ca)Co)ma (o) (o )(=))
maxL1=7 Co)CO=)
mean L1 = 4.333333333 =)

medL1=4 ON/C

sum L1 =13 ON/C

prod L1 =56 maTH (o )(Co)(=)

stdDv L1 = 2.516611478 Mmoo )=

vari L1 = 6.333333333 ON/C )70 ) (0 )(=)

(8 JwatH( 0 J( o)

(o) )O =)

(9 J)mATH( 0 J( 0 )

(endF)(> JmATH (0 ] 0O C=)

abs L2=5.099019514  (ove)atH)(4 J(AJmaTH( o (1 )(=)
list — matA matA:[E:ﬂ (one)MATH) (6 )
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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(+)(=)5

Calculat|on error (Error 2):
The absolute value of an intermediate or final calculation result
equals or exceeds 10'%.

¢ An attempt was made to divide by O (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 other modes, and 1 buffer for Matrix/List data.

¢ 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.

Equation recall error (Error 5):

¢ The stored equation contains a function not available in the mode
used to recall the equation. For example, if a numerical value with
numbers other than 0 and 1 is stored as a decimal, etc., it cannot
be recalled when the calculator is set to binary.

Memory over error (Error 6):
¢ Equation exceeded the formula memory buffer (256 characters in
total in F1 - F4).

Invalid error (Error 7):
¢ Matrix/list definition error or entering an invalid value.

Dimension error (Error 8):
* Matrix/list dimensions inconsistent while calculation.

Invalid DIM error (Error 9):
¢ Size of matrix/list exceeds calculation range.

No define error (Error 10):
¢ Undefined matrix/list used in calculation.
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Calculation Ranges

* Within the ranges specified, this calculator is accurate to
11 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, Matrix/List calculations, 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: Ixl<10"
(tan x:lx1#90 (2n-1))*

sin x, COS x, RAD: x| <m x 10
tan x (tan x: lese—(2n 1))*
10

GRAD: | vI<T>< 10"
(tan x: 1 x1# 100 (2n—1))*

sin"x, cos™'x lx1<1
tan'x, ®x | x| <101
In x, log x 10 <x < 10"

e y>0: —10'"® < xlogy< 100

e y=0: O0<x<10'®

e y<0: x=n 1
(O<lxl<1:—=2n-1,x20),
—10' < xlog | y | < 100

e y>0: —10“’"<%Iogy<100(x¢0)
ey=0: 0<x< 10

Xy *y<0: x=2n-1 ’
(0<|x|<1 —=nx=0),
—10““’<—Iog|v|<100

e ~10' < x < 230.2585092
10¢ 10" < x < 100

sinh x, cosh x, I x| < 230.2585092

tanh x

sinh™' x lx|<10%

cosh™' x 1<x<10%
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Function Dynamic range
tanh' x Ixl<1
X2 | x1<10%
x° | x| <2.15443469 x 10%
Nx 0<x<10'®
I [x1<10™ (x £ 0)
n! 0<n<69*
0 <r<n<9999999999*
nPr n!
i< 10
0 <r<n<9999999999*
nCr o <r<69
(n r)| < 10100
«>DEG, D°M'S 0°0’0.00001” < | x | < 10000°
X, y—>r,0 VA2 +y? < 101
0<r<10'%
DEG: 161<10"
, . T 10
r,0—ux,y RAD: |6|<180><10
GRAD: 10 1<— >< 10"
DEG—RAD, GRAD—DEG: | x| < 10"°
DRG > RAD-GRAD: | <% x 10%
(A+Bi)+(C+Di) [A+Cl<10' [B+DI|<10'®

(A+Bi)—(C+Di)

IA-Cl<10", [B-DI|<10'®

(A+Bi)x(C+D:i)

(AC - BD) < 10"
(AD + BC) < 101

(A+Bi)=(C+Di)

AC + BD

= < 1010

C2+D

BC - AD

i < 10100
C?+D2#0

—DEC
—BIN
—PEN
—0CT
—HEX
AND
OR
XOR
XNOR

DEC : |x1<9999999999

BIN : 1000000000 <x< 1111111111
0<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<x<111111111
PEN : 2222222223 < x < 4444444444
NOT 0 < x £2222222221
OCT : 4000000000 < x < 7777777777
0<x< 3777777777
HEX : FDABF41C01 <x < FFFFFFFFFF
0 < x < 2540BE3FE
BIN : 1000000001 <x< 1111111111
O<x<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

r

eplace 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

AOWN =

~N o o

. Turn the power off by pressing (oFF).

. Remove the two screws. (Fig. 1)

. 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)

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

point pen or similar object.

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) o

i y

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
other modes, and 1 numeric value for
Matrix/List data.)

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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SHARP
EL-5060F

TWIN POWER

PROGRAMMABLE

STAT VAR
arc hyp NOT sm 1 AND cos OR tan XOR d/dx XNOR -

CONV A Xy— B v_ [ 3V_ D 10* E e*

F

d/c +>DEG

nCr_sx

n! x

MDF___N DRGr X Y > PEND

(o) ) B2
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