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The “Sharp” brand name is derived from the “Ever Sharp Pencil” invented by Mr. T.
Hayakawa, founder of the company. Sharp Corporation has continuously been devoted to
developing advanced technology and innovative products.

In 1964, Sharp created the industry when we introduced the world’s first all transistor-diode,
electronic desktop calculator. And ever since, Sharp has consistently played the leading role in
innovative discoveries of unusual electronic calculators.

- In1979, the world’s first direct formula entry scientific line of calculators, the EL-5100 series,
was introduced by Sharp. '

Models EL-5100 and EL-5101 are specially designed to simplify computation in the areas of
architecture, civil engineering, electricity, statistics, surveying and more.

The unique rolling writer feature and playback in direct formula entry, add many advantages
in solving complex formulas. Additionally, the dot matrix liquid crystal display provides
alphanumeric readout.

To assist you in better understanding the many functions of the Sharp EL-5100 and EL-5101
programmable calculators, we recommend that you thoroughly review this book of applications.
Problems are explained with actual key stroke sequence to show how to solve these problems in
the most accurate and efficient manner.
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ARCHITECTURE
No. 1 ITEM: Hardness ratio of sections supposed
FORMULA: Relative stiffness ratios of pillar and beam are determined by
the following equation.
b : Width
D : Height
| : Lenght of member
L ¢ : 1.5 in case of single-side slab, 2 in case of both-side slab
I Ko : Standard stiffness
b D*
I"”" lo=—1— I=¢ Iy K=I/l k=K/Ko
I : Geometrical moment of inertia
K : Stiffness
k : Relative stiffness ratio
Note: I, and K are displayed in ( X 10*) and (X 10%) respectively,
EXAMPLE:
b =30cm
D =60cm Io =5.40 x 10° (cm*) k=1.80
6 =2 = I =1.08 x 10° (cm*)
I =600cm K =1.80x 10® (cm®)
Ko =1000cm?
MEMORY | A Bl.C D E F G H 1 J
EL—5100f % | % | %« | ¢ | Ko
EL=-5101 2, | 28 Ll g [ K ]
OPERATION:
— (AER)

(endF) (CA) @end) (10=) (A (8] (€) (0] (E]) ladF) (103) (&) (8D (V3 (3] () (3] (2] (570) (A]
GO (A) (o) (579 (8] (2] (8] (5] (€] (519 (€] (I (€] (I [E]

(AER)— (COMP)
Decimal position : 2 (9] =]

cowr) (37 (0] (cow) ("6 ) (0] (come) (6 ) (0] (0] [come) (2] [come)
(3] (0] (0] (0] kows — 540000.00
[F-E] — 5.40 [E 05 (5.40 x 10%) (L)
owr) (F=E) — 1.08 [ 06 (1.08 x 10°) (1)
eowr) (F=8) — 1.80 E 03 (1.80 x 10°)(K )
feows) [F=E) — 1.80 [E 00 (1.80) (k)




ARCHITECTURE ARCHITECTURE &
No. 2 \ ITEM: Hardness ratio of a column No. 3 I ITEM: Main inertia moment and section coefficient of H-shaped steel, etc.
FORMULA: Relative stiffness ratio of a circular pillar can be obtained by ! F :
employing the following equation. SRAVLA For H-iron as shown in the figure hereof, I and Z are
4 computed by the following equations.
T L oxdi (em*) E
PR
K=I/h (em?) L= (b i+ b )
k=K/Ko 7=l by b3+ ko b
d : width e h
d h : Length of member
I, : Geometrical moment of inertia
K : Stiffness
k : Relative stiffness ratio
EXAMPLE: EXAMPLE:
d =30cm Io =3.98 x 10% (cm*) h1 =6cm ¢
h =400cm — K =9.94 x 10 (cm®) by =84cm 9 Iz =1.33 x10° (cm*)
Ko =1000cm® k =0.10 ha = 100cm 2 =2.67x10% (cm?®)
b2 = 16cm
MEMORY | A Bit[HE D | 'E F G H I J MEMORY | A B.i[.L€ D E F G H I J
EL—5100 4. | % | Ko EL—5100( Ay | ha | b1 | b2
BELE 5100 S e UK | EL—5101( A1 | ha | by | b2 [t ]
OPERATION: OPERATION:
Angular mode : DEG
— (AER) — (AER)
20dF) [CA) o) (10=) (AT (B (€] odd) (10=) (7] (A (V9] (&) () (6] (@) (570) (AJ (3) 20dF) (CA) [onaF) (f0=) (A7) (B (€] (0] f2ndA) (0] (€7 (AT (] (37 (+]) (0] (B]) (] (3]
] E)E9 (6] () B =] €] (s (a) (3] 02) 3 (A (B) 9 (=] (6]
(AER)— (COMP) (AER]— (COMP)
Decimal position: 2 @ Decimal position: 2 @
[cows) (37 ("0 ] [cowp) (4] [0 (O [comp) cowp) (6] cowr) (1] (0 ) (0] [cowr) (8] (4] [cowr]
(1) (0] (07(0) &M — 39760.78 (D (e owm — 1334845.33 ]
(F=E) — 3.98 E 04 (3.98 x 10%) (I,) [FE) — 1.33 E 06 (1.33 x 10°)(I.)
[F-E) = 9.94 E 01 (9.94 x 10) (K) fowr) (F=8) — 2.67[ 04 (2.67x 10%) (Z)
— 0.10 |
|l




CIVIL ENGINEERING

No. 1

ITEM: Density of the ground

FORMULA:

EXAMPLE:

OPERATION:

Volume of sampling ground: V (cm?)
Weight of sampling ground : W (g)
Weight after being dried. : W, (g)

Water contents in percent . W—Ws
of dry weight : W—TXIOO (%)

Wet density : y.= (g/em®)

€<1€

S

Vv

Dry density : y,= (g/cm®)

V =680cm® w =30.381 (%)
W =1163g —  7¢=1.710 (g/cm®)
Ws = 892g 74=1.312 (g/cm?)

CIVIL ENGINEERING

MEMORY | A B.lL.C D E E G H 1 J

EL—5100 Ws

<
=

EL-5101 v | W | Ws [ |

— (AER)
(2ndF) [CA) 20aB) (10=) (A7) (B (€3 fenaF) (10=) () (B (=] (€1 (O (1 ()
XD EEHOmOeEmm

(AER)— (COMP)
Decimal position: €0 3]
(&7 (8] (0] feown) () (D) (6] (3]

(&) [e] (2] kowd — 30.381 (w)
= 1.710(re)
= 13124 72)

No. 2 ITEM: Stability of the slope
FORMULA:
g Hec: Limit height
B (o ) C : Cohesion (t/m?)
=—"tan (45+2
He b4 = 2 ) 7 Unit weight of ground (t/m?)
¢ . Angle of internal friction of ground
EXAMPLE:
C=2t/m*"
7y=1.6t/m* — Hc=595877
¢ =10°
[MEMORY| A | B o T e e e e
EL 5100 ¢ %, [
EL-5101 C b e
OPERATION:

Angle mode : DEG
> (AER)

(2ndF) [CA) [20dF) (0] (A7) (B () ) (f0=) (&) (A] (B]) (&) (X AN (1)
GEECOEEIMm

(AER)— (COMP)
Decimal position: 5 5]
cows) (2 ) feowr) (1) (=] (6] feomd) (1] (0] [€ow) — 5.95877 (m )




CIVIL ENGINEERING

No. 3 ITEM: Flux of a pipe
FORMULA:
V' =0.84935CR® | ***
Q=AV
V : Mean velocity (m/sec)
C : Coefficient of velocity
R : Hydraulic mean depth = - (m)
I : Hydraulic gradient = %
Q : Discharge (m*®/sec) .
A : Sectional area of pipe = Cross-sectional area of stream (mz)
EXAMPLE:
C =100
R=0.0125(m) V=0.17701 (m/sec)
1 =0.0018 Q=3.47374 x 107 (m*/sec)
A =0.0019625(m?)
MEMORY | A B D E F G H I J
EL-5100§ C R A
IS ] [ e o e B e e
OPERATION:

— [(AER)

(20dF) (CA) 2odF) (0=) (A (B (€1 (0] naF) (103) (1) (87 (40 (8] (3] (3] (A] (B] (¥
OO xXoO@MEOE@MeEeE D EMm

(AER)— (COMP)
Decimal position: 5 5]
0 [0) (0] kowd (=) (0] (] (2] (5]

OO M] O] (8] kwn () (0] (0] (] (8] (€] (2] (5] owd — 0.17701
% — 0.00035
(F-E) — 3.47374 E —04
(347374 x 107)
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CIVIL ENGINEERING

No. 4

ITEM: Head lost by friction in a water pipe

FORMULA:

EXAMPLE:

OPERATION:

0.01739—0.1087d | L V"
vV d 2
: Loss of head due to friction (m )

H= (0.0126+ -

: Velocity inside the pipe (m /sec)
: Length of the pipe(m )

: Gravity acceleration (9.8m/sec?)
: Inner diameter of the pipe (m )

SaNE

V=05m
L=5m —
d =0.0lm

H =0.22740 (m)

MEMORY. [ A B e D ik imc [ vh T er o
EL—5100
EL-5101[ v [z [d

-
=~
9

— (AER)

(@ndF) [CA) 2ndF) (f0=) (A7) (B (€] naB) (10=) () (=3 (0 () (2 (6] () (I (] (0] [(AJ [(7)
EOOE0E]

(AER)— (COMP)
Decimal position : 5 5
Gowr) (=7 (5] cowe) (5] feome) (=] ([0 (1] eowr) — 0.22740

1
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CIVIL ENGINEERING

ITEM: Head lost by inflow

CIVIL ENGINEERING
No:5 ITEM: Head lost by friction No. 6
FORMULA: FORMULA:
hy : Loss of head due to friction
n : Roughness coefficient
e il V : Mean velocity
s
R R : Hydraulic radius
L : Length of channel
-
EXAMPLE: EXAMPLE:
V= 142 (mfse9)
V =1.42 (m/sec T 7
L = 1000 (m) e
R =0.555(m)
MEMORY | A B, € D E F G H i J
EL—5100 Vel Re [l
EL—5101| = VaiilieRaal B el
OPERATION: OPERATION:
— (AER)

2ndF) [CA) (2ndF) (10=) (A7) (B (€] [0 ndF) (10=) (D) (A]) (*2] (X (B (22]
[l fren) Ve (o) as) () Fa ) (ms)

(AER)— (COMP)
Decimal position : 5 (5]
CO IO B ewa (] (D) (a1 (2]

I 58] (5105 feow (1) (0] (0] (0] cowd) — 0.99472

h: = Head of entrance loss (m )

hi=f; =2 V. = Velocity after the entrance (m/sec)
28 f: = Coefficient of entrance loss
8 = Gravity acceleration (9.8m/sec?)
fi=02
>=14m/sec hi=0.02 (m)

AMEMORY: [ A (B o e | DBl el e[ J
EL—5100| f: | V.
EL—5101| f; | V. |

— (AER)
(ndF) (CA) nd) (0=) (A7) (B d) (105) (A (8] (%) (2] () (9] (=1 (6]

(AER)— (COMP)
Decimal position: 2 =
owp) [+ (2] feowm) (] () (@) feomd) — 0.02

12

13




CIVIL ENGINEERING

ELECTRICITY
No. 7 ITEM: Measurement of discharge by Weir, etc. No. 1 ITEM: Calculation of parallel resistance & series capacitance
0.0205 s
FORMULA: = 334+———)Hz FORMULA:
Q=60 (1.3 7 )
In which, §=90° H > 50mm ,W > 7H,d > 3H R 1 (2)
LD Ul G L
| L B R R R R
X 20 z v Q : Discharge (m*/min) W
A H : Depth of water flowing over the weir (m ) U RW©)
v W : Width of channel (m ) T
d : Height of crest above the bottom of channel (m ) 4 CF)  CF) CF) CUF) CAF) s 1 o
H A B e i Wi
d C C C C C:
%
EXAMPLE: EXAMPLE:
H=005m  — . Q=0.048 (m*/min) §x=; Eﬁi g.=1 Ef;
2T 2= 2
—Ro=0.48 (2 —Co=0.48 (F
| Ry=13i(0%) ; ) Cs=3 (F) i L
R=14 (.Q) C4=4(F)
MEMORY | A B C D E i G H L J MEMORY | A B C D E B G H I J
EL—5100| H EL —5100 Reor c.|E Ri'or £ C7
EL—5101| H = EL—5101 ||Roorc | £ R or 5.3 e e e
OPERATION: OPERATION:
— (AER) — (AER)
(2adF) (CA) f20d) (10=) (A ndF) (10=) (6 (00 (X)) (O (D B3 EI @O E 12 2ndF) (CA) [2ndF) (0=) (A ) lndF) (f0=)
(o 0 O 30 0 8 ) 0 W - (8) (3] (A1 x9) (5719 (B) ()
(AER]— (COMP) (AER)— (COMP)
Decimal position : 3 3] Decimal position: 2 2]
fcowr) (<) (0] (5] cowrl — 0.048 (0] (s19) (B8]
1 (cowr) [comr) 2 [comr) comr) 3 come) (com?] 4 [cowr) — (), 48
14



ELECTRICITY
No. 2 ITEM: Vio Savare’s method
FORMULA: 3
Tangent line
Magnetic field strength at the point P:
S I-dl~szin [ (AT/m)
477
EXAMPLE:
6 =30°
VT dH=1.98944X 10" (AT/m)
dl=1mm=1x10"m s @
r=1m
MMoEEL A B [ D e o el n o]l
EL—-5100( I AR | \
EL=5101] 7 |al | r | 6 e T Nl
OPERATION:
Angular mode : DEG
— (AER)
20dF) [10=) (A (c1(o]
(&] (B8] [x] N (0] (] (4] () (]
(AER)— (COMP)
Decimal position: 5 =]
cow?) (5] [E1E) (=1 (3] cour)
1 fcowr (370 ] cow?) — (.00020
— 1.98944 E — 04
(1.98944X10°)
16

ELECTRICITY
No. 3 ITEM: Power acting between electric current
FORMULA:
:; When currents I, (A)and I, (A)run
through conductors A and B which
£(m) are 7 meters apart from each other,
force F (N) acting on each conductor ¢
F, (m) is computed by applying the equation;
rm|] Magnetic flux  p—,, ,,IQIL’ (N)
u nr
] "' 10=1.25664X10°° H-m"*
I I,
EXAMPLE:
In (Current) =2A
Is (Current) =4A
o (Magnetic permiability) = 1.25664 x 107 H/m — F —1.60000x 10°°
! (Length of conductor) = Im
r (Distance between A and B) =0.1m
r—Enter «o in the COMP mode.
(<
MEMORY | A B C D E F G H I J
EL—5100 | #o Ia | Is i r
EL—5101| w0 | Ia | Is | r |
OPERATION:
— (AER)

(20dF] [CA) 2od] (05) (B (€] (D] (€] ndF) (0
AECOE O]

(AER)— (COMP]
Decimal position: 5 e (5]
D) 3 (2305] 6] (6] (4] Eze) (=1) (6] (5T0) (&)

{cowr) (2] fcome) (4 ) cows) (1] coms) (=] (1) [eowd) — 0.00002

[F=E] — 1.60000 E -05
(1.60000%10°°)




ELECTRICITY

ITEM: Magnetic field strength by a micro magnet

— (AER)
(2ndF) [CA) (20dA) (10=) (AT (B (€] (D] ) (03)

8 1 G-

(AER)— (COMP)
Decimal position: 5 5]
(2] [cowr) (5] =2

(=] [0][5] kowd (2] (0] cowd) — 141.42136

78 — 1.41421[E 02
(1.41421X10%)

ELECTRICITY
No. 4 ’ ITEM: Magnetic field strength on the central axis of a circular coil
FORMULA: To calculate the magnetic field strength ( Hp ) at a point
(P) of a distance am from the central axis of a circular
coil.
Qimi
P—-——_»l’lp
N: Number of turns of a circular coil (T)
i
H=—L" N (A/m)
2(r*+a*)?
EXAMPLE:
I =2A
r =5cm=5X10"*m
— Hp=1.41421X10°* (A/m)
a =0.05m
N =20
MEMORY. [ ARl R R e ) m ]
EL—5100| 7 7 a N
ELZS101[7 0] = | [N B e
OPERATION:

No. §
FORMULA: 3
ik H,(A T/m) When a very small magnet with the intensity of
S\ magnet pole of m (wb) is put in the medium
whose magnetic permeability is z (= us o),
the intensity of magnetic field H, at a point P.r
meters away from the axis 00" with the angle of
¢ to this axis is determined in the following
equation;
He=/EFFH=—2— . % /13 3c0s™0
drps o 7
X
us=1+ o
120=1.25664X10° (H-m™")
EX AN ﬁ: : Specific permiability
g =60°
m=5wb
= ., — He=5.23574% 10"
—-=3.65X10
o
r =2m
l—Enter 4o in the COMP mode
MEMORY || A B (&) D E B G H I J
EL—5100 wo | 5 | 7 [ m | 6
e R R o R i s e =
OPERATION:

Angular mode : DEG

— (AER)
[20dF) (CA) f2ndF) (f0=) (B8] (€] (0] (E] ndB) (10
OGO EmEOo@mEmEOoOXMEI.m
XEOOOMEEI X s (B OGO

(AER)— (COMP)

Decimal position: 5 (8] (57
O[22 5] 6] 06] (8] [Exm) (=1] (6] (SO (AT
fcow) (3] (=) (6] (5] [Exe) (=) (7] fcowA) (2]

(cowr) (5 ] [come) (6] (O] [cowr] — 52357.40815

[F-E) — 5.23574[E 04
(5.23574X 10*)

18




ELECTRICITY

No. 6 ITEM: Electromagnetic power
FORMULA: Tangentline 4 calculate the force (dF') which the conductor receive at
a microscopic part (d!) , when the positive magnetic pole
with the strength of m(w b) is placed at a point P of distance
7(m)from the conductor (d[) .
dp="5100 4 (v
drr
+ mowes
EXAMPLE:
g =30°
dl=1mm=1X10"m
m =5wb —+ dF=9.94718X10"* (N)
I =5A
r =1lm
mEMoRY | A (B[ (D [EeF [ [ H 1 ]3
EL—5100 m |1 |« |dl )
EL—5101) & m Vi 7 dl [ P ]
OPERATION:

Angular mode : DEG
> (AER)
[20dF) (CA] [2ndF) (f0=) (A (B (€] (0] (E] ) (t0=)
(8] (I (E)X] (5w (A] (] (4] (™) (0] [*7)

(AER)— (COMP)
Decimal position: § 5]
(37 (0] fcowr] (5] 5]
(7] feom) (1] () (=)] (3] e — (.00099

(F=E) — 9.94718E — 04
(9.94718X10°*)

ELECTRICITY
No. 7 { ITEM: Compound magnetic field by a direct electric current
FORMULA: The intensity of a magnetic field formed at the point P is,
=L B
47
| =rotan g
i dl =rosec’p-dg
The intensity of the resultant magnetic field at the point
b Pis;
“H= 1 J% d
SHE iicosi e
1 ) ;
| P T (sin g2—sin @) [(A/m)
Tom
EXAMPLE:
QU Ll To calculate a composite magnetic field (H )at a point P .
@ =18 H=2.03693% 10 (AT/m)
70 =4m
I =2A
MEMORY [ A B (¢ D BFEl[G[H]1I] 3
EL —5100 I 70 @1 ¢2 &
EL—5101| I [ | o | o ]
OPERATION:

Angular mode : DEG
— (AER)
(2ndF) [CA) ndF) (10=) (A (B]) (€] (D) lndF (10=)
(A X)) Ew (o) (=1 6w (€] 00 3 @)@ e8]

(AER)— (COMP)
Decimal position: 5 =]
fcowe) (2] fcomr) (47 [comr) (2] (7] fcowm) (7] (5] kowe) — 0.02037

[F~E] — 2.03693E —02
(2.03693x1072)

20

21



ELECTRICITY

No. 8 ‘ ITEM: Capacity of static electricity concentric cylinder
FORMULA: 2reot |
/_/_-\ ZI”LI)(F)
0g ?
€0=28.85419X10""* F/m
(Electric conductivity in vacuum)
Unit of a, b and [ :meter
b>a>0
EXAMPLE:
a =1lmm=1X10"m
b =2mm=2X10"m
— C=1.848X10" (F)
€ =8.85419X 107*F/m (
[ =10cm=0.1m
l—Enter € in COMP mode
MEMORY[ A [ B[ C[D|[EJ[F[G [H n
EL-5100| a o
[EL=5t01] o [ 8 [ 1 [ W
OPERATION:
— [AER)

[2ndF) (CA] naF) (10=) (A (B () ondB) (10=)
2] (@] [d] (] (3 wA [tog (] (B8] (£] (A] (1)

(AER)— (COMP)

Decimal position: 3 (™8] (3]
(8] [ (8] (5] (4] (3] (8] (E=e) [(=0) (AT (2] (579) (D]
feowr) (1] (Exe) ((=1] (37 feowr) (2] (Exp) (=) (3]
feowe) (=] (7] [cows) — 0.000

— 1.848E—11
(1.848x107")

22

—

ELECTRICITY
No. 9 ITEM: Impedance (RLC parallel circuit)
FORMULA:
o
lL
1T
C(F)
L—AANNA—]
R(2)
w=2nf
EXAMPLE:
R=100Q
L =5H Z=9.97980%10""
C=3PF=3X10""F
6 =3.64264
f =50Hz
VEMoRY [ FaT B e D e eGP T ] 3
EL-5100+%w | R | C | L i i
EL—5101| 4| R | C | L =1
OPERATION:

Angular mode ! DEG
— (AER)
(2ndF) (CA] foraF) (f0=) (A (B (€1 (D) fond) (i0=) (2] (7] (A]) (5TO) (&)
(Bl E) e O (@AM =@ ) E &z 0]
(37 (Ce]J for EL-5101)

(AER]— (COMP)

Decimal position: 5 (en) 5]
feows) (57 (0] feowe) (1) (0] ([0 [eown) (3] [E=e) (=) (1) (2]
[cowp) 5 — 99.79797

(F-E] — 9.97980E 01(Z)
— 3.64264 (6)

23



ELECTRICITY
ITEM: Impedance (RLC series circuit)

) R
Z=y R*+ (oL (uC)
1
Wl
f=tan”’ (——Rw(' )

w=2rf

No. 10

FORMULA:
R(L) C(F) L(H)

EXAMPLE:

R =1002
L =5H Z=1519.47925

G =3uF=3x10"°F 6 =78.90126
f =50Hz

(MEMOEY
EL 5100
EL—5101 | "

(= | w
olola
=

OPERATION:
Angular mode : DEG
— (AER)
@A) [CA) (i) ([0) (A () (€ (D) A (109) (2) () (&) (579) (&)
(8] o () (A (83 (=) () (53 (&) (€0 (10 (3 C3 (L&) for EL-5101)

(AER])— (COMP)
Decimal position: § 5]
fcowe) (57 [0 fcowe) (1] (0] (0] [comr) (3] [Exp) [=1] (6]
fcowr) (5] cow?) — 51947925 (Z)
g — 78.90126 (6)

24

ELECTRICITY

ITEM: Resonance frequency in a resonance parallel circuit

No. 11
FORMULA:
Resonance frequency:
L i
et e m
EXAMPLE:
R=30
C=2uF=2X10"°F — fr=5.03291X10" (Hz)
L =5H
MEMORY | A Bi|l€ D E F G H I ]
EL—100I ViR | het [ Bileg e §
BL=5101 R e | i e |
OPERATION:
— (AER)
[20dF) (CA] 2ndF) (f0=) (A ) (B () 2ndF) (100=)

COOOOEHNECOEDAMEECsam@Em @mom

(AER)— (COMP)
Decimal position: 5 5]
(3] owr) (2] =1 Cs]

(5] ow?) — 50.32912
[F<E) — 5.03291[ 01
(5.03291x10")




ELECTRICITY

No. 12 ITEM: Constant distribution circuit —5100 only
FORMULA: Series impedance 7= /R7{ (,1)2- % Gz=tan' ‘*’RL

R L Parallel admittance ,_ ,— e
where, w=2nf Y=/ G+ (wC)* - ¢, fy=tan G
c G (@ Characteristic impedance  (2) Propagation constant
Zo=v ;=Zo <179 —
Y TS/ ZY
R: Resistance per unit line (2 /Km) - / R+ (wL)? =Y R+ (oL)?) - (G+ (0C)?) ¢j bzt 0y
L: Inductance per unit line (H/Km) 40~ o - @) =‘/+< 8 selig o G 2
C: Capacitance per unit line (F//Km) / G+ (0C) T
G: Leakage conductance per =3 (tan S —tan22) a=//RH (L) - / G+ (wC) - eos (2 0)
uni m
(rad/Km) (Np/Km)
ﬁ=//Rz+(wL)2 -/ G+ (wC) - sin (%)
EXAMPLE: (rad/Km)
=60H
;_1 2529/1(,“ Z,=241.632/Km
L:Z‘SGmH/Km ) 8o=—0.43rad/Km
G=0' a =2.85X10°Np/Km
C=0.075uF £ =6.21X10%rad/Km
=0.0754
MEMORY | A B (&) D E F G H I J
EL—5100 | ‘s | Avmry |[L >0 forreer| By
EL—5101 B = |
OPERATION:

Angular mode: RAD
— (AER)
20dF) (CA) ndF) (f0=) (A7) (B]) (€] (D) (E]) ndA) (103) (2 () (A (5TO) (A
(D] frod (A7) (B (870) [0 (I (570) (B
Ao =EE@EE
(AER)— (COMP)
Decimal position: 2 e =]
&) (&) (0] feowr) (1] (= (2) (57 ow)
(2] (=] (8] (6] [Ex®) (=1 [3]) kown) (0] fcome)
=0 0371 (5] (Exp) (=1) (6] cown) — 241.63 (Z,)
— —0.43 (60)
[F=8] — 2.85[E —03(2.85X107) (a)
kow) (=€) — 6.21[E —03(6.21X107°) (B)
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ELECTRICITY

No, 13

FORMULA:

EXAMPLE:

OPERATION:

ITEM: The 3/2 power rule (Triode)

‘K =2x107

Ip : Anode current of the triode in space charge area.
Ip=K(Eg+L2)} (a)

Eg : Grid voltage (V)

Ep : Anode voltage (V)

# : Amplification degree

K : Perveance

u =10
Ep=100V

— 1p=2.236X10" (4
) Ip=2.23 (4)

MEMoRY [ A T B e [ [E e [e [l 1 [3
EL—5100 Eg | Ep
EL-5101| K | Eg

>
oy

i |

— (AER)
2ndF) (CA) 20dF) (f0=) (A (B] (€] (D] lndF) (f03)
AXOEEHCOEO OO EIEE]

(AER]— (COMP)
Decimal position: 3 [8) (3] |

cowr) (2] [Exp) [(=)] (3] [cowe] ((=)) (5] [come]
30 (0] (0] feowdl (1] (0] — 0.022

— 2.236[E —02
(2.236%10°2)
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ELECTRICITY

No. 14 ITEM: Equivalent resistance of noise (Pentode)

FORMULA:

2.5, ulp 81g
S ioiih (1 e (o))

Ip : Anode current (A)

Req=

lg @ Screen-grid current (A)
&m : -Mutual conductance

EXAMPLE:
Ip =9.5mA=9.5X10" (4)
Ig=2.8mA=2.8X10" (A) — Req=1.43662X10° (2)
gm =6.2mV=6.2X10" (V)
MEMORY [CA T B me [En [ E s e i a1 o
EL—5100( gn Ip | Ig
EL—5101 g, | Ip | Iz [—————]
OPERATION:
— (AER)

(2ndF] [CA] f2ndF) (10=) (A7) (B]) (] nd) (10=)
OO ExXOOEEEIE@E O]
AEOEeE®Eem

(AER]— (COMP)
Decimal position: 5 =]
Ce] 0 (2] Ee) (=) (3D
I =] (3]
(2] (] (8] Exp) (=) (3] eow?) — 1436.61751

— 1.43662[E 03
(1.43662%10%)
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ELECTRICITY
No. 15 l ITEM: Planning of regular K-type filter
FORMULA:
L(H)
Low-pass fiid o
C filter 2rfr
(F)
i Bl o
27rf1K
C(F) f1 = cut-off frequency (r)
] L. .
) High-pass K = Nominal inpedance (fz)
L filter
(H)
EXAMPLE:
f1=500KHz=5X10°Hz L =1.90986% 10 'mH
K =6002 C =5.30516X10°> pF
MEMORY | A B (6} D E F G H
EL—-5100| %7 | K
EL-5101 75| k e
OPERATION:
— [AER)

2ndF) [CA) 2nd) (10=) (A (8] [2ndF) (0=) (2) (7] (A (5T0) (A )
EAEEOOE meE]

(AER])— (COMP)
Decimal position: 5 5]

cowe) (5 ] (Exp) (5] [cow?) (67 (0 (0 ) feowd) — 0.00019

[F=E) — 1.90986 [E—04(H ) (L)
(1.90986x 10 mH)

— 0.00000

(=] — 5.30516E —10(F) (C)

(5.30516 X 10° pF)
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ELECTRICITY

— (AER)

No. 16 ITEM: Leaning to static electricity of a cathode-ray tube
FORMULA: Y To calculate the Screen
deflected distance
g S (Y) d : Distance of deflecting plates (m )
ﬁe\ed“‘o“ 1 Length of deflecting plate (m)
: S : V : Deflecting plate voltage (V)
l_j;—l Vo : Acceleration voltage (V)
Vo L : Distance between the center
ol o ¥ of deflecting plate and screen (m )
| ¢ e L
- QW

EXAMPLE:

d =1lem=1X10""m

I =3cm=3X10""m

L =30ecm=3X10"m — Y=4.500X10""m

V =200V

Vo=2KV=2X10°V

MEMORY || A B .G D E F G H 1 J
EL—5100| L U |4 Vo d
EL-5101| L | ! |V |V | d i ]

OPERATION:

iR} (CA) (odF) (10=) (A (B (€3 (0] (E]) (ndB (0=]
AMEICE@mEI®

(AER)— (COMP)

Decimal position: 3
(R =07
[} = [2]

(eD) [@8) (3]

o) (2 (07 (0] o) (2] [Exp) (3]
o) (1) (Exp) (=) (2] cowp) — 0.045

8 — 4.500E —02
(4.500%107%)

ELECTRICITY

FORMULA:

EXAMPLE:

OPERATION:

ITEM: Leaning to electromagnetism of a cathode-ray tube

To calculate the deflected distance (Y).
Yy

B Intensity of magnetic field

[ Area of magnetic field (m)
Y Vo Acceleration voltage (V)

L Distance between the center

on
Jort of et
B QY

1 of deflecting coil and screen (m )

00000

(—— Y= 0.297LBI )
[L* T vV 4

/;71."0

Vo=2kv=2X10%

L =30cm=3X10"'m
.l =3¢m=3X10"°m

B =3.4X10" Gauss

— Y=2.032 (m)

vevoRY| A B @ | b [ Eifeid c TH [a |3
EL-SI07 [ L | B | W% i
EL-501] ¢ | L | B |V —

— (AER)
(20dF) [CA) [2ndF) (10=) (A7) (B]) (€] (D fondF) (105)
CODoOD@mEEEEm

(AER]— (COMP)
Decimal position: 3 @)
oW} (3] (Exp) ((=1] (2] feomn) (3] [Exe) ((=1) (1)
oWl (3] (=] (4] [Exe) (4] [cowp) (2] (Exp) (3] — 2.032 (m)
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Angular mode : DEG
— (AER)

ELECTRICITY
No. 18 ‘ ITEM: Illuminance of a point light source
FORMULA: Ere L i
Normal plane R,
En=En cos€=é2cos€ (¢4
Horizontal plane Ev=Ex cos(90=6)=Ex sinf
= ﬁlz sin @ (1)
7 : Luminous intensity of spot light source (cd)
Vertical plane R : Distance from the light source (m)
4 : Incident angle
E,: Intensity of normal illumination (I.]
E, Intensity of horizontal illumination (1)
E,: Intensity of vertical illumination (1.
EXAMPLE:
I =100cd E»=25.000 (Lx)
R =2m — E;=21.651 (Lx)
6 =30° E,=12.500 (Lx)
MeMory| A B e [ e e e w1 H
EL—5100 f(;z'z g
EL—5101| I | % | 6 £ et 7]
OPERATION:

[20F) (CA) naF) (0= (A7) (B8] (€] fonaF) (10=] (A7) (] (B (*2] [570) (B (3]
(8] kndf) (rec) (€ (5] (30 (CEJfor EL-5101)

(AER)— [COMP)
Decimal position: 3

[cL) [mae) (3]
cowe) (7) (0] (0] fcome) (2] feomn) (3 ) (0] fcowe) — 25.000 (En)

Eow) — 21.651 (En)
— 12.500 (E,)
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ENGINEERING

No. | ITEM: Moment of Inertia of (N) Elements
_ ty A3=632
FORMULA: EXAMPLE: X3 = 2.462 1}/)’3 =285
1w DAx Ly DAY, 3Yfxxs =281

XETA e e

X2 =0.946 ﬁz =5.34

3. Iy =ZAxy — YZAX — XZAy + Xy ZA i e || S 7
4. Iy, =ZAx*+ 31y, — S(Ay)P + A

5. Ixx=ZAy*+ 3l — S(Ay)* + A
Radius of Gyration:

I I
OPERATION:
MODE KEY IN:

STAT | 375 [Tmw) 125 (2.0 423

@ Texs =255
Ya.=

X = 2.32
0.375 éx =4.23
-
xx1 = 2. 2
¢
Y1 =
125
X
Notes:

Xy [ EvR) oyl (e

A, (pata)

946 ((xy ) 1685 (_x

] 534 (pATA )

X2 LX.y By (EESET)

A, (pata)

2.462 X,y 2.32 x 6.32 DATA

~ [AER]

(Canarn) [(Zeaz ) and®a) 0000 (CTA (B (Gamary) (=)

Cr) (e Ewe)re) oy ) cowes) Grengim o) feve )
.57 | ) ) T L) - 0 ) W) G 1

(el )i Fotiu) (Muwe) e e dmtiew 3) | (i)

A i) e |

)

& E (s (T )i

ST () (S (s )

TS 00 O (e ) G ) B | )
(Ereaie) o) (Do) (o) (v (aiae) (Wiok) (Eiae) fom )
[ AER - COMP |
COMP ASr@i=7.93 Slyy =2.34+2.54+2.85 =773
B=% =767 Slyy =231 +255+2.81=7.67
From STAT Mode:
E=ZA, F=3Ax, G=32Ax?, H=ZAxy,
I =ZAy J=3Ay?
1.396962240 Answer 1 X
1.522281309 Answer2 'y
11.01793397 Answer3 Iy
20.40263064 Answer4 I,
20.09178455 Answer 5 Iy
1.133133646 Answer 6 pyy
1.124468535 Answer 7 pyy

Compliments of
Paul Kollmeyer
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STATISTICS

No. 1 ITEM: t-Test
FORMULA:
X F
e T e MR G018
s X* —n (2 X/n) G-E (F + B)°.
n(n—1) E (E-1)
~
EXAMPLE:
Note: Before placing your data for X and Y in the STAT mode put the formula in the
AER mode.
In the STAT mode: Store memory Contents
E n
E Zx
G Tx?
H Zxy
| Ty
J zy?
MEMORY| A @B ol € 8L DU BULCE .G
EL-5100 | mo
OPERATION:

- (AER)

Camar) (Cea ) (amar ) (0= ) (&)

1;f(A) = (F +E-A)+V ((G-E x(F +Ey") + (Ex(E-1_

(AER)~ (COMP)
esiasl postion et
A=1?  (Place in value of o)

COMP (Value of t)
P>t o<t

Compliments of
Morton Rosenstein

SURVEYING

No, 1

FORMULA:

EXAMPLE:

OPERATION:

ITEM: Closed traverse

This program computes the coordinate by closed traverse.
Error of closure of latitudes = 24X

Error of closure of longitudes = 24Y ¢

Sum of distance = 3'[;

2l
A e gt R e g (L -
A Ty o0

ZAJ::'= 597
% Sy =17.54
3l; =376.13
a Accuracy =39.11

L
=85.123m

Clear the memory
before calculation

MEMORY | A B G D E F G H I J
EL—5100 | 24x; | 24y;| £l | Y | s ~a¥i
EL—5101 |34x, |24y, | 21; | ¥

{ ai
—4Xi | —4Yi —T et

Angular mode : DEG
> (AER)
1 Cifor EL-5100  1(37] for EL-5100
(AEE OGO EEOMAEEEIED O

(AER)— (COMP)

Decimal position : 2 [CL) [TAB) (2]
[o])(sT9)(A])[0])(sTo)(B] [0 ](STO)[C)

{eomp) (8] (5]« J( 1] (2] (3] fcom) [ )1 )0 ) ][] (01 )"0 [come) comP) comP) ome) cou) comr)
feowA) (1) (0 (5 (=] (0[5 koA (5 )( 5] [+ ) (1 (5[4 ] (0] come) comr) Cour) come) Con) [comr)
(comP) (95 (=) (5] feom) (2] (19 ) ([0 ("= ] ((37) (767 [comP) COM) [comP)[coP)[EowP) omP)

fcow?) (9 )0 (=)@ (5] (6 Jicowr)(2)( 3 )( 0 |(comr)comrcows) — 597  (Zdx,)
— 7.54  (34y))
— 376.13 (21;)
[cowP] — 39.11 (Accuracy)
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SURVEYING

INOZ 2 ] ITEM: Open traverse

FORMULA:

Xi=Xia+ 1 cos a;
Yi=Yiu+ b sin a;

EXAMPLE:
Xo=100
Veiio0 oy (Xl =143.183 (Xz =130.081
L, =50.123, @ =30°3040" Y1 =125.448 Y. =195.466
I =71.234, @2=100°35'55"
Store the contents of Xo, Yo
before calculation
v ¥
MEMORY | A B (6] D E F G H 1 J
EL—5100 | Xcy | Yau | L ] @i
EL—5101 [ X2 [ Yirr | 4 | @i ]
OPERATION:
Angular mode : DEG
— (AER)
(20dF) (CA]) f2ndF) (f0=] (€ ] (D) 2ndF) [10=) (€] (2ndF) [-Rec) [0 e (] (A ) (STO) (A (3]
%]@

(4] for EL-5100)

[AER])— (COMP)

Decimal position: 3 &

O o)o)E™A]E]o](0]EmI(B]

feowd) (57 (0] (= D3] (23(3])feown (3] ([0 J (=] (BI04 ][0 Jkown — 143.183

fowr) — 125.448
feown) (73 (1] (=] (2] (3] (& eowel (I (01 (0] (=] (3] (5] (5] (5 feowd) — 130.081

— 195.466

SURVEYING

No. 3

1 ITEM: Radiate traverse

FORMULA:

EXAMPLE:

OPERATION:

This program computes the coordinate by radiate traverse.

ai=Ta+p:+180° (Field angle)
Xi=Xatlicos a;
Yi=Yatlisina;

Xa=200 (ll =50.123 X1=1245.235
Ya=200 £1=95°1020" Y1=221.589
Ta=110°20'30" =

X (lz =71.234 (Xz=24l.775

B2=123°45'12" Y2=257.699

Store the contents of Ta, Xu, Ya

before calculation

AT
MEMORY | A B ¢ D E F G H 1 J
EL—5100 TA~ Xa Ya l: ﬂi

Bl o101 DBl X Xa 5 L8 B =i

Angular mode : DEG

— (AER)
[2odF) (CA) [P (10=) (D ) (& ) (e0d ) (F01=) (D) oodF) erec) () (] o) () (A ) ) (F) ()8 (0
| (33 for EL-5100)
[ [ - e [ = [
(AER)— (COMP)

Decimal position : 3 3]
0 2)00] 30w (A)2](0])(0) E™) (8] (2] (0)(0)E™(C)

o5 (0 (] () (2] (3] 60w (915 (=] (710 (ZI (o) 6w — 245.235

cow) — 221.589
feow) (7 () (12 (30 () @ (1) (21 (3] () (&] (5] () (2)6m — 241,775

— 257.699
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SURVEYING SURVEYING
No. 4 ITEM: Inverse calculation No. 5§ ] ITEM: Inverse radiate calculation
FORMULA: FORMULA: S
1
X ! This program computes distance ( /; ) and field angles (a: ) i T
] from the coordinates. | L (Xi=Xo)*+ (Yi=Yo)*
: L Yi— Yo
=y (Xi— X )P+ (Y=Y ) e Xi—Xo
St XY= Yl @; < 0 360+q; - Azimuth
v Xi—Xia
@< 07360 Azimuth i
EXAMPLE: EXAMPLE:
(Xo=2 <z, =3.6056 (Xo, Yo) :(42,53) ., li=70328
Yo=1 @ =56°18"35" (X0 Yi): (1.7,11:4) ai =60°9'14"
(X1=4 K (lz =2.2361
Yi=4 az =116°33'54"
(Xz: 3
YVi=¢ Store the contents of Xo, Yo Store the contents of Xo, Yo
before calculation before calculation
¥ v ]
MEMORY | A B C D E E G H I J MEMORY | A B (6] D E F G H I J
EL—5100 | Xea | Y1 | X: | Yu EL—5100| Xo | Yo | X: | Y:
EL—5101 | Xi-1 [ Yiaa | Xi Y: >>'<< EL—-5101f X, Yo X Y: >—<”\"
OPERATION: OPERATION:
Angle mode : DEG Angule mode : DEG
— [AER) — [(AER)
2ndF) (CA) [20aA) (10=) () (0] 2o (0=) () (€] (=) (AJ () g () (0] (=3 (BI()(] (20dF) (CA) (20dF) (£0=) (€] (10 fond) (105) () (€ ) (=1 (AJ () frog (] (o) (=1 (B (O J (3]
t
(3 for EL-5100) (37 for EL-5100) (37 for EL-5100) (3] for EL-5100)
(AER)— (COMP) (AER)— (COMP)
Decimal position : 4 &) Decimal position : 4 (ct) [a)
(2] (s (A] ()59 (8] O 2)E9 (A (5] E]EPE]
cowr) (4 ) [comr) (4 ) [cow) — 3.6056 feowd) (77 (=] (7 eowdl () (T (=4 )W — 7.0328 (L)
— 56.1835 (56°18"35"") £ — 60.0914 (60°9'14") (e:)
Cowr] [comr) (3] fcomr) (6 ) fcomr] — 2.2361
— 116.3354 (116°33'54"")
38 39




[2ndF) [CA) raF) (10=] (€] (D] f2ndF) (10=) (v) L) () (e (=] (A ) (33 (+) I (o) (=] (&)

OIEFCDE™E]CCIEPAI(DIEQ(BICE]

(AER)— (COMP)

Decimal position : 4 [CL) La)
[0](smo[A ][0 ][50

owd (2] (G0 (8] (=] (1) (2] (3] eown (1) (61 (T =05 (0 ) (8 ) fowd]

feowd) (1) (7)) =) (] (7)) (3)feowel (1) (4] (60 (=) (5 12 (4 Ikom) — 40.7656 (11)
feowel ()50 (8]0 (B keows (1) (3] (2] (=I5 (6 J(0Jkow) — 30.5795 (12)

SURVEYING
No. 6 ITEM: Distance between two points
FORMULA:
Po(Xo,Yo)
lf:‘/(Xi—'XiAl)2+(Y|‘_Yi—l)2
Pi(X:,Y)) 3
>Y
EXAMPLE:
‘X Y Distance
coordinates | coordinates
Po| 214.123 | 167.508
Pi| 179.173 | 146.524 |40.7656(4)
P,| 151.968 | 132.560 [30.5795(L)
Clear the memory
before calculation
f ¥ ity
MEMORY | A Bi |l G "D E F G H I J
EL—5100 | Xo= | Yiur | X | Yu | L
BL=5100 Xale |- Yok || X | Y | i B — ol
OPERATION:
> [AER)

NURVEYING

l ITEM: Calculation of coordinates

FORMULA:

EXAMPLE:

OPERATION:

X/F

(Xin, Yin)

X5=X.'-|+l.‘ cos a;
Y=Y+ li sin a;

()
Sy
X Y b @
4.2 5.3
75 11.4 7 60°20' 14"
10.1 19.0 8 72°30' 24"

Store the contents of Xo, Yo
before calculation
y

MEMORY | A B C D E B G

EL—5100 | Xia | Yiy | & | a:

EL—5101 | Xoo | Yiur | U a; REEm==

Angular mode : DEG
— (AER)

(CEJfor EL-5101)
!

(20dF) (CA] (2ndF) (10=] (-C ) (0] fond) 101=) (-C ) 2ndF) ) (D ) ooee) () (A (STO) (A )5

(AER]— (COMP)

Decimal position : 1 [E1H)

30 | 2 5.0 -0 5 [ O 5. =3

own) 7] fomr) (60 ) (= (2 )0 ) (T[4 Jeowr) — 7.7 (X)
= 11.4(Y)
6owR) (8] fown) (7] (2] (= )(3)(0) (2[4 Jkow) — 10.1 (X)
= 19.01(Y)
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SURVEYING N
No. 8 ITEM: Calculation of the angle of slope to correct
HORMULA: Determine the grade correction amount up to decimal 4 digits
when the distance and grade angle are given.
B S : Distance
# : Grade angle
S': Grade correction amount
§' ==28 sint S
EXAMPLE:
S =15.891 iy
6 =19°5500" S'= 0.9505
MEMORY | A B C D E E G H I J
EL-51001 S 4
EL-5101| S [ [ = sl
OPERATION:

Angular mode : DEG
— [AER)
2ndP) (CA) (20dF) (10=) (A ) (B7] f2ndF) (10=) ((=1) (2 J (A (X ) (sN) (= ) (05 ) (B7) [roeg) (0] [(#7]

(AER)—~ (COMP)
Decimal position: 4 [cL) (TaB] (4]
Cowr) (1) (571 (+ ) (8191 (1] fcomp)
DEICIEIs]e)0) e — —0.9505

SURVEYING

No, 9

ITEM:  Setting of a simple curve by offsets from tangent

FORMULA:

EXAMPLE:

OPERATION:

N x : Distance in the tangential direction
from the beginning of curve

¥ : Distance of offset cooresponding to x
Yo

7 i & : Deflection angle

R : Radius of curve

NwIE y=1sin & =2R sin’*§
x=1cos § =2R sind * cos &
& = Rsin28
A (i
R
R=200 ., *=11745
5 =1°41'00" v= 0345

MEMERRINANIB [ C [D [E [ F |G [n |1 ]3
EL-8100[ R | & »
EL-5101| R | & —

Angular mode | DG
- (AER)

(and ) (CA) (i) (F15) (A) (1) fand) (163) (A0 (30 51M) (20 (BD 62 (5
(2 CATICR) () (BIN)(C) okl (1) (%)

(AER] = [COMP)
Decimal position; 3
[com) (2 ][0 1[0 fcomr)

CLICICAICT ) (010 ) ko) — 11,745 ()
koM — 0.345 (y)

(CL] (YAB) (37
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SURVEYING g 4 SURVEYING
No. 10 ITEM: Tachymetry No. 11 l ITEM: Calculation of a simple curve
FORMULA: This program computes the horizontal FORMULA:
distance (S ) and the height (H) from J
the given difference / and measuring =
angle a . S0 el 2
gl 6=2- sin 2R
[
=R% 7 ——
i o)
S=Klcos’ a+C cos a
H=%Kl sin 2a+ C sin a
B ‘
S
EXAMPLE: EXAMPLE:
a =8°47" R =45
! =1325(m) _, S =129.707(m) T il T S=722i0d0
K =100 H=20.041 (m)
Cc=03
MEMORY | A B C E 2 G H ! J MEMORY | A B (6} D E F G H I J
EL—5100| K | C l a EL—-5100 || AB | R
EL-5101[ K [c [ ! [ @ T EL—5101 | AB | R |
OPERATION: OPERATION:
Angular mode : DEG Angular mode : DEG
— (AER) | — (AER)
2ndF) [CA) f2naP) (10=) (A ] (B8] (€ ) (D] 2ndF) (f0=) (D) fooeg) (STO) (D ] (A (€] (X] (] [cos) (D] (1] ) () ) 122) () (8 ) (105) (2] () ) 559 (0 () (50 (2 (B O =08 )L 6 )
FD(F)[(BIX] (€08 (D) I [A] ] (=] (2] (X](sN) (2] (0] [(H] (B] (XI5 (0] o) 0 ) (E) (=)
(AER)— (COMP) (AER)— (COMP)
Decimal position: 3 3] Decimal position: 3 [CL) [7A8) (3]
feowe) (1) (0 (0] foow (=) (3] o) oA (3 () () (&) () (50 o)
(8] cows) — 129.707
EE@@E@-E@-E} i (@15 ]) @ — 722.040
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SURVEYING
No. 12 ITEM: Regression to the center
0 (Sighted point)
FORMULA:
Ccxin it l
i siny  sin (360" —¢)
: esin (360° —g)

Actually measuring point .. sin y= .

2 ( y=sin y can be applied in general

When it is supposed that the eccentric distance is CE =€ , because 7 is too small.)
distance between the survey point and sighted point is CO= [ ¢ __, esin (360°—g)
and the azimuth of actually surveying point is ¢ , it is needed <. Y=sin T
to compensate for the correct direction CO by 7 .

C
(Center of survey point)

(This equation is employed for

In AOCE , the following equations are established according

to the sine proportion formula; the progtam,)
EXAMPLE:
?=271°34"22"
e =3.185 — 7 =0°02'40"
1 =4108.3
MEMORY | A B (¢} D E E G H I J
EL—5100| ¢ e [
EL-5101] I [e [ o e e i)
OPERATION:
Angular mode : DEG
— (AER)
(20dF) (CA) (20dF) (101=] (A ] (B (€ ) f2ndF) [10=) f2nd ) (v () (B8] (X (W) () (8] (61 (01(=](C)
fesg (A=)

(AER)— (COMP)
Decimal position: 4 (=) a3
cowe) (47) (7] (0 ) (8 ] (=) (3] feowe)
[ -
) @DOICEEIESIZ]E — 0.0239 (0°02'40")

SURVEYING

No. 13 ITEM: Area conversion
FORMULA:
Area calculation by double 4X; : Latitude
meridian distance (DMD) 4Y; : Departure
DM.D=D.M.Di+4Y:i,+4Y;
4S;=D.M.Dix4X;
Area: S=2348S;
Bound- | Side Azimuth DMD
i l[ler[xgt]h oy D.M.D, Double area
EXAMPLE: 1116.25 | 92 31’ | '16.23433 —11.58389
21 10.01 0 0 | 32.46865 325.01‘122
3| 5.46 | 270°04' | 27.00866 0,17150
4| 6.65 0" 02' | 21.55253 | 143,32430
5(10.78 | 271 20' | 10.77932 2. 70388
6|16.21 | 180°00' | 0.00224 | ~ 0,03626 | 8= 229.79547
lrvd X,
MEMORY: [ RS ERSIRERONMINESINE 6 [ h | 1 | J
EL—5100 [34S;|DMD|d Y "y 4Y;
EL—5101 || 24S,|DMD; Y .- —
- e rd Xy
OPERATION: Clear the memory

before caloulation
Angular mode : DEG
— (AER)
(20dF) (CA) (20dF) (10=) (D) () @ FILFISIL 0 1l i | B |l (w70) [ B |( B)(+) (€] (F](E][ET0)
E!?:CC]CI](.HFI JCRIERICA ICII D) s 1A (F12D

(CZ) for EL-5100)

( for EL-5100)

(AER)— (COMP]
Decimal position; 4 (GL) (YAN) (8 )

(00) (870) (AJ(0.J(8roll B 11 0 Ji&wI 6 )

(o) (1 () (8 AL )0 )08 )1 ) eow — 16.23433 (D.M.Di)
fowr] —» —11.58380 (Double area)

000N 1100 LY e O ) owr] > 32.46865

[comr) — 325.01122

come) (come)( B | & J( A I8 IR L F 004 ] kow) — 27.00866
fow) — 0.17159

N0 B LR R R0 )R ) kow) — 21.55253

fcow) — 143.32430
B 1) C0 R RN I F L5 (R0 ) kow) — 10.77932
o) — 270388
GOMPL RN 11008 )0 ) oW — 0.00224
fout) — —0.03625
[cowr) — 229.79547 (S)
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