





















































Example: A step voltage (Vi) of 35 volts s applied across asenas rc
network r=50K, ¢ - 2mfa What s the vollage across the capacitor
{Vc) atter 100 miliseconds

Solution Using Vc=Vi (1-e V7%

Key Sequence Display Comments
[DPS] (sci) D 00 Set scien:

tific mode
100 [+ ! ] [EE] 3]+ /-][ENT] 1. 01 Enter 1
SO|EE] 3[ENT] & 04 Enterr
2[EE]B[ -/~ 1] -] -1. 01 Calculate

; tire

[INV] [In] 4530992976 - 05 Calﬁulata

e Wrc
[+/-]1 11 +] 35{X] 3499841100 01 answer

in volts

Example: Paralell plate capacitor. has plate area of 2.2m? and
plate separation of 8 1mm in a vacuum_ a polential differance of
3000 volts s applied. What is 2) the capaciance. b the charge on
the capacitor, ¢ the electnic intensily batween the plates?
Solution:

€0A (88510 '5(2.2)coul

8) usingC= g =713 N.M
t) charge -Q-C Vab caulombs
) Ea -3 Newltons
- €0A coulomb
Key Sequence Dispiay Comments
[SHIFT] fclrj [DPS] (sci) 0. 00
[DPS] 2 000 00
B.85 [EE|12] +/ | |[ENT] BB5 12 Calculate €04 and
22 [x] [STO] 1 185-11 store in 1 for part ¢
61 [EERR[+-] -] 319 09 capacitance
BOOOD [X] 255-05 charge
[REL] 1 |) .31 06 electric Intensity

Mechanical Engineering

Exampie: A shafl, 3 inches in diameter (d), has a 3000 inch-pounds
bending moment (M) and a 4000 inch-pounds lorque (T) What s
the maximum stress?

16(M -i'_lp.l*»_‘rﬂ

Solution Use maximum Siress —

di
Key Sequence Dispiay Commants
(DPS] rsci} 0, 00 Set scientific

display

16 [ENT] 3000 [ENT) 3 03 Enter 16
[SHIFT] [INV] (V% ) 9 06 M
4000 [SHIFT) [INV] 1 ) 1.6 OF T¢
[+] [SHIFT] {vx ) [+] [X] 1 28 05 16 (M+ VvV MI+T?)

A[ENT] [Y* |[SHIFT](m[X] 8482300164 01 d'n
(] 1509024645 03  anawer

Example: A unilorm power cabla is hung betwean 2 poles of equal
haight and 50 feet apart {2X). Tha waight of the cable (W) is 1.1
pound/foot. The tension at the lowast paint (T) 15 65 Ibs. What is the
length of the cable?

i WX
Solution: Using L=T SiNh ——
Key Ssquence Display Commants
|DPS] 2 0.00
2 [ENT] 85 [X] 13000 2T
1.1[=) 11818  2T/W
1 1 |[ENT] 50 [ENT] 2 -][x] 2750 WX

044  sinh (WXIT)

65 [ <] [HYP] [SIN] L
1x] L) E-1 answer in feal
Example: Determine the momeant of inertia of a hollow circular
cylindar about its axis. The outer radius is 3 feet (R;). the inner
radius 2 25 lsel (Rzl, the length is 5 leel | and the malenal has a
mass of 435 Ib/Mt* (m)

aml (ry* - r2*)

Solution: Usel= 2

Koy Sequence Display Commants
[DPS) 2 0.00

[SHIFT] (=) [ENT] 435 [X] 1366 59

5% 6832968 aml
J|ENT| 4 [vy"] Broo ot

225 [ENT]A [y"] [~] 5537  rdt-rd
[x12(] 18917435 mnswer

-]



Simple Harmonic Motion

Exampile: When the baiance wheel ol a watch is displaced 45° from
its equilibrium position, it begins to move with an angular accelera-
tion of 30 rad/sec? Find the frequency F

e 1 1 25 rad/sec
Soheon e f=T= 2wV witd
Key Sequence Display Comments
[DPS] 2 0.00
2 [ENT] [SHIFT] (=) [X] 528 =
|SHIFT] (Tix) 016 ‘ta=
25 [ENT] [SHIFT] (=) [ENT] 14
4[]11~-] 3183 25(=i4)
[SHIFT] (vx ) [x] 080 answer
Rectilinear Motion

Example: A ball is thrown upward with an initial velocity (Vo) of 40
meters’sec. What is the height (S) at the end of 2.5 seconds (1)?

Solution Using S=Vot - -9; where g=9 807 meter/sec?

Key Sequance Display Comments

IDPS] 2 0.00

40 [ENT] 25 [X] 10000 Vot

5 [ENT] 8.807 [X] 490 g2

2.5 [SHIFT] [INV] (v ) 625 ¢

xX1{- 6935 answer In meters
Navigation

Example: An airplane has an air speed of 600 mph, at a bearing ol
45 itistighting a head wind of 60 mph._ at the heading of 225° Whalt
is the ground speed, and final heading of the airplane?

Solution: This s simply the summation of 2 vectors

Key Sequence Display
[SHIFT] (clr) 0,
45. [ENT] 600 600
[SHIFT] [INV] (—=poi) 424.28
[E+] 424.26
225 [ENT] 60 80
[SHIFT) [INV] t—~pol) -42.43
[T 4] [RCL] [X +] 38184
[SHIFT] = pol) 540,00
[X--Y] 4500
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Commaents

Enter first vector

and convert 1o rectangular.
Sum x, y componants

Enter 2nd veclor and

convart lo rectangular,

Sum x, y componants and recall
ground speed

final heading

Atomic and Nuclear Physics

: What is the ratio of the electrical force {te) and gravita-
tional force (fg) between 2 electrons?

Solution: 2. = X (@) _ Kxg?
"Fg G (m%r%) Gm*

K=9x10* nt-m¥coul®

mass=9.10956 <10 Mkg

G=68732x10 "' nt- m¥Kg?
q=1.60219x10""% coul

Key Sequence Display Comments

[DPS] (sci) [OPS] 2 0.00 00

S [EE] 9 [ENT] 800 09

1.60219 [EE] 19 [+/-] [ENT] 160-19 g

Ix1 [x] 231-28 Kgf

B6.6732 [EE] 11 [+/-] [ENT] 667-11 G

8.10956 [EE] 31 [+/-] S10956 -31 m
554-71 Gm?

[SHIFT] [INV] (V') IX]
=) 417 42 answer

Quantum Physics

Example: What is the mass of an electron traveling at haif the speed
ol light? Also at 35 the speed of light what is the % incraase.

Solution. Using mt—-'m—m N=—
vi- ‘NF G

Incase 1 N=5and in case 2 N=§

Key Sequence Display Commaents

9.10956 [EE] 31[+/~] [ENT] 9.10956 - 31 Enter mo
{rest mass)

1 [ENT] .5 [SHIFT] [INV] (v= ) 025

[~ 0.75 1-N?

[SHIFT] ( vx) [+] [STO] 1
9.10956 [EE] 31 [ +/~] [ENT]
ET [;:u'n BISHIFT] INV] (yx )

1051881383 30 mass at v=_5¢
9.10956 —31 Enter mo
038 1-M

0.64

[SHIFT] (v ) [+] 1138695 —30 mass at v=_6¢
[RCL] 1 [X=-¥] [SHIFT) &%)
[oPS] 2 825 Increase of 8.25%
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Section IV
Useful Equations

Trigonometry
8
Cc 3
a
c A
b
sinA = alg  csoA = TeinA
cosA = blce seoA = 1icosB
tan A = alb cotA = 1/tanB

Relationships Among Trigonometric Functions

sintA -+ oos?A = 1
taniA+1 = sath
1+cot?A = csc?A

Relationships Between Sides and Angles of 2 Plane Triangle

A

law of sines v
s e omEs o =t
sinA sinB sinC

law of cosines:
aith?-ZancosC = ¢

Law of Tangents.
a+b Tan Y(A+B)

a—b Tan %(A-B)
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Geometry

Triangle: perimeter=a~b+c
area=": (bh)

Circle: circumferance=2nr b.
area=mre

Analytic Eguation

%t g2
T T \
Trapezoid:
1
area— T n(a T b:l : ; s
parimeter=a-b h{m Sin@2 ) "
Ellipse
area=rmab a=Semi-major axis

b=Semi-minor axis

Analytic Equation
X Yy
i

Paraboia

Argas %ah B

ArcLength ABC a : C

vbi-18a? b2
ET-’EI"(_ F

43 b+ 'Iﬁa’]

Analytic Equation

x21=+2PY
rt
Sphere: area=47r®  volume=—;
Regular Polygon ol N Sides
| i
= Lnpd =
Area=——Nb Cot( )
Perimetar=Nb.
39



Logarithms

logiox

converting lbg (any base) of X to logwx
logioa

log x=
log xy=log x+log v
log (x/¥i=log x—log ¥y
log {x¥]=Y log x

loggab=1/logy =

Complex numbers

x+ly=ricos@=| sind)
whera r= VyT+y?
¥
- g
&=TAN X
Euler Idantities
8% =cos8 =i sing
gl® —cosG—isind

i= V=1

Business and Finance

Interest Compounded
A=P{1=1)

A=future value

F=present value

I=interest per period in decimal
N=number of periods

PMT =payments per period

Payments
Bj
PE‘]’MB‘HT.—‘I—_[T_'_—HT.]
Annuities
1= =1
A=
Statistics
EXN =
Mean= - N =X
unbiased biased
< T XIN-Nx: TKIN— N2
Variance —pr—— = e
Standard a_——== .
Daviation v variance v variance
whare

T Xy==ach terms value summed
T XnF=sum of the squares of sach lerm
N=number of terms
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Appendix A

Physical Constants
Physical Constant  Value Units
&vogodro Number 6.02217 =109 Farticles'mole
Baltrmon Constart 1.38062 <109 Joule X
Heciron Charge 160219107 Coulomb
EHactron Maoss 2.10956= 10 " g
Hectron Voll 1.80219%10°"% Iondes
Faraday Constont 9.64867 < 10* C mole"
Gos Constont B.31434 Joules/ Mate X
Grovitgtional Constant  £.4732x 107" NI-MiKg?
Permeability of o Vocuum 47< 1077 NY/Amp*
Pesmittivity of o Viecuum /36w 10" Coulombd/N—Mm*
Planck Cansionl B.A2619x10 Joules - Sec
Protan. Moss 1.67261 %10 & Kq
Rydberg Constan! 1.09737107 iMuter
Speed of Light F99792 108 M/Sec

42

Atto

Appendix B
Prefixes For Power of Ten

‘Symbol

T
G
M
K
h

Multiple
101
100
100
10°
10%
10
10
102
10~
10-¢
10°%
10—
10—
10~



Appendix ( Energy
: 1 jodle=1 nt m=107 ergs—0.7376 ft Ib=0 2389 col=9.481 < 10-* Btu
Conversions Factors 1flb =1.356 joules=0.3239 cal=1.285% 10-3 By
1 colorie (col)=4. 186 joules=3.087 f Ib=3.968 < 102 iy

Length 1 Bty (Britigh thermal unit)=778 f1 Ib=1055 joules=0.293 watt he
1 kilometer (km)=1000 meters (m) 1 inch (in.)=2.540em | kilowatt hour (low hr}=3.50+ 10* joules=840.0 kcal=3413 Bru
1 mater (m)=1000 centimeters (cm) 1 foot [ft)=30.48 tm 1 elettron volt (ev)=1.602x107"* joule

1 centimeter {tm)=10 *m 1 mile (mi)y=1.809 km Power

I millimeler {mm)=10-%m 1 mil=10"%n. I

1 micron (&)= 10 *m 1 centimater=0 3937 in | watt=1 joulefsec=107 args/sec=0.2389 colfsec

1 millimicron (m )= 10""m 1 meter=39.37 in | harsepowar (hp)= 550 fi Ib/sec=33,000 ft Ib/min=745.7 watts

1 angstrom (A}=10 'tm 1 kilomater=0.6214 mile 1 kilowar (kw)=1.341 hp=737.4 {1 Ib/sec=0.9483 Bru/sec

Areoa Pressure

1 squore meter (m%)=10.74 t 1 square mile (mi*)=&40 oores 1 mim?=10 dynesfem®=9.869< 10 mmosphera =2 089> 10-2 Ib/f2
1 squore foot (")=929 cm? 1 acre=43,560 11 I Ihwiin? =6895 nijm?=5.171 cm mercury=27.68 in. water

1 atmesphere (atm)=1.013 ¢ 10% nt/m?= 1,013 10* dynes/cm?
Yolume =14.70 Ib/in?=76 cm mencury=406.B in. watar
1 liter ()= 1000 em®=1 057 quart [qi)=51.02 n?=0,03532

1 cubic meter (m”1=1000 1=35.32 f1*

1 cubic loot {H%)=7.281 U.S. gol=0.02832 m*=28.32 |

1 US. gallon (gal)=23) n?=3.785 |;

1 British gollon=1.202 U §. golion=277 & i

Mass
1 kilogrom (kg)=2.2046 pounds (1b)=0.05852 siug:

1 B=453.4 gm=0.0318 <ug
1 shg=32.174 b=14.59 kg

Speed

1 kmfhe=0.2778 mysec=0.6214 mihr=0.9113 Hfsec
1 e =1.487 fUsec=1.509 kmw=0.4470 mvsec=1.1508 knots

Density

| gmiemd =107 kg/m3=62.43 lbh®=1 940 shug f1* 5
1 I/7=0.01602 gmicm®;

1 slugM3=0.5154 gmicm?

Farce

1 niwlon (n1) =107 dynes=0.1020 kg=0.2248 b

1 pound weight (I} =4 448 n1—0.4536 ky=37.17 poundals '
1 kilogram weight (kg)=2.205 b=9.807 nt

1 U5, short ton=2000 Ih: 1 long ton=2240 (b

I metric 1on=2205 b



