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Dl.IIY
0000

196.000
• 28'

12818

"" 293
'"" ..721 180

0.916

0>"
S3l..lU7

k., s.quenc:e

IOP513
14 IENTJ jX!
2 {ENn ISHIFT} {ff} (XJ
60 IXI .034 (X]ISTO]1
[SHIFTl (INV) ( >Ii) ["I
ISHIFTl(fill17
(X-V] 1+1
IT 7 lXj
[RCl] 1 [ENT] 14 I
IINV) [TAN] (COSI
IX'

e.:.mple: Whal IS lhe eQu"'alenl reslsl.,.e;e 013 parallel r-..st(ll"S
whose .....1>t1I "e 100 ohms. 220 ohm...no 560 ohms.

1
SoIUIIOn·U,mgAT- 1 1 1

Ff,'~'1i;­000
0.0 I

4.5S -03
1.79 03

61 23

Electrice' Enginl!erfng

EQmple: A coil NY,ng ,nd~ of 0 OJ.I Iwnrfes and • res...
W\C:e of 11 ohms ill c:onnec:18d XtOM 111 'lOlls, 60 IIertt. Whal is
lhII current Inrough lhe eoll.no lhe power etnofl>lCl by the eoll?
501"""00:
Ulll'g I·VIZ where Z- .; Rll (21f ILp

lind powe'-VI CO$lJ ....hen Q _lin I( 2~ IL)

(OPSI2
100 {SHIFT} (Ih)
220 (SHIFT) ('12)
S60 ISHIFT) (lfIr)
H [+IISHtFT) ('h)

Ex.mple: The po_rOtltpul 0' an .mphh8f Is IncreeiMd from 310 S
""lltS. Wht\ ~ 1M ch.nge in db (detlbleaJ

SoIullorl U'lngN_l01og~

"k.y Sequ.nce D1apl.y

[OPS] 2 000
10 IENn 5 [ENT] 3/.] 1.67
(SHIFT] (log/ (X) 222 .nlwer

CtJallale S
.nclSlor.
on memory 1
C.lcu)". A 'llll
divide by 5 for
.n......
C.lcul.te e
.Oll divide
by S 'or
.nl.1It b

Dr,pl.y
0.00
'00

13.00

"" 00
'.00
'.00
0.02
'.00
'.00

165 00
0.29

A
then PIA' ... p"0bIIbIIity.1l3 ....delKl.... S

P(SI prOOabllltynol1l!ar.defe<:I...... .;.OJ

.j

Permutations

E...""P'e: FitIc:Ilhe numbu at .,rangemellUllha' c.... be ...all 110m
In. nllmbers 1 ttlrOugll 6 IlIk,ng 3 al • tim.

Nl II'
Solution uil~ p" IN R)l ~ (6=JjT

Key SequIm:. D1ap1l1y

6/SHIFT) (.,) no.
[ACLlllST XI 3 I 3
[SHIFT) (X/II"'] 120. InII••'

Probability

e..mpll; You choose 3 llems '10m. group 01 III There are 5
delttelN8 pieees In It>egroup 0116 (Ill What fllnep,ob.lblJ1tylha, all
3 items ale (jttlecll..e? blll'lal nQlle 8te oele<:l've"

Solutlon:
S - "limbe. 01 wlJ)'S 3 i1ems un be ChON" hom

• C 1"1 '"
3 - 31 '16-311

A .. nlJlftblr of _ys 3 d"'llCt~ !!ernl can tNl chosen fTom 5
deltct_llems

, 5'
-C til .. 31 (S 3)1

B .. number of _1'5 thaI :1 non delectlve items un be chosen
hom l' non-defe(;l....e I'_

II 11 ,
.C{3'- 3~ (11 3)!

Ka, s.quanc:a
[SHIFl}eI')[OPSJ 2
16ISHIFT}:r'13 ISHu:TV:r'J
16 (ENT] 3 [ I
[SH1FT}1I')lltll~JISTOI ,
5 ISHIFTflll} 3[SHIFTk'.!)
5 [ENT]3[-J [SHIFTY:r'1
Ixjj-.·!lRCll II I
"[SHIFT",,') 3[SHIFT](JlIJ
11 IENTl 3{ ]
(SHIFT...m"U ·1
(RClI 1 (.)
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Ill' Sequlnel Ol.pl., COl'I'Imenta

[OPSII"J/ O. 00 Set sclenlllic
d'splay

16 tENT] ooסס [ENT) J " Enler 16
(SHIFT] [INVI (~I 9 06 M'
4000 lSHlrTIIINV]IV"i J .., " T'
[;] [SHIFTI/,,"J [1] [X] ," " 16 (M+ IM'+1')
3IENT] (Y' llSHIFTJ( ..J[X] 8.482300164 " ,'.
II 1.509024645 OJ ."....

Hlechanlcal Englne.rlng

E....: Atonsil 3lflCMs ,n d...melef 10], "P a3OOllinctl-pOund'
boem!,ng moment (hoi] anO 8~ ,netl·paunOs lorque £T] Whal IS
lhe ma.,"'um ,IIe55'

SolutIOn UN mlU,mum ,tress

Sel SCIOn·
ti1k mlXla

t 0' Enter I
5 04. Enle. r
, 0' Calculale

V"
Calculate
I! t'.e

01 .n....
In _Oltl

Ollplly

a 00

4539992976 -05

349984.1100

fa.Il\fIlI: A '!eP "ojUge tv') 01 3S ..-oll.t 'S .ppt.-o .crO$$ a s.r~ r<;:
network r-SOl(, C 2,.,tO Wlgt IS Ihl! vollage..:rOSS \!lie c~c'lor
IVcl "f1er '00 m,ltsecondS

SolutIon U,I"OVc VII'~e-I"lcl

l(eyS~...nee

[OPSl {SC'}

tOOl'/IIEE)3[;'-IlENTJ
501EEI31ENTJ
2[EE)6[ -I -II ~ II

[INVJ lin)

H-)I[1135IX)

Eumploe: Paralell plate cacacilot h., pl"tt ar", of 2 2m', ane
plale separ;tllon ot 8 'mm ,n" '<acuum a polenl'" ",llerenee of
BOllD volt, 15 aoohO, What ili 111 t~ caPK",nce :l llle cN'ge on
tile capaellor, cl lho! elect"c mlens,'y bet ....een t~ plalli!'5'

Sallo",:
faA Ie 85" tQ 1l]12.2)wuJ7

I) u,·n;C· 0 6"1,10' N-:-MIl, charge 0 C Vib c.oulombs
o NewIOR$

c) E· EM COUlomb
21
21mw,
sinh (WXIT]
.n.... I" 11.'

DI~.~ Comm."ta

0.00
136e59
6832.96 Itm!

8100 '"~
55.37 f,' I"

18917435 I"••"

E..mpll: A un,lorm power cabl." hung e........n 2 polls 01 equilll
h.llll'l1 .nd SO flit Ipan {2Xl. Till wIlgnt 01 It>l c.lli. (WI is U
pounl1llOOl Tile MnslOn alll'Mliowto5ll)Olni (T) ,s65Ibl. WII.t is Ille
lenglh 01 tile ".tIl.1

21 W,
SoIUlIol't Ullng l--W SINh T

Key 'MUI_ OI••y C_tII.

IOPSj 2 000
2 lENT) 115 IXI 13C11111
I I 1 I , 18 III
I 1 lENT} 50 IENTI 21-JlXI 'Z1 SO
65 I ) IHYPJ ISlNj 0_.....
PII 51 !o1

EUllllpI.: OIterm,ne 1M momen1 01 .nertll at • 1'\01101" eltcular
e,1,noet aboul ,IS a'''' The outer fad,us I, 3 f"t IR,1 the onneo
rad,us 2 2!o teel (R,I thl! lenglh is 5 Iflell .nd Ihe mall!n;lll haS a
man 01 435 Illl1t' Iml

.ml lr,' f:'l
SOlul,on: Ule 1_ 2-

1I1~ S~ulncl

lOPS] 2
lSHl1'T'] (1tj [ENT) 435 [X]
S[X]
3IENT)4[y')
225 [ENT]4 [v"1 H
(~1 2( !

CllcUll1l t llA ;tn(I

stOfl! ," 1 101 part C
up.dtlnc.
eh••o-
flKtr1c Inl""~ty

D1ap1.y

a 00
000 00
885 12
1 95~ 11
319 09
255 05
131 06

Key s.q-I>tl

ISHlfT) (d'j [OPS) (sci)
IDPSI2
II S5 [EEI'2I' ] [ENTI
22 [X]ISTO) 1
611Et131" II I
IlOOO IXI
jRel] I I I
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Solution Using S..Vot

Key SaquallQ

lOPS] 2
.a IENT12.S !Xl
5 (ENT] 9.807 (XJ

2.5 [SHIFT) 'tNY] (fiJ
IXlH c.__

Enter frIO

('M'massl

I-N'
mlll5oS.I ...",..sc
Entet mo
, -N'

•am'

q
Kq'
a

825 l/lCtesse,,1825%

Display
9.10956 31

0.6_6732)<10.... nl-m'IK!i
q ..1.6021ixl0-" caul

Ol-.pley eo.tI..eJttl

0.00 00
g ... 09
1.60-li
231-21
6.67-11

9 10')5f; -31
5.504-71
4.17 42 en_

Atomic and Nud••r Ph,..cs

Eu",ple: WNiI i& I~ "'to of!hll elKtric8lloree (Ie) and grwit8­
1i0n8llorC1lltg)~"2 eleclrons?

Sol . Fe )( (q'!r") ...!!L
1ttioIl. Fg .. G (mil'")" Gm"

)(-i)<117 nt-m'Jeoull
mus-g.l09SS><10 "'kg

Key~e_

IOPSI ('1;>1 [OPS] 2
9 lEE] g [EHT]
U0219IEEJ 191 "-l[EN'O
IX11X!
6.15732[EEllt H-) [ENTJ
i.10li15fJ IEE131 1·1-)
JSHlFT] [INY) (fi) [X]
I"')

Quantum Phyalet

b'fIl~:Whal"I~mnsofltl\ eleetron lnIYeling" NIlI ttle $peecl
oll,ght7 AJso el 3:51.he,pHd 01 hghlwt"t Is 1M '" incl_.

Solution USing m_ frIO ..._e N".!.
~~ C

In cae 1 N. 5 el"d In cue 2 N-.6

Key S.-que_

910956 [EEl 31( '/-!IEHT]

1 IErm ..5ISHIFTI (INV) (Vi 1 0 25
H 075
(SHIFT] Ni) H IST011 1.D518a1383-3O
9 l0956jEE] 31 r-/-IIEHTl 1110956 -31
1 [EN'O 61SHIFT] 11NV) (Vi I 0 36
H 0.64
ISHlFT](fi) 1+1 ..1386ij5-30
IRCljl IX' 'YIISHIFT)'6%J
IOPS1 2

Rectilinear Motion
e,:all'lpM; A tIIll II l/Vown upwara wlln." Initlll .....ociry (Vo) ol40
meten.'sec_ WhIIlt is the heoghl (5) allhe end 01 2~ seconds (I'"

"
,

2 ""he'·9_9.807meler,JeCl

Ollpla, eommanta

0.'"
100.00

'.90......'"

Simple Harmonie Motion

Eum"': When ltle bel_wlWlel 01 • walCh .dlSplaced "S- from
ilsequ'lIbnUfl'l positlon.lt ~Imito _ wrth an AJlllUlar acc.ler..
lion 01' 30 ...:!.'seel FInd tTIe fl'equenc:y F

. " .j2Srac;MC
SoIvtiOfl USIng F- T - 2i"" ~. '8d
K.,S~. 01••)' COflllM'fll'

tOPS! 2 000
2 lENT] ISHIFn(aJ IXI 6.28 2"
!SHlFTlfftwJ 016 ......
2S IENll [SHfT}(.} [E1'lT) 3.1.
4( II I 3183 :8(_141
(SHlfTj ,,,. J Ixl 090 anaw...

Hlvlgation
Enl'l'lpla: An alrplana h•• In alt speed 01601) rnon al a beaflng of
,,:) .It It I1ghllJ11l1hud wll"lCl 0160 moh .1 the headmg 01 225" What
It the grouncl spelld, .nd final hNdlng olll'le airplane?

So!uhon nlll IS sImply the $Ummall(ln at 2 WlClOrS

K.)' Secru-ncl Ol.pl_,. Conlmaflg

(SHlfTl (elf) 0
4$. [ENT] 600 600 Enter IIrsl 'IOCtor
($HIFTlIINVI (-poll "2•.26 and convetl 10 reclangUlar.
Ir ,] 424.26 Sum M. y compontll'lts
l25 (ENT] 60 60 Enter 2nd ~lHllor lind
(SHIFT] IINV]/-poJ} -42.43 ton~o't 10 reCtllngula,.
(~llrRCL1[r.'J 381.84 SumM.yc"mpononlsandr&Call
[SHIFT] (-pol) !>40.00 g'OIInd .peed
rx~·y] 4500 nnaJ h..dlng

,.
"
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Relll!lon,hlp. Among T,lgonomelric Funcllon,

Section IV
Useful Equations

b

G
,

jjo ~
b

,
Sin")

a~Seml·major/lxls
Co=$flmi-minor ul'

Tr.pe.loICl:,
~rea-2 n(a~ bl ,
pellmeler-II-b~-h{~

Ellipse

Analytic Equallon
III l'
~.~.,

" e

Clrcl,,: e!'cumrtirence-2"r
area"""

Geometry
Trl.ngl.:pe,lmell!(-a~b·c

ar"~_l'llbh'

area- ".ao

1/f;,nA
llcos e
lilan 8

,
..WA
csc'A

ale eseA
c'c secA
arC COlA

s;n'A-eos'A
lan'A"'l
1_COlIA

sin A
,~A

tan A

Trigonometry

R,lalionshlp, Belween Sidea and Angles 01. Plane Tnangle

Ia-w01 sln!!s

•
s)nA

Analytic Equation
Xl yl
~-,~-.,

.' '"
P,.,blli.,
Al'8a"'~,-"

A,clenglhA8C

,!bl _15a' 0" 43> b41Ga'
.. 2 'sa ln ( b )

Analytic Equallon

.'-t:2PV

law of cot;lnes:
a....b'-2ac cos C "

Sphere: IIrea_4"r?

law o' Tangenll.
;-. b Tan 1'l(A ..8)
a=;-Tan VO(A-6)

Reg",I,. Polrgon 01 N Sid..

, ('A.ea~~-Nb'Col-)
• N

Perjmeler~ Nb.

"



Logarithms

log,o,<
log x~ Converllng log (any base) ot x to log,ox

a 10g,oa

log xy-Iog x+log Y

log (1JY)"log ~-Iog Y

log l~Yl"Y log.

Complex numbers

x+1y"r{cose-1 sine)

where.-~

~ • y
",._TAN 'x

Euler Id6l'ltilies

Business Bnd Finance

Inleresl Compound.d

A=-P(1-1)

A-fulure value
P-presanl valua
1_lnlerest per period In decimal
N=number 01 periods
PMT "payments per period

ei
payment-,~",C."Qmfl

Annuities

(l-!) -1
...=PMT! I J

Statistics

:EX." _
Mean~----rr-~X

unbiased tllased

Variance ~X'N Ni' r:Xl",_Njiz
N-l ,

Stande,d
vlvarlanC!l /var!enceDtlv)allon

wnere
:E )tN"each terms valUll summlld
:,: X)\;l=sum olt~e squares of each lerm
N~number 01 lerms

..
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Appendix A Appendix B

Physical Constants Pre"... For Power of Ten

Phy__' Constent V.lue u.... Symbol ...,. ........ ".-.................. IloJ)17l1xIO" .......... .. ref. 1 lOU

....._c--., I 3aOIl2l1"10""
_.. , G;go G ",.

BKlr..,C!vve 11C?1~xIO·" <..- • ...... " """"_.... '.l09S6x 10 .. .. ~ ,U" k '0'

Biec!I", Voll I 1oQ?1'''''c 10'" -. o. Ho<.. , ,0'

-<~ 96-:161"10' C""""-, "" " "
""""'- 1.31434 ~~·It .. 00<, • ''-'
~(_..- 1lo.1lo7:r.lxlO"" H1-M::x...· G """ , ''-'
~ioy~ ev...... "",. 10-' H~""'" ~, MllII m ,0-'

hJ<niII.."r ~ a V........ 113kx II)" (~'ll-,.." " Micro • ,,~

!'land C...1onI Ilo &161'x10 .. --- • N.~ "
,,~

_Moo ,.1161:<10 " " .. Pica • 10-"

RrdbenI C_..., 1 ()';131xl0' '... '" Femta 10-11

SpoH oIl1llhl 799792l00' """
Ano • 10-"

" "



1 "'l'8e m~e (m?)~1I4<l«tIlS

1 «,,-.3.511(lIT'

Appendix (
(o""rsionl Foclors

1 irdIr"',1-2 S40an
I tOol' (111-:)1).48 em
1 milo (mi)_1.609 lcm
I ...... I!l-'in
1 nnlimeler-O 3<l37 In
I ~'!t"39,37 in
1 k~om'ter .. G.1I214 01"-

,"' .....

ttnt,h
1 kbll... (\cml-IOOO """'"' lOll
I me'er e"'l- 1000 (Ilnl>lnf:lfr' {<mI
1 UIl1.me* (tml-l0 'I'll
I ",~I,....... (fhll)'" 10->..
I mlUon (/oil" 10 "m
1 m~l1mic;rCl'{mJAI"10 'm
\ O<'o\IlITom(A)-IO "m

A,"
1 .."ore "".... (m'l"'10 76 fl'
1 _re lOolI (h f l_929 ",,'

Volume

1 ~Ier {l1- 1000 ...... 1 057 qurrt ('11)_111_02 .,a"O.03S12 h'
1 (WIC _ (01'1"'000 1~35.12 h'
I C\IlIIt (tt... , d81 US. gaI=O.02S32 ......28.311
1 US 'galI"13I ..._J.7aSI,
I a'~I\II __ l 202 U i. gaIlon-217: .......
1 I<)rqn (qj·2.2046 IlO\I'lCls Gb) ..0.068S2 i!ut:
111 4SU ...~O.031111ug
I~ 32 114 ••14.S91qj.....
I ~-O 277'1 ""Ht'"'0.1I214 mi1Ir=O 9111 1<'_
1 """'-..\.4/17 "'__ 1.1109 bn.'hr-0.4410 ..._-1

0.""'1
I pc....-IO' ~.....~61.43Ir1tt' .. 1 940 ol"IIlI'
llb!ft'''O,OI602 gm'cm',
I w;ltl]_0.SIS4 ,..,."",

Fa,,,

1 _Icf\ (nil'" 10' d)'MS"0.102ll kg-O.2148 III
1 poun<l .....1 Hbl ....4~8 M=0.4536 k~"'J2. I1 JlOUf"lclI'
1 kllOVaon weighT (kgl"2.20S Ib~9,80' nT
1 US, \hoI1 TCI''''2ooo 10: 1 lonfI 1",,"'2140 Ill,
1 me~ 0; Ion 2205 II

-

•

...,"
I ...... '" I .. ",-10' ""!I, ..0.131b" "-0 2189 cc'-'.£81 >:10--' SN
I tt Ib .. 1.3511 jcvIfl"'0.32l'i1 ~-I,2IS" 10 • 8'"
I colar .. (col)-4 1M fOI,Ile1.'*3.081" 11-3.901""0' SN
I 811t (Brifisll _mol unirpl7i IIlb-l05S jouln"o.m ....,11 hi­
1~~_ "-~ "')-3.60" II)" 1"","-160 0 knl-J413 BIIt
1 elKlron .011 (n)= 1./1002>( 10-1• IllIH

Powef

I WDI'- I jOUI~_"10' .,...,Jsl(-0.13B9 t(l/!$K
1 IIorlepOW..- (hpj= 5S0 h ltV'K=33.000 II lb/m.,"'14S 7 waTT$
I kilowun (kw)-I.J41 hp-7J7.6 II IbI_-O.'48~ Bl\lIlK

P.essur.

I nt'm'" 10 dvneslan''''9 .U'>( 10 -. o'"",,"'*e" 2 0ll9x I0-' Ib/lt'
I .....,(......U9S ",im·-S.I71 em """:\0"1-27 6& ln, _tr
I~.(o ...)""I,OI3 t Ill' nTIm' 1,013>( ICJ4 dy.ltiicm'

-14.70 tbr",·-U. tm mtl'tU'Y"406,B in• ....,.


