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ALGEBRA
POWERS ano ROOTS
Mo -1 . @A =0.0%b-YaxVb.
BVS -2 OVarVaYaa.© Var=al .
@ amb™= (eb)", OYE = ab . ©%a /b f.
@ a%a" =a™" O a™:b = (‘) @ otk =
3an ="Va" . @a‘“ =a" .4 aln s
®am=*/a . @™ =" . @VaVe="Ya.
©aVb= UYa"b
FACLTORS
(x+a)(x+b)=x*+x(a+b)+ab.
(x+aXx-b) =x*+x(a-b)-ab.
(a1 = a?i302b+3ab2 t b3,
(aib)2 =a*f2ab+b?
(03t +aib) = a?7ab*b?
a®-b* = (a*bXa-b).
o2t b’=(aibNarsab+b?),
a%+a’b*+bh=(a?tabt b ) o*-ab*b’),
(@"-b") Fa-p)=a""ra"*h*a" b ... +ab T H",
o2+ e ~3abe =(atbrc)(abM(* —ab-bc-ac) .

RATIO Anp PROPORTION

fa:b::c:d then-, @ ad= bc@ﬁ=§=@ab_.=s'c.
a-b . c-d a+b -c+d path - +d
@2 i O +d paexb td

QUADRATIC EQUATION
b x*+px = q rhen x = "'E

or tf X*~px+q, = 0 Fhen X -?P'!_‘ /T

or if ax®*+bx =¢ Fhen x = -b* /bz

T 2a —
and it x+y=S and xy =P then x = +:Z[sl-4-r
ond y = S‘,ZS;--#P

'+
LI\TI




ALGEBRA

CUBIC EQUATION

IF 3634" ax+b =0 then Cardans Séluhion g!'\ms
' ¢
x= (=b + }£3+_b_z';§ b [o3 b1 3
{ 2 2T & * 2 27 +Q— 3
BInNOMIAL THEOREM
P - - - ! - !l - ) - 3
L&+x)""(1"+na" 'x + -(——hl :2')Q" 2x?t "I",(;xr.;z an i

e X", example  (a+x)® = af +5a%xt
Sxf4 3 2, 5x4x3 2 .31 5%4x3K2 4 5

+1xz +|x2xsax+|xzx3x4ax+x =

as+Satx+10a3x* 1o e+ S5axt+x®

The {(r+0*" Ferm of (o+x)" 15 equal Fo

n{n=1)}{n-2)..... (n-re1da™ " x"”

NeEw TONS THEOREM OF SUCCESSIVE APPROXIMATIONS

This can beused For saluing any equation with only one unknown,
and is porticulariy vseful for solving equation which wovld be
difBicolk or impessible by any cther methed.
Consider the equation Y = F(x) where y 15 known
Assume X, as a First approximahian to bhe valve of X,
and tet Hhs give Y, asthe valve of f(x,), then a
second approximation fo X much better than X, will be
X, = X, —Y1=Y . For example solve for
dy,Tdx,

33+x =337, here y =337, Fake xX,=2 e .
1_.]':25*2 Df'yl; 34, Now dg'.‘ dxr.sxq."'! ..
dy,2dx, = 5x2%+t =81 . X, =2 -2 ET = 19963
which ©s 0. much beklar appreximaotion thea 3, tothe brue

value of 3. By rapeahing the process with 1:9963 instead of
2 ancven batter 37 approximabion X5 tanbe obraingd, V13

Ny = 119963 - (10996354 1-9963)—33-7
5{19963) %+ |

This process can be continued indetimitaly vatil svch

dagree of aecoracy as 1s reguired in the result 13

obtained.

ALGEBRA
MisCELLANEQUS SERIES

Inthe Following formulae Sp denctes Fhesum of n
Ferms of tha ser1es, and Soc the sum bo inbinily
Sp = (+243+....#n = (n+1)

So = 124224324 4z nlnrant))

[
2
1342334334 %= l_ﬂ_!g_’rll}

b

5n
Sp =(x2)+(2x3)+(3x@)+,. .nfn+) =T a(n+)(n+2)

Sn =(1x2x3)H{2xTua )4 (3x4uS)H +n(n+-)(m2)=#n(n-n)(nJ-z)(n-l»])
S, S £ e e ) S T

= ! .L-Q-_!__.-i-””:'-‘
(X2 2x3 3k ,

]
"T Inenint)

=1t ' + + ot
Sn T iiaaa T ixExat 3RGFS - RAmYnTE)
Sz ——t+ -t e, + = 1

Ix2%D 2%3IxGg Bx4HXS T 4 n &
=44 24 34 ..t n-t o 1 - Nae
Sp B 142X +Bx T+ T+ nx prey A3
ExroNENTIAL And LosARITHMC SERIES
aX. t+Ax +AlxT, AX3 AxY Where A =log, &
2xl 3xexl X 352K}
pub & =2 and than since bog, e=t. e™= 14X+ x Y., |
12 13
and @ =t+t+ 1+ 1 +1 4... ard € 1s the basect the
(2 5

&
Neperian or Hyperbotic Logarithm system. @ =27182818284% .

taeTo i o Log ey e - x Ty X x
¢ Z B & B : % &
Lo m = 2 {m-I P ym-t Y3, L/ m=IyS

Je {?ﬁ +§(m+a) +'§(m+l) *""3

Log m(n“)_ leg =2y Eén'*'l ¥ 3(?_'“”)3 + s(zln+l)5 + 3
. -

where FLogauo =-432294%%...

PR I
2nat 3(znv)d * 5(2n+i)5+.. 3
PERMUTATIONS Anbd COMBINATIONS
Every arrangament that can be made by h:\k:'ns some or all of
anumbereot things is called a permutation thus permukbakions
of 4,56 Faken Fwo ala Fime are 45,468,534, 64,65 and S€
Every group or salaction that can be made by toking some
orall of & number of H—unﬂs 1s o combinablen Thus combinahion:
of @, 5,6 faken twe aba time are 45, 46, and 56,
45 and S#% are different parmutations, but enly one
tombination ¢f % and S

Lleg, (n+1)-Log,n = 2.{




PERMUTATIONS AanvD COMBINATIONS

“The number of parmubatiens of N Fhings taken § ok

atime 1g N(N-IXN-E.)..,.(N-S-H)

The number of permutations of N different things Fakan

N oboabime is NIN-1)(N-2)..,. 0 or Ix2x3%,.. XN

The foren NIN-1{N-2),... 1 15 shown bl_l N whichis called
Pactorial N

The number o combinakicns o N difBarant things
Faken Sk a Fima 15 N{N=)(N-2).. (N-$+1) or _1N

IS ]

ARITHMETIcAL PROGRESSION

When a number changes by Fixed amaunts, for axampl.

§,3,5,7, ate witha comman difference 02 2 in Fhis case

This is called an Beithmetical Progression

Let A - FirstTerm™. Nc numberefterms. L =lask Yerm,

D - common differenes, S= som o N Ferms

Basic hows Lz B+(N-DD. = A+rL ¢ N

Telind A._given-, 2

DL.N. = L-(N-1)D . L.N.S, =25 v

N
= |
D.N.S. = H-(B5*D)  p s 2Dy feuDr-ens

-ro eu\d ) %\\Ja.ﬂ', {_7' At
[ U A\ Y L_,,_"A. .' ALS. == TR e
Pl NI 25 -(L¥R)
ANLS . 25-2AN | LN.S = ZNLZ2%
N (N-1) N(n-1)
TO Flng L qj_\jif_l‘,
A.D.N. =

A+(N-1)D. D.N.5. = 2 +N=lyD,
S

AD.S. =3 I faps+(2A-D)®. ALN.S = 25 A,
To Pind N.given-,

_D-2A 4L j———_—?*‘
A.L.S =28 | ADS-= 5% S ab gDS +{2A-D)

A+L
= 2L+D 41 = |+ L-A
DL.S. “on Gk (2L+D:80s. ADL = =

Tefind S givan-,
N
ADN. = %‘_[ZA-:,-(N-OD]. D LN = ?EL_(N_I)D]
ALN =N(N+). ADL=AzL L>-A"_ Al -
Z () i ol L
GEOMETRICAL PROGRESSION
ls whan lha term is muthiplicd b\jatcnstan!' multiplier called
the ra\\'lo, Fhus 2, 6, !q’ increasing blj rario of 3.
lat A= FirstFarm, L: Last or Nthterm, N=numbar of tarms
Rz Ratio. 5= sum of N Ferms.

GEOMETRICAL PROGRESSION
Basic bAw L=z ARNT, S:%_"I_A
Tofing A qiven-,
LNR = L. L-NS= A(s-A)N I L(s-L)™t

R
LRS= LR-(R-DS. N.R.S. = S(R-1)
RN .|

TO?l'r\d L asvan -,
ANR = ARNTTANS, o L{s-LM ' a(s-a)N-t,

: ) Cg(R-1)RN
AR.S —'{REA"'(R-‘)S] . NR.S.-8C Rl)’

Te Bind N guwan -,
ALR = Leal-LegRyy, L.RS, =Logl-Log{LR-(R-1)S] 4}

Lbs R Leg R
ARS » bog[A+(R-0S]-kegA. g\ ¢ - LogL-Logh .l
LogR Log (S*F\)‘Los(s—l.)

Te Find S given-, Nt Nt
ANR. = A(R™D . ALN. = Joo =" AT

. T - YA
LNR.=L{RN-
NR (FE_rTri—N)-—" ALR = LEZA

7; Eind R gtvan-,

AN, = Nt  ANS, RY:-28 . AS
_1;_ A.NS. R A + .
ALS - 5-A .  LNS.= RV, SRV L

s -L &=L S5-L

HARMoONIcAL PROGRESSION
Three quankities A, B and C are in Harmenical Prograssion when
A:C .. A-B . B-C. Raciproctals a?qunthes in Hormonical

prograssion acein Arithmaetical progression. IfA, B, and Care in
Harmeonical Prograssion Fhen B = 2AC and B is the Harmeaical
mean of B and C Arc

. . [d B-C
and jn Harmomr.al prosra.sszcn when A(B~C) = (A-8) 8
o:x:tx.b
Xz Jab s the Cja‘_oma,l'r‘l‘C middia Farm oe o.and b

A.Band € arain Harmaonical Pragrassion when A - A-B

Xz 2eab uw a Harmonic “ " v« & o« b
athb . )
x = a+b u w Arithmahc . W w6« b
Zs




ARITHMETIC

SivirLe INTEREST, Ps= prinecipal.p= per cent, r= rafe
of interest expressed deeimally. n = the pomber of gears
Fzinterest in £5. Fr = rotal of principal and intereshatler
ri years. Pn = P+Pra = Pl1+rn). r=F+Fa N=FiPr
and P= F+rn P n
LOMPOUND INTEREST Fr = Pl1+r)", Psm. r=/%:-l

N-=tog Fr-tog P 1Einterest s payable 9 Fimes per year
“’9(’*”) C Pl be computed Fimas per year or
n Fimes in 6 years .\ ar the end of n years Fhe amoval
due will be Fn - F’(H_‘;'_)”if.

PRESENT VALUE pni DiSCOUNT. Fhe /J/‘e.s’:zn/‘ valve oﬁay/'vcn
amevnf, duein a given fime = V. V= PR af .r/'m/olz

, /T

infarest and V = Ln ok compound Interest, D Fhe froe

(1+r)"
discovnt is Fhe diFference between Fhe amovntduve at Fhe

and of rn years and Fre present vale D= Fa-V L Pp"'" at
YT

simple interest, D= Fa-V-= Pn[;-‘ E,;—r)f]m‘cumpowu/ sntarest

ANNUTIES . 1F an annutly 15 bo be paid for 1 consecutive years,
Fheinterest rate be 1};5; ¥, then Fhe presenf valve P of fhe
annuily s Fa AU =1 juterestal compovnd reckoning
(r+r)"r

the annuily B Fhat a principal Pdrawing interest at
the rate r wil/ give Fora pericd of nn years /s
A= &.Q.fr’;)i_ Eabkthe bhaginning of each year a som

) =) " A5 sat aside al aninterest rate r, then
the tetalvalve of fha principal and interast al-the end
of n years wil/ ba Frn=A Grr iV =] if b bhe

#

and of eath year a som A s sef aside atiplerestrate 1,
Fhe tofal value of Fhe principal witi interast at the end o n
years is Prn=gl+m" =1 Jfa prineipal Pis increased or

£ decraased Hy a sum A at Fhe
end afaatln.g/ear} Fhen the valve of Fhe /Jrl};rujae_:/ aftler
n yaars well ba Pa=Plr+r)" tA (_’_"%__)"“/ /F_/‘/nz sum.

A by which
the principal Frs decreased eoch year t}yraafer than Fhe
total yearly [nterest on the principal, thentha principal,
with accomolated infaresh will be entirely vsed cp /n
7t years. N = LogA-Log(A-Fr)

Log(itr).

MENSURATION
Cone FRUSTUM. V = LTH (b*+Dd+d?) -
-IB-TI'H(Rli-Rr-o-rT-). A. wrs(R+r)= 15708 5{D+d)
5. (R-r)Tsit

CYLINDER V. - TR*H = “I185D*H. Cirwlar arca =
21TRH = TTDH. Tetal arca = E.Trﬂ(ﬂ*”):TrD(—'z])ﬂ H)

PROLATE SPHEROID V. & 1T Rr2= 4189 Rr2z Lifpd®

3
= '5236Dd? A - T o1 2
vz

PRrABOLOID V= T'a'RZH = 1"5708 R%H ='%‘ D*H =

-3927 D*H. arga = JE: prolate spha.ro:d

PYRAMID V= Lareaof baseXH = Nootsides xSH/zi 9%

PYRRMID V- = Noof sides xSH/pr's
3 5 R =

R=radiuvs of inscribed circle
Pyaamip FRUSTRUM V= H(p+a+JRa)
3

PorTionN oF CYLINDER V= 1:5708 R%(K th)= 3927 D*(H+h)
Cylindrical surface = TR{A+h). Where H=major haight
and hz miner hlfghl’

Holtow CYLINDER V= TH{R*-r2)=-7854H{D*dY) =
15708 H x Thickness of wallx [ P+d)
SPHERICALZONE V = S5236H {3_CZ+£"+ Hx)
et T C} q_

area of sphavical surface = 2TTRH. Whare Pz Mayee
cthord and €= minar chord.

R=\/‘LE}_2+(P1-CI‘Q-H1)1

CIRCULAR WEDGE V=M x &TR%. -Oug MR*
360 3
Az M X 417 R* = <0349 MR* Whare M= angle of wedge
360
HoLLow SPHERE V=4—31rcg's-r3)= #183(RF~r2) =

T(2.4%) = 5236 (D343

REGULAR PoLYGONS Leb L=loangbh of cack side
ofa regular Po‘"‘-_]ﬂo" Nz number of sides. R = radius of
circumseribing cirele . T= radivs of inscribed circle
Perimeter= Ni. = 2 NTFan (80 2NR sin 180° =

N N
A=L N LYol I80°. NT?tan 180°= L NR%*sin 360°,
¥ N N 2 N
Lz 2Trani80° 22 Rsin I80°.
N N




MENSURATION

THE (ARAFPITOIDAL RULE
Te cblain The area of irreqular Pu'aums divide tha base
of the ?isufz into a numbee of aqual Par"s and erech
ordinates ol point of division. Measyre I‘kn.la_rzal'hs ol these
erdinates, then Fhe arda 1s aaual to the langthof ane
division X by the sum of (§ Firstand last ordinalk)+ som
ot all the rqmou.nir\a ordinates
Simpsons RuLe forarea of irregqular ?l'gora.s
Divide basg of Plgurz imto an ¢ven number of a.q-ual
divisions Fhen the araa of Fhe ?naura 1s equal to

%Hidl’h ofF | basedivision x hmghlo-}’(lsl'-}- lastordinah+

4hum oP even ordinatas)+ 2 [sum of odd ordinates), excluding
bthe Biest and last ord:‘no.l‘as3
GENERAL FOoRMULAS
Rodian = 360°= 57 3%and Ilg_ognd:qns e i®

21 :
Now wn an angle of lrodian, the are is (.WME Fothe

radivs n le.nai-h S Fhe lenghh of are of any angle 11 eqpal
ko radius X angle measvreament (n radians,

in all Fhe .’mcca.zr.lma Formoulas, Fhe Follow:ns
abbreviations arae usad-

R= rhn_jor radis , rz minor radivs. D= Major dtamater
d= miner cdiamebar, ccchord. He herght. S= side
length Ve volume A- majer radivs a= minor radivs
SPHERE Ve TR*_4-1%9 R%. 1TD*. 524 D?

&
A= ¢TR*. TTD*- 12'5664R% = T 146 D*
R:-3/3v = 62083/7
/37 /
Togrus er Circular shape hollow ning V= 22 R(r)*
= 19739 Rr2 = T?*D(d)?= 2 4674 Dd? A= 41TRr =
q—

29.¢7¢ Rr =112 Dd = 38696 D4 . Whera Rs main radius
oPr’ing, and r= radiuvs of circular eorm
SPHERICAL SECTOR V= 2-7R*H = 2:0944R>H =

3
= + -
TRURERLEC) a_ arr(en+dc). € =2 AERH)
Wwhere H = haight of So.ﬁmc.nl' abpue chord
CONE V= TR*H = I'@+TRYH = 26I€D*H

3

A= TTRJR1+H1 = T RS = I's708 D$. S=JRM+H?

MENSURATION
ELLIPSE A= TTRy. Farimeler =

1 f5(RE+TE) — (R=r)> which s o close approximahion
22
M A = .785 R'I.

FILLET A - R?-1IR™ =218 R*

&
CiREULAR RING SECTOR A;Anqu'ﬂ(ﬂz_,m) =

360
Q00873 a.nale_(R"-r’-) - Hna'”‘“@hd*):

& X 360
‘00218 angle (D*-4%)

TRicoNOMETRICAL FORMLLAS

Definitions b - sineD. b = TangentD
[N [
b 2 L = CosineD. & = Coserant D
o. b
c - Coi—a.nsr.rﬂ' D. 0 = SccantD
= %
b c
Change in sign of Trlgonoma.\-ru.o.\ Functrions
Sine cosing Tangent
qoﬂ 900 n.oo
+ |+ -+ -
180° | OO 120° ee O 180> | 0°
= = . 4] =
210° 270 236°
cosecont Secont Cotangent
90° s0° |a0e
5 o S s —
[§:14] o O 180 o° 1go° | __ 0’
pet o e oo

UserFut FORMULAS
Sin*A+costA =1, Tan A=5nA . _|
Cos A CoFA °*

Cos A _ | _ 1 R
CotA s R TToAR - Sec A =t Cosec A <R
- = 2 Ton A _ I
= Cos™A = i+ TanA = J1+coF?A °
_ - Corf S —
CosA-,/l SintA =m i+ Tan A

Sin(A+B)+Sin(A-B)= 2 sin A cos B
Sin(A+B)-Sin(A-B)= & cos A 51n B
Cos(A+B) + cos(A-B)= 2 cos Acos B
Cos{(A-B) -~ cos(A+B)= 2 svn AsInB

\!

SinA




TRIGONOMETRY
USEFUL FoAMULAS

sin(ATB)=sinAces Bt cosRAsin B
Cos(AYB) = cosRcosBFsinRsin B

+ ) ran At ranB + _col’ACol'B 3!
fani RSB, —H'- tonfA ran B-CO%PB) _m

ten AttanB= sin(ALR) : gol'ﬂtco|'5=_§"_".(8_?ﬂ_
cos Acos B sin Rsin B

sin*A-6in?>B = cos?B~cos?A = sin (A+B)sin (A-8)

co&lﬂ—sfn“‘BzcoslB-sfn?‘A > cos(ﬁ*ﬁ)ccS(A‘B)

sinfsin B =-1,-_—cos (F-\"B)"Jic.cs (Q‘*‘B)

simAcos B = Lsin (A 1—B)+_lis?h (Q—B)

Fon AranB = ftan _R_"'t‘_“‘n B . coF Acet B = _________c,c('R‘*'Cb," B
Col A+ col B tan B tran B

S;ﬂF\z'Zsin%Acus-‘z‘A. sim2A = 2sin Recos A

cos 2A:-costA-snPA - 1-25n*A s 2eosT A

_Zran A ___ 2 : _2rent A
tan oA - SR com-mnﬂ,‘”‘ﬂqﬁmi%
co??.ﬂ:f'o"lﬁ—' = cokA_h’“nB. t-r‘o.nl"iﬁ

2 cot A 2 cos A - 21
|+ tan 1{}
stn 3A = 3sin A~&sin*A. kmn—sﬂ_s’ranﬂ"rcxnzﬁ
cos 3R = GcosSA-Zcos A, T - Zran?A
USEFUL CONSTANTS
1T = 314159 4 = 32°16
ijaﬁ = ©954¢92 l'—-Z\/g__ = *01S55
I = 9:3696 |[{1= = © 55399
ST = 177245 |36 = {2407
(+3 = 68278 |17+ 3 = 1- 0472
1T+ 4 = r7g5¢ HI+TT = « 23183
2g = 6432 | EE = c10132
1+J9 = vire3all Y = (46459
M+180 = 01745 [|3/3+410 = 162035
aﬂ‘. = 6:22318 | 92 = 103%: 226
41MT+3 = 4+.18879( V23 = g-01998
Ul = 3l-00628 e =  2.71%2%8
ENA 56416 180°+1T = §7-295%°
NEE = 213503

SOLUTION OF RIGHT ANGLE TRIHNGLES

sl A=z 31DE ADJACENT To ¢
Oz = OPPSiTE To &
Hz UWYPOTENVSE

H

o \
) S
" A "
I 5
SiNe @ = '3' TANGENT £ 2 secant g3
H
COSINE §§ = —a- COTANGENT @ = ._2— LoSECANT ¢=_6_

v
-

A

A
D

PARTS PARTS To BE FOUND
GIVEN HYP 'qb“rs,og opp_;,og ANGLE DP:,”,LF

HYPoTENVSE LOSINE | SINE
Ano et St 2 i APT|_ ADY
ADTACENT HYP-AoT |~ HYP |~ HYP

HYPoTENUVSE Sine |[CoSINE
AND e 1 1 e (144 offP
OPPOSITE HYP - 0PP & HYP = HYP

HYPOTENUSE

AND HYPx |HYPx q0° -
PR COSINE | SINE ANGLE
ADTACENT tov

AMO LA —— — __AN
geone e LlAoTeor — 1 ==
ApTACENT| ADY ADT % q0°

ArD —— ¥
ANGLE [COSINE TANCENT ANGLE
orPosite | orp | ope

AND « * -_— — 900—‘

ANCLE SINE [CoTAN

ANGLE




Sotutron of Osuique Anciep Triancies

ANGLES

c .
) [o>,
e N
PARTS ArNcres To B FoounD
GveENn |ANgLe A |AncLe B |AngLe €
b b"i'(.\-ﬂﬂ‘ ‘14_(1_‘:1 a1+ b}AE"
ik 2be =flesAl 2ac =CosB Zob - Cos i
b,<, BSiN A _Tanic StM A Tan
AwncLE A e~btosA B |p-clesA~ ¢
AL a5w B Tam cEmB
ANGLE B |[c-alosB™ A “la-cfosB ¢
ob asin _Tan|b SINC  Tan
AN6Le C [b-a CosC A |p-afesC B
a.b. bsir A .SIN
Ancee A x B |180™-(A+B)
o . b asSinB_ Sin
ANGLeB | 7B 7 A 1180%(A+8)
[= W o
Ansie A 1802 (Ar() [E2A Sin
ol asSinC SN o
Angre CI & A 130 %(A+C)
b.t © cHinB
Ancie B|180%(B*C) . s
o
Awcres BB, = 1302 {(A+B)
o o
AncLesA.C 180% (A+( )| —————e
o
AncLesB.L | 130°%-(B8+C)
b
AngLes AB; 190%(A+ ()
b
Ancies AC, =180 {A+()| =
= )
Aneres B 180 (B+C)] —memm
b.c -
anoLE C {180°%-(B+) ;"E“E"-S'E;
£ —
Ancres A B I$0={A+B) |
<
{Ancres AC 180°% {A+()

SocuTion of Ostigue Anceen Irianctes

DIDES

fe—— %

RE FouwD

CIVEN | Side o= | svdabz | S1d e & -
:—_(—*‘::‘—:‘;t‘i
Ama'fe A JbE'CJL—ZbcCaSﬁ; ‘
- :
. e e | | 2 B 7 a0 o8 B ==
P!N(.LE_B are \
2.b = % ke P o b los L
Ansre € A }
a. b lax SinC
Arncee A 51N A
a.b EESILAS
Ancee 8 _ sin B
o, L ax Sin B
AncLe A 51N A
a. < cx SInB
Ancre C siw ¢
b ¢ b Sin A )
Ancre B Sim B
b oo cx SiN A _
Ancte Sin C
@, ax Sin B o % S
fusres AR SN A Sie A
[+ o X YINB o ® SiW C
ancies A.C Sin A Siv A
o ) A X SINB| o x SinC
anoes 8.0 Sin A Stm A
b b X SinA bx Sin C
sneres A.B SiN B8 ‘S in B
b b x SiwA b % SiNG
HNGLESA-C SIN 8 SN, B
b b X Siv A 5 x SN €
_&J:,:.gsB»C SIN B Sin B
< C X Sind A £ x SI1n B
s es DB Sim C SN €
’ TR C X Sin 8
P es AL Syn C SiNC
e X sinNA € % SiN 8
RMLLESB-C SN G Si~NC




ANALYTICAL GEOMETRY

CIRCLE AND TANGENT EQUATIONS

eirele radius b, cantre aborigirz, x L+_z/ - b
fangent af X, i, on circle. KX, FYy, = p2
wrele radivs b, cantre aF ((nn), (x-2) P fyem)to 67,
/’anycrzf at x, Y, on [/r(/zj [x’- Ufx- [);/'y, m?// ) - bt

qeneral aguation to crrcle, x2+§‘+251f2fyr‘c = 0.

eguation to fangent aft X, g, 0n circle, X X, +yy, +
glxrx )+ Flyry,)+c=@Q

LLLePSE semr ax s Q along OX, balong OY.

equation (o corve X ¥ Ty
ot b2

Langent at x, 1, /5 X u:, £ XY
a b

«Z.Ccet?/—r/‘c//-y :DJW/uzre pr= I_,.l_’_:

a

ﬁ&ﬁﬂHBcLA‘ Seigin al verfax axis of parabola as amss
of x. eguation to corve Yi=dax.

é‘anyf,n/’a/‘ XY, - Yy, = 2alx+x,)

HYPERBOLA . semi axis €L clong OX, eantre af

origin. eguation (s corve § —%: = /. bangant 4t

x, ¥, %’iﬂ— 'yryzl = 1. equation bo asymplotes

2
ﬁ; -%;-_- 0 orr_f_ t_z'/.; 0. eccantricily p" where p=
s

o
EQuaTions To cuRvES . cirele Y= Jax-x*,
hyperbele, y - [P lax+x2}. Cubsc parabola.y - mact
(29

atls = ; '
lipse. y - _E(a.x.-x"} . cisserd Y= x5 .
o a—3C
Larabola. y:J;?, lamnaiscoid y = Jom T
a
whare x = abseissa,y= ordinafe,a = theaxis, and
P = the parameter

SOLID GEOMETRY

A B.C. arc rectangolar coordinates of o poinf
DEF arae ttie pelar coerdinales ¢ F the sama
pont. D= distance. E=ce-fatitude. Fz=lon:lde
beonvert rectangotar fo poler coordlinates

| S

.D: /Az"“B""‘CZ‘ E_—_ COS_I

JAtesrec?

F= tan~' A

SOLID GEOMETRY
To convert polar Fo rectangular coordinates
A = .D.fin EC.DS F. 5= .Z)JIIHE.SI-I!F, Ca,ﬂCosE‘.
d = disFacrea befwear? poinks P(/), 8, C)and QA 8, Cz_) =
Jm: ﬁﬂr)z +(Ba-B ) (C2-C))?
Diraction cosines of line PQ.

l=Az-A . cosofangle batwaen P and OX
. :

m=z82-8r= o « ' ” PQ " Oy Iimz*’lzf—,
d

1 = CZ-C’z: - " [ ] ” pq " Oz
d

E = angle between 2 lives whose direchion cosimes are [4,/71,, r)
and { ZZ’ m,, nz) r¢s‘/7<zch'v¢1y L coskE = I’ )2+rn’mz+ nn,.

K:any/ab&fwteﬂ /OQH"" ox, cos K =1 ‘%&'

L. = ” I PQ “ OyJ oS L =M = B_.____z;e'
M4= " - PQ “ OZ,COSM‘II=%&
Inelination o hne PQ to plane YOZ =90°-K

i W v w o« w ZOX 2390°-L

5 ” " i " ar x OV =] 900- M
Zanj Fh of profeckion of PQon ’a/anz Yoz -d 51.’fl K

“ " " " ;oo " ZOX =d sin ,-

" " o w n n XOY =dsin/M
Q%Ua/r'an toplane | parpenditalar From origin toplane = p,
diraction cosines of p being,l, m, n, s (AtmB+nC =p
aquation bolina Hrrovgh point K L M, ofdirection cosies
2,’7’1’17 s AI—K= B—L: c-M .

”m n
eguation fo sphare A%B%+C% a’ aquation b ellipsord

/—)L_I_ _B_"+£_’-=/_ Prolate S/l/:qrolc[..ﬂz+.§:£1= la>b
FOlraers a3 %

>
chlate spherord. /]+_£z:+Cz=_ /I a>b
at az

Mip DRCINATE rele Por area of/rraju/ar Ff}'yuras .
divide basc cP Figure infe any numbar oFegual parts,
ercet ordinates af middle pormts ofthese shrips.
Multiply the average he ight of [he Dudfofc//ha’_fas by
the lesgth oF the base of Fhe f/j;um, and fhis /s
ap,orwu'fnafa/y egual folhe area cf the f/yurc




DIiFFERENTIAL And | NTE GRAL

EaiR L AT CALCULUS
=xn d gl“lDqu = g d
Y ’3-1 'H's'"¢1(§%=°°5¢-

Yy =cosh, _Tf‘\ -s.’nﬂ.zj-l"anﬂ,cﬂiﬁz sec*A
Y= coth E% = ~cosacth, y-sech, m:(‘anﬂ&dcﬂ' 5'"1"\"\ .
Y= cosac A, 9 | _eobReosec Az - CosA yzsinT X dy -'---
dH S|n"ﬂ w’ : -x
. 'X dy _
Y: tos = _:_‘__.C dy =Y
; EEN JET Yot o B oS
Y= cof” =3 ; 4y o D . ye see” x ,dd . —a
dx oc+X Yan xS xroan
Y= cosec™ x— dy . __& v x d
= .Yy=e, 28, ex
- da % P 4 Tax”
. 9 _ ax d
Yye2m, == ae®™ yoa¥, 22 2 a¥loga.
d
Y=logax K 2M - L g=uvd”_vdu dv
. == va¥ugY
dx X ?ax 42  dx
d dv
11_.;1_-1\; ‘-J_ -——-u~—) ljudv uv-fvdu.

Maclaurms Theoram. f{x)=F (o) +x f'(s)+ -’5- f(o)+

Taylorss J}saora.m Flx+h)= f(x)+h_f(x)+“2 “(x)...

fx dx =—-n—;7-.n % -1 fcosﬁc/ﬁ =smn A
fS/anﬁ =~cosA. [ sec?AdA = tanA. fcosec*AdA = -cofA.

f/-qnﬁsac ﬁdﬁ =secf fcal-ﬁcasccﬁdﬂ -cosech.

dx = cin! ,x r.x adx . tan"'X
- = ¢o an”
‘/‘,"ai— X fJ -x - Mo ar+x* a,
~adx . eot™ J‘.a.;Lz___ sec ’x .._Ot_ijf-__ 2 cosec X
ar+X? CNERRL a*

Jerdx =e*, fe‘l"d.x :Eix. 'fu.‘tcfx =
d ) (o8 /090-
J' X = fog X fsm/z.xnbc; coshx.fcosh Xdx = sinhx
fsachzxdx fanhxf = sinb7'X 2 togfx f XT3 )
; Q + X a
_.d_L__.._ - - Yy T
/ = eosh % = log [x+J/x af

fode =
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l.— Amalgamated Engineering Reference
Tables and Data Charts. B.A, B.S.F,,
B.5.P., B.S.W. Thread Data, Clearance and
Tagzping drill sizes, solution of triangles, Sheet

Metal Gauges, etc., etc.
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Morse, Flag Signals, Heliograph, etc., ete.
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