A QUICK REFERENCE...

Here's your mride eo the much needed st of sush formuloe in mathematics gnd
related disciplines that are important awing to their frequent usage in proj.
fent solving, Send Jour cottments to managingeditor@eareersia.con an thi
booket and rell s which ather Lopics you would iike to include i the series,

1. ALGEBRA

Make use of symbolle forms t tepresent, model, and analyse mathermas.
cal situations, Ueing Alpehra ene can analyse and use finess relations
AMANE twa 0r more variables; one can also analyse and yse quadratic
relations between twg variables, Further, algebra is used ta TCRrEsenE

and solve situntions involving change, rates of ehy nge, lincar equations,
and Inequalities et
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Sum and difference of two cubes
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Expansions of varioys Squares and cubes
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Quadratic equarions
The solution of ax® ¢ by v o = ST
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3 COMPLEX NUMBERS
Comples numbers 4 nmumhers that are somstructed o solve equations
Where square rogrs of Begative numbers feeur These numbers look il
2420~ F They aze added, subtracted, oyl plied and divided with the
bl rules of algebra with the additional condition that i = =1 Tha
symbol i Iz treared just Jike any other algebraje variahis,

Diefintition of §
v'l-.f =z

Equality
Ifartib=asig thete = cand p = 4

Mod - arg thearems

THEOREM 1
1,2, = 1] 42,
g = arg el + arge,
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1
arg L, g Tl-argzy

Euler's formula

cos@ + jsin @ =e"9

de Moivre's thearem

(eog® + f2in @)=

Absolute value

cos{ne )+ § sin (n@)

The definition of the absalute value of 8 i

a ifa =0
fal = {D ifa =o
-¢ ifa <o

Some propertics
ifix] = a then
iffle| < a  then
iflxl > a then

3. INEQUALITIES

X wag
—@Tx<a
Xsaerx>g

Think af It and realize that two real numbers or twa algebraie expres.
sions that are related by the symbaol < (less than) or = (greater than) and
also by slgns = or < form an inequality. The system of inequalities (with
one unknown or if it contains a modulus etc) usuaily results in solutions
that are in the form of either/or. One has to be clear in the notation of

ranges

Ifa=h ¢=d then:
ateahde
dc = be
ac < b
ac = bd
3o
Ry

(e > 0p

{e<0)

(abed all 20)
(a, b both =q)
{a.b both =0}
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4. TRIGONOMETRY

Originating from two words in Greek, trigon - ‘triongle’ and mes-
ron - & mensure’, Trigonometry lterally means measuring {of angies
and sides) of triangles. 1t is o methodology for getting to know tha
unknown elements of a triangle (or other geometric shapes) provides
the data includes o suffieient amount of Haear and angular megsire-
ments o define a shape uniquely. Though geometry alsa depends on
treating angles as quantities, but in geometry, angles are not measured
rather they are simply compared or added or subtracted. Trigonomers
depends on angle measurement and quantities determined by measure
of the angle,
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Pythagorean identities

snE + o B = )
tan’s + 1 = i@
i+ o8 = erci@
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Inverse formulag
sin iy = g -t

—£ xok ]
vI-z

TooF
ru.:"':-:=1qn"—h—-x-r— Xk n

Co - ratius,'(mmplementﬂy angles)

FI0 - @) = pogl cos(0° - B & simg
AR - @) = erg ol - B) = rang
R - ) = sgen cre(B . @y - socd
FIR(IE0 - g} = st Sinfiset + @) = _ sinfy
€0s(1F0% — @) = - cogf LosCIR0T + @) = _ oo
tam(150" ~ Al = Crang tan(isn” + §) = tand
60" - @) = g 8 = _ing (add)

COS(IC0” - @) = ppg - 8 = corg {even)

Lan(I60" - 8) = pan g o _ tangd (odd)

Exact values B

by
60

SINASY = cpg gee o

Fir 20°

i
V7

s gg° = %
#in g = ppp gp0 - %

tan 45¢ = cob g5 = )
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tan 307 = cors0” =

L

tan &0° = cor 20" = J

fa] e

sin 157 = cos 75° =%
50 P57 = cos 15T = ,rE_:,r’_E_
tan 5" = eot 757 = 2 - 47
tan 75" = cot 187 = 2+ J3

Addition formulas
SINEE = @} = sinB ecosd + cosh singd
cos(B £ @) = cosB cozgh F sind sing

_ tan¥ £ fang
s ) e
cord cord ¥, J
cof(8 + ¢ " msmzﬂ 2sinf oo
coz 36 = cos @ - ain'@
=1 - 2gin8
= Zoas’B - 1
_
im0 ~ 1-tan®d
sl - A= cos2d
2
o - dtoos28
2
Sine rule
- SRy e
sinA  smB sinC
Area of a triangle
Aran of any trigngle = JB%E

[ COMPETITIONSSD CLADE BOCE



Cosine rule
22 = B+ & Zhecos A (aids)

R - e et b

2he LG nglre'}

Cos A

“Litcle t* formula (or the substitution formula)

-

et 2

fanx =

SiE —
I4+s2

cRs N = S
]-_-:2
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ifr= rant thendx = —==f_
= P+

sinix = Isinx-dsin’x
cosdx = deos’ r-Foosx

Atanyx - tandx
- Jean? x
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5. GEOMETRY AND SPATIAL SENSE

It is often said that if

¥ou wish o test someone's knowledge in math-

emativs, assess himher in geomerry. Using this branch one can analvee
properties of objects and relationships among the properties, One can
alsn solve problems involving two- and three-dimensional fijeres, The
transformations and symmetry is used to analvse mathematical situs-
tions, More imporcantly, visualization and spatial rénsoning is used to
sofve problems both within and cutside of mathematics. With a gond
spatial sense, one can select and use different representational systerns,
including coerdinate geametry,

Arec:
Chord:

Circumference:
Diameter:

Origin:
plirk

Radius:
Sector:
Tangent of circle:

Diameter =

Circumference of Circle

acurved line that is part of the circumference of 2
circle

aline segment within acircle that rouches 2 poings
om the circle.

the distance around the circle.

the longest distance from one end of a cirele to the
other.

the center of the circle

Anumber, 3141562, equal to (the eircumference)
/ (the diameter) of any cirele,

distance from center of circle to any pointon it
is like a slice of pie {a circle wedge),

a line perpendicular to the radivs that touches

only one point on the circle,

2 % radius of circle

= & x diameter = 2 o x radius

Arsa of Cirele:
e, '“m\
.-'f’ l'".
{ B e
area = 71 1 |
' /’
\"'\. -P-__-"
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Length of a Circular Are;
{with centeal angle &)
ifthe angle @ iz in degrees, then length = 4 T I8
if the angle iz in radians, then fength = ry @

Area of Circle Sceron:
(with central angled )
ifthe angle 0 is jn deégrees, then areg = (& /3605
ifthe angle 0 s in radians, then areg = (g A Nzt

CURBE
Surface Area of 5 Cybe - G’

4
| DT fais the length of the side of each
[ edge of the cube)
B
v,

Surface Area of a Rectanpular Prism = 24 + 2be + 2ar
a
B R |
o)

BE
| | ta, b, and ¢ are the Tengihs af
[ L,f" the 3 sides)

i
» Surface Area of a Sphere = ¢ <2

| = (r is radins of cirele)
h :



Burface Aren of a Cylinder = 2 =r° = 2z¢h

(h {5 the height of the cvlinder, v iz the radius of the top)
Surface Area = Areas of top and bottom + Area of the side
Surface Area = 2({Area of top) + {perimeter of top)* huight
Surfaee Area = Her'y + {2k

Volume Formulas
cube = @

A

rectangular prism = abe




cylinder = bh = ok

pyramid = (1730 b |
i
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ellipsoid = (4/3)x ririr3

Ares Formulas

squUare =
|
]
ity
rectangle = ab




erapezoid = /2 (b, + 5,)
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triangle given SAS (fwo sides and the opposite angle)
= (/2 absint
rriongle given a,be = 7 [s(s - abie - B)E - )] whens = fa+ b2
(Hero's formula)
Areas and volumes of geometric shapes
length of an are with angle & and radius vis L =r@
Ares of asector angle 8 and radins r is
T
Ae g r2d
Arca of @ segment of a cirele with angle  and radivs ris
A= Zr2(8 - sinf)
Araa of triangle = erz sindl
area of segment = -';2—1'29 —%rﬂ st B
Perimeter Formulas
The perimeter of any palygoen i the sum of the lengths of ail the sides.
Examples

SQUENE = 4d

rectangle = Xg+ 2k

AR



triamgle = 2 + b+ ¢

B
___x_f
f
_;I__,-"f II.-'
_‘__.:;“ £ h
- I |
g ¥,
el ki =l
A b C

circle = zd (whare d is the diamerer)
The perimeter of a circle fs mare cartrtonly known as the eircumferance,

Polypon Formulas
(W = ¥ of sides and § = length from center (o a corner)
Area of a regular polygon = (1/2) W sin(360°/N) 52
Sun of the interior angles of a polygon = (N - 2] x 1807
The aumber of diagonais in a polygen = 172 NV - 2)
The nuniber of triangles fwhen you draw all the diagenals fiem one
wertex) in g palwgon = (N - 2

Coordinate Geometry
Equations of straight lines

The equation of e line || ¥ axis through (e, b) is

¥e=h

the equation of o line || x axis through {a, b =
¥=a

the equation of a line with slope m and ¥ intercapt b s
¥=mx+b

The equation ofa line with slope m ehraugh ) ia
¥-¥ = mix-x,)



The equation of o line through [, 1) amd (g ¥a) i

This “menerai form™ of equation for o line has slape = %

® intereept =~ ¥ interrept o _11‘£
Ak ¥ B_-.- I |

Distance and point formulas

The distance Bepwesn (i, xpd and (g, v.) 08
N e,

The distance of (X, ¥} from dx + By +.C = 0fs

Axy By +C

VAL +HE

The coprdinates of the point which divides the jain of = Gry vy and
B oo (% v} in the ration oy em; i2

po [ IAE WXL LR DTS
mism: At mz

From @ ta P e RUIFP i outside of the line QR then QF, RP are
‘measured in opposite senses, and :—; is negarive.
The coordinates of the midpoint of the foln of Gy, vyd and (3, ¥ i

g m)

The anyle @ hetween twa lines with slapes m,, m, iz given by
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6. LOGARITHMS AND INDEXES
IMone has to quickly compute the quantum of meney srowtd in real
serms of if an investor wishes to ¥now how much hefshe can expeet ta
receive after a period of inflation, Ingarichm will ba abla ps cagily solve
such prablem in a jiffe. Thus the powers and indices arg significantly
important t¢ economic calculations such ng growth, compounding angd
rates of change.

Basle index laws
a N g = M

il =g
{{T":")" o a'ﬁl

a =

s _&-IT 4

a’r =G fraa)

VT T

Definition of @ logarithm
i lagx = yehany = of
The number a 15 called the Base of the logarithn,



Change of base of logarithms

logs x
fogx = logna
Basic laws of logarithms

A

lag, mn = log, m+log. n
log, M =log.m-log.n
n

log.m® = xlog, m

2w gtinn

e eclﬁ:.:

=] +x+'§—f+x?f-r. ....... v
SERIES AND SEQUENCE

Series and sequence individually are a set of nutnbers that are in order,
which in mathematics are normally used for extrapolating. If the
sequence goes on forever it is called an infinite sequence, else we call
ita finite sequence, In an Arithmetic Sequence, the difference between
vng term and the nextis a constant, while in 5 Geometric Sequence each
term is found by multiplying the previous term by a constant.

Arithmetic progression (AP): is of the form:
2+ da+dd.., u,
U, =a+ia-Id

Tests for arithmetic progression
U=y SHz=Hy= e S U, -1, _,

: . . a=
1fa,be are sequentiol terms in AR, then b = =

Sumof an AP
Si= % Gaetk-Dd
k=1



B, =8, = 5y

B ni= ;ui iFgriven fast term u,
=

5, = n{;’a%ﬂ if ozt term not given
Geometric progression{GF):

iz of the form:

aanart,..ar !

= ar"’ :
Test for GF

S R ———

#1  wuwp 7 en-1

'uj‘i - i"'-l"'-!.1="'-"'|1|| SR 2
Sum of GP

Srr=ﬂ i ri-1
k=1

_agn -1

A r=1

wse e =1

afd - ri :
T s use ifjr]<l

Sum to infinity

T wileere|r| <1




B,

some other useful sums

= £ i3 nin =12
e i
i+ 1)
T
z’%u 2
T
e“—Jer%-!—r%i 2
. {wlna)®  xlnal®
Ly S ot T i ey eery S
O A s e L G
Mil+ud=x- A oS =i x=]
CALCIULUS

Simply put, Caleulus is all ahour studving how things change. Using
Calewlus one can construct relatively simple quantientive models of
chnnge, and thus deduce their consequences. One can fnd instantaseous
change thatis ehanges over tiny intervals of time (called the ‘derivative’)
of various functiong, which is commenly called az ‘Qifferentiation’. Ope
can alse g back from the derivative of a function to the function itself
(Integration), Using Calculus we can solve variogs Eeometric problems,
such a3 computation of areas and volumes of certain regions. Caleniuz
wis invented by Isaac Newton, who discovered thar acceleration, which
means change of spead of objeces could be moadelled by his relatively
simple laws of motion. [n other words, by studying caleulus it is possible
te uaderstand the interrelations herween the concepts examplifiad Iy
speed and scceleration and that represented by position,

Differentintion (Fom frst principless)

gy o Tim G B Al
f ) L h

lim: fix)-fic)

X—g X~k

ar g =



o=yl

Ble Bla

¢ =4

2 o = of )

dx

2 (160 g 0)=F @ e (D

Product rule

d vy | d
E-fuv_} =i v ) e
%q’uuw} = w-% 1 uw% * w%
Quotient rule
du dw
du  Yac Ve
dx ¥ vi

Chain rule (function of a function rule, composite function
rule, substitution rule)

dy A du

de du” de

Derivatives of trigonometric functions

isiu-mx

dx

%eﬂsrm—sl’m

%tanx=m*’r

%ﬂn'lx = Jix —-g— <gin~lx <
PSR
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L
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d

——C5CX == C5C X COEX
dx
d
——catx = =csel x
dy

A
dramhx cogfu

‘—i;mm x=ginh x  Chere alse cosec is written a5 csc)

Derivatives of exponential and log functions
frix
Fixd
A o0 = p i) eltd

SLin g =

w &

-
b
n

=
o

a® = [na.a sinoe ak = g k10a

Ble Bl B g

SolnE
e ]
E U]

Ly
¥ odx
Integration

Integration by parts

A -
A = =
Juprde =uv - |
Mumerical integration
Trapeznidal rule

b =
J fadc = bzn“(m F¥n 21+ ¥z 2yt b paoald
E-1

v‘f—ﬁdx




Simpson’s rule

b -
! J‘miﬂfﬂb;—; o+ dyy # 2y m 2y 2+ -t s )
a

s eVER

Indefinite integrals
[Ede=hete

i+l
Al
nt+l
(e + By tt
et i A Py

arn+1)

fxnde=
{ fax s WPy =
.l'sz'naxa‘x—'%u:us ax+c
_.l'v:osd.rrﬁ:‘%ﬂnuxrc

| sec® ax :tr=%mn ax+c

s
4a

N
J

(& fnx+e
e

%E;idxﬂn flk+e
/ ,.';i?cxz o =5|'n'*f +e
"I.:."I-%F_'h ool e
1 !fil s tanlx+c
e



Tenda=etee fefefl™ fiiyide=elitl+p
ax
_,I'c"’-‘.:!r'r'fa— *

‘IJeﬂdr=£1‘{'
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Jrgi‘_ﬂzdx_zej”3&+a i

ax 1 a+x
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s == +
A T ey

fimxdiexlnx-x+c

r—j'% log{x + /AT T8} +¢

e
Vxioa?

J bamx dx = Jog sec x4 ¢

Jaee xdx = in (recx s ran x) v e

== [;r (50¢ ¥ = fan Xp + £

- .
—I‘:'lnm{! +3}+:
S oot x e =lnsinxtc

fmifaﬂde%mt {axh +¢

gelna o=

Ing ° Tna

fa®dy= [e=inagdy = *rz

(Tet y =a®, ther Iny = x Ina, s y = X102}

jmhﬂx:ﬁc:%sfﬁ:ﬁ gx+c

[ sink @ dx = Lcosh ax + ¢



PROBABILITY, STATISTICS AND

DATA ANALYSIS

Interpreting data can be fun using methods of exploratory data analysis.
You will be sble to develop and evaluate Inferences, predictions, and
arguments that are based on a given set of data. Here one can understand
and apply basic notions of chance and probabilivy and be able to explain
concepts of certainty and fairness in real world situations. Predicring
the likelihood of random events and testing predictions by experiment is
posaible using probability and statistics, One can also recognize randam
variables in real situations (e, insurance, life expectaney) estimate and
compute expectations. In this branch, one can pose questions and col-
lect, organize, and represent data to answer such questions.

PLAUR) = PLA) + P(B) - PIANE)

PLANE) = P{A). P(B|A)

= _ P(EAA) PLAD
POAIR) = BTR7AT PLA) + PB/AT FCAT

e
Huayes' Theorem: PIA|E) = ET;QPEE% A

Populations
Discrete distributions
& s a rendom variable taking values x,in a discrete
diztribution with
POX = x)'= p;
Expectation: v = E(X) = T xp,
Varience: 0f = Var(Xd » & (x-g¥p; = E 27p,-p?
For g function g(X): Ep(X = ¥ gix)p;

Continuows distributions
X s o continuwons varioble with probability density function
(p.d.f) fx) :
Expectation: & = E(X) = [xfixyde
Variamee: &= Var(X)
= fGo- 0P flode = [£ fde - u?



For a function g(X): Ele(x)] = [g0afiody
Comlative :
Distribution finetion Flx) = PIC Sy = f T KO

Correlation and regressicn
Jor a sample of n paires af observations e, )

Ser=Tixi- D =Taf- l—E;-'i’i.s_,_\, =roi-pis zy;?-i—z-;"fﬁ

= - S
Baw = Eii- X0 (vi- 3= B v [Lxr};::}...‘}!g

5 - X i= ¥ (o —
Sry  E(xi-% G- =§J|:Jf__,,:,

Covariance
it n

FProduct - moment correlation: Pearson's coefficient

L .
By 5 E - .i':'a{__w'-}r S BRopsl "'."'_
¥ o Fyyp -,"I[I&J-;:ine'yz'-:_f)z] f{ Exi 3 By i3
e o

Rank correlation: Spearman’s coofficient

et 3 Pl
5 am? =1
Regression

Least squares regression line of yonx: v -9 = bix-7)

Estimates
Unbiased estimates from a single sampls

% for population meang: Var = % = T—_l

5 for poperigtion variance o where §° = u_l_fz':-""l -Bi

Frobability generating functions
For a diserete distribution



G = B
E{X} = G'I}; Var(X} = &™) + p-p*
G o () = Gy (83 Gylt) for independent X, ¥

Moment generating functions:

My(8) = EG9Y)

E(X) = M0 = o3 E(X") = M)

Var(X) = M"(0-{M o0

My, (83 = My{0) My(0) for independent X, 7

Markov Chains

oo pF
long run proportion P = BF

Bivariate distributions
Covarignce Cow(X, ¥) = EfiX - p ¥ - p ] = E(XY) - o 0y

cov (X, ¥}

Product - momtent correlation coefficient P = e
=Ty

Sunt and difference
Var(ak £8Y) » a’Var(X) + F¥ar(Y) £2ab Cov (X.Y)
IfX, Y are independent: Var(aX +b0¥) = a’Var(X) + FVar(¥)
E{XY) = E{X} E{Y)

Coding
X=aX"+h

.':"-('E"i-a‘}ﬁcn.w:xlﬂ = ac CovlX ¥

Amalysis of variance
Ome - fector model: x; = g + iy *+ gy where ¢ N(0,67)

S e E ol 1
SSB—?:xg-xfT:r_—- -

S87=F Ef-07=% 1_;:@2-%
=3 T



Regression

¥ RSS ne. af
b ; Parameters, p
a4 Ay 42y Tive-a-bxg)? 2

@+ f60 e [3oi-a-teg? |2
I&‘*&'i+?¢1ﬁ+6£ E{-..-i—.z—bxs,v_csi,.'lz g

2
1~ NO,0% ) b, ¢ are estimates for o fiy § = Jff.;

For the model ¥, = o+ fxq + 24,
%
a=3-bra~Me C22L)
S e Exg?
ﬂ‘}'“bxud"’”{‘z: - }
o

a = by~ Nz + fxp cﬁ{ﬁ +!x—?5:£}—}

RSS = Sy %ﬂﬂﬂ -
Binomial
The eoeffictents in the expansion (a + B where n « 0,1,2.3,... are
given by Pascal’s triangle.,

Binomial theorem

(aedF= § 1ouy

Emd

i ! B RE
r=n Fi{n=r

Trer="Cpalt~Ebt

(e



10,

Pascal's triangle relationship

b s EER o

e
0 el Bt

Sium of Cocfficients

n
EACg=2"

r=0
Symmetrical relationship

Hew . Hypm
e e

OTHERS

While there are several other mothematics disciplines that find appli-
cotion in our day-to-day activities, one can make use of the formulae
given below given the nature of problem in different areas. “These may
be in interest calculation, profit and loss or in systems of units in mens-
urement. One can develop and use one's own techniques snd toeols and
alzo combine other formulae using muldplication o Fatios o produce
measures such as force, work, velocity, acceleration, density, pressure,

or trigonometric ratios.

Simple interest
= pri

Where P = Principal, ¢ = time, r= rate (Lo, 8% = %}

Compouid interest
A=P{l+r)"

Where P = Principal, r = time, r = rate as above,

A = amoumt you get.

Reducible interest:

n -
This uses 3, = Fﬁ:-_—l- D
H
FL]

r=1+

I ;
= Where a (s M,



Ml:ﬂ 2 Tgﬁ)‘_.‘! - p{J ¥ _R .}ﬁ

B 100
i
2\ R
coage Pt T05) o5
e
{Id—ﬁ} -1

Where M = eqieal instalment paid per unit time
R = % rate of interest per undt time (Note: this is the same it of time

as for M)
n = number of instalments.

Superannuation

37 -1}

. R R
Al e @ s
b 52 i

oo

Where A is an equal instalotent per unit time, n, R are as shave

Simple Harmonic Motion

# = —n'y iz any constant
Other properties

v e ) a = amplitude

xEdeosne

T= % T is the period

¥ = |01



Typical Problems
Distance = Speed X Time
If one has to convert one kilometre per hour (Tkm/hel into metre per
second (m/s), multiply it by 518

Crossing Trains:
When two trains are moving in the spme divection, they cross each
other at 2 speed equal to the difference between their speeds

When two traing are moving in opposite directions, they cross each
ather at o speed equal to the sum of their speeds

The distance travelled by a train to clear the platform is equal to the
sum of lengths of the train and the platform

If the train is crossing a stationary object then,

¢ e Length af the train + Lergeh of the obfect
oot ELIE Speed of the train

Pipes and Cisterns
If gne pipe can fill one tank in x hours, then part of the tank filled in 2
hour is | wal to 1% hours

If a pipe can fill a tank in & hours and another pipe can empty the full
tank in ¥ hours then on opening both the pipes, the net filled portion
inthe tank in 1 hour will be {I/7% - 1Y)

Boats and Streams
1f the speed of a boat in still water is 70 &m/hour and the speed of
seream is 2 km hour, then the boat will travel with the scream (down-
seream) at the rate of {101} km/hr and if i travels against the stream
(upstream), then it will travel ac the rate of J0-2) kin/he
1§ o mman also joins and if his rate in free watee iz x ki he and ¥ kegTe
is the rate of the water current then,
¥ +y = mran’s rate with the current and
X — ¥ = man's rate against e current



Man's rate in still water is half the sum of his rates with and apminst
the water current

The rate of water current is half the difference between the rases of
the man with and against the current

Profit and Loss

Cost Price: The price, at which an article is purchased, is called itz
2oL price or CF

Selling Price:  The price, at which an article is sold, iz called its selli g
price or SP

Profit or Loss:
IF 5P is greater than CF, the seller is said to have 2 profit or zain.
Loss: If ST iz leas than CP, the zeller is said to have incurred a [oss,
Profit = (5P - CF)
Loss = (CF - 3P}
Profit or Loss is always considerad on P
Frofit Percentpge:

Profit % = —Pmﬁglm

Logs » 100

Loss B = op

Selling Price: {319

. _[ 100 + Profirs
b —I—}m -—]:K GF

sp= [100_lossh |, cp

Cost Price: (CP)

2 Ioe
E? |I{J{Ir+ Profli% s



P = [0 ]xsp

1
IO — Losste
1F am article is sold at 8 gain of zay 40%, then SF = 140 % af OP
If an article is sold at a loss of say, 40% then §F = 6% of CP
When a persen sells two similar items, one ot 2 profic of say x%, and
e ather at a loss of x%, then the seller always incurs 3 loss given by:

[Cnnmm.rz Loss and Proﬁ!%r i [ x ]2
n

L %
oE 10

If a trader professes to sell his goods at cost price, but wses false
weights, then

Errar

Profit % = [{m‘_ Value) — (Brror) mn]ss

Discount
If Marked Price is denoted as MP. then
Actual Discount = MP - 5P
Dizeaunt ¥ = (Actual Discount + MP) « 100%
AP = MP - Acteral Dizcount
AP = MPE - Discount % of MP

Time and Work
Wark from Days:
If A cando o picce of work an n davs, then A's I dav's work = 17e
Days from Work: 5
If A's L day's work = In, then A can finish the work in a days.

Mathematical Constants
£ o= 514159
= ARG
o7 = LR
% =@alas
e= L7182
logam = 0,4972
log, = L4343
lng, 10 = 2,3026



Plank's Canstant = §.624x10  erg sec
Avogadre’s number = 6027 107 mole
Constant of Gravitetion = G670 dynecm?’
P Rl ﬁ,ﬂruc‘: _E'.ﬁ‘vl]:m,"’.s::.':"

Fraction to Decimal
171 =1
12 = 05
1/3 = 03
14 = 0,28
15 = 02
1/6 = 018
17 = 0143
18 = 0128
=01
1/10 = 011
110 = 00
112 = 0083
116 = 00625

1/32 = 0.03125

13 = 06
3/t = 078
2/5-= 04
506 = 083
217 = 0284
| 3/8 = 0.375
2/9 = Q.2
3 = 07
211 = N1k
5/11 = (A5
L = 02
512 = 0416
3.."[!5 = QLI87H

3/32 = 009375

353 =04 45 = 0.8

37 = 0428 | 4/7 = 0572
&7 = (K7 | jé. = [LE7S
Bee0g25 5P =05
4,5 = 04 :':I,-"IIZI =08
39 = 0.8 41 = 03
?fm'= o7 '?;11 = .63
30 o= 017 10,1 = 090
611 = 054 | 1/12 = 096
-:I,-fll' = {151 .]’;‘1-5- » 04375
|73/12 = 0583 15716 = 09375
CS/16 = 03125 | 7/32 = 021875

1316 = 04128
5/32 = 015625
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