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BUSINESS MATHEMATICS AND STATISTICS

A.BALAIAH M.SC,B.Ed;

KEY POINTS 1.MATRICES AND DETERMINANTS 9750493961
1. Singular [A] =0 4. The Hawkins — Simon conditions
2. adj(A)=[co factor A]T (i) the main diagonal elements in | — B must be positive and
3. Al= |%|ade (ii)|]1 — B| must be positive.
5. To find A from ,(A™1)"1= A 6. 1471 = lel
2.ALGEBRA
L -4 B x*-3 _A B ¢ L _AxtB | B
(+D(x+2)  x+1 0 x+2 "x2(x+2)  x  x%2  x+2 " (x2+4)(x+1)  x%2+4  x+1
dn'l=nxn—-1xn—-2.... 50=1 6. Idependent jobs = m+ n ways
7.No of arrangement nP,= (nr_”r)' 8. No of permutation repeat allowed = n'
9.Distinct words from letter = ﬁ 10. Circular permutation of different item = (n — 1)!
11. Circular permutation of identitical item = (”;1)! 12.nC: = #Lr)' (without permutation)
13.1f nCx=nCy - x=yorx+y=n 14. General term : Tr+1=nCx™ "a”
15. Binomial theorem : (x + a )™ = ncyx™a® + ncyx™ tal .. ... 16. No of terms : n+1
17. Sum of co efficients : 2" 18. Middle Term :niseven > tn ,  nisodd: tn-1 , and tn+1
2 2 2
19.1dependent of x means - find constant term
3. ANALYTICAL GEOMETRY
1.Equal distance » PA = PB 2. Angle between slope tanf = |w
1+mim,
a b b
. . . . axq+bxy,+cC
3.Concurrent of three lines [a, b, c¢;| =0 4. Distance of the point from line = ﬁ
az bz ¢
5. Pair of straight lines ax? + 2hxy + by? + 2gx + 2fy + ¢ =0
a h g
i) condition for pair of straight lines > |h b f| =0 i) representacircle > a=bandh =0
g [ c
iii) Angle between the lines 8 = tan=! |2 Z:ab iv) mi+m; =_72h . my Xm, = %

6. Equation of circle (x —h)? + (y —k)? =12

7. Equation of circle with end points (x —x))(x —x,) + (Y —y1)(y—y,) =0

8. General equ of circle x2 + y2 + 2gx + 2fy + ¢ = 0 , centre =(-g,-f) radius= /g% + f2 — ¢

9.Parametric form of circle x=rcosé , y=rsind
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10. Equation of tangent : xx; + yy; + g(x +x) + f(y +y1) +¢c =0

2 2 X
(x> xx1,y* 2 yy,x >

LR G
2’ 2

11.length of tangent = \/x,2 + y,2 + 2gx; + 2fy; + ¢

12. condition for straight line be a tangent y = mx+c to x? + y2 = a? - ¢? =a?(1 +m?)

13.

v L
3 T Véj” x
| N
D L.
Equation Vv = dax ¥y =— dax x* = day x? = — day
Coordinates | g g) (0, 0) (0, 0) (0, 0)
of Vertex {A)
of w =10 =10 x=10 x=10
Parabola
Coordinates
o ) 0, a 0, —a
of fiocus (S) {a, 0 (—a, O) i{ )] 0 )
Equation of X — —a X —a > A y—a
directrix (TX)
Length of
latus rectumm 4a da 4a 4a
L,L,
4 TRIGONOMETRY
TRIGONOMETRICIDENTITIES
RECIPROCAL IDENTITIES DOUBLE-ANGLE IDENTITIES
- e sin2x = 2sinxcosx = AN
COtx_tanx_ sin x 1+ tan® x
cos2x = cos?x —sin® x
CSC X = -~
sin x = 2cos~x — 1
1 s 1—tan-x
SeCX = osx =1l s = e &
- 2 tanx + tan* x
PYTHAGOREAN IDENTITIES <om 1 —tan- x
[sin® x = cos?x =1 coth:cozt-x_i
sin® x =1 —cos’x cotx
cos®x = 1 —sin® x HALF-ANGLE IDENTITIES
14 tan“ x =sec x e SRS "l—c.os.t
1+ cotPx =csc?x 2 Ty 2
SUM AND DIFFERENCE IDENTITIES cosX _ 4 |Ltcosx
sinfx* y) =sinxcosy+ cosxsiny 2 \ 2
cos(x + v) = cosxcosy T sinxsiny x [1 —cosx sin<x § o
+ \d ang = i’ | - = -
tan(y + ) = ta:tx + tany 2 J1l+cosx 1 +cosx sinxy
— 1+ tanxtany
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YN Jp— A+B , A-B - L, m
tan " *x +cot™* x = E
2SC = S+S -1 -1
cosec™*(—x) = — cosec™*x sin” ' (x) +sin ' ()
2CS = S-S ,, =sin”' (xy1 =y +yv1-x%)
sin*x + cos™tx = =
2CC = C+C -
cosec™'x +sec™lx = 5
-2SS = cC-C
C+D 1@ _____ C.D tan™!x + tan™ly =tan'1—1xj_:;
2 2
5.Differential Calculus
xl—al a1 2 (x")=nx" ! (\” T
llmx_,a( — ) =na P dx
: —1 F—{Siﬂx,'i:nﬂﬁx foe)i= 1
llmx_,DT =1 dx d’( il
lim:,ﬁ_,,:,,Lz 1 Ina dx (cos x)=-sin x %(k) = 0, k is a constant
d
. In (1+x) — (tan x) = sec?
lim, ,——=1 dx{ %) * d’c (kx) = k, k is a constant
d
. loga —_ = 2
llmx_.ﬂw log.e o2 (cot x) = —cosec” x L(L):_L
] i dx\ x x2
: snx _ — (sec x)=sec x tan
lim,_, —=1 e ( ) x & 5yt
: tanx g _ dx 2/ x
lim,_, o— =1 - (cosec x) = —cosec xcot x !
N
lim,_,cosx =1 G—fn{aﬂ:ax log, a dx By =%
X
g i :
limx_,osm 1_-:;: 1 i{ex)=ex ‘;_x(e‘u) — ae®
Ox
; tﬂ“_ix_ d 1 _1 Jax+b ax+b
lim,_, =1 a{l{}gg x}=; 3, (7)) = ae
1 2 S -
lim,_,(1+x)z=e¢ #1x) = lim fx+h)—fx) le™)=—2xe™
. ( 1\ h—0 h
lim,_. 1+—) =e ud g R
x Tola ) = a*logea

6.Appli

Some standard results

1. Total cost: C(x)= f(x)+k

2. Averagecost: AC= @:
3. Average variable cost: AVC=
4. Average fixed cost: AFC =%

cations of Differentiation

5. Marginal cost: MC = ﬁg
. d
6. Marginal Average cost: MAC = E(AC )
L)
x 7. Total cost: C (.'c] =ACxz
J(x)
= 8. Revenue: R=px
R
9. Average Revenue: AR=—=p

X
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10. Marginal Revenue: MR-%

11. Profit: P(x)= R(x)~C(x)
ity: =i.ﬁ

12. Elasticity: n e

13. Elasticity of demand: n, =-£.

5|5

x
14. l-Zlastit:ityofsc.q:vply:rp,=£-ﬁ

x dp
15. Relationship between MR, ARand n,,:

AR
AR-MR

MR =AR[1-L] (or) n, =
N4

16. Marginal function of y with respect to

z (or) Instantaneous rate of change of y

&
withmpecttosisdx

17. Average cost [AC] is minimum when
MC=AC

18. Total revenue [TR] is maximum when
MR=0

20. In price elasticity of a function,
(a) If |n|> 1, then the function is elastic

(b) If |n| = 1, then the function is unit
elastic

(c) If |n| < 1, then the function is
inelastic.

21, EOQ-g-Rl.-Jzz‘j

22. Optimum number of orders per year
am.k ‘ G = ,E-l
EOQ Y2GR Y2G o
23. Minimum inventory cost per unit time,
G, =J2CCR

m'

24. Carrying cost = %‘xC, and
ordcting cost = GC,
%

25. At EOQ, Ordering cost = Carrying cost

26. If u(z,y)is a continuous function of z

k du
19. Profit [P(z)] is maximum when and g then, =
MR=MC Odx  Oxdy
® If u= f(x,y) is a homogeneous function of degree n, then x(:—u+yc;£= nu
ox T oy
® The partial elasticity of demand g with respect to p, is defined to be
B e
Ep q dp,
® The partial elas’ticity of demand g with respect to p, is defined to be
n =24 _—P:&
* Ep, q dp,

7. FINANCIAL MATHEMATICS

Annuity Due (Payments are
maide at the beginning of
each payment period)
(1+4) 1.i

A= i:l:-l Fi)
it |

Immediate Annuity (or)
Ordinary Anmuity (Payment
are made at the end of each

payment period)

A=Z21+4d) -1
1 Ll

l

|

L J

Present worth

P="2014 f';l1 (1+3d)"]
i \ ’ L] I, !

Present worth

P= Ejli 1+
i 1 A |

Present worth
p==2
£
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nxrxF.V
100

Where n = number of shares with the shareholders
r = rate of dividend,

® Annual income of a shareholders =

Annual income

[ Annual Return = = -
investment in shares

»x100%
investment
M.V(or)FE.V.of one share(as the type of investment)
(or)
(or) =

® Number of Shares held =

Annual income
income from one share

Total E.V
F.V.of one share

8.DESCRIPTIVE STATISTICS AND PROBABILITY
To find Q ,D, P --- Arrange the data either in ascending or descending order AM > GM >2HM
Geometric mean : Increasing rate , population growth Harmonic mean : profit, speed , per litre , per kilo

Arithmetic mean:

average of both

Ungrouped data

Grouped data
(discrete case)

3N
- 3(n+1) = - pcf
. Qs = Size of ( ) th Size of (M) th value L+ i S X C
Quartiles value 4 f
N pcf
2(n+1) . 2(N+1) 10
Deciles D, = Size of ( n ) th | Size of (—10 ) th value L+ —f X C
value
60N
. 60(N+1) pcf
_ Peo = Size of (60(n+1)) Size of (—100 ) th L+ 100 % ¢
Percentiles 100 value f
th value

Geometric mean

Antllog(Z log x)

Anti Iog(—Z Jiog x)

Antllog(Z f log m)

Grouped data (Continuous case)

n N N
Harmonic mean = L L
L5 g Y L
Arithmetic mean & Xfx Z m
n N N
Relative Measure / .
Quartile Deviation Q3 — O Coefficient of MD about | €™ deviation about mean
2 mean mean
Relative measures _ Relative Measure / L )
for QD/ Q3 — Q Coefficient of MD about mean deviation about median
Coefficient of QD Qs+ median mean
MD about Mean YIX —X| X fIX-X| X fIM—X|
e N N
_ . Y f|X —median| Y. f |M — median|
MD about Median 2|X — median| N N
n
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. (n+1) : (N+1) 7 —pcf
Median Size of (—2 ) th value Size of (—2 ) th value L+|=——|Xc

If A and B are two independent events then P(A and B) = P(ANB) = P(A) P(B)

P(A and B and C) = P(ANBNC) = P(A) P(B) P(C) Dependent: P(4/p) = %
P(G,)P(B
Baye’s Theorem : P (GZ/B) = = 2l /GZ) =
PG0P(B/, )+P62)P(B/¢,)
9.CORRELATION AND REGRESSION ANALYSIS
Karl Pearson’s Correlation Coefficient :
1 r= cov (X,Y)
Ox 0y

Mean method Original data Assumed mean method
r Yxy NYXY-YX)Y NYxy—YxXy

VX x2Yy? JNYX2 - (X)) XNYY2 - (V)2 | JNYx2 - (Ex)2 X NYy?— (Xy)?

2

2.Spearman’s Rank Correlation Coefficient :p =1 — N(6N2le) , d=Rx-Ry and
Rank coefficient of correlation value lies between —1 and +1.

. . . G _ v _ NYXY-YXYY > xy _ .. 0x
3. Regression Equationof Xon Y: X=X = b,,,(Y —Y) ,by, = TG or 557 or by, = ray
4. Regression Equation of Yon X : Y =Y = by, (X — X) b, = S2X2X2Y LY orp =12

. Regression Equationof Yon X : Y =Y = by, (X — X) , i = swaor or Sz or e =T

5. v = £,/byy, X by,  If one of the regression coefficients is greater than unity, the other must be less than
unity. Both the regression coefficients are of same sign.

10. OPERATIONS RESEARCH

1.EFT=EST +t;  2.LST=LFT—t;
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