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COMMERCE
[HONOURS]
(Advanced Business Mathematics and Statistics)
Paper : VIII
[OLD SYLLABUS]

Full Marks : 100
The figures in the right-hand margin indicate marks.

Time : 4 Hours

Candidates are required to give their answers in
their own words as far as practicable.

Symbols have their usual meanings.

1. Answer any five questions: I1x5=5
@~ Aofs eriw Ted mie ¢
1) If A={a, b, ¢} and B={a, b, c} then find
the value of A-B.
IWm A={a, b, ¢} @&k B={a, b, ¢} W, &
A-B-ag7 W4 7 7401
_px+ 2q

. px+q
If =— th
ii) f(x) e and g(x) orap hen
prove that g(2x)=2f(x).
2
i f(x):m UES g(x)=pX+ 9 o, o

qx+p Qx+2p
A F9 g(2x) =2f(x) |
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iii)

Vi)

vii)

viii)
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Find mean of 1, l, l, l
2 3 4

1 -3 o¢ ffy F41

1
4

W | =

1
» 5
If A={1,2,34,5} and B={56,7, 8}
then find ANnB.

AW A={1,2,3,4,5} 9k B={5,6,7,8} =,
@ ANB-93 T ey 91

1 2
If A:[3 4} then verify AA™' =1.

I A:B ﬂ @ AR F AA =11

Prove that:
a4 9 ¢

() ()
Evaluate:

oefr =0 ¢
x> =27

x=>3 x—3

Find P(AUB) where P(A)=

and P(ANB)=

N

[2]



2.  Answer any ten questions:

P(AUB)-95 I fofy 57, 794 P(A):%,

P(B)z% R P(AmB):% |
2x10=20

@@ ™o amd Ted nie ¢

i)

ii)

iif)

Vi)
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Distinguish between population and sample.
Population € sample-a3 =i @efy <91
Using set theory find H.C.F. and L.C.M. of
175 and 245.

@6 Og TR T 175 @R 245-99 S,
8 FALY, [ T

If A={1, 2, 3}, B={4, 5, 6, 7} and
C={1,4,9} then find An(BUC).

I A={1, 2, 3}, B={4, 5, 6, 7} @R
C={1,4,9} =, 9@ AN(BUC)-93 4
fef =11

State Bayes' theorem.

Bayes-43 ©oiAlwis g 54|

Show that:

@mae @ @

E(x-%)"=E(x*)-{E(x)} .
Using Venn-diagram verify:
(odiba TR F(A AGIE F9 ¢
n(AUB)=n(A)+n(B)-n(ANB)
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vii)

viii)
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where n(A), n(B) etc. denote cardinal

numbers.

T4 n(A), n(B) oy 2o FfCa= =11

Evaluate:

e =1 ¢
a h g
h b f
g f ¢

2 3 1 1
IfA+ZB:{ } and B:{ },thenﬁnd
4 5 1 1

A

2 3 11
I A+2B:L 5} GEH B:L }@W

1
A-937 W9 T w41

dy

When x*t+y’>=2a’ then find i

T x2+y>=2a’ T, O Z—y-él?f e e 91
X

Solve by Cramer's rule:
IR R e 39 ¢
x+y=7
X—y=3



xi) Prove that:
g 9 2
Jx—+fa e’ —1

lim = lim
X—a X—a x—0 2X\/g

xi1) Show that:
@8 @ 2

fdx ¢ d
-[_X+-[xfl =log,3

Answer five questions taking at most three

questions from each group: 6x5=30

@@ A6 aAET Ted 9 AroT0 F9 (A FAAEE
foafs o e, widie @I ko (A feafba @ amiF
Ted 34 @ A ¢

GROUP-A
i)  Show that:
g 9 2

3

B |=(a—=B)(B—Vv)(v-0o)(ot+B+V)

3

I

—_—
< ™ R
<

i1) If x+y=5, find the maximum and minimum

value of 2+E
X 'y
9 36 P
I x+y=5 W, @ =+ = -4F A € FF
X 'y
e Wefg 91
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iif)
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Find the inverse of the following matrix:

e WGEHa inverse el w2 ¢

A=

— O 3

1
3
1

— N O

and hence solve the following equation:

oA Nd ANdIeER TN e 59 ¢

Tx+y+5z=13
9x+3y+2z=14
x+y+z=3

d log x
If x”=¢"" then prove that Lo 28

dx (logg‘)z ’
M x¥ ="V =],

dy log x
O @ g ¥ =7 |
dx (10g:)

GROUP-B

A population consists of four numbers
5, 7, 11, 15. Find all possible samples of
size two which can be drawn with the
replacement from this population.

@& population-93 BEG A4 5, 7, 11, 151
Size two-43 3Fel TV sample e T
&l coleTl T @ population-«@ i e |
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Vi)

Discuss various steps on one-way classified

data.

One-way classified data-93 fefem «iof W@
CEToA T |
vii) For the events A, B, C prove that:

A, B, C eventsfom ooy aslid 39 ¢

P(AUBUC)=P(A)+P(B)+P(C)-P(ANB)

-P(BNC)-P(CnA)+P(ANBNC)

viii) If X is a Poisson variable such that:
M X &l @G Poisson variable T A

questions from each group:

then

P(X=2)=9P(X=4)+90P(X=6)

find mean and variance.

O@ AT € (evle e 91

4.  Answer any three questions taking at most two

15x3=45

ot arem Tea w7 afel okl (A Hifes v e
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b)

GROUP-A
Integrate: 5
AP B9 ¢
J- Xe _dx
(x+1)
Find the minimum value of x>-2x+5.
2

X22X+5-49 &N W [ w9 ¢
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b)
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Solve: 8
AN 9 8

4 10—x
Prove that: 4
oy /9 ¢
lim——— = log, 2
x—0 X
If ¢o=log\x’+y>+2z°, then show
that: 7

WM p=logx’+y +2° =, @ MAIS
@ ¢

2’0 9’0 0’0 1
PN TN T N S
ox~ dy" 0z° X +y +z
Integrate: 4
AP T ¢
j dx
o VX+2—+x+1



iii) a) Solve by Cramer's rule: 5
FIER TSR e 9
x+2y+z=4
2x+y+2z=3
x+y+2z=1
b)  Solve: 5
A FF ¢

d
B _ry

dx
c) Show that following matrix is

orthogonal: 5
qit5d matrix orthogonal (rale ¢

| 1 2 2
-2 1 =2
3
-2 2 -1
GROUP-B

iv) a) If A={x,y,zt}, B={5910,11},
C=1{10,11,12,13}, then  verify
Ax(B-C)=AxB-AXxC. 5
I A={x,y,2zt}, B={59,10,11},
C={10,11,12,13} =¥, O AGE
Ax(B-C)=AxB-AxC |
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b)

For a normal distribution N(m, 02),

evaluate P|X-m|<2c, given that

_t2

2
! jeT dt=0.4772 . 5
0

J2n

@3 normal distribution N(m, Gz)u‘]ﬁ

& P|X-—m|<26-99 W7 o w19

1

J2n

If the first, second and third moments

2 ¢
je2 dt=0.4772 &vs)
0

of a distribution about 2 are 1, 16
and 40 respectively then find the first,
second and third central moments and
measure of skewness of the
distribution. 3+2
WM 2-99 AATEF (@ [RelaEs a2,
faor @3} POR FINF (moment) TG
1, 16 938 40 = o7 2¥, TR € o
central moments €3% measure of
skewness fasf 54|

Calculate the mean of a normal
distribution whose S.D. is 9 and only

2% of its value is less than 117.

[Given that ¢(2.054)=0.98] 5
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Vi)
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b)

@3 normal distribution-43 mean &efx
@9 ¥ S.D. 9 @ 117939 q® 2%
value 9z |

What is the probability of getting
3 white balls in a draw of 5 balls from
a box containing 5 white and 4 black
balls? 5
aSfo qicst 5 sl e 4 it =1 ez
& I3 A ST @ werE o W 3%
Al YFE AGRAT F© ¢

Show that the S.D. of a binomial

C n
distribution cannot exceed T 5

A8 @ a6 binomial distribution-a3

S.D. %—u‘]ﬁ @ T

If X and Y are jointly distributed
random variables and a, b, ¢, d are

arbitrary constants then prove that:

Im X @R Y jointly distributed random
variable = @R a, b, ¢, d I FIF
o, O A F9 ¢

Cov(aX+b, cX+d)=acCov(X, Y).
5
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b)

Let X be a normal variable and for
any point k, ¢(k)=P(X<k), show
that ¢(k)+¢(-k)=1. 5
@ @ 7 k99 & X @36 normal
variable @3k ¢(k)=P(X<k) ©
mae @ ¢(k)+o(-k)=11

A random variable X follows binomial

distribution with mean 3 and S.D. \/5 .
Find the value of P(X=2) and

P(X<1)., 5
@36 random variable X binomial
distribution (G BC TF 9T 3 QR T
fpfe V2 @ P(X=2) @k P(X<1)
el =71



