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2013
BUSINESS MATHEMATICS AND STATISTICS
[ Honours }
PAPER — AH2
Full Marks : 100

Time : 4 hours

The figures in the right hand margin indicate marks

Cardidates are required 10 give their answers in their
own words as far as practicable

Illustrate the answers wherever necessary
GROUP —A

( Business Mathematics—{(Algebra))
[ Marks : 32 ]
1. Answerany one from (@) & (b) : ‘ 6xi

(a) (i) Solve:
I

9 x 8§1* = 7

{ Turn Over ¥



(2)

L) I
- 3 .
x =~— _ find the vaiue of

2
Vi+x-l-x

i
() () Iabearein GPand 5 _,5_ ;.

Provethat x,y,zare in A.P.

({i) For what value of m the roots of the

equation

(m+ D+ 2(m+3x+(m+8)=0

are cqual ? 3+3
2. Answerany one from (@ &(b) : i2x1

(a)A ({) ¥ind the compound interest, the interest
being compounded half-yearly, on

6,000 for I years 2t 6% p.a.

(ii} The 1st and the last terms of a G.P. are
a and k respectively. If the number of

UG/YBM&S/T/AH/1S { Comtimesd )



(3)

terms be n, prove that
. iogk-loga
logr

where r is the common ratio. 6+6

(b) () A candidate is required to answer 6
questions out of 12 questions which are
divided into 2 groups each containing
6 questions and he is permitted to
attempt not more than 4 from any
group. In how mauiy different ways can
be make up his choice 7 '

(i) Without expanding, show that,

la +b+2¢ a b

| ¢ b+c+2a b l=2a+b+c)

I ¢ a c+a+2b 6+6
3. Answerany one from (a) & (b) : 14x1

(@) () Solve:

23—2 ¥ 23—-: =13

G TBME&ES/H/AHY]R  Tiorn Over )



(4)

(#) Find the \-ralug al &t

\/I+x +Jl -x?
Given, =2,
Jl+x —Jl x2

Gi) If x=log (bc); y=log , (ca) and
z = log, (ab), prove that,

1 1 1
<+ + =
x+1 y+1 z+t

4+5+5

(6) (i) A bank offers @ 5% p.a. compound
interest calculated on half-yearly basis.
A customer deposits Rs. 1,600 each on
Ist January and IstJuly of a year. At
the end of the year, the amount he would
have gained by way of interest is :
(which one is correct 7) 4 =Rs. 120,
B=Rs.121;C=Rs.122:D=Rs. 123.

Tally the answer showing calculation.

(ii) At an election there are 5 candidates
and 3 members out of them are to be
elected. A voter is entitled to vote for

UG/ABMESH/AR2/18 { Continxed )



(s)

any number of candidates not greater
than to be elected. In how many ways
may a voter chcose a vote ?

(iii) Let the matrix

41
2 2f
Verify that 4° + 34 +41=0

[ /= Unit Matrix and O=Null matrix].

4+5+5
( Calculus )
[ Marks : 13 ]
4. Answerany one from(a) & (b) : 2x1
L (+h) -1 5
{a) Eyaiuate 'h.l-'fowh ;
. - |
(6) Evaluate : ] 2o . i

UG//BMASH/AH/18 { Tirn Over )



(6)

5. - Answer any one_ from (o) & (b} :

(a) Derive from the lst principle :

2
y=f(x)=x3.
(b) I,
fx)=x2, forx > 1
=4.1,forx=1
=2x, forx<1

Does Lt‘ F(x) exist?
P o g

6. Answerany one from(a) & (b) :

; - /l:i
@ @) If y=yr o

dy

at (1= %) =4 y=0.
show that (1~ )dt y

(i) Integrate:

&
= I?xn‘—?x-lf

UGTBM&STH/ARY 18

Ixl

Bx1

4+4
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(7)

(b) (:) For a business establishment at
KOLKATA, The total revenue
function=R, and the total cost

~ function=C and R =83x—4x" - 21
and C=x" - 12x* + 48x + 11,
(where x = output})
Obtain the output for which the profit

is maximum.
(ii) Evaluate:
2.2
x*+2x+5
I = |—.dx
i[ " " 4+4
GROUP - B
{ Statistics )
[ Marks : 45 )
7. Answerany one from(a) & (b) : I5x1

(¢) (i) Distinguish between 'Statistics as data’
and ‘Statistics as tool'. Illustrate your
answer with examplés.

UGV/BMASH/AH2/18 ( Tirn Over )



- (8)

(i) Classify each of the following
characters as either an attribute,
or a discrete variable, or a continuous
variable : (with clarification)

* Family size, . .
++  Family income (per month).
+++ Mother tongue of 2 student,
s«sx Size of agricultural holding of
afamily,
«»**»* Division obtained (by a student )
“at the H.S. Examination.

(iif) From the folllowing data, Prove that
Fisher's 'Ideal’ formula satisfies :

(/) Time Reversal Test, and
(II) Factor Reversal Test.

Product BaseYear Current Year

s G P Q
A 4 20 6 18
B 3 15 6 12
e 2 30 3 30
D 1 50 1 60
E 3 25 5 28 2+5+8

UGUBMENE/AHR 1S { Continued )



(9)

(b) () Clarify 'BIVARIATE DATA', with
illustration.

(ii) Deduce covariance formula from
variance (symbolically)

(fif) One bag contains 2 white and 2 black
balls; another second bag contains
2 white and 4 black balls.

(/) If one ball is chosen from each
bag, what is the probability that
they will be of the same colour ?

(II) If abag is selected at random and
one ball is drawn from it, what is
the probability that it will bea
white ball ? 7+5+8

8. Answerany one from(a) & (b) : 20 x 1

(@) () Given, =0 and (S.D.)’=5" for
values x,, x,, X, ..., X,.

Prove, y = 8’
if y=x2

UG//BM&S/H/AH218 { Turn Over )



(10)

(i7) Draw Ogive (both types) and show the
median and check this value from
direct formula :

Class Frequency
21-30 15
31-40 ‘ 25
41-30 40
51-60 60
61-70 20
71-80 10

(m) In the following table, recorded data
are showing the test scores made by
10 salemen on an mtelhgence test and
their weekly sales :

Salesmen : Ist 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
TestScores: S0 70 50 60 80 50 90 50 60 60

Sales
~ ('0G0Rs.) : 25 60 45 50 45 20 55 30 45 30

Calculate Rank correlation coefficient.

UG1/AM&ESH/AHY18 (Continued )



(11)

(iv) Wrong value of the co-efficient of
correlation received from :

n=125,Ix =125, Ly = 100
Tx? = 650, ) = 460, xy = 508.

Wrong two pairs of observations are
copied :
(x,y) = (6, 14) and (8, 6).

Correct two pairs of observations will
be:
(x,y) = (8,12) and (6, 8)

Calculate the correct value of the
- co-efficient of correlation. 5+ 5+5+5.

(h) (i) Prove that the correlation co-efficient
does not depend on the origin or scale
of the observations.

(ii) From the following data, find the
regression equation which you think to
be fit :

IX=21,5Y=20,TX* =91, ZXY =174,
n=17
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(12)

(iii) Find the mean and the mode :

Given, Coefficient of Variation=35,
Variance = 4 and Karl Pearson's
coefficient of Skewness =0-5.

* (iv) The first four moments of a statistical
distribution about the value 3 are :
2,10, 40, 218.

Find the first four CENTRAL
MOMENTS. 5+5+5+5

9. Answerany one from (a) & (5) : 10x1

(a) () Define:

Classical  probability, Kurtosis,
Quartile Deviation.

(ii) Two players 4 and B toss a die
alternately. He who first throws a
"Six" wins the game. If 4 begins, what
is the probability of B winning the

game ?

UG/RMESVAHY 18 ' { Continuec



(13)

(m) An mcomplete d1stnbutlon is under

, noted
Variable Class Frequency
10-20 12
20-30 < 30
3040 f,
40-50 . 65
50-60 1,
60-70 ~ 25
70-80 18

Given, N = 229 and Median = 46. Fill
up the missing frequencies. 3+3+4

(b) (/) Themean and the variance of a group
of 100 observations are 6-5 and 3-0
respectiveiy. 55 of these observations;
have mean 6:6.and S$.D. 1-5.Find the
mean and variance of the rema:mng 45
observations. .

" UG//BM&S/H/AH2/18 ( Turn Over )



(14)

(i) Ifthe AM. of two unequal positive real
numbers a and b (a> b) be twice of
their GM., show that

a:b=Q2+ f3):2-).

(iii) Among the examinees in an examination,
30%, 35% and 45% failed in statistics,
Mathematics and in atleast one of those
subjects respectively. An examinee is
selected at random.

Find the probabilities that :

(/) he failed in Mathematics only,

(II} he passed in statistics, if is known
that he failed in Mathematics.
3+3+4

{ Internal Assessment = 10 Marks ]
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(15)

[IAAN
TR~ 2TGF TGN YA [T

o GITTT YIS [ATER Gy $OY (RST AT

fam —=
( 3w s ( N 77w))
[wm—ey]

31 (%) 8 (%) @AWY 1 TR 3% AT SEA me 3
VY
(F () R F:
1
bk

9 x 81" =

V3
2
Jax+l-x

31+x—31—x-

(i) 9 x==— , T FEaINL

O+ 9
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(16 )
(3 () 3™ a,b,c stUEy 2T AT R

O AN I E , X, ¥,z NG Asifere
I |

(i) mag W WGEA
(m+1)x24+2(m+3)x+(m+8)=0
m‘fﬁ MW? e

A {F) 8 (¥) €7 T AT BB 200w S e 2
MWXD

() () A= 6% sarqf 7w 3 I 6,000 5
| mﬁi’iﬁwmwﬁqﬁﬁmmmﬁ;
T 7

(i) W@Wﬁﬂf@?ﬁﬁ’ﬁa,ﬁﬁ’ﬁk
AT 7 S YR SAS r W, ©F
AN FF (T,

=1+iogk—‘logq VWt
logr

. UGBM&S/H/AHX18 ( Continued )



(17)

(M & G oo 12 6 o oft T s wa
Rew, (@MW v (43 4703 A 2y Sex
FAGRA A | ST GFEA MAFR IS

- wHasicd 6 B 4veR $ud IR MR 7

(if) Without expanding, show that,

a+b+2c a b
¢ b+c+2a b =2(a+b+c)’
c a c+a+2b o+

®l (a)e(v) a7 YO A R Gt avnn benwme s
8 XY

() () vngw IR 3

2:-2+23-:=3
(i) x-aa T A FCX 3

o,

*Jl-i-x +~J’7x
_\/_l_:_; —Jl x*
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(18}

(i)W x=log, (bc); y=log, (ca) a2
z=log_(ab) T, SYA 4N ITA 4.
1 1 1 |

t——t—=1, g+¢+e

x+1 y+l z+l
(9 () IBIBWR @ 5% p.aTHTE %
w W -qieAfis ffars Rfvmme g
TR B | e AR B
G5 LA I SR G7 AW Gy
% #fef M 1600 5% 3tx s T

fafeemst su 1 @ 3@ o QRS
oTtT o9 B oS afdcam 2

(Meea e Seuld Al 7 )

A=Rs, 1206, B=Rs. 121 ;C=Rs. 122
«qt D=Rs. 123,

steria WA @R’ e we o

(i) =W @& NIwR § o= nfe ey cu
ITN PR R v R | awew
s 3 e asn 8w ym was
21 FW (S0 RS WEFR | 0FEH (SHA
& wry o2 SIS outh Pre e ¢

JE ATy o8
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(19)

(iif) 1%, anije
A_'«-l —1
“\3 e
T, AISTR TR 8

A +34+4]=0%,
[ I'="Unit Matrix €3¢ O=Null matrix].

gt+ete
( Calculus )
[ Marks : 13 ]
81 {#) (%) ¢ Y (W FH &I/ Aoga ITTS ¢
Ixs
(#) w= oty 0am ¢
P L N
k=0 h
(o) s Ry o e
e '
P vé‘
f 1+ 7 k
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(20)

¢l (¥) 8 (2) 99wy o B "R SER We

ex3
() a1 o S o wawa I ¢ |
2
y=rfGx)=x. °
(%) o
fx)=x2,forx > 1
=4.], forx=1
=2x,forx<1 =,
CIc Iﬁlf(x)@.auﬁ\:wﬁ? : o

ol (¥F) ¢ (¥ @Y Aa™TE o3t dem SeaWe @

XD
(® (i) 1M
. ji-x
R =,
TR (RO (T,

(l—xz)-%+y=0.
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(21)

(ii) S JCAT

dx
I= ,
IJx+1—Jx-1 8t

(9 () tewem Ry e @3l Iew
sf&Sem oo,
R = (B W S0P,
C = TI% I W,
9Tt R=83x - 4x"-21;

C=x"-12¢"+48x+ 11

(T x = Sesmram Aegn 1 #AweT)
TS TP AT o & ARSI e
ifs g e a1

(i) W fAdfy T ¢
; 2.2 |

j J‘.’i..‘f_z..’f.t?..
1

dx | g§+8
x. 5 .

UG/BM&S/HVAH2A1E ( Furm Over)



(22)

fao —
( 2Resr )
[¥IR —8¢]

Al (F) 6 (%) GG AR 9F AT SwA WG 3

| SExXD
(¥ () ‘o Bms sfeeas e ¢ agfs Rura

sfavega’ - wm ey SwEmd WS
T[T T |

(if) e Rmahr W a4, @R =
ot ¢ cwis wiRften wornfd—w
cafIsrer e ¢

* R o 3w,
e (ofS ae) R um,
e e (PGH QULN gEmE],

erss o3 oRaER Wl qen IR
AR WIS T WwWeR,

serex H.S. Exam.-& 153! ( (R &9
BT} e
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(23)

(iif) FreaTes By CATE, o I @,
Fisher's 'Ideal’ formula 31 3@

{I) Time Reversal Test &3¢

(II') Factor Reversal Test ¢ e awme 1.
Product = BaseYear Cuirent Year
F & P Q
A 4 20 6 18
B 5 15 6 12
C 2 30 3 30
D 1 50 1 60
E 3025 5 28 Liec+v
(% () ¥Bie wzams “R-vaaf TR s’
AT FR |

(i) (ACPIFRA) variance-44 T (T
covariance & ¢SS g @i gom
q |

(ii7) wzfs Ty o fee A A aw ey B
ST0on T Y | RO o @B INA I
aftrs 5 8 w1 3w @32 ofh I aw
WRE |
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(24)

L] =% of% s 71 % curE 36 I

o 9 (ST X, STEA e @3%
ATET ZEHH ST TS ?

(1) = 7 1 «Rahe @ W gl
aarniyeny s o3 o1 19ee

b 7 con mm, wwmm = T
I TSP A ¥ ? Rtetv

vl (F) 8 (%) WY A EH 3% drm e s 2
0 X D
(® () =ws,
Xps Xy Xp ere s X, UPNE WTAR  ACHTH
$=04@3t (S.D.2=§
ﬁ'ﬂT‘T?FC?!T

=5 R y=xTg 1
(i) Ogive T TRiaF «fRmem cRta
(both types) WRq Fq,—— T (WS

median 31 TR [RA I ] ASTHA

AT TCT @ ANE WTHA OS] THIR
AT 2

UG//BMES/H/ATLLNG { Confinue:d



(25)

Class Frequency
21-30 15
31-40 25
41-50 40
51-60 60 .
61-70 20
71-80 10

(i) Foms  woF, Yo ww Rew ufofia
Test Score of Intelligence 8 wITim
%F RFS s g Pifves wm

QR : !

Salesmen : Ist 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
TestScores: 50 70 50 60 80 50 90 50 60 60

Sales
- ("000Rs.) : 25 60 45 50 45 20 55 30 45 30

Rank correlation coefficient
AT I |
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(26)

(iv) Co-efficient of correlation €% R
TATRICH (T B9 CALH *MeA O 2

n=25%x=125Ty=10
T2 = 650, Ty? = 460, Txy = 508.

%2 w1 B wermeralh e
(x, y) = (6, 14) and (8, 6).

w% oot AT sl fwm ¢
(x,5) = (8, 12) and (6, 8)

Co-efficient of correlation-7 Af33s T
MM | ¢tt+te+ete

(%) () o9 @, TRARIE @ITea I {ARY
8 WM Bo-Sin TR ARISTR Torm
fAersman

(it) FafRe o4 (40, $4g& Regression
equation ¥ AfSee A RFe AR w2

TX=21,EY=20,ZX*=91,EXY="174,
n=17.
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(27)

(iify 2% @ eawRm Afm en .
o8, Coefficient of Variation=5
\ . Variance = 4
@32 Karl Pearson's coefficient of
Skewness =0.5.

(iv) 3-Wa AR, GGl e
e g vl Tmsafi o g
~+2,10,40,218.
24N SR (FEIW W I AIRF TF |

¢+e+e+e
(v) ] (d) &7 WG (I 3 3% Am Sewwe g
So XY
(¥ () e s
Classical  probability, Kurtosis,
Quartile Deviation. |

(i) 2o WS 4 922 B, «3fs wmah
CRITS RS 1 ReAeTw 1| @ oy
SR’ MR, CTR-¥ CYRT SIS R |
i A c¥on SRS I, SN B-7 HHATS
A A TS 7 |
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(28)

(i) Mes woreeyed Rerew =37 missing
frequency 56 SRR ¥4 ¢

Variable Class Frequency
10-20 12
20-30 ' 30
30-40 ¥y
40-50 65
50-60 1,
60-70 25
70-80 18

oS, N=220 g3 Wi =46 | o +w9w+8

(9 () 100 s ey SWAS 46 group-R
NG 8 (SHNW  AATEFTH 6-5 @32 30
¥ A0 55 6 ARG Wi 8
e PApH I AR 646 432 15
wafiE 455 oA e WE 8
CoRTA M FR |

(i) a8 b(a>b) 12D WEM WNT T
Hewy | SRS AM. (T, WTHE GOM.
(BTTERY TE) 97 TG | W (TS

a b=+ 3352~ 43
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(29)

(iii) T @S +f R, A RpwRIcR W0 30%,
35% @t 45% # AR TULFCT AT
R, ofiTe qae @ 2 Reum weo:
€S T @IS S T AW |
R @R ¥ AR Gy
Rnmr e s ™, oRa-
T AfRw w, o

() 1 T SRS S8l T |

(1) T PR S8 Zowe, o
%1 o we A T TS w@l
-1« 14 S I ot+e+8

{ STETEdT YU & So W ]
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