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NEW

Part-II1 3-Tier
2016

BUSINESS MATHEMATICS AND STATISTICS
PAPER—XIV
(Elective General)
Full Marks : 100
Time :- 3 Hours
The figures in the right-hand margin indicate full marks.

Notations have usual meaning as in Mathematics and statics.

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

Nlustrate the answers wherever necessary.

Group—A
{ Business Mathematics)

[Marks : 45]

1. Answer ény one question : 1x15

{a) (i) If the population of a town increases every year
by 1-5% of the population at the beginning of that
year, in how many years will the total increase
of population be 40%.
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If the 2nd, 3rd and 4th terms in the expression
of (x +a)? are 240, 720 and 1080 respectively,

find the values of x, a and n.

Show that there are 136 ways of selecting 4
letters from the word ‘EXAMINATION’.

If A, B, C be three subsets of the universal set

S=1{1,2 34,5 6,7}and if A ={1, 3, 5, 6),

BNC={1,2,6} then find (AUB)n{AUC) and
(BCmCC).

Solve : 73%X+2 4 4%+2 o 73x+1 4 92x+6,

If a, b and c respectively the p th, q th and

r th terms of an AP, prove that

a(g-r) + b(r-p)+c{p-q =0

If x2+2(a+b+c)x+ 3 (ab+ bc+ ca}=0 is a perfect
square then show that a=b=c.

Find the sum of first ‘n’ terms of a G. P. of which

.1 .1
the 4th term is o7 and the 7th term is 729 -
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(i) For any three sets A, B and C prove that

(A-C)n(B-C)=(AnB)-C.

2. Answer any three questions @’ 3x8.

{a) (i) If the Coefficients of the 5th, 6th and 7th terms
n the expansin of (L+xP are in A.P., find the

value of n.

(ii) A box contains 7 red, 6 white and 4 blue balls.
How many selections of three balls can be made
so that (a) none is red ? (b) one is of each colour.

(®) () If log (x2y%}) =a and log [5‘-]=b, find s and
y
logy in terms of a and b.

(i) How many terms of the series 1, 2, 3, 4,....must

be taken so that the sum may be 255,

) x2-3x+4 - 1
(¢) (i) Show that —5—_— lies between 7 and -,
x“+3x+4 7

if x be real.
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(i) Solve the following equations :

x - T7y+ z= 8
X -3z= -2
-3x- y+2z = 6

{d) (i) Write the formula for compound interest.
{ii} Find the sun of ‘n’ terms of the series.

(33—'23) +(53-43) +(73-63) + ...

(e) (i} Prove that 32"-8n-1 is divisible by 64 for all

positive integral values of n, where n>1.

(i) The value and annual rent of a perpetuity are

¥ 12,500.00 and ¥ 1,000.00 respectively. Find the

rate of compound interest.

3. Answer any three questions : 3x2
(a) Prove that (2n}! = 2°. n! {1.3.5.....(2n-1)}
(b) Using Ven diagram identify the area in aA¢,ge°.

{c) Are the roots of 3x? + 4x -7 = 0 rational ? Justify your

answer.
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75 5 32
(d) Prove that log -1—6- ~2log -§ +log ~2—5f~§ =log2 .

(e} Insert 2 numbers between 5 and 133, so that the four

numbers may form a G. P.

Group—B
{ Statistics)
[Marks : 45].

4. Answer any one question : ' 1x15
{a) (i) Find the linear regression equation of Y on X for

the following data :

X[ 1] 2] 3T4[s

Y 6| 8|11 812

Find also the most probable value of Y when

X=25. 8

(ii) Find first four central moments of the set of
numbers 1, 3, 5, 7; find also the moment

measure of skewness of the distribution. 7
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(b) (i) Fit a straight line trend equation by the method

of least squares :

Rea_r

2004 | 2005| 2006 | 2007 | 2008| 2009| 2010 2011

Values

80 90 92 83 94 99 92 104

8

(ii) In order to determine the correlation coefficient

between x and y from 25 pairs of observations,

following data were available :
N=25, Yx=125, Sy=100, Tx*=650,

S y2 =460, X xy =508.

Subsequently, it was found that the pair (x= 6,
y = 8} was copied wrongly, correct values being
(x=8, y=6). Find the correct value of the

correlation coefficient. 7

5. Answer any three questions‘: 3Ix8

(a) Find the regressioh lines from the following data :

Sales

91 | 97 108.121 67 | 124| 51| 73 | 111 | 57

Purchases

71| 75| 69 | 97 | 70 91| 39| 61 | 80 47
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(b) Show that Fisher’s ideal index number satisfies both

the time reversal and the factor reversal tests and

verify this fx_"om the following data :

2010 2012
Commodity
. Price Quantity Price Quantity
A .6 50 10 56
B 2 100 2 120
C 4 60 6 60
D 10 30 12 24
E 8 : 4Q 12 36

{c} Provec that the measure of 8.D. does not depend on

the origin of reference but depends on the unit or

scale of observation.

(d) Given: Y=500+25t is the trend equation for

production in some firms, with origin at January 1,

2008 and one year as the unit; determine the

percentage increase in production from 2001 to 2011.

(e) Explain the concept of ‘correlation’ between two

variables. Prove that its value lies between -1 and 1.
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6. Answer any two questions : 2x3

(a) Prove that G.M.2H. M.

{b) State the importance 'o_f ‘base year’ in calculating

index number.
(c} Write a short note on ‘Moving Averages’.

[ Internal Assessment — 10 marks]
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(W) (x +a)? a9 Rgfere foa @ o7 7at &S, T
A ssgaf ATRE W TAICH 240, 720 @R 1080

_fiﬁ x, a €% n-gg T [ 39

(2) (N8 (3, EXAMINATION’ =twd wreaafel 23S

g 46 s fAdion 3T ¥ 136 TFI|

@) () T s MR GURT A, B, C R BoIg 2, G
8={1, 2, 3, 4, 5 6, T}, A=1{1, 3, 5, 6},

BnC={1,2,6} ®J (AUB)n{AUC) @3¢
(B° nce) fata =
(TN) FAMYR 3T § 73%*2 + 4%+ 2= 73x+1 4 22%46,

(2) s 7arST 25T p O, q T @ r O o T
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~alq-r} + b(r-p)+c(p-9=0.
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() () P FHOTTA AGOUS FHEAE 20 et
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Year 2004 20051 2006 | 2007 | 2008 2009| 20101 2011
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