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Note :— Answers may be written either in English or in Hindi;
but the same medium should be used throughout

the paper.
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: Attempt all questions.
Marks are indicated against each question.

Simple calculator is allowed.

Use separate answer-sheets for Part A and Part B.
Log table and graph shall be provided on demand.
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PART A (WTT &)
(BusiNEss MATHEMATICS )

Time : 1 hour Maximum Marks : 25

1. A manufacturer is engaged in the production of three products
P, Q0 and R, which are sold in three different markets X, ¥ and
Z. The annual sales of these products in these markets are
given below :

Products

Markets P o R
X (1200 500 1000
Y 800 1700 600
Z 500 2200 900

You are required to find:

(i) The total revenue from each market, if these products are
sold at Rs. 50, Rs. 30 and Rs. 40 respectively.

(i) The gross profit from each market, if the cost of produ-
cing these products is Rs. 40, Rs. 25 and Rs. 30
respectively.

T IAEH o IRl P, O, R &I IARH & @ &1
e o= qom X, ¥, 20 9 o ¥ | g anftes faeea
=%
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(c) What are the main considerations while selecting base
year to construct index ?
T 9T SMER W g  § a1\ ger
e @ & 2
Or (m)
(a) What are the various tests of adequacy of index
numbers?
QaHia! & qaferar & w®r = qleor 2@ ¥ 3
(b) Given the following data, show that Fisher's Ideal Index

satisfies the Time Reversal Test and Factor Reversal

Test :
Commodity 2016 2017
Price Expenditure Price Expenditure
A 8 80 10 120
B 10 120 12 ' .96
C 5 40 3 50
D 4 56 3 60
E 20 100 25 150

e sifre RT 8 w Ramu & R &1 smesf
@mwwvﬂmmmmm
N WIL BT ©

3157 15 PTO,



2011 46

2012 42

2013 44

2014 a4 _
2015 50 7

8. (a) What is the difference between fixed base and chain
base index? '
flor U qOT gEar ER T T ;SR B
5 g
(b) Find index number for the three years taking average
.price as base by using Price Relative method :

Year Price Per Quintal (Rs.)
‘ A B C
2015 3 5 8
2016 3 4 6
2017 7 6 7
rad e B MER A qar e ae Rt gwe
3 aff & gigw Welr §d i ¢
g T wiw e (So)
A B L
2015 3 5 8
2016 5 4 6
2017 7 6 7 6
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3dre

TwR P Q R
X (1200 500 1000
Y | 800 1700 600
Z | 500 2200 900

et e # _
() Y% TR § Fo Tored, AT T I 50 TG, 30 T
TUT 40 BYY W HAT: W M ® T
(i) TOF TR ¥ FF W R T AT H IAEA
A W T FAT: 40 T, 25 T T 30 TUY
Ly ! 7
Or (3rean)

An amount of Rs. 5,000 is put into three investments at the

rates of interest of 6%, 7% and 8% p.a. respectively. The total
annual income is Rs. 358. The combined income from the
first two investments is Rs. 70 more than the iﬂcome from
third. Find the amount of each investment by using Cramer’s

rule.

5000 T F @H 6%, 7% U1 8% dIftiE =AW ]

arer Fragt #§ @t St ¥ | G aitie o 358 T ¥
o @ fRgl & sl omg det FRw & oma &
70 T9Y e ¥ B Faw @ owan & a0 AEw
TR | -

3157 . 3 P.T.O.
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(a) If the total cost function is given by C = a + bx + ex?,

where x is the quantity of output, show that :
d
dx
where MC and AC are marginal cost and average cost.
o} F{A A BAT C=a + bx + ex? &, 581 x IJAE &Y
e B, o R

4 (Ac)=1(MC- AC)

W&f MC 3R AC Himiq @Fg @@ e AF B

(AC)=1(MC-AC)

(b) A monopolist has a demand curve x =219 — 3p and average

cost AC=8+ [%), where p is the price per kg and x is

the number of kg of output. Determine the output at which
the maximum profit can be earned and the amount of

maximum profit.

qmrfﬁmrﬂaﬁrq‘frraﬁﬁ%x—zw—?,paﬁtaﬁw

FI'FTH%AC=8+(%), WEf p e i fhel & aar x

¥ ST @ genm A ¥ 98 Saed fefig
mwmﬁqwmmm%mm

e ff S ST 5
Or (37oa)

(a) If the demand law is x = -(—;22—1)-, find the elasicity of

demand in terms of p and its value when p = 3.
4

e Aoft fasdwor @ar ¥ wawE @ g § g

w1 I § 3
(b) Find the trend values by using 3 yearly moving average

method for the following data :

Year Sales (in Rs. '000)

2006 40

2007 42

2008 40

2009 44

2010 49

2011 46 :

2012 42

2013 , 44

2014 44

2015 50 .
=1 sfierst & forg 9 adfr afe ol faftr am
i e S AT+

T feFa (1000 To )

2006 40

2007 42

2008 40

2009 | 44

2010 49

3157
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A B ant & arr 33 ¥ A R @ gern

fraferd | 6
(c) Differentiate between correlation and regression.
qeway AR ydiwEE § #E S| 2

7. (a) Distinguish between seasonal and cyclical fluctuations with

suitable examples.
TS qET TR SqR-ggrEl § WEER e
HIT | 4

(b) Fit a straight line trend by the method of least squares

to the following data and estimate sales for 2018 :
Year 2009 2010 2011 2012 2013 2014 2015 2016
Profits 80 9 92 83 94 99 92 104
(Rs. Cr.)

ﬁwmwwwgﬁaﬁﬁwﬁﬁﬁﬁ
warEe 3R 2018 & frg fomea srgAe iR

a 2009 2010 2011 2012 2013 2014 2015 2016
™ 80,90 .92 83 94 9 92 104

(3 %o) 6
Or (amn)
(a) What is Time Series Analysis ? What is its utility in
business world?

3157 12
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aft st ¥ x= s @ pd ¥ A o
U7 IHH T TG p = 3 T AT | 5
A piece of machinery costs Rs. 15,000. The total cost of

operation from the time of purchase upto a time 7 is

‘given by the function 30 + 20¢. If the machine is sold as

scrap after ¢ years, the resale value is given by the function
8520 — 50¢2. Find the optimum time for the replacement of
the machine.

s A F TR 15,000 TIX ¥ BT D W A ¢
TG O HEATE B H A0 Be 302 + 200§ Rar
wrat &1 Al ¢ o ggEr A9 B Farg ® S= o §
Y Suer O R g7 e 8520 - 502/ far S
%iW'%Wwmel 5

A person deposited Rs. 20,000 in a bank at 5% compounded
annually. After 5 years, the r.'-;\te of interest was increased
to 6% and after 4 more years, the rate was further
increased to 7%. The money was withdrawn at the end of
12 years. Find the amount. :

wF AR ¥ 5% ARG THIRE A W 20,000 T
us Y & o R | uie 9 gyErq S X SgE 6%

5 PT.O.



F & T SR I AR a9 §€ W FY IR T 7%
& fear man) 12 2 gvaq ¥ fe forr
Jfaq &9 e ) 4

(b) A debt of Rs. 20,000 due 3 years hence and another of

Rs. 50,000 due 6 years hence are to be paid off by a
single paymeht 4 years hence. If the rate of interest is
6% compounded semi-annually, how much is this
payment?

20,000 $YY H TF T 3 9 YA 3G AT T K0T
50 BIR &1 6 9 Y¥ETq 34, 4 a9 UgHIq UH bl
P ¥ e o= ¥ ok el = @ 6%
refenffes & dt 98 e faer BT ? 4

Or (vr)

(a) A banker credits the fixed deposit account of a deposit @
12% p.a. compounded quarterly. Find out the effective rate
of interest that is allowed by the bank.

U §F ST & WiatE S @i § 12% At s
&ar & Pl fondt § aeafs fear smar 31 §% Ewo
TiHd THEHTY A X Feifeng | 4

(b) An item is being depreciated in such a way that the value -

of the item at the end of any year is 90% of the value at

31T , 6

(c) Calculate the correlation coefficient from the following
results :
N =10, ZX =350, £Y =310,
Z(X ~-35)P=162, Z(Y - 31)*= 222,
Z(X-35)(Y-31)=92.
; Also, find the regression line of Y on X.
=1 oot & we-wEew T @ o i
N=10, ZX =350, Y = 310,
Z(X —.35)2= 162, Z(Y - 31)*= .222,
Z(X-35)(Y -31)=92. _
Y @ X W gl W P 6
_ Or (379an)
(a) Write down the properties of regression coefficients.
YA T[Tl & o @ fifaw) 2
(b) The Rank Correlation Coefficient between marks obtained
by some students in Statistics and Accountancy is found to
be 0-8. If the total of squares of r}mk differences is 33,
find the number of students.
e faRfal aro wifesr aor Semwes & e
el &1 Aoft WE-wET ONE 0.8 G AT AR Sofy

3157 11 P.T.O.



X 11-20 21-30 31-40 41-50 51-60

F 4 8 20 12 6
o=y arferst /@ sa S ¢

X 1120 21-30 3140 41-50 51-60

F 4 g5 a0 12 6

() &= & 50% wE T} UE
(G EEERE]
(iii) gds FEaT &1 I | 8

(b) The coefficients of two series are 40% and 60%. Their

S.D. are 20 and 16 respectively. What are their arithmetic

means?
A AR T NH 40% T 60% T | STHT Heh FrEw

HHSE 20 F 16 T | I WU WIS 4T &7 2

6. (a) What is coefficient of determination and what is its

use?

ﬁaﬁwﬁgﬁmw%wmmmﬁ%? 2

(b) Is it true that a correlation coefficient r = 0.8 indicates a

3157

relationship twice as close as r = 0.47

FIT qE HET T B0 {6 qEwEd ATk 7 = 0.8 TH
Uf T Y SR Har & S Hewse N £ =0.8
q G TS ¥ ' 2

10

. the beginning ofthe year. The cost of the machine is Rs.

40,000. Find the value of machine after 5 years and
depreciation ameunt for the fifth year.

fFdt 7 @ W YR edeid R o W o§ %
SHH I A B I § b qY B AT & I B
90% & WAl $1 UF Wi @ AMd 40,000 T ¥ |
39 a9 @1 5| uyew & g Feag | 9fed g
@ qeerd @ TR o qarEd | v

!;m B (wmr =)

(BUSINESS STATISTICS)

4. (a) Explain the relationship between Mean, Median and Mode

3157

in a normal distribution. ,
arr faaeor § wren, Wiftaer 9 SgAE B EEH
HHEATRT | 2

(b) The median of a few number of observations is given as

48. The six items whose values are 33, 38, 45, 49, 53 and
59 were added to given series. What will be the new

median?

B erit @ mitawr 48 & g8 ¥1 6 WS, P 7w
33, 38, 45, 49, 53 74T 59 ¥, AN F T I 1 WA
wiftzer Fr 8nfr? ' 2

7 PT.O.



(c) Find the average rate of increase in population which in fear mar ofa Wit 3o A9 620 BUA TET 520

the first decade increased by 20%, in the second by 30% TOA &1 HEA A gy qun el HHEial & gioer

and in the third by 40%. A I | 7
T S ‘IEF{ 10 5 ¥ 20% el %’ {Eﬂ' 10 =St 5. (a) What is the relationship between Q.D., M.D. and
7 30% T AIGR 10 9T § 40% gl B | STweE g S.D.92
%t sirea W Fwfe ) 6 QD, MD @41 SD & Far awe &7 2
Or (3raa) (b) The mean weight of 150 students is 60 kg. The mean weight
(a) What is the formula of empirical mode method? Find out 1 of boys is 70 kg with a S.D. of 10 kg. For the girls,- the
the median for an asymmetrical distribution with mode and P mean weight is 55 kg and the S.D. is 15 kg. Find the number
mean equal to 26.6 and 28.1 respectively. of boys and girls and the combined S.D.
rgaies Ws faftr & g w=&r ¥ o fRww o @ 150 faenffal &1 i awm 60 fbel ¥ wEal @
Rrq miftaT Freii Rt Tgas AR W 26.6 3 3 @ 70 fahell ¥ SR W e 10 faa #)

asﬁ;ﬁ%ﬁr&m-mssmaﬂrmmw
frelt B woat @ wefdt A Pt T AR
H qgET qE [ Wt feferg 1 8
' Or (37

28.1 FHHM: & | 3
(b) The mean salary paid to all the employees in a certain
company was Rs. 600. The mean monthly salary paid to

male and female employees was Rs. 620 and Rs. 520

(a) Find:
respectively. Find the percentage of male and female
(i) the range that contains the middle 50% of the items

employees in the company.

' . (ii) Quartile Deviation
Rt ol & SR & g R (iii) Coefficient of Q.D.,
Ia Ja 600 TUT B | goW wur w sHElar @ ! . St Bl i s

3157 8 3157 9 PTO.



