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Instructions for Candidétes

1. Write your Roll No. on the top immediately on Teceipt of this question paper.

2. All questions are 'compulsory. RREE '

3. Use separate answer sheet for Part A and Part B.

4. Useof smple calculator is allowed.

5. Log tables and the graph shall be prov1ded on demand.

6. Answers may be written either in English or Hindi; but the same medium should '
be used throughout the paper.
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;Part A : Business Mathematlcs (sAm,
Duration: 1 Hour % »i ¥mms e Ry DG

All questions are borznlpu'ls'ory.' ‘

1. Afim produces 3 products P, Pz'and P requiring the mixup of three materials

M,, M, and M, The per unit requirement of each :product for each material is
given below :

PTO.
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M, M, M,
2 3 1]p
A=13 1 1P
1 4 2 |p

Using Matrix method, find productlon of each product if firm has 850, 1250 and

650 units of the three materials respectively. Also find-per unit cost of each

product, if cost per unit of three materials are Rs. 5, Rs. 10 and Rs. 12 per unit

respectively.

OR

(4+3)

(a) A firm produces three products P, P, and P, which it sells in two markets.

Annual sales in units are given as follows :

Units Sold
Pl P2 P3

I- 8000 4000 2000
Market II 7000 3000 9000

If prices per unit of P, P, and P, are Rs. 5, Rs. 4 and Rs. 8 respectively

and the costs per unit are Rs. 3, Rs 2 and Rs. 4 respectlvely, find t]he total

profit of cash market by ; usmg matrlx algebra Z

P, W __i__ _‘, _.,L
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(b) The following matrix gives the number of units of three products (P, P,and

P.) that can be processed per hour on three machines (M,, M, and M,)

Ml M2 VM3
10 12 157 P,
1311 201, P,

: “lis 18704 ’11’;"/"‘”'*" LR

Determine by using matrix algebra, how many units of each product can be

produced, if the hours available on machines M,, M, and M, are 54, 46 and

48 respectively.
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2. (a) The price function of a product is P = 100 e“*'59, Find the price
and quantity which maximises total revenue. Also find the maximised

I'CVGI’ILIC. S ) (5)

(b) The supply function of a product X = a \/(P-b) where a and b are positive
constants and P > b. Find price elasticity of supply in terms of P and show
that it decreases with increase in price and is unitary at P = 2b. (5)

OR -
(a) Find the price elasticity of demand and supplyu at the eqliiliBrium price for

the demand function P = 100 - );2 and supply function X = 2P — 10, where
P and X are price and quantity respectively. (5)

(b) The total cost in rupees for a particular product is given by

TC(x) = x*> — 21x% + 360x + 3025, where x represents the number of units
produced. Determine

(1) The margiﬁgaﬁluc_ps__t‘of the tenth unit.

D . R PN s : s R . A vt A MR

« (1) The HtfiiBér of units for which the marginal cost is minimum.
(i) The minimum marginal cost. - -
(iv) The total cost and average cost for the number of units which minimizes

the marginal cost. ' ‘ ' ' ' (5)

(= )WWWWWP—mOeW”Maﬁmsﬁzwwmaﬁﬁvvﬁm |
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(b)

(a)

)

TC(x) = x* - 21x2+360x+3025ﬁﬂﬁ xmﬁazﬁﬁaﬁmaﬁﬁaﬁam
21 ﬁtﬁﬁaﬁﬁm

()aaﬁtuﬁza?rﬁ’mmama
()uﬁﬁﬁa@rﬁﬁ%ﬁqmmw%
(i )W?’ﬁﬂmm

(1v)uﬁﬁa%aw%ﬁqmmaﬁrsﬂmmiﬁﬁmamaﬁw
ETcIR

Find the-amount of Rs. 5000 after 8 years if invested at 6% compounded
semiannually for the first 2 years, at 8% compounded quarterly for the next

neve YavEN Y

3 years, and at 7% compounded continuously thereafter. (4)-—

A machlne costrng Rs 80 OOO would reduce to. Rs 20 000 in- 8 years Fmd
the rate of yearly deprec1atron glven that deprecratlon i§alculated | us1ng
diminishing balance method. - - R 4)

- OR

State the relationship between norninal and effective rate of interest () If

compounding is n times in a year (11) If compoundmg is contlnuous (4) ‘

Mr. X. deposrts Rs. 10,000 in a bank for 3 years Bank offers 1nterest atthe: -
rate of 10% p.a. compounded quarterly, 12% p.a. compounded semi-annually

and 3% p.a. compounded annually for 3 years respectively. Frnd the balance )

s,y

after 3 years and total interest carned. @

PT.O.
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Part B—: Business Statistics (¥R &)

Duration: 2 Hours : Maximum Marks: 50
i Asinm A guestions are SOMPHS Y iom o {00 s, are devimen s 4

1. (a) A distribution consists of thré¢ components with total frequencies of 200,
250 and 300 having means 25, 10 and-:15 respectively. Find the mean of the

combined distribution.

(b) IfY =40 - 2X and X =30-Y, what will be the correlation coefficient

Cbetween 2X,andi Yo ? ot wens T 0 Hhe cvienie v b f mbanie o b S A

(c) The Covariance of X and Y is —7.5 and the standard deviation of X is 5.

Find the regression coefficient of Y on X.



5487
(d)

()
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(a)

(b)

7

In the year 2010, trend value is 120 with annual increment.of 20. erte the . .

linear trend equation with origin 2010, Y annual and X annual 8

v fmww ¥ @ uew € e 5w snafwt 200, 250 3k 300 ¥ 3 wen wwm

25,10 3R lsglwm_mmmaﬁml

o Y=4.0—2X M X =30-Y & X sfie Y & @ wweidr oty 7 2w ?

IR e

Xaﬁzwa-ﬁ%aﬂerwﬁwsél Yaﬂtxmrwm

Wmﬁﬁql

g 2010 X uqﬁnn:r 120.aﬁz.aﬂ%?aa.31§ 20 12010 aaaw Y @ sk X-

f¥er = Rew wafer wiemo fafaw |

(1) The mean age of 21 students of a class is 16.5 years." One more
student is added to these students and mean age drops to 16.4 years.

Determine the age of the student added to the original sample.

(i) In a moderately asymmetrical distribution, the value of arithmetic
mean and mode are 15 and 18 respectively. Find the value of the
median. o | B O

Arithmetic tean atid thé'stafidard deviafion 6f 100 items are found fo'be 40
and 10. If at the time of calculation two items are wrongly taken as 30 and

70 instead of 3 and 27, find the correct arithmetic mean and correct standard

deviation. Also find its coefficient of variation. © =~ -~ . (10)

OR

Price of a product increased by.10% during first.year.and decreased by 5%

during second year. Firid-the average'rate of change of pr1ce @) e e

A charitable organization decided to give old age pension to people over 60

years of age as per the table given below —

PTO.
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Age Group 60-65 | 65-70 | 70-75 | 75-80 | 80-85
| Pension per month 200 250 | 300 350 | 400
(in rupees) ) T o -

The age of 25 people who secured the pens10n rlghts are as follows —
74, 62, 84, 72, 61, 83,72, 81, 64, 71 63, 61, 60, 67, 74, 64,179, 73,75,

76, 69, 68, 78, 66 67.

Calculate monthly average pension payable 1ts standard dev1at1cm and the

coefficient of variation. (10)

(w) (i) wen ¥ 21 SR A AEHF 16.5 a8 2 1 27 o ¥ - oF IR g T
2 3R A G A F 16.4_'@?@6{@% | BT & g T e R Ao

e A ST T A

(ii) e &9 A s fieror ¥ TR e AR RS W AT w15 AR 18

F | wem &1 A T R |

(@) 100 IEgaA = ORI A sk e Rrae 40 3R 10 T T 1 AR wRere @
T QTR BT 43 3k 27 B TR W 30 3R 70 fora Ra wr B @ wd
nﬁrﬁum aﬁtwmmaﬁmlmﬁmﬁwmmaﬁmn
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(x ) |
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(b)

(a)

N O

9
25 RN = 3y, el St or-siftrrr e Rt o | T WER -

74, 62, 84, 72, 61, 83, 72, 81, 64, 71, 63, 61, 60, 67, 74, 64, 79, 73, 75,
76, 69, 68 78, 66, 67

The coefficient of correlation between two variables X and Y is 0.48.
Their covariance is 36 and variance of X is 16. Find the standard deviation

of Y. I L (4)

The equation of two lines of regression, obtained in a correlation analysis
between Varlables XandY (order not known) are glven below ‘

C2X43Y=8=0. . . ;
2Y+X-5=0

"If variance of X is 4, find the variance of Y and the arithmetic means of X

and Y. , (10)
OR

Under what conditions Spearman’s rank correlation is suitable ? Explain with
an example. 4)

The height of sample of .10 fathers and therr eldest7 sons are glven £
below : e o - '

Height of Father | 170 | 167|162 | 163 | 167 | 166 | 169 | 171 | 164 165
inons) 0 e Rl Bt Fl sl Ml Al Bl et |

HeightofSon | 168 | 167 |166 | 166 | 168 | 165 | 168|170 | 165 | 168
(Ymcms)-

(i) Computeqthe Karl Pearson s correlatron coefﬁ01ent between X and Y e

oY T T ST Y WRRTE

(ii) Find the regression equatlon of Y on X.

(iii) Compute the Coefficient of determination and give your comments. -

(10)

PTO.
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(@) X sy Wi @ aRafdal o1 weday I 0.48 2| I W@ 36 IR X @
WRW 16 R | Y W A fwe A Ao L |

(@) e # A @S o, /X Y (mﬁmaﬁ%)qﬁaﬁﬁf%ﬁa
Tegsy fwm ¥ wE B F N v w2 -

2X +3Y -8 =0
Y +X-5=0

uﬁXWW4§€IYWWSﬁTXWY%WWH%m

SR

(@) e mmad ¥ efacd=- V- AeEsy I B 8 ¢ SR YR AT
HIT |

(@) 10 fma AR TR R W D I AN A N D @R

fgar & o | 170 [ 167 |162 | 163 | 167 | 166 | 169 |171 | 1641165

(xd@A) || f L] |
2 @ s |68 | 167 |166 | 1667 168 1165 ‘168 [170 | 165 | 168
(i) X 3R Y%ﬁamﬁﬁw—mwmaﬁwaﬁﬁm

()XWYﬁmmﬁwmml ‘

(i )ﬁaﬁwmwmaﬁﬁvsﬁtﬁmﬁﬁml

4. (a) State different steps for constructing and index number. 4)
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_ (b) Fita linear trend equation to the following time series : _ _ _
Year 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Sales 36 | 30 | 28 | 40 | 45 | 44 |
(in ‘000 rupees) | - A a » .
Also estimate trend value for 2014 and quarterly increment in the trend
value. o (10)
OR
(a) Explain different components of time series with suitable examples.. . (4)- . -
(b) You are given the following information :
2010 2013
Products Price Expenditure- Price | ~Quantity
(in Rs.) (in Rs.) (in Rs.) (in kg.)
A 25 1000 40 =50
B 22 396 40 30
C 54 864 30 44
. D 20 800 30 . 45 _
Compute price index for 2013 by Fischer’s Method. (10).
() T SR g @ o e sl 5 Se 9 |
(@) Frafofan @ sJaen & foy Waw waftn efeo enfia 9w |
| a'& PSS T P ‘-ZvO“Q‘§Y'* ,-> 2“00.9; }. .29 1"0.‘ F 29'.13 1%,:‘:: ‘2'0..1'12\ N ‘1 ‘2’0 1 3
fasnt 36 30 28 40 45 44
(et %) R

PTO..
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(® )wm%ﬁﬁﬁaﬁﬁmmwaﬂmaﬁﬁm

(@ )mﬁwﬁrﬁaﬁwaﬂ‘s‘%

e 2010 N 2013

(= #) (= #) (= #) (fasm H)
25 | 1000 | . 40 _..|...50

54 864 30 44

20 800 30 45

m|o|o|w|»

18 540 42 15

frar fafr 0 2013 & forg T G o SRR FNC |

(7000)



