
[This question paper contains  16 printed`pages.]
I          1                    |r'              ,I

Sr.No. ofQuestionpaper    :      7352

Uniqtie Paper Code.

Name o-f the Paper

Nam.e of the Course

Semester

Duration : 3 Hours
rm : 3 wi

•                    Your Roll ivo ................

K
:        2412082301.-I

:      Business Mathematics

:      B.Com.(H)-DSC

:Ill
.,

Maximum Marks : 90

ipff5  :  90
f

Instructions for candidates           ,

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

2.      Attemptallquestions.                                            I                       i     .   `     '           {

3.      Parts  of the  questions  should  be  attempted  together.
'1](

4.      All  questions  carry  equal  marks.

5.      Usel`Qf a  simple hcalc,ula.tor  is  allowed.

6.      Log  Tables,  Exponential  Tables,  Present  Value  and  Future  value .tables  will  be

Provided on  demand.

7.      Answers may be written either .in English or Hindi;  but the  same  medium  should
be  used throughout  the  paper.
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1.     (a)    Fortwo indystrries, input-output relationship (inunits) is as follows :         I

J         I  '                             i.i

.Industry I 11- Final Demand Gross Output
I 20 40 40 100

11 30 50 40 120

Labour I)ays 200 300

Using matrix notations, determine:
..,

(i)  Gross output required to satisfy the new final demand of 110 units and

220 units for industry I and Il respectivel/y.   !J"              I
\

(ii)  Total requirement of labour days.

(iii)  Total value addition, if labour cost is €200 per lab6ur day.

(iv)  Determine if the system viable `u`sing Hawlkins I-^Simori conditions of

viability?                                                                              `                                     ( 12)

OR

1        i     +[         1

(b,)   For a three-sector economy, the input-output coefficients, afj are :
i,      I.        -                                                                                                       `.                                                                     t                `.

a„   =  0.5,   a2]  =  0.2,   a3[  =  0.1,   a]2  =  0.1,  a22  =  0.6,   a`32  ='  0.;2,  `a*]3  =TO.1,

1'

a23  =  0.2,   a33  =  0.6.

(i)  Determine  the  gross  output  for  the  thr\eeT sectors  when  th?tv final

demand  values   for  them   are'  21,000`,   42,000  `ahd  ``63,000  `units

re'sp.ect`ively.
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•'-          `      (-iiJ  Deterlriihe t'h.e n'-6w level ofbutfiut ifithe firial demarfd increaseJs by

•                          1500,  3000  and 4500  units.                                                      :                     (12)

(c)    A  fi`rin  purch.ases  two `mac\hines   atuta  C6st   of  €'31,000   arid  €35,000
`    respectively.  B'oth machines have  a useful '1ife' 6+f 4 }eals  and have zero

salvage values at the end of 4 years. Find the d?preciation of each machine

for each year using matrix notation if :

(i)  Both machines .are depreciated by the straight-line method.
i                                                        .i     i   ji

;  (ii)  First machine is depreciated by straight-li+ne method Land`second by the
Lt'

sum of years digit method.

OR

(6)

T-
r:F_

7(d)   A firmi. produces three,products X, Y and Z proc.es§e.d on three machines

•`   '-M-I, M2 land M3 before completion. M] .Can procetss 25 units ofx or50 units

'         6-fY or 75r'uiits 'ofzper hour. M2 can process`T50 uiitts ofany'one product

per  hour.  M3  can  process  50  or  25  or  100  units  per  hour  of products

X, Y and Z respectively. The processing hours available on machines M[,

M2   and  M3   are   123rl2   and.,1r3   respegtiv.ely.   Using  rpat.rrix  ,inverse   or

Cramer's rule, calculate how many units of three products can be produced

Per  day?           `ft                         ,,  r (6)

P.T.O.
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2:     (a)         (i)  Find`thei elasticity ofsupplyfor the supply function:, ¥F 2p2 + 5, when

p-3.

(ii)  The demand ¥ as a function pf in.cQlpe y is given by 30x = 10 + 2y

Calculate`the value of income elastiLcity of.demand when y = 250.

(9)

OR

a)   A firm has a demand curve x = 219 -3p and average cost curve AC = 8 + i

wherepi'sLthepficeperkgandxi`stheoutput(inkg).Deteininetheoutput

at which the maximum profit can be earned. Cal`culat'6 the corresponding

maximum profit.                                                                                                         (9)
J

(c)    A machine  costs  {11,300.  The  total  cost  of operation  from  the  time  of

purch`asQ\ up to.a time fiis given by the\ function:  80t2 + 0.3t. If the inachiflery

is  sold  as  scrap  a,fter t years;  th?  resale. value  is  gi,ven by 'the  function

7800 -60t2. Find the optimal time.for replacement oftbe machine.       (9)
I

OR

(d)   The demand fuhctTions ,for two comrhodities are :

<

•Oi=2000+=::;-50P2and02=2000+::=.-100P2.`
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(i)  Calculate all the four partial ela`sticitiets of demand when p] = 5 and

p2 -  1.

(ii)  Comment on the nature of commodities.  \ (9)

J

3.     (a)'   A production function is given by Q = 25 L3'5 K2'5 where L are the units of

labour and `K units of capital.
+`                                                                 _                                                                                                                                                a,

(i) Find ft.he Jbeh`aviour of the-rna_rginal pro.duct `of each factor.

"  "    (i\i)  What is the nature of returns t6 scale?               '

(iii)  What is the total reward of labour and capital if each factor is paid a

price equal to its marginal product?

`OR

1Z

(b)   Find the elasticity .of substitution foi the following function :
11

Q   =  75(0.3 K-04  +   0.7L-o4)-25

(9)

(9)'

(c)    The price elasticity of demand of ; commo.dity is Ep = P/['(P - 1)(P -2)]

whe.re P is the price per unit. F`ind the corresponding demahd function if the

demand is 4 units when price is {3.

=nB

0R

(9)

(d)   If the supply function for a particular coinmodity is lrbop*= (x+20)2 and the

market price is {25, .find the producers surplus by two methods:  '



6

i(i) ,Int,egra!8wjt.hrtespeet,to¥,.      7            ,      ^t        £.:          ,

.;

`(ii)  Integrate with. respect to p. (9)

4.     Solveanythree :
`;tl

iL-         `

(a)   A man made a deposit of {2500 in a savings account. The d?Posit was left
~to.,accumulate' at 4°/o compounded quarterly 'for..trfe first 7 yeais and at 12%

\
compounded semiannT]al±y f.Qr the next 8 years. Find thejcoapQund amount

at the  end of 15 years.
I       i        '!1,i             t`.

(b)   The  sums  of €2000,  {3000  and  €4000  are due  at the  end  of 2,  4  and  8

years respectively.  It is proposed to replace the` series  of payments by a

single sum of. {9000 payable at the end of n years. If the rate of interest is
I                 `    ,t            i               -i                 '

10% per annum effective, find the value of n.

(c)    A machine costing {5600 will 'depreciate to a scrap va£1ue, of {|951  in 10111,I

years\;  Find the >rate of ¢epre*9iration:.

`.               t    ,.       I                                            ,   `

(d)   Find the present value of an annuity consisting of 41 monthly payments of
S,  I-*

€100 each, the first being made at the end of 2 years and money is worth

r`6%compqund?qapnualtly.          i.         `,

1}                     fl.                          I,                                    r                          ?,     ,'

13                }        !f        I        ,          .

fr~`,       }±                           )



7352                                                                            7

(e)~   Machine\ A cost'S €1b,000 and has a useful lirfe of 8 years. Machine a costs +
.`       {8000 and`has a us6ful li.fe of6 years. Suppose MachineA generates annual

labour savings of €2000 while machine 8 generates an annual labour savings
*                                                                                                        1                 '                I).

of €1800. Assuming the time value of money is  10% per annum,  which

rna,chins is ;pre.fe|able? t (3x6)

A firm manufacturing office furniture provides the following information regarding
\

usage and availability of resources andprofit per unit :;       ; ~
(~,-

Resources
Usage_per unit        ` Availability

Tabl6s chairs Book'Case
Timber (cu. ft.) 8 4 3 640

Assem-blyDepar:ment(ManHours) 4 •6 2 `540

Finishing De|]ariment (Man Hours) 11 1 1 loo

Profit per Unit (=) 30 20 12

Formullate `the LPP and solve using the simplex method to determine its optimal

product mix.                                                                                             '                             ( 18.)

•dR

•r

(a)   A company produc:s two  types  of p`:fas,"A and a.  Pen A is  superior in

quality while Pen a is of lower quality. Net profits on pen A apd pen a areJ'}j

€50 and {30 respectively. Raw material required for pen A is twic.e as that

P.T.O.
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tor pen a. The su,pply of raw material isf ,sufficient quly for 1000, pens of a''J

per day. Pen A r.equires a special rib and` only 400 such nibs are available.
±                                         I                                  J                                                                                        I          i          -I.,                                      i                      Y.      .z

For¥pen a, only 700 nibs are available in a day. Formulate the pro`blem as
11

a Linear programming problem..DO NOT SOLVE.                                      (6)
`                i             I                   +                                                         i                    *         `'.           `t,      `

.,

(b)   Given below is the simplex table for a maximizationltype of LPP:

I                            11                                                                                                                         i                         tl`

Cii 3- 4- 0 0
SolutiontC.i Basic Variable •X1 X2 v               S1,         , J^S2

1 .1 1 0 6
1 0 -1 1 2

+t,,I   a 7;Answerthe.t'fol`|owFipgques-tio`ps`:
i

(i)  Complete `the given. table.

(ii)  How   many   units    of   the    two   products    X]    and   X2    are

*beipg  produced  according  to  this  solutio,n  land  what  is  the¥ total

profit?

(iii)  Is the solution optimal? Give reason(s).

(iv)  Isthis solTti?ndegenerate? Givereason(S).             j{   ,.   u

(v)  Is this solution` feasiblet? di+'e rJeason(s).   I-

„'f,
qI

\
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-(vi)  A  customer  would  like to  buy  one  ngitr.of.the,product  X]  and  is

willing  to  pay  in  excess  Qf the  norrial  price  in  order  to  get  it.
i

How much should the price be increas[ed to ensure no reduction in

profit?

(vii)  If Si is slack in machine A (in hour's/iveek) and S2 is slack in machine

8 (in hoTfs pfr w?ek), which of these machines i.s being used to the

full .capacity whe-n producihg according to the solution?

(viii)  What are the shadow prices of the two resources?

(ix)  Which  of the  two  resources  are  lying  unused` and  which  is  fully

utilized?

I.      (EFT)  a3an. ifritrgiIE-fflT3EEErfu  (wh¥) EH Hi5R €:
t"                                            i       .                                           i

(12)

ch I .11 I ffi rfu iTE5a i-
I    01+- 20 40 40t +100

1\` I

11 30 50 40     i 120

an ifa 200 300

P.T-O.
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i gil ch. lit wh ed gr ia€ffied q¥T: '

tr,

(i) ch I a 11 ifr ifu iFFaT: Ilo q 220 ed ift rf rfu rfu ch qFr ed4             `      '                                               )                                                                 I

ts 6TTqRE © ©]

(fi) gr3maRE.5FTFT]        `r

(iri) q5a RI trfu, rfe an iFTTa {200 HFa ri ed €i  '
>[             3                                              ,

(iv) effa5ffl-iarfu iT5i a ergrR ffi iS.wh qq5ri a en qfit            (12 )

en

(RI) th-RE ct± i± to gaga-a]TeegE TJrfeT a;j ifa €. :

all   =  0.59'`a2]   =  0.23.  a3L  =  0.13   a]2  =  0.1,   a22  =  0.6,   a32  =  0.2,   aL3   =  0.1,

a23   =  0.2,   a33  =  0.6.

(i) Ha rfurfu i5T¥i: 2iooo, 42000 3ife 63000 rfu a, ffl ffi as ii tr

HF i3FT,.iqua ail                         F                  i             ;

I'`  .  (fi) qRI.6giv<fr 1500, 3000 Sire 4500 Eat.a gg qTg, t± ]qT_haq{
'

anqR'l   `

I
I                       I+                    i              j,-!`
7!

'1

J (12)
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(Tt.,)  FT|.Trdi a Hffi {3i;000, a .`{3,5 ,000 a ae ¥i aaf qflth. aft: 3qan grts 4 ed

ganRERET±qu€iaRTrfuffiTwhedHtfarfi5TgrETHaTa
-`

i

ck' qfa :

(i) ffi qffi ch en in qrfu a greta iin fflTi
lit_

(fi)q5@rfuaninTaeatrmEFftqffia3fafr.lit.drianagrETHiaFT

Eldi[

en

(6)

(q)FTTrfthi3REx,y,ziffl3HTaq5wh€iae.rfuM],M2,M3riREiin

fflal¥€]   !

ML: x=25 E5Trirfu, y=50, z=75

M2: iarfu th VEF EHTa ifl 50 g5TEqT®fa

M3: x=50, y=25, z=ioo edfa

M[,  M2,  M3 i± t}qEaET tit:  12,  i2,13  i5F¥I:

apegedITig]]F[iinaia€ifeq±.faTTaTifatix,y,zaia5whgra]i¥
`'`.

ffl ed ¥`]                                                                                              (6)

r

P.T.O.



7352 12

2.      (E)      (i) teiTT entiTFaT x=2p2+5 iiitr,-p±3nq{ enTFchiTTack.i

--                    -                                       `-                               r

(ii)  an  y TR  en€rfu rfu  3Ox = io + 2y €i  y=25O tR f ifi  amp-a=E]r a[a

qftl

en

(iF.)  VEF rf tfl .rfu I 6fro aTT[a qff :

x  -219  -3p

`{

(9)

AC-:+£

aTu erfhaedri3tqTmRItaqr erRFanenqFTfflai:F±.I         (9)

(Tr)  ¥tFT rfu ca enTa {ii3OO €i tFTq t i]qT gr tiin en]a = 8Ot2 + 0.3t wh RI

= 7800 _ 6Ot2 giv qfaErm qqq i"'qR.I

en

(iFT)  a qEch. ii itr rfu TRT :

01=20.00+#-50p2

02=2000+#-1oop2.

T``

(9)
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(i)  pL = 5, p2 = 1 tR wh aR 8Tfha ffi. aTa *.I

(ii) qt9ch. th F5fa TR ian qSi

3.       (iR)  trFHFTqRE:   Q=25L3J5K2J5

(i) Hdr €agr ta fro '3tqTE. ffiT qq5R Jim qR''i

(ii)  rdae  (retuns`to.scale.) th .H5fa aTH qS.I

(9)

(ifi`) TqR` HEfa EaBE ch ed fro 3ae ifr a{Iat egiv iaa ch i5a g]T{].FT

a,a ck',                                                                                         (9 )

en

iiF)  3qIr ri Q = 75(0.3 Kro4 + 0.7Lue4)-25 iR its HfaFm fa'fflieT `€±Ri.I       (9)

(TT)   qR RI-fa  Ep = p;[(p -1)(p T 2),  3ft{  p=3 QTR rfu  =  4  a, -a `]ffq` T5aT aia

a,                                                                                        (9)
?

en--

(q)enTpeTFaa:-ioop=(x+20)2qTi5Rqu{25-€i3HTasrfuaiREaaT€]riifa::
Xl

(i)xiwhtF-

(fi)  p i} chef iFTTq5FT (9)

P.T-O.
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4.    ian thffii;aq±:       rL-,

14.

(iFT)  €2500 tft irmwh 7 qQ aqT 4% ian ap.a aqr eriTa 8 as i2% aei-ire

ap a gil ¥i i5 rf ale wh aTa q±.I

(qF){2000,€3000,{4000FT:2,4,8qSqTafa¥-iE±.-€9000aFffiHrfu(n

rf qia) a aFaT iHTiT .a.I fflTia R i0%, ¥1 -uraTa`qRi

(TT)   {5600 ift rfu io ed ,a {i95i.a un a I TF8iq R aTa qR.I  L^

(q)  41 FrPe ian. €i`OO ra (wh ffa 2 q¢ Eta) ffl qtrqu.RT ri. qR ffl"

H 6o/o ffi €1

(¥)  rfu A: ffl]Ta =ioooo, erg 8 rf, ife.qaa {2ooo

rfu 8 : ama {8ooo, erg 6 qs, ffi qFa €i8oo

i0% fflia er tR rfu in a?

5.   I.:gqT life ith i± ftriifeFT iT an aTin :

(3x6=18)

•- fa .ed giv •``.
®

iERE  .(cu ft) 8 4 3 640

REri f4
6 2

tT1           ,J`540

i-fa i 1 i loo

rfu Ir an '30
20 -12f    r

Ll
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RE qaT€ aan life ian a Et5EaF 3EqTa iirm rfu q±.I

en

(18)

(iF) VEF ffi it 3fflt th in A a B rd €i in A i5T aTap €50, in 8 5T {30 €i fa

A ¥ 8 ch gaFT S gum iFan qTa enaT €i sqaaET ed FiH a 8 ch iooo inqT

HqT@ a.i  A i± to iain iaa rfu  -  fa 400 sqaaET €i  8 ifr to 700 iaF

-i3qRE gi ffiri, EF Tch.I                                                  (6)

(RT) ft Its its fiTin a :

Cji 3 4 0 0
SolutionCi Basic Variable X1 •X2 S1

`S2

1 1 1 1 0 6.

1 0, -1 1 2

(i) aTfin ire q±',

(fi)  X] I X2 ffl 3EqTET a i5a ENl

(ifi) ffl ifflan EGEan a? -

(iv) tan tTa in a?

(v) en irman ed.a?

(vi) xL ch I Ere fflfffi th ts qu ia5an qF€?

P.T.O.
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(vii) rfu-fl rfu ti en i€?

(vifi) rm aife. iFT ¥?

(ix) rfu-a trFT wh ggch3
+

(12)

(12000)


