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Mr. X borrowed Rs. 15,00,000 from bank and
decided to repay it by equal quarterly instalments
over a period of 5 years. The bank charges interest
at 6% p.a. compounded quarterly. Calculate the
amount of quarterly instalment. Also, find the
interest and the principal paid in 15" instalment.
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.

2. Answers may be written cither in English or in Hindi,
but the same medium should be used throughout the
paper.

3. Attempt all questions. Marks are indicated against
each question.

4. Simple calculator is allowed.

5. Log, annuity tables and Graph paper will be provided.
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ol @ fog fdw , - | ¢ cakiieres G ue O
1 W WEE-1E & fem @ gw e e Fuife e w s
2. I ISR @ R ww ¥ P W wwd ?, AT Q IW

N W w1 vE & e I R we we Find the purchase price of Rs. 5000 bond,

. / © redeemable at the énd of 10 years at 10%
3 @y S B S 2 TS W @ 9 A R e premium, and paying annual interest at 4%, if the
£ _ : yield rate is to be 6% p.a. effective. (5)

4, W UE GURY Remeed S FEE 2 |
T 5000 ® ®E & WA e G g, T 10 T B

5. @i, e wferr (TgEdt 2aw) SR W A e HAr ‘ : 4 30 ¥ 10% AR T SF w2, AR A R/ 6%
" A | % w9 ¥ v sk 4% W afie ww @ w A
| . ' wEE B R

5. (¢) An asset depreciates at the rate of 10% p.a. for

. (a) A firm purchases two machines at a cost of Rs. the first two years and then 8% p.a. for the next

31,000 and Rs. 35,000 respectively. Both machines _ : three years, depreciation being calculated on the

have a useful life of 4 years and have zero salvage diminishing value. If the cost of the assetis!

values at the end of 4 years. Find the depreciation 45,000, find the average rate of depreciation and

the depreciated value of the asset at the end of
the fifth year. :

of each machine for each year using matrix .
notation if:

(a)- Both machines are deﬁrcciated by the q ' + (c) v uReefw ¥ ved & B PR 0% v af f.w
straight-line method, ' . ' A w2y R ad R =@

- s e B s (REERM) @ @ e W

' P.T.@¢



671 26

P UCSPIRE SRS S ST QU G ¢

FH A R R T B?

5.  (b) Suppose a fnachine costing Rs. 90,000 is to be
replaced at the end of 8 years, at which time it
will have a salvage value of Rs. 12,000. In order

to provide money at that time for a new machine

costing 20% higher than the price of the present
one, a sinking fund is set up. Find what amount
should be set aside at the beginning of each
quarter, out of profifs, for the sinking fund,.if the
fund earns interest at the rate of 8% p.a.
compounded quarterly.

(b) W AR B v T A T 90,000 B FEE!
8 W & Jq A ween W (whenfiw) 2, 3w @
TEE AR 0 % 12,000 B W1 S B A
& wE A 20% e wEE AR G e @ R
v wfe ffr 9 wow & o @ TfF S @
U I9A B w1 A S F vRw e @
oo &, T ¥ A P e Wl Bl @ forg e
@@ e wRe, it we A 8% why af fwd wwafe
#it w A I I B B

671 : 3

(b) Both machines are depreciated by the sum of
years digit method,

(c) First is depreciated by straight-line method
and second by the sum of years digit method.

(a) = % wwE: 31,000 T 3N 35,000 T N FAE
F A 7R @A 21 AR A = IR e
49F F R IR 4 9 @ Fa A I A B Frare
¥ g ¥ Wew gRaw (ARIE) # 3@ w@
mﬁ%m‘mmmw(mjm
Hifor afe: :

(i) =9 = = et Y A (Re - Auw)
T yEwfeaa (weaeE) fhar wmen 2,

o (i) o Y ad s R (Rt ) @ am
"&_mﬁ%qa () fFar e 2,

(iii) ek Wl T A T A (R - A=)

W R @Y 7T = ol s R (Rie duw)
. @ AW ¥ Efeaw () fem e 2

| il B 1
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OR

To control a crop disease it is necessary to use 12

" units of chemical A, 13 units of chemical B and

15 units of chemical C. One barrel of spray P
contains one unit of A, one unit of B and one unit
of C. One barrel of spray Q contains 2 units of A,
6 units of B and 5 units of C. One barrel of spray
R contains 3 units of A, 2 units of B and 3 units
of C. Find how many barrels of each spray be
used to just meet the requirement. (Sd}ve by

Matrix Algebra.) - () .

wE W AwG w FabE s S e s A R
12 TEEA, EEtE B #t 13 TEEA ok ke C
N 15 THEA B AN FEN WS Bl B W PR
UH A A A 9 UH T, B & vE gE i C
T T B 21 U W Q W A A A # 2 T,
B & 6 s@rEdl 3k C 9 5 zwEdi A A1 W R D
vF ¥ A A RN 3 gwEdl, B A 2 g ok C R0

3 Tl AW ¥ W dhi B SR sk sawE

FEAFEHA B W FAE D R vR@E B P T @
=1 I9an frar s @ (e Semia g sw i)
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Rs. 5,000 in 6 years, and a final payment at the
end of 4 years. If the interest rate is 7% p.a.
compounded semi-annually, how much is the final
payment? :

(a) 8,000 TR F HE WU 3@ A 2 T @ 3] ¥ 3R

10,000 TR H T 3 A 5 A A 7 ¥ R
A 3 W W 2,000 TR & EE, 6 °a A 5,000
TR F A, IR 4 A DR AT A T A
e S 21 af e ) sl -t TR w 7%
ufa af 3, sfew spree ww Ao ?

OR
e

A certain bank offers interest at the rate of 6%
p.a. cofnpoun—ded quarterly. A competing bank
compounds its interest continuously. What rate
should the competing bank offer so that the
effective rates of the two banks are equal? (5)

ﬁf%mé%uﬁﬁaﬁa%ﬁwﬁaﬁ%mm
we B uw weend A FO Ww F TER 9 g 3

P10
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1 qAfwa w8000 — 112231 W =Y weem @ forg (b) An economy produces only two commodities X -
AT 99 A F and Y. The two commodities serve as intermediate
' inputs in each other’s production. To produce a

unit of X, 0.3 units of X and 0.6 units of Y are

OR -needed. Similarly, to produce a unit of Y, 0.4 units
; of X and 0.2 units of Y are needed. 4 and 6
1 - | I ik y labour days are required to produce a unit of X :

and Y respectively. The wage rate is Rs. 250 per
labour day. If 240 units and 360 units of X and Y

The elasticity of demand of a commodity with : y u. . '

respectively are needed for final consumption, find

; 5p the gross output levels of the two commodities.

.respect to price is calculated to be (p.3)(p.2)° Also,calculate the equilibrium prices, total labour

, 3 requirementand the total value-added.
where p is the price. Find the demapd function, if e ;

it is known th‘at' the quantity demanded is 5 units

at p = 3. (6) = (b) ol af -yt ¥ B A T X 3N Y @ Tearew
: o e 1 3 agd vw TR & Iewed ¥ womad
o @ wan A Bl o A oW A A @ - o (F) B F A el XA
_ @l AW 3R JEE I B @ fore X A 0.3 T
ﬁmaﬁ%,aﬁpmiuﬁnw B AR Y & 0.6 TEEA N FEEEA BN B1 T WE,

Y @t T W EE AR S IERT & R

fre, X &t 04 A IR Y AN 02 THEA &

EwEa A B Fw X 3R Yt oF g

I wE F Y 4 3R 6 s (weR) A &

5. (a) A debt of Rs. 8,000 due 2 years from now and mﬁ?ﬁilﬂﬁ@'ﬂﬁﬂﬁﬁﬂﬂﬁm(‘m{{)
Rs. 10,000 due 5 years from now is to be repaid ¥ :

: o 21 aR s Smim v@ wwe @ fow X sk Y

I A, alk a8 gar o o # R A e W )
p=3 W5 T B

by payment of Rs. 2,000 in 3 years, a payment of
‘ ERTO
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N FAM 240 FHEF I 360 THIEAl A rEwEEA
2, @ A TgA F Fhe IeeA (HITYE) TR A
FIRI FE FAA, WG B, {E A (TR
EEEd IR T q9 e () A e AR

OR

A twoindustry input-output relationship is given below:

Industry 1 1I Final Demand | Gross Output
k: 80 60 60 %

i 50 100 | 150 300

Labour days | 100 | 120

Using matrix notations, determine:

(a) Gross output required to satisfy the new final

demand of 90 and 120 units for industry I and II.

'respectively. Also, test the Hawkins — Simon

~ Conditions for the viability of the system.

- (b) If labour available is 250 labour days, is the
solution feasible?

611 23

A agall x, 9K x, B fw I d6m RS p, sk
p, & W ¥ W waw o wwR A Ry w F

070883 -
5>p €

06 04p, 7
i x,>p, e

Wt @ R s A AR o Rk @i
o aqd st ¥ o | TER s, aw W wlE
w5 W A e A A A A A
Bt } sl W o wa-weE A9 o 9w N A
w ol w2

4. (b) A piece of machinery costs Rs. 12,500. The total
cost of opération from the time of purchase to a
time t is given by the function 9t + 16t. If the
machine is sold after t years, the resale value is
given by the function 8000 — 11t*. Find the optimum
time for the replacement of the machine.

(b) #M=E A v fa A F 12,500 A D @ w@
¥ TF WA t T IRAEH N HA A0 92 + 166 FW
A g ) AR T R AN B A I w2, A

PO
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et & @ ¥ 3k R o C = el v ¥ W
S 21 FfRa ARA s @ o1 ®9 9% W0 @
wfRy 3R wd & q ¥ | ™ T AWM

OR

The demand function for two commodities x, and
X, in terms of their respective prices p, and p, are

. 0.5p,+3
given-by: x; = p, 0 ¥ wa .

: 0.4p,+ 7
= '0~68 L
and X, =p, |

Find the four partial elasticities of demand and
determine whether the commodities are
competitive or complementary. Also, show that

the direct price elasticities of demand are

independent of prices whereas cross-price
elasticities of demand depend on the price of the
other commodity. : (6)

671 7

(c¢) Equilibrium prices if the wage rate is Rs. 60 per
labour day. 3 ; B A

Rl a-aﬂﬂlw—mﬁuﬁ%ﬁmwﬂz

se@er| | |1 | 3w AT | T Seued

l 80 |60 |60 » 200
! 50 | 100 | 150 300
HIAGT ;
Gaw | 100 | 120

Waw wRaw (AT) T IW FD, T AR

(a) J9@m [ 3R 11 & fore s 90 3R 120 Twrgdl
% wiEe R @ W s @ e smaws e
I o e, few @ meesd@ & e
Fifta - argn TAl @ qdeEe Hifed

(b) @R woigd 250 T WY wfiew Rew & @ W IverRa
%ﬁrwmmﬁwwaﬂtm%?

P.T.O.
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(c) afd wwgld &t =X 60 ¥ wiy sfver Raw 2 O wgem

e A o

(a) Find the dual of the following Linear Programming

Problem.
Maximize Z = 8x,-6X,+7x, + 2x,
Subject to the constraints
4x,+3x,+6x, +x,<= 40
X, +2X,43%, +x, <=3
9x,-5x,+7x,-x, >= 60
6x,+2x, +4x,= 47
XXy, X35 X, >=0

foaegiotrs smaer e wemm A S ST G

671
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aﬁwmmmx,:u_f—; #x, =19 -

P
20

X e I (FIeqe) F1 I A N S o
R WA W I wE AN B R wn i
TG e a8 yafe o B At o A aw A
W AOR A e S FEs @ s

#1 IFH FHA T BT C = 150+120x B, e

(a) The revenue and the cost rate of an ABC mining

-

operations are, respectively.
R’(t) = 12 — 3t'3 and C’(t) = 4 + '3

Where t is measured in years and R and C are

- measured in millions of rupees. Determine how

long the operations should continue and what the
total profit will be at end of the operations?

(i) mwm‘aﬁmsﬂtmmm: 21

R'(t) =12 -3t ARC'(t) =4 + 118

P.T.O.
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(c)wma}mma&@%maﬂﬁm
Q=° = aK© + bL*

TR e, wavE #ifer fF 39 Seed wed g
I FEAEET B e @ 9 B #

OR

A monopolist charges different prices in the two
markets where his demand functions are x, = 12

P P2

20
C = 150+120x, where x is the total output. Find
the prices that the monopolist should charge to
maximize his total profit. Also, show that higher
price will be charged in the market having lower
elasticity of demand. (6)

T ToER A AR F AR - o HA A A B,

- Eand x, = 19 ——= . His total cost function is

671 9

m Z = 8x,-6x,+7x, it 2x,
4x +3x,+6x, +x, <= 40
-xl+2?<2+3x3 k<=3
9% ;=5X,+TXy-X, >= 60
6%, +2%, +4x, = ‘4]

X;5Xps Xgs x4>=0

A retired person wants to invest up to an amount of
Rs. 30,000 in fixed income securities. His broker
recommends investing in two bonds: Bond A yielding
7% and Bond B yielding 10%. After some
consideration, he decides to invest at most Rs. 12,000

PTG
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in Bond B and at least Rs. 6,000 in Bond A. He also

wants the amount invested in Bond A to be at least

equal to the amount invested in Bond B. What should

- the broker recommend-if the investor wants to

maximise his return on investment? Solve graphically.

(6)

v dJarga wfe Pftew s aeh sffd ¥ 30,000 T
& @ A AW e e 31 IE Iq A @
¥ PRy wer N waE @ R A v A wm 7% ok dne
& & @ 0% T AR T F AR, T AR @A
Jferhad 12,000 T4 3R A T H FH A FA 6,000 T
& oW FEw w1 Baw S 2 98 g8 W e
2 for df v ¥ FAw o aft @ & o e @ N PR
& T AW F TR B A R w wEn AR R PR
fFaw o wlewe Y sftean wen aea 27 WaiE
(wfher) ®7 A W Ao ey

(b) Given below is the éimp]ex tableau for a
~maximization type of linear programming problem:

671
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OR

For a monopolist, the demand function is x =

\J2200 . p with MC = 200 + 2x%. Determine the

consumer’s surplus at the price which the monopolist
will like to fix. : (6)

& Tomer & fow, W wem x = /2200 . p ® ford
MC =200 + 2x%. 31 Judean & A = 39 Fg @
e W FAuiRa il R somer di% w@ T wen g

(c) Find the elasticity of substitution for the production
function:

0F = alo® + bl

Also, show that the isoquants generated by this
‘production function are always negatively sloped.

Pr.O.
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(vi)

- (vii)

.price be 1ncreased so that the company S

(viii)

(ix)

(x)

o
“solution and what is the total proflt'?

12

What are the shadow prices of the machines?

If a customer is preparéd to pay a higher

'prlce for product x, how much should the

profit remains unchanged?

How many units of the two products x, and

X, are bemg produced accordlng to this

What is the maximum you would be prepared ;
* to pay for.another hour (per week) of capacity

on machine A, B and C respectively?

If the company produces 6 units of x,, how
many units of x, and x, shall have to be
reduced, if any?

(b) mﬁmﬁﬁm%ww‘f&ﬂ%w
R wwl A @ w2

671
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"OR

A firm has to produce 14,400 units of an ‘-iiem per:

~ year. The production cost of each unit is Rs. 5

and the carrying cost is estimated to bc' 10% of

_the value of the average inventory. It costs Rs.

25 to make the machine run regardless of the
number of units produced in a run. Find the _
economic lot size. If currently, the firm produces )
in the lots of 1,000 units, find how much can the

firm save if it produces according to the economic

" lot size. | it (6)

f&ﬁﬁaﬁwﬁa&-waﬁiﬁm,aoomﬁﬁ

rm‘mﬁm%ammﬁfﬁmmﬂ 5 R

2 3k T AR ShET WEEd ® A W 10% BN F
A 21 AT Y T AR AT K 25 T E I

2 @ B g AR D g A el W aficg w gee

21 TREiRE wue agw | SRR okt adee ¥,
1,000 gﬂﬂsﬁf%wﬁtﬁmm%,@mw ;

R FEER I wE B

PLO.



e 18

3. (b)Att = 0, the annual world use of natural gas was
50 trillion cubic feet. The annual consumption of
gas is increasing at the rate of 10% continuously.
Assume this rate remains the same in future.

(i) How many cubic feet will be consumed in
the next 10 years from t =0?

(if) How long will it take to use all the available
gas if it is known that world reserves are2200
trillion cubic feet in the beginning (assuming
that no new discoveries are made)?

“(b) t =0 W, wgkw N o affe fea w@m s0 R

wfid He an A N 9l @wa TmER 10% 8w/
¥ 9 @ B AW AR B aw = wive ¥ wwe w @
I

() t =0 3@ 10 ad ¥ By o Be w0
Iol B w7

(ii) aﬁmﬂama’maﬂ%ﬂmw
i aft 78w e B R Wer wwome A
monﬁﬁmﬂﬁmﬁa‘%,wmgqﬁ:

671 11
Gy [ Bagic 130 (403550 0 0 Quantity
Variable | x; | X2 |xs S; [S: |S; i
R I e T
35 % 5/6 |0 1 -1/6 | 2/3 | O 21
0 S3 -5/310 0 -2/31-1/3 11 B

Answer the following questions, grivin'g.rears.ons in brief:
(i) Does the.tablc above give optimal solution?
(i) Is this:‘solutioh feés_ible?
(iii) Is th‘e solution degenerate?

(iv) Does the problem have alternative solutions?
If so, show one such solution.

(v) If S, is the slack in Machme A (in hours/
‘week) S, 1s the slack in machine B (in hours/
week) and S, is the slack in machine C (in
hours/week) which of these machine(s) is
being used to the full capacity when producing

according to this solution? :
i ReELC),
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m%wsa%%aﬂwﬁrmﬁ# ) <t g e
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A I e w27

-aﬁaﬁémxlmﬁﬁv'a&ﬁaﬁw

g & fog a2, A R e werd o
wfty @i w @ w eRafi @7

Hﬁm( ) ® IR x, AR x, AN
Jedl ot et Al o e R W
2 3 @ @ w27

w7, R IR A R WA B T ue
st (sfr aae) F S AR e @ f

ma@wﬁﬁmﬁmﬂm%mm',

& Fha?

_uﬁ-m_xlaﬁémﬁmmm%,
A x, IR x, A PR TEEA B A FE

B ?

e e oot R

- OR

A company pmducgs'_ three products, Pl,' P and P,

from two raw materials A and B, and labour L. One
unit of product P,, requires one unit of A, 3 units of
B and 2 units of L. One unit of product P, requires

2 units each'(,)f A and B, and 3 units of L, while one

unit of P,, needs 2 units of A, 6 units of B and 4 units

of L. The company has a daily avallablhty of 8 units .
of A, 12 units of B and 12 units of L. It is further
known that the unit contribution margin for the
products is Rs 3, 2 and 5 respectively for P, P, and
P,. Formulate this problem as a linear programming
problem, and then solve it to determine the optimum
product mix.Does the problem have alternative

solutions? If, so find one such alternative solution.

(12)

= @R A T A AR B, d TR O3 A 3T,

P, ¥R P, @ JeH FA BN IE P, W CF L
F IET 3G, A A g T, B & 3 g@EA AR C A
2 TEEA B EEEE A 31 INE P, F TH THE D

"W%aAsﬁrBaﬁzmaﬁ?cﬁa'ﬁsﬁta%

M
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S A 2, wafs P, e A v T @ R A
W 2 T, B A o6 A dR C # 4w @
ST A R R T A R 8 T, B A 1
Tl ok C A 12 Tl @ A i w @ 2w
# fg oz W 7w 2 B g @ Ry g A wi
P,P, 3R P, & fwwm 3, 2 3k 5 v 21 39 wwam

A T AR AWP e @ w0 A daw A, e B

T s Iee P FefiRe S @ g @ Ak w0
e & At Reme (dtwgga) 27 o o, @ Y@ o
Aeforen fer (wieasa) i SRR

(a) The manager of a bookstore determines that when

a certain new paperback novel is priced at p rupees

~ per copy, the daily demand will be x = 300 - p?
copies. Calculate the elasticity of demand at a
pr_ice‘ where total revenue is maximum,.

(a )mﬁwwmwmﬁ%ﬁﬁam%%
v v Rfid v Iwds ST @ A wR s p
Tl 2, A e W x = 300 - p? wfdl B 3@ S

AT A A e AR T e Ao s

1 {

671 ol

Cj afd% . |30 |40 |35 [0 |0 0 |&mE
MNoaa (x |[x x5 |5 S; |Ss |

40 Xo 3 11 0. |13 |13 [0 [12

35 X3 86 [0 4. [~46 |28 10 2%

0 T T G N R e e

A ¥ e T gy P T B e

(i)

(i)

(v)

N R i gee R () W
. _ it

‘w’qruaﬁw( TIF) WA OE g (e )

87
a:mfamq( 79 ) Sanes 27
wm%aﬁﬁqﬁw )@ ¥

uﬁm,a%mﬁaﬁé_w.mwl

aft A WS, (9 /A ¥) ¥ R B
2, B Wil S, (W /v ¥) ¥ Pifera 2 2

¥R C Wl S, (ﬂﬁ/mi)ﬁﬁ&mﬁéﬁ
2, @ @ faemT (dieaws

)%BF;IHRGWT?F{

P.I.Q.



