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MEC-203 : QUANTITATIVE METHODS

Time : 3 Hours Maximum Marks : 100

Note : Answer questions from both the Sections

as per instructions given.

Section—A
Note : Answer any two questions from this

Section. 2x20=40
1. A monopolist has the cost function
TC = 200x + 15x2 and faces the demand

function given by P = 1200 — 10x. Determine

the profit maximizing price and output
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charged by the monopolist. What 1is its

maximal profit ?

2. (a) Distinguish between the following :

(1) Orthogonal matrix and Idempotent
matrix. 4
(11) Symmetric and skew-symmetric

matrix. 4

(b) Express the matrix A as the sum of

symmetric and a skew-symmetric

matrix, where 12
2 4 -6
A=|7 3 5
1 -2 4

3. Given the following demand and supply
functions for a particular commodity in a

single market :
Di=a-bPt
St=c+dPt
where a, b, ¢, d >0 and a > c.
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Discuss the dynamics of the price
adjustment process in the single market.
Under what conditions 1is the system
unstable ? 20
4. (a) Describe the properties of a standard
normal distribution. 10

(b) The weights of boxes of dark chocolates
follow a normal distribution with mean
25.8 kg and standard deviation of

0.5 kg. Determine the probability that a
randomly selected box of dark chocolate

will weigh less than 25 kg. [The area
under standard normal curve for value

Z = 1.6 1s 0.94520] 10
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Section—B

Note : Answer any five questions from this

Section. 5%12=60

x2—9
5. (a) Given f(x)=9 x-3
cx2+10 if x>3

if x<3

Find the value of ¢ so that f(x) is
continuous at x = 3. 6

(b) Evaluate limits for the following

functions : 6
X
1  lim
x—» e?X 41
2
.. . XS+ x-=12
1) lim ————

X—3 x2 -9

6. What do you understand by sample survey ?
Discuss the advantages of conducting a
sample survey. 12

7. Distinguish between one-tailed and two-
tailed tests. Write down the steps in

conducting the test of hypothesis. 12
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10.

11.
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Explain the following concepts : 6+6
(a) Norm and inner product of two vectors

(b) Linear dependence of vectors (give an

example)

Given a probability mass function of a

random variable X. 12
X = 1 2 3 4
Px) = | 0.4 0.3 0.1 0.2

Find mean and variance of random

variable X.

Solve the equation : 12

%—Sy =— 25 with y(0) = 6
X

Find the local extreme values of the

function : 12

flx, y) = xy — %% — y2 — 26 — 2y + 4
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12. Write short notes on any {wo of the
following : 2%X6=12
(1) Kuhn Tucker theorem
(1) Taylor’s theorem
(i11) Optimal growth model

(iv) Sampling distribution of a statistic
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1. el wwIfMR™ 1 @ ®od 39 SR ©
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P = 1200 — 10x & | 3R SAfehdd o1y 3T &R

3R W W el T HEd A RISC| ISR

AfRaT oY ot 2AThferd Shifsy | 20
(&) ffafed # 98 o= wifeg
(i) TR SR o 99 TG 4

(ii) TAfHA IR foom-wmiHa oege 4

(@) E A & Th FAMG IR TH famm-
AT TRl & INThS @ &9 H S ST,

el : 12
2 4 -6
A=|7 3 5
1 -2 4

fonelt Teh aoIR | forelt a%g & AT SR eTgfd e
TAYFR T ¢

Dit=a-bPt

St=c+dP¢

Wﬁmbﬂgd>0ﬁma>cl
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TH Teohol IS H hiAd GHSH Ifsham s TedTcHehd]

T =1 HifeC | I8 fhe @l & STavd STeraeyol
4. (F) U UHS JEMRT 3T i fagmoaed =

U HIfST | 10

(@) STh-Ahcie & fessl & o9 okl 3T

T § 3R 3T 339d a9 25.8 TR qen

YT "% Todae 0.5 TR €1 98 e

S IS fof Tk a5 €9 9 94 T fesd

1 a5 25 R | &9 M| [AHE TEH
Ieh & A Z = 1.6 & o0 &% 0.94520

B 1] 10
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—4
e : 39 9T H G (ol gier g9l & I qIST
5x12=60

5. (F)femmng:

x2—9
f(x) =4 x-3

ox? +10 I x>3

Xx<3

‘¢ T IE A AT hiW T flx), x = 3 W
Had & | 6

(@) F=fafed waHt st 9fiEmd Jh ST @ 6

X

. . e
1 lim
x—0 e2X 41
2 J—
i) fim XX =12

X—3 x2 -9

6. Yfdest Ha& § 9 = GHEA © ? T ufaew
T H & faRIe @l W == wifew) 12
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7. TH-U=3 TS fg-T=5 el § 9 T shifan |

TohdT STaYRON & Y0 & =07 SRy | 12
8. Tr=afafed Ghcamedi =1 =aren wify ¢ 6+6
(%) < afeel & JEm=Ie IR AdRe oA
(@) gfesn 1 e fuar (e ifen)

9. T AQfessh =R X o HWHA HF Held 36 TR
T 12
X = 1 2 3 4
PX) = 04 | 0.3 | 0.1 | 0.2

g Agfesd R X & ofgd SR faerwr stskfea
T |

o o o o

10. T=IfaRed THieRor sl 861 HhifST 12

%—Sy = — 25 Sdfh y(0) = 6.
X

11. F=falead wed & Tenfae =8 91 J1d i @ 12

flx, y) = xy — %% — y2 — 26 — 2y + 4
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12. TrAfafea § 9 fr<l & W oy femfiri fafem .

2%x6=12

(1) HT THERTHI

(i) TR HIHA

(iif) FeeH Fofeg gl

(v) fodt wifeas 1 gfaest erraed

X X X XX
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