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June, 2024
MEC-203 : QUANTITATIVE METHODS

Time : 3 Hours Maximum Marks : 100

Note : Answer questions from each Section as per

instructions.

Section—A

Note : Answer any two questions from this Section.

1. (a) Use Cramer’s rule to find the solution of

the following system of equations : 8

X, — 38X, +5X4 =0

P.T.O.
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Discuss the properties of orthogonal matrix

and idempotent matrix. 6

Define the terms eigen value, eigen vector

and characteristic equation. 6

Explain Taylor’s approach to polynomial
approximation. 8
Let F=R3 >R such that x =(xy, X g, Xg).

Let F(x)=e1"2+*3  Find Taylor’s third
order polynomial in the neighbourhood of

0, 0, 0). 12

What do you understand by sample
design ? List the advantages of sample

survey. 7

Briefly explain different types of sampling

methods. 8

What are the different sources of bias in

sample survey ? 5
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4. Find the time path and investigate the
behaviour of price in a market when demand

and supply functions are : 20

D, =86-0.8P,
S, =-10+0.8P,

Section—B

Note : Answer any five questions from this Section.

5. (a) Find the norm of vectors (5, — 2, 3) and
-2, 2). 4

(b) Find the inner product of the following

vectors : 4
1 (2,3,4)and (4, 5, 5)
(i) (—2,—3,4)and (4, 5,—6)

(¢) Define linear independence of vectors. 4

6. (a) Find the total differential coefficient of the

function x%y with respect to x, where

2

x2+xy+y2=1. 6

P.T.O.
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(b) Find out the concavity and convexity of the
following function over this set of real
numbers that are non-negative : 6
(W) f(w)=2u3—6uy?
(i) f(u)=-8u?
(a) Find the limit of the following : 8
3
@ lim 218
x—>-2 x2 -4
(i) lim Y¥F5 73
x—4 x—4
(b) What are the properties of a continuous
function ? 4
(a) What is meant by improper integral ? 4
(b) Determine if the integral Ijo xe dx is
convergent or divergent. If it’s convergent,
find its value. 8
Differentiate between the following : 4+4+4
(a) Parameter and Statistics

(b)

Type I and Type II errors
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Normal distribution and Standard normal

distribution

Let f:R2 — R? be defined as : 8
fx, y) =(e*¥, 2x* +3y?)

Find the Jacobian Jfat the point (2, 1).

Explain mean value theorem. 4

Derive the mean of the Binomial

distribution. 8

Prove that Poisson distribution 1s a

limiting case of Binomial distribution. 4

P.T.O.
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TH. T (37<9mET)
(Ww. @ S ®§.)
qAta gdreT
S, 2024

TH.3.H.-203 : uRwmoTeR fatfat

gag : 3 HyU2 R dH 37F : 100

FT . g9 9T G g F SR RINGER e

qAT—37
e ;39 9 9 fohel @y % W AN
. () W & fm &1 S e fefafea
GHITT 1 BA HIWT 8
~X, +4X, +3X, =2

X, — 38X, +5X4 =0
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oAtk 3T SR SHied g8 & T W
==l Hifs 6

T—agH  gH, oEiA Efey 3R
aAfaenefoer THeRton i gfinfua
EASI 6

SgIsl A9 & Ufd ok & SfeHI ol
quEEy| 8
qA iy F=R3 >R © fwas fog
y_c:(xl,xz,xg) 21 T difse &
F(x) = e¥1*%2+%3 2| fag (0, 0, 0) & fae
eR H1 e wife &1 sgudt Ja Hifea)

12
yfaeel fesed ¥ o9 w1 wHEW © 2
gfagel qaem & @l & gE asu 7
faf= yRr =1 wfq=em fafi &1 d@em o
EUERCAIE 8
gfagel gaeror | sifyafaat (biases) £
fafe= o = § 2 5

P.T.O.
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4., G99 UY H Y LU R GNR H HiHd B
SRR H e &I @ AT SR g wer
g 20

D, =86-0.8P,

S, =-10+0.8P, ;

HAT—

T : 3@ 9 ° 9 fr=l gier gea & S e

5. (1) "HeEl (5, - 2, 3) 3N (— 2, 2) & HHAH I

CAIE LY 4
(¥) frAfafea afset «1 aie oAwa [
HIT 4

() (2, 3, 4) 3R (4, 5, 5)

(ii) (- 2, — 3, 4) 3 (4, 5, — 6)

(9) gfeeil # Paw wWasa & gt
shifSTq| 4
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x® TEY H oM xZy & KA [99SH

Tl ST hITeTY, STel : 6
x2 +xy+y2 =1

frefafad sl i 37 ardfas 9est

% TgeEd W IWedl SR STEsherdl i

T HITTY, S SEOMCHS © 6

() f(w) =21 —6uy?
(i) f(u) =-8u?
frfafad &1 @ I Sifeg 8

3
@ lim 218
x—>-2 x2 -4

(i) lim YX*5-3

x4 x-4

T 9ad e &1 1 foua § 2

N

oo e 9§ F= Al © 2 4
fuifa ﬁﬁl'q o guha Ijoooxe‘xzdx
FfEd ® W emEr)| A sfwed €,
SHhT O A i) 8

P.T.O.
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9. fr=fafad & &= TR *ifSU 4+4+4
(31) e 3R SAfwe

(9) WK I 3R YR II Ffeat

(9) YO §ed 3R HHE GO de

10. (37) gH oSt f:R2 >RZ2 9 wrR W
frefa 7 : 8
f(x, y) =(e*, 2x2 + 3y?)
at fog (2, 1) W Sterife=A Jy 1 i)
(9) wA T YHA i HHSEU 4

11. (31) fgug sed &1 Hied Fcd— hifSq| 8

(9) fog =ifSw fF 9EET (Poisson) ded fgug
(Binomial) 929 &1 Ts g feufg 21 4
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