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MEC-203 : QUANTITATIVE METHODS

Time : 3 Hours Maximum Marks : 100

Note : Attempt questions from each Section as per

instructions given.

Section—A
Note : Attempt any two questions from this Section.

2%x20=40

1. (a) Test the linear dependency using
augmented matrix and find the

relationship if it exists for : 8
X, =(@1,2,3),
X, =(3,-2,1)

and X;=(1,-6,5)
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(b) Whether the following system of equations

is consistent or not : 8
x+2y=5
—2x +3z=-11
y—2z=8
2x +y—-2z=12
(¢) Find the eigen value of matrix : 4

21
A=
5
2. (a) Explain Taylor’s theorem to polynomial

expansion. 8

(b) Using Taylor’s approach, find Taylor’s

series expansion for the function : 12
fx,y,2) =xyz

around the point (1, 1, 1).

3. (a) Explain the purpose and procedure of

hypothesis testing. 8
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(c)

4. (a)

(b)
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Differentiate between Type I and Type II

errors. 4

Discuss the concept of one-tail and two-tail
test for the test of population mean. What

1s level of significance (a) ? 8
Consider the following Lagrange,
problem : 12
Maximize :
f(u,v)=u+3v
Subject to :
g, v)= u? +av? =10

Use the envelope theorem to estimate the
maximum value f (1.01) when a = 1.01
and check this by computing the optimal

value function f"(a).

Verify mean value theorem for the

function :

f(x)=x(x-1)(x-2)

1n (O,lj. 8
2
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Section—B

Note : Attempt any five questions from this

5. (a)

(b)

(b)

Section. 5x12=60

What i1s Standard Error ? Why is it

calculated ? 6

What are mean and standard deviation of

the sampling distribution of the mean ? 6

Check if the following function is
continuous : 5
Nx+2, <2

flx)=4x?-2, 2<x<3
2¢+5, x=>3

For the function f (x) = cos x, find : 7

(1) Linear and quadratic approximations,

and

(1) Maclaurin’s series expansion of the

function
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7. (a) Find —u,where: 4
o3
u=sin| —
Yy
x=¢
y="t

(b) How can Marginal Rate of Technical
Substitution (MRTS) be calculated with

the help of partial derivatives ? 4

(¢) Differentiate between a homogeneous

function and homothetic function. 4
8. (a) Distinguish between definite and indefinite

integrals. 3

cp ep w1 .
(b) Identify if integral J . —2dx 1s convergent
X

or divergent. 5
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(¢) Prove that union of finite number of closed

sets is a closed set. 4

9. (a) For each of the two 5 tuples : 9
x=(2,-1,-3, 4, -2)

and y=(3,-1,-3, 2,-3)

find :

(1) The norm for each

(11) Euclidean distance between the two

(111) Scalar product of the two.

(b) Define linear independence of vectors. 3
10. (a) Determine whether the function : 8
v=f(x,y,2) =—x> +3xz+ 2y — y? — 32>
has maximum or minimum value.

(b) Do you think quasi-concavity is a weaker

concept than concavity ? 4
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11. (a) Explain Kuhn-Tucker conditions under

constrained optimisation. 8

(b) Define a concave and a convex

function. 4
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TH, T, (7dyme ) (TH. T g, 6T.)
AT gha
feawr, 2024
T3 E-203 : uiwmoTeR fafeat
ggg : 3 qU2 SFaT 3F : 100

e : FEF 9T G [FREIFAR T F IR [T

WT—eh
e ;3 am 9 R @ we % s S

2%x20=40

. (%) Hafi@ oMo &1 ST FE fEw

fredar 1 whemr Hfew ok afk dNg @

qv Fay @ﬁl@ : 8
X, =(1,2,3),
X, =(3,-2,1)
qen X;=(1,-6,5) |
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(@) g & frefatad yomet 9 a §

Tl 8
x+2y=5
—2x +3z=-11
y—2z=8
2x+ty—z=12.
() SMFE oK1 3T A A HINT : 4

s

2. (F) g 99 & U0 IeR & UHI Rl

HHART | 8

(@) R & ISHU & ITAM Hh  oR
ggen 4 fag (1, 1, 1) & & wew

f(x,y,z)nyzaﬂ%lﬁﬂﬁml 12
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3. (%) Yoy wdyur & I2gd SR gl

AT hiTsTd| 8

(@) TR I 3R YR II A & o= 3f®

EdlSI 4

() TEfe A & qher & fr Th-ges SR
Y-Y=8 IR HI FAUYROT W T FHISC
Trefehal R (o) FME 2 8

o A

4. (&) T=Afafed s goen | f9ar sifen .

12

AU

g, v)= u? +av? =10

& A f(w, v) = u + v HI Afuwa

HIAT S ¢ = 1.01 B, I8 Aferhad A
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£(1.01) T MMheT HE & oW, T

THT 1 SYAN HIST 1 THR! S

SqH oA Wer f(a) o ReH gNW

HIfST|

(@) Ffafed wem & fau J1sa gea 9= a &

T hifelg 8
wﬂm(pé)ﬁWﬁHfu»=ﬂx—Du—m|

HT—g

e ;W 9Om 9 fEl uie weE ® SW ey

5x12=60
5. (%) WHe A N T ? THH! UM o

St g ? 6
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(@) 9ied & Ufgead ded & Hed R uEe
e w1 ® 2 6

6. (&) Sira wifse foe @ fafafea weaa wdaq
2 5
Nx+2, <2

flx)=4x?-2, 2<x<3
2¢+5, x=>3

(@) ®eH f(x) =cosx & T : 7
G) Mo @ik fgerdt wf=m &1 smewed
SHIfTE, qe
(i) B & foq Heenfa g@en o1 fomn
ST
7. (%) % I HIFST, ST 4
u=sin(£j
y
red
y=t
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(@) otk Sfaehels] i FeEal ©  HHd
qehien! FAeamas &t X (MRTS) @1 TOMT

%4 &I S ® ? 4
(1) HEEEA Hod oI wERYd Wed o Sfdl

TS Hifg| 4

o

8. (%) Tiv=a wwma &R oiHR=a wuda &

e AR TL Hifu| 3

(@) TEaItu fF g j:’idx SER ®

e
T ATERI| 5
(m) fag =Sy & Sga wg==a =+ ufifma
HET H W TH WA T ¢ 4
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9. (®) T 5 TUH : 9

x=(2,-1,-3, 4, -2)

IR y=(3,-1,-3,2,-3)

% fau I +ifs .

() Ydh hT HHh

(i) I & d= FHAteI g

(iii) T ST ST TUHEA

(@) wfeet &t Yaw waaa w1 gl

it 3

10. (%) fruif@ =sifse & wae 8

v=f(x,y,2) =—x>+3xz+2y— y? — 32>

F1 Afehan a1 =Fd9 TE § A1 T
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(@) ¥ 9kl wm ® fF ond-srader,
JEAAd T g H Tk HASN TR
%I 4

11. () TR TAHHW & AAd Had-<hl

Yiadel i AR hITST| 8

(@) 3T TS 3Taddd Fead sl aRfod shifsa)
4

XX XXXXX
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