Total No. of Printed Pages—15
2 SEM TDC GEMT (CBCS) 2 (A/B)

2024
( May )

MATHEMATICS

( Generic Elective )
Pa'per : GE-2

Full Marks : 80
Pass Marks : 32

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

Paper : GE-2 (A)
( Differential Equations )

1. (a) wﬁwf%qzﬁy)%mmﬁm 1

Write the order of the differential
dy 2

equation —= =(2x +

q z =@x+y“.

(b) xdy-ydx oI AR SFAA SeAMT <O forar,
e 3N ;| 1

Write an integrating factor for the term
xdy —-ydbx, so that it becomes exact.

\
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(2) (3)

0 W1 xY_y=logx3I IR SFW (b) b wTF SRR PR f; TE S,
a ﬂd" , i TR Feg 73, B 1
|
T A . Write when two solutions f; and f, of
Find the integrating factor for the a differential equation are linearly
equation x% -y=logx. independent.
2 . ‘ d2y
() S @ sinx oA FNF]T —Z +y =03
(@ e w R e RRD) - 4x3=12 ™ 22 Y
Sol== (any three) : AT T —o0 < X < 0oF AN O] FAYM | 2
ﬁ'::%ecz yg_y_ +2xtany= X3 Show that sinx is a;l 2solutlon of the
dx differential equation ——% +y=0 for all
(i) dy _x+2y-3 dx
dx 2x+y-3 i 3 —0 < X <oo, .
... di i : . d, x 4x
(m},aqusys_xy (d) c*?{sardz da: e* wWF e** AW
d ——i’-say+4y=oa o< X <00 TEAES
(iv) e* ZY =2xy? + ye*
dx RFeIR o T | 2
(v) (x? +y?)dy = xydx ‘ Show that e* and e** are
linearly independent solutions of
d2y dy _ .
2. (@) T x? O — o S AR REEE 22 S tW=0 on the interval
x :
Joq T W, (508 TR MYRT SFy= o 1 <X <o,
d;
If x? and -—15 are linearly independent _ (e Yy=px+p, p= Exy- R T foram
x \

solution of a differential equation, then \

- Write the solution of y=px+p, p= i.'i
write its general solution. dx
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(4) (5)

HH ST 90 3

Solve (b) m F (R @en fB$RoN) - 5x3=15
dy Solve (any three) :
b= tan(px—y)’ bp=— 2
. . dx () LY 3% oy ax2
dc? dx
(g) >HH I (R e «@br) - y 5 )
i) x28Y_3, W 402
Solve (any one) : (i) x 22 x—t y=2x
() u=3px+6p’y>, p=%c’- 2 )2
- (iii) (Ex—z—+1] Yy =cos3x
. d%y . d ,
() <2-222+y=0,y0)=1 y0)=4 .
dx dx . dy ,dy x
(iv) ——2—Za+2y—e sinx
AN F90 2 . 5
) . (v) 2+-d£—x=-2t,£+-d—y—3x y--t2
Solve : dt at e dt
3 2 |
_ng—z—jxg—%+2y—0 az 3
4. (@ P e TWRT 22 4[9Z] _ormm
o ox2 \dy
5 2y g form 1
, Yy y Y _ .= .
3. (a) wRF AN 23 —3E-x-2— +3a -y=0% Write the order of the partial differential
2 3
‘fﬁ’ﬂ? FaCo! forat | 1 equation —a—f +(g—z) =0.
Write the complementary function of ox Y
the differential equation (b) TTFA SN ap+bg =23 AN ToF
3 2 \ AR forar 1 1
g._g.—sg_zq +3£2—-y=0 \ .
dx dx dx Write the Lagrange’s auxiliary equation
forap+bq = z.
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(c) RT IPF waFe AR g forar | 2
Define a linear partial differential
equation.

@ R @ RRER et IR 4x3=12
Answer any three : '

) xy TS FERS r JPIER SR
(MY ORI ARNFAT o 1|

—orm the differential equation of
all spheres of radius r having
centre in the xy-plane.

(i) AR A
So!ve:
ptanx+gtany=tanz

(i) ST FA7 :

Solve : °

z(p-yq) =y* - x?

(iv) Y F]q ¢

Solve :

g=(z+px?

(v) W 3]0 .

Solve :
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S. (a)

(b)

(c)
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(7)

@3- R ¥NF foran 1

Write the one-dimensional diffusion
equation.

Pu_ % ot s8N, SRq@ T

ax? oy>
Tl R =, Rdy F1) 1
Determine whether the equation

ax2  9y?

is hyperbolic, parabolic or elliptic.

e F (R @ ) ¢ 5x2=10
Solve (any two) :
2
o 2~
2
i x22=22
(tii)g:—f-xqﬂ’
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Paper : GE-2 (B)

( Econometrics )

1. wm el IR Tfreqr/Ter fm : . 1x8-8
Choose the correct answer/Answer the
following :

(a) T I AGARNR 24

The parameters of normal distribution
are

(i) NG p TF TF Roed o

mean p and standard deviation ¢

(i) MG p EF n

meanpand nt

(i) TASTNR TR BMWF B, UF TF
R o

moment coefficient of skewness f3;
and standard deviation ¢

(iv) O 9% 1
Oand 1

24P/955 ( Continued )

(b)

()
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(9)

k-RGT o (ARE TRRT S  @moo!
ST ITEION SoifRf s fiw 2

Which state indicates presence of
multicollinearity in a k-variable linear
regression model?

(i) R?3 I 7 oIF WS t SPISER I

e
Low R?2 associated with few
significant t ratios

(i) R’7 TH ®® W™ t SPICER W
bl |
High R?, but few significant ¢ ratios
(iti) TRRA-AGA d-7pF9 TH 2
The value of Durbin-Watson
d-statistic is 2
(iv) t PR Oy, =

t values are significant

AE (B8 o8 @eol R AT I/|] F
7

Which of the following is detected by
Park test?

(i) fREx-Roiferer/Heteroscedasticity

(i) FA-T2TT9/ Autocorrelation

(iii) ILICII/Multicolinearity

(iv) fA€®9 3T/ Specification problem
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(d)

(e)

(9
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(10)

FAA R R
Dummy variable takes the value(s)

) R @ e s
any irrational number

@ =

i 1, 0

iy R @ moiks swam

any natural number

Sl R FiHe s fRar
Define type Il error.

ﬁhﬂiﬁmﬁsrtsacama~ﬁhamvr%amt¢mu

Mention one cause of the presence of
heteroscedasticity.

TERT R B wAPRPT v
TEREFIR b1 TR ey |0

Mention one effect of inclusion of
irrelevant variables in a regression
equation.

( Continued )

2. waa1ic#narnﬁ®n~eﬂv5511$ﬁnﬁwﬁ:
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(11)

() 9B ARTRE AT I a7 I W, Wz
An estimator is said to be ‘best’ if
(i) X FTeT PRYE =
it possesses minimum variance
(i) X TH FPARE W
it possesses high variance
(i) TR TR I 0

its mean is 0

(iv) X TN

it is unbiased

Write short notes on any four of the
following :

(@) e R?
Adjusted R?

(b) 8% 2R =H
Type II error

(c) TTAT T QAR e 1 FRPAR

Sources of the presence of multi-
colinearity

4x4=16
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(@) x*-3%=
x2-distribution
(e) 4R Pvow I5-(OLS) &S
Ordinary Least Squares (OLS) method

8. (@) (i) P IGT IBPR Sy w401
Mention the properties of normal
distribution.

(i) = GoR (AR AREE Ry sqie
[ 90U
Briefly explain the property of
linearity of an estimator.
%31 /Or

M) () Re o8 oI Re® o789 To© A4y
o[ ¢

Differentiate between null hypo-
thesis and alternative hypothesis.

(i) om6e % AfSPfe oS AYLFT woeffa |

Differentiate between parameter
and statistic.

(i) 32 R TR R e

Mention the conditions for applying
x2 test.

24P/985 ( Continued )
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4. (a) WEET W Y =a+pX; +y; fw R

OLS SReRPR e (aRke Feeers weere
=] I oM 90
Given the regression model

Y; =a +pX; +u;, prove that the OLS
estimators are best linear unbiased
estimators.

31 /Or

(b) fRaere SYR o[ 3RS SRR WeIT Y
QO X HF XJ S4IC Y FFeq 41 :
Estimate linear regression equations of

Y on X, and X on Y from the following
data :

5. (a) k-RYT o (IRF T W y = XP +ud
o[l B3 MyRe Pre I wFEE AT T4 1

Derive the ordinary least square
estimator ﬁ from the k-variable linear

regression model y = Xp +u.

11

11
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(14). (15 )

% /Or 7. (@ BgRaom R R e, 9B s wl XA
Yi =Bo +leli +BZX2i +U;. ﬁ’ﬂ, Ta
(B) () FHTR O TRF WA AT | 4 wIRGR RIS SR wRER T WG A
© s . Y, = X + Ve, TR ofRT |
Briefly discuss the significance of - €= %0 +& T T H R 5+6=11
the error term.
e What is specification  problem?
(i) **% *NHR NPT TR S Suppose, a true model is
. . Al 7 YI =B° +leli +B2X2i +U;. But instead
Briefly discuss the steps involved in of the true model you have estimated
hypothesis testing. the model ¥; =aq +0,X); +V;. Show the
consequences.
6. (a) IWIE R? WR wRemz B R ®JT /Or
TR PRI SomPTR ST 401 | - |
, 2+2+7=11 y ) RefEe PR AR B R fdRa wem
What is multicollinearity? What are its o T O SeACE S e
types? Discuss the remedies of multi- f5 R e ¥ | 6+5=11
collinearity. What are the consequences of

specification problem? Discuss Ramsey’s
regression specification error test to
1/Or detect the specification problem.

(b) TERTE R uE TR R 2 e ek Kk
fPre T ARSI WA FA1 242+7=11

What is autocorrelation and what are
its consequences? Discuss the methods \
to detect autocorrelation. !
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