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{*Generic. Elective )
“Paper '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. 9ero il IR Sel o 2x4=8
Answer the following questions :

(a) TR STFE ANIICH! Reasan w4

Consider the following differential
equation :

d2y dy 3 _
?&5(&) +6y=0
e B8 fAdfa 31 s (R = @\ 1= foran

1+l=2
What is its degree? Is it linear?
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(b) 41 (Let)
F(x ) =xy® +2x%
ey B W
Wind e total derivative .dF.
o) YR LR e SRR AR Ty -

Show that the following differential
equation is not exact :

ydx+2xdy =0

(d) TR TRNIABR oo Seofe Sorea :

Find an integrating factor for the
following equation :

Y1 +xy)dx + X(1 - xy)dy = 0

2. A 3 (R @ %) -

4X2=8 }
Solve (any two) : :

dy _2x-y+1

(@ G~ x+2y—3

(b) (@xcosy+3x3y)dx+
3_.2
(x” —x%siny -y)dy =0, y(0) = 2

2. 2 .
(c) (x"y-2xy“)dx-(x®-3x2y)ay=0
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(3)

3. (a) Wronskian 3 91 3 Srae 3y | 1
State one property of Wronskian.

{D) ERTT R R T 2
Prove or-disprove :
wosx WF sinx T AV I JIRL
cosx and sin x are linearly independent
for all real x. ’

() ¥ 2SF (Consider)

_dy
P=

TS Al AR 2wt 7547 2+5=7
Solve the following equations :

i) p3=27x*

(i) p*-ple*+e*)+1=0

(d) ST @ S AT TEATS e WiF o~ *
o FRFINOR (IRFSIT TOF T 27 - 4
Show that e* and e™ are two linearly

independent solutions of the following
equation on every real interval :
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(4)

(e) o7 il 2cIRT R Ie @Big Ty forey

Answer any one of the following
~questions :

(ii)

26P/1196

“Consider-the differential sequation

a2
dx
ORST @ £ AR 51 LR oy
X

MY, IS O<x<oo SRS
FNIINBR TR ST e W
Y2 =3, y@=-1 G ®T T

6

STYCHT 3T 1 3+1+2=6

Show that x2 and i2 are linearly
x

independent solutions of this
equation on the interval 0 < x < oo,
Also, write the general solution of
the given equation and write the
solution that satisfies y(2) =3,
y'@=-1 '

[y = x o ANIIGCHR GB1 ST

Given that y = x is a solution of the
following equation :

2
x24Y 4x Y L4y -0
dx

dx?
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(5)

SRIRNTY (reducing order) -mfdcy
QRPSI Fog iy BRisaT 1 ey
R i GRS S5+1=6
«Rmd @.. linearly independent
snhm:;n by reducing order, Also,
“awrite the general solution.

4. (o) ST HANTIIGR ReTT T Shiery - 1

Find the complementary function of the
following equation :

d? d
dx—g— ay—3y=2e" -10sin x
(b) YR Fq 5
Solve :

2
d Y 6g+9y=0

—_——

dx? dx

(¢ () " ANFI0R REAB Targm Sfere 4

Find a particular solution of the
following equation :

2
Y 39 3y ge3

de? dx
(wfeefa ot ey wzERTe)
(Use method of undetermined
coefficients)
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NN

(i) N F9q 4
Solve :
2
24y, dy
KT == QP 42y = ()
dax®  dx Y

questions :

() “RARR 4RI (variation of

parameter) GfS3 @R R
Y 91 :

Apply variation of Parameter to
solve the following equation :

2
::—xEy+y=tanx

(ii) ﬁzﬁs@nw&mw;

Solve the system :

® dcx ,dy
2—=-2"F 3=
e “ar rTt
dx dy
2—+2—<+3x+8y=
dt “q TUrToY=2

5. (a) & ANIIROR RA w1 Ty Sdreqy « - 1+1=0

: Find the order and degree of the
| following equation :

2 ‘,
(E’E) 2 =2x(%) |
ox oy ox
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(b)

(c)

(@)

(e)

(7)

z= AeP sin px 7 *}1 575 A D SR
R P S AR Rt 4 | 2
Form a partial differential €quation by

“eliminating constants A and p from

-z =AePisin px

- Lagrange 3 Wtata Rl AR Seveay 1

Find the Lagrange’s auxiliary equations
for

O R ANTANOR AR g Sdveqr: 3

Find the general solution of the
following differential equation :

x?p+y?q=(x+y)z
T 91 (R e wo1) 4x2=8
Solve (any two) :
() y°p-xyq = x(z-2y)
(i) p+3g=5z+tan(y-3x)

(iii) zpg=p+q
(Charpit 3 */af® 327 341
(Use Charpit’s method)
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(8)

(a) woiq ANFIMCIRS ﬁ%ﬁm‘fﬂ : 1+1=2

Determine the nature of the following
I

equations : |

. "822 _ .92:2

<19 v

a2y D%z 92z
- +6 +9 =
@ 9x2 oxdy  3y> 0

(p) waE (R I o) 5x2-10
Solve (any two) :
. 9%z 3%z
(l) e —_—— =X
ax2  dy? y
. 32 82 2 ) !
@ L2222, 92 '
ox2 9xdy oy2 !
(iii) ?—25 =a? &
ax2 ay2
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i Paper : GE-2 (B)

( Econometrics )

1x8=8
.:Choose - the -correct answer/Answer the "
following :
(a) RRA-TG d-+Ar% SR Q@ AfR IR
JREAIANA?

Which of the following is detected by
Durbin-Watson d-test?

(i) Rea-Referer / Heteroscedasticity
(i) TR-7794 / Autocorrelation

(iii) IZ-TCIAYS! / Multicollinearity

(iv) iR W / Specification problem

(b) T TR T XA
Dummy variable takes the value(s)
() R @ TR TR
any natural number
(ii) —ooF *R +oo LTCF
from —oo to +oo
i) 0,1

LT
(iv) 2

( Turn Over )
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(c) BT <5t ARmeR f Fraeers’ AfRmre I o0 v
=, IR
‘An ‘estimator P is said to be unbiased
estimator -of f if
i) EB~p=0
i) EB-B<0
(iii) EB-B>0
(iv) EB=0

(@) =R -FTTE TPIR e =, @fen
The problem of autocorrelation arises
when

(i) Eu? #o?

(i) Euus =0
P (iii) Eugus #0

(iv) Eugx; #0

(e) “AFR &g wE fan o

Define power of a test. .

(¢ Ren-fofre e R <6 TR e 4 |

Mention one cause of the presence of
heteroscedasticity.
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(11)

(g) EEmEa ﬂ%«taﬁ@mmwﬁw«
91 FFe STmY 9 |

“Mention one effect of omission of
’ Televant -wariables gp . a regression

.
7

TEIRAIOR ToifefeT e fig o

Which of the following indicates the
presence ‘of multicollinearity in a linear
regression model?

() R*3 I R WiF wrce t SIS Y
Sl
Low R? associated with few
significant t-ratios

(i) R’ TW % WG ¢ wreEm W
Sreerfsyef

High R?, but few significant t-ratios

(iii) VIF TR 590F 37

VIF values are less than 5

(iv) F3 T oo
F value is significant

Turn Over
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2. o[ R Q@A GGR e[S oy BRI BRI ;. 4x4=16
Write short notes on any four of the
. following :
Jo) Frigs R?
-Adjusted ‘R2

{b) o RR T
Type-I error

() F-3I%71 I/
Uses of F-distribution

(d) ITICIVET BT AN T I FRPIR
Sources or causes of the presence of
multicollinearlity

Dummy variable trap

@

3. (@ (i) mma%aai?ﬁrmsg%cﬁwwn 6
Mention the properties of normal
distribution. o

(@) AP HF R A i |
ST APIPIR SIS WA I | 3+3=6
Distinguish between estimator and

estimate. Briefly discuss the types
of estimation.
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%3t / Or
@) () IR 3% @ @y COr oy | 6
“ Write a note on chi-square distri-
'bﬁbution- y
+ ) oY ey ’3

“What s level of significancep
1) - W -y 1w smefay o 3

Write the difference between one-
tailed test and two-tailed test.

4. (@) Trma Wi vy, =a+bX; +u; W i
OLS STz siedied (3R Raeers wigers
I o 11
Given the regression model
Y'i =a+bX i+ u;
prove that the OLS estimators are best
linear unbiased estimators.

SO X UF X-3 8IS Y qiger 39 -
Estimate linear regression equations of
Yon X and X on Y from the following

data :

X : 5 10 15 20 25
Y : 40 35 30 25 20
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5. (@) kRIS 6o (IR RRT W y = XB+u-I
ol B3 MR PN I5f ST e 0 11

Derive the -ordinary least = square

. estimator-:from ‘the “&-variable linear

,Wm—moﬂﬂ.gg.zmwn
(b) T uwE O R AT N w1 23w
YA TP SO T 2+9=11

Distinguish between null hypothesis
and alternative hypothesis. Discuss the

steps in hypothesis testing.

6. (a) TETEIER R & &2 -
A TPRPTR SCETs 47 | . 3+8=11
What are the consequences of multi-
collinearity? Discuss the remedies of
e multicollinearity. |

91/ Or 5

(b) R-Rofrer fArewem R o m som !
el 9 Rew-Refrer fame eomem - |
BT ST 41 | 6+5=11
Discuss any two methods of detecting
heteroscedasticity. Discuss briefly the

remedial measures of hetero-
scedasticity.
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(b)
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S+6=11
What s Specification pProblem?
Suppose, a true model is

Y; =Bo +B, Xy; +BaXy; +u;

But instead of the true mode] you have
wrongly estimated the model

Vi =g +ay Xy +uy

Show the consequences.

et/ Or

e sy RAPTR B 2 R sy
freT® w3 R T RS e
¥4 S+6=11
What are the consequences of

Specification problem? Discuss any two
methods to detect specification problem_
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