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

1. (@) Write the degree of the differential
equation given by

5
3 2
X y+2[—d y] +3% 102
dx? dx? dx

8 -
(b) Find the differential equation of the
family of curves y=e*(Acosx +Bsin x),

where A, B are arbitrary constants. 3
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(2)
(c) Solve (any two) : 4x2=g
() (+x)yde+(-yYxdy=0

i) (2 +1) %Y 4 2xy = 4x?
(i) (x*+ )dx Xy
(i) (xy? +2x%y%)dx +(x?y - x°y?)dy =0

(d) Define an integrating factor. Solve the
differential equation

3 2
(y+l’_ +%—)dx+%(x+xy2)dy=0

3 1+3=4

2. (a) Solve (any three) : 4x3=12

: dy
) p%®-7p+12=0, p=2Y
p°-Tp p==

(i) y=2px+y*p’
(@) y= px+ap(l- p)
(iv) y=2px-p?
(b) Show that the solutions e*, e~* . @4* of

d’y _d% _dy

a2 dx+2y=0

are linearly independent. -
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( 3)

(c) Solve by reducing its order

d?y 2 dy
el e cnll, = 4 -
dx? x dx Y=o 4
Or
d?y 2 dy a?
- e y=0
dx2 X dx x4
3. (a) Write the complementary function of the
differential equation (D? +D -6)y = x. 2
(b) Solve (any one) : 4

() (D?+9)y=3e?* +4sinx
(i) (D°+8)y=x*+2x+1

() Solve by method of variation of

parameter : ) 6
2
g—% +4y=4tan2x
dx
Or
Solve the simultaneous equations :
dx . 29 _ox 42y = 3e
dt dt
39 Y oy iy=4e?
dt dt
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(4)

(d) Solve : ] 4
(y+2dx+dy+dz= 0
4. (@) Form the partial differential equation of
all spheres of radius a having centre in
the xy-plane. n 3

(b) Define particular integral and general
integral of a partial differential equation. 2

(c) Solve (any one) : “
() yzp+zxq=xy
@ xly-2p+Yz-xq=2x-y

(d) Solve by Charpit’s method (any one) : 7
(i) 2xz- px? -2qxy+ pq=0

(i) (p® +q*)y=qz

5. (a) Write the condition for a linear partial
differential equation of second order

with two independent vanables to be
hyperbolic. 1
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(5)

(b) Classify the following second order

PDE : Ix4=8
a2 4 0%u 0%
(V) a DY +2 o =0
Ru 2%y
g +4 +4 =

2 2 2
au+au+3 u_
ox?2 0y ogy?

.. 0%u  %u 9%
v + + =
@) ax2 oy? 922

(c Classify the equation

-x%) 2 -2y -y 2
a )ax 0xdYy y

2x§—"E +6x2y2§ -6z=0
0x dy 3
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(6)

‘Paper : GE-2 (B)

( Econometrics )

1. w5 Teach afk Sfrea . 1x8=g

Choose the correct answer :

(@) T e #fb Far e 2'a MdFe! T4 7
Level of significance is the probability of

committing which of the following
errors?
(i) o°m 2R Ffo
Type I error
(i) 7w aom #f
Type II error

() 2% 2R TG G GO o @b
Either Type I error or Type II error

(iv) TRy BT et
Both the errors taken together
(b) 2PN I%7] Parameter 3°#

Parameter(s) of normal distribution
is/are

(i)
(ii) o
(i) p, o

(iv) A
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(7))

() ¥ v® (Dummy variable)s 5/ 3’7
Dummy variable takes the values

i 1,2
@ O, 1
(i) R @ TR seap

any natural number

(iv) SOIREE )R

irrational number
(d) &N TS @B SRy i wem
(estimate) T3

Dropping of a relevant variable causes
the estimate to be

(i) *T$°ISY& / biased

(i) *TF°TS ¥+ / unbiased

(iii) SAfEF / indeterminate

(iv) 8°RT SB[ / All of the above
(¢) SRRA-TMSA o P A

The range of Durbin-Watson d-statistic
s :

(i) OF =@ 2% /0 to 2
(i) ~24 %1 2% / -2 to 2
(i) 23 °R14 0 / 2 to 4

(iv) O3*A 405 / O to 4
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" 8 o AT estimator T'7 ufitee

0 is an unbiased estimator of 0 if
) E@) =0 (t) E®) >0
(it) E@®) <o (iv) E@»0
@ t-3% LT g o'y

Coeflicient of skewness of t-distribution

is
) 0 M@ 1
(iii) oo (iv) -1

h) T 1 RS« e e R
TR BFF (r) I T A SHY D!

Refra a3 2
In a regression model with two
independent variables, simple

correlation coefficient (r) can be used to
detect which of the following?

() Rew-Rviferer
heteroscedasticity

(i) T T
autocorrelation

(i) TS
multicollinearity
(iv) e o

specification problem
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(9)

2. @ R @ wiRbR 5y G forey 4x4=16

Write short notes on any four of the
following :

(a) frfie R?
Adjusted R?
(b) T&-NFS Torem
Gauss-Markov theorem
(c) SRRF-TM d-[F
Durbin-Watson d-statistic
(d) Re e Rew aew
Null and Alternate hypotheses
(e) x*-3%=
xz-distribution
() F-3I%
F-distribution

3. (a) (i) =PTRDIDR CAMBPIZ SrEs T

Mention the properties of normal
distribution.

(fi) t-*RHR FIYPHZ HLI SCAGA 341 |
7+5=12
Briefly discuss the uses of t-test.
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(10 )

o1t/ Or
() (i) TS (estimator) «HR PN F

CPBPIYE e w4 |

Describe the desirable properties of
an estimator,

(@) R @R R B2 % By 2@ FH4
(e W &fve, fore | 8+2+2=12
What is power of a test? Write how
it is related to type II error.

4. (@ (i) ERETERAY; =a+BX; +u; I °[1 &
R R ORET e W e
(estimators) ey F41 |
Given the regression equation
Y; =a +BX; +u,;, derive the ordinary
least square estimators & and p. |

(ii) WS (estimator)-3 gl figr 1 9+2=11
Define estimator.

w71/ Or

(b) fEere o [ GARF WERY ANFIG Y]
S{C X ¥ XI SRS Y WFe (estimate)
I 11
Estimate linear regression equations of

Y on X and X on Y for the following
data :

Xt 2o P 4 6
Y : 3 2 5 4 8
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(11

5. (@ W DR dFE Awm e OO
TR I M 3441 | 11

Explain the steps in testing a
hypothesis.

31/ Or

@) T v R R Wz B B @ w0
T GO 1 SAreers e et 341 |
2+5+4=11
What is dummy variable? What are its

uses? Explain with an example the
concept of dummy variable trap.

6. (@) TIXE R? WA ARz B B2
TR-IRCIIOR R oz et 341 |
242+7=11
What is multicollinearity? What are its

consequences? Discuss the remedies of
multicollinearity.

%31/ Or

(b) (i) ﬁw-ﬁmﬁ?mwmﬁﬁ?

What is heteroscedasticity? What
are its causes?

(i) SRS SFYRIIR S5t TR ~RIIA
TeEe 341 | 2+4+5=11
Mention the consequences of
violation of the classical
assumptions.
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What is specification problem (bias)?
What are its different forms? Suppose, a
true model is Y =0+pX; +B, X, +u.
But, instead of the true model yo*u have
estimated the model Y =0a*+3; X, +v.

Show the consequences.
531/ Or

(b) MRufsr W (rEee)R ARTERR B B2
e om B IR ovae R @ @by
AR S 41 | 6+5=11
What are the consequences of
specification problem (bias)? Discuss

any one test to detect the specification
problem. '

* &k
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