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Answer five questions, taking one from each unit.

|

UNITH

(@ Discussthe composition and structure of theatmospherewitha
figuredescribing thevertical structure of theatmosphere. 7

(b) A gasmixtureof 300L at 273 K and total pressure of 0.75 atm
contains 6.7 mol of hydrogen gasand 3.3 mol of oxygen gas. What

isthe partia pressure of hydrogen gas? 3
(c) Cdculatethevirtua temperature correctionfor moist air at 30°C that
hasamixingratio of 20gkg™. 4
(& Show that adiabatic processisan isentropic process. 7
(b) Derivethe Poisson’sequation for pressure and temperature. Show
that potential temperatureisaconservative property. 5+2=7
UNITHI
(& Explaincondensation level. What arethefactorsthat lead toair rising
and cooling? 2+4=6

(b) Discussthegrowth of cloud droplet by condensation aong with the
relationship of relative humidity, super saturation and droplet radius

for curved surface undergoing curvature effect. 6
(c) What aresuper cooled liquids? 2
(@ Show that the solution effect dominateswhen theradiusof dropletis
small for aKohler curve. 5
(b) What arethunderstorms?How isit formed? 1+4=5
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(c) Determinethefraction of themassof asupercooled droplet thatis
frozenintheinitial stageof freezingif theorigina temperatureof the
droplet is—20°C. What are the percentageincreasesin the volume of
thedroplet dueto thefirst and to the second stages of freezing?
(Latent heat of melting = 3.3 x 10° kg™; specific heat of liquid
water = 4218 JK kg™; specific heat of ice= 2106 JK; density
of ice=0.917 x 10° kgm3) 4

UNITHII

. (@ What arebody and surfaceforce? 3
(b) Derivetheequationof continuity in Eulerianform. 7
(c) Writeashort note on Rossby number. 4

6

. (8) Derivetheeguation of motionintangential local coordinates.

(b) Derivean expressionfor equation of motion of synoptic andlarge
motioninspherical coordinates. 5

(c) Duringwinter inthetroposphereat 30° latitude, thezonally averaged
temperaturegradientisfound to be 0.75 K per degree of latitude
and thezonally averaged component of the geostrophicwind at the
Earth’ssurfaceiscloseto zero. Estimate the mean zonal wind at the
jet stream level of 250 hPa. 3

UNIT-HV

. (8 What isbarotropicinstability? Show that the absolutevorticity must
be aconstant somewherein theflow for barotropicinstability.

3+4=7
(b) Derivethegoverning equationsof the planetary boundary layer using
Boussinesg gpproximation. 7

. (8 What isperturbation theory? Derivethe conditionthat the
perturbation fieldisvery small compared tothetaticfieldinlinear
perturbation theory. 2+4 =6

(b) Writeashort noteonthefollowing: 4x2 =8
() Kevin-Hdmhaltzingability
(i) Theplanetary boundary layer



UNIT-V
9. (a8 Show thatthepotentia vorticity flux isdirectly proportiona tothe

divergenceof the Eliassen-Pam flux vector. 6
(b) Writeshort notesonthefollowing: 4x2 =8

(1) Hadleycirculation

(i) Ferrd cdls

10. (8) Cdculatetherateof changeof theabsolute angular momentum of
unit massat acertain | atitude with an assumption that the horizontal

eddy stressisnegligiblecompared to vertical eddy stress. 7
(b) What are climate models?Writethebasic equationsinaclimate

modd. 2+3=5
(c) Explainbriefly dataassmilationinnumerica wegather prediction

model. 2




