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Q1. Write the equations ol the classical Ckiman layer and solve it to determine the height
dependence of the departure ol the wind field in the boundary layer using appropriate
houndary conditions, '
o ) ] el | 0 . .
Q2. Wrilte the thermodynamic cnergy equation —In&@=——=, wherc & is potcntial
di Cp di
lemperature. in terms of &, the geopotential.

AWt s inernab stabiliny? Inoandhantade. i 1he basie geostrophic Tow is stably

i
strattficd and the zonal current has horizontal shear, find the stability conditions in the
notthern hemisphere.

Q4. The mean wmperature in 7530-300 b laver decreases eastward by 37C 7 100km. if
the 730mb ecostrophic wind is (rom the southcast at 20m sec ™' . whal is (he seostraphic
wind speed and direction at 300mb? Let the Coriolis parameter, { = 10 *see .

Q5. Derive the equation ol continuity in1sobaric and 1sentropic coordinate sysiems.

Q6. Compute the eirculation using the maturad coordinate system and derive the vertical
~omponent of vorticity

7. Culculure the 100 - 30k Pu thickness For isothermal conditions with temperanre of
/IR and 230K respectivety,

(JS.
() Why does air pressure decrease with height more rapidly in cold air than n
warm air?
N What is considered standard sea-level amospheric pressure tn mitlibars, in

inches of mercury und in hectopascitls?

inie Lxplain how votation ol the carth. wind speed and latide influcnce the
Coriolis lforee

dvy Since there is alwavs o sirong verdeal pressure gradient foree i tiwe
atmosphere, why doesn’t the air tlow upward?

o tpdain the effect surface fenon has on wind speed and direction,

avie o Whatis an adiabatic process”?

it Draw a figure showing the rate of climge of the unit veelor i following the
molicorn, )

cviii Draw achart showing relationship hetween vertical shear of the geostrophic
wind and horizontal temperature gradients.

vy Draw g 300-mb o gcopotenual tield chart and suppose the winds are blowing
narallel to the contour lines. show the regions of positive and negative
advections ol relative vorticity and planeiary vorticity.

N Draw westerly flow aver a topographic barrier in which depth ol 2 column is a
tunction of x.and also draw tigectory ol o paceel in the s.y-plaoe,





