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Answer five questions, taking one from each unit.

UNITH
1. (& Discussthecomposition of theatmosphere. 4
(b) Derivetheequation of statefor amixtureintermsof itsmean molar
weight. 5
(c) Derivethehydrostatic equation. 5
2. (d) What arecyclonesand anticyclones? 4
(b) What arethunderstorms? Explain theformation of thunderstorms.

2+5=7
(c) 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
UNITHI
3. (d) What arefundamental forces? Derivean expression for thetotal
pressure gradient force per unit mass. 1+5=6
(b) Discussscaeanaysiswithanillustration. 4
(c) Writeashort noteonquas biennial oscillation. 4
4. (a) Deriveanexpressionfor thevectoria form of themomentum
equation in rotating coordinate system. 6
(b) Sateand provethe Bjerknes'scirculation theorem. 1+4=5



(c) Atthe300-hPa(around 10 km) level along40° N during winter, the
zonally averaged zonal wind [u] iseastward at 20m s* and the
zonally averaged meridional wind component [v] issouthward at
30cms?. Estimatethevorticity and divergence averaged over the

polar cap region poleward of 40° N. 3
UNITHII
. (a) Discussthe propagation of atmospheric gravity wavesinanon-
homogeneousmedium. 6
(b) Derivean expressionfor the propagation of Rossby wavesin three
dimensons. 6
(c) Explanbriefly Lambwave. 2

. (8) Discussthedifference between deep-water wave and shallow water
with respect to the depth of water and wavelength of thewave. 6
(b) Writeashort noteonthefollowing: 4x2=8
(i) Surfacewater waves
(i) Acousticwaves

UNIT-HV

. () Discussthevarioustypesof atmosphericradar. 7
(b) Describetheworking of aradar. Derivetheradar equation. 3+4 =7

. (8) Discusstheapplication of alidar. Writefour differences between

radar and lidar. 4+4=8
(b) Explainindetail theworking and theory of amoving target indicator
radar. 6
UNIT-V
. (8) Discussthegpectral distribution of the solar radiation. 5
(b) Provethat Rayleigh scattering crosssection of anair moleculeis
inversaly proportiona to thefourth power of thewavelength. 6
(c) Writethree propertiesof aerosols. 3

10. (8) Discusstheradiativeeffect and health effect of atmospheric aerosols

onhuman. 4



(b) If therate of decreasein the number concentration N of amono
dispersed aerosol dueto coagulationisgiven by |(dN/dt) = KN?,
whereK =1.40 x 10-*m3s for 0.10 micro meter diameter particles
at 20°C and 1 atm, determinethetimerequired at 20°C and 1 atm
for coagulation to decrease the concentration of amonodi spersed
atmospheric aerosol with particlesof adiameter of 0.100 micro
meter to one-half of itsinitial concentration of 1.00 x 10 n?. 4

(c) Sateand provetheBouguert-Lambert law. 1+5=6




