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[2Q.,1=20 marks]

Choose and tick the most appropriate answer.

All 
_o-f 

the following statements are correct except
[a] If a-gas is expanded adiabatically, then its intemal energy will decrease, i.e., the gas willcool down.

[b] If a gas is compressed adiabatically, then its intemal energy will increase, i.e., the gaswill get heated.

[c] If a gas is expanded isothermally, then an amount of heat equivalent to the work done bythe gas should be suppried to it from the external source.
[d] If agas is compressed isothermally, then an amount of heat equivalent to the work doneby the gas should be suppried to it from the extemal source.

2. The power available in the wind is

3

[a] proportional to the air density, rotor diameter and wind speed.
[b] proportional to the air density, rotor diameter and square'of the wind speed.
[c] proportional to the air density, square of the rotor diameter and cube oithe wind speed.
[d] proportional to the air density, rqu*. of the rotor diameter and square of the wind

speed.

Heavy water is used as a moderator in a nuclear fission reactor. The function of themoderator is

[a] to cool down the reactor
[b] to control the energy released in the reactor
[c] to slow down the neutron to thermal energies
[d] to absorb neutrons and stop the chain reaction

Heat radiation refers to
[a] long wavelength radiation [b] short wavelength radiation
[c] movement of heat energy particres [a1 non. of the above

which one of the following range of a wavelength in solar radiation is most likely to beabsorbed by ozone layer?
[a] 700-1000 nm [b] 290-300 nm [c] 300-500 nm [d] 400_750 nm
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6. Greenhouse effect refers to an increase in
[a] carbon monoxide
[c] atmospheric pressure

[b] average global temperature
[d] greenery

Half-life of thorium is. I '4 x l0r0 years. The time required for lIyoof a sample of thoriumto disintegrate is equal to
lal l.a , 108 years

[c]2.1* lOe years [b] l'4 x lOe years

[d]7xl08years

7.
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9.

A radioactive nucleus zXA emits a beta-particle. The new nucleus formed after the decay is
represented by
[a] z-rXA [bJ z*rXA [c] zXA [d] z-zX^a

Diffusion is the phenomena associated with the transport of
[a] momentum [b] mass [c] energy [d] power

A l0 phon response is produced by
[a] l0 dB sound at 1000 kHz
lcJ 100 dB at I kHz

l0

lbl l0 dB sound at 1000 Hz
ldl l0 dB at 20kHz

I l' If two sources of loudness 40 dB are combined, the resultant loudness is equal to
[a] 80 dB tbl 20 dB [c] a3 dB tcl +o as

12' A positivelv,*T.g.d-particle projected towards east is deflected towards north by a
magnetic field. The field must be directed
[a] towards west [b] towards south [c] upward [dJ downward

13. In Thomson's parabola method for the analysis of positive ray,
[a] the particles of Iargest E / M will lie along the outermost parabola
[b] the particles of smallest E I M will lie along the outermost parabola
[c] the particles of largest E / M will lie along ih, inrr.rort p*uuoru
[d] particles of all possible values of E I u wittlie along the same parabola

14. When an atom emits y-rays
[a] its mass number decreases by two [b] mass number increases by one
[c] its atomic number increases ty on. iai uto.ni. and mass number remain unchanged

15. Which one of the following statements is true?
[aJ dry adiabatic lapse rate is always higher than saturated adiabatic lapse rate
[b] dry adiabatic lapse rate is always lower than saturated adiabatic lafse rate
[c] dry adiabatic lapse rate is always equal to saturated adiabatic tuprJrut"
[d] dry adiabatic lapse rate .un t. higher or lower than saturated adiabatic lapse ratedepending upon the atmospheric stabllity

Fill in the blanks:

16' An inertial force that acts on objects that are in motion relative to a rotating reference frameis called.....

17 ' when the distance from the source of a sound is doubled, the loudness of the sounddecreases by ... ... dB.

,.il

t6

t9.

If the efficiency of. 1 carnot engine is found to increase from 0.3 to 0.4 when thetemperature of the sink is lowered by 50 K, then the original temperatui. or tr,, sink is..., I\.

A double pane window used for insulating a room from outside, consists of two glasssheets, each of area I m2 and thickness 0.!-1 m, r.puru,.J by a o.os * ,r,i.t stagnant airspace' In the steady state, 
^the 

room-glass interface and the glass-outdoor interface are atconstant temperatures of 28"c and OoC.respectively. If the thirmal conductivities of glassand air are 0'8 and 0'08 
-w-/m/K 

respectively, the rate oino* of heat through the windowpane is about ..... (W).

[T;u,::::::X#rh 
a head height h and volume now rate e, the maximum power output
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1 Describe the different layers of earth's atmosphere and highlight the importance of ozonelayer.

OR

2.

Write short notes on (a) global warming (b) albedo

Explain the terms decay constant and half life of a radioactive substance. A carbonspecimen found in a cave contained l/4 asmuch c't;r;;;qual amount of carbon in livingmatter' calculate the approximate age of the rp..i*.n. 1ciu.n, Half life period of cra is5570 years)

Describe the principle, structure ahd working of a solid state detector of nuclear radiation.what are its main advantages over the detectors based on ionization of gases?

OR
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what is noise? How is it measured? outline methods of controlling noise pollution.

what is the basic principle used in a refrigerator? An ideal refrigerator takes heat from waterat Ooc and transfers it to a room at27"c:If 100 kg or*u* i, to be changed into ice at 0oc,determine the required work in joures. (Latent heaiof i.. =-:.+rt05 Jlkg;

5

OR

SECTION "C''

-

[5 Q.x7=35 marks]

OR

A point source emits sound waves with average output of 20.w. Find (a) the intensity 2 maway from the source (b) the distance at whichlhe sound lever is 40 dB.

Discuss the construction and working of hydrogen/oxygen fuer celr.

6 Derive an expression for the power developed (available) due to wind. Estimate the amount ofenergy release during combustion of natural oil (petroieum; and hence nnJ out the energy
;ffi:ilJ:# [^ilt;;1.?::,il&ri in kr/more r"' c-c', c-i{, o-H, o=o;;d c=o we 3fi,

Define renewable and non-renewable energy sources with examples. Discuss, in detail, withwell labeled diagrams, the solar pt otorottulc cell/system.

7

what are the conditions for nuclear fusion'/ Discuss the nuclear hazards and safety measures.

4.
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10.

Whal is a mass spectrograph? Describe Bainbridge mass spectrograph and explain how
atomic masses are determined with it. Mention the important advaniage of this type of
spectrograph.

9 What do you mean by radiation inversion? Give a brief account of the different shapes of
plumes and atmospheric stability.

Distinguish between nuclear fission and fusion. A nuclear reactor is developing energy at
the rate of 2000 KW. calculate the mass of U235 which would be used in one diy,s
operation assuming that on an average energy of 200 MeV is released per fission.

il


