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B.Sc. I Year Examination, 2014 (Unified Syllabus)

| . PHYSICS-IT

Kinetic Theory and Thermodynamics

‘ R (B-117) | M M: 50

Note: Thls paper is divided into two Sections—A, and B. Question No. 1 of Section-A is compulsory. Section-B
1s divided into four Units. Every Unit contains two descriptive answer questions. Attempt any one

. qu
Note:q'l‘

estion from each Unit. Thus attempt five question in all as per instructions. Section-A
his Section ¢

ontains one question of ten parts requiring short answers. Each part carries 2 marks.

Time: Three Hours
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(b) Findthe r.m.s. velocity of the molecules of nitrogen at

o° c. Molecular weight of nitrogen is 28 and
R =8.31x10° joule/kilomole-degree. ATE2SH 31‘113% F 50°c W T AL HA A A Hifoa
g2 H1 NMMUaH TR 28 ® | :
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l.. (@) Show that for a gas obeying Vander Waal's equation '

3
| =83]1x10”
(c): Define degree of freedom of a particle. S AT B
(d) Define quasi static process. G- WA S qREmEr i)
(¢) Define adiabatic expansion. TG YER ! g ifsma)

(f) A Carnot engine takes in 100 Cal. of heat from the source at temperature 400 K and ives up 40 Cal.
to the sink. What is the temperature of the sink and efficiency of the engine? TH ¥4 400 K19

L goﬁﬁmm%af&mﬁ 40 A S YSH Hdl ¢ T 1 a9 a0 97 H
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(g) State first law of thermodynamics. SETIIHT 1 9orH a9 fafed)

(h) What do you understand by indicator diagram? g=i<s INW W Y T |qH7d 2
(i) State Wien's displacement law. S 1 IECE| |

- Two bodies A and B at temperature 427°C and 577°¢ respectively are kept in an evacuated vessel
0 at 27° . Compare the rates at which heat is lost from Ato B. g} ¥¢€ ﬁ?ltjér?
27°C & T = T @ T B HR @ g0
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Note: This Section contains four Units, Attempt
1 2
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Section-B ) Unit-1

one question from each unit. .

(@) State the’ taantiil , . h degree of
| law of equipartition of energy. Prove that the encrgy associated with €a¢ g far

freedom is ,l;,KT.WfE‘F FHaeem w1 fram fafaw) fag ifi fF Tow ST

s st %J{Tgﬁ} 3

s . of
(b) The root méan square speed of oxygen molecule is 460 meters at o° . Calculate the £/71.5 speed

i /

helium and argon at 40° ¢ . The molecular weights of argon and helium are 32, 40 and 4 gm

/ ~ole respectively. ¢° ¢ ® STeRHTT 370] aﬁmwr%y%%%go H/de 21 400 ¢ R EMadd 3Wh

Tq & aﬁa%aﬁquaaﬁﬁmmﬁml m;whaﬁ%ﬂﬂa?mw BRI

32, 40 F 4 T/ B | | / At

Deduce Vander Waal's equation of state for a real gas and discuss nature of Vander waal's fo'rces. \ S;]

compare it with the experimental P- curves (Andrew's Curves). Write drawbacks of Vander Waal's equation.

T SR 4 % T St e HHIR e FI qe aTel aed a9 G
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Unit-1I

fregeneratiye

.. Describe the Erin%l:gl?ﬁand me%me? of liquefication of Hydrogen. What is the %leom 7 2?2

cooling. @ =1 fagr 9 fafy =1 aufF STl £l .,
Discuss the transport of energy. How does the transport of energy depend on tempgrature and pressure:
Sl & ARFTHA HI FGHARA| Sl AT {9 YhR a9 9 @ W AR F1 8?2 . Unit-111
Derive Maxwell's Thermodynamic relations. oAl o HETaE Tl <l g4 il - .

What is Thermodynamic scale of temperature? Show that the temperature measured on the Kelvin's scale
agree with those measured on the ideal gas scale. STHTTIIE 9 THAT &1 B 7 kb
T T AT SR A GHR R A T4 a9 % qed ¢ Unit-1V
What is Planck's law of radiation? Derive expression for it. Show that Rayleigh-Jeans formula and Wein's

formula are special cases of Planck's formula. T HifSIT qe

State Stefan's law for black body radiation. Prove itfrom the principle of thermodynamics. EFFWIEFI fafeao
e FrE Q gaw R S |
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