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Indian National Physics Olympiad - 2013
Solutions
PLEASE NOTE THAT ALTERNATE/EQUIVALENT SOLUTIONS MAY EXIST. Brief so-

lutions are given below.

EoAOé
1—eod

1. (a) C =
(b)

d
eoAaV

1 — e od

-, aVe %
(d) E(x) = T—o=ad®

2. (a) ¢ =sin~! (d\/%)

(c) Charge =

(b) d~24 A

3. (a) Here f1, fy are frictional forces and Ny, Ny are normal reactions.
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where o = sin™! [(a® — b?)/2ab]

5. (a) Torque =

6. (a) g(r,0,7,0) = £lr) + r?

(b) From null azim?zllhal component
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where ro = L = L and Vp = _G]W—m

GMm2 ¢ T 2GMm? 2L2

(f) For E > 0 orbit is hyperbola. For £ < 0 orbit is ellipse. At r = r, orbit is circular.
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(h) T, = 2w elvi

(i) n > —3

(1 — 7a)mag mag
7. (a) Fa—%—Ror— .
where v, = 7/5 (ratio of specific heats at constant pressure and volume) and C, is
molar specific heat at constant pressure for air.
T4 ~ 0.01°K-m™!
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where n = C,/C}.

(e) Condition: C, > C,
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(f) T=95s

(b) Ty =
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