Indian National Physics Olympiad - 2011
Solutions

Please note that alternate/equivalent solutions may exist. Brief solutions are given below.
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(¢) AE =11.5eV (£0.15 eV acceptable)



—

dv S o mu
5. (a) m z—e(E—I—'va> -
(b) w.= eB/m = 10" rad- s}
(¢) 0¢ =ne?r/m = 5.8 x 107 (chm- m) ™"
(d)

OoTWe 0
O-.T = — . O-:EZ p—
Y 1+ w272’
0o 0
g = — Oyy —
Wt w2r?’ v

(e) See Fig. (1). Either of Fig. (1a) or (1b) o

Jx

Page 2



mg mg

(@) (b)

Figure 2: (a) Free body diagram for the block B. Here Fgi'=k (L (b) Free body

(d) 0<~v<2/3nm

7. (a) We can define D = m2w?* —4ad an
See Fig. (3) for detailed gra

are four possibilities.
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(a) D<0, D’ (b) D>0, D’<0
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re 34Here x4 = (mi? +v/D) /20 and z', = 3(mw? + v/D') /4a.
(b) See Fig.
For 0 < x <O0. otion is bounded on the left and periodic.
x € [2.4,00] ion is partially bounded and not periodic.

z<0and 0.6 <z €24 forbidden motion.
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