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Time: 02 hours.

Arrswer {!! Questions

You nral ass{tlre lhe lollowing inlbrmation

(i) cl,arge ot eleclron e : i.602 x i0-1eO

(ii) mass oI elecLron mc - 9.109 x l0 jrftg

(iii) Planck's couslart /z:6.26 x 10-3aJs

(iv) permitivity in free space ee = 8.854 x 10-rrc2 /rvr-r?rl2

(v) 1cY = i.602 x 10-leJ



SECTION A

1. Wril,e cLowr l,he posl,uiates ol Bohr's Lheory for hytlrogen atom. Obtail
an cxprossion tor"wav.lcngrb ol radidtiorlrulrcn .l..i.rol i,, Lu,lro;;,
IKe dLont J nrps tlnnl a ,.orllct orbi[. LtL a ,.inni,L ,rbit... irr rcrms-oL
qranLun numbcrs anci llyclbcrg consLanl ,1171

The negabive /, - lrcsou has a charge equal to ttraL o[ al elccLrol bul,

ll]lass *o,rL 207 Li',.s as grecL. Consi,lcr a trydr'gcn tik;;;";,.;;"
SlsLrllg Ol 0 prolo and a ll - r .sotr.

{i) Wlrar is Llrc ground statc crrcrgya

(ii) Wliat is Lhe radr'us oI lbe n =. l. llolrr orbii?
(iii1 \,y1'o|i" Lhn w ,. lcDgLholIlrcroriiaLiurrr"rrri{L.,l irr Llrc Lrar siriuxrrom Llr. , .2 slcLc to lltc a _ | b{aLc"

2. WhaL do you mcan by Zeenran cllecli,
Er"r'cy llv.l rliagram ol Dr.f).: lirrls ll Na o{orrr is 5ivcrr Lllow irr rl,o
'raqrct . lltc synrLJol5 havc Iltcir rrsrrll mnalillgs.
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(i) Draw_possible splirirrg e11n1gy lcvclr i11 11," pres,"ncc of mogtrct,ic
fielcL B

Draw possiUlc Lralrsi{iuns bclwcerr llrcsc lnvcls whjclr oLey s, lcq,
Liorr rrrles.

Caiculate energy dillercncc bcLween Lhese lcvels in terrls of Bol.rmagueton ta and Lhe ma€neLic iielcl B arcl inaicate in your JJ,gmm.

(ii)

(iii)

.2



You may assrime.llre following:
l,agcnche faclor

jU+l) +s(s 1 1)-l(l r1)
2i(i + 1)

i,

i

Seleclion rrrle.: allowerl LransiLions

at:*1

A"r u. +l
Am' - 6' 11

otheN will be prohibited.

SECTIOI\ B

3. What do yori mean by PhotoelecLric cflcct? Define Lbe lbllowing lerrrrs
in Pbqtoelecidc eflect.

(i) thresholcl frequency

(ii) stopping potential

(iii) work function of a netal

Write down the Einstein's equation lor Iihotoeleclric efiecL.

In a Pllotoelectdc experinelrt a light of wavelength 200nrn lalls on
an altrminium surface. TLe work function of aluminiurn is 4.20eV.
Deternine the following.

(i) hhe kinetic energy of l,he fasLesi, electron

(ii) the stopping potential

(iii) thresbold wavclengLlr

4. (a) Show that, the clra.nge in wavelengtlt of a photon zubject to Cornplon
scattering by an electron is given by
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i |,rc symgol5 h6vq r,lrci. rsrrl ,rcarirgs. \1'L',,;u. . ..r, s,it''
Slrow tllaL.llrc reLio of {lrn kirrctic clergy o[ rlrc rc,;oil elcctrol to thcntrcrg.v o[ rlrc incirlsal pl1916n u[ wavalenguh ) i, gj"",, ;;
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(b1 Wr i1,. .1o*n Llrc linrc-irrdcperrrlcrrL.sr lrrollirHct,s ..qlalior in a rccL_aDglLlar cajl,csian tootcljnatc svslem I
cncrgy D n,ovi,g i;" ;;;;;;,;jru:' ;;'i?i;il;;lm; ;l:i li:wave lrlnclioD of a parLiclc witlr zoro poLcnLial crrcrgy.


