Concept of wavefunctions

Soln.

3//4 nﬂ'X nzX
= SI —_—

3014, nn'X Nz
= =\ sin® = —=a
gdme T /
2 304 2 r3u4| 1—cos2ax
= ZLM sin 2ax = 7 [T} dx
. 3014
2 T p30/4 1 34 | SIN2ax
- = —|IX B
= 2(“/«/4 ldx - j cosZaxdx} E[[ i [ 2a LJ
1"(34 e] 1( 3¢ 2a£j
= —| === - sin2a——sin—
|\ 4 4) 2a 4 2
1[ ¢ 1( 3al aﬁj 1[ ¢ 1( n nﬂﬁj
= = =——]sin— —sin— = = =——| sin—x/—sin——
l14 2a (12 2a
SR ST
/17 2 5 > [For ground staten=1]
1l¢ 1(. 3% . 7[]
= | =——]sin—-sin—
(12 2a 2 2
e 1, o oo _ _ _
= 5 E—Z—a(sm 270°-sin 90°) [ sin 270°=sin (180°+90°) = —sin 90° = —1 |
= 1 £—i(—sin900—sin900)
(12 2a

1[¢ 1 1[¢ 1 112 1 1 ¢ 10¢ 11

———(—(+1)-1 ———(1-1) | = () [ ox s =

= 4[2 2 (D) )}:z[z 2l )} AP ):eszre 2" 7
Correct answer is (b)
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Awave funtiongiven by ¥ =sIn 7(0 < x</) isit normalised ? If not, normalise it.
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So, the function is not normalised.
To normalise this wave function, a constant A is taken with the function v and now function becomes

(Ay) =y
So, according to the condition of normalisation,
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Concept of wavefunctions

6. A particle is confined -a to +a and gives a wavefunction COSZ—a . Isit normalised? If not, normalise it.
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Therefore, function is not normalised.
To benormalised, y'=A vy
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Normalised wave function = 1 cos®X.
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7. Which of the following functions are “well behaved’ quantum mechanically?
(@) exp(-ax®) (b) exp(-ax) © x? d x

Soln. For well behaved function, function must vanish at + .
exp(—ax?) at x=o0o exp(—axn’)=0

at x=—o exp(-ax?)=0
Correct option is (a)

&
N
CAREER ENDEAVOUR



