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Chapter 3 (Wave Nature of Particle)
Solution of PYQ [IIT-JAM]

A, — De Bogile Hypthesis

Ans. 1: (b)

Solution: E* = p*c* + myc?
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Ans. 2: (c)
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Ans. 4: (c)
dw w
Solution: Group velocity, . =—— and phase velocityis I =—
P v, Ve =~ andp vis V, ==

Differentiating both sides we get 2a).C;—Z) =a+3p8k’

Now dividing both sides by £ we will get

o do « a
2— —=—+43Bk =2V V. =—+30k
k dk k P re P

For k=k,and V, =V,

A
w2 =2 app, v =| L3Pk
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From equation (A) V. =— =| —+ Bk,
q (A) 7, . [ko ﬁoj
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Ans. 5: (d)
Solution: For @ =@, =100 and k =k, =10 the phase velocity is v, :% =10
0
The group velocity is v, = Ao S T 110.25-90.25 =20
£ Ak, -k 10.5-9.5

Ye o209,

v, 10
Ans. 6: (d)
Solution: @’ = (co(f +czk2)

2099 g0 = 2. 49 _ > =>v,v, =c

k dk

Ans. 7: (b) and (d)
Solution: The electrons beam before slit is collimated

in y - direction as shown in figure. Thus, before

slit

P, =P and P, =0
also Ax >0 as AP, =0

Thus options (a) and (c) are not correct.

Now, after the slit AP, =d asaresult AP, :i :E
Ax d
ie., P. ;E
d

Thus, option (b) is correct.

Whereas presence of slit does not affect the uncertainty in momentum in y - direction. Thus

option (d) is also correct.
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