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PYQ Solution [GATE]
(Chapter 3 Crystal Binding)

Ans.1: 1.74

) 4 K )
Solution: U(r) =— 2 +—, where 4 is Modelung Constant,
TES T

Given: n=9 , binding energy per molecule (UO):7.95 eV and lattice parameter

a=0.563 nm.

The potential energy will be minimum at the equilibrium spacing7,, so
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Thus, Binding energy of molecule or lattice energy will be

A 2 A 2 n-1 A 2 1
U =[U] =- e  der | de L
= dngyr, Aregnr, 4rme,r, n

4re,r; n . . . .
Modelung constant (A) =U, x%x—l and the inter atomic separation is
e n-—

7’0:%:028 nm .

7.95><1.6><10’19Jx(0.28><10’9>><9

=4 . =0.1739x10=1.74
9><109><(1.6><10’19J> x8
= A=174
Ans. 2: 1
. . 05 1
Solution: Given that E(R) =

For equilibrium separation , d—E =0
dR

dr 12x05 6 1|-6
S 220 s | Z246|=0= R =1=>R=1
dR R R R | R
Ans. 3: (a)
dE 2 9B 2.8
Solution: At r =7,, — =0= ae 2_T:0:>B:ae "o
dr Aty T, 367¢,

r=ry
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Ans. 4:1.09

12 6
Solution: U(R)zzN{p[%j —q[%) } p=12.13 & g=1445

12 6 6 1/6
dU_o —ane|Z22(2) (842 | :zp[ij —q =r=|?]| &
dR R \R) R\R R q

Now put the values of p and q in above equation :

R= 2x12.13
14.45

1/6
j c=(1.679)" 0 =109c

Thus R=1.090
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PYQ Solution [NET]
Ans. 1: (d)
Solution: Given¥ (r) = —% + % At equilibrium separation, dl;_(r) =0
r r r=r,
av(r) 6a 12b 6a 12b . 2b
=T Tn =5 7 h T
dr r, 7, r, 7,
The value of potential at equilibrium will
a b b a’ a*> -a’
V)=t =—|-a+—|=—Tr+—=
r, T, 7, 7, 2b 4b  4b

be
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