
3 {Sem-s} CHM M I

20 L6

CHEMISTRY

( Major )

Paper : 5.1

Futl Marks : 6O

Time :3 herurs

The figures in the mnrgin iidicate full marks

for th.e questions

( The sgmbots used signifg their usual meanings )

1. Answer in brief (any seuen) : lx7=7

{a) Deline eigenvalue and eigenfunction.

(b) State true or false with reason :

OV6l + g(xll is alwaYs equal to
of(*)+og(xl.

(c) Find the expression for the Hamiltonian
operator for a particle of mass m in
x-dimension.

A7 |LLS ( Tum Ouer )



La)

oLtr

I
gssi 

E
E

;3 E
 E

:
:;;E

 
f $H

,,ii
i't;n ;:; "tt
E

i6g 
#pE

;tg
pE

;ts 
E

E
-V

E
9:

s.E
 H

t 
E

 rie i.,
H

tE
E

 
E

:;E
:I

:iP
E

 
E

,:;E
;T

IE
ii ii:;iE

,
}€ee*i- E

E
 egE

::
;i

r<
t.ra-hH

q
do'Ji6oo--

€E
 E

 b *$*;
id -r 

O
 

r- 
q)

iiB
 

E
 =

iE
 u:::

d'i 
G

 
;l:- 

yf E
 E

{fi €:l€uc:-H
;

E
e1 

6 
i 

€E
Ii 

=
 

a

; rt s t 
iV

zE
;

Y
 

,=
g i 

J 
:ciE

E
!sn E

o'.s E
E

+
*:i

H
;[ H

; r^ fri'E
 E

:
E

B
; E

E
 * 8;;!i

sg
or{r{t-

E
g 

,E
 E

 
r, 

E
ls 

fr ?, d B
E

 i
.aa 

U
 

E
 

; 
F

F
 

t
E

r E
 i 

i ;t ;
.ilg 

a 
o 

tr 
ii _ 

.ct
H

8 s €. * f : 
T

'gS
 

5 
h e 

* 
o r 

i
Y

E
 E

 ;H
 :.E

i 
:

P
.s.r q 

rP
 

d 
-$ 

!
N

 
:8.! J E

; 
H

 E
: 

*
- 

+
+

: E
|"iE

 $ t: i
E

"yH
 E

 E
; f tE

 
E

lei i 
gE

 # E
E

 E
;

*t
C

t 
d-( 

A
 

i'- 
=

 
=

 
t 

-
=

- 
! 

.. 
\\ 

: 
-

7,- 
o0 

5=
.: 

=
-occo=

-:
.tJ 

o 
S

 
Z

:: 
',i.

X
,otri'?;J:-<

E
 ilr- 

\ 
or,C

 d 
=

_
oS

oo 
- 

.S
B

o 
F

E
'r

=
 

iD
 x r-. 

v' 
O

, 
", 

-€ 
a

i.3H
 

3 
.a; 

,.u{
v n*.2 

a 
B

E
" 

Y
ol? '

I sH
, 

E
 

-E
=

 
gf €

A
;E

U
 E

 E
:* H

i;
H

f;H
: I 

*E
* 

E
E

*
H

E
!3 

H
 

=
ei 

E
gsa

: 
E

 H
 E

 
'E

 
o'F

 
L 

rl
! 

E
E

i 
b 

t#.s 
t;=

€
' 

8 q E
 E

 
o.t.'^ 

i 
E

 o
€;tf I :ssr -E

:t
qr.E

'iE
 

t 
E

oE
Q

 
2i 

-ofi
3$83 g S

*5E
;E

E
E

s 
, 

s 
s

oF
{

rit-
N

s
o

O
S



$F
.-

C
I

f,T
'

g
s

g

m
elC

')tco;
ll 

,rr

+
 

-. 
-G

 
4 

5

.IP
P

E
s'l sE

 
H

bE
 F

 
H

"#P
#E

g E
E

H
 

o

;E
5g*-E

t {E
H

H
 eux;;B

: ;:B
 

E

H
e*i: ;: H

E
LE

 E
te;;[t s;E

u

itqtlg;=
tIiE

E
$E

E
IE

IiIIE
{

si*f;E
E

 rur;;;t r 
gE

friE
E

B
* sficE

;cE
H

;r eE
E

 P
$E

:; $;E
axeis ;teH

F
{

a)dsfJ

r\oF
{r{t-

[[It'ou)
ei;t E

E
sge* Is.$fE

iI €E
 a ;€

E
E

g, 
b.E

gE
E

s E
,A

16,.E
 

E
E

 9 
{E

*IIE
 ;H

tH
i€ E

IE
Igf [€E

 :B
{gE

i-E
$ti$E

lE
E

trH
E

:tT
; 

6€f,:i e:eF
cE

uE
r$gsi iE

i6#6
:IB

E
I}IE

IIIiIE
B

::fi}iE
E

!fB
tif;gle; E

s$s$E
$g*g i::

S
s

;U
dHogLo6.

-E
t

IO
E

!.{.F
Ilio*+
)

.d(l)t<otsora

$



fT
E

E
rii 

e{

;ffii E
=

iitlgt* iiitE
E

.iE
il i

E
H

;€: Iii raE
* g[i!;! *r;s

r-#E
r i*:s'*E

 . fig!€IE
 ie;:

1:E
i: :t:c$:E

v E
IE

1ffi iB
ie

;lE
ltt iii:::' ;lE

IItu 3E
*I

osss*

(s

FtroRdLaq)!)tsa0

I 
N

S

E
:59#f;-ii 

s
;H

I3E
I E

i -
E

E
gB

H
! 

D
oq)

*E
: E

 *E
 iT

*
5 E

iif aE
 !5 s

$g;E
:E

 ii€
:8;s*{ i;t
sE

E
$E

E
 IiE

oS
L

9E
* 

^
,w

v(d
qlO

ElH

ooA
A

/k
E

OB
!oq)

s6dq)
A

 
b€

F
 

E
t

v 
o B

fr
rrH

ulD
a

o- 
X

!dH
d.:: 

5
d9h-A

9
;JLL
oobb

-9$O
r

o p..=

o

o\ot+
F

ill 
-

cr)

o E
'-E

88$f B
qH

i
E

 ;E
t p3; gE

'H
 

ry

$E
{,'f*liiis

igE
if,sl*lE

#i

tI$!i;IgigiE
U

)

€o 
s

O
O

.!3.
€bts8

-c 
!s

r B
: 

6N
-x

€ - 
P

 [.q
f_O

*,
.E

s s E
 :

I- 
3 

o
X

td:C
+

5
!:dyoo
O

E
sE

E
- 

gE
,E

E
o 

E
E

. # f
Y

 
tE

 F
=

 
H

-occ
-:b.8.9
(tl -Ii 

J.i +
r

-C
'- 

- 
9 '-

u o.E
 H

 *
a€sE

fl
6 g. &

.r.t
S

aF
{

F
{

f.-

s
-\+
a

tO



(81

unnormalized valence-bond wave
functions for the molecule considering it
to be (l purely covdent and (u) purely
ionic. . '

Draw the molecular orbital enerry-level
diagram of CO. Find its bond order.

Standard integral :

f xne_* dx= ftl 
=Jo -- ott+L

***
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