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CHE8043T

M.Sc. FIRST SEMESTER (NEP) EXAMINATION, 2023-24

CHEMISTRY

Physical Chemistry - I

Time Allowed : Three Hours

Maximum Marks : 80

PART-A/ Hkkx&v [Marks :16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

lHkh vkB iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 50 'kCnksas ls vf/kd u gksA
 lHkh iz'uksa ds vad leku gSaA

PART-B/ Hkkx&c [Marks :40]

Answer five questions (Maximum 250 words each)

selecting one from each unit. All questions carry equal marks.

izR;sd bdkbZ ls ,d iz'u pqurs gq,] dqy ik¡p iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj
250 'kCnksas ls vf/kd u gksA lHkh iz'uksa ds vad leku gSaA

PART-C/ Hkkx&l         [Marks :24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

fdUgha nks iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 300 'kCnksas ls vf/kd u gksA
lHkh iz'uksa ds vad leku gSaA
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PART-A/ Hkkx&v

1. Answer all questions.

lHkh iz'uksa ds mRrj nhft,A

(i) Write Schröndinger equation in the form of Laplacian operator.

ykIykfl;u ladkjd ds :i esa JksfMaxj lehdj.k dks fyf[k,A

(ii) Write two postulates of quantum mechanics.

Dok.Ve ;kaf=dh ds nks vfHkx̀ghr fyf[k,A

(iii) Find out eigenvalue and eigen function in  axd
e

dx


.

 axd
e

dx
  esa vkbxsu eku ,oa vkbxsu Qyu dks Kkr dhft,A

(iv) What is Pauli's Exclusion Principle?

ikmyh dk viotZu fl)kUr D;k gS\

(v) Define Temperature coefficient.

rki xq.kkad dks ifjHkkf"kr dhft,A

(vi) Write two general features of fast reaction.

rhoz vfHkfØ;k ds nks lkekU; y{k.k fyf[k,A

(vii) Explain conjugated system giving two suitable examples.

la;qXeh ra= dks nks mfpr mnkgj.k nsrs gq, le>kb,A
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(viii) Solve : 
0

x
kxdx

gy dhft, % 
0

x
kxdx

PART-B/ Hkkx&c

Unit-I/ bdkbZ&I

2. Explain the time independent perturbation theory.

le; Lora= fo{kksHk fl)kUr dks le>kb,A

OR

What will happen if the walls of the one-dimensional box are suddenly removed?

D;k ?kfVr gksxk ;fn ,d&foeh; ckWDl dh nhokjksa dks ,dne ls gVk fn;k tk,\

Unit-II/ bdkbZ&II

3. Determine the term symbol for the ground state in Ni.

Ni dh vk| voLFkk ds fy, VeZ flEcy dk fu/kkZj.k dhft,A

OR

Calculate Bond order in following using Molecular orbital theory :

(i) C H3 5 (ii)C H3 5(iii)     C H3 5

vkf.od d{kd fl)kUr dk mi;ksx djrs gq, fuEu esa ca/k Øe dh x.kuk dhft, %

(i) C H3 5 (ii)C H3 5(iii)     C H3 5
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Unit-III/ bdkbZ&III

4. Can the activation energy of a reaction be zero or negative? Explain using Arrhenius

equation.

D;k fdlh vfHkfØ;k dh lfØ;.k ÅtkZ 'kwU; ;k _.kkRed gks ldrh gS\ vkjgsfu;l lehdj.k dk

mi;ksx djrs gq, le>kb,A

OR

Derive the equation

2.303
log

( )

a
K

t a x




fuEu lehdj.k dks O;qRiUu dhft, %

2.303
log

( )

a
K

t a x




Unit-IV/ bdkbZ&IV

5. Explain the Huckel theory of conjugated system.

la;qXeh ra= ds fy, gdy fl)kUr dks le>kb,A

OR

Discuss about Ladder operators.

ySMj ladkjd dk o.kZu dhft,A

Unit-V/ bdkbZ&V

6. Write a short note on angular momentum.

dks.kh; laosx ij ,d laf{kIr fVIi.kh fyf[k,A
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OR

Explain about photochemical reaction.

rki jklk;fud vfHkfØ;k ds ckjs esa le>kb,A

PART-C/ Hkkx&l

7. Describe in detail about particle in a three-dimensional box.

f=&foeh; ckWDl esa d.k ds ckjs esa foLrkj ls o.kZu dhft,A

8. Find expressions for the following operators :

(i)
d

x
dx

  
 

2

(ii)
d d

x x
dx dx

     
  

(iii)
d d

x x
dx dx

     
  

fuEu ladkjdksa dks gy dhft, %

(i)
d

x
dx

  
 

2

(ii)
d d

x x
dx dx

     
  

(iii)
d d

x x
dx dx

     
  
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9. Discuss the primary salt effect.

izkFkfed yo.k izHkko dk o.kZu dhft,A

10. Discuss the mechanism and kinetics of Hydrogen and Bromine reaction in the

presence of light.

izdk'k dh mifLFkfr esa gkbMªkstu ,oa czksehu dh vfHkfØ;k dh fØ;kfof/k o cyxfrdh dks le>kb,A

----- × -----


