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Note : This paper is of thirty (30) marks containing three 

(03) sections A, B, and C. Learners are required to 

attempt the questions contained in these sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= rhl ¼30½ vadksa dk gS tks rhu ¼03½ [k.Mksa 

^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks bu 

[k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa ds 

mŸkj nsus gSaA 

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section ‗A‘ contains four (04) long answer type 

questions of seven and half 1
2

7  marks each. 

Learners are required to answer two (02) questions 

only. 
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uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<+s lkr 1
2

7  vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 

1. (a) Derive Gibbs-Helmholtz‘s equation and motion 

its application.   

fxCl&gsYegksYV~t ds lehdj.k dh O;qRifŸk dhft;s rFkk 

blds mi;ksxksa dk mYys[k dhft;sA  

(b) What is electrochemical cell ?  

,d fo|qrjklk;fud lsy D;k gksrk gS \ 

2. (a) Describe work and free energy functions.  

dk;Z ,oa eqDr ÅtkZ Qyu dk o.kZu dhft;sA  

(b) What do you understand by the terms pH and pH 

scale ?  

pH rFkk pH Ldsy ls vki D;k le>rs gSa \ 

3. (a) Explain the following terms :  

(i) Hydrolysis  

(ii) Hydrolysis constant  

fuEufyf[kr dks le>kb;s % 

(i) ty vi?kVu 

(ii) ty vIk?kVu fLFkjkad 

(b) Derive the following expression :  

H T S P Vd d d   

fuEufyf[kr O;atu dks LFkkfir dhft;s % 

H T S P Vd d d  
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4. (a) What do you understand by ‗Order‘ and 

‗Molecularity‘ of a reaction ?   

fdlh vfHkfØ;k dh ^dksfV* rFkk ^v.kqdrk* ls vki D;k 

le>rs gSa \ 

(b) Derive an expression for velocity of first order 

rate constant.  

izFke dksfV ds osx fLFkjkad ds O;atd dh O;qRifŸk 

dhft;sA  

Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section ‗B‘ contains eight (08) short answer type 

questions of two and half 1
2

2  marks each. 

Learners are required to answer four (04) questions 

only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, <kbZ 1
2

2  vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA 

1. Describe how would you determine the E.M.F. to cell.  

crkb;s fd vki fdlh lsy dk bZ- ,e- ,Q- dSls Kkr  

djsaxs \ 

2. Explain Ostwald‘s dilution law.  

vksLVokYM ds ruqrk  dk fu;e le>kb;sA  

3. Write a note on Carnot‘s theorem and its significance.  

dkuksZ izes; rFkk bldh lkFkZdrk ij ,d fVIi.kh fyf[k;sA  
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4. Explain the use of entropy as a criterion of spontaneity.    

,UVªkWih dk Lor% izofrZrk ds :i eas mi;ksx le>kb;sA  

5. Derive the expression for half life of a first order 

reaction.  

izFke dksfV dh vfHkfØ;k ds fy;s v)Z vk;qdky dk O;atd 

O;qRifŸk dhft;sA  

6. Derive Clausius equation.   

Dykmfl;l lehdj.k dks O;qRiUu dhft;sA  

7. Write a note on Joule-Thomson effect.  

twy&FkkWelu izHkko ij ,d fVIi.kh fyf[k,A  

8. Prove that :  

pH + pOH = 14 

fl) dhft;s fd %  

pH + pOH = 14 

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section ‗C‘ contains ten (10) objective type 

questions of half 1
2

 mark each. All the questions 

of this section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy, vk/kk 1
2

 vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

1. The mathematical from of the 1st law of 

Thermodynamics is :  

(a) Q E Wd d d   
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(b) Q E – Wd d d   

(c) E Q Wd d d   

(d) None of these 

Å”ekxfrdh ds izFke fu;e dk xf.krh; lehdj.k gS % 

¼v½ Q E Wd d d  

¼c½ Q E – Wd d d  

¼l½ E Q Wd d d  

¼n½ bueas ls dksbZ ugha  

2. Which one of the following is correct equation ?  

(a) G ΔH TΔS   

(b) G ΔH – TΔS   

(c) G TΔS – H   

(d) G ΔH – SΔT   

fuEufyf[kr lehdj.kksa esa ls lgh lehdj.k dkSu&lh gS \ 

¼v½ G ΔH TΔS 

¼c½ G ΔH – TΔS  

¼l½ G TΔS – H 

¼n½ G ΔH – SΔT  

3. A chemical reaction is at equilibrium when the rate of 

forward and backward reactions are :   

(a) unequal  

(b) constant  

(c) equal  

(d) increase 
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dksbZ jklk;fud vfHkfØ;k lkE;koLFkk eas gksus ij mldh vxz 

o i’p vfHkfØ;k dh xfr nj % 

¼v½ vleku gksrh gS 

¼c½ fLFkj gksrh gS 

¼l½ leku gksrh gS 

¼n½ c<+ tkrh gS 

4. To which Ostwald‘s law is applicable ? 

(a) 3CH COOH   (b) 3HNO   

(c) HCl (d) 2 4H SO   

vksLVokYM dk fu;e fdl ij ykxw gksrk gS \ 

¼v½ 3CH COOH  ¼c½ 3HNO  

¼l½ HCl ¼n½ 2 4H SO  

5. Which of the following forms acidic buffer ?  

(a) NaCl + HCl  

(b) 3HCl CH COOH   

(c) 3 3CH COONa CH COOH   

(d) 3 3HNO CH COOH   

fuEufyf[kr eas ls dkSu vEyh; CkQj cukrk gS \ 

¼v½ NaCl HCl   

¼c½ 3HCl CH COOH  

¼l½ 3 3CH COONa CH COOH  

¼n½ 3 3HNO CH COOH  
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6. The heat change in chemical reaction at constant 

volume is :  

(a) H  (b) P   

(c) V   (d) E   

fLFkj vk;ru ij fdlh Hkh vfHkfØ;k ds Å”ek ifjorZu dk 

eku gksrk gS % 

¼v½ H  ¼c½ P   

¼l½ V   ¼n½ E   

7. The rate constant of zero order reaction is :  

(a) dimensionless 

(b) litre 1mole 1sec    

(c) moles 1litre 1sec  

(d) 1time   

‘kwU; dksfV dh vfHkfØ;k ds osx fLFkjkad dk ek=d gksrk gS % 

¼v½ foeh;foghu 

¼c½ yhVj eksy
&1
 lsd.M

&1 

¼l½ eksy yhVj
&1
 lsd.M

&1
 

¼n½ le;
&1
 

8. A B  Product is :  

(a) Unimolecular  

(b) Trimolecular 

(c) Bimolecular 

(d) Tetramolecular  
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A B  mRikn izfØ;k gS % 

¼v½ ,dvk.kqfod  

¼c½ f=vk.kqfod 

¼l½ f}vk.kqfod 

¼n½ pkrqjvk.kqfod 

9. The pH of 0.01 HCl is nearly equation : 

(a) 0.01 (b) 10 

(c) 1.0 (d) 2.0 

0.01 HCl dk pH eku yxHkx cjkcj gksxk % 

¼v½ 0-01 ¼c½ 10 

¼l½ 1-0 ¼n½ 2-0 

10. If the cell reaction is spontaneous :   

(a) E°  is negative  

(b) G  is positive  

(c) E°  is positive   

(d) 
ΔG

E°
 is positive  

;fn lsy vfHkfØ;k Lor% izofrZr gS] rks % 

¼v½ E°  _.kkRed gksxk  

¼c½ G  /kukRed gksxk 

¼l½ E°  /kukRed gksxk 

¼n½ 
ΔG

E°
 /kukRed gksxk 
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