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BACHELOR OF SCIENCE (GENERAL) 
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BCHCT-137 : COORDINATION CHEMISTRY, 
STATES OF MATTER AND CHEMICAL KINETICS 

Time : 2 Hours     Maximum Marks : 50 

Note : Attempt any five questions from Part A and 

any five questions from Part B on separate 

answer-sheets. All questions carry equal 

marks. 

 Part—A (Marks : 25) 

1. Why are the atomic radii of the elements of 

third transition series much smaller than 
expected ?  5 

2. Which of the following ions is colourless and 
why ?    5 

 (i) Cu+

 (ii) Ni

   

2+ 
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3. What are lanthanoids and actinoids ? Why are 

they so called ?  5 

4. (a) Explain with a suitable example how 

bridging ligands are named in coordination 

compounds. 3 

 (b) Write the formulae of the following 

complexes : 

  (i) Pentammine (nitrito-KO) cobalt(III) 

chloride 1 

  (ii) Dichloridobis (1, 2-diaminoethane) 

rhodium(III) ion 1 

5. Explain with suitable examples the inner and 

outer orbital complexes and predict their 

geometry and magnetic behaviour also. 5 

6. What are the factors affecting the magnitude of 

crystals field splitting energy ? 5 

7. Explain Jahn-Teller effect in the d9 

configuration of CuCl2. 5 
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 Part—B (Marks : 25) 

8. (a) One mole of gas A is mixed with four moles 

of gas B. Calculate the mole fraction of the 
gas A.  1 

 (b) On the basis of the assumptions of kinetic 

theory of gases, derive the following 
expression for the pressure of a gas : 4 

P = 
21 N

3 V
m u−  

9. (a) Calculate the root mean square speed for 

the molecules of oxygen gas at a 
temperature of 500 K. Given : Mm (O2) = 
0.032 kg mol– 1

 (b) Arrange the following gases in terms of 

increasing values of average speed of their 
molecules at 300 K : 3 

). 2 

                           2 2 2H , N , O  

  (Take the molar mass of the gases as 0.002, 
0.028 and 0.032 kg mol–1

10. What is the effect of temperature on the 
viscosity of a liquid ? 5 

 respectively). 
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11. What are the seven primitive unit cells in 
crystals ? Draw any one of them. 5 

12. Give the classification of stoichiometric  
defects.   5 

13. (a) What is half life of a reaction ? Give 
expression for the half life of a second order 
reaction. 2 

 (b) Derive the integrated rate law for a first 
order reaction. 3 

14. For the following reaction : 

                    2A + B products→  

 the initial rates for different initial 
concentrations of A and B were determined. 
These are given below : 5 

[A]0 [B]/M 0
Initial 

rate/ms
/M 

–1 

0.10 0.05 1.3 × 10–4 

0.10 0.10 2.6 × 10–4 

0.20 0.10 1.04 × 10–3 

 Calculate : (i) the order of the reaction with 
respect to A and B, (ii) overall order of reaction, 
(iii) rate constant. 
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foKku Lukrd (lkekU;) 

(ch- ,l&lh- th-) 

l=kkar ijh{kk 

fnlEcj] 2022 
ch- lh- ,p- lh- Vh--137 % milgla;kstu jlk;u] 

æO; dh voLFkk,¡ vkSj jklk;fud cyxfrdh 

le; % 2 ?k.Vs     vf/dre vad % 50 

uk sV % Hkkx ^d* vkSj ^[k* nksuksa ls ik ¡p&ik ¡p iz'uksa ds 
mÙkj vyx&vyx mÙkj&iqfLrdkvksa esa nhft,A lHkh 
iz'uksa ds vad leku gSaA 

 

 Hkkx&d (vad % 25) 

1- rhljh laØe.k Js.kh ds rRoksa dh ijekf.od f=kT;k,¡ 

visf{kr eku ls cgqr gh de D;ksa gksrh gSa \ 5 

2- fuEufyf[kr vk;uksa esa ls dkSu&lk jaxghu gksrk gS vkSj 

D;ksa \    5 

 (i) Cu+

 (ii) Ni

   

 

2+ 
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3- ySUFksukWbM o ,fDVukWbM D;k gksrs gSa \ mUgsa ,slk D;ksa 

dgk tkrk gS \ 5 

4- (a) milgla;kstd ;kSfxdksa esa lsfRor fyxS.M~l dks 

dSls uke fn;k tkrk gS \ mnkgj.k lfgr 

le>kb,A 3 

 (b) fuEufyf[kr ladqyksa ds lw=k fyf[k, %  

  (i) isaVk,sehu (ukbVªhVks&KO) dksckYV(III) 
DyksjkbM 1 

  (ii) MkbDyksjhMksfcl (1, 2-Mkb,sfeuks,Fksu) 
jksfM;e(III) vk;u 1 

5- vkarfjd rFkk cká d{kd ladqyksa dh mi;qDr mnkgj.k 

ds lkFk O;k[;k dhft, vkSj mudh T;kferh; o 

pqEcdh; izÑfr dh izkxqfDr dhft,A 5 

6- fØLVy {ks=k foikVu ÅtkZ ds ifjek.k dks izHkkfor 

djus okys dkjd dkSu&ls gksrs gSa \ 5 

7- CuCl2 ds d9

 Hkkx&[k (vad % 25) 

 foU;kl esa tku&Vsyj (J-T) izHkko dks 

le>kb,A   5 

8- (d) xSl A ds ,d eksy dks xSl B ds pkj eksyksa ds 

lkFk fefJr fd;k x;kA xSl A ds fy, eksy va'k 

dk eku ifjdfyr dhft,A 1 
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 ([k) xSlksa ds v.kqxfr fl¼kUr dh vo/kj.kkvksa ds 

vk/kj ij xSl ds nkc ds fy, fuEufyf[kr 

O;atd O;qRiUu dhft, % 4 

P = 
21 N

3 V
m u−  

9- (d) 500 K ij vkWDlhtu xSl ds v.kqvksa ds fy, 

oxZ ekè; ewy pky dk eku ifjdfyr  

dhft,A  2 

  (fn;k gS % Mm (O2) = 0.032 kg mol– 1

 ([k) fuEufyf[kr xSlksa dks 300 K ij mudh vkSlr 

pkyksa ds c<+rs gq, Øe esa O;ofLFkr dhft, % 3 

) 

                        2 2 2H , N , O  

  xSlksa ds eksyj æO;eku Øe'k% bl izdkj gSa % 

  0.002, 0.028 rFkk 0.032 kg mol

10- æo dh ';kurk ij rkieku dk D;k izHkko gksrk  

gS \     5 

– 1 

11- tkyd esa lkr izkphu ;wfuV lsy dkSu&ls gksrs gSa \ 

muesa ls fdlh ,d dk fp=k cukb,A 5 

12. LVkWbfd;ksehfVªd =kqfV;ksa dk oxhZdj.k dhft,A 5 

13- (d) fdlh vfHkfØ;k dh v/Z&vk;q D;k gksrh gS \ 

,d f}rh; dksfV vfHkfØ;k ds fy, v/Z&vk;q 

dk O;atd crkb,A 2 
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 ([k) izFke dksfV vfHkfØ;k ds fy, lekdfyr nj 

lehdj.k dks O;qRiUu dhft,A 3 

14. fuEufyf[kr vfHkfØ;k ds fy, % 

             2A + B → mRikn  

 A rFkk B dh fofHkUu vkjfEHkd lkUærkvksa ds fy, 

vfHkfØ;k dh vkaf'kd njksa dk fu/kZj.k fd;k x;kA 

izkIr eku fuEu izdkj gSa % 5 

[A]0 [B]/M 0 vkjfEHkd 

nj/ms

/M 

–1 

0.10 0.05 1.3 × 10– 4 

0.10 0.10 2.6 × 10– 4 

0.20 0.10 1.04 × 10– 3 

 bu vk¡dM+ksa ds vk/kj ij fuEufyf[kr dks ifjdfyr 

dhft, % 

 (i) A rFkk B ds fy, vfHkfØ;k dh dksfV 

 (ii) vfHkfØ;k dh dqy dksfV 

 (iii) nj fLFkjkadA 
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