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 BCHCT-137  

BACHELOR OF SCIENCE (GENERAL) 

(BSCG)  

Term-End Examination 

June, 2022 

 

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     (Maximum Marks : 25) 

1. What are the electronic configurations of K, Ca 

and Sc ? Predict the ground state configuration 

of Sc+ ion. 5 

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

(a) Ni2+ 

(b) Fe3+ 

3. Why is the chemistry of actinoids much more 

complicated than that of lanthanoids ?  5 
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4. What are ambidentate ligands ? Give suitable 

examples and name them using the K-convention. 5 

5. Give the different types of structural isomerism 

in metal complexes. 5 

6. Explain the crystal field effects in weak and 

strong fields with the help of a d4 complex. 5 

7. Compare the Crystal Field Stabilisation 

Energies (CFSE) for octahedral and tetrahedral 

metal complexes with suitable examples. 5 
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                                  PART B     (Maximum Marks : 25) 

8. (a) One mole of oxygen gas occupied a volume 

of 0·025 m3 at 27C. If the gas behaves 

ideally, calculate the pressure of the gas. 2 

(b) Derive the ideal gas equation from the 

following expression for pressure of a gas. 3 

 P = 
3

1
 

– 2

V

uNm
 

9. (a) Give the two assumptions of kinetic theory 

of gases that are not valid for real gases. 2 

(b) The Van der Waal’s constants for ammonia 

gas are as follows : 

 a = 0·4225 Pa m6 mol–2;  

 b = 37·07  10–6 m3 mol–1 

 Calculate the values for critical constants for 

ammonia gas. 3 

10. What is meant by viscosity of a liquid ? Why is 

the viscosity of water at 373 K one-sixth of its 

viscosity at 273 K ?   5 

11. Define lattice and basis in context of crystal 

systems and illustrate them with suitable 

diagrams.  5 

12. Explain the concept of packing efficiency in a 

simple cubic lattice. 5 
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13. (a) Define order of a reaction. 2 

(b) For the following reaction, the half-life is 

found to be inversely proportional to the 

initial concentration of A. 

 A  Products 
(i) What is the order of the reaction ? 

(ii) If half-life of the reaction is 30 s, how 

long would it take for the 

concentration to reduce to 6·25%  of 

the initial value ? 3 

14. The following reaction was studied by initial rate 

method : 

 Cl2(g) + NO(g)  2NOCl(g) 

 The initial rates of different concentrations of 

Cl2 and NO were determined and are given 

below :  

 [Cl2]/M [NO]/M Initial rate/Ms–1 

 0·10 0·10 3  10–3 

 0·20 0·10 6  10–3 

 0·20 0·20 2·4  10–2 

 Calculate : 5 

(a) Order of the reaction with respect to Cl2 

and NO 

(b) Overall order of reaction 

(c) Rate constant 
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 ~r.gr.EM.gr.Q>r.-137  

{dkmZ ñZmVH$ (gm_mÝ`) 
(~r.Eg.gr.Or.)  

gÌm§V narjm 

OyZ, 2022 

 
~r.gr.EM.gr.Q>r.-137 : Cnghg§`moOZ agm`Z,  
Ðì` H$s AdñWmE± Am¡a amgm`{ZH$ ~bJ{VH$s 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

ZmoQ> : AbJ-AbJ CÎma-nwpñVH$mAm| na ^mJ H$ go {H$Ýht nm±M 
àíZm| Am¡a ^mJ I go {H$Ýht nm±M àíZm| Ho$ CÎma Xr{OE & g^r 
àíZm| Ho$ A§H$ g_mZ h¢ &  

^mJ> H$   (A{YH$V_ A§H$ : 25) 

1. K, Ca Am¡a Sc Ho$ BboŠQ´>m°{ZH$ {dÝ`mg Š`m h¢ ? Sc+ Am`Z 

H$s _yb AdñWm Ho$ {dÝ`mg H$m nydm©Zw_mZ H$s{OE & 5 

2. {ZåZ{b{IV _| go H$m¡Z-gm Am`Z a§JhrZ h¡ Am¡a Š`m| ?  5 

(H$) Ni2+ 

(I) Fe3+ 

3. b¡ÝWoZm°BS>m| H$s VwbZm _| EpŠQ>Zm°BS>m| H$s agm`Z Š`m| 

A{YH$ O{Q>b hmoVr h¡ ? 5 
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4. C^`X§Vr {bJ§S> Š`m hmoVo h¢ ? Cn`wº$ CXmhaU Xr{OE Am¡a 

K-na§nam H$m à`moJ H$aHo$ CZHo$ Zm_ {b{IE & 5 

5. YmVw g§Hw$bm| _| {d{^Þ àH$ma H$s g§aMZmË_H$ g_d`dVm 

Xr{OE & 5 

6. d4 g§Hw$b H$s ghm`Vm go Xþ~©b d à~b joÌm| _| {H«$ñQ>b 

joÌ à^md H$s ì`m»`m H$s{OE & 5 

7. Cn`wº$ CXmhaUm| Ho$ gmW AîQ>\$bH$s` d MVwî\$bH$s` 

YmVw g§Hw$bm| _| {H«$ñQ>b joÌ ñWm`rH$aU D$Om© (CFSE) H$s 

VwbZm H$s{OE & 5 
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^mJ I    (A{YH$V_ A§H$ : 25) 

8. (H$) 27C na 1 _mob Am°ŠgrOZ J¡g 0·025 m3 Am`VZ 
KoaVr h¡ & `{X J¡g AmXe© J¡g ì`dhma Xem©Vr h¡, 
Vmo J¡g Ho$ Xm~ H$m n[aH$bZ H$s{OE & 2 

(I) J¡g Ho$ Xm~ Ho$ {bE {ZåZ{b{IV ì`§OH$ go AmXe© 
J¡g g_rH$aU ì`wËnÞ H$s{OE & 3 

 P = 
3

1
 

– 2

V

uNm
 

9. (H$) J¡gm| Ho$ AUwJ{V {gÕm§V H$s CZ Xmo A{^YmaUmAm| H$mo 
~VmBE Omo dmñV{dH$ J¡gm| na bmJy Zht hmoVr h¢ & 2 

(I) A_mo{Z`m J¡g Ho$ {bE dmÝS>a dmëg pñWam§H$m| Ho$ _mZ 
Bg àH$ma h¡¢ :  

 a = 0·4225 Pa m6 mol–2;  

 b = 37·07  10–6 m3 mol–1 

 A_mo{Z`m J¡g Ho$ {bE H«$m§{VH$ pñWam§H$m| Ho$ _mZ 
n[aH${bV H$s{OE & 3 

10. Ðd H$s í`mZVm H$m Š`m AW© hmoVm h¡ ? 373 K na Ob H$s 
í`mZVm, 273 K na í`mZVm H$m EH$-N>R>m Š`m| hmoVr h¡ ?    5 

11. {H«$ñQ>b V§Ìm| Ho$ g§X^© _| OmbH$ (lattice) Am¡a ~o{gg 
(basis) H$mo n[a^m{fV H$s{OE Am¡a CZH$mo Cn`wº$ {MÌm| go 
ñnîQ> H$s{OE & 5 

12. EH$ gab KZr` OmbH$ _| n¡qH$J XjVm H$s g§H$ënZm H$s 
ì`m»`m H$s{OE & 5 
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13. (H$) A{^{H«$`m H$s H$mo{Q> H$mo n[a^m{fV H$s{OE & 2 

(I) {ZåZ{b{IV A{^{H«$`m Ho$ {bE AY©-Am ẁ A H$s 

Ama§{^H$ gm§ÐVm Ho$ ì`wËH«$_mZwnmVr nmB© JB© h¡ & 
 A  CËnmX 

(i) A{^{H«$`m H$s H$mo{Q> H$m _mZ Š`m h¡ ? 

(ii) `{X A{^{H«$`m H$s AY©-Am`w 30 s h¡, 

gm§ÐVm H$mo Ama§{^H$ _mZ Ho$ 6·25% VH$ hmoZo 

_| {H$VZm g_` bJoJm ? 3 

14. {ZåZ{b{IV A{^{H«$`m H$m Ama§{^H$ Xa {d{Y Ûmam AÜ``Z 
{H$`m J`m :  

Cl2(g) + NO(g)  2NOCl(g) 

 Cl2 VWm NO H$s {d{^Þ gm§ÐVmAm| Ho$ {bE A{^{H«$`m H$s 
Ama§{^H$ Xa H$mo {ZYm©[aV {H$`m J`m Am¡a àmá _mZ ZrMo 
{XE JE h¢ : 

 [Cl2]/M [NO]/M Ama§{^H$ Xa/Ms–1 

 0·10 0·10 3  10–3 

 0·20 0·10 6  10–3 

 0·20 0·20 2·4  10–2 

 n[aH${bV H$s{OE : 5 

(H$) Cl2 VWm NO Ho$ g§~§Y _| A{^{H«$`m H$s H$mo{Q> 

(I) A{^{H«$`m H$s Hw$b H$mo{Q> 

(J) Xa pñWam§H$ 


