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6 tha[ epiyik 103

7 btg;g ,af;ftpay; 126

8 ,aw; kw;Wk; ntjpr;rkepiy 156

9 fiury;fs; 181

10 ntjpg;gpizg;g[fs; 207

11 fhpk ntjpapaypd; mog;gilfs; 232
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

5myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

myF ntjpapaypd; mog;gilf; fUj;Jf;fs;
kw;Wk; ntjpf; fzf;fPLfs;1
gFjp I – g[j;jf tpdhf;fs;

I. rhpahd tpilapidj; njh;t[ bra;f

1. 	 40 kp.yp kPj;njd; tha[thdJ 80 kp.yp. 

Mf;rp$idf; bfhz;L KGikahf vhpf;fg;  

gLfpwJ. miw btg;gepiyf;F Fsph;tpf;fg; 

gl;l gpwF v+;rpa[s;s tha[tpd; fdmst[

	 m) 40 kp.yp CO2 tha[

	 M) 40 kp.yp CO2 kw;Wk; 80 kp.yp H2O tha[

	 ,) 60 kp.yp CO2 kw;Wk; 60 kp.yp H2O tha[ 
	 <) 120 kp.yp CO2 tha[ 

tpil : m) 40 kp.yp CO2 tha[

jPh;t[ :

	 CH4(g) + 2O2 (g) → CO2 (g) + 2 H2O (I)

bghUs; CH4 O2
CO2

ntjp tpidf;TW tpfpj Fzfk; 1 2 1

tpidg[hpa mDkjpf;fg;gl;l 

tpidgL bghUl;fspd; fdmst[

40 
mL

80 
mL -

tpidgl;l tpidgL bghUl;fs; 

kw;Wk; cUthd tpidtpis 

bghUl;fspd; fdmst[

40 
mL

80 
mL

40  
mL

miw btg;gepiyf;F Fsph;tpf;fg;gl;lg;gpd;  

tha[f;fspd; fdmst[
- -

40 
mL

tpidtpisg; bghUl;fs; miwbtg;g epiyf;F  

Fsph;tpf;fg;gl;ljhy;/ ePh; bgUk;ghYk; jput epiyapy; 

,Uf;Fk;. vdnt tha;g;g[ (m) vd;gJ rhpahdJ.

2. 	 jdpkk; X d; Inrhnlhg;g[fspd; ,iag[  

gpd;tUkhW mikfpwJ. 200X = 90 %, 199X = 8 %, 
202X = 2 %. ,aw;ifapy; fpilf;Fk; jdpkk; X d; 

njhuha mQ epiw kjpg;g[

	 m) 201 u 	 M) 202 u     
	 ,) 199 u    	 <) 200 u

tpil : <) 200 u

jPh;t[ :

	

(200 x 90) + (199 x 8) + (202 x 2)
100= = 199.96

=  200 u

3. 	 Tw;W (A): ,U nkhy; FSf;nfh!py;  12.044 × 1023 
FSf;nfh!; @yf;TWfs; cs;sd. 

	 fhuzk; (R) : xU nkhy; mst[s;s ve;j 

xU bghUspYk; cs;s cl;bghUl;fspd;  

vz;zpf;if 6.02 × 1022 

m)	 Tw;W (A) kw;Wk; fhuzk; (R) ,uz;Lk; rhp/ nkYk; 

fhuzk; (R) MdJ Tw;W (A)f;fhd rhpahd  

tpsf;fk;

M) Tw;W (A) kw;Wk; fhuzk; (R) ,uz;Lk; rhp/ nkYk; 

fhuzk; (R) MdJ Tw;W (A)f;fhd rhpahd  

tpsf;fky;y

,) 	Tw;W (A) rhp kw;Wk; fhuzk; (R) jtW 

<) 	 Tw;W (A) kw;Wk; fhuzk; (R) ,uz;Lk; jtW

tpil : ,) Tw;W (A) rhp kw;Wk; fhuzk; (R) jtW

jPh;t[ :

	 rhpahd fhuzk; : xU nkhy; mst[s;s  

ve;jbthU nrh;kj;jpYk; ml=;fpa[s;s  

cl;bghUl;fspd; vz;zpf;if 6.022 × 1023.

4.   	fhh;gd;/ fhh;gd; nkhdhf;i!L/ fhh;gd;  

ilahf;i!L vDk; ,uz;L Mf;i!Lfis 

cUthf;FfpwJ. ve;j jdpkj;jpd; rkhd epiw 

khwhky; cs;sJ >

	 m) fhh;gd;	

	 M) Mf;!p$d;	

	 ,) fhh;gd; kw;Wk; Mf;!p$d;

	 <) fhh;gd;/ Mf;!p]$d;/ ,uz;Lkpy;iy

tpil : M) Mf;!p$d;

jPh;t[ :

tpid 1 :

	 2C + O2 → 2 CO
	 2 x 12g fhh;gdhdJ 32g Mf;!p$Dld; 

	 ,ize;Js;sJ.

	 vdnt/ fhh;gdpd; rkhd epiw = 2 x 12
32

 x 8 = 6
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

6myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

tpid 2 :

	 C + O2 → CO2
	 12g fhh;gdhdJ 32g Mf;!p$Dld; ,ize;J 

cs;sJ.

	 vdnt fhh;gdpd; rkhd epiw = 12
32  x 8 = 3

5. 	 ,izjpwd; @d;W bfhz;l cnyhfj;  

jdpkj;jpd; rkhd epiw 9 g eq–1 mjd; ePuw;w 

Mf;i!od; @yf;TW epiw 
	 m) 102 g	 M) 27 g 	

,) 270 g       	 <) 78 g 
tpil : m) 102 g

jPh;t[ :

,izjpwd; @d;W bfhz;l cnyhfj;jpid M3+ vd;f.

rkhd epiw = cnyhfj;jpd; epiw / rkhd fhuzp

	 9g eq–1 = cnyhfj;jpd; epiw / 3 eq
		  cnyhfj;jpd; epiw  = 27g
		  cUthFk; Mf;i!L  = M2O3 ;
		  Mf;i!od; epiw  	 = (2 × 27) + (3 × 16)
			   = 102g

6;.	 0.018 fpuhk; vila[s;s ePh;j;Jspapy; cs;s ePh; 

@yf;TWfspd; vz;zpf;if 

	 m) 6.022 × 1026 	 M) 6.022 × 1023 
	 ,) 6.022 × 1020 	 <) 9.9 × 1022 

tpil : ,) 6.022 × 1020 

jPh;t[ :

	 ePh;j;Jspapd; vil   =  0.018g
	 ePh;j;Jspapy; cs;s nkhy;fspd; vz;zpf;if 
 	               =  ePhpd; epiw / nkhyhh; epiw

                     =  0.018 / 18 = 10-3 nkhy; 

	 1 nkhy; ePhpy; fhzg;gLk; ePh; @yf;TWfspd; 

vz;zpf;if = 6.022 × 1023

	 1 ePh;j;Jspapy; fhzg;gLk; ePh; @yf;TWfspd; 

vz;zpf;if (10-3 nkhy;)
		  = 6.022 × 1023 × 10-3 = 6.022 x 1020

7. 	 1 g khR fye;j bkf;dP&pak; fhh;gndl;  

khjphpia (btg;gr;rpijt[ milahj 

khRf;fisf; bfhz;lJ). KGikahf  

btg;gr; rpijtpw;F cl;gLj;Jk; nghJ 0.44 g  
fhh;gd; il ahf;i!L tha[it jUfpwJ.  

,k;khjphpapYs;s khR rjtPjk;

	 m) 0 % 	 M) 4.4 %        
	 ,) 16 %     	 <) 8.4 %
jPh;t[ :		           tpil : ,) 16% 
	 MgCO3 → MgO + CO2 ↑
	 MgCO3 : (1×24) + (1×12)+(3×16) = 84g
	 CO2 :  (1×12) + (2×16) = 44g
	 100% J}a;ika[ila 84g MgCO3 MdJ  

btg;gg;gLj;Jk; nghJ  44g CO2Ij; jUfpwJ.

	 1g MgCO3 MdJ btg;gg;gLj;Jk;  

bghGJ 0.44g CO2Ij; jUfpwJ. vd  

bfhLf;fg;gl;Ls;sJ.

	 vdnt/

	 84g MgCO3 khjphpapid btg;gg;gLj;Jk;  

bghGJ 36.96g CO2 Ij; jUk;

	 khjphpapDila J}a;ikj; jd;ikapd;  

rjtPjk; = 100%
44gCO2

x 36.96g CO2 = 84%

	 B khR rjtPjk; = 16% 

8. 	 6.3 g nrhoak; ig fhh;gndl;il/  30 g mrpl;of; 

mkpy fiurYld; nrh;j;j gpd;dh;/ v+;rpa[s;s 

fiurypd; vil 33g. tpidapd;nghJ 

btspnawpa fhh;gd;ilahf;i!od; nkhy; 

vz;zpf;if  
	 m) 3 	 M) 0.75         
	 ,) 0.075      	 <) 0.3

tpil : ,) 0.075

jPh;t[ :
   NaHCO + CH COOH  CH COONa + H O + CO 3 3 3 2 2

6.3 g      + 30g                 33g                +  x      

btspnawpa CO2 mst[  x = 3.3g
btspnawpa CO2 d; nkhy;fspd; vz;zpf;if 

	 = 3.3/44 = 0.075 nkhy;

9. 	 STP epiyapy; cs;s 22.4 ypl;lh;  H2 (g) tha[/ 

11.2 ypl;lh;  Cl2 (g), tha[t[ld; fyf;fg;gLk; 

nghJ cUthFk;  HCl(g), tha[tpd; nkhy; 

vz;zpf;if   

	 m) 2 nkhy;fs; HCl (g)	 M) 0.5 nkhy;fs; HCl(g) 
	 ,) 1.5 nkhy;fs; HCl(g)   <) 1 nkhy; HCl (g) 

tpil : <) 1 nkhy; HCl (g)

jPh;t[ :
	 H2(g) + Cl2 (g) → 2 HCl (g)
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

7myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

bghUslf;fk; H2(g) Cl2(g) HCl (g)

ntjp tpidf;TW tpfpj 

Fzfk;

1 1 2

273 K kw;Wk; 1 atm 
mGj;jj;jpy; tpidg[hpa 

mDkjpf;fg;gLk; 

nkhy;fspd; vz;zpf;if

22.4 L
(1mol)

11.2L
(0.5mol)

-

tpidgl;l tpidgL

bghUl;fs; kw;Wk; cUthd 

tpidtpis bghUl;fspd; 

nkhy;fspd; vz;zpf;if

0.5 0.5 1

cUthd HCl?d; mst[ ? 1 nkhy;

10. 	Nlhd mlh; fe;jf mkpyk; xU kpjkhd 

Mf;rp$ndw;wp/ gpd;tUk; tpidfspy; vJ 

Mf;!p$ndw;wg; gz;igf; Fwpg;gpltpy;iy > 
	 m) Cu + 2H2SO4 → CuSO4 + SO2 + 2H2O 
	 M) C + 2H2SO4 → CO2 + 2SO2 + 2H2O
	 ,) BaCl2 + H2SO4 → BaSO4 + 2HCl
	 <) ,tw;wpy; vJt[kpy;iy

tpil : ,) BaCl2 + H2SO4 → BaSO4 + 2HCl

jPh;t[ :

	
6 2 12 1 1 2 6 2 1

2 42 4BaCl H SO Ba S O 2HCl
+ − −+ − + + + − +

+ � +

11. 	gpd;tUk; Mf;!p$ndw;w xLf;f tpidfspy; 

vJ tpfpjr;rpijt[ tpid >    
	 m)   3Mg(s) + N2(g)  → Mg3N2 (s) 
	 M)   P4(s) + 3NaOH + 3H2O  → PH3(g) +       	

		              3NaH2PO2(aq)
	 ,)  Cl2(g) + 2KI(aq) → 2KCl(aq) + I2 
	 <) Cr2O3(s) + 2Al(s)  → Al2 O3(s) + 2Cr(s) 

tpil : M) P4(s) + 3NaOH + 3H2O  → PH3(g) +       
3NaH2PO2(aq)

jPh;t[ :

	

1�3�0

P4 + 3NaOH + 3H2O      PH3 + 3NaH2PO2�

12. 	fhu Clfj;jpy; bghl;lhrpak; 

bgh;kh=;fndl;od; rkhd epiw kjpg;g[ 
	 (MnO–

4 + 2H2O + 3e– → MnO2 + 4OH–)    

	 m) 31.6          	 M) 52.7         
	 ,) 79 	 <) ,tw;wpy; vJt[kpy;iy 

tpil : M) 52.7

jPh;t[ : Mf;!p$ndw;wpahd (MnO4
-) MdJ xLf;f  

tpidf;F cl;gLk; nghJ @d;W vyf;l;uhd;fis Vw;Wf; 

bfhs;fpwJ. vdnt rkhdepiw 
	 = (KMnO4-d; nkhyhh; epiw)/3 = 158.1/3 = 52.7.

13. 	gpd;tUtdtw;Ws; 180g ePhpy; cs;sJ vJ >    
QY-2019   Mf!;l;-2021

	 m) 5 nkhy;fs; ePh;

	 M) 90 nkhy;fs; ePh;

	 ,) 6.022 x 10 23

180
 ePh; @yf;TWfs;

	 <) 6.022 x 1024 ePh; @yf;TWfs;

tpil : <) 6.022 x 1024
 ePh; @yf;TWfs;

jPh;t[ :

	 180g ePhpy; fhzg;gLk; nkhy;fspd; vz;zpf;if

		  = ePhpd; epiw / ePhpd; nkhyhh; epiw

	      = 180g / 18g mol-1 = 10 nkhy;fs;

	 ePhpy; 6.022 × 1023 ePh; @yf;TWfs; cs;sd.

	 10 nkhy; ePhpy; 6.022 × 1023 × 10 = 6.022 × 1024  
	 ePh; @yf;TWfs; cs;sd.

14. 	0oC kw;Wk; 1 atm mGj;jj;jpy; 7.5 g tha[ 5.6L 

fd msit milj;Jf;bfhs;fpwJ vdpy;/ me;j 

tha[	                          HY-2018   nk-2022

	 m) NO 	 M) N2O      
	 ,) CO    	 <) CO2

tpil : m) NO

jPh;t[ :

	 273 K kw;Wk; 1 atm mGj;jj;jpy;  7.5 g tha[ 

milj;Jf; bfhs;Sk; fd mst[ 5.6 ypl;lh; vdnt/ 

22.4 ypl;lh; fdmsit milj;Jf; bfhs;Sk; 

tha[tpd; epiw 

			 

7.5g
× 22.4L = 30g

5.6L
�

  
	 NO-d; nkhyhh; epiw (14 + 16) = 30g

15. 	1.7 g mk;nkhdpahtpy; cs;s vyf;l;uhd;fspd; 

vz;zpf;if			                   Mf!;l;-2022

	 m)	6.022 × 1023 	 M) 
226.022 10

1.7
´

	 ,) 
246.022 10

1.7
´ 	 <) 

236.022 10
1.7

´

tpil : m)  6.022 × 1023
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

8myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

jPh;t[ :

	 xU mk;nkhdpah (NH3) @yf;Twpy; fhzg;gLk; 

vyf;l;uhd;fspd; vz;zpf;if (7 + 3) = 10

	 mk;nkhdpah nkhy;fspd; vz;zpf;if =

	
1

1.7g
17gmol
0.1mol

��

�

epiw
wipe ;hhyhkn

	 0.1 nkhy; mk;nkhdpahtpy; fhzg;gLk;  

@yf;TWfspd; vz;zpf;if  

			   = 0.1 × 6.022 × 1023 = 6.022 × 1022 

	 0.1 nkhy; mk;nkhdpahtpy; fhzg;gLk; 

vyf;l;uhd;fspd; vz;zpf;if 
			   = 10 × 6.022 × 1022 = 6.022 × 1023 

16. 	SO SO2 2- 2- 2--
4 3 2 4 2 6, , S O ,S O  Mfpa vjpuadpfspy; 

ry;ghpd; Mf;rp$ndw;w vz;fspd; mog;gilapy; 

rhpahd thpir vJ >

	 m)	  SO <  SO <   S O < S O
2- 2- 2- 2-
3 4 2 4 2 6

	 M) SO <   S O < S O < SO
2- 2- 2-  2-
4 2 4 2 6 3

	 ,) S O <  SO <  S O < SO2 4 3 2 6 4
2- 2- 2-  2-

	 <)	 S O < S O <   SO <  SO2 6 2 4 4 3
2-  2- 2- 2-

tpil : ,)  S O <  SO <  S O < SO2 4 3 2 6 4
2- 2- 2-  2-

jPh;t[ :

	
3 4 5 6

2 2 2 2
22 4 3 6 4S O S O S O S O

� � � �
� � � �� � �

17. 	bgh;u!; Mf;rnyl;od; rkhd epiw

	 m) bgh;u!; Mf;rnyl;od; nkhyhh; epiw / 1

	 M) bgh;u!; Mf;rnyl;od; nkhyhh; epiw / 2

	 ,) bgh;u!; Mf;rnyl;od; nkhyhh; epiw / 3

	 <) nkw;fz;l vJt[kpy;iy

tpil : ,) bgh;u!; Mf;rnyl;od; nkhyhh; epiw/ 3

jPh;t[ :

	
2+ 3+ 3+ +4

	 ↓ (1e– + 2e–) = 3e–	 n = 1 + 2(1) = 3

	 FeC2O4d; rkhd epiw =

	
wipe ;hhyhkn ;do;lynr;fM ;!u;hgb

3

18. 	mtfhl;nuh vz; kjpg;ig 6.022×1023 ypUe;J 
6.022 x 1020f;F khw;wg;gLfpwJ. ,jdhy; 

khWtJ/

	 m) xU rkd; bra;ag;gl;l rkd;ghl;oy; 

		  tpidg;bghUl;fspd; tpfpjk;

	 M) xU nrh;kj;jpYs;s jdpk=;fspd; tpfpjk;

	 ,) fpuhk; myfpy; epiwapd; tiuaiw

	 <) 1 nkhy; fhh;gdpd; epiw

tpil : <) xU nkhy; fhh;gdpd; epiw

jPh;t[ :

	 xU nkhy; fhh;gdpd; epiw

19. 	22.4L fdmst[ bfhz;l ,U bfhs;fyd;fs; 

A kw;Wk;  B apy; Kiwna 8gO2 kw;Wk; 8gSO2 
tha[f;fs; STP epiyapy; epug;gg;gl;Ls;sJ. 

vdpy;/

	 m)	 A kw;Wk; B fyd;fspYs;s @yf;TWfs; rkk;

	 M) �B fydpYs;s @yf;TWfspd; vz;zpf;if 
Ay; cs;sij tpl mjpfk;

	 ,) �A kw;Wk; B fyd;fspYs;s @yf;TWfspd; 

vz;zpf;iff;F ,ilg;gl;l tpfpjk; 2 : 1

	 <)	�B fydpYs;s @yf;TWfspd; vz;zpf;if  
A y; cs;sij nghy; @d;W kl=;F mjpfk;

tpil : ,) A kw;Wk; B fyd;fspYs;s 

@yf;TWfspd; vz;zpf;iff;F ,ilg;gl;l 

tpfpjk; 2 : 1

jPh;t[ :

	 Mf;!p$dpd; nkhy;fspd; vz;zpf;if = 8g/32g
                                           	 = 0.25 nkhy;fs;

      ry;gh; il Mf;i!od; nkhy;fspd; vz;zpf;if 
						      = 8g / 64g
                      				   = 0.125 nkhy;fs;

      @yf;TWfspd; vz;zpf;iffSf;F ,ilnaahd 

tpfpjk; = 0.25 : 0.125 = 2 : 1

20. 	50 ml 8.5 % AgNO3 fiuriy/ 100 mL 1.865% 
bghl;lhrpak; FnshiuL fiurYld; nrh;f;Fk; 

nghJ fpilf;Fk; tPH;gotpd; vil vd;d >

	 m) 3.59 g 	 M) 7 g 	
,) 14 g  	 <) 28 g

tpil : m) 3.59 g
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

9myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

jPh;t[ :

	 AgNO3 + KCl → KNO3 + AgCl
	 50 mL  8.5% fiury; MdJ 4.25g AgNO3 ?If; 

bfhz;Ls;sJ.  50mL 8.5% AgNO3 fiurypy; 

cs;s AgNO3 d; nkhy;fspd; vz;zpf;if

		  = epiw / nkhyhh; epiw

            = 4.25 / 170 = 0.025 nkhy;fs;

	 ,ijg; nghynt/ 100 mL 1.865% KCl fiurypy; 

fhzg;gLk; KCl d; nkhy;fspd; vz;zpf;if

                               = 1.865 / 74.5
	                         = 0.025 nkhy;fs;

	 vdnt cUthFk; AgCld; bkhj;j mst[ 

0.025 nkhy;fs; (ntjp tpidf;TW tpfpjj;jpd; 

mog;gilapy;)

      0.025 nkhy;fs; AgCly; fhzg;gLk; AgCld; mst[

     		  = nkhy;fspd; vz;zpf;if × nkhyhh; epiw

		  = 0.025 × 143.5 = 3.59g

21. 	1.1g tha[/ miw btg;gepiy kw;Wk; mGj;jj;jpy; 

(25oC kw;Wk;  1atm mGj;jk;) 612.5ml fd 

msit milj;Jf; bfhs;fpwJ. me;j tha[tpd; 

nkhyhh; epiw 
	 m)	 66.25g mol–1 	 M) 44 g mol–1

	 ,) 24.5 g mol–1 	 <) 662.5 g mol–1

tpil : M) 44 g mol–1

jPh;t[ :

	 miw btg;gepiy kw;Wk; mGj;jj;jpy; (25oC 
kw;Wk; 1atm mGj;jk;) 612.5 mL fd msit 

milj;Jf; bfhs;Sk; xU tha[tpd; nkhy;fspd; 

vz;zpf;if

			   = 612.5 × 10–3 L/24.5 Lmol–1

			   = 0.025 nkhy;fs;

       ehk; mwpe;j go/

	 nkhyhh; epiw  = epiw / nkhy;fspd; vz;zpf;if

			   = 1.1 g/ 0.025 mol = 44g mol–1

22. 	gpd;tUtdtw;Ws; vJ 6 g fhh;gd; ? 12y; cs;s 

mQf;fSf;F rkkhd fhh;gd; mQf;fis 

bfhz;Ls;sJ >  
	 m) 7.5 g <j;njd; 	 M) 8 g kPj;njd;

	 ,) (m) kw;Wk; (M)	 <) vJt[kpy;iy 
tpil : ,) (m) kw;Wk; (M)

jPh;t[ :

	 6g C - 12 y; fhzg;gLk; fhh;gdpd; nkhy;fspd; 

vz;zpf;if = epiw/nkhyhh; epiw

    		  = 6/12 = 0.5 nkhy;fs; 
		  = 0.5 × 6.022 × 1023 fhh;gd; mQf;fs;

	 8g kPj;njdpy; cs;s nkhy;fspd; vz;zpf;if                                        
		  = 8/16 = 0.5 nkhy;fs; 
	 0.5 × 6.022 × 1023 fhh;gd; mQf;fs;

	 7.5g <j;njdpy; cs;s nkhy;fspd; vz;zpf;if

       	 = 7.5 / 30 = 0.25 nkhy;fs; 
     		  = 2 × 0.25 × 6.022 × 1023 fhh;gd; mQf;fs;

23. 	gpd;tUtdtw;Ws; vj;jpyPdpy; (C2H4) 
fhzg;gLk; fhh;gd; rjtPjj;jpw;F rkkhd 

fhh;gd; rjtPjj;ij bgw;Ws;sJ vJ >

QY-2019   khh;r;-2023

	 m) g[ug;gPd;	 M) <j;ijd;	

,) bgd;rPd;	 <) <j;njd;

jPh;t[ :		      tpil :  m) g[ug;gPd;

	 vj;jpyPdpy; cs;s fhh;gdpd; rjtPjk;  (C2H4)

					   

 100

24
 100 = 85.71%

28

�

�

�

�

wipe ;dpdg;hhf
wipe ;hhyhkn

					   
36

 100 = 85.71%
42

� �

	 g[ug;gPdpy; cs;s fhh;gdpd; rjtPjk; (C3H6)

24. 	fhh;gd; ? 12 bghWj;J gpd;tUtdtw;Ws; vJ 

cz;ikahd Tw;W > 
	 m) C - 12 d; xg;g[ mQepiw 12 u 
	 M) fhh;gdpd; midj;J nrh;k=;fspYk; mjd;  

	  Mf;!p$ndw;w vz;  +4 
	 ,) 1 nkhy; fhh;gd;?12y; 6.022 × 1022 mQf;fs; 

cs;sd.

	 <) midj;Jk;

tpil : m) C - 12 d; xg;g[ mQepiw 12 u

25. 	mQepiwf;F epakkhf gpd;tUtdtw;Ws; 

gad;gLtJ vJ >        	                        GMQ - 2018

	 m) 6C12 	 M) 7C12       
	 ,) 6C13        	 <) 6C14            

tpil : m) 6C12
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

10myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

II. gpd;tUk; tpdhf;fSf;F RUf;fkhf tpilasp

26. xg;g[ mQepiw tiuaW. 
	 xg;g[ mQ epiw vd;gJ xU mQtpd; ruhrhp 

epiwf;Fk;/ xUikg;gLj;jg;gl;l mQepiwf;Fk; 

,ilnaahd tpfpjkhFk;.  

	 xg;g[ mQepiw =
wipe phrhur ;dptQm

wipeQm l;lg;gj;jLg;gkiUx

27.	nkhy; vDk; thh;j;ijapypUe;J vd;d g[hpe;J 

bfhz;lha; >  
	 12 fpuhk; fhh;gd; ? 12 Inrhnlhg;gpy; fhzg;gLk; 

fhh;gd; mQf;fspd; vz;zpf;iff;Fr; rkkhd 

mog;gilj; Jfs;fisg; bgw;Ws;s xU mikg;gpy; 

cs;s bghUspd; mst[ xU nkhy; vdg;gLk;. 

28.	rkhd epiw tiuaW.                  GMQ - 2018
					             QY - 2018 & 19   nk-2022
	 1.008 fpuhk; i\l;u$d; my;yJ 8 fpuhk; Mf;rp$d; 

my;yJ 35.5 fpuhk; Fnshhpd; ,tw;nwhL nruf;Toa 

my;yJ ,tw;iw ,lg;bgah;r;rp bra;af;Toa 

xU jdpkk; my;yJ nrh;kk; my;yJ madpapd; 

epiwna/ mjd; fpuhk; rkhd epiwahFk;.

29.	Mf;!p$ndw;w vz; vDk; thh;j;ijapypUe;J 

vd;d g[hpe;J bfhz;lha; >

	 xU nrh;kj;jpy; cs;s gpw vy;yh mQf;fSk; 

madpfshf ePf;fpa gpd;dh;/ mf;Fwpg;gpl;l mQtpd; 

kPJ v+;rpapUg;gjhff; fUjg;;gLk; kpd;Rikna 

me;j mQtpd; Mf;rp$ndw;w vz; vdg;gLk;.

30.	Mf;rp$ndw;wk;/ xLf;fk; ntWgLj;Jf.          
HY - 2019  khh;r;-2023

Mf;rp$ndw;wk; xLf;fk;

1. Mf;rp$id nrh;j;jy; Mf;rp$id ePf;Fjy;

2. i\l;u$id 

ePf;Fjy;

i\l;u$id 

nrh;j;jy;

3. Mf;rp$ndw;w vz; 

mjpfhpj;jy;

Mf;rp$ndw;w vz; 

Fiwjy;

4. vyf;l;uhd; ,Hj;jy; vyf;l;uhd; Vw;Wf; 

bfhs;Sjy;

31.	gpd;tUtdtw;wpy; nkhyhh; epiwfisf; 

fhz;f.

	 i) a{hpah [CO(NH2)2] 

	 ii) mrpl;nlhd; [CH3COCH3] 
	 iii) nghhpf; mkpyk; [H3BO3] 
	 iv) fe;jf mkpyk; [H2SO4]

(i)	 a{hpah [CO(NH2)2] 

	 N	 =	 2	 x 	 14	 =	 28
	 H	 =	 4	 x	 1	 =	   4
	 C	 =	 1	 x	 12	 =	 12
	 O	 =	 1	 x	 16	 =	 16
							       60  
	 a{hpahtpd; nkhyhh; epiw = 60fpuhk; nkhy;–1

(ii)  mrpl;nlhd; [CH3COCH3] 
	 C	 =	 3	 x	 12	 =	 36
	 H	 =	 6	 x	 1	 =	   6
	 O	 =	 1	 x	 16	 =	 16
							       58  
	 mrpl;nlhdpd; nkhyhh; epiw = 58fpuhk; nkhy;–1

(iii)  nghhpf; mkpyk; [H3BO3]
	 B	 =	 1	 x	 11	 =	 11
	 H	 =	 3	 x	 1	 =	  3
	 O	 =	 3	 x	 16	 =	 48
							       62  
	 nghhpf; mkpyj;jpd; nkhyhh; epiw=62fpuhk; nkhy;–1

(iv)	fe;jf mkpyk; [H2SO4]
	 S	 =	 1	 x	 32	 =	 32
	 H	 =	 2	 x	 1	 =	   2
	 O	 =	 4	 x	 16	 =	 64
							       98  
     fe;jf mkpyj;jpd; nkhyhh; epiw = 98g mol–1

32.	 STP epiyapy; fhh;gd; ilahf;i!L  

tha[tpd; mlh;j;jp  1.965 kgm–3 CO2 tha[tpd; 

nkhyhh; epiwiaf; fhz;f.

jPh;t[ : 
	 273 K kw;Wk; 1 atm mGj;jj;jpy; CO2 d; mlh;j;jp 
	 = 1.965 kgm–3 
	 CO2d; nkhyhh; epiw = ? 
	 273 K kw;Wk; 1 atm mGj;jj;jpy;/ 1 nkhy; 

	 CO2 tha[thdJ 22.4L fdmsit milj;Jf; 

bfhs;fpwJ.
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

11myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

	

1.965Kg
×22.4L

3
1m

3 -3

1.965×10 g × 22.4 × 10   m
3

3
1m

= = 44.01 g

1 nkhy; ? d; epiw  = CO2

	 CO2 ?d; nkhyhh; epiw = 44.01 g mol–1

33.	vJ mjpfgl;r nkhy; vz;zpf;ifapyhd Mf;!p$d; mQf;fis bfhz;Ls;sJ > 
	 i) 1 nkhy; vj;jdhy;     ii) 1 nkhy; ghh;kpf; mkpyk; 	 iii) 1 nkhy; H2O 
jPh;t[ : 

nrh;kk;
bfhLf;fg;gl;l 

nkhy;fspd; vz;zpf;if

Mf;!p$d; mQf;fspd;

vz;zpf;if

vj;jdhy; - C2H5OH 1 1 × 6.022 × 1023

ghh;kpf; mkpyk; - HCOOH 1 2 × 6.022 × 1023

ePh; - H2O 1 1 × 6.022 × 1023 

tpil : ghh;kpf; mkpyk;

34.	gpd;tUk; jut[fisf; bfhz;L ,aw;ifapy; fhzg;gLk; bkf;dP&paj;jpd; ruhrhp mQ  

epiwiaf; fhz;f. 

Inrhnlhg;g[ Inrhnlhg;g[ mQ epiw tsk; (%) 
Mg24 23.99 78.99
Mg25 24.99 10.00
Mg26 25.98 11.01

jPh;t[ : ruhrhp mQepiw = (78.99×23.99) + (10×24.99) + (11.01× 25.98) 
100 

2430.9 
 100 = = 24.31u 

35. gpd;tUk; tpidf;fyitfisf; bfhz;L epfH;j;jg;gLk; tpid x + y + z2 → xyz2 ,y;  

fl;Lg;gLj;Jk; fhuzpfisf; fhz;f.

	 m) 200 x mQf;fs; + 200 y mQf;fs;  + 50 z2 @yf;TWfs;

	 (b) 1 nkhy; x + 1 nkhy;fs; y + 3 nkhy;fs; z2 
	 (c) 50 x mQf;fs;  + 25 y mQf;fs;  + 50 z2 @yf;TWfs;

	 (d) 2.5 nkhy;fs; x + 5 nkhy;fs; y + 5 nkhy;fs; z2
jPh;t[ : tpid : x + y + z2 → xyz2

tpdh

tpidg[hpa mDkjpf;fg;gl;l 

tpidgL bghUl;fspd; nkhy;fspd; 

vz;zpf;if

tpidapd; bghGJ tpidgl;l 

nkhy;fspd; vz;zpf;if
tpid 

fl;Lg;ghl;Lf; 

fhuzp
x y z2 x y z2

m)
200 

mQf;fs;

200 

mQf;fs;

50 

@yf;TWfs;

50 

mQf;fs;

50 

mQf;fs;

50 

@yf;TWfs;
z2
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

12myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

M) 1 nkhy; 1 nkhy; 3 nkhy; 1 nkhy; 1 nkhy; 1 nkhy; x kw;Wk; y

,)
50 

mQf;fs;

25 

mQf;fs;

50 

@yf;TWfs;

25 

mQf;fs;

25 

mQf;fs;

25 

@yf;TWfs;
y

<) 2.5 nkhy; 5 nkhy; 5 nkhy; 2.5 nkhy; 2.5 nkhy; 2.5 nkhy; x

36. xU jdpk mQtpd; epiw 6.645x10-23g MFk;. 0.320 Kg?y; cs;s mj;jdpkj;jpd; nkhy; 

vz;zpf;ifiaf; fzf;fpLf.

jPh;t[ :
	 xU mQtpd; epiw			   	 = 6.645 × 10-23g 
	 B 1 nkhy; mQtpd; epiw	  	 =  6.645 × 10-23g × 6.022 × 1023  = 40g

	 0.320 kgy; cs;s jdpkj;jpd; nkhy;fspd; vz;zpf;if = = = 8 mol

37. 	@yf;TW epiwf;Fk;/ nkhyhh; epiwf;Fk; ,ilna cs;s ntWghLfs; ahit> fhh;gd; 

nkhdhf;i!od; @yf;TW epiw/ nkhyhh; epiwfisf; fhz;f.

jPh;t[ :  	

@yf;TW epiw nkhyhh; epiw

xU @yf;Twpd; epiwf;Fk;/ xUikg;gLj;jg;gl;l 

mQ epiwf;Fk; ,ilnaahd tpfpjk; @yf;TW 

epiwahFk;.

xU nkhy; mst[s;s xU bghUspd; epiwahdJ 

mjd; nkhyhh; epiwahFk;.

xU nrh;kj;jpd; xg;g[ @yf;TW epiwahdJ/ mjpy; 

ml=;fpa[s;s jdpk=;fspd; xg;g[ mQ epiwfspd; 

TLjiy U vd;w myfpy; Fwpg;gpLtjhFk;.

xU nrh;kj;jpd; nkhyhh; epiwahdJ/ mjpy; 

ml=;fpa[s;s jdpk=;fspd; xg;g[ mQ epiwfspd; 

TLjiy gmol–1 vd;w myfpy; Fwpg;gpLtjhFk;.

CO?d; @yf;TW epiw = 12 + 16 = 28 u CO?d; nkhyhh; epiw = 28 gmol–1

38. gpd;tUtdw;wpd; vspa tpfpj tha;g;ghLfs; vd;d > 			          QY - 2018

	 i) 	njdpy; cs;s Bgpuf;nlh!; (C6H12O6) 
	 ii) 	njdPh; kw;Wk; Fsk;gpapy; cs;s fhBgpd; (C8H10N4O2)
jPh;t[ :     	

nrh;kk; @yf;TW tha;g;ghL vspa tpfpj tha;g;ghL

Bgpuf;nlh!; C6H12O6 CH2O

fhBgpd; C8H10N4O2 C4H5N2O

39. 	mYkpdpaj;jpw;Fk;/ bgh;hpf; Mf;i!ow;Fk; ,ilna epfGk; tpid 3273 K mstpw;F btg;gj;ij 

cUthf;FfpwJ/ ,J cnyhf=;fis btl;lt[k;/ xl;lt[k; gad;gLfpwJ. 
	 Al d; mQepiw = 27 u, O ?dpd; mQepiw = 16 u) 
	 2Al + Fe2O3 → Al2O3 + 2Fe; ,e;j tpidapy;/  324 g mYkpdpaj;ij 1.12 kg  bgh;hpf; Mf;i!Lld; 

tpidg;gLj;Jk;nghJ  
	 i)  cUthFk; Al2O3 ,d; epiwiaf; fhz;f.				           GMQ - 2018

	 ii) tpidapd; Kotpy; tpidg[hpahky; v+;rpa[s;s ``mjpfg;goahd tpidg;bghUs;~~ vt;tst[>

jPh;t[ :  	
	 2Al + Fe2O3 → Al2O3 + 2Fe
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

13myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

tpidgL bghUl;fs; tpidtpis 

bghUl;fs;

Al Fe2O3 Al2O3 Fe

tpidg[hpa mDkjpf;fg;gl;l tpidgL bghUspd; mst[ 324g 1.12 kg - -

tpidg[hpa mDkjpf;fg;gl;l nkhy;fspd; 
vz;zpf;if

324

27
=12 mol 1.12   10

160

3� = 7mol
- -

ntjptpidf; TW tpfpj Fzfk; 2 1 1 2

tpidapd; bghGJ tpidgl;l nkhy;fspd; vz;zpf;if 12 mol 6 mol - -

tpidg[hpahky; v+;rpa[s;s tpidgL bghUl;fspd; 
nkhy;fspd; vz;zpf;if kw;Wk; cUthd tpid 
bghUl;fspd; nkhy;fspd; vz;zpf;if

- 1 mol 6 mol 12 mol

i)   cUthd Al2O3-d; nkhyhh; epiw = 6 mol × 102 g mol–1 = 612 kg Al O2    3

(2×27)+3(×16)
54+48= 102

� �
� �
� �
� �
� �

= 6 mol x 102g mol
-1 

= 612 g 

ii) tpidg[hpahky; cs;s mjpfg;goahd tpidg;bghUs; = Fe2O3
	 tpidapd; ,Wjpapy; tpidg[hpahky; cs;s mjpfg;goahd tpidg;  

                                bghUspd; mst[ = 1 mol x 160 g mol–1 = 160g

Fe O
2     3

(2×56)+(3×16)

112+48= 160

� �
� �
� �
� �
� �

= 160 g 

40. 	<j;njdpd; vhpjy; tpidapd; Kotpy; 

44 fpuhk;  CO2 (g) tha[it cUthf;fj;  

njitg;gLk; <j;njdpd; nkhy; 

vz;zpf;ifiaf; fzf;fpLf.�  QY - 2019
	 <j;njdpd; vhpjy; tpidf;fhd rkd;gLj;jg;gl;l 

rkd;ghL C2H6 + 7/2O2  → 2CO2 + 3H2O
	 ⇒ 2C2H6 + 7O2  → 4CO2 + 6H2O
	 4 nkhy;fs; CO2?I cUthf;f 2 nkhy; <j;njd; 

njitg;gLfpwJ. 
	 1 nkhy; (44 g) CO2?I cUthf;f njitg;gLk; 

<j;njdpd; nkhy;fspd; vz;zpf;if

		                        = 
2 nkhy; <j;njd;

4 nkhy; CO2
× 1 nkhy; CO2

				          = 1/2 nkhy; <j;njd; 
				          = 0.5 nkhy; <j;njd;

41. 	i\l;u$d; bguhf;i!L xU 

Mf;!p$ndw;wp/ ,J mkpy Clfj;jpy; 

bgh;u!; madpia bgh;hpf; madpahf 

Mf;!p$ndw;wk; bra;J/ ePuhf  

xLf;fkilfpwJ. ,jw;fhf rkd; 

bra;ag;gl;l rkd;ghl;il vGJf. 

	

21
2 +3

H O Fe Fe + H O
2 2 2

�� �� ���

(1e ×2)  1e� �
	

H O + 2Fe  Fe + H O2 2 2 

2+ 3+  

H O + 2Fe +2H  2Fe + 2H O2 2 2
2+ + 3+ �

42. 	76.6% fhh;gd; 6.38 % i\l;u$d;/ kPj rjtPjk; Mf;!p$ida[k; bfhz;l nrh;kj;jpd; vspa  

tpfpj tha;g;ghL/ @yf;TW tha;g;ghL Mfpatw;iwf; fhz;f. nrh;kj;jpd; Mtp mlh;j;jp 47.		
			                    khh;r;-2019 brg; ? 2020 Mf!;l;?2022

jdpkk; rjtPjk;
mQ

epiw

xg;g[ mQf;fspd;

vz;zpf;if

vspa 

tpfpjk;

vspa tpfpjk; 

(KG vz;zpy;)

C 76.6 12
76.6

12
= 6.38

6.38

1.06
= 6 6
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

14myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

H 6.38 1
6.38

1
= 6.38

6.38

1.06
= 6 6

O 17.02 16
17.02

16
= 1.06

1.06

1.06
= 1 1

	 jPh;t[ :  

vspa tpfpj tha;g;ghL = C6H6O

n = nkhyhh; epiw

fzf;fplg;gl;l vspa tpfpj tha;g;ghl;L epiw

                        

=

= = 1
2    47

94

�

2 × pj;j;hlm ptM
94

@yf;TW tha;g;ghL ( C6H6O) × 1 = C6H6O

43. 	jdpk gFg;gha;tpy; xU nrh;kk; gpd;tUk; jut[fis jUfpwJ. Na = 14.31% S = 9.97% H= 6.22% 
O=69.5% nrh;kj;jpYs;s i\l;u$d; KGtJk; Mf;!p$Dld; nrh;e;J gof ePuhf ,Uf;fpwJ. 

vdpy; nrh;kj;jpd; @yf;TW tha;g;ghl;ilf; fhz;f. nrh;kj;jpd; @yf;TW epiw 322. khh;r;-2023

	 jPh;t[ :  

jdpkk; rjtPjk; mQf;fspd; xg;g[ vz;zpf;if vspa tpfpjk;

Na 14.31 14.31
23

= 0.62 
0.62
0.31

= 2

S 9.97 9.97
32

= 0.31
0.31
0.31

= 1

H 6.22
6.22

1
= 6.22

6.22
0.31

= 20

O 69.5 69.5
16

= 4.34
4.34
0.31

= 14

	 vspa tpfpj tha;g;ghL = Na2 SH20 O14

	 n = nkhyhh; epiw

fzf;fplg;gl;l vspa tpfpj tha;g;ghl;L epiw
 322 1

322
= = �

Na2 SH20 O14 
= (2 × 23) + (1 × 32) + (20 × 1) + 14(16)
= 46 + 32 + 20 + 224 = 322

	 @yf;TW tha;g;ghL = Na2SH20O14
	 nrh;kj;jpYs;s midj;J i\l;u$Dk;/ ePh; @yf;TWfshf cs;sjhy;/

	 B @yf;TW tha;g;ghL Na2SO4.10H2O MFk;.

44. 	Mf;!p$ndw;w vz; Kiwapy; gpd;tUk; tpidfisr; rkd; bra;f.       QY 2019  khh;r;-2023

	 (i)	K2Cr2O7 + KI + H2SO4 → K2SO4 + Cr2 (SO4)3 + I2 + H2O

	 (ii) KMnO4 + Na2SO3 → MnO2 + Na2SO4 + KOH

	 (iii) Cu + HNO3 → Cu (NO3)2 + NO2 + H2O

	 (iv) KMnO4 + H2C2O4 + H2SO4 → K2SO4 + MnSO4 + CO2 + H2O
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

15myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

jPh;t[ :   

2
6 1 3 0

K Cr O + K I + H SO K SO + Cr (SO ) + I + H O2 72 2 4 2 4 4 3 22
� � �

���(i)

 2×3e 1e-  -     

			   2
6 1 3 0

K Cr O + K I + H SO K SO + Cr (SO ) + I + H O2 72 2 4 2 4 4 3 22
� � �

���(i)

 2×3e 1e-  -     
	 ⇒   K2Cr2O7 + 6KI + H2SO4 

			   → K2SO4 + Cr2 (SO4)3 + I2 + H2O

	 ⇒   K2Cr2O7 + 6KI + H2SO4 

			   → K2SO4 + Cr2 (SO4)3 + 3I2 + H2O

	 ⇒   K2Cr2O7 + 6KI + 7H2SO4 

			   → 4K2SO4 + Cr2 (SO4)3 + 3I2 + 7H2O
4

4 6

7
MK nO + Na SO

M nO + Na SO + KOH

4 2

2 2

3

4

+

+ +

+
(ii)

 3e-  2e-

⇒   2KMnO4+3Na2SO3→MnO2+Na2SO4+KOH

⇒   2KMnO4+3Na2SO3→2MnO2+3Na2SO4+KOH

⇒   2KMnO4 + 3Na2SO3 + H2O → 

					     2MnO2 + 3Na2SO4 + 2KOH

 2e-  1e-

0 5 2 4
Cu+ H N O C u (NO ) + N O + H O3 3 2 2 2

+ + +
→

	
					                           QY 2019

	 ⇒   Cu + 2HNO3 → Cu(NO3)2 + NO2 + H2O

	 ⇒   Cu + 2HNO3 + 2HNO3 → Cu(NO3)2 

						                    + 2NO2 + 2H2O

	 ⇒   Cu + 4HNO3 → Cu(NO3)2 + 2NO2 + 2H2O

 5e-

iv)

 1e-

7 3
K M nO +H C O

×2

+ H SO4 2 4 2 42
+ +

2 4
K SO + M nSO + C O + H O2 4 4 2 2

+ +
→

⇒	 2KMnO4 + 5H2C2O4 + H2SO4 

			     → K2SO4 + MnSO4 + CO2 + H2O

⇒	 2KMnO4 + 5H2C2O4 + H2SO4 

			     → K2SO4 + 2MnSO4 + 10CO2 + H2O

⇒	 2KMnO4 + 5H2C2O4 + 3H2SO4 

			    → K2SO4 + 2MnSO4 + 10CO2 + 8H2O

45.	madp vyf;l;uhd; Kiwapy; gpd;tUk; 

tpidfisr; rkd; bra;f. 
	 (i)    KMnO4 + SnCl2 + HCl  

		                      →  MnCl2 + SnCl4 + H2O + KCl

	 (ii)   C2O4
2– + Cr2 O7

2– → Cr3+ + CO2 

		      (mkpy Clfj;jpy;)

	 (iii)  Na2 S2 O3 + I2  → Na2 S4O6 + NaI 
			             (mkpy Clfj;jpy;)

	 (iv)   Zn + NO3
–  →  Zn2+ + NO

jPh;t[ :   

(i)	 miu tpidfs;

	
- 2+

MnO Mn ................. (1)
4
�

+7

	 Sn2+ → Sn4+ ............... (2)

(1) ⇒ MnO4
– + 8H+ + 5e– → Mn2+ + 4H2O

(2) ⇒ Sn2+ → Sn4+ + 2e–

(1) 2� � - + - 2+
2MnO +16H +10e 2Mn + 8H O

4 2
� � ����

(2) 5� � 2+ 4+ -
5Sn 5Sn +10e� ���� �

(1) + (2) ⇒ 2MnO-
4 + 5Sn2+ + 16H+→ 2Mn2+ + 5Sn4+

						      + 8H2O

⇒ 	
2KMnO-

4 + 5SnCl2 + 16HCl → 

				    2MnCl2+ 5SnCl4 + 8H2O

 

3 4
2-

C O C O ................ (1)
2 24

6
32-

Cr O Cr................ (2)
2 7

� �
���

� �
���

ii)

(1) 	C2O4
2– → 2CO2 + 2e–	 ............. (3)

	 Cr2O7
2– + 14H+ → 2Cr3+ + 7H2O ............... (4)
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

16myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

(3) × 3 ⇒ 3C2O4
2– → 6CO2 + 6e– ............... (5)

	 Cr2O7
2– + 14H+ + 6e– → 2Cr3+ + 7H2O ........... (4)

(5) + (4) 
	 Cr2O7

2– + 3C2O4
2– + 14H+ → 2Cr3+ + 6CO2 + 7H2O

(iii)	miu tpidfs;

	 S2 O3
2– → S4O6

2–	 .................. (1)

	 I2 → I –			   .................. (2)
2 2 -(1) 2S O S O +2e ..........(3)2 3 4 6

- -(2) I 2e 2I ..........(4)2

� � �� ��� �

�� � ����

(3) + (4) ⇒   2S2O3
2- + I2 →  S4O6

2- + 2I -

		      ⇒  2Na2S2O3 + I2 → 2Na2S4O6 + 2NaI

(iv)	 miu tpidfs;

	

0 2+Z n Zn ............... (1)
5

N O NO ............... (2)3
-

→
+

→
2+

(1) 	⇒ Zn → Zn2+ + 2e–	 ........... (3)

(2) 	⇒ NO3
– + 3e– + 4H+ → NO + 2H2O ......... (4)

2+ -
(3) 3 3Zn 3Zn ++6e ......... (5)� � ��� � �

-
(4) ×2 2NO +6e 8H

3

- �� � �� 2NO+4H  O  
2

�� ............(6)

(5) + (6) ⇒

	
2

3Zn 2NO 8H 3Zn 2NO + 4H O
3 2

- �� � ��� ��

III. jd; kjpg;gPL fzf;Ffs; ' gapw;rp fzf;Ffs;

1. 	 ntjpj;jd;ik mog;gilapyhd  

tifg;ghl;L mwptpid gad;gLj;jp/  

gpd;tUk; xt;bthd;iwa[k;/ jdpkk;/ nrh;kk; 

my;yJ fyit vd tifg;gLj;Jf. 
	 i) rh;f;fiu	 ii) fly;ePh; 
	 iii) thiytoePh; 	 iv) fhh;gd; il Mf;i!L

	 v) jhkpu fk;gp (Copper wire)  vi) rhjhuz cg;g[

	 vii) bts;spj; jl;L (Silver plate)
	 viii) ehg;jyPd; cUz;ilfs;

jPh;t[ :     	
i) 	 jdpkk; ? fhg;gh; fk;gp/ bts;spj;jl;L 
ii) nrh;kk; ? rh;f;fiu/ thiy toePh;/ fhh;gd; il 

Mf;i!L/ rhjhuz cg;g[/ ehBg;jyPd; cUz;ilfs; 
iii) 	fyit ? fly; ePh;

2. 	 gpd;tUtdtw;wpd; xg;g[ @yf;TW  

epiwapidf; fzf;fpLf. 
	 i) vj;jdhy;  ii) bghl;lhrpak; bgh;kh=;fndl;

	 iii) bghl;lhrpak; ilFnuhnkl;  iv) Rf;nuh!;

i) 	 C2H5OH : (2×12)+(5×1) + (1×16) + (1×1) = 46 g 
ii) 	 KMnO4 : (1×39) + (1×55) + (4×16) = 158 g 
iii) 	K2Cr2O7 : (2×39) + (2×52) + (7×16) = 294 g 
iv) 	C12H22O11 : (12×12) + (22×1) + (11×16) = 342 g
3. m) 9 fpuhk; <j;njdpy; fhzg;gLk;  

   nkhy;fspd vz;zpf;ifiaf; fzf;fpLf. 
   M)  273 K kw;Wk;  3atm mGj;j epiyapy;/  

    224 ml fd mstpid milj;Jf; 

		  bfhs;Sk; Mf;!p$d; tha[tpy; 

fhzg;gLk; Mf;rp$d; @yf;TWfspd; 

vz;zpf;ifapidf; fzf;fpLf.

m) 	<j;njdpd; nkhyhh; epiw C2H6 
		  = (2 x 12) + (6 x 1) = 30 g mol-1 
	 n 	 = epiw ' nkhyhh; epiw 
		  = 9g / 30g mol-1= 0.3 mole 
M) 273 K kw;Wk; 1 atm mGj;jj;jpy; 1 nkhy; tha[ 

milj;Jf; bfhs;Sk; fdmst[ 22.4L 
	 vdnt 273 K kw;Wk; 3 atm mGj;jj;jpy; 224 ml 

fdmsit milj;Jf; bfhs;Sk; Mf;!p$dpd; 

nkhy;fspd; vz;zpf;if

	
=                                       x 0.224 L x 273K x 3 atm 1 mole

273 K x 1 atm x 22.4L

			   = 0.03 mole
	 1 nkhy; Mf;!p$dpy; 6.022x 1023 @yf;TWfs; 

cs;sd. 0.03 nkhy; Mf;!p$dpy;

	 = 6.022 x 1023 x 0.03
	 = 1.807 x 1022 Mf;!p$d; @yf;TWfs; cs;sd.

4. 	 m) 0.456g cnyhfkhdJ 0.606g mjd;  

cnyhff; Fnshiuoidj; jUfpwJ.  

cnyhfj;jpd; rkhd epiwiaf; fzf;fpLf. 
M) bghl;lhrpak; il Fnuhnkl;od; rkhd 

epiwapidf; fzf;fpLf. mkpy Clfj;jpy; 

xLf;f miutpid 

 	 Cr2O2–
7 + 14H+ + 6e– → 2Cr3+ + 7H2O

m) cnyhfj;jpd; epiw = 0.456g
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

17myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

	 cnyhf Fnshiuod; epiw = 0.606g

	 0.456g cnyhfkhdJ 0.15g  FnshhpDld; ,ize;Js;sJ.

	 35.5g FnshhpDld; ,iza[k; cnyhfj;jpd; epiw 
0.456
0.15

 × 35.5 = 107.92g eq–1

M) Mf;!p$ndw;w tpidg;bghUspd; rkhd epiw = 
nkhyhh; epiw

1 nkhy; Mf;rp$ndw;wpahy; Vw;fg;gl;l vyf;l;uhd;fspd; 

nkhy;fspd; vz;zpf;if

						                                 

-1294.2g mol
-16 eq mol

� ��  49.0g eq �1

5. 	 xU nrh;kk; gFg;gha;tpy; gpd;tUk; rjtPj ,iaigf; bfhz;Ls;sJ. C=54.55%, H = 9.09%,  
O = 36.36%. mr;nrh;kj;jpd; vspa tpfpj tha;g;ghl;oidf; fz;lwpf. 

jdpkk;
rjtPj 

,iag[

mQ 

epiw
xg;g[ mQf;fspd; vz;zpf;if = rjtPjk;

mQ epiw
vspa tpfpjk;

C 54.55% 12 54.55 / 12 = 4.55 4.55/2.27 = 2
H 9.09% 1 9.09 / 1 = 9.09 9.09 / 2.27 = 4
O 36.36% 16 36.36 / 16 = 2.27 2.27 / 2.27 = 1

	 vspa tpfpj tha;g;ghL (C2H4O)

6. 	 X, Y, Z Mfpa jdpk=;fisf; bfhz;Ls;s xU nrh;kj;jpd; gFg;gha;t[ Kot[fspypUe;J gpd;tUk; 

jut[fs; bgwg;gl;Ls;sJ. X = 32%, Y = 24%, Z = 44%. X, Y kw;Wk; Z d; xg;g[ mQf;fspd;  

vz;zpf;if Kiwna 2/ 1 kw;Wk; 0.5 MFk;. (nrh;kj;jpd; @yf;TW epiw 400g) 

	 i) 	jdpk=;fs; X, Y kw;Wk; Zd; mQ epiwfisf; fhz;f.

	 ii) nrh;kj;jpd; vspa tpfpj tha;g;ghL kw;Wk; 

	 iii) nrh;kj;jpd; @yf;TW tha;g;ghl;oidf; fz;lwpf.

jdpkk;
rjtPj 

,iag[

xg;g[ mQf;fspd; vz;zpf;if  

                      = rjtPjk;

mQ epiw

mQ epiw = 
rjtPjk;

xg;g[ mQf;fspd; vz;zpf;if

vspa 

tpfpjk;

X 32% 2 16 4
Y 24% 1 24 2
Z 44% 0.5 88 1

vspa tpfpj tha;g;ghL  (X4Y2Z)

	 fzf;fplg;gl;l vspa tpfpj tha;g;ghl;L Kiw = (16 × 14) + (24 × 2) + 88
			                                    = 64 + 48 + 88 = 200

		          n = nkhyhh; epiw

fzf;fplg;gl;l vspa tpfpj tha;g;ghl;L epiw
             n =

Molar mass
Calculated empirical formula mass 

400
n =

200
� = 2

	 @yf;TW tha;g;ghL = (X4Y2Z)2  =    X8Y4Z2
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

18myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

7. 	 xU tpidapd; rkd;gLj;jg;gl;l rkd;ghL fPnH bfhLf;fg;gl;Ls;sJ.  2x + 3y → 4l + m 8 nkhy;  
x MdJ 15 nkhy;  y cld; tpidg[hpa mDkjpf;fg;gLk; nghJ/ 

i)	 tpidf;fl;Lg;ghl;L fhuzp vJ>

ii) 	cUthFk; tpidtpis bghUl;fspd; mstpidf; fzf;fpLf.

iii) 	tpidapd; ,Wjpapy;/ kpFjpahf v+;rpapUf;Fk; tpidgLbghUspd; mstpidf; fzf;fpLf.

bghUslf;fk;

tpidgL 

bghUl;fs;

tpidtpis 

bghUl;fs;

x y l m
ntjp tpidf;TW tpfpj Fzfk; 2 3 4 1

tpidg[hpa mDkjpf;fg;gLk; nkhy;fspd; vz;zpf;if 8 15 - -

tpidgl;l tpidgL bghUl;fs; kw;Wk; cUthd tpidtpis 

bghUl;fspd; nkhy;fspd vz;zpf;if
8 12 16 4

tpidg[hpahj tpidgL bghUl;fspd; nkhy;fspd; vz;zpf;if 

kw;Wk; cUthd tpisbghUspd; nkhy;fspd; vz;zpf;if
- 3 16 4

	 tpidf; fl;Lg;ghl;Lf; fhuzp	  : x 
	 cUthd tpisbghUs; 		   : 16 nkhy;fs; 1 kw;Wk; 4 nkhy;fs; m 
	 TLjyhf v+;rpa[s;s tpidgL bghUs; 	 : 3 nkhy;fs; y
8. 	 Mf;rp$ndw;w vz;izg; gad;gLj;jp  

gpd;tUk; rkd;ghl;oid rkd; bra;f. 	
		                        GMQ - 2018

	

As S  +  + H O →H AsO  + H  + 2 3 3 2 3 4 2 4HNO SO NO
+3 -2 +5 +5 +6 +2  

2  2e�
_

_
4e

+ 3  8e�
_

_
24e

3e_

28e
_

	 tpidgL bghUs; cs;s gFjpapy; vyf;l;uhd;fspd; 

vz;zpf;ifia rkd;gLj;Jf.

⇒ 	 3As2S3 + 28HNO3 → H3AsO4 + H2SO4 + NO
	 tpidgL bghUl;fSs;s gFjpapd; mog;gilapy; 

tpidtpis bghUis rkd;gLj;Jf.

⇒  3As2S3 + 28HNO3 → 
		                            6H3AsO4 + 9H2SO4 + 28NO
	 tpidtpis bghUs; gFjp : 36 i\l;u$d; 

mQf;fs; & 88 Mf;!p$d; mQf;fs;

	 tpidgL bghUs; gFjp : 28 i\l;u$d; mQf;fs; 

& 84 Mf;!p$d; mQf;fs;

	 ntWghlhdJ 8 i\l;u$d; mQf;fs; &  

Mf;!p$d; mQf;fs;

	 ∴ tpidgL bghUs; gFjpapy; 4H2O @yf;TWfis 

nrh;f;f rkd;gLj;jg;gl;l rkd;ghlhdJ/

	 3As2S3 + 28HNO3 + 4H2O → 
		                  6H3AsO4 + 9H2SO4 + 28NO

IV. g[j;jf jPh;t[ fzf;Ffs; (2/ 3/ 5 kjpg;bgz;fs;)

1. 	 g[spapy; fhzg;gLk; xU mkpyk; gFg;gha;tpy; gpd;tUk; rjtPj ,iagpidf;  

bfhz;Ls;sJ. 32% fhh;gd;/ 4% i\l;u$d;/ 64% Mf;rp$d;. mr;nrh;kj;jpd; vspa tpfpj  

tha;g;ghl;oidf; fz;lwpf. 
jPh;t[ :      	

jdpkk; rjtPjk;
nkhyhh; 

epiw

xg;g[ nkhy;fspd; 

vz;zpf;if
vspa tpfpjk;

vspa tpfpjk; 

(KG vz;zpy;)

C 32 12
32 2.66
12

=
2.66 1
2.66

= 2
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

19myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

H 4 1
4 4
1

=
4 1.5

2.66
= 3

O 64 16
64
16

4 1.5
2.66

= 3

vspa tpfpj tha;g;ghL  CH2O

2. 	 tpdpfhpy; fhzg;gLk; xU fhpkr; nrh;kk;  40% fhh;gd;/  6.6% i\l;u$d; kw;Wk;  53.4% Mf;rp$idf; 

bfhz;Ls;sJ. mr;nrh;kj;jpd; vspa tpfpj tha;g;ghl;oidf; fz;lwpf.

jdpkk; rjtPjk;
nkhyhh; 

epiw

xg;g[ nkhy;fspd; 

vz;zpf;if
vspa tpfpjk;

vspa tpfpjk; 

(KG vz;zpy;)

C 40 12
40 3.3
12

=
3.3 1
3.3

= 1

H 6.6 1
6.6 6.6
1

=
6.6 2
3.3

= 2

O 53.4 16
53.4 3.3
16

=
3.3 1
3.3

= 1

vspa tpfpj tha;g;ghL  CH2O 

3. 	 10 nkhy; mk;nkhdpahit cUthf;f  

vj;jid nkhy; i\l;u$d; njit > 
	 mk;nkhdpah cUthjYf;fhd rkd;gLj;jg;gl;l 

rkd;ghL N2(g) + 3H2(g) →  2NH3(g)
	 nkw;fz;Ls;s rkd;gLj;jg;gl;l rkd;ghl;od; 

mog;gilapy;/ 2 nkhy; mk;nkhdpahit cUthf;f 

3  nkhy; i\l;u$d; njitg;gLfpwJ.

	 B 10 nkhy; mk;nkhdpahit cUthf;f.

	
3 nkhy; H2

2 nkhy; NH3

 × 10 nkhy; NH3 

	 = 15 nkhy; i\l;u$d; njit.

4. 	 32g kPj;njd; vhpf;fg;gLk; nghJ cUthFk; 

ePhpd; mstpidf; fzf;fpLf.          QY-2019

	 CH4(g) + 2O2 (g) → CO2 (g) + 2H2O (g)
	 rkd;gLj;jg;gl;l rkd;ghl;od; mog;gilapy; 

	 1 nkhy; (16g) CH4 vhpjypd; nghJ 
	 2 nkhy; (2 x 18 = 36g) ePhpidj; jUfpwJ.

	 B 32g kPj;njd; vhpjypd; nghJ

	
36 g H O

2

32 g CH
416 g CH

4

� = 72 g of waterePiuj; jUfpwJ.

5. 	 jpl;l btg;g mGj;j epiyfspy; 50 g  
fhy;rpak; fhh;gndl;il Kw;wpYkhf  

vhpg;gjhy; cUthFk; fhh;gd; il 

Mf;i!od; fdmst[ vt;tst[ (jpl;l btg;g 

mGj;j epiy = 273K 1bar) rkd;gLj;jg;gl;l  

rkd;ghL

 	 CaCO (s)            CaO(s) + CO (g)3 2
Δ

	 nkw;bfhz;Ls;s rkd;ghl;od; go

	 1 nkhy; (100g) CaCO3 I btg;gg;gLj;Jk; nghJ 1 

nkhy; CO2 cUthfpwJ.

	

Ca C  O3
� � �

(40) (12) (3x16) = 100g  nkhš-1

	 jpl;l btg;g mGj;j epiyapy; 1 nkhy; CO2 MdJ 

22.71 ypl;lh; fdmsit milj;Jf; bfhs;Sk;.

	 B jpl;l btg;g mGj;j epiyfspy; 50g CaCO3 I 

btg;gg;gLj;Jk; nghJ

	

CO
2

50g CaCO
3100g CaCO

3

�
22.71 È£l® 

		  = 11.35 ypl;lh; CO2itj; jUfpwJ.
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

20myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

6. 	 273 K kw;Wk; 1 atm mGj;jj;jpy;/ 11.2 ypl;lh; 

HClI cUthf;fj; njitahd Fnshhpdpd; 
fd msitf; fz;lwpf.

	 HCl cUthtjw;fhd rkd;gLj;jg;gl;l rkd;ghL

		             H2(g) + Cl2(g) → 2HCl(g)
	 bfhLf;fg;gl;l btg;g mGj;j epiyapy;/

	 2 nkhy; HCl I cUthf;f/ 1 nkhy; Fnshhpd; 
tha[ njitg;gLfpwJ. mjhtJ 44.8 ypl;lh; 
HClI cUthf;f. 22.4 ypl;lh; Fnshhpd; tha[ 
njitg;gLfpwJ.

	 B 11.2 ypl;lh; HClI cUthf;f/

	
HCl

HCl

Cl2 �
22.4 È 

11.2 È 
44.8 È 

	 = 5.6 ypl;lh; Fnshhpd; tha[ njitg;gLk;.

7. 	 bkf;dPrpak; fhh;gndl;oy; ml=;fpa[s;s  
jdpk=;fspd; rjtPj ,iagpidf; 

fz;lwpf. 90% J}a;ikahd 1 kg MgCO3I 

btg;gg;gLj;Jk; nghJ cUthFk; CO2d; 

epiwia fpnyhfpuhkpy; fzf;fpLf.

	 rkd;gLj;jg;gl;l rkd;ghL

	 3 2MgCO MgO CO
���� �

	

Mg C  O
3

(24) (12)(3×16) = 84g 

d; nkhyhh; epiw

nkhy;
-1

	 nrh;kj;jpYs;s jdpkj;jpd; ,iagpd; rjtPjk;

	
100� �nr®k¤âYŸs jÅk¤â‹ Ãiw

nr®k¤â‹ bkh¤jÃiw

	

Mg % =-‹ 
24

×100 = 28.57%
84

C %= -  ‹
12

×100  = 14.29%
84 	

	 Mf;!p$d; rjtPjk; 

		    = 100 ? kw;w jdpk=;fspd; rjtPj TLjy;

             = 100 - (28.57+14.29) = 100 - 42.86 
O-d; % = 57.14%
90% J}a;ikahd 1kg MgCO3 

	
90

1kg = 0.9kg 
100

� =  J}a MgCO3

	 3 2
MgCO MgO CO

���� �

	 rkd;ghL go 84g J}a CO2 btg;gg;gLj;Jk; nghJ 

44g CO2 jUfpwJ. vdpy;/ 0.9 kg J}a MgCO3.

	 2
44g 0.9kg 0.471kg CO

84g
´

= =  cUthfpwJ.

8. 	 xU bray;Kiwapy; 646g mk;nkhdpahthdJ/ 1.144kg CO2 cld; tpidg[hpa mDkjpf;fg;gl;L 

a{hpah cUthf;fg;gLfpwJ vd;f.

1.	 midj;J tpidgL bghUl;fSk; KGtJkhf tpidapy; <LgLtjpy;iy vdpy;/ tpidfl;Lg;ghl;Lf; fhuzp 

ahJ >

2.	 cUthFk; a{hpahtpd; mstpidf; fz;lwpf. nkYk; tpidg[hpahky; kpFjpahf cs;s tpidf;fhuzpiaf; 

fz;lwpf.

	 rkd;gLj;jg;gl;l rkd;ghL 2NH3(g) + CO2 (g) → H2NCONH2(aq) + H2O (l)

tpidgL bghUl;fs; tpidtpis bghUl;fs;

NH3 CO2 a{hpah H2O

ntjptpidf; TW tpfpj Fz=;fs; 2 1 1 1

tpidg[hpa mDkjpf;fg;gLk; tpidg;gL 

bghUl;fspd; nkhy;fspd; vz;zpf;if

                                             
n =

Ãiw
nkhyh® Ãiw

646
17

= 38 nkhy;fs;

1144
44

= 26 nkhy;fs;

- -

tpidapd; nghJ/ tpidgLk; nkhy;fspd; 

vz;zpf;if tpfpjk; (2:1) 38 nkhy;fs; 19 nkhy;fs; - -

cUthFk; tpidtpis bghUl;fspd; 

nkhy;fspd; vz;zpf;if
- - 19 nkhy;fs; 19 nkhy;fs;

tpidapd; Kotpy;/ v+;rpa[s;s tpidgL 

bghUl;fspd; nkhy;fspd; vz;zpf;if
- 7 nkhy;fs; - -
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

21myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

jPh;t[ :

1.	 ,t;tpidapy; mk;nkhdpah KGtJk; tpidgLfpwJ. vdnt mk;nkhdpah tpid fl;Lg;ghl;Lf; fhuzp 

MFk;. CO2 KGtJk; tpidg[hpahky; v+;rpa[s;sJ. vdnt CO2 kpFjpahf cs;s tpidf; fhuzpahFk;. 
2.	 cUthFk; a{hpahtpd; mst[ 	 = cUthd a{hpahtpd; nkhy;fspd; vz;zpf;if × a{hpahtpd; nkhyhh; epiw

                       				    = 19 nkhy;fs; x 60 g mol-1 

                       				    = 1140 g = 1.14 kg 
	 tpidg[hpahky; v+;rpa[s;s CO2 mst[ 
							       = v+;rpa[s;s CO2 nkhy;fspd; vz;zpf;if × CO2d; nkhyhh; epiw

							       = 7 nkhy;fs; x 44g mol-1 = 308 g.

4. 	 FSf;nfh!pd; vspa tpfpj tha;ghL:	
                    	                       HY - 2019

	 m)	 CH2O	 M) CHO
	 ,) CH2O2	 <) CH3O2

tpil : m) CH2O
5. 	 vj;jdhypd; xg;g[ @yf;TW epiw :

	 m) 0.46 g	 M) 4.6 g       brg;-2020
	 ,) 460 g	 <) 46 g

tpil : <) 46g

II. FWtpdhf;fs;

1.	 vyf;l;uhd; bfhs;ifg;go Mf;rp$ndw;w 
xLf;f tpidfs; vd;why; vd;d >

	  		                           QY - HY - 2018
	 xU ntjp tpidapd; nghJ vyf;l;uhd;fis 

,He;jhy; Mf;rp$ndw;wk; Fe2+ → Fe3+ + e– 
vyf;l;uhd;fis Vw;Wf;bfhz;lhy; Mf;rp$d; 

xLf;fk; Cu2+ + 2e– → Cu.

2.	 10 nkhy; mk;nkhdpahit cUthf;f 
vj;jid nkhy; i\l;u$d; njit >        

		          	                           HY-2018

	 mk;nkhdpah cUthjYf;fhd rkd;gLj;jg;gl;l 

rkd;ghL

	 N2(g) + 3H2(g) → 2NH3(g)
	 nkw;fz;Ls;s rkd;gLj;jg;gl;l rkd;ghl;od; 

mog;gilapy;/

	 2 nkhy; mk;nkhdpahit cUthf;f 3 nkhy; 

i\l;u$d; njitg;gLfpwJ.

	 B 10 nkhy; mk;nkhdpahit cUthf;f/

	

3 nkhy; H2

2 nkhy; NH3
× 105 nkhy; NH3

	 = 15 nkhy; i\l;u$d; njit.

gFjp II – GMQ, muRj; njh;t[ tpdh?tpilfs;

I. rhpahd tpiliaj; njh;e;bjLj;J vGJf

1. 	 ,izjpwd; ,uz]L bfhz]l cnyhfj; 

jdpkj;jpd; rkhd epiw 10g eq–1, mjd; ePuw;w 

Mf;i!od; @yf;TW epiw         GMQ-2018
	 m)	 46g	 M) 36g
	 ,) 52g	 <) ,tw;wpy; vJt[kpy;iy

tpil : ,) 52 g

2. 	 gl;oay; I kw;Wk; II Mfpatw;iw bghUj;jp 

rhpahd FwpaPl;il njh;e;bjL.      QY - 2018

gl;oay; - I  
(nkhy;fspd; 
vz;zpf;if)

gl;oay; ? II 
(mst[)

A 0.1 nkhy; 1 4480 ml CO2
B 0.2 nkhy; 2 200 mg H2 tha[

C 0.25 nkhy; 3 9 kpyp ePh;

D 0.5 nkhy; 4 1.51 × 1023 Mf;rp$d; 

@yf;TWfs;

A B C D
(m) 1 2 3 4

(M) 2 1 4 3

(,) 4 3 1 2

(<) 3 1 2 4
tpil : (M) 2 1 4 3

3. 	 ilFnuhnkl; madpapy; cs;s 
Fnuhkpaj;jpd; Mf;rp$ndw;w vz;

                    QY-2018
	 m) + 4	 M) + 6
	 ,) + 5	 <) 0

tpil : M) + 6
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

22myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

3.	 tpidf;fl;Lg;ghl;Lf; fhuzp vd;why; 

vd;d >     GMQ-2018   QY-2018  Mf!;l;?2022

	 ntjptpidf; TW tpfpj mog;gilapy; mikahj 

mstpidf; bfhz;l tpidgL bghUl;fisf; 

bfhz;L/ tpid epfH;j;jg;gLk; nghJ/ cUthFk; 

tpis bghUspd; msthdJ ve;j tpidgLbghUs; 

Kjypy; KGtJk; tpidgLfpwnjh/ me;j tpidgL 

bghUisr; rhh;e;J mika[k;. ,t;tpidgL bghUs; 

tpid bjhlh;e;J epfH;tijf; fl;Lg;gLj;JfpwJ. 

,J tpidf;fl;Lg;ghl;Lf; fhuzp vd 

miHf;fg;gLfpwJ.

4.	 ,iza[k; tpidfis vLj;Jf;fhl;Lld; 

tpsf;Ff.                            HY-2019
	 ,uz;L tpidg; bghUl;fs; tpidg[hpe;J xU 

nrh;kj;jpidj; jUk; tpidfs;/ ,iza[k; 

tpidfs; vd miHf;fg;gLfpd;wd.

	 vLj;Jf;fhl;L :

0
C  +  O2  CO2

0

Mf;rp$ndw;wk;

Mf;rp$bdhLf;fk;

+ 4

– 2

5.	 fhuj;Jtk; tiuaW. Mh;j;njh?gh!;ghhpf; 
mkpyj;jpy; fhzg;gLk; fhuj;Jtj;ij 

fz;lwpf.	                        brg;?2020

(i)	 fhuj;Jtk; vd;gJ 1 nkhy; mkpyj;jpy; cs;s 

madpa[Wk; H+ madpapd; nkhy;fspd; 

vz;zpf;if MFk;.

(ii)	 Mh;j;njh?gh!;ghhpf; (H3PO4) mkpyj;jpy; 

fhuj;Jtk; : 3

H

O

O

O

O

P

H

H

III. fzf;Ffs;
1. 	 Tw;W 1 : ,U nkhy; FSf;nfh!py; 
	 12.044 × 1023 FSf;nfh!; @yf;TWfs; 

cs;sd.

	 Tw;W 2 : xU nkhy; mst[s;s ve;j xU 

bghUspYk; cs;s cl;bghUl;fspd; 

vz;zpf;if 6.02 × 1022.                                        
	 nkw;fz;l ,UTw;WfSk; cz;ikah> 

,e;j ,uz;L Tw;WfSf;Fk; ,ilna 

VnjDk; bjhlh;g[ cs;sjh>            GMQ-2018  
	 Tw;W 1 kw;Wk; Tw;W 2 cz;ikahd Tw;WfshFk;. 

Mdhy; ,t;tpuz;ow;Fk; ,ilna ve;j bjhlh;g[ 

,y;iy.

2.	 17g mk;nkhdpahtpy; cs;s bkhj;j 

vyf;l;uhd;fspd; vz;zpf;ifia fzf;fpL

jPh;t[ :                   		                         GMQ-2018

	 xU mk;nkhdpah @yf;Twpy; cs;s 

vyf;l;uhd;fspd; vz;zpf;if (7 + 3) = 10 
	 NH3d; nkhy;fspd; vz;zpf;if

	 = epiw

nkhyhh; epiw
  

1

17g 1 mol
17g mol-= =

	 xU nkhy; NH3y; 6.023 × 1023 @yf;TWfs; 

cs;sd.

	 10 nkhy; NH3y; = 10 × 6.023 × 1023

	 = 6.023 × 1024 vyf;l;uhd;fs; cs;sd.

3.	 H2O2 kw;Wk; KO2 Mfpa nrh;k=;fspy; 

Mf;rp]$dpd; Mf;!p$ndw;w vz;izf; 

fzf;fpLf.	               QY-2019  khh;r;-2019

jPh;t[ : 
	 i\l;u$d; bguhf;i!oy; (H2O2)
	 2 (+ 1) + 2x = 0 ; ⇒ 2x = – 2 ; ⇒ x = – 1
	 KO2 nghd;w Ng;gh; Mf;i!Lfspy; = –1/2
	 + 1 + 2x = 0 ; ⇒ 2x = – 1 ; ⇒ x = – 1/2.

4.	 fhh;gd; 80%, i\l;u$d; 20% rjtPj 

,iag[fs; cila nrh;kj;jpd; RU=;fpa 

tpfpj tha;g;ghL vd;d> ,r;nrh;kj;jpd;  

@yf;TW epiw 30 vdpy; @yf;TW 

tha;g;ghL fhz;f.	                               QY-2019  
jPh;t[ : 

C 80% 12 80/12 = 6.67 6.67 / 6.67 = 1 1
H 20% 1 20 / 1 = 20 20 / 6.67 = 3 3

	 vspa tha;ghL = CH3
	 @yf;TW vil = 30
	 vspa tha;ghl;od; vil 

	 CH3 = (1 × 12) + (3 × 1) = 15

	 n = 
@yf;TW vil

vspa tha;ghl;od; vil
 = 30

15  = 2

	 @yf;TW tha;ghL = (CH3)n = (CH3)2 = C2H6
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byhnahyh <rp ? 11 ntjpapay; ? bjhFjp I

23myF - 1 ntjpapaypd; mog;gilf; fUj;Jf;fs; kw;Wk; ntjpf; fzf;fPLfs;

5.	 X2 + 3Y2 → 2XY3 vd;w tpidapy; 2 nkhy;fs; 
X2 kw;Wk; 4.5 nkhy;fs; Y2 tpidg[hpe;J 

tpidtpis bghUisj; jUfpd;wd. 

,t;tpidapd; tpidfl;Lg;ghl;L 

fhuzp kw;Wk; tpidapd; ,Wjpapy; 

tpidf;fyitapy; cs;s X2, Y2 kw;Wk; XY3 d; 

nkhy;fspd; vz;zpf;ifiaf; fzf;fpLf.              
jPh;t[ :                             	                         QY-2019  

X2    + 3Y2  → 2XY3

nkhy;fspd; vz;zpf;if 2 4.5 ?
SC 1 3 2
tpfpjk; 2/1 4.5/3 -

2(ER) 1.5(LR) -

	

= = =

= = =

= =

32 2

3

3

nXYnX nY
1 3 2

nXY2 4.5
1 3 2
nXY4.5 3

3 2

nkhy; ?nkhy;

nkhy;

	 nkhy;fspd; vz;zpf;if 2XY3 = 3 nkhy;.

6.	 H2SO4d; rkhd epiwia fzf;fpLf.       
jPh;t[ :                             	                         khh;r;-2019

         H2SO4d; fhuj;Jtk; = 2eq mol–1

H2SO4d; nkhyhyh; epiw  = (2 × 1) + (1 × 32) + (4 × 16)

			       = 98 g mol–1

      H2SO4d; rkhd epiw = -

-1

1

98 g mol
2eq mol = 49 g eq–1.

7.	 vspa tpfpj tha;ghL cila C6H6O?tpd; 

Mtp mGj;jk; 47 vdpy;/ mjd; @yf;TW 

tha;g;ghl;oid fhz;f. � khh;r;-2019

jPh;t[ :

	 vspa tpfpj tha;g;ghL = C6H6O

	
	 @yf;TW tha;g;ghL (C6H6O) × 1 = C6H6o

8.	 nfhol;l jdpk=;fspd; Mf;!p$ndw;w 

vz;izf; fzf;fpLf.           nk?2022

	 (i) CO2	 (ii) H2SO4
	 jPh;t[ :     
i)	 CO2	         
	 X + 2(–2) = 0		      
		          X = + 4		                    
ii)   H2SO4

	 2(+1) + X + 4(–2) = 0
	               2 + X – 8 = 0
		                       X = +6

gFjp III – TLjy; tpdhf;fs;

I. rhpahd tpiliaj; njh;e;bjLj;J vGJf

1.	 rk btg;g mGj;j epiyapy;/ mjpf  
@yf;TWfis bgw;Ws;sit.

	 m) 100CC CO2 	 M) 150CC N2
	 ,) 50CC SO2 	 <) 200CC NH3
jPh;t[ :	 tpil : <) 200CC NH3
	 rkbtg;g mGj;j epiyapy; midj;J tha[f;fSk; 

xnu vz;zpf;ifapy; @yf;TWfis bgw;Ws;sd. 

mjhtJ 6.022 × 1023. vdnt/ mjpf fd msit 

bfhz;Ls;s tha[f;fs; mjpf @yf;TWfis 

bgw;Ws;sd.

2.	 10.6 fpuhk; nrhoak; fhh;gndl;oy; cs;s 
Mf;rp$d; mQf;fspd; vz;zpf;if 

	 m) 6.02 x 1022 	 M) 12.04 x 1022 
	 ,) 1.806 x 1023 	 <) 31.80 x 1028

jPh;t[ :                             tpil : ,) 1.806 × 1023

 Na2CO3 d; nkhy;fspd; vz;zpf;if = 10.6
106

 = 0.1 nkhy;

(nkhyhh; epiw Na2CO3 = 106)

3.	 vJ mjpf vilkpf;fJ >

	 m) xU fpuhk; mQ iel;u$d; 
	 M) xU nkhy; ePh;

	 ,) xU nkhy; nrhoak;

	 <)  xU @yf;TW H2SO4
jPh;t[ :	 tpil : ,) xU nkhy; nrhoak;

	 1 fpuhk; mQ iel;u$d; = 14g 
	 1 nkhy; ePh; = 18g
	 xU nkhy; Na = 0.1 nkhy;

	 xU @yf;TW H2SO4 = 23

98 g
6.022 10´

4.	 xU @oa fydpy;/ xU fpuhk; bkf;dPrpak;/ 

0.56 fpuhk; Mf;rp$Dld;  tpidg[hpe;j gpwF 

ve;j tpidgLbghUs; v+;rpapUf;Fk;> 

mjd; epiw ahJ > (mQepiw Mg = 24, O = 16)
	 m) 0.16 fp Mg 	 M) 0.16 fp O2
	 ,) 0.44 fp Mg	 <) 0.28 fp O2

tpil : m) 0.16 fp Mg 
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byhnahyh <rp 11 ntjpapay;

350 muRj; njh;t[ tpdhj;jhs;

muR bghJj; njh;t[ ? khh;r; 2023

[fhy mst[ : 3.00 kzp neuk;]� [bkhj;j kjpg;bgz;fs; : 70]

gFjp - I
Fwpg;g[ : i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;.

	     ii) �bfhLf;fg;gl;Ls;s khw;W tpilfspy; kpft[k; Vw;g[ila tpiliaj; njh;e;bjLj;Jf; FwpaPl;Lld; 

tpilapida[k; nrh;j;J vGjt[k;.� 15 x 1 = 15

1.	 – I tpistpid fhl;LtJ

	 m) – Cl	 M) – Br	 ,) (m) kw;Wk; (M)	 <) – CH3

2.	� gpd;tUtdtw;Ws; vj;jpyPdpy; (C2H4) fhzg;gLk; fhh;gd; rjtPjj;jpw;F rkkhd fhh;gd; rjtPjj;ij 

bgw;Ws;sJ. Vd;>

	 m) bgd;rPd;	 M) g[ug;gPd;	 ,) <j;njd;	 <) <j;ijd;

3.	� Fsph;e;j ePhpy; fhh;gd;?il?Mf;i!L tha[tpd; fiujpwid vt;thW mjpfhpf;fyhk;>

	 m) mGj;jj;jpid Fiwj;J	 M) fd mstpid mjpfhpj;J

	 ,) mGj;jj;jpid mjpfhpj;J	 <) ,tw;wpy; VJkpy;iy

4.	 kiHePhpd; pH kjpg;g[

	 m) 5.6	 M) 6.5	 ,) 4.6	 <) 7.5

5.	 fdePhpd; (D2O) bfhjpepiy _____
	 m) 375.4 K	 M) 373.4 K	 ,) 376.2 K	 <) 374.4 K

6.	 Tw;W (A):  Mf;!p$d; @yf;TW ghuh fhe;jj; jd;ik bfhz;lJ.

	 fhuzk; (R): � mjd; gpizg;g[ @yf;TW Mh;gpl;lhypy; ,uz;L jdpj;j vyf;l;uhd;fs; fhzg;gLfpd;wd.

	 m) Tw;W (A) rhp Mdhy; fhuzk; (R) jtW

	 M) �Tw;W (A) kw;Wk; fhuzk; (R) ,uz;Lk; rhp nkYk; fhuzk; (R) MdJ Tw;W (A) ?f;fhd rhpahd 

tpsf;fk; MFk;.

	 ,) Tw;W (A) kw;Wk; fhuzk; (R) ,uz;Lk; jtW.

	  <) �Tw;W (A) kw;Wk; fhuzk; (R) ,uz;Lk; rhp Mdhy; fhuzk; (R) MdJ Tw;W (A) ?f;fhd rhpahd 

tpsf;fky;y.

7.	 FnshnuhBghh;k; iel;hpf; mkpyj;Jld; tpidg[hpe;J jUtJ

	 m) Fnshnuh gpf;hpd;		  M) iel;nuh blhYtPd;

	 ,) Fnshnuh gpf;hpf; mkpyk;	 <) iel;nuh fpsprhpd;

8.	 gpd;tUtdtw;Ws; mnuhnkl;of; jd;ikia bgw;Ws;sJ. vJ>

	 m) 	 M) 	 ,) 	 <) (m) kw;Wk; (M)

9.	� rk btg;g mGj;j epiyapy;/ xU Fwpg;gpl;l tha[tpd; tput[jy; tPjk; iel;u$idf; fhl;oYk; 0.5 kl=;F 

mjpfk; vdpy; mf;Fwpg;gpl;l tha[tpd; nkhyhh; epiw ______
	 m) 114 g mol–1	 M) 112 g mol–1	 ,) 120 g mol–1	 <) 110 g mol–1

10.	 fiurypd; rt;t{L guty; mGj;jj;ij ( ) jUk; rd;ghL

	 m) v = nRT	 M) RT = n	 ,)  = nRT	 <) ,tw;wpy; VJkpy;iy

11.	 nrhoak; ______ y; nrkpf;fg;gLfpwJ.

	 m) kz;bzz;bza;	 M) My;f\hy;	 ,) <j;jh;	 <) ePh;

12.	 gpd;tUtdtw;Ws; vJ btg;g ,af;ftpay; rhh;g[ my;y.

	 m) vd;l;nuhgp	 M) mf Mw;wy;	 ,) cuha;t[ Mw;wy;	 <) vd;jhy;gp
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byhnahyh <rp 11 ntjpapay;

351 muRj; njh;t[ tpdhj;jhs;

13.	 CH3 – CH – CH2 – CH = CH – CH3

OH

 nrh;kj;jpd; IUPAC bgah;

	 m) b\f;!; - 2 - <d; - 4 - My;	 M) b\f;!; - 4 - <d; - 2 - My;

	 ,) b\f;!; - 2 - <d; - 4 - my;	 <) b\f;!; - 4 - <d; - 2 - my;

14.	� mQ vz; 222 I bfhz;l jdpkj;jpd; IUPAC bgah; vd;dthf ,Uf;Fk;>

	 m) didibium	 M) bibibiium	 ,) bibibium	 <) bididium

15.	� n = 3 vd;w Kjd;ikf; Fthz;lk; vz;izg; bgw;wpUf;Fk; Mh;gpl;lhy;fspd; bkhj;j vz;zpf;if

	 m) 5	 M) 9	 ,) 7	 <) 8

gFjp - II

vitnaDk; MW tpdhf;fSf;F tpilaspf;ft[k;. tpdh vz; 24 fl;lhakhf tpilaspf;ft[k;.

� 6 x 2 = 12

16.	 Mf;rp$ndw;wk; kw;Wk; Mf;rp$d; xLf;fk; ? ntWgLj;Jf.� myF ? 1

17.	 b\a;rd;gh;f;fpd; epr;rakw;wj; jd;ik nfhl;ghl;oidf; TWf.� myF ? 2

18.	� ghhP!; rhe;Jtpd; gad;fisf; Fwpg;gpLf.� myF ? 5

19.	� yP?rhl;ypahpd; jj;Jtj;jpidf; TWf.� myF ? 8

20.	 rt;t{L guty; mGj;jk; ? tiuaWf;ft[k;.� myF ? 9

21.	 gpd;tUtdtw;wpw;F Y}ap!; mikg;ig tiuf.� myF ? 10

	 i)  H2O	 ii)  HNO3

22.	 BgphPly; fpuhg;l; tpidiag; gw;wp rpW Fwpg;g[ vGJf.� myF ? 13

23.	 Jfs; khRgLj;jpfs; vd;why; vd;d> vLj;Jf;fhl;L jUf.� myF ? 15

24.	� 0ºC btg;gepiyapy; 1 nkhy; gdpf;fl;o ePuhf cUFk;nghJ epfGk; vd;l;nuhgp khw;wj;ijf; fzf;fpLf. 

gdpf;fl;oapd; nkhyhh; cUFjy; btg;g kjpg;g[ 6008 J mol–1.� myF ? 7

gFjp - III

vitnaDk; MW tpdhf;fSf;F tpilaspf;ft[k;. tpdh vz; 33 ? f;F fl;lhakhf tpilaspf;ft[k;.

25.	� Mf;!p$ndw;w vz; Kiwapy; gpd;tUk; tpidfis rkd; bra;f.� myF ? 1

	  i)  KMnO4 + Na2SO3  MnO2 + Na2SO4 + KOH
	 ii)  Cu + HNO3  Cu(NO3)2 + NO2 + H2O
26.	 Kjd;ik Fthz;lk; vz; gw;wp rpW Fwpg;g[ tiuf.� myF ? 2

27.	� @iytpl;l bjhlh;gpid tpthpf;ft[k;.� myF ? 3

28.	� ghuh i\l;u$id vt;thW Mh;j;njh i\l;u$dhf khw;Wtha;>� myF ? 4

29.	 ey;ypay;g[ tha[r; rkd;ghl;il tUtp.� myF ? 6

30.	� epiyr;rhh;g[fs; kw;Wk; tHpr;rhh;g[fs; vd;why; vd;d> ,uz;L vLj;Jf;fhl;L jUf.� myF ? 7

31.	� C2H5Cl vd;w @yf;TW tha;ghL cila (A) vd;w nrh;kk; ePhpa KOH cld; tpidg[hpe;J (B) vd;w 

nrh;kj;ija[k;/ My;f\hy; fye;j KOH cld; tpidg[hpe;J (C) vd;w nrh;kj;ija[k; jUfpd;wd. (A), 
(B) kw;Wk; (C) ? If; fz;lwpf.� myF ? 14

32.	 J}z;ly; tpisit jFe;j vLj;Jf;fhl;L je;J tpsf;Ff.� myF ? 12

33.	� fPH;f;fz;l nrh;k=;fSf;F mikg;g[ tha;ghl;il vGJf.� myF ? 11

	   i)  m-il iel;nuh bgd;rPd;

	  ii)  p-il Fnshnuh bgd;rPd;

	 iii)  1,3,5 oiu bkj;jpy; bgd;rPd;
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gFjp - IV

midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;.� 5 x 5 = 25

34.	 m) � jdpk gFg;gha;tpy; xU nrh;kk; gpd;tUk; jut[fis jUfpwJ. Na = 14.31 %, S = 9.97 %, H = 6.22 %, 
O = 69.5 %. nrh;kj;jpYs;s i\l;u$d; KGtJk;/ Mf;rp$Dld; nrh;e;J gof ePuhf ,Uf;fpwJ vdpy;/ 

nrh;kj;jpd; @yf;TW tha;ghl;ilf; fhz;f. (nrh;kj;jpd; @yf;TW epiw 322)

� myF ? 1

my;yJ

	 M) �� i)  bgsyp jtph;f;ifj; jj;Jtj;jpidf; TWf.� myF ? 2

		   ii)  etPd Mth;j;jd tpjpiaf; TWf.� myF ? 3

35.	 m)  i) � Inrhnlhg;g[fs; (khw;wpa=;fs;) vd;why; vd;d> i\l;u$dpd; Inrhnlhg;g[fspd; bgah;fis vGJf.

� myF ? 4

		   ii)  fhy;rpaj;jpd; gad;fisj; jUf.� myF ? 5

my;yJ

	 M) � thz;lh; thy;!; khwpypfisf; bfhz;L epiykhW khwpypfisj; jUtp.� myF ? 6

36.	 m) � btg;g ,af;ftpaypd; ,uz;lhk; tpjpapd; gy;ntW Tw;Wfisf; TWf.� myF ? 7

my;yJ

	 M)  i)  epiw jhf;f tpjpiaf; TWf.� myF ? 8

		   ii)  b\d;wp tpjpapd; tuk;g[fs; ahit>� myF ? 9

37.	 m) � @yf;TW Mh;gpl;lhy; bfhs;ifapd; Kf;fpa mk;r=;fis tpthpf;ft[k;.� myF ? 10

my;yJ

	 M)  i) � fhpk nrh;k=;fspd; bghJg; gz;g[fs; VnjDk; @d;wpid vGJf.� myF ? 11

		   ii) � gpd;tUk; nrh;k=;fspy; cs;s tpidbray; bjhFjpapidf; fz;lwpf.� myF ? 11

		  A)  mrpl;lhy;oi\L		  B)  Mf;rhypf; mkpyk;

		  C)  ilbkj;jpy; <jh;		  D)  bkj;jpy; mkPd;

38.	 m) � bgd;rPd; mikg;ig gw;wp tpthpf;ft[k;.� myF ? 13

my;yJ

	 M) � i)  CH3MgI? apy; bjhl=;fp gpd;tUtdtw;iw vt;thW jahhpg;gha;>� myF ? 14

		  A)  vj;jpy; My;f\hy;

		  B)  mrpl;lhy;oi\L

		  C)  vj;jpy; bkj;jpy; <jh;

		  ii)  J}h;e;J nghjy; (Eutrophication) vd;why; vd;d>� myF ? 15
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