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1.	 [n = 2, l = 1, ml = 0, ms = + 1
2

]  vDk; nrhl;nlz; njhilapdhy; fhl;lg;gLtJ>

	 (1)  1 s ,yj;jpudhFk;.	 	 (2)	 2 s ,yj;jpudhFk;.	 	 (3)  2 p ,yj;jpudhFk;.	 	
(4)	 3 s ,yj;jpudhFk;.	 	 (5)	 3 p ,yj;jpudhFk;.	

2.	 X, Y Mfpa ,uz;L %yfq;fSk; xNu Mtu;j;jdj;ijr; Nru;e;jit. mit XF3 " YF4 vDk; %yf;$Wfisj; 

Njhw;Wtpf;Fk;. X, Y %yfq;fs; KiwNa gpd;tUtdtw;Ws; vit? 

	 (1)  S ck; Cl ck;		 (2)  O ck; N ck;	 (3)  B ck; N ck; 	 (4) N ck; O ck;	 (5) Cl ck; S ck;
						                         

cUF

epiy K

P Q R

3.	 P, Q, R vd;gd Kjyhk; jhz;ly; njhlupd; 

mLj;JtUk; %d;W %yfq;fshFk;. cUtpy;  

mk;%d;W %yfq;fspd; cUF epiyapd; khwy;fs; 

fhl;lg;gl;Ls;sd.		
	 P, Q, R vd;gd KiwNa gpd;tUtdtw;Ws; vitahf ,Uf;Fk;;?

	 (1)  Ti, V, Cr  	 (2)	 V, Cr, Mn 	 (3)  Cr, Mn, Fe 
 	 (4)	 Mn, Fe, Co  	 (5)	 Fe, Co, Ni 

4.	 (NH4)2[Co(CN)2Cl2(NO)2] ,dJ rupahd IUPAC ngau; gpd;tUtdtw;Ws; vJ?
	 (1)  diammonium dichloridodicyanidodinitrosylcobalt(II) 
	 (2)	 ammonium dichloridodicyanidodinitrosylcobaltate(II)	
	 (3)  diammine dicyanidodichloridonitrosylcobaltate(III)
	 (4)	 ammonium dichloridodicyanidodinitrosylcobaltate(III)
	 (5)	 ammonium dicyanidodichloridodinitrocobaltate(III) 

5.	 jug;gl;Ls;s Nru;itfspy; fhgd; mZf;fspd; kpd;ndjpu;j; jd;ikia VWtupirg;gb rupahd xOq;fpy; 

fhl;LtJ gpd;tUtdtw;Ws; vJ?

	 (1)  HCHO < HCOOH < HCN < CO2 			   (2)	 HCOOH < HCHO < CO2 < HCN 
	 (3)  HCN < HCHO < HCOOH < CO2 			   (4)	 CO2 < HCN < HCHO < HCOOH 	
	 (5)	 HCHO < HCN < HCOOH < CO2 

6.	 MgCl2 IAk; CaCl2 IAk; nfhz;l rk %yu;f; fiurnyhd;wpd; Cl− mad; nrwpT 142 ppm MFk;. 

mf;fiurypy; mlq;fpAs;s Mg2+
 mad; nrwpT ppm  ,y; vt;tsthFk;? (Mg = 24, Ca = 40, Cl = 35.5)  

	 (1)  71 ppm 	 (2)	 142 ppm	 (3)  24 ppm	 (4)	 48 ppm	 (5)	 96 ppm 

7.	 MgCl2(s) epak fiury; ntg;gTs;Siw +23 kJ mol−1 Mf ,Ug;gJld; Mg2+(g), Cl−(g) Mfpa mad;fspd; 

epak ePNuw;w ntg;gTs;Siw KiwNa −1891 kJ mol−1 " −381 kJ mol−1 MFk;. MgCl2(s) ,dJ epak rhyf 

ntg;gTs;Siw kJ mol−1,y; vt;tsT?  
	 (1)	 −2676   	 (2)	 −2630	 (3)  −2295	 (4)	 +2295	 (5)	 +2630

8.	 Mg ck; Al ck; 1 : 2 vDk; %y; tpfpjj;jpy; mlq;fpAs;s fyg;GNyhf khjpupnahd;W 0.4 mol dm−3 nrwpTs;s 
IjNuhf; FNshupf; mkpyk; 50.00 cm3 cld; jhf;fKwr; nra;ag;gl;lJ. thA ntspNawy; epd;w gpd;du; kPjpf; 

fiuriy eLepiyahf;Ftjw;F 0.20 mol dm−3 Nrhbaikjnuhl;irl;Lf; fiury; 60.00 cm3 Njitg;gl;lJ.  
fyg;GNyhf khjpupapy; mlq;fpAs;s Al ,d; jpzpT ahJ? (Al = 27)   

	 (1)  0.027 g 	 (2)	 0.054 g 	 (3)  0.240 g 	 (4)	 0.510 g 	 (5)	 0.540 g 

9.	 SO2 thAtpd; ,iltu;f;f NtfkhdJ 27 °C ,y; O2 thAtpd; ,iltu;f;f Ntfj;Jf;Fr; rkkhFk; ntg;gepiy 

ahJ? (thAf;fs; ,yl;rpa elj;ijiaf; fhl;Ltjhff; fUJf.) (S = 32, O = 16)  
	 (1)  600 °C 	 (2)	 327 K	 (3)  300 K	 (4)	 327 °C	 (5)	 300 °C

Fwpg;G :

	 *    vy;yh tpdhf;fSf;Fk; tpil jUf.  
	 *    rupahd my;yJ kpfg; nghUj;jkhd tpiliaj; njupT nra;f. 

mfpy thA khwpyp>	 R	 =	 8.314 J K−1 mol−1

mtfhjNuh khwpyp>	 NA	 =	 6.022 × 1023 mol−1

gpshq;fpd; khwpyp>	 h	 =	 6.624 × 10−34 J s
xspapd; fjp>	 c	 =	 3 × 108 m s−1

,uz;L kzpj;jpahyk;

f.ngh.j. (c.juk;) cjtpf; fUj;juq;F - 2015

,urhadtpay; I
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10.	 %y Clfj;jpy; MnO4

−
 ,dhy; M2+

 mad;fs; MOn+ tiuapy; xl;rpNaw;wg;gLk;. Nrhbaikjnuhl;irl;bd; 

Kd;dpiyapy; 1.20 mol dm−3M2+
 fiury; 25.00 cm3 cld; KOikahfj; jhf;fk; Guptjw;F 1.25 mol dm−3 

KMnO4 fiurypd; 40.00 cm3 Njitg;gl;lJ. n ,dJ ngWkhdk; ahJ?   
	 (1)  1 	 (2)	 2	 (3)  3	 (4)	 4	 (5)	 5

11.	 gpd;tUk; ve;jr; Nru;itapd; 1 %y; ,id 10 dm3 ePu;f; fiurypy; fiug;Nghkhapd; kpf cau;thd H3O
+ 

nrwpT fpilf;Fk;?

	 (1)  HCl  	 (2)	 CH3COOH	 (3)  PCl5	 (4)	 NH4Cl	 (5)	 H2SO4

12.	 X vDk; mNrjdr; Nru;itia ePupy; fiuj;J mjDld; mkpykhf;fg;gl;l KMnO4 Ir; Nru;j;jNghJ 
epwkw;w thAnthd;W ntspNawpaJld; fiury; kQ;rl; fgpy epwkhf khwpaJ. gpd;tUtdtw;Ws; X 
vr;Nru;itahf ,Uf;Fk;?

	 (1)  Fe(NO3)2  	 (2)	 FeC2O4	 (3)  Fe(NO2)2 	 (4)	 FeCl3	 (5)	 Fe(NO3)3 

13.	 gpd;tUk; Nru;itapd; rupahd IUPAC ngau; ahJ?

			 

H − C − C = C − CH2 − C − Cl
O

=

−

CH2−

CH3

−

Br

O

=

	 (1)  3 - bromo - 2 - ethyl - 5 - oxo - 2 - pentenal 
	 (2)	 3 - bromo - 2 - ethyl - 4 - chlorocarbonyl - 2 - pentenal 	
	 (3)  3 - bromo - 4 - formyl - 3 - hexenoylchloride
 	 (4)	 3 - bromo - 4 - ethyl - 5 - oxopent - 3 - enoyl chloride
	 (5)	 3 - bromo - 4 - formyl - 3 - hexenoyl chloride

14.	 ,uz;L fw;wad;fisf; nfhz;l ePu;f;fiurnyhd;W Ijhd HCl ,dhy; mkpykhf;fg;gl;L mjD}lhf 

H2S thAitr; nrYj;jpaNghJ kQ;rs;epw tPo;gbnthd;W fpilj;jJ> mjid tbj;njLj;J fpilf;Fk; 

tbjputj;Jld; Ijhd HNO3 kpifahf ,l;L> nkhj;jf; fdtsT miuthrpahff; FiwtilAk; tiu 

nfhjpf;f itf;fg;gl;lJ> mjDs; NH4Cl  gspq;FfSk; nrwpe;j NH4OH ck; Nru;j;jNghJ ntz;zpw tPo;gbT 

fpilj;jJ. Nkw;gb njhlf;ff; fiurypy; mlq;fpapUf;fj;jf;f ,uz;L fw;wad;fs; gpd;tUtdtw;Ws; 

vit?

	 (1)  Sn2+, Sr2+  	 (2)	 Sn4+, Sn2+	 (3)  Cd2+, Fe2+ 	 (4)	 Sb3+, Ca2+	 (5)	 As3+, Al3+

15.	 NH3 ck; N2H4 ck; mlq;fpAs;s thAf; fyitnahd;W 300 K ntg;gepiyapy; cs;sJ. mg;NghJ 

njhFjpapd; nkhj;j mKf;fk; 5.0 × 104 Pa MFk;. ,j;njhFjpia fdtsT khw;wkpd;wp 1200 K tiu 

ntg;gNkw;Wk;NghJ N2 ck; H2 ck; thAthf khj;jpuk; KOikahfg; gpupifailAk;. mg;NghJ njhFjpapd; 

nkhj;j mKf;fk; 4.5 × 105 Pa  MFk;. jhf;fj;jpd; %yk; fpilf;Fk; nkhj;j iejurd; thAtpd; jpzpT 

0.28 g MFk;. njhFjpapd; njhlf;f NH3 thA N2H4 thA Mfpatw;Wf;F ,ilapyhd %y; tpfpjk; 

gpd;tUtdtw;Ws; vJ?

	 (1)  1 : 1   	 (2)	 1 : 2 	 (3)  3 : 1  	 (4)	 2 : 3 	 (5)	 3 : 2

16.	 a - Ijuridf; nfhz;l fhgidy; Nru;itfs; Ijhd fhuq;fspd; Kd;dpiyapy; my;Nlhy; xLf;fy; 

jhf;fj;jpy; <LgLk; Ijnuhl;irl;L mad;fspd; Kd;dpiyapy;; cUthFk;> gpd;tUk; fhgdd;ad; 

(carbanion)fUehbahf njhopw;gl;L jhf;fj;ij njhlf;fp itf;fpd;wJ vdf; fhl;lg;gl;Ls;sJ.  

			 

HO :

−

R
H − C − CHO    H2O    +    : C − CHO  

−

H

−

R

−

H
(fhgdd;ad;)

 	 gpd;tUtdtw;Ws; vJ mLj;j gbia ed;F tpsf;Ffpd;wJ?       

	 (1) 
: O :

= −

R
H − C − C          : C − CHO  

−

H

−

R

−

H

−

H
        (2)  

: O 

:
= −

R
H − C − C          : C − CHO  

−

H

−

R

−

H

−

H
     (3) 

: O 

= −

R
H − C − C          : C − CHO  

−

H

−

R

−

H

:

−

H
  	

	
	 (4)	

: O : 

=−

R
OHC − C :          H − C − C

−

H

−

R

−

H

−

H
    (5)  

: O :  

= −

R
H − C − C          : C − CHO  

−

H

−

R

−

H

−

H
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17.	 fPNo jug;gl;Ls;s Nru;itfspd; mkpyj;jd;ikapd; VWtupir xOq;F rupahff; fhl;lg;gl;Ls;s tpil vJ.? 

		

OCH3

OH

(A)
NO2

OH

(B)

NO2

OH

(C)

COOH

(D)
	 (1)  A < C < D < B	 (2)	 C < B < D < A	 (3)  A < C < B < D 	 (4)	 A < B < C < D	 (5)	 C < B < A < D

18.	 A, B, C, D Mfpatw;Ws; cz;ikahf ,lk;ngWk; jhf;fq;fs; vit?  

	 (A)	 CH3COCl  
Mg/cyu;> <ju;

   CH3 − C − MgCl
O

=

	 (B)	 CH3C ≡ CNa  
HCHO

   H − C − C ≡ C − CH3

ONa 

−
H

−
	 (C)	 CH3CH2Cl  

CH3ONa
  CH2 = CH2 +  CH3CH2 − OCH3  

	 (D)	 CH3CONHC6H5  
NaOH

∆   CH3NH2 + C6H5COO−Na+

	
	 (1)  A, B khj;jpuk; 			  (2)   B, C khj;jpuk;	
	 (3)  A, B"C khj;jpuk; 		  (4)  B, C" D khj;jpuk; 	 	
	 (5)	 A, B, C, D Mfpa ahTk;

19.	
CH2− C − OH

O

=

 vDk; Nru;it Kjypy; PCl5 clDk; gpd;du; kpif CH3MgBr clDk; jhf;fKwr; 

nra;J fpilf;Fk; tpisit ePu;g;gFg;Gr; nra;tjhy; fpilf;Fk; Nru;it gpd;tUtdtw;Ws; vJ?

	 (1)  

OCH3

CH2 − C − CH3

−

CH3

− 	 (2)	

OH
CH2 − CH − CH3

−

	 (3)	

O

=

CH2 − C − CH3 

	 (4)	 CH2CH3 			   (5)	

OH
CH2 − C − CH3

−

CH3

−

20.	 X vDk; Nrjdr; Nru;it gpd;tUk; mtjhdpg;Gf;;fisj; je;jJ.  
		  (A)	 njhydpd; Nrhjidg; nghUSld; nts;sp Mbiaj; jutpy;iy.

		  (B)	 cNyhf Na cld; jhf;fk; Gupe;J thAnthd;iwj; je;jJ. 

		  (C)	 Na2CO3 ePu;f; fiurYld; jhf;fk; Gupatpy;iy. 

		  (D)	 gpupBdpak; FNshNuh FNuhNkw;Wld; (PCC) jhf;fk; Gupe;jJ. 

	 X gpd;tUk; vr;Nru;itahf ,Uf;Fk;?

	 (1)  
OCH3

CHO

	 (2)	

O
C − CH3

=

OH
	 (3)	

CH2 OH
CHO 

	 (4)	

O
CH − C − CH3

=

OH 		 (5)	

COOH

CH3

21.	  Nru;it H2N − H2C NH2 MdJ 0 - 5°C apy; NaNO2/Ijhd HCl cld; gupfupf;fg;gl;L ngwg;gLk; 

fiurYf;F 0 - 5°C apy; cs;s ePu; NaOH ,y; fiuf;fg;gl;l fiurypDs; gPNdhy; Nru;f;fg;gl;lJ. ,q;F 

vjpu;ghu;f;fg;gLk; gpujhd Nrjd tpisnghUs; vJ?

	 (1)   N = N OHHO − CH2 	  		  (2)	 CH2 − N = N OHHO 	
	

	 (3)   N = N OHH2N − H2C 			   (4)	  N = N

OH

HO − H2C

	 (5)	 CH2 − N = N OHH2N

[gf;. 4Ig; ghu;f;f
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22.	 gpd;tUk; ve;jr; re;ju;g;gj;jpy; rkr;rPuw;w ,uz;L fhgd; mZf;fs; mlq;fpAs;s Nru;it xd;W fpilf;Fk;?

	 (1)	 CH2 = CHCH2CH2Cl  
Ijhd H2SO4  		  (2)	 CH3 − C − CH2 − C − OH

=

O

=

O

 
i.	 LiAlH4  
ii.	 H+/H2O 

	
	 (3)	 CH3 CH2 − C − H

=

O
  
Ijhd NaOH

 			   (4)	
CH2Cl 

CH3 CH2 − C − Cl
CH3

 
i.	 Mg/cyu; <jy; 
ii.	 H2O 

	 (5)	

=

O
CH3 CH2 − C − Cl   

CH3 − CH NH2

CH3

23.	 jhf;ftPj khwpyp k nfhz;l  A + B  Y vDk; rkg;gLj;jpa rkd;ghl;bdhy; fhl;lg;gLk; jhf;fkhdJ   

A rhu;ghf Kjyhk; tupirAk; B rhu;ghf g+r;rpa tupirAk; MFk;. fdtsT V cila fiurypy; A ,dJ 
n  %y;fs; B ,dJ n %y;fSld;  jhf;fk; Gupar; nra;ag;gl;lJ. t Neuj;jpy; fiurypy; Njhd;wpAs;s Y 
,d; msT x %y; vd;gJ mwpag;gl;lJ. t Neuj;jpy; jhf;f tPjk; R Mapd; x ,d; ngWkhdk;

	 (1)	 n− R
k  	 (2)	 n− RV

k 	 (3)	
n
V
− Rk 	 (4)	 n− Rk

V 	 (5)	 n− RV
k

24.	 A, B Mfpatw;wpd; rk %y;fshyhd Jtpj ,yl;rpaf; fiurYld; rkepiyapy; fhzg;gLk; Mtp A apd; 
%y; gpd;dk; ahJ? (Fwpj;j ntg;gepiyapy; J}a A ,dJ MtpaKf;fk;> J}a B apdJ MtpaKf;fj;jpd; 

,uz;L klq;fhFk;.)

	 (1)	 1
4
 	 (2)	 1

3
	 (3)	 2

5
	 (4)	 1

2
	 (5)	 2

3

25.	 25°C ,y; 0.1 mol dm−3 nrwpTs;s> xU%y nkd;dkpynkhd;W ePu; Nru;j;J 100 klq;F Ijhf;fg;gl;lJ. 
fpilf;Fk; fiurypd; pH ngWkhdk; ahJ? mkpyj;jpd; $l;lg;gpupif khwpyp 25°C ,y; 1 × 10−5 mol dm−3 
MFk;.)         

	 (1)	 1 	 (2)	 3	 (3)	 4	 (4)	 5	 (5)	 7

26.	 0.05 mol dm−3 nrwpTs;s CaCl2 fiurypd; 500 cm3 ,y; fiuAk; cr;r AgCl %y; msT ahJ? 
	 ^Fwpj;j ntg;gepiyapy; KspAgCl = 1 × 10−10 mol2 dm−6 MFk;.&         
	 (1)	 0.5 × 10−10 mol 			  (2)	 1  × 10−10 mol			   (3)	 5 × 10−10  mol	
	 (4)	 1 × 10−9 mol			   (5)	 5 × 10−8 mol

27.	 N2O4(g) gpd;tUkhW $l;lg;gpupif milAk;.

		  N2O4(g)  2NO2(g)  

	 xU Fwpj;j ntg;gepiyapy; %ba ghj;jpunkhd;wpy; 1.0mol  N2O4(g) ,id itj;J rkdpiy 

milatplg;gl;lNghJ $l;lg;gpupif msT a  ck; nkhj;j mKf;fk; P ck; mjd; rkepiy khwpyp KP 

ck; Mapd; a njhlu;ghf gpd;tUk; ve;jj; Nju;T cz;ikahdJ?

	 (1)	 α =
KP

KP + 4P
 		  (2)	 α =

KP

4+KP

⎛

⎝
⎜

⎞

⎠
⎟

1
2

		  (3) 	α =
1

1+ 4PKP

⎛

⎝

⎜
⎜⎜

⎞

⎠

⎟
⎟⎟

1
2

	 (4)	 α =
KP

P
4+KP

P
		  (5)	 α =

KP
P

4−KP
P

⎛

⎝

⎜
⎜⎜

⎞

⎠

⎟
⎟⎟

1
2

28.	 A vDk; jpz;kk; 350 K ,Yk; Nkw;gl;l ntg;gepiyfspy; gpd;tUkhW gFjp $l;lg;gpupifailAk;. 

		  A(s)  2B(g) + C(g) 

	 A jpz;kj;jpd; xU Fwpj;j %y; msit %ba ghj;jpuj;jpy; itj;J 400 K ,y; rkepiy milatplg;gl;lJ. 

mjd; kp ngWkhdk; 3.2 × 1013 Pa3 Mff; fhzg;gl;lJ. rkepiyapy; B(g) ,dJ gFjpaKf;fk; ahJ?           
	 (1)	 1.6 × 103 Pa 	 (2)	 1.6 × 104 Pa	 (3)	 2.0 × 104 Pa	 (4)	 4.0 × 104 Pa	 (5)	 8.0 × 104 Pa

[gf;. 5Ig; ghu;f;f
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29.	 cNyhfq;fs; fw;wad;fs; khj;jpuk; jho;j;jg;gLk; vdf; fUjp NiSO4, AgNO3 " Cr(NO3)3 Mfpa 

xt;nthd;wpdJk; nrwpT rkkhd ePu;f; fiury;fspd; Clhf XusT Neuj;Jf;F xNu kpd;Ndhl;lk; 

nrYj;Jk;NghJ gbAk; Ni, Ag, Cr Mfpa cNyhf %y;;fSf;fpilapyhd tpfpjk; ahJ? 
	 (1)	 2 : 3 : 3  	 (2)	 3 : 6 : 2 	 (3)	 3 : 2 : 6 	 (4)	 2 : 1 : 3 	 (5)	 29 : 108 : 26

30.	 gpd;tUk; rkepiyiaf; fUJf. 

		  A(g) + B(g)  3C(g)  ; ΔH < 0 

	 gpd;tUk; ve;j khw;wk;> tpisT C msit mjpfupj;Jf; nfhs;tjw;Ff; fhuzkhFk;?

	 (1)	 khwh mKf;fj;jpd; fPo; ntg;gepiyia mjpfupj;jy; 
 	 (2)	 khwh ntg;gepiyapy; mKf;fj;ij mjpfupj;jy; 	
	 (3)	 khwh ntg;gepiyapy; fdtsitf; Fiwj;jy; 
	 (4)	 khwh mKf;fj;jpy; rlj;Jt thAnthd;wpid njhFjpapy; Nru;j;jy; 
	 (5)	 khwh fdtstpy;  rlj;Jt thAnthd;wpid njhFjpapy; Nru;j;jy;

•	 31 njhlf;fk; 40 tiuAs;s tpdhf;fs; xt;nthd;Wf;Fk; (a), (b), (c), (d) vd;Dk; ehd;F njupTfs; 

jug;gl;Ls;sd. mtw;Ws; xd;W jpUj;jkhdJ my;yJ xd;Wf;F Nkw;gl;lit jpUj;jkhdit. jpUj;jkhd  

njupit / njupTfisj; Nju;e;njLf;f. 

		  (a), (b) Mfpad khj;jpuk; jpUj;jkhditnadpy; (1) ,d; kPJk;
		  (b), (c) Mfpad khj;jpuk; jpUj;jkhditnadpy; (2) ,d; kPJk;
		  (c), (d) Mfpad khj;jpuk; jpUj;jkhditnadpy; (3) ,d; kPJk;
		  (d), (a) Mfpad khj;jpuk; jpUj;jkhditnadpy; (4) ,d; kPJk;
		  NtW njupTfspd; vz;Nzh Nru;khdq;fNsh jpUj;jkhditnadpy;  (5) ,d; kPJk; tpilj;jhspy; 

jug;gl;Ls;s mwpTWj;jy;fSf;fika tpiliaf; Fwpg;gpLf.  

				      Nkw;$wpa mwpTWj;jw;; RUf;fk; 

	

(1) (2) (3) (4) (5)

(a), (b) Mfpad 

khj;jpuk; 

jpUj;jkhdit

(b), (c) Mfpad 

khj;jpuk; 

jpUj;jkhdit

(c), (d) Mfpad 

khj;jpuk; 

jpUj;jkhdit

(d), (a) Mfpad 

khj;jpuk; 

jpUj;jkhdit

NtW njupTfspd; vz;Nzh 

Nru;khdq;fNsh 

   jpUj;jkhdit

31.	 sp fyg;ghf;fkile;j mZnthd;W njhlu;ghf cz;ikahd $w;W vJ / $w;Wf;fs; vit?            

	 (a)	 vg;NghJk; VSEPR Nrhbfs; ,uz;L fhzg;gLk;.

	 (b)	 Kk;ikg; gpizg;ig cUthf;fyhk;.

 	 (c)	 vg;NghJk; σ gpizg;Gf;fs; ,uz;L Njhd;Wjy; Ntz;Lk;.

   	 (d)	 vg;NghJk; π gpizg;G xd;NwDk; Njhd;Wjy; Ntz;Lk;.

32.	 gpd;tUk; jhf;fq;fSs; vjpy; / vtw;wpy; ∆ H, ∆ S " ∆G Mfpa %d;W khw;wq;fspdJk; FwpaPLfs; kiwahf 

fhzg;glyhk;?

	 (a)	 Ba(OH)2(aq) + H2SO4(aq)  BaSO4(s) + 2H2O(l)	 (b)	 4Na(s) + O2(g)  2Na2O(s) 
 	 (c)	 6CO2(g) + 6H2O(g)  C6H12O6(s) + 6O2(g)    	 (d)	 2H2O(l)  2H2(g) + O2(g)  

33.	 NH3 ,dJ ,urhadk; njhlu;ghd gpd;tUk; vf; $w;W cz;ikahdJ / $w;Wf;fs; cz;ikahdit?

	 (a)	 NH3 xl;rpNaw;wpahfj; njhopw;gLk; vy;yhr; re;ju;g;gq;fspYk; Ijurd; jho;j;jg;gLk;

	 (b)	 NH3 cNyhfj;Jld; jhf;fk; GupAk;NghJ vg;NghJk; cNyhfj;jpd; mikl;L (NH2
−) Njhd;Wk;.

 	 (c)	 jpz;k NH4Cl  I cUfpa NaNH2 ,w;F Nru;f;Fk;NghJ NH3 Njhd;Wk;.
   	 (d)	 NH3 kpif Cl2 cld; jhf;fk; Guptjhy; H2 Njhd;Wk;. 

34.	 M vDk; cNyhfj;jpd; fw;wad;fs; mlq;fpAs;s ePu;f; fiurYld; mNkhdpah ePu;f; fiuriyr; Nru;g;gjhy; 

xU gr;ir epw tPo;gbT fpilf;Fk;. ,e;j tPo;gbTld; Ijurd; Ngnuhl;irl;ilr; Nru;g;gjhy; njspthd  

epwkhw;wnkhd;W Vw;gLk;. M gpd;tUk; ve;jf; fw;wadhf / fw;wad;fshf ,Uf;fyhk;?

	 (a)	 Mn2+  	 (b)	 Fe2+ 	 (c)	 Cr3+   	 (d)	 Ni2+

[gf;. 6Ig; ghu;f;f
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35.	 C − C ≡ C − H
H

CH3

 vDk; Nru;it

             

	 (a)	 xspapay; rkgFjpa tbtq;fshff; fhzg;gLk;.

	 (b)	 Nfj;jpu fzpj rkgFjpa tbtq;fshff; fhzg;gLk;.  
	 (c)	 mkpyk; Nru;e;j nghw;whrpak; Ngu;kq;fNdw;Wld; jhf;fk; Gupe;J ntz;zpw gspq;FUj; jpz;kj;ijj; 	

	 jUk;.   
	 (d)	 mNkhdpahNru; nts;sp iej;jpNuw;Wld; jhf;fk; Guptjpy;iy.

36.	
CH = CH − CH − CH3

OH
NH2

 vDk; Nru;it njhlu;ghf gpd;tUk; ve;jf;$w;W cz;ikahdJ / $w;Wf;fs; 

	 cz;ikahdit?              

	 (a)	 mJ HNO2 mkpyj;Jld; jhf;fk; Gupe;J N2 Ij; jUk; 

	 (b)	 ePuw;w Al2O3 cld; jhf;fKw;W cUthFk; tpisT jpz;k Njhw;w rkgFjpaj;ijf; fhl;lhJ.  
	 (c)	 mjpy; sp2 fyg;Gs;s fhgd; mZf;fs; ,uz;L khj;jpuNk fhzg;gLk;.    
	 (d)	 mJ PBr3 > Br2 Mfpa ,uz;LlDk; jhf;fKWk;.  

37.	 xU Fwpj;j ,urhadj; jhf;fj;Jf;F> Cf;fpnahd;wpd; nry;thf;F njhlu;ghf gpd;tUk; vf;$w;W rupahdJ/ 
vf;$w;Wf;fs; rupahdit?

	 (a)	 Vtw; rf;jpiaf; Fiwj;jy;			   (b) gad;jU NkhJifg; gpd;dj;ij mjpfupj;jy;   
	 (c)	 ∆G ,dJ kiwg;ngWkhdj;ij mjpfupj;jy;	 (d) nghwpKiwia khw;Wjy;

38.	 gpd;tUk; jhf;fq;fSs; jhf;f tpisthf FNshupd; thA ntsptplg;gLk; re;ju;g;gk; vJ? re;ju;g;gq;fs; 

vit?

	 (a)	 Cl−(aq) + I2(aq)   			   (b)	 Cl−(s) + nrwpT H2SO4(aq)    
	 (c)	 MnO2(s) + H+(aq) + Cl−(aq)   			  (d)	 OCl−(aq)+ Cl−(aq) + H+(aq)  
 
									         P

L 

M(PA°) 

N XA
O 

39.	 A, B Mfpa jputq;fis cila Jtpj ,yl;rpa fiurypd; MtpaKf;f-

fl;likg;G tiugpy; Fwpf;fg;gl;Ls;s Gs;spfs; njhlu;ghfg; gpd;tUk; 

vf;$w;W cz;ikahdJ? vf;$w;Wf;fs; cz;ikahdit? ,q;F PA° > PB° 
MtNjhL XA vd;gJ jput mtj;ijapy; A ,dJ %y; gpd;dkhFk;.

	 (a)	 OM Neu;Nfhl;bdhy; A ,dJ gFjp MtpaKf;fk; Fwpf;fg;gLk;. 

	 (b)	 A, B Mfpatw;iwf; nfhz;l ve;jnthU fiurypYk; mjd; 	

	 epuk;gyhtpaKf;fk; mt;ntg;gepiyapy; PA° ,Yk; rpwpaJ.   
	 (c)	 khwh ntg;gepiyapy; nkhj;j MtpaKf;fkhdJ L ,w;Fk; M 	

	 ,w;Fk; ,ilNaahd xU Neu;Nfhl;bNyNa ,Uj;jy; Ntz;Lk;.

	 (d)	 Mtp mtj;ijapy; nkhj;j mKf;fk; jput mtj;ijapd; A %y; 	

	 gpd;dj;Jld; Neu;Nfhlhf khw;wkila khl;lhJ.

40.	 ngd;ry;bifl;L> Gnuhg;gdy; fyitnahd;W Ijhd Nrhbaikj;nuhl;irl;Lld; jhf;fk; Gupe;J gpd;tUk; 

ve;j tpisT  / tpisTfs; fpilf;Fk;? 

	 (a)	
C − CH − C − H
OH =

H

O

CH3

  			   (b)	 CH3CH2 − C − CH2CH2 − C − H
OH =

O

H
   

	 (c)	
C − CH2CH2 − C − H
OH =

H

O

  			   (d)	
CH3

CH3CH2 − CH − CH − C − H
OH =

O

[gf;. 7Ig; ghu;f;f
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•	 41 njhlf;fk; 50 tiuAs;s tpdhf;fs; xt;nthd;wpYk; ,uz;L $w;Wfs; jug;gl;Ls;sd. ml;ltizapYs;s  

(1), (2), (3), (4), (5) Mfpa njupTfspypUe;J xt;nthU tpdhTf;Fk; jug;gl;Ls;s ,uz;L $w;WfSf;Fk; 

kpfTk; rpwg;ghfg; nghUe;Jk; njupitj; njupe;J nghUj;jkhf tpilj;jhspw; Fwpg;gpLf. 	
njupTfs; KjyhtJ $w;W ,uz;lhtJ $w;W 

(1)
(2) 
(3)
(4)
(5)

cz;ikahdJ

cz;ikahdJ

cz;ikahdJ

ngha;ahdJ

ngha;ahdJ

cz;ikahtNjhL Kjyhk; $w;Wf;Fj; jpUj;jkhd tpsf;fj;ijj; jUtJ

cz;ikahtNjhL Kjyhk; $w;Wf;Fj; jpUj;jkhd tpsf;fj;ijj; juhJ

ngha;ahdJ

cz;ikahdJ

ngha;ahdJ

KjyhtJ $w;W ,uz;lhtJ $w;W

41. thAepiy K+ madpd; MiuahdJ thAepiy 

Na mZtpd; Miuia tplg; ngupaJ.

Na mZtpd; gad;gL fU Vw;wkhdJ K+ 
madpd; mg;ngWkhdj;ij tplg; ngupaJ. 

42. rkkhd epge;jidfspd; fPo; ePu;ka Ba(OH)2 
xU %y; H2SO4 mkpyj;jpdhy; KOikahf 

eLepiyahf;fg;gLk; NghJk; ePu;ka KOH 
,uz;L %y;fs; H2SO4 ,dhy; KOikahf 

eLepiyahf;fkilAk; NghJk; rk msT 

rf;jp tpLtpf;fg;gLk;.  

td; %ynkhd;W td; mkpynkhd;wpdhy; 

eLepiyahf;fg;gLk;NghJ 

H+(aq) + OH−(aq)  H2O(l) vDk; jhf;fk; 

epfOk;.

43. AgI(s), MdJ nrwpe;j mNkhdpaf; fiurypy; 

fiuakhl;lhJ. 
AgI(s) + 2NH3(aq)  Ag(NH3)2

+(aq) + I−(aq)   
vd;Dk; jhf;fj;jpd; rkepiy khwpyp kpfTr; 

rpwpaJ. 

44. Al3+ " Zn2+ mad;fis xd;wpypUe;J 

xd;W NtWgLj;jp ,dq;fhz;gjw;fhf 

Nrhbaikjnuhl;irl;L ePu;f;fiury; Nghd;W 

mNkhdpah ePu;f;fiurYk; nghUj;jkhdJ.  

Al, Zn ck; <upay;Gs;s cNyhfq;fshtNjhL 

mtw;wpd; mad;fs; rpf;fyhd Nru;itfisk; 

Njhw;Wtpf;Fk;. 

45.
C − Br
O=

Nru;itapd; ePu;f; fiurypDs; CCl4 
jputj;ijr; Nru;j;J> gpd;G FNshupd; thAitf; 

Fkpopfshf;fr; nra;Ak;NghJ fgpy epw rpW 

Nfhsk; Njhd;Wk;. 

C − Br
O=

vDk; Nru;itapd; Br mZthdJ 

gq;fPl;L tYg; gpizg;gpdhy; gpize;Js;sJ. 

46. fynkhd;wpd; kpd; tha;fSf;fpilapyhd        

J}uj;ijf; Fiwf;Fk;NghJ fyj;jpd; 

kpd;dpaf;f tpir mjpfupf;Fk;. 

fynkhd;wpd; kpd; tha;fSf;fpilapyhd 

J}uj;ijf; Fiwf;Fk;NghJ fyj;jil 

FiwtilAk;.

47. gpNdhg;jypd; fhl;b rpy Jspfis ,l;L> 

capu;g;gw;w kpd;tha;fisg; gad;gLj;jp  Na2SO4 
ePu;f; fiurnyhd;iw kpd;gFf;f> mNdhl;bd; 

mUNf ,sQ; rptg;G epwk; Njhd;Wk;. 

kpd;gFg;gpd;NghJ md;dad;fs; mNdhl;il 

Nehf;fp ftug;gLk;.

48. n[l; tpkhdq;fspy; ntsptplg;gLk; Gifapy; 

mlq;fpAs;s iejurd; xl;irl;Lf; (NOx) 
fSs; NO, NO2 Mfpad XNrhd; gilapy;  

mjpf ghjpg;ig Vw;gLj;Jk;. 

NO, NO2 Mfpad RahjPd %ypfq;fis 

Njhw;Wtpf;Fk;.

49. nu/g;Nyhd; (Teflon) ntg;gkpWf;Fk; xU 

gy;gFjpak; my;y. 

nu/g;Nyhd; vd;gJ xU $l;ly;; gy;gFjpakhFk;. 

50.
CH3 − C − OH

O=

 IAk; C2H5O
−Na+, IAk; 2 : 1 

vDk; %y; tpfpjj;jpy; fyg;gjhy; Njhd;Wk; 

fiury; jhq;fy; ,ay;Gfisf; fhl;Lk;. 

nkd;dkpynkhd;iwAk; td;fhunkhd;iwAk; 

fyg;gjhy; jhq;fw; fiurnyhd;iwj; jahupf;f 

KbAk;. 

* * *

 



[ gf;. 2Ig; ghu;f;f

Fwpg;G :

	 ^i&    A  gFjpapd; vy;yh tpdhf;fSf;Fk; ,j;jhspNyNa tpil vOJf.  
^ii&   B  gFjpapypUe;J ,uz;L tpdhf;fisAk; C  gFjpapypUe;J ,uz;L tpdhf;fisAk; njupT nra;J 

ehd;F tpdhf;fSf;F tpil vOJf. 

mfpy thA khwpyp>	 R	 =	 8.314 J K−1 mol−1

mtfhjNuh khwpyp>	 NA	 =	 6.022 × 1023 mol−1

gpshq;fpd; khwpyp>	 h	 =	 6.624 × 10−34 J s
xspapd; fjp>	 c	 =	 3 × 108 m s−1

gFjp A  mikg;Gf; fl;Liu
  

	ehd;F tpdhf;fSf;Fk; ,j;jhspNyNa tpil vOJf. (xt;nthU tpdhtpd; tpilf;Fk; 10 Gs;spfs; toq;fg;gLk;;.)

				                        1.	(a)	 gpd;tUtdtw;iw milg;Gf;Fs; Fwpg;gplg;gl;Ls;s ,ay;Gfspd; mjpfupf;Fk; tupirf;Nfw;g 

xOq;FgLj;Jf. 	

		  (i)	N2H4,  NH2
−,  NH2OH  (iejurd; mZtpy; xl;rpNaw;w vz;)

 			   ............... < ............... < ............... 	

		  (ii)	H2O2,  O2,  O3  (O − O gpizg;gpd; ePsk;)

 			   ............... < ............... < ...............	

		  (iii)	SF2,  SF4,  SF6  (S − F gpizg;Gr; rf;jp)

 			   ............... < ............... < ...............	

		  (iv)	Na,  Zn,  V  (cUFepiy)

 			   ............... < ............... < ...............	

		  (v)	Mg(OH)2,  Ba(OH)2,  Al(OH)3  (gpupif ntg;gepiy)

 			   ............... < ............... < ...............	 ^3.0 Gs;sp&

	 (b)	 Ig;Nghiej;jpNuw;W madpd; (N2O3
2−) 

 rl;lfk; fPNo jug;gl;Ls;sJ.   

					    O
1
−O

2
−N

3
−N

4
−O

5

		  (i)	,e;j maDf;F Vw;Wf;nfhs;sf;$ba Y}ap fl;likg;ig tiuf. 

		  (ii)	,e;j maDf;fhd gupTf; fl;likg;Gfis tiuf. 

	Nkw;gb gFjp (i) ,y; tiue;j fl;likg;ig mbg;gilahff; nfhz;L (iii) - (v) tiuAs;s tpdhf;fSf;F 

tpil vOJf. 

		  (iii)	O2" N3 Mfpa mZf;fis Rw;wpAs;s ,yj;jpud; Nrhbf; Nfj;jpu fzpjj;ijf; Fwpg;gpLf.  

				    O2     -					     N3     -					   

		  (iv)	ve;j Xgpw;wy;fs; Nkw;nghUe;Jtjd; %yk; N4 − O5 gpizg;G Njhd;Wk;?

				    N4     -					     O5     -

%d;W kzpj;jpahyk;

f.ngh.j. (c.juk;) cjtpf; fUj;juq;F - 2015

,urhadtpay; II
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	 		  (v)	gpizg;Gf; Nfhzq;fspd; fpl;ba ngWkhdj;ijf; Fwpg;gpl;L> Nkw;gb (i) ,y; tiue;j Y}ap 

fl;likg;gpd; tbtj;ijg; gUkl;lhf tiuf. 

	

					    ^3.5 Gs;spfs;&

	 (c)	 Ijurd; mZtpd; xt;nthU gpujhd rf;jp kl;lj;jpy; ,yj;jpud; mikAk;NghJ mjpy; mlq;Fk; rf;jp 

fPNo ml;ltizapy; fhl;lg;gl;Ls;sJ. 

		  (fUtpypUe;J Kbtpyp rf;jpkl;lj;jpy; cs;s ,yj;jpudpd; rf;jpahdJ g+r;rpak; vd;gjw;F mika 

,yj;jpudpy; mlq;fpAs;s rf;jpg; ngWkhdq;fs; kiwf; Fwpapy; jug;gl;Ls;sd.  
		

		

gpujhd rf;jp kl;lk;  (n) 1 2 3 4 5 6 7

,yj;jpudpy; mlq;fpAs;s rf;jp$kJ mol−1 −1311 −327 −145 −80 −52 −36 −24

		  Ijurd; fhyy; jpUrpaj;jpd; Nfhl;Lj; njhlu;fs; ,uz;L fPNo jug;gl;Ls;sd. 
				 

				   S R Q P DC B A
			  NfhL D Cjh epwkhdJ. 

	 	 (i)	P, Q, R, S NfhLfs; mlq;Fk; njhliug; ngaupLf. 

			   .........................................................................................................................................................................

		  (ii)	D Nfhl;Lf;Fupa gpujhd rf;jpkl;lq;fs; ,uz;bdJk; rf;jpia kJ mol−1 ,y; vOJf. 

			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................

		  (iii)	D Nfhl;Lf;Fupa fjpu;g;gpy;; 1 %y; Nghl;ld; ,dJ rf;jp vt;tsT?

			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................

		  (iv)	Cjh epwj;Jf;Fupa fjpu;g;gpd; kPbwd; vt;tsT? 

			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................

		  (v)	Ijurd; mZtpd; Kjyhk; madhf;fr; rf;jp vt;tsT? 

			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................		

	                     	 ^3.5 Gs;spfs;&

2.	 (a)	 ,g;gFjp p njhFg;G %yfq;fs; %d;wpd; Ijiul;Lfshd NH3, H2S " HI Mfpa thA epiyr;

		  Nru;itfis mbg;gilahff; nfhz;lit

		  (i)		gpd;tUk; Nrhjidfs; %yk; Nkw;gb thAf;fSs; ve;j thAit my;yJ thAf;fis 

,dq;fhzyhk; vdf; Fwpg;gpLf. ve;jnthU thAitAk; ,dq;fhz Kbahnjdpd; vJTk; 

,y;iy vd vOJf.

	 						  (I)  	 <uypg;ghd rptg;Gg; ghrpr;rhaj;jhisg; gpbj;jy;	.....................................................
							   (II)		 ePu; nrg;G ry;Ngw;Wf; fiurnyhd;wpDs; Fkpopf;fr; nra;jy; .................................................
		     				 (III)	 mkpyk; Nru;f;fg;gl;l nghw;whrpakpUFNuhNkw;Wf; Njha;j;j tbjhisg; 			

			  gpbj;jy;.....................................................
[ gf;. 3Ig; ghu;f;f
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		  (ii)	 gpd;tUk; gjhu;j;jq;fSld; jhf;fk; GupAk; Nkw;Fwpj;j thAf;fSs; xU thA tPjk; njupTnra;J> 

mj;jhf;fj;Jf;Fupa rkg;gLj;jpa rkd;ghl;il vjpNu vOJf. 

 			   			(I)	 Nrhbak; cNyhfk;	 .....................................................................................................
					   (II)	FNshuPd; ePu;  	 .....................................................................................................
		      (III)	fe;jftPnuhl;irl;L thA 	 .....................................................................................................

		  (iii)	 NH3 " HI Mfpa thAf;fSf;F ,ilNaAs;s jhf;fj;jpy; Njhd;Wk; tpistpd; #j;jpuj;ij vOjp> 

mjpy; mlq;fpAs;s ,urhadg; gpizg;Gf;fspd; tiffisg; ngaupLf. 

			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................

		  (iv)	 gpd;tUk; %yf;$w;W ,il tpirfs; NkNy 2(a)apy; jug;gl;l ve;j Ijiul;Lf;fspy; fhzg;gLk;? 

 			   			(I)	 Ijurd; gpizg;Gf;fs;  		 ..........................................................................
					   (II)	 fiyT tpirfs; (yz;ld; tpirfs;)  	 ..........................................................................

		  (v)	Xu; cg;ig ntg;gNkw;wpaNghJ gpupifaile;J NH3 " H2S Mfpatw;iw kl;Lk; tpisTfshfj; 

jUfpd;wJ. mtTg;gpd; #j;jpuj;ijAk; IUPAC ngaiuAk; vOJf. 

			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
					    ^6.8 Gs;spfs;&
	
	 (b)	   ehfk;> 3d tupiriar; Nru;e;j xU %yfkhFk;.  
		  (i)		jiu epiyapy; cs;s ehf mZtpdJk; Zn2+ madpdJk; ,yj;jpudpiyaikg;Gfis vOJf. 

 			   	Zn mZ 	 ..........................................................................
				   Zn2+ mad; 	 ..........................................................................

		  (ii)	 Nkw;gb ,yj;jpudpiyaikg;gpd; %yk; gpd;tUk; tplaj;ij tpsf;Ff. 

 			   			3d tupir %yfq;fSs;> ehfk; vd;w %yfj;jpd; cUF epiy FiwthdJ. 

			   ..........................................................................................................................................................................
			   ..........................................................................................................................................................................
			  ..........................................................................................................................................................................
			   ..........................................................................................................................................................................
			   ..........................................................................................................................................................................

		  (iii)	 Zn2+ mad;fSk; Cu2+ mad;fSk; rkkhd nrwptpy; fye;Js;s Ijhd ePu;f; fiurnyhd;wpd; 

,uz;L gFjpfs; ntt;Ntwhfg; gpd;tUkhW gupfupf;Fk;NghJ fpilf;Fk; mtjhdpg;Gf;fisj; jUf. 

 			   			(I)	 IjNuhf;FNshupf; mkpyj;jpdhy; mkpyg;gLj;jpa gpd;G Ijurd;ry;igl;L thAitr; 		

			 nrYj;Jjy;.

			   	 ..................................................................................................................................................................
 		

				   (II)		 ePu; mNkhdpaf; fiuriy kpifahfr; Nru;j;jy;.		
		..................................................................................................................................................................

		  (iv)	 ePu; Clfj;jpy; ehfj;jpd; mad;fs; [Zn(H2O)6]
2+ Mff; fhzg;gLk;.  

 			   			(I)	 Nkw;gb madpd; IUPAC ngaiu vOJf.  

			   	 ..................................................................................................................................................................
 		

				   (II)		 Nkw;gb madpd; ika ehf mZitr; Rw;wpAs;s tbtk; ahJ?

			   	 ..................................................................................................................................................................
 		

[ gf;. 4 Ig; ghu;f;f
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		  (v)	xU Fwpj;j nrwpTs;s iej;jpupf; mkpyKk; ehfKk; jhf;fk;Gupe;J ehf iej;jpNuw;W> iejurPd; 

(N2H4), ePu; Mfpatw;iwj; jUfpd;wd. ,j;jhf;fj;Jf;Fupa rkg;gLj;jpa ,urhadr; rkd;ghl;il 

vOJf. 

			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................

^3.2 Gs;spfs;&

3.	(a)	 H2A vd;gJ ,U%y nkd;dkpykhFk;. 0.1 mol dm−3 nrwpTs;s ePu; H2A fiurypd; 25.00 cm3 ,id     

0.1 mol dm−3 nrwpTs;s ePu; NaOH fiurnyhd;Wld; epakpg;Gr; nra;Ak;NghJ Clfj;jpd; pH ngWkhdk;> 
NaOH fdtsTld; khWk; tpjk; fPNo tiugpy; fhl;lg;gl;Ls;sJ. 

		

A

pH

0 12.50
NaOH fdtsT/cm3 

B

C

D

E

25.00 37.50 50.00
		  (i)	H2A ,d; Kjyhk; $l;lg;gpupifj; jhf;fj;ij vOjp> mf;$l;lg;gpupif khwpyp Ka1

 ,w;fhd xU 
Nfhitia vOJf. 

			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................

		  (ii)	A, B, C, D Mfpa Gs;spfSs; vJ Nkw;Fwpj;j epakpg;gpd;NghJ FLitapy; cs;s fiurypy;   

[H2A] = [HA−] MFk; re;ju;g;gj;jpy; cs;s pH ngWkhdj;ijf; fhz;gpf;Fk;?  

			   .........................................................................................................................................................................

		  (iii)	Nkw;gb gFjp (ii) ,y; Fwpf;fg;gl;l Gs;spf;Fupa pH ngWkhdk; 3.0 Mapd; Ka1
 ,d; ngWkhdj;ijf; 

fzpf;f. 

			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................

		  (iv)	H2A KOtJk; HA− Mf khwpa re;ju;g;gj;Jf;Fupa Gs;sp vJ? mg;Gs;spf;Fupa pH ngWkhdj;ijf; 

fzpf;Ff. H2A ,d; ,uz;lhk; $l;lg;gpupif khwpyp Ka2
 = 5.0 × 10−8 mol dm−3 MFk;. 

			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................
			   .........................................................................................................................................................................

[ gf;. 5 Ig; ghu;f;f



- 5 - 

 		  (v)	Nkw;jug;gl;l tiugpy; H2A KOtJk; A2− Mf khwpa re;ju;g;gj;jpy; cs;s fiurypd; pH 
ngWkhdj;Jf;F xg;ghd Gs;sp vJ?

			   .........................................................................................................................................................................

		  (vi)	,e;j epakpg;ig elj;Jk;NghJ FLitapy; cs;s fiury; rpwe;j jhq;fy; njhopw;ghl;ilf; fhl;Lk; 

re;ju;g;gj;ij tiugpy; jug;gl;Ls;s vg;Gs;sp fhl;Lfpd;wJ? ,f;fiurypd; jhq;fy; njhopw;ghl;il 

cupa jhf;fq;fis vOjpf;fhl;b tpsf;Ff.

			   .........................................................................................................................................................................

			   .........................................................................................................................................................................

			   .........................................................................................................................................................................

			   .........................................................................................................................................................................

			   .........................................................................................................................................................................

			   .........................................................................................................................................................................

			   .........................................................................................................................................................................

			   .........................................................................................................................................................................

			   .........................................................................................................................................................................

	 (b)		  (i)	khWepiy (critical) ntg;gepiy vd;gij tiutpyf;fzg;gLj;Jf.  

			   .........................................................................................................................................................................

			   .........................................................................................................................................................................

		  (ii)	He, NH3> CO2 Mfpatw;iw khWepiy ntg;gepiyfspd; VWtupirg;gb xOq;FgLj;Jf.  

			   .................. < .................. < ..................

		  (iii)	,yl;rpa thAnthd;wpdJk; <ypak; thAtpdJk; mNkhdpah thAtpdJk; mKf;fg;gL fhuzp 

mKf;fj;Jld; khWk; tpjj;ij gUkl;lhf tiue;J> tiuGfisg; ngaupLf.  			 
				  

		  (iv)	nka;thAnthd;wpd; mKf;fg;gL fhuzpf;Fk; khWepiy ntg;gepiyf;Fk; ,ilapyhd njhlu;igr; 

RUf;fkhf tpsf;Ff.  

			   .........................................................................................................................................................................

			   .........................................................................................................................................................................

			   .........................................................................................................................................................................
	 ^3.0 Gs;spfs;&

[ gf;. 6 Ig; ghu;f;f
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4.	(a)	 A, B, C, D vd;git C5H12O vDk; %yf;$w;Wr; #j;jpuj;ijf; nfhz;l xspAapu;g;gw;w ehd;F rkgFjpar; 

Nru;itfs; MFk;. A, MdJ ePuw;w ehf FNshiul;L> nrwpj;j IjNuhf;FNshupf; mkpyk; Mfpatw;wpd; 

Kd;dpiyapy; cldbahf fyq;fy; jd;ikiaf; fhl;Lk;. vdpDk; B, C, D Mfpad mt;thwhd 

mtjhdpg;igj; jUtjpy;iy. B, C, D Mfpad PCC Kd;dpiyapy;> Ngypq;fpd; fiurYld; jhf;fKwf; 

$ba tpisTfs; E, F, G  I KiwNa jUfpd;wd. E,  FMfpad Ijhd Nrhbak; Ijnuhl;irl;L 

Kd;dpiyapy; xLf;fy; tpisTfisj; jUk;. vdpDk; G mt;thwhd tpisitj; jUtjpy;iy. 	
	

		  (i)	A, D Mfpatw;wpd; fl;likg;Gfis gpd;tUk; ngl;bfSs; tiuf.			 

			 

A

	

D

	
	

		  (ii)	B, C Mfpatw;Wf;F ,Uf;fj;jf;f fl;likg;Gfisg; gpd;tUk; ngl;bfSs; tiuf. 			 

			   	

		  (iii)	B, C Mfpatw;iw KiwNa nrwpe;j ry;g+upf; mkpyk; Nru;j;J ePufw;wpa gpd;du; Ijurd; 

GNuhikl;Lld; jhf;fk;Gupar; nra;J fpilf;Fk; tpisTfis mw;fNfhy;Nru; nghw;whrpak; 

Ijnuhl;irl;Lld; jhf;fk; Gupar; nra;ag;gl;ld. B ahdJ jpz;k Njhw;w rkgFjpa ,ay;igf; 

fhl;Lk; H vDk; tpisitj; jUfpd;wJ. C mt;thwhd tpisitj; jUtjpy;iy.

			  B apd; fl;likg;igg; gpd;tUk; ngl;bapDs; vOJf. 			 

			 

B

		  (iv)	B ,dhy; (iii) ,y; Njhw;Wtpf;fg;gl;l H tpistpd; fl;likg;ig tiuf.			 

			 

H

	

		  (v)	 H fhl;Lk; rkgFjpa ,ay;;G ahJ?
			   ........................................................................................................................................................................

		  (vi)	H ,d; IUPAC ngaiu vOJf.

			   ........................................................................................................................................................................
				                        ^3.6 Gs;spfs;&

	 (b)	 CH3 − C≡C − H 
  jhf;fk; - 1

a
 Q 

  jhf;fk; - 2
b

 R 
  jhf;fk; - 3

c
 S 

  jhf;fk; - 4
PBr3  T 

							              

C(CH3)2

OCH3

    jhf;fk;  - 5
d
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		  (i)	Q, R, S " T Mfpa fl;likg;Gfis gpd;tUk; ngl;bfspDs; vOJf.			 

			 

Q

	

R

			 

S

	

T

		  (ii)	a, b, c, d Mfpa Nrhjidg; nghUs;fisf; Fwpg;gpLf. 

			   a	 -	 .............................................................................................................................................................

			   b	 -	 .............................................................................................................................................................

			   c	 -	 .............................................................................................................................................................

			   d	 -	 .............................................................................................................................................................

		  (iii)	1, 2, 3, 4, 5 Mfpa jhf;fq;fis fUehl;lf;$l;ly; (AN), fUehl;lg; gpujpaPL (SN), ,yj;jpud;ehl;lf;  
$l;ly; (AE), ,yj;jpud;ehl;lg; gpujpaPL (SE)  gpw - (O) vd tifg;gLj;jp mt; xt;nthU jhf;fj;jpdJk; 

jhf;Fk; ,dj;ijAk; gpd;tUk; ml;ltizapy; vOJf. 
	

			 

jhf;fk; jhf;f tif jhf;Fk; ,dk; 

1
2
3
4
5

	
	

		  (iv)	jhf;fk; 5 ,d; jhf;fg; nghwpKiwia vOjpf; fhl;Lf. 

	

		  (v)	 (b) apy; fhl;ba jhf;fk; 5 ,d; tpisTf;F Nkyjpfkhf jhf;fj;jpd;NghJ Njhw;wf;$ba kw;WnkhU 

tpistpd; fl;likg;ig vOJf. 

		

		  (vi)	NkNy (v) ,d; jhf;fj;jpy; Nrhjidg; nghUshdJ vt;thwhd gq;fpid tfpf;fpd;wJ?  

			   ........................................................................................................................................................................
^6.4 Gs;spfs;&

**
[ gf;. 8 Ig; ghu;f;f
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gFjp B  fl;Liu

,uz;L tpdhf;fSf;F khj;jpuk; tpil jUf.(xt;nthU tpdhtpd; tpilf;Fk; 15 Gs;spfs; tPjk; oq;fg;gLk;.)

				                        
5.	(a)	 (i)	 ',yl;rpaf; fiury;" vd;gjhy; fUjg;gLtJ ahJ?

		  (ii)	 khwh ntg;gepiyapy; %ba njhFjpnahd;wpy; Mtp mtj;ijAld; rkepiyapy; cs;s A, B 
If; nfhz;l ,yl;rpa Jtpjf; fiurnyhd;iwf; fUJf. njhFjpapy; fhzg;gLk; vy;yh ,af;fr; 

rkdpiyfisAk; vOjpf; fhl;Lf.		
		  (iii)	 Nkw;gb A gq;Fnfhs;Sk; ,af;fr; rkepiyapy; Kd;Kfj;jhf;fk; gpd;Kfj;jhf;fk; vd;gtw;wpd; 

tPjf; Nfhitfis vOJf. (gad;gLj;Jk; gjq;fis tpsf;Ff.)

		  (iv)	 mjd; %yk; PA = PA°. xA vDk; Nfhitiag; ngWf. 
			   ,q;F PA	 -	 A ,dJ gFjp mKf;fk;

				    PA°	 -	 A ,dJ epuk;gyhtpaKf;fk;

					    xA   jput mtj;ijapy; A ,d; %y; gpd;dk;

						       	 ^ 3.0 Gs;spfs;&
		
	 (b)	 A, B jputq;fs; xt;nthd;wpdJk; V fdtsT (V = 0.8314 dm3) tPjk; vLj;J>  100.8 V fdtsTila 

ntw;wplkhf;fpa ghj;jpunkhd;wpy; Nru;j;J rkepiyaila itf;fggl;lJ. 300 K ,y; nkhj;j MtpaKf;fk; 
3.00 × 105 Pa MFk;. 300 K ,y; A, B  jputq;fspd; %yu;f; fdtsTfs; KiwNa 8.314 × 10−2 dm3 mol−1 " 
4.157 × 10−2 dm3 mol−1 MFk;. A, B If; nfhz;l fiury; ,yl;rpa elj;ijiaf; fhl;Lfpd;wJ.  

		  (i)	fyf;fg;gl;l A, B %y; msTfis ntt;Ntwhff; fzpg;gpLf.  
		  (ii)	Mtp mtj;ijapy; A ,dJ %y; gpd;dk; 0.2 Mapd; A, B Mfpatw;wpd; gFjp MtpaKf;fq;fis 

ntt;Ntwhff; fzpf;Ff. 

		  (iii)	Mtp mtj;ijapd; fdtsT 100 V vdf; fUjp Mtp mtj;ijapy; A, B Mfpatw;wpy; %y; 

msTfis ntt;Ntwhff; fzpf;Ff. 

		  (iv)	300 K ,y; A, B Mfpatw;wpd; epuk;gyhtpaKf;fq;fis ntt;Ntwhff; fzpf;Ff. 
		  (v)	A, B Mfpa jputq;fs; KOikahf MtpahFkhW Nkw;gb njhFjpapd; ntg;gepiy cau;j;jg;gl;lJ. 

mg;NghJ A thA khj;jpuk; A(g)  2C(g) vd gFjpahff; $l;lg;gpupifaile;jJ. ,t;thwhd 

njhFjp rkepiyailAk;NghJ 403.2 K ntg;gepiyapy; nkhj;j mKf;fk; 1.4 × 106 Pa Mf ,Ue;jJ.

				    (I)	 403.2 K ,y; xt;nthU $wpd; gFjpaKf;fj;ijf; fzpf;Ff.

				    (II)	 403.2 K ,y; Nkw;gb (V) rkepiyf;fhd rkepiy khwpyp KP If; fzpf;f.
						       	 ^7.0 Gs;spfs;&

	 (c)	 X vDk; fisehrpdp fye;Js;sikahy; ePu; khjpupnahd;W khrile;Js;sJ. mt;thW khrile;j ePu; 

200 cm3 khjpupnahd;wpypUe;J X I ePf;Ftjw;fhf jpl;lkplg;gl;l xU gupNrhjidf;fhf cq;fSf;F            

150 cm3 ,Uvijapy; <ju; jug;gl;Ls;sJ. jug;gl;Ls;s <jupd; 50 cm3 tPjk; gad;gLj;jp gpd;tUk; mLj;jLj;j 

%d;W gpupj;njLg;Gf;fs; %yk; ,jidr; nra;a vjpu;ghu;f;fg;gLfpd;wJ. Fwpj;j ntg;gepiyapy; <jUf;Fk; 

ePUf;Fk; ,ilNa X ,d; guk;gw; Fzfk; 16 MFk;. (fisehrpdp <ju; Clfj;jpy; ePupYk; $Ljyhff; 

fiuAk;)

		  (i)	ePUf;Fk; <jUf;Fk; ,ilNa X ,d; guk;gypw;Nfw;g rkepiyiaAk;> KD ,w;Fupa NfhitiaAk; 

vOJf.  
		  (ii)	KjyhtJ gpupj;njLg;gpd; gpd;du; ePupy; kPjpahfTs;s X ,d; msit mjd; Muk;g mstpd; 

gpd;dkhfj; jUf.

		  (iii)	%d;W gpupj;njLg;Gf;fspd; gpd;du; <jupDs; gpupj;njLf;fg;gl;l X ,d; msitr; rjtPjkhff; Fwpj;Jf; 

fhl;Lf.

		  (iv)	Nkw;gb fzpj;jypd; NghJ ePq;fs; ftdj;jpw;nfhz;l ,uz;L vLNfhs;fisf; Fwpg;gpLf. 

						       	 ^5.0 Gs;spfs;&
    
6.	(a)	 (i)	 #upa xspAk; A vDk; Cf;fpAk; cs;sNghJ CH4(g) IAk; CO2(g) IAk;  jhf;fk; Gupar; nra;J 

CO(g) IAk; H2(g) IAk; jahupj;Jf;nfhs;syhk;. ,j;jhf;fj;Jf;fhf epak ntg;gTs;Siw khw;wk;  
x kJ mol−1 MFk;. 

			   fhuPak; ePuhtpAld;  jhf;fk; GuptjdhYk; Nkw;gb tpisTfs; Njhd;Wk;. mj;jhf;;fj;Jf;Fupa epak 

ntg;gTs;Siw khw;wk; −125 kJ mol−1 MFk;. 

						      CO2(g) ,dJ epak Njhd;wy; ntg;gTs;Siw − 394 kJ mol−1 MFk;.		
			   CH4(g),dJ epak jfd ntg;gTs;Siw  − 800 kJ mol−1 MFk;.			 
(I)	Nkw;gb ,urhadj; jhf;fq;fSf;Fupa rkg;gLj;jpa ,urhadr; rkd;ghLfis vOJf.  

				   (II) x ,d; ngWkhdj;ijf; fhz;f. 					     	        ^3.0 Gs;spfs;&
[ gf;. 9 Ig; ghu;f;f
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	 (b)	 X + 2Y + Z    tpisfs;@ ∆ H > 0 vDk; jhf;fj;jpd; tPjk; njhlu;ghd fw;iff;F nra;ag;gl;l xU 

gupNrhjidapd; gpd;tUk; jfty;fisf; ftdj;jpw; nfhs;f.

		  2.0 mol dm−3 nrwpthd Q X fiury; 50 cm3 ck; 
		  1.0 mol dm−3 nrwpthd Y fiury; 100 cm3 ck;

		  1.0 mol dm−3 nrwpthd Z fiury; 50 cm3 ck;

		  fyf;fg;gl;lNghJ 4 nrf;fd;fspy; njhlf;f X mstpd; 20% jhf;fkile;Js;sjhff; fz;lwpag;gl;lJ. 

					   (i)	X Efug;gLk; tPjj;ijf; fzpf;Ff.   

					  (ii)	Y Efug;gLk; tPjj;ij ca;j;jwpf.  

					  (iii)	Nkw;gb jhf;fj;Jf;Fupa tPjf; Nfhitia vOJf.

		  gpd;du; X, Y Mfpatw;wpd; nrwpit khwhJ itj;J Z ,dJ nrwpit khw;wp kPz;Lk; gupNrhjidfis 

elj;jpa NghJ jhf;f tPjk; NtWgltpy;iy vd;gJ mtjhdpf;fg;gl;lJ. NkYk; Nkw;gb jhf;fk; 

gpd;tUk; ,uz;L gbKiwfSf;F Clhf epfo;e;jJ vd;gJ mwpag;gl;lJ. 

 				   X + Y    XY (nkJthf) - Vtw; rf;jp Ea1

    							   XY + Y + Z    tpisTfs; (tpiuthf)  - Vtw; rf;jp Ea2 

					  (iv)	X, Y, Z rhu;ghf jhf;f tupiria ca;jjwpf.  

					  (v)	tPjf; Nfhitiag; ngWf.   

					  (vi)	Nkw;Fwpj;j jhf;fj;Jf;F Z Njitah? ckJ tpiliaf; fhuzq;fSld; tpsf;Ff.   

					  (vii)	Nkw;Fwpj;j jhf;fj;jpd; tPjj;ij jPu;khdpf;Fk; gbKiw ahJ?>

					  (viii)mg;gbKiwapd; %yf;$w;Wjpwd; ahJ?

					  (ix)	Nkw;Fwpj;j jhf;fj;jpd; ,ilepiy ahJ?

					  (x)	Nkw;Fwpj;j jhf;fj;Jf;fhf ngaupl;l rf;jp tupg;glj;ij tiuf.		       ^7.0  Gs;spfs;&

	 (c)	 xU khztu; FOtpdu; kf;dPrpaj;jpd; rhuZj;jpzpitj; Jzptjw;fhfg; gupNrhjid xd;wpidj; 

jpl;lkpl;ldu;. ntt;NtW kf;dPrpaj; jpzpTfis  vLj;J IjNuhf; FNshupf; mkpyj;Jld; jhf;fk; 

Gupar; nra;J jahupj;j Ijurd; thAtpd; fdtsTfs; 1.0 × 105 Pa mKf;fj;jpYk; 27°C ntg;gepiyapYk; 

msf;fg;gl;ld. thrpg;Gf;fs; fPNo ml;ltizapy; fhl;lg;gl;Ls;sd. 

			 

kf;dPrpak; jpzpT$mg Ijurd; thAf; fdtsT$cm3

35
33
34

34
32
33

				  (i)	Ijurd; thAitr; Nrfupg;gjw;Fg; nghUj;jkhd fdkhd cgfuzq;fshf mstp my;yJ 

msTr;rhb nghUj;jkhdJ vd xU khztd; $wpdhu;. ,tw;Ws; kpfg; nghUj;jkhdJ vd 

ePq;fs; fUJk; cgfuzk; vJ?

				  (ii)		ePq;fs; NkNy gFjp (i) ,;y; Fwpg;gpl;l cgfuzj;ijg; gad;gLj;jpf; fdtsit msf;Fk; NghJ 

ifahs Ntz;ba ,uz;L cj;jpfisf; Fwpg;gpLf.     

			  (iii)		Nkw;gb gupNrhjidapd; ngWNgWfisg; gad;gLj;jp gpd;tUtdtw;iwf; fzpf;Ff. 

					   	 (I)	Njhd;wpa Ijurd; thA %y; msT

  					   (II)		jhf;fk; Gupe;j kf;dPrpak; %y; msT

  					   (III)	kf;dPrpaj;jpd; rhuZj;jpzpT

			  (iv)		kf;dPrpaj;jpd; rupahd rhuZj;jpzpT 24.31 MFk;. cq;fSf;Ff; fpilj;j mZj;jpzpTg; ngWkhdk; 

rupahd ngWkhdj;jpYk; NtWgl;ljhapd; mjw;fd fhuzq;fisj; jUf. 

		  (v)		nrwpT $ba IjNuhf; FNshupf; mkpyf; fiuriyg; gad;gLj;JNthkhapd; gupNrhjidia 

elj;JtJ ,yFthdjh? fbdkhdjh? vd;gijf; fhuzq;fisf; fhl;b tpsf;Ff. 

			  (vi)		NkYk; jpUj;jkhd thrpg;igg; ngWtjw;fhf kf;dPrpak; 100.0 mg I epWj;njLj;J jhf;fk; Gupar; 
nra;j gpd;du; vQ;rpAs;s kPjpia mse;J nrythfpa kf;dPrpak Jzpitj; JzptJ NkYk; 

nghUj;jkhdJ vd xU khztd; $Wfpwhd;. mjid ePqfs; Vw;Wf;nfhs;fpd;wPu;fsh? ,y;iyah? 

vd;gijf; fhuzq; fhl;b tpsf;Ff.

						       	 ^5.0 Gs;spfs;&
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7.	(a)		 (i)		 §mikd;fs; %yr; Nru;itshff; fUg;gLfpd;wd. mw;fNfhy;fs; mt;thwhditahff; 

fUjg;gLtjpy;iy.¶ xU Kjy; mikd;> xU Kjy; mw;fNfhy; Mfpad rhu;ghf Nkw;Fwpj;j 

$w;iw tpsf;Ff.

		  (ii)	 gpd;tUk; fl;likg;Gfisf; fUJf.

				     

NH2

  
"   CH3CH2NH2 

				    ,tw;Ws; $Ljyhd %yj;jd;ik cila Nru;it vJ? mjw;fhd fhuzq;fisj; jUf. 

						       	 ^4.0  Gs;spfs;&

	 (b)		 (i)	 gpd;tUk; khw;wj;ij vt;thW epfo;j;JtPu; vdf; Fwpj;Jf; fhl;Lf.  

				    	   C  N  CH2

H						       	 ^5.2  Gs;spfs;&
		  (ii)	 Propene (CH3

  CH = CH2) I khj;jpuk; Nrjdr; Nru;itahfg; gad;gLj;jp gpd;tUk; Nru;itiaj; 

njhFf;Fk; tpjj;ijf; fhl;Lf. 

 

							    

CH  C  CH2
  CH3

OH

CH
H3C

H3C

CH3

H3C

						       	 ^4.8  Gs;spfs;&

		  (iii)	 fPNo jug;gl;Ls;s Nru;itiaf; fUJf. 

							    

C ≡ C  H

CH  CH2
  C  H

O

OH

OH

(a)

(c)
(d) (e)

(b)

			   NkNy jug;gl;l Nru;itAld; gpd;tUk; Nrjdg; nghUs;fisr; Nru;g;gjhy; a, b, c, d, e vdg; 
ngauplg;gl;Ls;s H mZf;fSs; vit jhf;fj;jpy; gq;Fgw;Wnkdf; Fwpg;gpLf. 

				    •	 Nrhbak; cNyhfk;		

				    •	 ePu; Nrhbak; Ijnuhl;irl;L     				        ^1.0  Gs;spfs;&
				  

gFjp C  fl;Liu  
,uz;L tpdhf;fSf;F khj;jpuk; tpil vOJf. xt;nthU tpilf;Fk; 15 Gs;spfs; tPjk; toq;fg;gLk;. &

8.	(a)		  ,t;tpdh Mtu;j;jd ml;ltizapy; p njhFg;igr; Nru;e;j A vDk; %yfj;ij mbg;gilahff; 

nfhz;lJ. mJ njhlu;ghf fPNo jug;gl;Ls;s jhf;fj; njhlu;fisf; fUJf.  
   
 		  	 A  

 kpif FNshupd; thA

jhiuapy; ntg;gNkw;wy;    B jpz;kk;

			   B ,d; ePu;f; fiury;  
ePu; mNkhdpah 

   fiury; Nru;j;jy;   C ^ntz;zpw Cd;gir Nghd;w tPo;gbT&

			   C  
fLikahf ntg;gNkw;wy;

  D ^ntz;zpwj; jpz;kk;&

			   D 
ePu; Nrhbak; Ijnuhf;irl;L

    fiury; Nru;j;jy;   E ^epwkw;w fiury;&

			   E 
Ijhd IjNuhf;FNshupf; mkpyf;

fiuriyj; Jsp Jspahfr; Nru;j;jy;   C (tPo;gbT))

									             
kpif mkpyk; 

								             B apd; ePu;f; fiury;

			   A  + Nrhbak; Ijnuhl;irl;L fiury;  E + F ^epwkw;w thA& 
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			   (i)	cupa ,urhadr; #j;jpuq;fs; je;J A, B, C, D, E, F Mfpatw;iw ,dq;fhz;f. 

			  (ii)		D apw;Fk; Nrhbaikjnuhl;irl;Lf; fiurYf;Fk; ,ilapyhd jhf;fj;jpw;fhd rkd;gLj;jpa 

rkd;ghl;l vOJf. 

		  (iii)		B apd; ePu;f; fiury; ePyg;ghrpr; rhaj;jhis rptg;G epwkhf;Fk;. cupa ,urhadr; rkd;ghl;ilg; 

gad;gLj;jp ,e;j mtjhdpg;ig tpsf;Ff. 

		  (iv)		Mtp epiyapy; B apd; rhu; %yu;j;jpzpT vjpu;ghu;f;fg;gLk; ngWkdhj;jpd; ,U klq;fhFk;. 

,jw;fhd fhuzk; ahJ?

						       	 ^4.0  Gs;spfs;&

	 (b)	 gpd;tUk; jhf;fj; njhlu;fisf; fUJf. 

					       E  R, ∆  
   L  H2O  

   T  CO2  
   fyq;fy; 	

		  tsp  
gFjpglf;

fha;r;rp

 tbj;jy;

    +   
					       Q  R, ∆  

   U  H2O  
   T + V

					          +
				           NtW thAf;fs;
		  R ,dJ ry;Ngw;W ePupy; rpwpjsT fiuAk;.

		  (i)	 cupa #j;jpuj;ij my;yJ ,urhadg; ngaiuf; Fwpg;gpl;L E, Q, R, L, T, U, V Mfpatw;iw 		

	 ,dq;fhz;f.    

				  (ii)		gpd;tUk; NrhbfSf;fpilapyhd jhf;fj;Jf;Fupa rkd;gLj;jpa rkd;ghLfis vOJf. 

					    (I)	 Q ck;  R ck; 
					   (II)	 U ck; ePUk;     

				  (iii)		Ma;T$lg; gad;ghL jtpu;e;j L ,d; xU gaidAk; V apd; ,uz;L gad;fisAk; Fwpg;gpLf.		

				    							            ^4.0  Gs;spfs;&

	 (c)	 Xu; cNyhfj;jhJtpy; tu;j;jf Kf;fpaj;JtKs;s ,urhadf; $Wfshf nfhg;gu; ^˚˚& ry;igl;Lk; mad; 

^˚˚& ry;igl;Lk; mlq;fpAs;sd. cNyhfj; jhJtpy; cs;s nrk;G ,Uk;G fe;jfkhfpa %yfq;fsp;d 

epiwg;gb rjtPjj;jpid ntt;Ntwhfj; Jzptjw;fhf gpd;tUk; nra;Kiw elhj;jg;gl;lJ.  		
nra;Kiw xOq;F :

		  cNyhfj;jhJtpd; 1.000 g khjpupahdJ mjpy; mlq;fpAs;s ry;igl;L mad;fs; ry;Ngw;W mad;fshfTk; 

nguR mad;fs; (Fe2+)" ngupf;F mad;fshfTk;  (Fe3+)" xl;rpNaw;wk; milAk; tiu nrwpe;j iej;jpupf; 

mkpyj;Jld; ntg;gNkw;wg;gl;lJ. fpilj;j fiuriy tbj;J ghiwf; fopTfis ePf;fp tbjputj;jpid 

fha;r;rp tbj;j ePupdhy; Ijhf;fp> nkhj;jf; fdtsT 250 cm3 nfhz;l S vd;Dk; fiury; jahupf;f;ggl;lJ. 

		  S fiurypd; 25.00 cm3 fiuriy mse;njLj;J Ijhd iej;jpupf;fkpyj;jpdhy; mkpyg;gLj;jp Ngupak; 

FNshiul;L fiurypd; kpiff; fdtsT Nru;f;fg;gl;lJ. Njhd;wpa tPo;gbT (X) tbj;J cyu;j;jp 

epWf;fg;gl;lJ. X ,d; jpzpT 0.1864 g Mf ,Ue;jJ. 

		  S fiurypy; NtnwhU 25.00 cm3 ,id mse;J ry;g+upf;fkpyj;jpdhy; mkpyg;gLj;jp 5% nghw;whrpak; 
maill;L fiury; kpifahf Nru;f;fg;gl;lJ. ,q;F ntspNawpa maBdhdJ khg;nghUisf; 

fhl;bahfg; gad;gLj;jp> mstpapy; itf;fg;gl;l 0.0400 mol dm−3 Nrhbak; jNahry;Ngw;Wf; fiurYld; 

epakpg;Gr; nra;ag;gl;lJ. KbTg; Gs;spapy; mstpapd; thrpg;G 20.00 cm3 Mf ,Ue;jJ. 

		  epakpg;gpd; Kbtpy; epakpg;Gf; FLitapd; mbapy; gbe;j ntz;zpw tPo;gbT (Y)  I tbj;J cyu; 

jpzpT msf;fg;gl;lJ. Y apd; jpzT 0.0381 g Mf ,Ue;jJ.     

				  (i)		X, Y Mfpatw;iw ,dq;fhz;f.    

				  (ii)	Nkw;Fwpj;j nrad;Kiwapy; ,lk;ngw;w vy;yhj; jhf;fq;fSf;Fk; rkg;gLj;jpa mad; rkd;ghLfs; 

vOJf.    

				  (iii)	cNyhfj;jhJtpy; nrk;G> ,Uk;G> ry;gu; Mfpa %yfq;fspd; epiwg;gb rjtPjj;ijf; fzpf;Ff. 

					   (rhu; mZj;jpzpTfs; Cu = 63.5, Fe = 56, S = 32, O = 16, Ba = 137, I = 127&
						       	 ^7.0  Gs;spfs;&
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9.	(a)		  fly; ePu; cl;gl ,aw;if %yg;nghUs;fisg; gad;gLj;jp rpy cw;gj;jpfisr; nra;aj;jf;f tpjk; fPNo gha;r;rw; 

Nfhl;Lg; glj;jpy; fhl;lg;gl;Ls;sJ. ruptfq;fspdhy; ̂ & njhlf;f %yg;nghUs;fSk; nrt;tfq;fspdhy; 

^ & ,ilepiy nghUl;fSk; Kf;Nfhzpfspdhy;  ^ & ,Wjp tpisTfSk; fhl;lg;gl;Ls;sd. 		

   

fly; ePu; 

J}gp/
NfhGuk;

1

J}gp/
NfhGuk;

2

Na2CO3  H2O

C

A

B
B

D

E

G I

J

KH

nrad;Kiw

1

nrad;Kiw

2

kpd;

gFg;G

∆
∆

ntspw;Wk; 

J}s;

nrad;Kiw

3

				  (i)		Nkw;jug;gl;l gha;r;rw; Nfhl;Lg; glj;jpy; Mq;fpy vOj;Jf;fshy; A apypUe;J N tiu fhl;lg;gl;Ls;s 

gjhu;j;jq;fisg; ngaupLf.  xt;nthU Mq;fpy vOj;Jf;Fk; vjpNu gjhu;j;jj;jpd; ngaiu my;yJ 

,urhadr; #j;jpuj;ij vOJf.

				  (ii)	Nkw;gb gha;r;rw; Nfhl;Lg; glj;Jf;Fupa 1, 2, 3 Mfpa nrad;Kiwfisf; Fwpg;gpLf.    
				  (iii)	J}gp 1, J}gp 2 Mfpatw;wpy; epfOk; nrad;KiwfSf;Fupa rkd;ghLfis vOJf.  
				  (iv)	Nkw;gb Kiwapd; %yk; Nrhbak; fhgNdw;W cw;gj;jpr; nrad;Kiw njhlu;ghd xl;L nkhj;j 

jhf;fj;Jf;Fupa rkd;gLj;jpa rkd;ghl;bid vOJf.

				  (v)	Nkw;gb cw;gj;jp nrad;Kiwapd; NghJ J}gp 1, J}gp 2 Mfpatw;iwf; Fspu;j;Jjy; Ntz;Lk;. 

mjw;fhd fhuzk; ahJ?

				  (vi)	ntspw;We;J}s; cw;gj;jp nra;Ak; jhf;fj;Jf;Fupa rkd;gLj;jpa rkd;ghl;il vOJf. 

						       	 ^7.5  Gs;spfs;&

	 (b)	 tspkz;lyj;jpy; fdtsTg; gb 78% iejurd; mlq;fpAs;sJ. mJ ngUk;ghYk; tpOkpa thA Nghd;w 

,ay;Gfisf; fhl;Lk;. vdpDk; iejurdpd; rpy Nru;itfs; #oypd; kPJ ghjfkhd tpisTfis 

Vw;gLj;JtijAk; gutyhff; fhz KbfpwJ. 

	 	 (i) iejurd; thA XU tpOkpa thA Nghd;w elj;ijia fhl;Ltjw;fhd fhuzj;ij tpsf;Ff.

				  (ii)		#oy; khriljypy; gq;fspg;Gr; nra;aj;jf;f iejurdpd; thAepiyr; Nru;itfs; ,uz;ilf; 

Fwpg;gpLf.   
				  (iii)		NkNy gFjp (ii) ,y; ePq;fs; Fwpg;gpl;l $Wfs; Rw;whlypy; tpLtpf;fg;gLk; %d;W nray;Kiwfisf; 

Fwpg;gpLf. 

				  (iv)		NkNy gFjp (ii) ,y; ePq;fs; Fwpg;gpl;l Nru;itfs; %yk; #oypy; Vw;glj;jf;f ghjfkhd 

tpisTfs; ehd;fpidf; Fwpg;gpLf. 

				  (v)		NkNy (iv) ,y; ePq;fs; Fwpg;gpl;l tpisTfSs; ,uz;bd; kPJ tspkz;ly iejurd; gq;fspg;Gr; 

nra;Ak; tpjj;ij jhf;fq;fis vLj;Jf;fhl;LtjD}lhf tpsf;Ff.   
				  (vi)		NkNy (ii) ,y; ePq;fs; Fwpg;gpl;l khrhf;fpfs; #oypy; Nru;tijf; fl;Lg;gLj;jf; $ba ,uz;L 

topfisf; Fwpg;gpLf. 			    				    ^7.5  Gs;spfs;&

2
ngw;Nwhypak;

M

N
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10.	 (a)			  (i)	fyky; kpd;thapy; epfOk; rkdpiyj; jhf;fj;ij vOjpf; fhl;Lf. 

				   (ii)		epak FNshupd; kpd;tha; xd;iwAk; fyky; kpd;tha; xd;iwAk; vLj;J Mf;fg;gl;l fyj;jpid 

IUPAC FwpaPl;by; fhl;Lf. 
				   (iii)	fyj;jpd; epak kpd;dpaf;f tpiriaf; fzpf;Ff. FNshupd; kpd;thapdJk; fyky; kpd;thapdJk;  

epak kpd;tha; mOj;jq;fs; KiwNa 	+1.36 V ck; +0.24 V ck; MFk;.	 ^3.0  Gs;spfs;&
				                        
	  (b)			   (i)	kfdPrpak; kpd;tha;fisg; gad;gLj;jp ePu; Nrhbak; ry;Ngw;Wf; fiurnyhd;W kpd; gFf;fg;gLfpd;wJ. 

mq;F epfOk; mNdhl;Lj; jhf;fk;> fNjhl;Lj; jhf;fk;> nkhj;jj; jhf;fk; vd;gtw;iw vOJf. 

				   (ii)	ePu; Nrhbak; ry;Ngw;Wf; fiurnyhd;wpd; 250 cm3 MdJ kfdPrpak; kpd;tha;fisg; gad;gLj;jp 50 
mA kpd;Ndhl;lj;jpd; fPo; kpd;gFg;Gr; nra;ag;gLfpd;wJ. fiurypy; kl;Lkl;lhf fyq;fy; jd;ik 

Njhd;Wtjw;Fr; nrythFk; Neuj;ijf; fzpf;f.

					    (1 F = 96500 C, Mg(OH)2 ,dJ fiujpwd; ngUf;fk;  = 4.0 × 10−12 mol3 dm−9)

				   (iii)	NkYs;s  fzpj;jy;fspd;NghJ ePq;fs; fUj;jpw; nfhz;l Xu; vLNfhisf; Fwpg;gpLf. 

						      												         ^5.0  Gs;spfs;&

	 (c)	 ePu; Mn2+ mad;fis <atPnuhl;irl;L (PbO2) Kd;dpiyapy; nrwpe;j iej;jpupf; mkpyj;Jld; 

ntg;gNkw;Wtjhy; MnO4
− Mf xl;rpNaw;w KbAk;. ,q;F <atPnuhl;irl;L Pb2+ Mf jho;j;jg;gLk;. 

,j;jhf;fj;jpidg; gad;gLj;jp xU fyg;GNyhfj;jpy; cs;s kq;fdPR ^Mn) jpzpT rjtPj;ijj; 

Jzptjw;fhf jpl;lkplg;gl;l xU gupNrhjid fPNo jug;gl;Ls;sJ. 

		  •	 rpy Nrhjidf; Foha;fspDs; fPNo ml;ltizapy; jug;gl;Ls;sthW mkpyg; nghw;whrpa 

Ngu;gukq;fNdw;W fiurYk; ePUk; Nru;f;fg;gl;L mf;Foha;fs; ,yf;f xOq;F Kiwg;gb 

itf;fg;gl;Ls;sd. 				  

			 

Foha;

,yf;fk;
0.05 mol dm−3 mkpy KMnO4 
fiury; fdtsT$cm3

ePu;f; fdtsT$cm3

1
2
3
4
5

2.0
4.0
6.0
8.0
10.0

8.0
6.0
4.0
2.0
−

		  •	 fyg;GNyhfj;jpd; 3.0 g MdJ <atPnuhl;irl;LlDk; nrwpe;j kpifahd iej;jpupf; mkpyj;JlDk; 

jhf;fk; Kw;Wg;ngWk; tiu ntg;gNkw;wg;gl;lJ. fiury; Fspu;r;rpaile;j gpd;du; fha;r;rp tbj;j 

ePupdhy; Ijhf;fp nkhj;jf; fdtsT 250 cm3  cs;s ePu;f;fiury;  (X) jahupf;fg;gl;LJ. X fiurypd; 

5.0 cm3 ck; ePupd; 5.0 cm3 ck; Nru;f;fg;gl;l NghJ fpilj;j fiurypd; epwr; nrwpthdJ Nkw;gb 4 

Mk; ,yf;ff; Fohapd; epwr;nrwpTf;F mr;nrhl;lhf rkkhdJ vd;gJ fz;lwpag;gl;lJ. 

			  (i)	 mkpy Clfj;jpy; Mn2+ ,w;Fk; PbO2 ,w;Fk; ,ilapy; epfOk; jhf;fj;Jf;Fupa rkd;gLj;jpa mad; 

rkd;ghl;il vOJf.      

			  (ii)		 Nkw;gb gupNrhjidf;fhf Nrhjidf; Foha;fis njupe;njLf;Fk; NghJ ftdj;jpw; nfhs;s 

Ntz;ba tplaq;fs; ahit?     

			  (iii)		 fyg;GNyhfj;jpy; mlq;fpAs;s kq;fdPrpd; jpzpTr; rjtPjj;ijf; fzpf;Ff. 			   	
	(rhu; mZj; jpzpT ( Mn = 55&      

			  (iv)	 Nkw;gb fzpj;jy;fspd;NghJ ePq;fs; gad;gLj;jpa ,uz;L vLNfhs;fisf; Fwpg;gpLf. 

			  (v)	 'nghw;whrpak; Ngu;kq;fNdw;W vd;gJ Kjd;ikahd xU epakg;gjhu;j;jk; my;y" tpsf;Ff.   

			  (vi)		 Nkw;gb gupNrhjidf;Fj; Njitahd nghw;whrpak; Ngu;kq;fNdw;Wf; fiurypd; jpUj;jkhd 

nrwpitj; Jzptjw;fhfg; gad;gLj;jf; $ba gupNrhjid xd;wpd; mj;jpatrpakhd gbKiwfis 

Fwpg;gpLf. 

			 (vii)		 eLepiyahd nghw;whrpak; Ngu;kq;fNdw;W fiurnyhd;Wf;Fk; nrwpe;j nghw;whrpaikjnuhl;irl;Lf; 

fiurnyhd;Wf;Fk; ,ilapyhd jhf;fj;jpw;F rkd;gLj;jpa rkd;ghl;il vOJf.

			 (viii)		 NkNy (vii) ,y; ePq;fs; mtjhdpf;f vjpu;ghu;f;Fk; epwkhw;wj;ijf;; Fwpg;gpLf. 				 

		  								            	     ^7.0  Gs;spfs;&

* * * 


