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𝑵𝑨 = 𝟔. 𝟎𝟐𝟐 × 𝟏𝟎𝟐𝟑 𝒎𝒐𝒍−𝟏  𝒉 = 𝟔. 𝟎 × 𝟏𝟎−𝟑𝟒 𝑱 𝑪 = 𝟑 × 𝟏𝟎𝟖 𝒎 𝒔−𝟏  

 vy;yh tpdhf;fSf;Fk; tpil jUf. 

01) Mu;j;jd ml;ltizapy; Vohk; Mtu;j;jdj;jpy; cs;s nkhj;j %yfq;fspd; vz;zpf;if 

(nkhj;j %yfq;fspd; vz;zpf;if 113) 

(1) 8 (2) 18 (3) 2 (4) 32 (5) 27 
 

02) gpd;tUtdtw;Ws; vt;tZ mjd; thAepiyapy; ,yj;jpud; xd;iwg; ngw;Wf;nfhs;Sk; 

NghJ mjpFiwthd rf;jpia ntsptpLk;? 

(1) 𝑆 (2) 𝑃 (3) 𝑁 (4) 𝐵𝑒 (5) 𝑀𝑔 
 

03) Nru;it 𝑋 ,d; 𝐼𝑈𝑃𝐴𝐶 ngau; ahJ? 

 

 

 

 

(1) 2 − benzyl − 2 − formyl − 4 − hexenoic  acid 

(2) 2 − formyl − 2 − benzyl − 4 − hexenoic  acid 

(3) 2 − formyl − 2 − phenyl − 4 − hexenoic  acid 

(4) 2 − formyl − 2 − phenyl − hex − 4 − enoic  acid 

(5) 2 − benzyl − 2 − formyl − 3 − hexenoic  acid 
 

04) 𝑆, 𝑃 njhFg;G %yfq;fs; cUthf;Fk; Nru;itfs; njhlu;ghd gpd;tUk; $w;Wf;fspy; 

jtwhdJ vJ 

(1) mitfs; mad;Nru;itfis cUthf;ff; $bait. 

(2) mitfspy; nghJthf gq;fPl;L Nru;itfs; cau;e;j vz;zpf;ifapy; cs;sd. 

(3) Nru;itfs; %d;W ngsjpf epiyfspYk; fhzg;gLk;  

(4) mad; Nru;itia cUthf;Fk; Mw;wy; ,lkpUe;J tyk; nry;Yk; NghJ 

Fiwtile;J nry;fpd;wJ. 

(5) fhgd; %yfk; Vida %yfq;fis tpl cau;e;j vz;zpf;ifapy; Nru;itfis 

cUthf;fp cs;sJ. 
 

05) Ijurd; fhyy; epwkhiyapy; gr;ir xspapd; xU Nghl;Nlhdpd; rf;jp 4.5 × 10−19 𝐾𝐽 

vdpd; ,g;gr;ir epw xspapd; miyePsk; ahJ? 

(1) 4.42 × 10−7 𝐾𝐽 (2) 4.42 × 10−7 𝑚 (3) 4.4 × 10−1 𝑛𝑚 

(4) 4.4 × 10−10  𝑛𝑚 (5) 4.40 × 10−10  𝑚 

 
06) xU %yfj;jpd; mZnthd;wpd; filrp ,U ,yj;jpud;fSld; njhlu;ghd rf;jp 

nrhl;nlz; njhFjpfs;  3, 1, −1, + 1
2    ck;  3, 1, 0, + 1

2    ck; MFk;. mk;%yfk; 

(1) 𝑁𝑎 (2) 𝑀𝑔 (3) 𝐴𝑙 (4) 𝑆 (5) 𝑂 
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07) 𝐴 vd;Dk; Nrjd Nru;itapy; epiwf;Nfw;g 40.00 % 𝐶 ck; 6.66 % 𝐻 ck; kpFjp 𝑂 ck; 

mlq;fpAs;sd. 𝐴 ,d; %yf;$w;Wj;jpzpT mDgtr; #j;jpuj;jpd; jpzptpd; 

,Uklq;fhFk;. 𝐴 ,d; %yf;$w;Wr; #j;jpuk;  

(1) 𝐶2𝐻4𝑂2 (2) 𝐶6𝐻8𝑂2 (3) 𝐶3𝐻6𝑂3 (4) 𝐶3𝐻7𝑂3 (5) 𝐶4𝐻8𝑂4 
 

08) $l;lk; 𝐼 cNyhfq;fs; rhu;ghd jtwhd $w;W vJ? 

(1) ypjpak; Ijnuhl;irl;L ePupy; ed;whff; fiuAk;. 

(2) rPrpak; cNyhfk; miwntg;gepiyapy; jpz;kepiyapy; cs;sJ.  

(3) 𝐿𝑖 cNyhfk; 𝑁𝐻3 thA cld; jhf;fk; Gupe;J  𝐿𝑖 𝑁𝐻2  ypjpak; Vikl;il 

cUthf;Fk;. 

(4) 𝑁𝑎𝐶𝑙 Rthiyr; Nrhjidf;F cl;gLj;Jk;NghJ kQ;rs; epwj;ij jUk;. 

(5) 𝐿𝑖 𝐻𝐶𝑂3 ,r;Nru;it jpz;kepiyapy; fhzg;glkhl;lhJ. 
 

09) %yf;$W 𝐹2 𝑆𝑆𝑂 ,d; kpfTk; cWjpahd Y}apf;fl;likg;G 𝑆(1)  , 𝑆 2  Mfpa 

mZf;fspd; tYtsT KiwNa  

 

 

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

10) 0.06 𝑘𝑔  𝐾2 𝐶𝑟2 𝑂7 khjpupnahd;W ePupy; fiuf;fg;gl;L mjDs; kpif 𝐾𝐼 Nru;f;fg;gl;lJ. 

𝐾2 𝐶𝑟2 𝑂7 G+uzkhf jhf;fpaJ vdpd; ,j;jhf;fj;jpw;F Njitahd 2.81 𝑚𝑜𝑙  𝑑 𝑚−3 𝐻𝐶𝑙 

,d; Fiwe;j msT (𝐾 − 39  ,   𝐶𝑟 = 52  ,   𝑂 − 16) 

(1) 10 𝑐𝑚3 (2) 12 𝑐𝑚3 (3) 8 𝑐𝑚3 (4) 15 𝑐𝑚3 (5) 18 𝑐𝑚3 
 

11) xU %y; 𝐻2 𝑆2 MdJ 10 %y; ,yj;jpud;fis mfw;wp  𝑌 vd;Dk; Nru;it 

Njhw;Wtpf;fpd;wJ. Muk;gr; Nru;itapy; cs;s vy;yh 𝑆 mZf;fSk; 𝑌 vDk; 

Nru;itapy; fhzg;gbd; 𝑌 apy; cs;s 𝑆 ,y; cs;s mZnthd;wpd; xl;rpNaw;w vz; 

ahJ? 

(1) −3 (2) +4 (3) −4 (4) +5 (5) −5 
 

12) Ijurd; gunthl;irl;L rhu;ghf gpd;tUk; $w;Wf;fspy; jtwhdJ vJ? 

(1) xl;rprd; mZit #o ,yj;jpud; Nrhb tbtk; ehd;Kfp> fyg;ghf;fk; 𝑆𝑃3 

(2) ,J xl;rpNaw;Wk; fUtpahfTk; jho;j;Jk; fUtpahfTk; njhopw;gLk;. 

(3) fWg;Gepw <aj;jpd; G+r;Rf;fis ntz;zpwkhf;Fk;. 

(4) ,J ntspw;Wk; ,ay;GilaJ. 

(5) ,J 𝐾2 𝐶𝑟2 𝑂7 cld; jhf;fp ePyepw 𝐶𝑟𝑂5 I cUthf;fhJ. 
 

13) gpd;tUk; ve;jr; Nru;it jpz;kj;Njhw;w rkgFjpaj; jd;ikiaf; fhl;lhJ? 

 
 

(1) CH2 = CH − CH2 − C − COOH (2) CH3CH = C CH3 COOH 

 

 

(3) CH3 CH2 − CH − CH2 CH3 (4) CH3 − CH − CH − CHO 

 

 

(5) CH3 CH2 CH = C Br CH2 CH2 CH3 

 

H 

CH3 

O OH COOH 

𝐅 

(mbg;gilf; fl;likg;G 𝑭 − 𝑺 − 𝑺 − 𝑶) 
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14) Diamminebromido dicarbonyl hydrido chromium, (III) bromide ,dJ 𝐼𝑈𝑃𝐴𝐶 tpjpf;fikthd 

,urhad #j;jpuk;.  

(1)  𝐶𝑟  𝐶𝑂 2 𝐵𝑟 𝐻  𝑁𝐻3 2 𝐵𝑟 (2)  𝐶𝑟𝐵𝑟 (𝐶𝑂)2  𝐻  𝑁𝐻3 2 𝐵𝑟 

(3)  𝐶𝑟 𝑁𝐻3  2 𝐵𝑟(𝐶𝑂)2𝐻 𝐵𝑟 (4)  𝐶𝑟 𝐵𝑟 (𝐶𝑂)2 𝐻  𝑁𝐻3 2 𝐵𝑟 

(5)  𝐶𝑟 𝐻𝐵𝑟 (𝐶𝑂)2  𝑁𝐻3 2 𝐵𝑟 
 

15) epyf;fup khjpupnahd;wpy; fe;jfj;jpd; msitj; Jzptjw;Fg; gpd;tUk; eilKiw 

gad;gLj;jg;gl;lJ. 3.20 𝑔 jpzpitf; nfhz;l epyf;fup khjpupnahd;W xl;rprd; thAtpy; 

vupf;fg;gl;lJ. cUthfpa 𝑆𝑂2 thA Xu; 𝐻2 𝑂2 fiurypy; Nru;f;fg;gl;lJ. ,f;fiury; 

0.020 𝑚𝑜𝑙 𝑑 𝑚−3 𝑁𝑎𝑂𝐻 cld; epakpf;fg;gl;lJ. KbTg; Gs;spia miltjw;Fj; 

Njitg;gl;l 𝑁𝑎𝑂𝐻 ,d; fdtsT 100 𝑐𝑚3 MFk;. epyf;fup khjpup fe;jfj;jpd; rjtPjk; 

(𝑆 = 32) 

(1) 1.0 (2) 5.0 (3) 4.0 (4) 6.0 (5) 8.0 
 

16) 𝐶𝐻4(𝑔) + 𝐻2 𝑂(𝑔)   ⇌   𝐶𝑂(𝑔) + 3𝐻2(𝑔) vd;Dk; jhf;fj;ij fUJf. 25 ℃ ,y; 0.6 𝑚𝑜𝑙 

𝐶𝐻4(𝑔) ck; 1.0 𝑚𝑜𝑙  𝐻2 𝑂(𝑔) ck; 1.0 𝑑 𝑚3 fdtsitf; nfhz;l %ba tpiwj;j 

nfhs;fyj;jpy; cl;GFj;jg;gl;L njhFjp rkepiyia miltjw;F tplg;gl;lNghJ 

0.30 𝑚𝑜𝑙 𝐻2 thA cUthfpaJ. ,j;jhf;fj;jpd; rkepiy khwpyp 𝐾𝐶  𝑚𝑜𝑙2 𝑑 𝑚−6  ,d; 
ngWkhdk; 

(1) 0.8 (2) 6 × 10−3 (3) 0.7 (4) 6 × 10−4 (5) 0.9 
 

17) vNjd; 𝐶2 𝐻6(𝑔)  ,d; jfdk; gpd;tUk; jhf;fj;jpdhy; fhl;lg;gl;Ls;sJ. 

𝐶2 𝐻6(𝑔) +
7

2
𝑂2(𝑔)   →   2𝐶𝑂2(𝑔) +  3𝐻2 𝑂(ℓ)   ∆𝐻 = −1560 𝐾𝐽 𝑚𝑜𝑙−1  

,j;jhf;fj;jpd; NghJ ePu; MdJ jputepiyapy; 𝐻2 𝑂(ℓ) Mf my;yhky; thA epiyapy; 

𝐻2 𝑂(𝑔) Mf cUthFkhapd; ∆𝐻ℎ ,d; ngWkhdk; (𝐾𝐽) ,y; ahJ? 

𝐻2 𝑂(𝑔)  →  𝐻2 𝑂(ℓ) ,w;fhd ∆𝐻 = −44 𝐾𝐽 𝑚𝑜𝑙−1 

(1) −1358 (2) −1200 (3) −1692 (4) −1604 (5) −1428 
 

18) 25 ℃ ,y; ngd;rPdpd; MtpaKf;f 12.5 𝐾𝑃𝑎 MFk;. ,t;ntg;gepiyapd; Mtpg;gwg;gw;w> 

mwpag;glhj 10 𝑔 gjhu;j;jnkhd;iw 100 𝑐𝑚3 ngd;rPdpy; fiuj;j NghJ fiurypd; Mtp 

mKf;fk; 11.25 𝐾𝑃𝑎 vdf; fz;lwpag;gl;lJ. Mtpg;gwg;gw;w gjhu;j;jj;jpd; %yf;$w;W 

jpzpT (ngd;rPdpd; mlu;j;jp 0.78 𝑔 𝑐𝑚−3) 𝐶 − 12 𝐻 − 1 

(1) 80 (2) 100 (3) 90 (4) 70 (5) 120 
 

19)  

 

 

 

NkNy jug;gl;l jhf;fj;jpd; gpujhd tpisnghUs; 𝐴 MdJ  

(1)  (2)  (3)  

 

 

 

(4)  (5)  

 

 

 

CHO 

O 
CH2CHO 

Felhing′s 
Nrhjidg; nghUs; A 

COO−Na+ 

O 
CH2COO−Na+ 

CHO 

O 
CH2COO−Na+ 

COO−Na+ 

O 
CH2CHO 

CH3 

O 
CH2CH3 

CH3 

O 
CH2COOH 
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20) 𝑁2 𝑂5 vd;Dk; %yf;$Wf;F vj;jid cWjpahd gupTf;fl;likg;G tiuayhk;? 

 

 

 

 

(1) 4 (2) 5 (3) 6 (4) 7 (5) 8 
 

21) 𝑁2𝑂 + 𝐶𝑂  → 𝑁2 +  𝐶𝑂2(𝑔) jhf;fj;jpw;fhd tPj tpjp MdJ tPjk; = 𝐾[𝐶𝑂] MFk;. jug;gl;l 

ntg;gepiyapy; ,j;jhf;fk; eilngWk; %ba tpiwj;j nfhs;fyj;jpDs; Nkyjpf  

𝐶𝑂(𝑔) ,w; rpwpjsitr; Nru;j;jNghJ eilngwf;$ba khw;wq;fs; njhlu;ghfg; gpd;tUk; 

$w;Wf;fspy; cz;ikahdJ vJ? 

(1) 𝐾 > jhf;ftPjk; Mfpa ,uz;Lk; mjpfupf;Fk;. 

(2) 𝐾 > jhf;ftPjk; Mfpa ,uz;Lk; FiwtilAk;. 

(3) 𝐾 > jhf;ftPjk; Mfpa ,uz;Lk; khw;wkilahJ. 

(4) 𝐾 mjpfupg;gNjhL jhf;ftPjk; khw;wkilahJ. 

(5) 𝐾 khw;wkilahjpUg;gNjhL jhf;ftPjk; mjpfupf;Fk;. 
 

22) jhz;ly; cNyhfq;fs; kw;Wk; mtw;wpd; Nru;itfs; vd;gd njhlu;ghfg; gpd;tUk; 

$w;Wf;fspy; cz;ikaw;wJ vJ? 

(1) FNuhkpaj;jpd; ,yj;jpud; epiyaikg;G 1𝑠2 2𝑠2 2𝑝6 3𝑠2 3𝑝6 3𝑑5 4𝑠1 

(2) 𝑍𝑛, 𝑆𝑐 Mfpa jhz;ly; %yfq;fs; my;y. 

(3) 𝑍𝑛𝑂 ,Ys;s 𝑍𝑛 ,d; ,yj;jpud; epiyaikg;Gk; 𝐶𝑢2𝑂 ,Ys;s 𝐶𝑢 ,d; ,yj;jpud; 

epiyaikg;Gk; rkd; MFk;. 

(4) jhz;ly; cNyhf Cf;fpahf njhopw;gLk; Mdhy; mtw;wpd; Nru;itfs; Cf;fpahf 

njhopw;gLtjpy;iy. 

(5) jhz;ly; cNyhf mad; vy;yhk; nghJthd epwKs;sit. 
 

23) khwhntg;gepiyapYs;s xU %ba nfhs;fyj;jpy; 2𝐹𝑒(𝑠) +  3 𝐻2𝑂(𝑔)  ⇌ 𝐹𝑒2𝑂3(𝑠) + 3𝐻2(𝑔) 

vd;Dk; rkepiy fhzg;gLfpwJ. ntg;gepiyia khwpypahf itj;Jf;nfhz;L 

,f;nfhs;fyj;jpd; fdtsT mjpfupf;fg;gLkhapd; Kw;jhf;fk;> gpw;jhf;f $w;Wf;fspy; 

Vw;glf;$ba khw;wq;fs; njhlu;ghfg; gpd;tUk; $w;Wf;fspy; vJ cz;ikahdJ? 

 Kw;jhf;fk; gpw;jhf;fk; 

(1) khw;wkilahJ khw;wkilahJ 

(2) mjpfupf;Fk; mjpfupf;Fk; 

(3) FiwtilAk; FiwtilAk; 

(4) FiwtilAk; mjpfupf;Fk; 

(5) mjpfupf;Fk; FiwtilAk; 
 

24) 25 ℃ ,y; ePupy; Nrhbak; Ijnuhl;irl;L 𝑁𝑎𝑂𝐻(𝑠) I fiuf;Fk; NghJ fiurypd; 

ntg;gepiy cau;tilAk; ,r;nrad;Kiwapy; ∆𝐻𝜃 > ∆𝑆𝜃 vd;gtw;Wf;fhfg; 

gpd;tUtdtw;Ws; vJ cz;ikahdJ? 

 ∆𝑯𝜽 ∆𝑺𝜽 

(1)   Neu; Neu; 

(2)   Neu; G+r;rpak; 

(3)   Neu; kiw 

(4)   kiw Neu; 

(5)   kiw kiw 

O − N − O − N − O 

 O O 
mbg;gilf; fl;likg;G 
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25)  

 

,r;Nru;itAld; kpifahd 𝐶𝐻3 𝑀𝑔𝐵𝑟 cld; jhf;fk; Gupar; nra;ag;gl;L 

gpd;du; ePu;gFg;Gr; nra;ag;gLk;NghJ fpilf;Fk; gpujhd tpisnghUs;  

 

 
 
(1) H − O −   O  − C − CH3 (2) CH3 − C −   O  − OMgBr 

 

 

 

(3) CH3O −   O  − C − OC2H5 (4) H − O −   O  − COOCH3 

 

 

(5) H − O −   O  − C − CH3  

 

26)  

 

NkNy jug;gl;l jhf;fj;jpl;lj;jpy; 𝑋, 𝑌 Mfpa fl;likg;Gf;fs; KiwNa 

 

 

(1) 𝐶𝐻3 𝐶𝐻 − 𝐶𝐻2 𝐶𝑂 𝑁𝐻2  , 𝐶𝐻3 𝐶𝐻 = 𝐶𝐻 − 𝐶𝑁 

 

(2) 𝐶𝐻3 𝐶𝐻 − 𝐶𝐻2 𝐶𝐻2 𝑁𝐻2 , 𝐶𝐻3 𝐶𝐻 = 𝐶𝐻 − 𝐶𝐻2 𝑁𝐻2 

 
 

(3) 𝐶𝐻3 𝐶𝑂 𝐶𝐻2𝐶𝐻2 𝑁𝐻2  , 𝐶𝐻3 𝐶𝑂 𝐶𝐻2 𝐶𝐻2 𝑁𝐻2 
 

 

(4) 𝐶𝐻3 𝐶 − 𝐶𝐻2 𝐶𝐻2 𝑁𝐻2 , 𝐶𝐻3 𝐶𝐻 𝐶𝐻2 𝐶𝐻2 𝑁𝐻2 

 
(5) 𝐶𝐻3 𝐶𝐻 − 𝐶𝐻2 𝐶𝐻2 𝑁𝐻2 , 𝐶𝐻3 𝐶𝐻 𝐶𝐻2 𝐶𝐻2 𝑁𝐻2 

 
 

27) 𝑁𝐻3 gw;wpa gpd;tUk; $w;Wf;fspy; jtwhdJ vJ? 

(1) 𝑁𝐻3 thA xl;rpNaw;Wk; fUtpahfTk; jho;j;Jk; fUtpahfTk; njhopw;gLk; 

(2) 𝑁𝐻3 thA tspapYk; mlu;j;jp Fiwe;jJ. 

(3) 𝑁𝐻3 thA ne];yupd; Nrhjidg; nghUSld; rptg;G epwj;ijj; jUk;. 

(4) 𝑁𝐻3 MdJ 𝐶𝑎 cld; jhf;fk; Gupe;J 𝐶𝑎3𝑁2 itAk; 𝐻2 thAitAk; jUk;. 

(5) Ijhd 𝑁𝐻3 ePu;f;fiury; 𝐶𝑟3+ maDld; rpf;fy; maid nfhLf;fhJ. 
 

28) 𝐶6𝐻5𝑂𝐻 gw;wpa gpd;tUk; $w;Wf;fSs; jtwhdJ vJ? 

(1) 𝐶𝐻3𝐶𝑂𝐶𝐼 cld; jhf;fk; Gupe;J xu; vRj;jiuf; nfhLf;Fk;. 

(2) ePu; 𝑁𝑎𝑂𝐻 cld; cg;igf; nfhLf;Fk;. 

(3) GNuhkPd; ePUld; jhf;fk; Gupe;J ntz;zpw tPo;gbit jUk;. 

(4) mrw;wpf;fkpyj;Jld; jhf;fk; Gupe;J vRj;jiuf; nfhLf;Fk;. 

(5) 𝐻2𝐶𝑂3 I tpl mkpy ,ay;G Fiwe;jJ. 

𝐶𝐻3 𝐶𝑂𝐶𝐻2 𝐶𝑂𝑁𝐻2  
   𝑁𝑎𝐵𝐻4     
         × 

  𝑃2  𝑂5    
       𝑌 

 
∆ 

OH 

O 

C − OC2H5 

O OH 

CH3 

 

OH 

CH3 

O 

O 

OH 

OH 

OH O 

OH OH 
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29) 200 𝑐𝑚3 ePu;f;fiurypy; cs;s 𝑋 vDk; Nrjdf; fiug;ghid fiuaj;ij gpupj; 

njLg;gjw;F cq;fSf;F 200 𝑐𝑚3 <ju; jug;gl;Ls;sJ. <jiu rkkhd gpd;dUk; ,uz;L 

gpupj;njLg;GfSf;F gad;gLj;jg;gLtjhapd; ,Wjpapy; ePu;f;fiurypy; kPjpahf ,Uf;Fk; 𝑋 

,d; rjtPjk; ahJ? guk;gw; Fzfk; 18 MFk;. 

(1) 1.0 % (2) 2.0 % (3) 5.0 % (4) 10.0 % (5) 20 % 
 

30) 𝐻2𝑆 thA rhu;ghd jtwhd $w;W 

(1) xl;rpNaw;Wk; fUtpahfTk; jho;j;Jk; fUtpahfTk; njhopw;gLk;. 

(2) 𝐶𝑂2 ePu;f;fiurypd; mkpy cau;ittpl 𝐻2𝑆 d; ePu;fiury; cau;T. 

(3) 𝑆𝑂2 thAit 𝐻2𝑆 thA xl;rpNaw;Wk;. 

(4) 𝐵𝑎(𝑂𝐻)2 fiurYld; 𝐻2𝑆 jhf;fk; GupAk;. 

(5) 𝑁𝑎2𝑆 jpz;kj;jpw;F ePu; Nru;j;J ntg;gg;gLj;j 𝐻2𝑆 thA ntsptUk;. 
 

 tpdh 31 njhlf;fk; 40 tiuf;fhd mwpTWj;jy; 

1 2 3 4 5 

(𝑎) Ak; (𝑏) Ak; 

rupahdit 

(𝑏) Ak; (𝑐) Ak; 

rupahdit 

(𝑐) Ak; (𝑑) Ak; 

rupahdit 

(𝑑) Ak; (𝑎) 

Ak; rupahdit 

NtW njupT 

fs; rupahdit 

 

31) gpd;tUk; jhf;fj;ijf; fUJf. 

2𝑁𝐶𝑙3(𝑔)   ⇌   𝑁2(𝑔)  +   3𝐶𝑙2(𝑔)  ∆𝐻𝜃 < 0 

,j;jhf;fk; xU %ba njhFjpapy; eilngWfpd;wNghJ gpd;tUk; $w;Wf;fspy; vJ / 

vit rupahdJ / rupahdit? 

(a) ntg;gepiyiaf; $l;Lk; NghJk; mKf;fj;ijf; Fiwf;Fk; NghJk; rkepiy 

tyg;gf;fk; efUk;. 

(b) ntg;gepiyiaf; $l;Lk;NghJk; mKf;fj;ijf; $l;Lk; NghJk; rkepiy ,lg;gf;fkhf 

efUk;. 

(c) ntg;gepiyiaf; Fiwf;Fk; NghJk; mKf;fj;ijf; Fiwf;Fk; NghJk; rkepiy 

tyg;gf;fk; efUk;. 

(d) ntg;gepiyiaf; Fiwf;Fk; NghJk; mKf;fj;ijf; Fiwf;Fk; NghJk; rkepiy 

,lg;gf;fkhf efUk;. 
 

32) %yf;$W  𝑂      
𝐶𝐻 = 𝐶𝐻 − 𝐶𝐻𝑂

 gw;wpa gpd;tUk; $w;Wf;fspy; vJ / vit 

cz;ikahdJ / cz;ikahdit? 

(a) vy;yh %d;W fhgd; mZf;fSk; xNu Neu;Nfhl;by; fhzg;gLk;. (ngd;rPd; fhgid 

jtpu) 

(b) vy;yh fhgd; mZf;fSk; 𝑆𝑃2 fyg;ghf;fj;Jf;Fupait. 

(c) vy;yh fhgd; mZf;fSk; xNu jsj;jpy; fhzg;glyhk;. 

(d) xl;rprd; mZ 𝑆𝑃3 fyg;ghf;fKilaJ. 
 

33) 𝑆𝑂2 thAitAk; 𝐶𝑂2 thAitAk; NtWgpupf;f gad;gLj;jf;$ba gjhu;j;jk; / 

gjhu;j;jq;fs; 

(a) <ukhd ePyg;ghrpr;rhaj;jhs; 

(b) ne];yupd; Nrhjidg; nghUs; 

(c) 𝐻2 𝑆𝑂3 ePu;fiury; 

(d) Rz;zhk;G ePu; 



 

juk; - 13 (2017) - etk;gu; - 2016 7 ,urhadtpay;; - I 
 

 

34) Kjd;ikj; jhf;fnkhd;wpd; tPjk; njhlu;ghf gpd;tUk; $w;Wf;fspy; vJ / vit 

vg;NghJk; cz;ikahdJ / cz;ikahdit? 

(a) ntg;gepiyia Fiwg;gjd; %yk; tPjj;ijf; Fiwf;fyhk;. 

(b) ,J xU xUgbj;jhf;fkhf eilngWk;. 

(c) jhf;ftPjk; gPr;khdj;jpd; ngWkhdj;jpy; jq;fpapUf;Fk;. 

(d) ∆𝐺 < 0 vd Mf;Ftjd; %yk; jhf;f tPjj;ijf; $l;lyhk;. 
 

35) iej;jpupf;fkpyk; gw;wpa gpd;tUk; $w;Wf;fspy; vJ / vit rupahdJ / rupahdit? 

(a) J}a iej;jpupf;fkpyk; epwkw;wit. 

(b) iej;jpupf;fkpyj;jpd; vy;yh 𝑁 − 𝑂 gpizg;GfspdJk; ePsk; rkdhFk;.  

(c) iej;jpupf;fkpyk; %ykhf njhopw;glhJ. 

(d) iej;jpupf;fkpyk; 𝐾𝑁𝑂3 jahupg;G gad;gLj;jg;gLk;. 
 

36) %yf;$W 2 − 𝑏𝑢𝑡𝑒𝑛𝑎𝑙 njhlu;ghfg; gpd;tUk; $w;Wf;fspy; vJ / vit cz;ikahdJ / 

cz;ikahdit? 

(a) Nfj;jpufzpjr; rkgFjpr; Nru;itiaf; fhl;Lk;. 

(b) 𝐻𝐵𝑟 cld; jhf;fk; Gupe;J fpilf;Fk; Nru;it xspapay; rkgFjp Nru;it fhl;Lk;. 

(c) 𝐵𝑟2/𝐶𝐶𝑙4 cld; jhf;fk; Gupe;J fpilf;Fk; Nru;it xspapay; rkgFjpaj;ijf; 

fhl;lhJ. 

(d) 𝐶𝐻3 𝑀𝑔 𝐵𝑟 cld; jhf;fk; Gupe;J fpilf;Fk; Nru;it xspapay; rkgFjpaj;ijf; 

fhl;lhJ. 
 

37) fPNo jug;gl;Ls;s %yf;$W gw;wpa gpd;tUk; $w;Wf;fspy; vJ / vit cz;ikahdJ / 

cz;ikahdit? 

 

 

 

(a) GNuhkPd; ePiu epwkfw;Wk;. 

(b) ePu; 𝑁𝑎𝑂𝐻 fiurYld; #lhf;Fk;NghJ mNkhdpahit ntsptpLk;. 

(c) 2, 4 − 𝐷𝑁𝑃𝐻 Nrhjidg; nghUSld; nrk;kQ;rs; tPo;gbitj; jUk;. 

(d) 𝑁𝑎𝐵𝐻4 cld; gupf;Fk;NghJ top mikd; tpisAk;. 
 

38) gpd;tUk; rpf;fy; mad;fspy; fUePy epwKilait vJ / vit? 

(a)  𝑁𝑖𝐶𝑙4 
2− (b)  𝐶𝑜𝐶𝑙4 

2− (c)  𝑁𝑖  𝑁𝐻3 6 
2+ (d)  𝐶𝑢 𝑁𝐻3 2 

+ 

 

39) 𝑆(𝑠) MdJ 𝑂2(𝑔) cld; jhf;fk; Gupe;J 0.2 𝑚𝑜𝑙 𝑆𝑂2(𝑔) I cUthf;Fifapy; 60 𝐾𝐽 

ntg;gk; ntspaplg;gLk;. ,j;njhFjp njhlu;ghfg; gpd;tUk; $w;Wf;fspy; vJ / vit? 

cz;ikahdJ / cz;ikahdit? 

(a) xU %y; 𝑆𝑂2(𝑔) ,id 𝑆(𝑠) > 𝑂2(𝑔) Mfg; gpupifailar; nra;tjw;F 300 𝐾𝐽 

ntg;gk; Njitg;gLfpwJ. 

(b) 12 𝑔 𝑆𝑂2(𝑔) ,id cUthf;Ftjw;F 50 𝐾𝐽 ntg;gk; Njitg;gLfpwJ. 

(c) tpisnghUs;fspd; ntg;g cs;Siwg; ngWkhdq;fspd; $l;Lj;njhif jhf;fpfspd; 

ntg;gTs;Siwg; ngWkhdq;fspd; $l;Lj;njhifia tpl FiwthdjhFk;. 

(d) tpisnghUs;fspd; ntg;g cs;Siwg; ngWkhdq;fspd; $l;Lj;njhif jhf;fpfspd; 

ntg;gTs;Siwg; ngWkhdq;fspd; $l;Lj;njhifia tpl $lthFk;. 

𝐂𝐇 ≡ 𝐂 −  𝐂𝐇𝟐 𝟑 −  𝐂 − 𝐍𝐇𝐂𝐇𝟑 

𝐎 
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40) fe;jfj;ij 𝑁𝑎𝑂𝐻 ePu; fiurYld; jhf;fk; Gupar; nra;jhy; fpilf;Fk; tpisT / 

tpisTfs; vJ / vit? 

(a) 𝑁𝑎2𝑆2𝑂3 (b) 𝑁𝑎2𝑆 (c) 𝑁𝑎2𝑆𝑂4 (d) 𝐻2𝑂 

 

 41 - 50 tiuahd tpdhf;fSf;fhd mwpTWj;jy; 

Kjyhk; $w;W ,uz;lhk; $w;W 
(1) rup 
(2) rup 
(3) rup 
(4) gpio 
(5) gpio 

rup jFe;j tpsf;fk; 
rup jFe;j tpsf;fky;y 
gpio 
rup 
gpio 

 

 Kjyhk; $w;W ,uz;lhk; $w;W 

41)  FSf;NfhR MdJ Ijhd  𝐻2𝑆𝑂4 cld; 

gupfupf;fg;gLk; NghJ fWg;Gj; jpz;kk; 

ngwg;gLk;. 

Ijhd ry;G+upf;fkpykhdJ xU 

td;dkpykhFk;. 

42)   𝐶𝐻3 3 𝐶𝐶𝑙 ,w;Fk; ePu; 𝑁𝑎𝑂𝐻 ,w;Fk; 

,ilapyhd gpujpaPl;L jhf;fj;jpy; ,il 

epiy tpisnghUnshd;whf  𝐶𝐻3 3𝐶
+ 

fhNghfw;wad; cUthfpd;wJ. 

NeNuw;wf;fhgd; mZnthd;Wld; ,izf; 

fg;gLfpd;w mw;ify; $l;lq;fs; 𝐶 − 𝐶, 𝜎 − 

gpizg;Gfs; Clhf NeNuw;wg;gl;l 

fhgid Nehf;fp ,yj;jpud;fis tpLtpj;J 

fhNghfw;wad;fspd; cWjp epiyia 

mjpfupf;fr; nra;Ak;. 

43)  Fwpj;j xU thAtpd; mlu;j;jpahdJ 

mKf;fj;jpYk; ntg;gepiyapYk; kl;Lk; 

jq;fpAs;sJ. 

Fwpj;j xU thAtpd; NtfkhdJ 

ntg;gepiyf;F Neu;tpfpjrkd; 

44)  𝑁𝐻3 thAtpd; mtjp ntg;gepiy 𝐶𝑂2 

thAtpd; mtjp ntg;gepiyia tpl 

ngupaJ. 

𝑁𝐻3 %yf;$WfSf;F ,ilNaahd 

ftu;r;rp tpirfs; 𝐶𝑂2 %yf;$WfSf; 

fpilapyhd ftu;r;rp tpiriatpl typik 

ahdit. 

45)  𝐶𝐻3𝑁𝐻2, 𝐶𝐻3𝑀𝑔𝐶𝑙 cld; jhf;fk; GupAk;. 𝐶𝐻3𝑁𝐻2 mkpykhf njhopw;gl KbAk;. 

46)  $l;lj;jpd; fPo;Nehf;fp nry;Yk;NghJ 

myrd;fspd; jhf;Fjpwd; Fiwtil 

fpd;wJ. 

myrd; %yf;$Wfspd; jpzpT 

mjpfupf;Fk;NghJ %yf;$w;W ,iltpir 

mjpfupf;fpd;wJ. 

47)  xNu ntg;gepiyapy; vy;yh ePu;f;fiur 

ypYk; J}a ePupYk; ePupd; mad;ngUf;fk; 

rkkhf ,Uf;Fk;. 

J}aePu; vy;yh ntg;gepiyapYk; 

eLepiyahdJ Mdhy; mjd; 𝑝𝐻 

ngWkhdk; NtWghL fhzg;gLk;. 

48)  𝑁𝑖𝑠 fWg;Gepw tPo;gbT mkpy Clfj;jpy; 

cUthfhJ. 

𝑁𝑖𝑠 MdJ Ijhd 𝐻𝐶𝑙 ,y; fiuAk;. 

49)   ifj;njhopfspy; ntspNaWk; mkpy 

thAf;fis mfj;JwpQ;Rtjw;F 𝑀𝑔𝑂 

fyit xd;iw gad;gLj;jyhk;. 

𝑀𝑔𝑂 ePupy; mupjhfNt fiuAk;. 

50)  𝑁𝐻2
− ,Yk; ghu;f;f 𝑁𝐻4

+ ,y; cs;s 𝑁 

,d; kpd;ndjpu;jd;ik cau;e;jjhFk;. 

𝑁𝐻2
− ,Yk; 𝑁𝐻4

+ ,Yk; ika mZtpd; 

fyg;G xj;jitahFk;. 
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Rl;nlz; :.................................... 

𝐀. mikg;Gf; fl;Liu 

vy;yh tpdhf;fSf;Fk; ,j;jhspNyNa tpil vOJf. 

01) (a) gpd;tUtdtw;iw milg;Gf;Fs; Fwpg;gplg;gl;Ls;s ,ay;Gfspd; mjpfupf;Fk; 

tupirf;F Vw;g xOq;FgLj;Jf. 

i) 𝑁𝑎𝑂𝐻 > 𝐴𝑙(𝑂𝐻)3 > 𝐶𝑎 (𝑂𝐻)2 > 𝑀𝑔 (𝑂𝐻)2 (gpupif ntg;gk;) 

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

ii) 𝑍𝑛 , 𝑘 , 𝑉 , 𝑆𝑐 , 𝑀𝑛 (cUFepiy) 

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

iii) 𝑁𝑎 , 𝐶𝑙 , 𝑃 , 𝐿𝑖 , 𝐴𝑙 (,uz;lhk; madhf;fw; rf;jp) 

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

iv) 𝐻𝐹 , 𝐶𝐻4 , 𝑁𝐻3 , 𝐻2𝑂 , 𝐻𝐶𝑙 , 𝐻2 𝑂2 (epak nfhjpepiy) 

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

v) 𝑁𝐻3 , 𝑁𝑂𝐹 , 𝑁𝐻
+
4

 , 𝑁𝐻
−
2 ,  𝑁 𝐶𝐻3 4  

+ (𝑁 ,d; kpd; vjpu;j;jd;ik) 

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

(b) fPNo jug;gl;Ls;s mbg;gilf; fl;likg;ig cila iejurd; Nru;it 𝑁2 𝑂4 ia 

Mjhukhff; nfhz;L (i) - (vi) tiuAKs;s gFjpfSf;F tpil vOJf. 

 
⃒
𝑵𝟏

           𝑶𝟏         𝑵𝟐 

i) kpfTk; Vw;Wf;nfhs;sj;jf;f Y}ap fl;likg;ig tiuf. 

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

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

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

ii) 𝑁2 𝑂4 ,w;fhd gupTf; fl;likg;Gf;fis tiuf. mtw;wpd; rhu; cWjpg;ghLfs; 

gw;wp tpku;rpf;f. 

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

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

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

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

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

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

 %d;W kzpj;jpahyq;fs; juk; :- 13 (2017) ,urhadtpay; - II 

FWC 

tlkhfhzf; fy;tpj; jpizf;fsj;jpd; mDruizAld; 
njhz;ilkhdhW ntspf;fs epiyak; elhj;Jk; 

Field Work Centre 
jtizg; guPl;ir> etk;gu; 

Term Examination, November 

 
 

- 2016 
- 2016 
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iii) 𝑉𝑆𝐸𝑃𝑅 nfhs;ifiag; gad;gLj;jpg; gpd;tUk; mZf;fisr; Rw;wp cs;s 

tbtq;fis ca;j;jwpf. 

1) 𝑁1  ...........................................................................................................................................................  

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

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

2) 𝑂1  ...........................................................................................................................................................  

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

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

3) 𝑁2  ...........................................................................................................................................................  

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

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

iv) gpd;tUk; mZf;fisr; Rw;wpa ,yj;jpud; Nrhbf; Nfj;jpu fzpjj;ijf; 

Fwpg;gpLf. 

1) 𝑁1  ...........................................................................................................................................................  

2) 𝑂1  ...........................................................................................................................................................  

3) 𝑁2  ...........................................................................................................................................................  

v) gpd;tUk; mZf;fisr; Rw;wpa fyg;ghf;fj;jpid Fwpg;gpLf. 

1) 𝑁1  ...........................................................................................................................................................  

2) 𝑂1  ...........................................................................................................................................................  

3) 𝑁2  ...........................................................................................................................................................  

vi) NkNy (i) ,y; tiue;j Y}ap fl;likg;gpy; gpd;tUk; gpizg;Gf;fspd; 

cUthf;fj;Jld; rk;ge;jg;gl;l mZ / fyg;G xOf;Ffis ,dq;fhz;f. 

1) 𝑁1 − 𝑂1  ...........................................................................................................................................  

2) 𝑂1 − 𝑁2  ...........................................................................................................................................  

(c) gpd;tUk; gjhu;j;jq;fspd; Kjd;ik 2k; epiy ,ilj;jhf;fq;fs; njhlu;ghd rpy 

jfty;fs; ml;ltizapy; toq;fg;gl;Ls;sJ. 

𝑩𝒂𝟑𝑷𝟐 >  𝑯𝟐𝑶(𝒔) > 𝑰𝑪𝒍(𝓵) > 𝑭𝟐(𝒈) > 𝑨𝒈(𝒔) > 𝑺𝒊 𝑪𝒍𝟒(𝓵) 

  gjhu;j;jk; Kjd;ik ,ilj;jhf;fk; ,uz;lhk;epiy ,ilj;jhf;fk; 

 1)  ........................... KidTg; gq;fPL ,UKidT - ,UKidT 

 2)  ........................... Kidtpyp gq;fPL ........................................................ 

 3)  ........................... cNyhfk; ........................................................ 

 4)  ........................... mad; ........................................................ 

 5)  ........................... ................................................. Ijurd; gpizg;G 

 6)  ........................... ................................................ yz;ld; ,ilj;jhf;fk; 
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i) cupa ,ilntspfspy; gjhu;j;jq;fisAk; ,ilj; jhf;fq;fisAk; vOJf. 

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

ii) 3k; Mtu;j;jd %yfq;fspd; cUFepiyia tiughf;Ff. 

 

 

 

 

 

 

 

 

 

02) (a) 𝐴, 𝐵, 𝐶, 𝐷 vd;gd Mtu;j;jd ml;ltizapy; cs;s ehd;F mLj;JtUk; 

%yfq;fshFk;. mtw;wpd; mZntz; 20 ,Yk; FiwthFk;. mtw;wpd; ,uz;lhk; 

madhf;fw; rf;jp 𝐵 < 𝐴 < 𝐶 < 𝐷 vd;Dk; tupirapy; fhzg;gLfpd;wJ. 𝐷 ,id 

tspapy; vupf;Fk; NghJ epwkw;wthA 𝐷1 cUthfpaJ. 𝐷1 I Cf;fp Kd;dpiyapy; 

xl;rpNaw;Wk; NghJ thA 𝐷2 cUthfpaJ. 𝐷2 iej;jpupf; xl;irl;Lld; 

jhf;fkile;J 𝐷1 I cUthf;Ffpd;wJ.  

i) %yfk; 𝐴 ia ,dq;fhz;f. 

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

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

ii) 𝐶 ,d; mUl;ly; epiy ,yj;jpud; epiyaikg;igj; jUf. 

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

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

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

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

iii) 𝐷 ,d; gspq;FUepiyf;Fupa fl;likg;ig tiuf. 

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

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

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

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

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

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

iv) 𝐷1> 𝐷2 ,d; ,urhad #j;jpuq;fis vOJtJld; mtw;wpd; kpf cWjpahd 

fl;likg;Gf;fis tiuf. 

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

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

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

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

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

cUFepiy (℃) 

mZntz;  

3k; Mtu;j;jd %yfq;fs; 
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v) %yfk; 𝐴 ,w;Fk; 𝐾𝑂𝐻 ,w;Fk; ,ilapyhd jhf;fj;jpd; rkd;gLj;jpa ,urhadr; 

rkd;ghl;bidj; jUf. 

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

vi) %yfk; 𝐴 𝐾𝑁𝑂3> Ijhd 𝐾𝑂𝐻 cld; ntg;gkhf;Fk; NghJ eilngWk; 

jhf;fj;jpd; rkd;gLj;jpa ,urhadr; rkd;ghl;bidj; jUf. 

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

vii) 𝐷1 ,w;Fk; 𝐻+/𝐾𝑀𝑛𝑂4 ,w;Fk; ,ilapyhd jhf;fj;jpd; rkd;gLj;jpa ,urhad 

rkd;ghl;bidj; jUf. 

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

viii) %yfk; 𝐷 ,d; ,uz;L cgNahfq;fs; jUf. 

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

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

ix) %yfk; 𝐷 ,d; mjpcau; xl;rpNaw;wepiyapy; cs;s xl;rpakpyj;jpd; kpfTk; 

Vw;Wf;nfhs;sj;jf;f Y}apapd; fl;likg;ig tiuf. 

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

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

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

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

x) gpd;tUtdtw;wpw;fhd 𝐶, 𝐷 Mfpatw;wpd; rhu; gUkd;fisf; Fwpg;gpLf. 

1) mZtpd; Miu ffhhhff
ffff

 > ffhhhff
ffff

 

2) cUFepiy ffhhhff
ffff

 > ffhhhff
ffff

 

3) Kjyhk; madhf;fw; rf;jp ffhhhff
ffff

 > ffhhhff
ffff

 

4) mZtpd; Miu ffhhhff
ffff

 > ffhhhff
ffff

 

(b) 𝐴 njhlf;fk; 𝐸 tiuapy; ngauplg;gl;l Nrhjidf; Foha;fspy; 𝐶𝑟 𝐶𝑙3 , 𝑀𝑔 𝑁𝑂3 2 

𝐶𝑢 𝑆𝑂4 , 𝐴𝑔𝑁𝑂3 , 𝐶𝑑 𝑆𝑂4 Mfpa fiury;fs; (xOq;FKiwapy; ,d;wp) mlq;fpAs;sd. 

,t; xt;nthU fiurypdJk; Ntwhf;fg;gl;l gFjpfSf;F> Ijhd 𝐻𝐶𝑙> Ijhd 

𝑁𝐻4𝑂𝐻 fiury;fs; jdpj;jdpahfr; Nru;f;fg;gl;ld.  

 mtjhdpg;Gf;fs; fPNoAs;s ml;ltizapy; jug;gl;Ls;sd. 

fiury; Ijhd 𝑁𝑎𝑂𝐻 fiury; Ijhd 𝑁𝐻4𝑂𝐻 fiury; 

𝐴 
ePy tPo;gbT kpif 𝑁𝑎𝑂𝐻 ,y; 
fiuahJ. 

ePy tPo;gbT kpif 𝑁𝐻4𝑂𝐻 ,y; 
fiue;J fLk; ePykhf khWk;. 

𝐵 
fgpy tPo;gbT kpif 𝑁𝑎𝑂𝐻 ,y; 
fiuahJ. 

fgpy tPo;gbT kpif 𝑁𝐻4𝑂𝐻 ,y; 
fiuAk;. 

𝐶 
ntz;zpw tPo;gbT kpif 𝑁𝑎𝑂𝐻 
,y; fiuahJ. 

ntz;zpw tPo;gbT kpif 𝑁𝐻4𝑂𝐻 
,y; fiuahJ. 

𝐷 
gr;ir tPo;gbT> kpif 𝑁𝑎𝑂𝐻 ,y; 
fiue;J gr;irf; fiuryhf khWk;. 

gr;ir tPo;gbT kpif 𝑁𝐻3(𝑎𝑞 ) 

,y; fiuahJ. 

𝐸 
ntz;zpw tPo;gbT kpif 𝑁𝑎𝑂𝐻 
,y; fiuahJ. 

ntz;zpw tPo;gbT kpif 𝑁𝐻4𝑂𝐻 
,y; fiuAk;. 
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i) 𝐴 njhlf;fk; 𝐸 tiuahd fiury;fis ,dq;fhz;f. 

𝐴 -  ...................................................................  𝐵 -  .........................................................................  

𝐶 -  ...................................................................   𝐷 -  .........................................................................  

𝐸 -  ...................................................................  

ii) tPo;gbTfs; fiujYld; rk;ge;jg;gLk; vy;yhj; jhf;fq;fSf;Fk; rkd;gLj;jpa 

,urhadr; rkd;ghLfisj; jUf. 

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

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

03) (a) ntg;gepiy 𝑇 ,y; ngd;rPd; (𝐵)> vjNdhy; (𝐸)> njhYaPd; (𝑇)> ePu; (𝑊) Mfpa 

J}a jputq;fs; xd;NwhL xd;W ngd;rPd; vjNdhy; (𝐵𝐸)> ngd;rPd; njhYaPd; 

(𝐵𝑇)> vjNdhy; ePu; (𝐸𝑊) Mfpa Jtpj Vftpidf; fiury;fis cz;lhf;Ffpd;wd. 

i) NkYs;sit vt;tifahd fiury;fs; vd ,dq;fhz;f. 

(,yl;rpa> Neu;tpyfy;> kiwtpyfy;) 

𝐵𝐸 -  ...........................................................................................................................................................  

𝐵𝑇 -  ...........................................................................................................................................................  

𝐸𝑊 -  ...........................................................................................................................................................  

ii) xt;nthU Jtpjf; fiurypYk; %yf;$WfSf;F ,ilNaahd ,ilj; 

jhf;fq;fSf;F ,ilNaahd njhlu;Gfisj; jUf. 

𝐵𝐸 - 𝑓𝐵𝐸  .................................................................................................................................................  

𝐵𝑇 -  ...........................................................................................................................................................  

𝐸𝑊 -  ...........................................................................................................................................................  

iii) jug;gl;l ntg;gepiyapy; 𝐵, 𝐸, 𝑇, 𝑊 vd;gtw;wpd; J}a MtpaKf;fq;fs; 

KiwNa 𝑃𝐵
° > 𝑃𝐸

° > 𝑃𝑇
° > 𝑃𝑊

°  MFk;. ,tw;wpw;F ,ilapyhd njhlu;gpidj; jUf. 

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

iv) fPNo jug;gl;Ls;s MW epiyf;Fj;J mr;Rf;fs; xt;nthd;wpYk; mt; 

mr;Rf;fSf;F nghUe;jf;$bajhf 𝑃𝐵
° > 𝑃𝐸

° > 𝑃𝑇
° > 𝑃𝑊

°  Mfpatw;wpdhy; Fwpf;f. 
 

 

 

 

 

 

 

 
 

 
 

v) 𝐵𝐸, 𝐵𝑇, 𝐸𝑊 Mfpa %d;W fiury;fs; xt;nthd;wpdJk; nkhj;j 

MtpaKf;fj;jpy; epfof;$ba khwy;fis NkYs;s nghUj;jkhd tiu 

glq;fspy; Rl;bf; fhl;Lf. 

ngd;rPdpd; 
%y; gpd;dk; 

𝐗𝐁 

n
k
hj
;j
 
M
t
pa
K
f
;f
k
; 

njhYaPdpd; 
%y; gpd;dk; 

𝐗𝐓 

n
k
hj
;j
 
M
t
pa
K
f
;f
k
; 

vjNdhypd; 
%y; gpd;dk; 

𝐗𝐄 

n
k
hj
;j
 
M
t
pa
K
f
;f
k
; 

𝐁𝐄 𝐁𝐓 𝐁𝐖 
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(b) 127℃ ,y; thA 𝐿 ,d; 0.020 %y;fs; ntw;wplkhf;fg;gl;l 1.0 𝑑 𝑚3 %ba 

tpiwj;j nfhs;fynkhd;wpy; rpwpjsT jpz;k Cf;fp Kd;dpiyapy; ,lg;gl;lNghJ 

mJ fPNo fhl;lg;gl;Ls;sthW gpupifailAk; 

𝐿 𝑔 → 2𝑇 𝑔  

 𝑇(𝑔) ,d; nrwpT Neuj;Jld; mstplg;gl;lJ. ngWNgWfs; fPOs;s ml;ltizapy; 

fhl;lg;gl;Ls;sJ. 

Neuk; (𝑠)  𝑇(𝑔)  𝑚𝑜𝑙 𝑑 𝑚−3 

0.0 0.000 

50.0 0.008 

100.0 0.016 

150.0 0.024 

200.0 0.032 

250.0 0.040 
 

i) Fwpj;j Neuq;fspy;  𝐿(𝑔)  ,w;Fupa ngWkhdq;fisf; fhz;f. 

 Neuk;  𝑳(𝒈)  𝒎𝒐𝒍 𝒅 𝒎−𝟑 

 0.0  .................................................  

 50.0  .................................................  

 100.0  .................................................  

 150.0  .................................................  

 200.0  .................................................  

 250.0  .................................................  

ii)  𝐿(𝑔)  ,d; nrwpT Neuj;Jld; khw;wkiltij gpd;tUk; tiugpy; fhl;Lf. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 𝑳(𝒈)  𝒎𝒐𝒍 𝒅 𝒎−𝟑
 

𝟓𝟎 𝟏𝟎𝟎 𝟏𝟓𝟎 𝟐𝟎𝟎 𝟐𝟓𝟎 

𝟎. 𝟎𝟎𝟒 

𝟎. 𝟎𝟎𝟖 

𝟎. 𝟎𝟏𝟐 

𝟎. 𝟎𝟏𝟔 

𝟎. 𝟎𝟐𝟎 

Neuk; (𝒔) 
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iii) jhf;fj;jpd; tupir> tPj khwpyp Mfpatw;iw KiwNa 𝑛, 𝑘 vdf; nfhz;L 

Nkw;gb jhf;fj;jpw;fhd tPjf; Nfhitia vOJf. 

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

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

iv) NkYs;s tiugpidg; gad;gLj;jp fhuzq;fisj; je;J 𝑛 ,d; ngWkhdj;ijj; 

Jzpf. 

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

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

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

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

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

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

v) 127℃ ,y; tPjkhwpyp 𝑘 Mff; fzpf;f. 

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

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

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

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

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

vi) 127℃ ,y; 𝐿(𝑔) ,d; njhlf;f mstpd; 
3

4
 Mfg; gpupifaile;jpUg;gpd; 

nfhs;fyj;jpy; cs;s mKf;fj;ijf; fzpf;f. (Cf;fpapd; fdtsitg; 

Gwf;fzpf;fyhk;) 

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

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

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

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

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

04) (a) 𝐴, 𝐵, 𝐶, 𝐷 vd;git 𝐶5 𝐻11  𝐵𝑟𝑂 vDk; %yf;$w;Wr; #j;jpuj;ijf; nfhz;l xsp 

capu;g;gw;w ehd;F rkgFjpar; Nru;itfs; MFk;. 𝐴 MdJ ePuw;w 𝑍𝑛𝐶𝑙2 nrwpe;j 

𝐻𝐶𝑙 cld; cldbf; fyq;fy; jd;ikiaf; fhl;Lk; vdpDk; 𝐵, 𝐶, 𝐷 Mfpad 

mt;thwhd mtjhdpg;ig jUtjpy;iy. 𝐵, 𝐶, 𝐷 Mfpad 𝑃𝐶𝐶 Kd;dpiyapy; 

KiwNa 𝐸, 𝐹, 𝐺 tpisTfisj; jUfpd;wd. ,it njhydpd; Nrhjidg; 

nghUSld; jhf;fkilAk; 𝐸, 𝐹 Mfpad Ijhd 𝑁𝑎𝑂𝐻 ,d; Kd;dpiyapy; xLq;fy; 

tpisTfisj; jUk; vdpDk; 𝐺 mt;thwhd tpisitj; jUtjpy;iy. 

i) 𝐴, 𝐷, 𝐺 Mfpatw;wpd; fl;likg;Gf;fis ngl;bfspy; tiuf. 

 

 

 

 

 

𝐸     
      𝑑𝑖𝑙 𝑁𝑎𝑂𝐻

         ∆            
        I 

𝑨 𝑫 𝑮 
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ii) 𝐼,   𝐾𝑂𝐻(𝑎𝑞 ) cld; jhf;fk; Gupe;J nfhLf;Fk; tpisT 𝐻> ePuw;w 𝑍𝑛𝑐𝑙2 𝑐𝑜𝑛 𝐻𝐶𝑙 

cld; cldbf;fyq;fisj; jUfpd;wJ. 𝐵, 𝐶, 𝐸, 𝐹, 𝐼, 𝐻 vd;gtw;wpd; 
fl;likg;Gf;fis ngl;bfspy; tiuf. 
 

 

 

 

 

 (b) fPNo jug;gl;Ls;s jhf;fq;fspd; gpujhd Nrjd tpisnghUl;fis 𝑃, 𝑄, 𝑅, 𝑆, 𝑇,

𝑈, 𝑉, 𝑊, 𝑋, 𝑌 Mfpatw;wpd; fl;likg;Gf;fisg; nghUj;jkhd ngl;bfspy; tiuf. 

 

 i) 𝐶𝐻3 − 𝐶 ≡ 𝐶 − 𝐶𝐻2𝐶𝐻3 

𝐻2 𝑝𝑑/𝐵𝑎𝑆𝑂4

FapdyPd;
   𝑃 ii) 𝑂     

𝐵𝑟2(𝑎𝑞 )
      𝑄 

 

 iii) 𝐶𝐻3 −  𝐶 = 𝐶𝐻 − 𝐶𝐻3

𝐻𝐵𝑟

  guxf;irl;L
      𝑅 iv) 𝐶6𝐻5𝐶𝑂𝑂𝐻 

          𝐵𝑟2                     
                 𝑆 

 

 v) 𝐶𝐻3 𝐶𝐻2 𝐶𝑂𝐶𝑙 
𝐶𝐻3 𝐶𝐻2 𝑁𝐻2

     𝑇  vi) 𝐶𝐻3 𝐶𝐻2 𝐶𝐻𝑂
    gPypq;fpd;  
              𝑈 

 

 

 vii) 𝐶6 𝐻5 𝑁2
+ 𝐶𝑙− 

𝑂

𝑁𝑎𝑂𝐻0−5℃

       𝑉 viii) 𝐶𝐻3 𝐶𝑂 𝐶𝐻3        
2 ,4−𝐷𝑁𝑃𝐻 
               𝑊 

 

 ix) 𝑂     

𝑅𝑎𝑛𝑒𝑦 𝑁𝑖

𝐻2 ∆
    𝑋 x) 𝐶𝐻3 𝐶𝐻2 𝑀𝑔𝐵𝑟 

𝑁𝐻3 
       𝑌  

 

 

 

 

 

 

 

 

 

 

 (b) 𝐶𝐻3 𝐶𝑂𝐶𝑙 ,w;Fk; 𝑁𝑎𝑂𝐻 ,w;Fk; ,ilapyhd jhf;fj;jpd; nghwpKiwia vOJf. 

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

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

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

𝑩 𝑪 𝑬 𝑭 𝑰 𝑯 

𝑷 𝑸 𝑹 𝑺 𝑻 

𝑼 𝑽 𝑾 𝑿 𝒀 

𝑁𝐻2 

ePuw;w 𝐴𝑙𝐶ℓ3 

𝐶𝐻3 

fiury; 

ePufw;wy; 
(1) 

(2) 

𝑂𝐻 
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gFjp - B  

fl;Liu tpdhf;fs; 

(,uz;L tpdhf;fSf;F kl;Lk; tpil vOJf) 

05) (a) i) 𝑇𝐾 ,y; 𝑎  𝐴(𝑔) +  𝑏  𝐵 (𝑔)   ⇌ 𝑥  𝑋(𝑔) vDk; rkepiyj; jhf;fj;jpd; 𝐾𝑃  𝐾𝐶 ,ilNa 

njhlu;gpidg; ngWf. 

ii) 𝐹𝑒𝐶𝑙3  , 𝑁𝐻4 𝑆𝐶𝑁(𝑎𝑞) fiury;fisg; gad;gLj;jp rkepiyj; njhFjpapy; nrwptpd; 

ghjpg;gpid vq;fdk; vLj;Jf; fhl;LtPu;? 

iii) kpifasT 𝐴(𝑠) ck; 0.25 𝑚𝑜𝑙  𝐵 (𝑔) ck; %ba tpiwj;j 4.0 𝑑 𝑚3 nfhs;fyj;jpy; 

,lg;gl;L 341℃ ntg;gepiyapy; njhFjp rkepiyia miltjw;F tplg;gl;lJ. 

rkepiyaKf;fk; 5.0 × 105 𝑃𝑎 vd mwpag;gl;lJ.  

(341℃ ,y; 𝑅𝑇 = 5000 𝐽 𝑚𝑜𝑙−1 vdf; nfhs;f) 

𝐴(𝑠) + 𝐵 (𝑔)  ⇌ 2 𝐷(𝑔) 

(1) NkYs;s rkepiyj; jhf;fj;jpw;F 𝐾𝑃 ,w;fhd Nfhitia vOJf. 

(2) 341℃ ,y; 𝐾𝑃 If; fzpf;f. 

(3) 341℃ ,y; 𝐾𝐶 If; fzpf;f. 

(4) gpd;tUk; re;ju;g;gq;fspy; NkNy gFjp (a) (iii) ,y; Fwpg;gplg;gl;l 

rkepiyj; njhFjpapy; Vw;glf;$ba khw;wq;fisg; gz;gwp uPjpapy; tpsf;Ff. 

I) njhFjpapypUe;J rpwpjsT jpz;kk; 𝐴 mfw;wg;gly; 

II) njhFjpapypUe;J rpwpjsT 𝐷 mfw;wg;gly; 

(b) I) gpd;tUk; (i) njhlf;fk; (v) tiuahd $w;Wf;fs; xt;nthd;wpw;Fk; nghUj;jkhd 

nrad;KiwfSf;fhd rkg;gLj;jg;gl;l ,urhadr; rkd;ghLfis vOJf. 

i) FNshuPDila epak ,yj;jpud; Vw;wy; ntg;gTs;Siw −364 𝐾𝐽 𝑚𝑜𝑙−1 

ii) fy;rpaj;jpd; epak gjq;fkhjy; ntg;gTs;Siw 193 𝐾𝐽 𝑚𝑜𝑙−1 

iii) FNshupd; epak mZthjy; ntg;gTs;Siw 121 𝐾𝐽 𝑚𝑜𝑙−1 

iv) 𝑀𝑔 𝐵𝑟2 ,d; epak rhyf ntg;gTs;Siw −2440 𝐾𝐽 𝑚𝑜𝑙−1 

v) 𝐶17  𝐻35  𝐶𝑂𝑂𝐻(𝑠) ,d; epak jfd ntg;gTs;Siw −11386 𝐾𝐽 𝑚𝑜𝑙−1 

 II) 𝑁𝐻4 𝑁𝑂3(𝑠) + 𝑎𝑞  →   𝑁𝐻4(𝑎𝑞 )
+  + 𝑁𝑂3(𝑎𝑞 )

−  vDk; jhf;fj;ijAk; fPNo jug;gl;Ls;s 

25℃ ,yhd ntg;gtpurhadj; juTfisAk; fUJf. 

,urhad ,dq;fs; 𝑁𝐻4 𝑁𝑂3(𝑠) 𝑁𝐻4(𝑎𝑞)
+  𝑁𝑂3(𝑎𝑞)

−  

epak Mf;fy; 

ntg;gTs;Siw 

𝐾𝐽 𝑚𝑜𝑙−1 

−366.4 −132.71 −204.95 

epak vj;jpug;gp 

𝐽𝐾−1 𝑚𝑜𝑙−1 
151.12 113.56 146.52 

 juk; :- 13 (2017) ,urhadtpay; - II 
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i) 25℃ ,y; Nkw;Fwpj;j jhf;fj;jpd; ∆ 𝐻𝜃 If; fzpf;f. 

ii) 25℃ ,y; Nkw;Fwpj;j jhf;fj;jpd; ∆ 𝑆𝜃 If; fzpf;f. 

iii) 25℃ ,y; 𝑁𝐻4 𝑁𝑂3 ePupy; fiuAk; jhf;fk; RakhdJ vd;gij fzpj;jy; 

%yk; tpsf;Ff. 

III) 𝑁2𝑂(𝑔) ,d; gupT ntg;gTs;Siw khw;wj;jpidf; fzpf;f ntg;gtpurhadj; 

juTfs; fPNo jug;gl;Ls;sd. 

  

,urhad ,dq;fs; gpizg;G ntg;gTs;Siw 𝐾𝐽 𝑚𝑜𝑙−1 

𝑁 ≡ 𝑁 946 

𝑁 = 𝑁 418 

𝑂 = 𝑂 498 

𝑁 = 𝑂 607 
 

and ∆ 𝐴𝑓  𝑁2𝑂(𝑔) 
𝜃 = 82 𝐾𝐽 𝑚𝑜𝑙−1 

06) (a) i) jhf;ftPjj;jpid ghjpf;Fk; ehd;F gpujhd fhuzpfisj; jUf. 

ii) NkYs;s fhuzpfspy; xd;W jhf;ftPjj;jpidg; ghjpf;fpd;wJ vd;gij vt;thW 

gupNrhjid thapyhf vLj;Jf; fhl;LtPu;? 

iii) gy;ypd Cf;fy; vDk; gjj;ij tiuaWf;f cjhuzk; xd;Wk; jUf. 

iv) 𝐴(𝑎𝑞 ) +  𝐵(𝑎𝑞 )  →  𝐶(𝑎𝑞) vDk; jhf;fj;ijf; fUJf. 

 ,j;jhf;fj;jpd; ,af;fg; gz;gpaiy Muha;tjw;F nra;ag;gl;l ehd;F 

gupNrhjidfspd; NgWfs; gpd;tUk; ml;ltizapy; jug;gl;Ls;sJ. 
  

gupNrhjid 
Muk;g nryT 

 𝐴(𝑎𝑞 )  / 𝑚𝑜𝑙 𝑑 𝑚−3            𝐵(𝑎𝑞 ) / 𝑚𝑜𝑙 𝑑 𝑚−3 

njhlf;f 
tPjk; 

𝑚𝑜𝑙 𝑑 𝑚−3 𝑠−1 

1 1 × 10−3 2 × 10−2 3 × 10−5 

2 2 × 10−3 2 × 10−2 6 × 10−5 

3 2 × 10−3 4 × 10−2 6 × 10−5 

4 4 × 10−3 3 × 10−2 𝑅 

 

1) nkhj;j jhf;f tupir ahJ? 

2) tPj khwpyp 𝑘 iaf; fzpf;f. 

3) 𝑅 If; fzpf;f. (gupNrhjid 4) 

v)  𝐵(𝑎𝑞 )  khwpypahfg; Ngzg;gLk; NghJ Nkw;Fwpj;j jhf;fj;jpd; miu 

tho;Tf;fhyk; MdJ  𝐴(𝑎𝑞 )  njhlf;f nrwpit rhuhjJ. xU tiuG 

tiff;Fwpg;gpd; JizAld; ,f;$w;iw tpsf;Ff. 

(b) i) 𝑀𝑔 ,d; %yu; mZj;jpzpit vq;qdk; gupNrhjid %yk; jPu;khdpf;fyhk; vd 

tpsf;Ff. 

 ii) xU fyit> J}a nlhyikl;Lld; jhf;fkilahj gjhu;j;jk; 𝐿 ,idAk; 

nfhz;Ls;sJ. ,f;fyitfspdJ 2.00𝑔 khwhj; jpzpT ngwg;gLk; tiuAk; 

td;ikahf ntg;gNkw;wg;gl;lNghJ ngwg;gl;l kPjpahdJ jpzpT 1.12𝑔 MFk;. 

fyitapy; cs;s 𝐶𝑎𝐶𝑂3> 𝐿 vd;gtw;wpd; jpzpT rjtPjq;fisf; fzpf;f. 
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 iii) khwh ntg;g mKf;fj;jpy; thA xd;wpd; guty; tPjk; mjd; mlu;j;jpapd; tu;f;f 

%yj;jpw;F Neu;khW tpfpjrkd; vd;gij vt;thW epWTtPu;> 

 iv) 1 %y; 𝐻2 thAtpw;F −70℃ > 20℃ > 400℃ vDk; ntt;NtW ntg;gepiyfspy; 

mKf;fg;gL fhuzp  𝑍  vjpu; mKf;fk; (𝑃) tiugpid xNu mr;rpy; tiuf. 

 v) td;dkpy td;%y eLepiyahf;fy; ntg;gTs;Siw xU khwpyp vd;gij 

vq;fdk; ePu; fhl;LtPu;? 

 

07) (a) gl;baypy; jug;gl;Ls;s ,urhadg; nghUl;fis khj;jpuk; gad;gLj;jp gpd;tUk; 

khwiy vq;fdk; nra;tPu; vdf; fhl;Lf. 

𝑶 −𝑪𝑯𝑶 → 𝑪𝑯𝟐 = 𝑪 − 𝑪 ≡ 𝑪 −  𝑶 
     

        𝑶 

 

,urhadg; nghUl;fspd; gl;bay; 

𝐵𝑟2 / 𝐶𝐶𝑙4 > 𝐻2𝑂 my;fNfhy; 𝐾𝑂𝐻, 𝑃𝐶𝐶 

𝐶𝐻3𝑀𝑔𝐵𝑟/𝑑𝑟𝑦 𝑒𝑡𝑕𝑒𝑟 

Fwpg;G :- khw;wy; 10 gbfSf;F Nkw;glyhfhJ. 
 

(b) gpd;tUk; jhf;fj; jpl;lj;ij G+uzg;gLj;Jtjw;fhf 𝑅1 − 𝑅7  , 𝐴1 − 𝐴7 Mfpatw;iw 

,dq;fhz;f. 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 
 

𝑹𝟏 

𝑹𝟒 

𝑹𝟐 𝑹𝟑 

𝑹𝟔 

𝑹𝟕 

𝑹𝟓 

𝑨𝟒 𝑨𝟑 

𝑨𝟓 

𝑨𝟔 

𝑨𝟕 

𝑨𝟐 𝑨𝟏 𝑪𝟔𝑯𝟓𝑪𝑯𝟐𝑪𝑶𝑶 𝑪𝑯𝟐 𝟐𝑪𝟔𝑯𝟓 + 

𝑪𝟔𝑯𝟓 −  𝑪𝑯−    𝑶  −  𝑪𝑯𝟐𝑶𝑪𝑶 𝑪𝟔𝑯𝟓 

𝑪𝑯𝟑 
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(c) i) 2 −  𝑏𝑟𝑜𝑚𝑜 −  2 −  𝑚𝑒𝑡𝑕𝑦𝑙𝑏𝑢𝑡𝑎𝑛𝑒> 𝑆𝑜𝑑𝑖𝑢𝑚  𝑚𝑒𝑡𝑕𝑜𝑥𝑖𝑑𝑒 ,ilNaahd jhf;fg; 

nghwpKiwapidj; jUf. 

 

 

  Nkw;jhf;fj;jpy; gpujhd tpisthf 𝐶𝐻3 𝐶𝐻2 −  𝐶 − 𝑂 𝐶𝐻3 ngwg;gLfpwJ. 

 

 

 ii) Ntf epu;za gbf;fhd jhf;fj;ij vOJf. 

 iii) Nkw;jhf;fk; 𝐴 iaAk; 𝐵, 𝐶 vd;Dk; rpwpa tpisTfisAk; jUfpd;wJ. 𝐵, 𝐶 

tpisTfSf;fhd fl;likg;Gf;fisj; jUf. 

 

gFjp - C 
(,uz;L tpdhf;fSf;F kl;Lk; tpil vOJf) 

08) (a) mad; Nru;it 𝐴1 Fspu;ePUld; gupfupf;Fk; NghJ mNrjdr; Nru;it 𝑌 (𝑀𝑟 < 35) 

,d; ePu;f;fiury; cUthf;fg;gl;lJ. 𝑌 ghFepiyj; jputk; ,jd; cUFepiy> 

nfhjpepiy KiwNa 0.43℃ 150℃ MFk;. gpd;tUk; tpdhf;fs; Mtu;j;jd 

ml;ltizapy; cs;s 𝑆, 𝑃 %yfq;fs; mbg;gilahff; nfhz;lit 

 

𝑀1 (cNyhfk;)           𝐴1 (gr;ir Rthiy) 

 

𝐴1 +  𝐴3           𝑌(𝑎𝑞 ) + 𝐴4(𝑠) (ntz;zpwk;) 

 

𝑌(𝑎𝑞 ) + 𝐴2           𝐴3(𝑎𝑞 ) (,U %y td;dkpyk;) 

𝑀1 +  𝐻2𝑂(ℓ)           𝐴5(𝑎𝑞 ) + 𝐴6 (epwkhw;w thA) 

 

 

𝐴𝑔𝑁𝑂3(𝑎𝑞 ) + 𝐴5(𝑎𝑞 )           𝐴7(𝑠) + 𝐴8(𝑎𝑞) +  𝐻2𝑂(ℓ)  

 

𝐴7(𝑠) +  𝑌(𝑎𝑞 )           𝑀2 + 𝐴9(𝑔) +  𝐻2𝑂(ℓ)  

 

 

 

𝑌(𝑎𝑞 )        𝐴9(𝑔) +  𝐴10 

 

i) 𝑌1 > 𝑀1 > 𝑀2 > 𝐴1 njhlf;fk; 𝐴10 vd;gtw;iw ,dq;fhz;f. 

ii) thA epiyapy; 𝑌 d; fl;likg;ig tiuf. 

iii) 𝑌 d; ,U cgNahfq;fs; jUf. 

kpif 𝑂2 
∆ 

𝐶𝐻3 

𝐶𝐻3 𝐴 

(Ijhd Fspu;) 

Fspu; 
njspe;j fhuf; fiury; 

(fgpyk;) 

njspe;j fhuf; fiury; 

(cNyhfk;) 

(epwkw;wJ) 
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(b) ePu;f;fiury; 𝐿 MdJ ehd;F cNyhf mad;fisf; nfhz;Ls;sJ. ,t;TNyhf 

mad;fis ,dq;fhz;gjw;Fg; gpd;tUk; gupNrhjidfs; elhj;jg;gl;ld. 

gupNrhjid mtjhdpg;G 

1) Ijhd 𝐻𝐶𝑙 ,dhy; 𝐿 mkpyg;gLj;jg;gl;lJ. 
ntz;epw tPo;gbT  𝑋1 

cUthfpaJ. 

2) tbfl;lypdhy;  𝑋1 mfw;wg;gl;lJ. ngwg;gl;l gupNrh 

jid (1) ,d; fiurY}lhf 𝐻2𝑆 Fkpopaplg;gl;lJ. 

nrk;kQ;rs; tPo;gbT 

𝑋2 cUthf;fg;gl;lJ. 

3) 𝑋2 tbfl;lypdhy; mfw;wg;gl;lJ. 𝐻2𝑆 Kw;whf 

mfw;wg;gLk; tiu tbjputk; nfhjpf;f itf;fg; 

gl;lJ. fiury; Fspuhf;fg;gl;L 𝑁𝐻4𝐶𝑙 Nru;f;fg;gl;L 

𝑁𝐻4𝑂𝐻 Nru;f;fg;gl;lJ. 

nrq;fgpy tPo;gbT 

 𝑋3  ngwg;gl;lJ. 

4) 𝑋3 tbfl;lypdhy; mfw;wg;gl;lJ. fiury; #lhf;fg; 

gl;lJ. gpd; Fsputplg;gl;L  𝑁𝐻4 2𝐶𝑂3 fiury; 

Nru;f;fg;gl;lJ. 

ntz;tPo;gbT  𝑋4  

xd;W ngwg;gl;lJ. 

  

𝑋1 , 𝑋2 , 𝑋3 , 𝑋4  tPo;gbTfSf;fhd gupNrhjid 

gupNrhjid mtjhdpg;G 

1) 𝑋1 ePUld; Nru;j;J nfhjpf;f itf;fg;gl;lJ. 
 𝑋1 fiue;J> njspe;j fiury; 

𝑌1 ngwg;gl;lJ.  

2) 𝑌1 Fsputplg;gl;lJ. 
ntz;zpw Crpg;gspq;F tPo; 

gbT ngwg;gl;lJ. 

3) 𝑋3 Ijhd 𝐻𝐶𝑙 ,y; fiuf;fg;gl;lJ. gpd; 

𝑁𝐻4𝑆𝐶𝑁 Nru;f;fg;gl;lJ. 

kQ;rs; epw njspj;j fiury; 

FUjpr; rptg;ghf khwpaJ. 

4) 𝑋4 nrwpe;j 𝐻𝐶𝑙 ,y; fiuf;fg;gl;lJ. fiury; 

Rthiy Nrhjid nra;ag;gl;lJ. 
vJTk; mtjhdpf;fg;gltpy;iy. 

 

i) fiury; 𝐿 ,y; cs;s ehd;F cNyhf mad;fisAk; ,dq;fhz;f. 

ii)  𝑋1 > 𝑋2 >  𝑋3 > 𝑋4 tPo;gbTfspd; ,urhad #j;jpuq;fisj; jUf. 

iii) FUjpr; rptg;gpw;F fhuzkhd madpd; #j;jpuj;ij jUf. 

 

(c) gpd;tUk; xt;nthU tiff;Fk; rkd;gLj;jpa ,urhadr; rk;dghL xd;W jUf. 

i) 𝐻2𝑆 jho;j;jpahfj; njhopw;gLk; jhf;fk; 

ii) 𝑁𝑎𝑂𝐻 jho;j;jpahfj; njhopw;gLk; jhf;fk; 

iii) 𝐻2𝑂 jho;j;jpahfj; njhopw;gLk; jhf;fk; 

iv) 𝑆𝑂2 xl;rpNaw;wpahfj; njhopw;gLk; jhf;fk; 

v) 𝐻𝑁𝑂3 %ykhfj; njhopw;gLk; jhf;fk; 
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09) (a) 8.1 𝑔 Nru;it 𝐴  2.3 𝑔 𝑁𝑎> 2.6 𝑔 𝐶𝑟 cld; 𝑂 ,id khj;jpuk; nfhz;Ls;sJ. 𝐴 apd; 

%yu; jpzpT 180 𝑔 𝑚𝑜𝑙−1 ,Yk; FiwthFk;. 𝐴 d; %yf;$w;Wr; #j;jpuk; ahJ?  

 𝐴 d; ePu;f;fiury; 𝐻2𝑆𝑂4 ,dhy; mkpyg;gLj;Jk; NghJ 𝐵 ngwg;gl;lJ. 𝐵,

 𝑁𝐻4 2 𝑆𝑂4 cld; gupfupf;fg;gLk; NghJ epwKila Nru;it 𝐶 ngwg;gl;lJ. jpz;k 

𝐶> 𝑁𝑎𝑂𝐻 cld; ntg;gNkw;wpa NghJ thA 𝐷 tpistpd; xd;whfg; ngwg;gl;lJ. 

cNyhf 𝑀𝑔> thA 𝐷 cld; ntg;gNkw;wpa NghJ ntz;zpwj; jpz;kk; 𝐸 

ngwg;gl;lJ. 𝐸 ,id 𝐷2𝑂 cld; gupfupf;Fk; NghJ thA 𝐺 ngwg;gl;lJ. 

ntg;gNkw;wpa cNyhf nghw;whrpak; thA 𝐺 cld; jhf;fk; Gupe;J <uZthA 𝐿 

ngwg;gl;lJ. 𝐷2𝑂 (bA+w;wpak; xf;irl;L) (𝑁𝑎 = 23  𝐶𝑟 = 52  𝑂 = 16) 

i) 𝐴, 𝐵, 𝐶, 𝐷, 𝐸, 𝐺, 𝐿 vd;gtw;iw ,dq;fhz;f. 

ii) jpz;k 𝐶 ntg;gNkw;Wk; NghJ mtjhdj;ijAk; ,urhadr; rkd;ghl;ilAk; 

jUf. 

iii) I) 𝐴 ,d; ePu;fiury; Ijhd 𝐻2𝑆𝑂4 ,dhy; mkpyg;gLj;Jk; NghJk;  

II) 𝐵 ,d; ePu;f;fiury; 𝑑𝑖𝑙 𝑁𝑎𝑂𝐻 cld; gupfupf;Fk; NghJ mtjhdq;fisAk; 

mjDld; njhlu;Gila ,urhad rkd;ghl;bidAk; jUf. 

iv) thA 𝐷  

(I) 𝐶𝑢𝑂  

(II) 𝐶𝑙2  

vd;gtw;Wld; milAk; jhf;fj;jpd; rkd;gLj;jpa ,urhadr; rkd;ghl;ilAk; 

Njitahd epge;jidfisAk; jUf. 

 

(b) 𝑆𝑛 𝐶𝑂3 > 𝑆𝑟 𝐶𝑂3 > 𝑀𝑔 𝐶𝑂3>  𝑁𝐻4 2 𝐶𝑂3 vd;gtw;wpd; ngau; Fwpg;gplg;glhj 

khjpupfs;> fha;r;rp tbj;j ePu;> Ijhd 𝐻𝐶𝑙> nfhjpFoha;fs;> Nrhjidf;Foha;fs;> 

cau; ntg;gepiyf;F ntg;gNkw;wf;$ba RluLg;G Mfpad ckf;Fj; jug;gl;Ls;sd. 

NkNy Fwpg;gpl;l nghUl;fis khj;jpuk; gad;gLj;jp ,e;j fhgNdw;Wf;fis ePu; 

vq;qdk; ,dk;fhz;gPu;? 

 

(c) ,Uk;gpd; jhJ khjpup 𝐹𝑒2𝑂3 > 𝐹𝑒𝑂 cld; jhf;fkw;w 𝑌 ,idAk; nfhz;Ls;sJ. 

4.0 𝑔 khjpup 50 𝑐𝑚3 𝐾𝐼 fiurYld; 𝐹𝑒3+ KOtJk; 𝐹𝑒2+ Mf khWk;tiuAk; mkpy 

Clfj;jpy; gupfupf;fg;gl;lJ. fiury; 200 𝑐𝑚3 tiu ePu; Nru;j;J Ijhf;fg;gl;lJ.  

 Ijhf;fg;gl;l fiurypd; 25 𝑐𝑚3 gFjp 0.05 𝑚𝑜𝑙 𝑑 𝑚−3 𝑁𝑎2 𝑆2 𝑂3 fiurYld; 

khg;nghUs; fhl;b Kd;dpiyapy; epakpf;fg;gl;lJ. Njitg;gl;l fdtsT 20 𝑐𝑚3 

MFk;. Ijhf;fg;gl;l fiurypd; ,d;DnkhU 25 𝑐𝑚3 gFjp 0.05 𝑚𝑜𝑙 𝑑 𝑚−3  

𝐻+/ 𝐾 𝑀𝑛𝑂4 fiurYld; epakpf;fg;gl;lJ. Njitahd fdtsT 8 𝑐𝑚3 MFk;.  

i) NkNy eilngWk; jhf;fq;fspd; rkd;gLj;jpa ,urhad rkd;ghLfisj; jUf. 

ii) fyitapy; 𝐹𝑒2𝑂3 > 𝐹𝑒𝑂 ,d; jpzpT rjtPjq;fisf; fzpf;f. 

(𝐹𝑒 = 56  𝑂 = 16) 
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10) (a) 𝐶𝑟 𝐶𝑙3 MdJ Kw;whf 𝑆2 𝑂8
2− cld; jhf;fkile;J ,UFNuhNkw;W> Sulphate (vi) 

mad;fis tpisTfshfj; je;jJ. 

i) miu mad; jhf;f rkd;ghLfisj; jUf. 

ii) jhf;fj;jpd; <Lnra;j mad; rkd;ghl;ilj; jUf. 

iii) Nkw;ngw;w tpisTfs; mkpy Clfj;jpy; 8.52 𝑔 kpif ngu];mNkhdpak; 

ry;Ngw;Wld; jhf;fk; Gupar; nra;ag;gl;lJ. jhf;fk; Gupahj 𝐹𝑒2+> 0.1 𝑚𝑜𝑙 𝑑 𝑚−3 

𝐻+/𝐾2 𝐶𝑟2 𝑂7 cld; epakpf;f mjd; 12 𝑐𝑚3 Njitg;gl;lJ. 

1) jhf;fk; Gupahj 𝐹𝑒2+ %y; msT ahJ? 

2) 𝐶𝑟 𝐶𝑙3 ,d; jpzpitf; fzpf;f. 

(𝐶𝑟 = 52 ,  𝐶𝑙 = 35.5 ,  𝐹𝑒 = 56 ,  𝑆 = 32 ,  𝑁 = 14 ,  𝑂 = 16 ,  𝐻 = 1) 

(b) 3k; Mtu;j;jd %yfq;fspd; mjpcau; xl;rpNaw;w vz; xf;irl;Lf;fspd;  

i) mkpy %y ,ay;G 

ii) mad; ,ay;G 

vd;gtw;iw tpsf;Ff. 

 

(c) i) 0.25 𝑚𝑜𝑙 𝑑 𝑚−3 > 100 𝑐𝑚3 nghw;whrpak; iej;jpNuw;W> 0.5 𝑚𝑜𝑙 𝑑 𝑚−3 100 𝑐𝑚3 

kf;dPrpak; iej;jpNuw;W> 0.1 𝑚𝑜𝑙 𝑑 𝑚−3 50 𝑐𝑚3 chromium (III) nitrate xd;whff; 

fyf;fg;gl;l fiurypy; 𝑁𝑂3
− ,d; nrwpit 𝑃𝑃𝑚 ,y; jUf. 

 ii)  𝑁𝐻4 2 𝑆𝑂4 .  𝐹𝑒2  𝑆𝑂4 3 . 12 𝐻2𝑂 ePupy; fiuf;fg;gl;l fiury; 𝐹𝑒3+ mad; nrwpT 

168 𝑃𝑃𝑚 𝑆𝑂4
2− mad; nrwpit 𝑃𝑃𝑚 ,y; fzpf;f. (𝐹𝑒 = 56  𝑆 = 32  𝑂 = 16) 

 iii) 25 𝑚𝑔  𝑀  𝑂𝐻 2 > 500 𝑐𝑚3 fiurypy; fiue;Js;sJ.  

  𝑀  𝑂𝐻 2 ,d; %yu;jpzpT 100 𝑔 𝑚𝑜𝑙−1 fiurypd; mlu;j;jp 1.0 𝑔 𝑐𝑚3  

1) 𝑀  𝑂𝐻 2 ,d; jpzpTg; gpd;dk; 𝑃𝑃𝑚 ,y; ahJ? 

2) fiurypy; fiuaj;jpd; nrwpT  

(a) 𝑚𝑔 𝑚−3 

(b) 𝑚 𝑚𝑜𝑙 𝑑 𝑚−3 y; fzpf;f. 

 

 

 

 


