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m„Rbkxj 
 cÖkœ  01   (i) CO2 + H2O →H2CO3 
 (ii) N2 + O2 → 2NO 

K. `nb wewµqv Kv‡K e‡j? 1 
L. wbtmiY I e¨vcb ỳwU wfbœ cÖwµqv †Kb? 2 
M. (i) b¤̂i wewµqvq Drcv‡`i †¶‡Î ÔC’ Gi RviY gvb 

wbY©q Ki| 3 
N. (i) Ges (ii) b¤̂i wewµqv ỳBwUi Df‡qB ms‡hvRb 

wewµqv n‡jI †Kej GKwU ms‡k­lY wewµqv- hyw³mn 
we‡k­lY Ki| 4 

[Aa¨vq 7 Gi Av‡jv‡K] 
1bs cÖ‡kœi DËi 

h †Kv‡bv †gŠj ev †hŠM‡K evqyi Aw·‡R‡bi Dcw¯’wZ‡Z cywo‡q 
Zvi Dcv`vb †gŠ‡ji A·vB‡W cwiYZ Kivi cÖwµqv‡K `nb wewµqv e‡j| 
i wbtmiY I e¨vcb ỳwU wfbœ cÖwµqv| wbtmiY n‡jv mi“ wQ ª̀c‡_ 
†Kv‡bv M¨v‡mi AYyMy‡jvi D”PPvc †_‡K wbæPvc AÂ‡j †ewi‡q 
Avmvi cÖwµqv| A_©vr mi“ wQ ª̀c‡_ †Kv‡bv M¨v‡mi AYyMy‡jvi D”PPvc 
†_‡K wbæPvc AÂ‡j †ewi‡q Avmvi cÖwµqv| Avi e¨vcb n‡jv 
†Kv‡bv gva¨‡g KwVb, Zij ev M¨vmxq e¯‘i ¯̂Ztù‚Z© I mgfv‡e 
cwie¨vß nIqvi cÖwµqv| A_©vr ¯^Ztù‚Z© cÖwµqv Ges G cÖwµqvq 
KwVb, Zij ev M¨vmxq e¯‘ mgfv‡e cwie¨vß nq| 
j DÏxc‡Ki (i) bs wewµqvi Drcv` A_©vr H2CO3 Gi †K›`ªxq 
cigvYy 'C' Gi RviY gvb wbY©q : 
awi, H2CO3 G C-Gi RviY msL¨v = X 
 (+1)  2 + X + ( 2)  3 = 0 
 2 + X + ( 6) = 0  
 X  4 = 0 
 X = + 4 
AZGe, DÏxc‡Ki (i) bs wewµqvi Drcv` H2CO3 Gi †¶‡Î C-Gi 
RviY gvb = + 4 

k DÏxc‡Ki (i) I (ii) bs wewµqv ỳBwUi Df‡qB ms‡hvRb 
wewµqv n‡jI †Kej gvÎ GKwU ms‡kÐlY wewµqv e³e¨wU mwVK| 
wb‡æ Zv hyw³mn we‡kÐlY Kiv n‡jvÑ 
wewµqv ỳwU n‡jv : 
(i) CO2 + H2O  H2CO3 
(ii) N2 + O2  2NO 
Avgiv Rvwb, †h †iW· wewµqvq ỳB ev Z‡ZvwaK ivmvqwbK c`v_© 
ci¯•‡ii mv‡_ hy³ n‡q GKwUgvÎ Drcv` Drcbœ K‡i Zv‡K 
ms‡qvRb wewµqv e‡j| 
DwjÐwLZ wewµqv ỳwU‡Z CO2 I  H2O Ges  N2  I O2 ci¯•i hy³ 
n‡q h_vµ‡g  H2CO3 I NO Drcbœ K‡i| myZivs wewµqvØq n‡jv 
ms‡hvRb wewµqv| 

Avevi Rvwb, †h mKj ms‡qvRb wewµqvq ïaygvÎ †gŠwjK c`v_© hy³ 
n‡q GKwUgvÎ Drcv` Drcbœ K‡i Zv‡K ms‡kÐlY wewµqv e‡j| 
msÁvbyhvqx DcwiD³ wewµqv ỳwUi g‡a¨ (ii) b¤̂i wewµqv n‡jv 
ms‡kÐlY wewµqv| 
ZvB Av‡jvPbv †_‡K ejv hvq, (i) I (ii) b¤^i wewµqv ms‡hvRb wewµqv 
n‡jI †KejgvÎ (ii) b¤̂i wewµqv ms‡kÐlY wewµqvÑ e³e¨wU mwVK| 

 cÖkœ  02   (i)  CH3 CH2COONa + NaOH CaO



 X + Na2CO3 

 (ii)  †cÖvwcb cwjgviKiY  Y  
K. A¨vjKvBj g–jK Kx? 1 
L. †cÖvwcb‡K Am¤•„³ †hŠM ejv nq †Kb? 2 
M. X n‡Z Kxfv‡e B_vbj cvIqv hvq? mgxKiYmn e¨vL¨v Ki| 3 
N. DÏxc‡Ki ÔY’ †hŠMwU Avgv‡`i Rxe‡bi Rb¨ †hgb 

cÖ‡qvRbxq, †Zgwb Gi ¶wZKi cÖfve I i‡q‡Q- g–j¨vqb Ki| 4 
[Aa¨vq 11 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 
h A¨vj‡Kb †_‡K GKwU H-cigvYy AcmvwiZ n‡j †h g–jK ev 
MÖ“c MwVZ nq Zv-B A¨vjKvBj g–jK| A¨vjKvBj g–j‡Ki mvaviY 
ms‡KZ CnH2n + 1. 

i Avgiv Rvwb, †h mKj Kve©b wkK‡j Kgc‡¶ GKwU Kve©b-
Kve©b wØeÜb ev wÎeÜb _v‡K, Zv‡K Am¤•„³ nvB‡WªvKve©b e‡j| 
†cÖvwcb AYy‡Z GKwU Kve©bKve©b wØeÜb we`¨gvb| ZvB 
†cÖvwcb‡K Am¤•„³ †hŠM ejv nq| 

j DÏxc‡Ki wewµqvwU c–Y© K‡i cvB, 

CH3CH2COONa + NaOH CaO



 H3C – CH3

X
 + Na2CO3 

D³ wewµqvq cÖvß  'X' †hŠMwU n‡jv B‡_b| B‡_b n‡Z wb‡æv³ 
wewµqvi gva¨‡g B_vbj cȪ ‘Z Kiv hvq|  
B‡_b, †K¬vwi‡bi mv‡_ wewµqv K‡i B_vBj †K¬vivBW bvgK 
A¨vjKvBj _¨vjvBW Drcbœ K‡i| 

H3C  CH3 + Cl2 
hv H3C  CH2  Cl + HCl. 

AZtci Drcbœ B_vBj †K¬vivBW‡K jNy Rjxq KOH `ªe‡Yi mv‡_ 
hy³ Ki‡j B_vbj bvgK A¨vj‡Kvnj Drcbœ nq| 
H3C  CH2  Cl + KOH(aq)  H3C  CH2  OH

(B_vbj)
 + KCl 

AZGe D³ cÖwµqvq 'X' †hŠM B‡_b n‡Z B_vbj cÖ¯‘Z Kiv hvq| 

imvqb 
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k DÏxc‡Ki (ii) bs wewµqv m¤•–Y© K‡i cvB, 

n CH2 = CH (CH3) 
†cÖvwcb

  140 atm120C
TiCl3

 ( CH2  CH (CH3) )n

cwj‡cÖvwcb
(Y)

 

myZivs DÏxc‡Ki 'Y' †hŠMwU n‡jv cwj‡cÖvwcb| hv GKwU 
_v‡g©vcÐvw÷K| D³ †hŠMwU Avgv‡`i Rxe‡bi Rb¨ †hgb cÖ‡qvRbxq 
†Zgwb Gi ¶wZKi cÖfveI i‡q‡QÑ Dw³wU h_v_©|  
_v‡g©vcÐvw÷K Avgv‡`i ˆ`bw›`b Rxe‡bi GKwU Myi“Z¡c–Y© Dcv`vb| 
hv‡K evievi Mjv‡bv I wewfbœ AvK…wZi e¯‘‡Z cwiYZ Kiv hvq| 
cwj‡cÖvwcb n‡Z PgKcÖ̀  cÐvw÷K iwk, †evZj, _vjvevmb BZ¨vw` 
cÖ‡qvRbxq e¯‘ cȪ ‘Z Kiv nq| A_P c–‡e©Kvi mg‡q GMy‡jv 
cȪ ‘wZ‡Z wewfbœ avZy I cÖvK…wZK Zš‘ e¨envi Kiv n‡Zv| cÐvw÷K 
G‡`i Zzjbvq cvZjv I B”Qvbyhvqx iƒc I wewfbœ AvKv‡ii e¯‘ 
ˆZwi Kiv hvq| hv Avgv‡`i cvwicvwiK Rxeb‡K Av‡iv AvKl©Yxq 
I ¯^v”Q›`¨gq K‡i Zz‡j‡Q| 
wKš‘ cÐvw÷K RvZxq Gme e¯‘i cwi‡e‡ki Dci e¨vcK ¶wZKi 
cÖfve i‡q‡Q| cÐvw÷‡Ki e¯‘‡K Avgiv gvwU ev cvwb‡Z †dwj| hv 
e¨vK‡Uwihv Øviv ¶q cÖvß nq bv| eis `xN© mgq GKB Ae¯’vq 
_vKv n‡”Q kni GjvKvi Rjve×Zvi cÖavb KviY| kyay ZvB bq, 
cÐvw÷K gvwU I cvwbi –̀lY NUvq Ges cwi‡e‡ki fvimvg¨ bó K‡i| 
ZvB Av‡jvPbvi †cÖ¶vc‡U ejv hvq, DÏxc‡Ki 'Y' A_©vr 
cwj‡cÖvwcb †hŠMwU Avgv‡`i Rxe‡bi Rb¨ †hgb cÖ‡qvRbxq, †Zgwb 
Gi ¶wZKi cÖfveI i‡q‡QÑ Dw³wU h_v_©| 
 cÖkœ  03   

P   Ne 
Na X Y.............. Z 
Q   R 

[P, Q, X, Y, Z, R cÖZxKx A‡_© e¨eüZ] 
K. B‡jKUªb Avmw³ Kv‡K e‡j? 1 
L. †K¬vwib GKwU n¨v‡jv‡Rb †gŠjÑe¨vL¨v Ki| 2 
M. cvigvYweK fi ch©vq mviwYi g–jwfwË bqÑ DÏxc‡Ki Z 

Ges Q Gi Av‡jv‡K e¨vL¨v Ki| 3 
N. P, Q, X, Y †gŠjmg–n‡K cvigvYweK AvKv‡ii EaŸ©µ‡g 

mvwR‡q Gi †hŠw³K KviY we‡kÐlY Ki| 4 
[Aa¨vq 4 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 
h †Kv‡bv †gŠ‡ji 1 mol PvR© wbi‡c¶ M¨vmxq wew”Qbœ cigvYy 
1mol B‡jKUª‡bi mv‡_ hy³ n‡q GKK FYvÍK PvR©hy³ M¨vmxq 
Avqb m„wó Ki‡Z †h cwigvY kw³ wbM©Z nq, Zv‡K †mB †gŠ‡ji 
B‡jKUªb Avmw³ e‡j| 
i n¨v‡jv‡Rb gv‡b jeY Drcv`bKvix Ges Gi g–j Drm mvgyw ª̀K 
jeY| n¨v‡jv‡Rb †gŠjMy‡jvi mv‡_ avZz hy³ n‡q jeY MwVZ nq| 
†hgbÑ †K¬vwib (Cl) †gŠj †mvwWqvg (Na) avZzi mv‡_ hy³ n‡q 
†mvwWqvg †K¬vivBW (NaCl) jeY MwVZ nq| ZvB †K¬vwib GKwU 
n¨v‡jv‡Rb †gŠj| 
j DÏxc‡Ki Z I Q †gŠj ỳwU n‡jv Ar I K| G‡`i B‡jKUªb 
web¨vm wbæiƒcÑ  
18Ar  1s2 2s2 2p6 3s2 3p6  
19K  1s2 2s2 2p6 3s2 3p6 4s1  
B‡jKUªb web¨vm n‡Z †`Lv hvq, Ar Gi me©ewnt¯’ kw³¯@i 4| 
A_©vr †gŠjwUi ch©vq 3 I MÖ“c-18| Ab¨w`‡K K †gŠjwUi me©ewnt¯’ 
kw³¯@i 4| A_©vr †gŠjwUi ch©vq 4 Ges MÖ“c 1|  
A_©vr Dc‡iv³ Av‡jvPbv †_‡K †evSv hvq, cvigvYweK fi ch©vq 
mviwYi g–jwfwË bq| B‡jKUªb web¨vmB ch©vq mviwYi g–jwfwË|  

k DÏxc‡Ki P, Q, X I Y †gŠj PviwU n‡jv h_vµ‡g Li, K, Mg 
I Al| †gŠjMy‡jvi cvigvYweK AvKv‡ii EaŸ©µ‡g mvwR‡q Gi 
†hŠw³K KviY wb‡P we‡kÐlY Kiv n‡jvÑ  
Avgiv Rvwb, GKB ch©v‡qi evg n‡Z Wv‡b cvigvYweK msL¨v e„w×i 
mv‡_ mv‡_ †gŠ‡ji cvigvYweK AvKvi µgvš̂‡q n«vm cvq| KviY evg 
†_‡K Wv‡b †gŠ‡ji wbDwK¬qv‡m µgvš̂‡q GKwU K‡i †cÖvUb e„w× †c‡Z 
_v‡K Ges ewnt¯’ kw³¯@‡i Abyiƒcfv‡e B‡jKUªb msL¨v e„w× †c‡Z 
_v‡K wKš‘ B‡jKUª‡bi ¯@‡ii †Kv‡bv cwieZ©b nq bv| d‡j ewnt¯’ 
B‡jKUªb wbDwK¬qv‡mi w`‡K †ewk AvK…ó nq Ges †mB m‡½ 
cvigvYweK e¨vmva© µgvš̂‡q n«vm cvq| Avevi ch©vq mviwYi GKB MÖ“‡c 
Aew¯’Z †gŠjmg–‡ni cvigvYweK AvKvi cvigvYweK msL¨v e„w×i 
mv‡_ mv‡_ Dci †_‡K wb‡P e„w× cvq| KviY GKB MÖ“‡c Dci †_‡K 
wb‡P cvigvYweK msL¨v e„w×i mv‡_ mv‡_ cigvYyi kw³¯@i e„w× 
cvq| d‡j cigvYyi AvKvi e„w× cvq| G‡¶‡Î ch©vq mviwYi 3q 
ch©v‡qi †gŠj Mg MÖ“c-2 Ges Al MÖ“c-13 †Z Aew¯’Z| Avevi MÖ“c-1 
Gi †gŠj Li 2q ch©v‡q Ges K 4_© ch©v‡q Aew¯’Z|  
myZivs †gŠjMy‡jv‡K cvigvYweK AvKv‡ii EaŸ©µg Abymv‡i mvwR‡q 
cvB, Li < AL < Mg < K| 
 cÖkœ  04  A¨vj‡Kvnj †kÖwYi GKwU †hŠ‡Mi 12g †K we‡kÐlY K‡i 
7.2 gm C I 1.6 gm H cvIqv †Mj| 

K. RviY msL¨v Kv‡K e‡j? 1 
L. Zxeª GwmW I Zxeª ¶v‡ii cÖkgb Zvc – 57.34kJ –e¨vL¨v Ki| 2 
M. DÏxc‡Ki †hŠMwUi AvYweK fi 60 n‡j AvYweK ms‡KZ 

wbY©q Ki| 3 
N. DÏxc‡Ki †hŠM †_‡K ˆRe GwmW Ges A¨vjwKb cȪ ‘Z 

Kiv m¤¢eÑ mgxKiYmn we‡kÐlY Ki| 4 
[Aa¨vq 6 I 11 Gi mgš̂‡q] 

4bs cÖ‡kœi DËi 
h B‡jKUªb Z¨vM ev MÖn‡Yi d‡j †Kv‡bv †gŠ‡j Drcbœ abvÍK ev 
FYvÍK Avavb msL¨v‡K H †gŠ‡ji RviY msL¨v e‡j| 
i K¶ ZvcgvÎvq GwmW I ¶v‡ii wewµqvq GK †gvj cvwb 
ˆZwi‡Z Drcbœ Zvc n‡jv cÖkgb Zvc| G wewµqvq GwmW †_‡K 
cÖvß H+ Avqb I ¶vi †_‡K cÖvß OH– Avqb wewµqv K‡i GK 
†gvj cvwb Drcbœ K‡i Ges cvwb Drcbœ Ki‡Z – 57.34kJ/mole 
Zvc Drcbœ nq| Zxeª GwmW I Zxeª ¶v‡ii wewµqvq cvwb Drc‡bœ 
wbw ©̀ó cwigvY Zvc AcwiewZ©Z _v‡K| ZvB Zxeª GwmW I Zxeª 
¶v‡ii cÖkgb Zvc – 57.34kJ nq| 
j DÏxc‡K cÖ̀ Ë A¨vj‡Kvnj †kÖwYi †hŠ‡Mi 12g-†K we‡kÐlY K‡i 
7.2g cwigvY C Ges 1.6g cwigvY H cvIqv hvq| 
 †hŠ‡M C Gi mshywZ = 

7.2
12   100% = 60% 

 H Gi mshywZ = 
1.6
12    100% = 13.33% 

A¨vj‡Kvnj †kÖwYi †hŠM C, H I O cigvYyi mgš^‡q MwVZ nIqvq 
†hŠMwU‡Z Aewkó cigvYywU O Gi mshywZ = {100 – (60 + 
13.33)}% = 26.67%| 
†hŠMwUi cÖvß gvbMy‡jv e¨envi K‡i ¯’–j ms‡KZ wbY©q Kiv nq 
Ges G †_‡K AvYweK ms‡KZ †ei Kiv hvq| 
¯’‚j ms‡KZ wbY©q : cÖ̀ Ë †gŠjMy‡jvi kZKiv mshywZ‡K Zvi 
cvigvYweK fi w`‡q fvM K‡i cvB, 

C = 
60
12 = 5 

H = 
13.33

1  = 13.33 

O = 
26.67

16  = 1.666 
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fvMdj gvbMy‡jvi g‡a¨ ¶z`ªZg msL¨v Øviv fvMdjMy‡jv‡K fvM 
K‡i cvB, 

C = 
5

1.666 = 3 

H = 
1.33
1.666 = 8 

O = 
1.666
1.666 = 1 

  †hŠMwUi ¯’‚j ms‡KZ = C3H8O1 = C3H8O 
¯’‚j ms‡K‡Zi AvYweK fi = 12  3 + 1  8 + 16 = 60 
DÏxcK Abyhvqx †hŠMwUi Av‡cw¶K AvYweK fi = 60 
awi, †hŠMwUi AvYweK ms‡KZ = (C3H8O)n 

 Avgiv Rvwb, n = 
Av‡cw¶K AvYweK fi

¯’–j ms‡K‡Zi AvYweK fi = 
60
60 = 1  

 †hŠMwUi AvYweK ms‡KZ = (C3H8O)1 = C3H8O 
AZGe, †hŠMwUi AvYweK ms‡KZ C3H8O| 
k ÔMÕ n‡Z cÖvß, DÏxc‡Ki A¨vj‡Kvnj †kÖwYi †hŠMwU n‡jv 
†cÖvcvbj (CH3 – CH2 – CH2 – OH)| †cÖvcvbj †_‡K ˆRe Gwm‡Wi 
mg‡MvÎxq †kÖwYi †hŠM †cÖvcvbwqK GwmW Ges A¨vjwKb mg‡MvÎxq 
†hŠM †cÖvwcb cȪ ‘ZKi‡Yi mgxKiY wb‡P we‡kÐlY Kiv n‡jvÑ 
†cÖvcvjb‡K kw³kvjx RviK K2Cr2O7 I H2SO4 Øviv RvwiZ Ki‡j 
cÖ_‡g †cÖvcvb¨vj I cieZ©x‡Z †cÖvcvbwqK GwmW Drcbœ K‡i| 
CH3 – CH2 – CH2 – OH + [O] K2Cr2O7H2SO4

 CH3 – CH2 – CHO 
 †cÖvcvbj  †cÖvcvb¨vj 

CH3 – CH2 – CHO + [O] K2Cr2O7H2SO4
 CH3 – CH2 – COOH 

 †cÖvcvb¨vj  †cÖvcvbwqK GwmW 
Avevi †cÖvcvb‡ji mv‡_ wbi“̀ K wn‡m‡e H2SO4 †hvM Ki‡j Zv 
†hŠMwU †_‡K cvwb AcmviY K‡i| G‡Z Drcbœ mvj‡dU †hŠM‡K 
we‡qvwRZ Ki‡j †cÖvwcb ˆZwi n‡e| 
CH3 – CH2 – CH2 – OH + H – SO4H 100C–––  

CH3 – CH2 – CH2SO4H + H2O 

CH3 – CH2 – CH2SO4H 170C––– CH3 – CH = CH2 + H2SO4 
 †cÖvwcb 
myZivs †cÖvcvbj †_‡K ˆRe GwmW Ges A¨vjwKb cȪ ‘Z Kiv m¤¢e| 

 cÖkœ  05   

†gŠj ch©vq MÖ“c 
X 2 15 
Y 3 17 

 [X, Y †Kv‡bv †gŠ‡ji cÖZxK bq, cÖZxKx A‡_© e¨eüZ|] 
K. AiweU Kv‡K e‡j? 1 
L. 4d Ges 6s Gi g‡a¨ †Kvb AiweUv‡j B‡jKUªb Av‡M 

cÖ‡ek Ki‡e? e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'Y' †gŠjwUi GKwU cigvYyi fi wbY©q Ki| 3 
N. 'X2' I 'Y2' M¨vm `yBwUi e¨vcb nvi Gi Zzjbv Ki| 4 

[Aa¨vq 2 I 3 Gi mgš̂‡q] 
5bs cÖ‡kœi DËi 

h cigvYyi wbDwK¬qv‡mi Pviw`‡K B‡jKUªbmg–n AveZ©‡bi Rb¨ 
†h e„ËvKvi K¶c_ i‡q‡Q †mMy‡jv‡K AiweU e‡j| 
i 4d I 6s AiweUv‡ji g‡a¨ †KvbwU‡Z Av‡M B‡jKUªb cÖ‡ek 
Ki‡e, Zv wb‡æ e¨vL¨v Kiv n‡jvÑ 
4d AiweUv‡ji †¶‡Î, 
(n + l) Gi gvb = 4 + 2 = 6 

Ges 6s AiweUv‡ji †¶‡Î, 
(n + l) Gi gvb = 6 + 0 = 6 
GLv‡b 4d I 6s AiweUv‡ji gvb GKB| hw` `yB ev Z‡ZvwaK 
AiweUv‡ji gvb GKB nq Z‡e †h AiweUv‡ji cÖavb kw³¯@‡ii 
gvb Kg †mB AiweUv‡j B‡jKUªb Av‡M cÖ‡ek Ki‡e| †mB g‡Z 4d 
I 6s AiweUv‡ji g‡a¨ 4d AiweUv‡ji cÖavb kw³¯@‡ii gvb Kg| 
myZivs B‡jKUªb 4d AiweUv‡j Av‡M cÖ‡ek Ki‡e| 
j DÏxc‡Ki Z…Zxq ch©v‡qi 17bs MÖ“‡ci ÔYÕ †gŠjwU n‡jv Cl| 
†K¬vwib †gŠjwUi GKwU cigvYyi fi wb‡æ wbY©q Kiv n‡jvÑ 
Avgiv Rvwb, 
w
M = 

N
NA

 

 w = 
N  M

NA
 

 = 
1  35.5

6.023  1023 

 = 5.894  1023g 

GLv‡b, 
†K¬vwib cigvYyi msL¨v, N = 1wU 
A¨v‡fv‡M‡Wªv msL¨v, NA = 6.023  1023 
†K¬vwib cigvYyi cvigvYweK fi,  
 M = 35.5 
Cl cigvYyi fi, w = ? 

 †K¬vwi‡bi GKwU cigvYy fi = 5.894  1023g| 
k DÏxc‡Ki wØZxq ch©v‡qi 15bs MÖ“‡ci ÔXÕ Ges Z…Zxq ch©v‡qi 
17bs MÖ“‡ci ÔYÕ †gŠj ỳwU n‡jv h_vµ‡g bvB‡Uªv‡Rb I †K¬vwib| 
wb‡P N2 I Cl2 M¨vm `ywUi e¨vcb nvi Zzjbv Kiv n‡jvÑ 
†Kv‡bv gva¨‡g KwVb, Zij ev M¨vmxq c`v‡_©i ¯̂Ztù‚Z© I 
mgfv‡e Qwo‡q cov‡K e¨vcb e‡j| e¨vc‡bi nvi mvaviYZ e¯‘i 
NbZ¡ I AvYweK f‡ii Dci wbf©i K‡i| †h M¨v‡mi fi I NbZ¡ 
hZ †ewk n‡e Zvi e¨vcb nvi ZZ Kg n‡e| myZivs N2 I Cl2 
M¨vm `ywUi AvYweK fi wbY©q K‡i cvB, 
N2 Gi AvYweK fi = 14  2 = 28 
Cl2 Gi AvYweK fi = 35.5  2 = 71 
M¨vm `ywUi AvYweK fi j¶ Ki‡j †`Lv hvq, Cl2 Gi Zzjbvq N2 
Gi AvYweK fi Kg| myZivs N2 Gi e¨vcb nvi †ewk n‡e| 

 cÖkœ  06  wb‡æ wZbwU wewµqv †`Iqv n‡jv : 

 (i) CaCO3(s)  CaO(s) + 'X'(g)  
 (ii) 'X'(g) + H2O (l)  'M' †hŠM 
 (iii) K2O + H2O (l)  'N' †hŠM 

K. wbtmiY Kv‡K e‡j? 1 
L. DÏxc‡Ki cÖ_g wewµqvwU †Kvb ai‡bi? e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'M' †hŠ‡M Kve©‡bi RviY msL¨v wbY©q Ki| 3 
N. DÏxc‡Ki M I N †hŠMØ‡qi mgš̂‡q MwVZ jeYwU 

¶vixqÑ wewµqvmn we‡kÐlY Ki| 4 
[Aa¨vq 7 I 9 Gi mgš̂‡q] 

6bs cÖ‡kœi DËi 
h mi“ wQ ª̀c‡_ †Kv‡bv M¨v‡mi AYymg–‡ni D”PPvc †_‡K wbæPvc 
AÂ‡j †ewi‡q Avmvi cÖwµqv‡K wbtmiY e‡j| 
i DÏxc‡Ki cÖ_g wewµqvwU n‡jvÑ 
CaCO3(s)  CaO(s) + CO2(g)  
wewµqvwU g–jZ Pzbvcv_‡ii Zvcxq we‡qvRb wewµqv| CaCO3 Zv‡c 
we‡qvwRZ n‡q CaO I CO2 Drcbœ K‡i| †Lvjv cv‡Î GB wewµqv 
msNwUZ Ki‡j M¨vmxq Drcv` CO2 wewµqvcvÎ †_‡K AcmvwiZ 
nq| d‡j CaO I CO2 cybivq wewµqv K‡i CaCO3 Drcbœ Ki‡Z 
cv‡i bv| d‡j wewµqvwU ïay GKw`‡K msNwUZ nq| †h wewµqv 
ïaygvÎ GKw`‡K msNwUZ nq Zv‡K GKgyLx wewµqv e‡j| myZivs 
DÏxc‡Ki (i) bs wewµqvwU GKgyLx we‡qvRb wewµqv| 



imvqb     355 

j DÏxc‡Ki (i) bs wewµqvwU n‡jvÑ  

CaCO3 
 CaO + CO2(X) 

wewµqv Abymv‡i X †hŠMwU n‡jv CO2| GwU Avevi H2O Gi mv‡_ 
wewµqv K‡i (ii)bs wewµqv msNwUZ K‡i| AZGe, wewµqvwU n‡jvÑ 
CO2 + H2O  H2CO3 (M) 
wewµqv Abymv‡i M †hŠMwU n‡jv H2CO3| Avgiv Rvwb, †Kv‡bv 
wbi‡c¶ †hŠ‡M RviY gvb k–b¨| H2CO3 Gi †¶‡ÎÑ 
awi, C Gi RviY gvb = x| 
 1  2 + x + (– 2)  3 = 0 GLv‡b, H Gi RviY gvb + 1 I O Gi – 2 
  2 + x – 6 = 0 
  x = + 4 
AZGe, H2CO3 †hŠ‡M Kve©‡bi RviY msL¨v n‡jv +4| 
k M bs cÖ‡kœvËi Abyhvqx DÏxc‡Ki M †hŠMwU n‡jv H2CO3| 
Avevi DÏxc‡Ki (iii)bs wewµqvwUi c–Y©iƒc n‡eÑ 
K2O + H2O  2KOH (N) 
wewµqv Abymv‡i N †hŠMwU n‡jv cUvwkqvg nvB‡Wªv·vBW (KOH)| 
Zvn‡j M I N †hŠ‡Mi g‡a¨ msNwUZ wewµqvwUi c–Y©iƒc n‡jvÑ 
H2CO3 + KOH  K2CO3 + H2O 
myZivs wewµqvq Drcbœ jeYwU n‡jv K2CO3| GwU ¶vixq cÖK…wZi 
jeY| K2CO3 jeYwU‡K cvwb‡Z ª̀exf‚Z Ki‡j wb‡æv³ wewµqvwU 
N‡UÑ 
AvcvZ „̀wó‡Z wewµqvwU n‡jvÑ 
K2CO3 + H2O  KOH + H2CO3 
cÖK…Zc‡¶ wewµqvwU :  
K2CO3 + H2O  2K+ + OH  + H+ + CO2–

3  
wewµqvq Drcbœ H2CO3 n‡jv GKwU `ye©j GwmW| KviY GwU 
cvwb‡Z AvswkKfv‡e we‡qvwRZ nq| Avevi KOH n‡jv kw³kvjx 
¶vi| KviY GwU cvwb‡Z m¤•–Y©iƒ‡c we‡qvwRZ n‡q K+ I OH– 
Avqb Drcbœ K‡i| G wewµqvq Gwm‡Wi H+ Avqb I ¶v‡ii OH– 
Avqb wewµqv K‡i cvwb Drcbœ Ki‡e| 
H+ + OH–  H2O 
wKš‘ ª̀e‡Y AwZwi³ OH– Avqb †_‡K hv‡e KviY H+ Gi cwigvY 
OH–Gi Zzjbvq Kg| †h‡nZz `ªe‡Y OH– Avq‡bi AvwaK¨ _vK‡e 
ZvB ª̀eYwU n‡e ¶vixq| 
myZivs DÏxc‡Ki M I N A_©vr H2CO3 I KOH Gi wewµqvq 
Drcbœ jeY K2CO3 ¶vixq cÖK…wZi| 

 cÖkœ  07   
 

 

 

 

 

 

 
A B C 

 [A, B I C cÖPwjZ †Kv‡bv †gŠ‡ji cÖZxK bq] 
K. Ae¯’vš@i †gŠj Kv‡K e‡j? 1 
L. wnwjqvg‡K 18 bs MÖ“‡c ivLv nq †Kb? e¨vL¨v Ki| 2 
M. DÏxc‡Ki B I C †gŠj Øviv eÜb MVb cÖwµqv 

WvqvMÖv‡gi mvnv‡h¨ eY©bv Ki|  3 
N. A I C Øviv MwVZ †hŠM AóK wbqg bv gvb‡jI B I 

C Øviv MwVZ †hŠM AóK wbqg †g‡b P‡jÑ we‡kÐlY Ki|  4 
[Aa¨vq 5 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h ch©vq mviwYi MÖ“c-3 †_‡K MÖ“c-12 Gi †gŠjmg–n‡K Ae¯’vš@i 
†gŠj e‡j| 

i wnwjqvg (He) Gi B‡jKUªb web¨vm 1s2| A_©vr wnwjqv‡gi 
(He) me©‡kl K¶c‡_ 2wU B‡jKUªb i‡q‡Q| d‡j wnwjqv‡gi 
B‡jKUªb web¨v‡m 1s AiweUvj B‡jKUªb Øviv c–Y© _v‡K| ZvB 
¯^vfvweKfv‡e He Gi Ae¯’vb ch©vq mviwY‡Z wØZxq MÖ“‡c g„r¶vi 
avZz‡`i mv‡_ nIqv DwPZ| He Gi me©‡kl K¶c_ B‡jKUªb Øviv 
c–Y© _vKvq G †gŠjwU MÖ“c-II Gi †gŠjmg–‡ni g‡Zv mwµqZv Ges 
avZe ˆewkó¨ cÖ̀ k©b K‡i bv|  cÖ_g ch©v‡qi †gŠj wnwjqv‡gi 
†¶‡Î Ab¨ †Kv‡bv AiweUvj bv _vKvq Ges s AiweUvj B‡jKUªb 
Øviv c–Y© _vKvq Ab¨ †Kv‡bv †gŠ‡ji mv‡_ hy³ n‡Z cv‡i bv| A_©vr 
B‡jKUªb Av`vb-cÖ̀ vb ev †kqv‡ii gva¨‡g wnwjqvg †gŠj †hŠM MVb 
Ki‡Z cv‡i bv| ZvB wbw®Œq M¨v‡mi †gŠ‡ji mv‡_ ˆewkó¨ wgj 
_vKvq He †K MÖ“c 18 †Z ivLv nq| 
j DÏxc‡Ki B I C †gŠj ỳwU n‡jv Mg I Cl| †gŠjØq AvqwbK 
eÜ‡bi gva¨‡g MgCl2 †hŠM MVb K‡i| wb‡P WvqvMÖvg A¼b K‡i 
†hŠMwUi eÜb MVb cÖwµqv eY©bv Kiv n‡jvÑ 
Mg I Cl †gŠj `ywUi B‡jKUªb web¨vm wbæiƒcÑ 
12Mg  1s2 2s2 2p6 3s2 
17Cl  1s2 2s2 2p6 3s2 3p5 

A_©vr g¨vM‡bwkqv‡gi me©ewnt¯’ ¯@‡i 2wU Ges †K¬vwib cigvYyi 
ewnt¯’ ¯@‡i 7wU B‡jKUªb we`¨gvb| ivmvqwbK wewµqvq mgq 
Mg cigvYy Zvi me©ewnt¯’ ¯@‡ii 2wU B‡jKUªb Cl cigvYy‡K `vb 
K‡i AóK c–Y© K‡i Ges wbw®Œq M¨vm wbq‡bi (Ne) B‡jKUªb 
web¨vm AR©b K‡i Ges Mg2+ Avq‡b cwiYZ nq| Ab¨w`‡K 2wU Cl 
cigvYyi cÖ‡Z¨‡K 1wU K‡i Mg cÖ̀ Ë B‡jKUªb MÖnY K‡i AóK c–Y© 
K‡i wbw®Œq M¨vm AvM©‡bi (Ar) B‡jKUªb web¨vm AR©b K‡i Ges 
Cl Avq‡b cwiYZ K‡i| GLb wecixZag©x abvÍK Mg2+ Avqb 
Ges ỳwU FYvÍK Cl Avqb w¯’i ˆe ỳ̈ wZK AvKl©‡Yi Øviv Ave× 
n‡q MgCl2 AvqwbK †hŠM MVb K‡i| 

 
wPÎ : MgCl2 Gi AYy MVb 

k DÏxc‡Ki A I C †gŠj ỳwU Øviv MwVZ †hŠM BCl3 Ges B I C 
†gŠj ỳwU Øviv MwVZ †hŠM MgCl2| 
BCl3 †hŠ‡Mi B I Cl DfqB AavZz nIqvq G‡`i g‡a¨ †hŠM 
MVbKv‡j mg‡hvRx eÜb ˆZwi K‡i| †gŠj ỳwUi B‡jKUªb web¨vm n‡jvÑ 
5B  1s2 2s1 2px

1 2py
1 

17Cl  1s2 2s2 2p6 3s2 3px
2 3py

2 3pz
1 
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B‡jKUªb web¨vm n‡Z †`Lv hvq, B I Cl †gŠj ỳwUi me©‡kl 
kw³¯@‡i h_vµ‡g 3wU I 1wU AhyM¥ B‡jKUªb i‡q‡Q| B †gŠ‡ji 
me©‡kl kw³¯@‡i 3wU AhyM¥ B‡jKUªb _vKvq GKwU B cigvYyi 3wU 
AhyM¥ B‡jKUªb 3wU Cl cigvYyi 3wU AhyM¥ B‡jKUª‡bi mv‡_ †kqvi 
K‡i 3wU mg‡hvRx eÜb MV‡bi gva¨‡g BCl3 †hŠM m„wó K‡i|  
 
 B  + 3 
 

: Cl .   B  Cl :: Cl
 

: Cl :

 Cl – B – Cl  BCl3 
Cl 
 

– 

 
GLv‡b, BCl3 †hŠ‡M B †gŠ‡ji me©‡kl kw³¯@‡i 6wU B‡jKUªb 
we`¨gvb| A_©vr BCl3 †hŠ‡Mi †K›`ªxq cigvYy B Gi me©‡kl 
kw³¯@‡i 6wU B‡jKUªb _vKvq Zv AóK wbqg AbymiY K‡i bv|  
Ab¨w`‡K MgCl2 †hŠ‡Mi Mg I Cl †gŠj `ywU wecixZag©x Avq‡bi 
nIqvq w¯’i ˆe ỳ̈ wZK AvKl©‡Yi Øviv Ave× n‡q AvqwbK †hŠM 
MVb K‡i| Mg I Cl †gŠj `ywUi B‡jKUªb web¨vm n‡jvÑ 
12Mg  1s2 2s2 2p6 3s2 
17Cl  1s2 2s2 2p6 3s2 3p2 
B‡jKUªb web¨vm n‡Z †`Lv hvq, Mg I Cl †gŠj ỳwUi me©‡kl 
kw³¯@‡i h_vµ‡g 2wU I 7wU B‡jKUªb we`¨gvb| ivmvqwbK 
wewµqvKv‡j Mg cigvYy Zvi me©‡kl kw³¯@‡ii 2wU B‡jKUªb Cl 
cigvYy‡K `vb K‡i AóK c–Y© K‡i Ges wbKU¯’ wbw®Œq M¨vm 
wbq‡bi B‡jKUªb web¨vm AR©b K‡i Mg2+ Avq‡b cwiYZ nq| 
Ab¨w`‡K Mg KZ…©K cÖ̀ Ë B‡jKUªb `ywU Cl cigvYyi 2wUi cÖ‡Z¨KwU‡Z 
1wU K‡i MÖnY K‡i AóK c–Y© K‡i wbKU¯’ wbw®Œq M¨vm AvM©‡bi 
B‡jKUªb web¨vm AR©b K‡i Cl– Avq‡b cwiYZ nq| A_©vr MgCl2 
†hŠM MVbKv‡j Dfq cigvYy AóK c–iY K‡i| myZivs BCl3 †hŠM 
AóK wbqg bv gvb‡jI MgCl2 †hŠM AóK wbqg †g‡b P‡j| 

 cÖkœ  08  K‡qKwU cwi®‹viK mvgMÖx n‡jvÑ 
(i) mvevb (ii) weÐwPs cvDWvi (iii) wWUvi‡R›U 

K. cÖwZ¯’vcb wewµqv Kv‡K e‡j? 1 
L. bvBjb Nbxfeb cwjgvi †Kb? e¨vL¨v Ki| 2 
M. (ii) bs †hŠ‡Mi cwi®‹viKi‡Yi †KŠkj eY©bv Ki| 3 
N. (i) bs A‡c¶v (iii) bs †hŠM DËg cwi®‹viKÑ 

we‡kÐlY Ki| 4 
[Aa¨vq 12 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 
h †h wewµqvq AwaK mwµq †gŠj ev †hŠMg–jK Aci †Kv‡bv Kg 
mwµq †gŠj ev †hŠMg–jK‡K cÖwZ¯’vcb K‡i bZzb †hŠM Drcbœ K‡i 
Zv‡K cÖwZ¯’vcb wewµqv ejv nq| 
i †h cÖwµqvq GKvwaK wewµq‡Ki AmsL¨ AYy hy³ n‡q cwjgvi 
MV‡bi mgq cvwb, Kve©b WvBA·vB‡Wi b¨vq ¶z`ª ¶z`ª AYy gy³ nq 
Zv‡K Nbxfeb cwjgviKiY e‡j| D”P Zvc, D”P Pv‡c cÖfve‡Ki 
Dcw¯’wZ‡Z AmsL¨ WvBKve©w·wjK GwmW Ges WvBA¨vwgb AYy 
ci¯•‡ii mv‡_ hy³ n‡q bvBjb Drcbœ K‡i| bvBjb cwjgvi 
cȪ ‘wZi mgq GKvwaK cvwbi AYy AcmvwiZ nq| G Kvi‡Y bvBjb 
ˆZwi GKwU Nbxfeb wewµqv| 

nHOOC – (CH2)4 – COOH + nH2N – (CH2)6 – NH2 
TiO2 

{– OC – (CH2)4 – COHN – (CH2)6 – NH –}n + 2nH2O 
j DÏxc‡Ki (ii) bs †hŠMwU n‡jv weÐwPs cvDWvi| 
weÐwPs cvDWvi Gi ivmvqwbK bvg K¨vjwmqvg †K¬v‡iv nvB‡cv‡K¬vivBU, 
Ca(OCl)Cl| ej‡cb Gi Kvwj ev Ab¨ †Kv‡bv is †hMy‡jv mvevb 
Ges wWUvi‡R›U w`‡q †Zvjv hvq bv †mMy‡jv‡K Kvco †_‡K 
DVv‡bvi Rb¨ Z_v eY©nxb Kivi Rb¨ weÐwPs cvDWvi e¨envi Kiv 
nq| GQvov †g‡S, K‡gvW, †ewmb BZ¨vw` RvqMv †_‡K RxevYy aŸsm 
Kivi Kv‡RI weÐwPs cvDWvi e¨envi Kiv nq| 

wb‡P weÐwPs cvDWv‡ii cwi®‹viKi‡Yi †KŠkj eY©bv Kiv n‡jv : 
weÐwPs cvDWvi cvwbi mv‡_ wewµqvq nvB‡cv‡K¬vivm GwmW (HClO) 
Drcbœ K‡i| nvB‡cv‡K¬vivm GwmW Zvr¶wYK we‡qvwRZ n‡q 
Rvqgvb Aw·‡Rb Drcbœ K‡i| 
 Ca(OCl)Cl + H2O  CaCl2 + HOCl 
 HOCl  HCl + [O] 
iwOb c`v‡_©i mv‡_ Rvqgvb Aw·‡Rb wewµqv K‡i iwOb c`v_©‡K 
eY©nxb K‡i| 
iwOb c`v_© + [O]  eY©nxb c`v_©| 
Gfv‡e, weÐwPs cvDWvi gqjv cwi®‹vi K‡i| 
k DÏxc‡Ki (i) I (iii) bs n‡jv h_vµ‡g jwÛª mvevb I 
wWUvi‡R›U| mvevb A‡c¶v wWUvi‡R›U DËg cwi®‹viK| wb‡P 
welqwU we‡kÐlY Kiv n‡jv : 
mvevb I wWUvi‡R‡›Ui ỳÕwU Ask i‡q‡Q, GKwU A‡cvjvi Ges 
AciwU †cvjvi| A‡cvjvi Ask‡K †jR (Tail) Ges †cvjvi Ask‡K 
gv_v (Head) ejv nq| 

 

Na+ 
Na+ 

Na+ 

Na+ 

Na+ 

Na+ 

Na+ 

Na+ Na+ 

Na+ 

Na+ 

Na+ 

Na+ 

Na+ 

Na+ 

gv_v (†cvjvi cÖvš@) 

†jR 

A‡cvjvi cÖvš@ 

 
mvevb ev wWUvi‡R‡›Ui †cvjvi cÖvš@ cvwb‡Z wg‡k _v‡K Avi 
A‡cvjvi cÖvš@ cvwb weKl©x nIqvq cvwbi Dcwifv‡M †f‡m _v‡K| 
†Kv‡bv gqjvi ms¯•‡k© (†Zj, wMÖR) mvevb ev wWUvi‡R›U KYv 
Avm‡j G‡`i †jRMy‡jv gqjvi g‡a¨ cÖweó nq Avevi Zv‡`i gv_v 
cvwb‡Z Ae¯’vb K‡i| †jR Ges gv_vi wecixZgyLx AvPi‡Yi 
Kvi‡Y gqjvi `vMMy‡jv Bgvjm‡b cwiYZ n‡q †j‡M _vKv c„ôZj 
n‡Z Avjv`v n‡q c‡o| Gfv‡eB mvevb ev wWUvi‡R›U gqjv 
cwi®‹vi K‡i| 
wKš‘ mvevb I wWUvi‡R‡›Ui g‡a¨ mvevb A‡c¶v wWUvi‡R›U DËg 
cwi®‹viK| KviYÑ 
i. Licvwb‡ZI wWUvi‡R›U mgvb Kvh©Kix †hLv‡b Li cvwb‡Z 

mvev‡bi cwi®‹viKiY †KŠkj evavcÖvß nq| Li cvwb‡Z 
mvevb Ca2+ I Mg2+ Avq‡bi mv‡_ wewµqv K‡i K¨vjwmqvg I 
g¨vM‡bwmqv‡gi Kve©w·‡j‡Ui Zjvwb ˆZwi K‡i, hv †dbv 
ˆZwi‡Z evav ˆZwi K‡i d‡j mvev‡bi AcPq N‡U| 

 Ca2+ + 2C17H35COONa  (C17H35COO)2Ca+ 2Na+ 
  Aat‡¶c ev Zjvwb 
 Mg2+ + 2C17H35COONa  (C17H35COO)2Mg + 2Na+ 
 wKš‘ wWUvi‡R›U mvev‡bi b¨vq Abyiƒc wµqv bv Kivq 

wWUvi‡R‡›Ui †Kv‡bv AcPq N‡U bv| ZvB Li cvwb‡Z mvevb 
A‡c¶v wWUvi‡R›U DËg cwi®‹viK| 

ii. VvÛv cvwb‡Z wWUvi‡R›U A‡c¶v mvevb Kg Kvh©KvwiZv cÖ̀ k©b 
K‡i| A_©vr mvev‡bi †P‡q wWUvi‡R›U DËg cwi®‹viK|
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  g‡Wj †U÷- 02  

eûwbe©vPwb Afx¶v 

DË
i 1 L 2 M 3 L 4 N 5 N 6 M 7 K 8 K 9 N 10 K 11 M 12 N 13 L 

14 N 15 L 16 K 17 M 18 K 19 N 20 N 21 K 22 L 23 L 24 K 25 K   

m„Rbkxj 
 cÖkœ  01  CH3 – COOH + NaOH  'X' + H2O. 
            (A) 

K. mg‡MvÎxq †kÖwY Kv‡K e‡j? 1 
L. wWKve©w·‡jkb wewµqv Kx? D`vniY `vI| 2 
M. DÏxc‡Ki "A" †hŠMwUi Aèag© e¨vL¨v Ki| 3 
N. DÏxc‡Ki 'X' †hŠM †_‡K Drcbœ A¨vj‡K‡bi `nb 

wewµqv e¨vL¨v Ki| 4 
[Aa¨vq 9 I 12 Gi mgš̂‡q] 

1bs cÖ‡kœi DËi 
h †hme †hŠ‡Mi Kvh©Kix g–jK GKB nIqvq Zv‡`i †fŠZ I 
ivmvqwbK a‡g©i Mfxi wgj _v‡K Zv‡`i‡K mg‡MvÎxq †kÖwY e‡j| 
i †h wewµqvq K¨vjwmqvg A·vB‡Wi Dcw¯’wZ‡Z †mvwWqvg 
B_vb‡qU‡K †mvwWqvg nvB‡Wªv·vBW Gi mv‡_ DËß Ki‡j wg‡_b 
Ges †mvwWqvg Kve©‡bU Drcbœ nq, Zv‡K wWKve©w·‡jkb wewµqv e‡j| 

D`vniYÑ CH3COONa + NaOH CaO



 CH4   +  Na2CO3 

       †mvwWqvg B_vb‡qU  †mvwWqvg wg‡_b †mvwWqvg Kve©‡bU 
   nvB‡Wªv·vBW 
j DÏxc‡Ki A †hŠMwU n‡jv CH3COOH|  
CH3COOH GKwU GwmW KviYÑ 
i. CH3COOH Rjxq `ªe‡Y CH3COO Ges H+ †`q|  
 †hgbÑ CH3COOH   CH3COO + H+ 
ii. GwU ¶vi ev ¶vi‡Ki mv‡_ wewµqv K‡i jeY I cvwb ˆZwi 

K‡i| †hgbÑ CH3COOH + NaOH  CH3COONa + H2O. 
iii. GwU bxj wjUgvm‡K jvj K‡i| 
AZGe DcwiD³ Av‡jvPbv †_‡K ejv hvq, CH3COOH GKwU GwmW| 
k DÏxc‡Ki wewµqvwU m¤•bœ K‡i cvB, 
CH3COOH + NaOH  CH3COONa + H2O 
      (A)                                       (X) 
A_©vr X †hŠMwU n‡jv CH3COONa (†mvwWqvg B_vb‡qU)| 
†mvwWqvg B_vb‡qU‡K †mvWvjvB‡gi Dcw¯’wZ‡Z wewµqv NUv‡j 
A¨vj‡Kb mg‡MvÎxq †kÖwYi †hŠM wg‡_b (CH4) Drcbœ nq| †hgbÑ 
CH3 COONa + NaOH CaO  CH4 + Na2CO3 
CH4 evqyi Aw·‡R‡bi mv‡_ `nb wewµqvi gva¨‡g CO2(g) 
Rjxqev®• (H2O) Ges Zvckw³ Drcbœ K‡i| †hgbÑ 
CH4 + O2  CO2(g) + H2O(g) + Zvckw³| 

 cÖkœ  02  `„k¨Kí-1 : 'X' †hŠ‡Mi 24.5g †K we‡kÐlY Ki‡j 0.5g 
nvB‡Wªv‡Rb, 8g mvjdvi I 16g Aw·‡Rb cvIqv hvq| 

`„k¨Kí-2 : 

 
 
 20g 

Ca(OH)2 500 ml AvqZ‡bi `ªeY 

                 
      cvÎ 

K. Acwi‡kvwaZ †Zj Kv‡K e‡j? 1 
L. mvaviYZ Na2+ Avqb MVb Am¤¢eÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'X' Gi ¯’‚j ms‡KZ wbY©q Ki| 3 
N. 0.2 mole 'X' DÏxc‡Ki cv‡Îi ª̀e‡Y †hvM Ki‡j †KvbwU 

wjwgwUs wewµqK n‡e? MvwYwZKfv‡e we‡kÐlY Ki| 4 
[Aa¨vq 6 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 
h †h †c‡Uªvwjqvg Lwb n‡Z mivmwi cvIqv hvq Zv‡K Acwi‡kvwaZ 
†Zj ev †c‡Uªvwjqvg e‡j| 
i mvaviYZ Na2+ Avqb MVb Am¤¢e|  †Kbbv cÖwZwU cigvYyB e– 
MÖnY, eR©b ev †kqv‡ii gva¨‡g Zvi wbKUeZ©x wbw®Œq M¨v‡mi MVb 
web¨vm AR©b K‡i| Abyiƒcfv‡e Na cigvYy Zvi me©‡kl kw³¯@‡ii 
GKwU e– Z¨vM K‡i wbw®Œq M¨vm Ne Gi MVb web¨vm jvf K‡i 
Na+ ˆZwi K‡i| Abyi–‡c Na+ K¨vUvqb n‡Z Av‡iv GKwU e– mwi‡q 
wb‡Z A‡bK †ewk kw³i cÖ‡qvRb nq, hv mvaviY Ae¯’vq †Kv‡bv 
ivmvqwbK wewµqv n‡Z cvIqv hvq bv| ZvB Na+ Avqb MVb m¤¢e 
n‡jI Na2 Avqb MVb Am¤¢e| 

j DÏxc‡Ki 'X' †hŠ‡Mi 24.5g †K we‡kÐlY K‡i 0.5g nvB‡Wªv‡Rb, 
8g mvjdvi I 16g Aw·‡Rb cvIqv hvq|  

myZivs 'X' †hŠ‡M nvB‡Wªv‡R‡bi mshywZ = 
0.5
24.5  100 = 2.04% 

 Ó      Ó   mvjdv‡ii mshywZ = 
8

24.5  100 = 32.65% 

Ges 'X' †hŠ‡M Aw·‡R‡bi mshywZ = 
16

24.5  100 = 65.30% 

A_©vr 'X' †hŠ‡M 2.04% nvB‡Wv‡Rb, 32.65% mvjdvi I  65.30% 
Aw·‡Rb we`¨gvb| 
GLb, †gŠjmg–‡ni kZKiv mshywZ‡K Zv‡`i cvigvYweK fi Øviv 
fvM K‡i cvB, 

 H = 
2.04

1  = 2.04 

 S = 
32.65

32  = 1.02 

 O = 
65.30

16  = 4.08 

Gfv‡e cÖvß fvMdjMy‡jvi g‡a¨ ¶z`ªZg fvMdj 1.02 Øviv cÖ‡Z¨K 
fvMdj‡K cybivq fvM Kwi| 

 H = 
2.04
1.02 = 2 

 S = 
1.02
1.02 = 1 

 O = 
4.08
1.02 = 4 

 'X' †hŠMwUi ¯’‚j ms‡KZ = H2SO4. 

k H2SO4 Gi 0.2 mole-Gi fi wbæiƒ‡c wbY©q Kiv hvq| 
H2SO4 Gi 1 mole-Gi fi = (1  2 + 32 + 16  4)g = 98g 
 †gŠ‡ji fi = 0.2  98 = 19.6g 
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GLb, DÏxc‡Ki cv‡Îi ª̀e‡Y 19.6g H2SO4 †hvM Ki‡j msNwUZ 
wewµqvwU wbæiƒc n‡eÑ 
 H2SO4       +      Ca(OH)2  CaSO4 + 2H2O 
 (1  2 + 32 + 16  4)g     40 + (16 + 1)  2)g 
 = 98g                = 74g 
GLb, 98g, H2SO4-Gi mv‡_ wewµqv K‡i 74g Ca(OH)2 

          1     Ó      Ó     Ó     Ó      Ó  
74
98 g 

     19.6g   Ó      Ó     Ó     Ó      Ó  
74  19.6

98  g 

  = 14.8g 
Giƒc Ae¯’vq wewµqvq wewµqK H2SO4 m¤•–Y©iƒ‡c wbt‡kl n‡e 
Ges Ca(OH)2 AwZwi³ _vK‡e| 
A_©vr AwZwi³ Ca(OH)2 Gi cwigvY = (20 – 14.8)g = 5.2g 
AZGe, wgwkÖZ ª̀e‡Yi wewµqvq H2SO4 wewµqKwU wjwgwUs wewµqK 
n‡e| 

 cÖkœ  03  ch©vq mviwYi LwÊZvsk wbæiƒc : 
3Li    9F 
W  X Cl Y 
Z     

 †hLv‡b, W, X, Y I Z cÖPwjZ cÖZxK b‡n| 
K. †g‡Ûwj‡di ch©vq m–ÎwU wjL| 1 
L. CO3

2 †K †hŠMg–jK ejv nq †Kb? e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'W' I 'Z' †gŠ‡ji g‡a¨ †KvbwU AwaK mwµq? 

e¨vL¨v Ki| 3 
N. W, X, Y †gŠjMy‡jvi AvqbxKiY kw³i µg we‡kÐlY Ki| 4 

[Aa¨vq 4 Gi Av‡jv‡K] 
3bs cÖ‡kœi DËi 

h †g‡Ûwj‡di ch©vq m–ÎwU n‡jvÑ †gŠjmg–‡ni †fŠZ I ivmvqwbK 
ag©vewj Zv‡`i cvigvYweK msL¨v Abyhvqx ch©vqµ‡g AvewZ©Z nq| 
i GKvwaK †gŠ‡ji GK ev GKvwaK cigvYy ci¯•‡ii mv‡_ hy³ 
n‡q GKwU cigvYyMy”Q ˆZwi K‡i Ges GwU hw` GKwU cigvYyi 
b¨vq AvPiY K‡i Zvn‡j Zv‡K †hŠMg–jK e‡j| CO3

2– GKwU g–jK 
Avqb hvi 3wU O cigvYy I 1wU C cigvYy hy³ n‡q FYvÍK Avavbhy³ 
GKwU cigvYyMy”Q ˆZwi K‡i‡Q| ZvB CO3

2– †K †hŠMg–jK ejv nq|  
j DÏxc‡Ki W I Z †gŠj ỳwU n‡jv Na I K| †gŠj ỳwUi 
B‡jKUªb web¨vm wbæiƒcÑ 
11Na  1s2 2s2 2p6 3s1  
19K  1s2 2s2 2p6 3s2 3p6 4s1  
Na I K DfqB (i) bs MÖ“‡ci †gŠj| Na Gi ch©vq 3 Ges K Gi 
ch©vq 4| †gŠj ỳwUi g‡a¨ K Gi mwµqZv †ewk| KviY GwUi 
B‡jKUªb web¨vm n‡Z †`Lv hvq, me©ewnt¯’ kw³¯@‡i 1wU 
B‡jKUªb hv Aa©c–Y© _vKvi Kvi‡Y †ewk w¯’wZkxjZv AR©b K‡i| 
GQvov GKB MÖ“‡ci Dci †_‡K wb‡P mwµqZv e„w× cvq| Na Gi 
me©ewnt¯’ ¯@‡ii B‡jKUªb GKwU hv Lye  mn‡R eÜb MV‡b Ask 
†bq| ZvB D³ `ywU †gŠ‡ji g‡a¨ K Gi mwµqZv †ewk|  
k DÏxc‡Ki W, X I Y †gŠj wZbwU n‡jv Na, Ar I S| 3q 
ch©v‡qi G †gŠjMy‡jvi AvqwbKiY kw³i µg we‡kÐlY Kiv n‡jvÑ  
AvqwbKiY kw³ GKwU ch©vqe„Ë ag©| GKB ch©v‡qi evg †_‡K 
Wv‡b †M‡j AvqwbKiY kw³ mvaviYZ ev‡o (K‡qKwU e¨wZµg 
Qvov)| †Kbbv GKB ch©v‡q cvigvYweK msL¨v e„w×i d‡j 

B‡jKUª‡bi kw³¯@i ev‡o bv| d‡j wbDwK¬qvm †_‡K me©ewnt¯’ 
B‡jKUª‡bi –̀iZ¡ bv †e‡o wKQy K‡g hvq| GQvov wbDwK¬qv‡mi PvR© 
e„w×i d‡j me©ewnt¯’ B‡jKUªbwU AwaKZi „̀pfv‡e AvK…ó nq| 
A_©vr GwU Acmvi‡Yi Rb¨ AwaKZi kw³i cÖ‡qvRb nq| cÖ̀ Ë 
ch©vq Z_v 3q ch©v‡qi †gŠjMy‡jvi †¶‡Î evg †_‡K Wv‡b 
AvqwbKiY kw³i µg e„w× cvq|  
myZivs †gŠj wZbwUi AvqwbKiY kw³i µg n‡jvÑ Ar > S > Na.  

 cÖkœ  04   (i) FeCl3  +  H2S    FeCl2  +  HCl  +  S 
   (ii) 2SO2(g)  +  O2(g)    2SO3(g) ' H = 198 kJ/mole. 

K. ivmvqwbK mvg¨ve¯’v Kv‡K e‡j? 1 
L. RviY msL¨v I †hvRbx GK bqÑ e¨vL¨v K‡iv|  2 
M. DÏxc‡Ki (i) bs wewµqvwU‡Z RviY-weRviY hyMcr 

msNwUZ nqÑ e¨vL¨v K‡iv|  3 
N. DÏxc‡Ki (ii) bs wewµqvwU †_‡K Drcv`b m‡e©v”P 

cvIqvi †¶‡Î jv-kv‡Zwj‡q bxwZi Myi“Z¡ we‡kÐlY K‡iv|  4 
[Aa¨vq 7 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 
h †Kv‡bv Dfg–Lx wewµqvi m¤§yLgyLx wewµqvi nvi cðvrgyLx 
wewµqvi nv‡ii mgvb n‡j Zv‡K ivmvqwbK mvg¨ve¯’v e‡j|  
i RviY msL¨v Ges †hvRbx GKB welq bq, RviY msL¨v n‡jv 
cigvYy ev Avq‡b Dcw¯’Z PvR© msL¨v (wPýmn)| GwU abvÍK ev 
FYvÍK, c–Y©msL¨v, k–b¨ GgbwK fMœvskI n‡Z cv‡i| kyay ZvB bq, 
GKB †gŠ‡ji RviY msL¨v wewfbœ †hŠ‡M wewfbœ n‡Z †`Lv hvq| 
Ab¨w`‡K †hvRbx n‡jv GKwU †gŠj Ab¨ †gŠ‡ji mv‡_ hy³ nIqvi 
mvg_©̈ | †hvRbx abvÍK ev FYvÍK nq bv, GwU me©̀ vB c–Y©msL¨v 
nq| kyay wbw®Œq M¨v‡mi †hvRbx k–b¨ nq|  
j DÏxc‡Ki (i) bs wewµqvwU wbæiƒc- 
 2FeCl3  +  H2S    2FeCl2  +  2HCl  +  S 
DcwiD³ wewµqvwU‡Z RviY-weRviY hyMcr msNwUZ nq- wb‡æ Zv 
e¨vL¨v Kiv n‡jv- 
†h ivmvqwbK wewµqvq B‡jKUª‡bi Av`vb-cÖ̀ vb N‡U Zv‡K †iW· 
wewµqv e‡j| RviY-weRviY wewµqvi †h As‡k RviY N‡U Zv‡K 
RviY Aa© wewµqv e‡j| G‡¶‡Î weRviK c`v_© B‡jKUªb `vb 
K‡i| Avevi RviY weRviY wewµqvi †h As‡k weRviY N‡U Zv‡K 
weRviY Aa© wewµqv e‡j| G‡¶‡Î RviK c`v_© B‡jKUªb MÖnY K‡i 
weRvwiZ nq| 
DcwiD³ wewµqvwU‡K AvqwbZ Ae¯’vq wbæiƒ‡c cÖKvk Kiv hvq- 

 RviY msL¨v n«vm 

 weRviY 
 + 3  2 + 2 0 
2Fe3+   +   S2     2Fe2+  +  S 
 RviY 

 RviY msL¨v e„w×  
myZivs wewµqvq wewµqK FeCl3 Gi Fe3+ Avq‡b RviY msL¨v n«vm 
†c‡q Fe2+ Avq‡b cwiYZ n‡q‡Q| A_©vr Avqi‡bi weRviY N‡U‡Q| 
Avevi H2S Gi S2 Avq‡b RviY msL¨v e„w× †c‡q S cigvYy‡Z 
cwiYZ n‡q‡Q| A_©vr mvjdv‡ii RviY N‡U‡Q| 
myZivs, RviY Aa© wewµqv :   S2  2e  S 
 weRviY Aa© wewµqv : 2Fe3+ + 2e  2Fe2+ 

GLv‡b (i) bs wewµqvwU‡Z B‡jKUª‡bi ¯’vbvš@i N‡U‡Q| AZGe, 
wewµqvwU‡Z RviY weRviY hyMcr msNwUZ nq| 
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k DÏxc‡Ki DwjÐwLZ (ii) bs wewµqvq mvjdvi WvBA·vBW 
Aw·‡R‡bi mv‡_ wewµqv K‡i mvjdvi UªvBA·vBW Drcbœ K‡i| 
DfgyLx wewµqvi mvg¨ve¯’vq Drcv‡`i cwigvY jv-kv‡Zwjqv‡ii 
bxwZ Øviv wbqwš¿Z nq| 
DfgyLx wewµqvi mvg¨ve¯’vq wewµqvi †h‡Kv‡bv GKwU wbqvgK 
(ZvcgvÎv/ Pvc/ wewµq‡Ki NbgvÎv) cwieZ©b (n«vm/e„w×) Ki‡j 
wewµqvi mvg¨ve¯’v Ggbfv‡e cwieZ©b nq †hb wbqvgK cwieZ©‡bi 
djvdj cÖkwgZ nq| GwU jv-kv‡Zwjqv‡ii bxwZ| 
wewµqvwU n‡jv : 2SO2 + O2  2SO3; H = – 197 kJ/mol. 
G wewµqvwU GKwU Zvc Drcv`x wewµqv| G wewµqvi mvg¨ve¯’vq 
ZvcgvÎv e„w× Ki‡j wewµqvi mvg¨ve¯’v evg w`‡K AMÖmi n‡q 
wewµq‡Ki cwigvY e„w× Ki‡e| GKBfv‡e, ZvcgvÎv n«vm Ki‡j 
wewµqvi mvg¨ve¯’v Wvb w`‡K AMÖmi n‡q Drcv‡`i cwigvY e„w× 
Ki‡e| myZivs, hZ wbæ ZvcgvÎv wewµqvwU‡Z Pvjv‡bv hvq, SO2 
Gi Drcv`b ZZB evo‡e| Z‡e, wbæ ZvcgvÎvq wewµqv Lye 
axiMwZ‡Z AMÖmi nq e‡j D”P ZvcgvÎvi cÖ‡qvRb| ev¯@‡e 
wkí‡¶‡Î, cÖfveK †hgb V2O5 ev Pt e¨envi Kiv nq| G Ae¯’vq 
460–550C ZvcgvÎv n‡jv AZ¨vbyK‚j ZvcgvÎv| 
Avevi, †h mKj wewµqvq M¨vmxq AYyi msL¨v cwieZ©b nq †m mKj 
wewµqvi mvg¨ve¯’vi Dci Pv‡ci cÖfve i‡q‡Q| †h‡nZz, 
wewµqvwU‡Z wewµqK I Drcv` M¨vmxq Ges wewµqvq M¨vmxq AYyi 
msL¨v n«vm cvq| myZivs, Pvc cÖ‡qvM Ki‡j Drcv`b e„w× cvq| 
myZivs, GwU ¯•ó †h, (ii) bs wewµqvi Dci Zvc I Pvc Df‡qi 
cÖfve we`¨gvb| 

 cÖkœ  05  
19
9 X,  24

12Y,  31
15Z,  65

30M   
[GLv‡b X, Y, Z I M cÖZxKx A‡_©; †Kv‡bv †gŠ‡ji cÖZxK bq] 

K. e× wkKj nvB‡WªvKve©b Kv‡K e‡j? 1 
L. wg‡_b GKwU c¨vivwdbÑ e¨vL¨v Ki| 2 
M. B‡jKUªb web¨vm K‡i ch©vq mviwY‡Z M †gŠ‡ji 

Ae¯’vb wbY©q Ki| 3 
N. YX2 I ZX3 †hŠMMy‡jvi g‡a¨ GKB ai‡bi eÜb wK bv? 

hyw³mn we‡kÐlY Ki|  4 
[Aa¨vq 4 I 5 Gi mgš̂‡q] 

5bs cÖ‡kœi DËi 
h †hme nvB‡WªvKve©‡bi Kve©b wkK‡ji ỳB cÖv‡š@i Kve©b 
wb‡R‡`i g‡a¨ mivmwi hy³ n‡q A_ev wfbœ cigvYyi gva¨‡g hy³ 
n‡q ejq MVb K‡i, †mme †hŠM‡K e× wkKj nvB‡WªvKve©b e‡j| 
i c¨vivwdb k‡ãi A_© wbw®Œq ev AvKl©Y †bB| wg‡_‡bi Kve©b 
nvB‡Wªv‡Rb eÜbmg–n AZ¨š@ kw³kvjx nIqvq mvaviYZ Giv 
wbw®Œq nq| d‡j Giv Zxeª GwmW, ¶viK I RviK ev weRviK 
c`v‡_©i mv‡_ wewµqv K‡i bv A_©vr wbw®Œq _v‡K| ZvB wg‡_b 
GKwU c¨vivwdb| 
j M †gŠ‡ji cvigvYweK msL¨v 30| myZivs †gŠjwU‡Z Zn| Zn 
Gi B‡jKUªb web¨vm wbæiƒc : 
30Zn  1s2 2s2 2p6 3s2 3p6 3d10 4s2 

Zn Gi B‡jKUªb web¨v‡m me©ewnt¯’ ¯@i 4| myZivs Gi ch©vq 4| 
Aciw`‡K Gi me©‡kl B‡jKUªb d AiweUv‡j cÖ‡ek K‡i| myZivs 
Gi MÖ“c n‡e (n – 1)d I ns AiweUv‡ji †gvU B‡jKUª‡bi †hvMdj| 
A_©vr Zn Gi MÖ“c (10 + 2) = 12| 

k DÏxc‡Ki X, Y I Z †gŠ‡ji cvigvYweK msL¨v h_vµ‡g 9, 12 

I 15| myZivs †gŠjmg–n n‡jv F, Mg I P| 
wb‡P Mg I F Øviv MwVZ †hŠM MgF2 Gi eÜb MVb WvqvMÖv‡gi 
mvnv‡h¨ e¨vL¨v Kiv n‡jv : 
Mg Gi B‡jKUªb web¨vm, 12Mg  2, 8, 2 

A_©vr g¨vM‡bwmqvg me©ewnt¯’ ¯@‡i 2wU B‡jKUªb we`¨gvb| 
Avevi, F cigvYyi B‡jKUªb web¨vm, 9F  2, 7 

A_©vr †d¬vwib cigvYyi ewnt¯’ ¯@‡i 7wU B‡jKUªb we`¨gvb| 
ivmvqwbK wewµqvi mgq Mg cigvYy Zvi me©ewnt¯’ ¯@‡ii 2wU 
B‡jKUªb F cigvYy‡K `vb K‡i AóK c–Y© K‡i Ges wbKU¯’ 
wbw®Œq M¨vm wbq‡bi (Ne) B‡jKUªb web¨vm (10Ne  2, 8) AR©b 
K‡i Mg2+ Avq‡b cwiYZ nq| 
Ab¨w`‡K, Mg KZ…©K cÖ̀ Ë B‡jKUªbØq 2wU F cigvYyi cÖ‡Z¨‡K 1wU 
K‡i MÖnY K‡i AóK c–Y© K‡i wbKU¯’ wbw®Œq M¨vm wbq‡bi (Ne) 

B‡jKUªb web¨vm (2, 8) AR©b K‡i F– Avq‡b cwiYZ nq| 
d‡j wecixZag©x abvÍK Mg2+ Avqb Ges ỳwU FYvÍK F– Avqb 
w¯’i ˆe ỳ̈ wZK AvKl©‡Yi Øviv Ave× n‡q MgF2 AvqwbK †hŠM 
MVb K‡i| 
 Mg – 2e–

  Mg2+ 
 2F + 2e–  2F– 
 Mg + 2F  Mg2+ + 2F–  MgF2

 

 
wPÎ : MgF2 †hŠ‡Mi eÜb MVb cÖwµqv  

Aciw`‡K, Z I X †gŠ‡ji B‡jKUªb web¨vm wbæiƒc : 
Z  1s2 2s2 2p6 3s2 3p3; †hvR¨Zv B‡jKUªb 5  

X  1s2 2s2 2p5; †hvR¨Zv B‡jKUªb 7 

†`Lv hv‡”Q †h, Z I X †gŠ‡ji cvigvYweK msL¨v 15 I 9; hv 
h_vµ‡g dmdivm (P) I †d¬vwib (F) †gŠ‡ji| 
myZivs, ZX3 †hŠM n‡jv PF3| wb‡P PF3 AYyi eÜb MVb cÖwµqv 
e¨vL¨v Kiv n‡jv : 
B‡jKUªb web¨vm †_‡K †`Lv hv‡”Q †h, P Gi me©ewnt¯’ ¯@‡i 3wU 
we‡Rvo B‡jKUªb i‡q‡Q| Ab¨w`‡K F Gi me©ewnt¯’ ¯@‡i 1wU 
we‡Rvo B‡jKUªb Av‡Q| GLb, GKwU dmdivm cigvYy 3wU 
†d¬vwib cigvYyi mv‡_ 1wU K‡i B‡jKUªb †kqv‡ii gva¨‡g †hŠM 
MVb Ki‡j †`Lv hvq Df‡qi me©‡kl K¶c‡_ 8wU B‡jKUªb AwR©Z 
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n‡q wbKU¯’ wbw®Œq M¨vm wbq‡bi KvVv‡gv AR©b K‡i| A_©vr 
mg‡hvRx eÜ‡bi gva¨‡g B‡jKUªb †kqvi K‡i Gfv‡e PF3 AYy 
MwVZ nq| wb‡P PF3 AYyi MVb WvqvMÖvg †`Lv‡bv n‡jv : 

 
 

P  

 

 




F






wPÎ : PF3 AYyi MVb

 

 

 




F

 

 




F  

 
 cÖkœ  06  GwmW e„wói wewµqvMy‡jv wbæiƒc : 
(i) A + H2O  H2CO3 

(ii) B + H2O  H2SO3 
K. Zv‡cvrcv`x wewµqv Kv‡K e‡j? 1 
L. ÒNaOH GKwU Zxeª Zworwe‡kÐl¨Ó Ñ e¨vL¨v Ki| 2 
M. B †hŠM †_‡K Kxfv‡e wbi“̀ K GwmW ˆZwi Kiv hvq? 

mgxKiYmn †jL| 3 
N. A I B M¨v‡mi e¨vcb nv‡ii Zzjbv Ki| 4 

[Aa¨vq 10 I 12 Gi mgš̂‡q] 
6bs cÖ‡kœi DËi 

h †h ivmvqwbK wewµqv ¯̂Ztù‚Z©fv‡e msNwUZ nq Ges wewµqvi 
d‡j Zvc Drcbœ nq Zv‡K Zv‡cvrcv`x wewµqv e‡j| 
i †hme c`v_© `ªe‡Y ev MwjZ Ae¯’vq m¤•–Y©iƒ‡c we‡qvwRZ n‡q 
Avq‡b cwiYZ nq Ges Zwor cwienb K‡i Zv‡`i‡K Zxeª 
Zworwe‡kÐl¨ e‡j| NaOH GKwU Zxeª ¶vi hv ª̀e‡Y ev MwjZ 
Ae¯’vq wbæiƒ‡c m¤•–Y©fv‡e AvqwbZ nq| 
 NaOH  Na+ + OH– 
†h‡nZz NaOH `ªe‡Y ev MwjZ Ae¯’vq m¤•–Y©iƒ‡c AvqwbZ nq, 
Kv‡RB NaOH GKwU Zxeª Zworwe‡kÐl¨ c`v_©| 
j DÏxc‡Ki (ii) bs wewµqvwU m¤•–Y© K‡i cvB, 
 SO2 + H2O  H2SO3; GLv‡b, B †hŠMwU n‡jv SO2| 
SO2 n‡Z wbi“̀ K GwmW H2SO4 Drcv`b m¤¢e| wb‡P mgxKiYmn 
welqwU eY©bv Kiv n‡jv : 
¯•k© †P¤̂v‡i SO2 †K 400 – 450C ZvcgvÎvq Pt P‚Y© ev V2O5 
cÖfve‡Ki Dcw¯’wZ‡Z Aw·‡Rb Øviv RvwiZ Ki‡j SO3 Drcbœ nq| 

 2SO2(g) + O2(g) 400 – 500C
Pt/V2O5

 2SO3(g) 

SO3 Gi mv‡_ H2O †hvM Kiv n‡j H2SO4 Drcbœ nq| wKš‘ G 
†¶‡Î mgm¨v n‡jv SO3 evZv‡mi Rjxq ev‡®•i mv‡_ hy³ n‡q 
H2SO4 Gi Nb Kzqvkv m„wó K‡i, hv Nbxf‚Z Kiv AZ¨š@ KwVb| 
 SO3(g) + H2O(g)  H2SO4 (Nb Kzqvkv) 
ZvB SO3 †K 98% H2SO4 G †kvlY K‡i a–gvqgvb mvjwdDwiK 
GwmW Drcbœ Kiv nq| G‡K Awjqvg e‡j| 
 H2SO4(l) + SO3(g)  H2S2O7(l) 
                                          Awjqvg 

weï× H2SO4 Nb ˆZjv³ Zij c`v_© hv cvwb‡Z mKj Abycv‡Z 
wgkÖYxq| H2SO4 G cvwb †hvM Ki‡j cÖPzi Zvc m„wó K‡i I 
we‡ùvwiZ nq| GRb¨ µgvMZ bvov‡bv Ae¯’vq cvwb‡Z †duvUvq 
†duvUvq H2SO4 †hvM K‡i jNy Kiv nq| 
 H2S2O7(l)  + H2O(l)  2H2SO4(l) 
myZivs GLv‡b ewY©Z Av‡jvPbv n‡Z ejv hvq, SO2 n‡Z GKwU 
wbi“̀ K GwmW H2SO4 ˆZwi m¤¢e| 
k DÏxc‡Ki (i) bs wewµqvwU m¤•–Y© K‡i cvB, 
 CO2 + H2O  H2CO3; GLv‡b A M¨vmwU n‡jv CO2| 
ÔMÕ bs cÖ‡kœvËi n‡Z cvB B †hŠMwU SO2| CO2 I SO2 M¨vmØ‡qi 
e¨vcb nv‡ii Zzjbv wb‡P we‡kÐlY Kiv n‡jv : 
†Kv‡bv gva¨‡g KwVb, Zij I evqexq c`v‡_©i ¯̂Ztù‚Z© I 
mgvbfv‡e Qwo‡q covi cÖwµqv‡K e¨vcb e‡j| e¨vcb cÖwµqvq 
KwVb, Zij wKsev evqexq c`v_© D”P NbgvÎvi ¯’vb †_‡K wbæ 
NbgvÎvi ¯’v‡bi w`‡K ¯̂Ztù‚Z©fv‡e Qwo‡q c‡o| †hgbÑ N‡ii 
GK †Kv‡Y †Kv‡bv GKwU myMwÜi wkwki gyL Ly‡j ivL‡j wKQz¶‡Yi 
g‡a¨ mviv N‡i myMÜ Qwo‡q c‡o| GwU e¨vcb cÖwµqvi D`vniY| 
†Kv‡bv c`v_© Qwo‡q co‡Z mgq Kg jvM‡j H c`v‡_©i e¨vcb nvi 
†ewk Ges †Kv‡bv c`v_© Qwo‡q co‡Z †ewk mgq jvM‡j H c`v‡_©i 
e¨vcb nvi Kg| 
CO2 Gi AvYweK fi = 12 + (16  2) = 12 + 32 = 44g/mole 
SO2 Gi AvYweK fi = 32 + (16  2) = 32 + 32 = 64g/mole 
Avgiv Rvwb, †Kv‡bv M¨v‡mi e¨vcb nvi Gi AvYweK f‡ii eM©g–‡ji 
e¨¯@vbycvwZK| A_©vr fvix f‡ii c`v_© ax‡i e¨vwcZ nq Ges 
nvjKv f‡ii c`v_© `ª“Z e¨vwcZ nq| GLv‡b CO2 Gi AvYweK fi 
SO2 Gi †P‡q Kg nIqvq CO2 Gi e¨vcb nvi SO2 Gi †P‡q †ewk n‡e| 
A_©vr SO2 Gi e¨vcb ax‡i I CO2 Gi e¨vcb ª̀“Z n‡e| 

 cÖkœ  07   
 
  

NaOH ª̀eY FeSO4 ª̀eY HCl `ªeY 

 
 (i)  (ii)  (iii) 

K. wbtmiY Kv‡K e‡j? 1 
L. ivmvqwbK mvg¨ve¯’v GKwU MwZgq Ae¯’vÑ e¨vL¨v Ki| 2 
M. (i) I (ii) bs ª̀e‡Yi wgkÖ‡Y Drcbœ je‡Yi †K› ª̀xq 

cigvYyi RviYmsL¨v wbY©q Ki| 3 
N. (ii) I (iii) bs ª̀e‡Y (i) bs ª̀eY c„_Kfv‡e †hvM Ki‡j 

msNwUZ wewµqv GKB n‡e wK bv? mgxKiYmn we‡kÐlY Ki|4 
[Aa¨vq 7 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 
h mi“ wQ`ªc‡_ †Kv‡bv M¨v‡mi AYymg–‡ni D”PPvc †_‡K wbæPvc 
AÂ‡j †ewi‡q Avmvi cÖwµqv‡K wbtmiY e‡j| 
i DfgyLx wewµqvi gva¨‡g ivmvqwbK mvg¨ve¯’v AwR©Z nq| 
wewµqvi ïi“‡Z wewµqK c`v_©mg–n wewµqv K‡i Drcv‡` cwiYZ 
nq| GKB mv‡_ Drcbœ c`v_©mg–n wewµqv K‡i cybivq wewµq‡K 
cwiYZ nq| GKmgq m¤§yL wewµqvi nvi I cðvrgyLx wewµqvi nvi 
mgvb n‡q hvq| ZLb wewµqvwU‡K w¯’i e‡j g‡b nq| wKš‘ GB 
mvg¨ve¯’vq ỳwU wewµqvB Avm‡j mgvbfv‡e Pj‡Z _v‡K| myZivs 
ejv hvq, ivmvqwbK mvg¨ve¯’v GKwU MwZgq Ae¯’v| 
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j DÏxc‡Ki (i) I (ii) bs ª̀eY‡K wgwkÖZ Ki‡j wbæiƒc wewµqv 
msNwUZ nq| 
   2NaOH + FeSO4      Na2SO4   +   Fe(OH)2 
 †mvwWqvg mvj‡dU 
Drcbœ Na2SO4 je‡Yi †K›`ªxq cigvYy 'S' Gi RviY msL¨v 
wb‡æv³fv‡e wbY©q Kiv hvq| 
awi, Na2SO4-G S-Gi RviY msL¨v = x 
myZivs (+ 1)  2 + x + (– 2)  4 = 0 
 ev, 2 + x – 8 = 0 
 ev, x – 6 = 0 
  x = + 6 
AZGe, Na2SO4-Gi S Gi RviY msL¨v = + 6| 
k DÏxc‡Ki (ii) I (iii) bs ª̀e‡Y (i) bs ª̀eY c„_Kfv‡e †hvM 
Ki‡j msNwUZ wewµqv GKB n‡e bv| KviY D³ (ii) I (iii) bs 
`ªe‡Yi mv‡_ (i) bs ª̀eY c„_Kfv‡e †hvM Ki‡j wb‡æv³ ỳwU wewµqv 
msNwUZ nq| 
(i) NaOH + FeSO4  Na2SO4 + Fe(OH)2 
(ii) NaOH + HCl  NaCl + H2O 
Avgiv Rvwb, †hmKj wewµqvq Drcv‡`i g‡a¨ †h‡Kv‡bv GKwU †hŠM 
cv‡Îi Zjvq Aat‡¶c wn‡m‡e Rgv nq, †mmKj wewµqv‡KB 
Aat‡¶cY wewµqv e‡j| †mB g‡Z (i) bs wewµqv GKwU Aat‡¶cY 
wewµqv, KviY Fe(OH)2 meyR e‡Y©i Aat‡¶c wn‡m‡e cv‡Îi Zjvq 
Rgv nq| GRb¨B (i) bs wewµqv GKwU Aat‡¶cY wewµqv| 
Avevi GwmW I ¶vi ci¯•‡ii mv‡_ wewµqvi gva¨‡g cÖkwgZ n‡q 
jeY I cvwb Drcbœ K‡i, Avi G wewµqv‡K cÖkgb wewµqv e‡j| 
mvaviYZ cÖkgb wewµqvq H+ I OH– AvqbØq ci¯•‡ii mv‡_ hy³ 
n‡q cvwb Drcbœ K‡i| ZvB (ii) bs wewµqv GKwU cÖkgb wewµqv| 
Avevi (ii) bs wewµqvi AvqwbK iƒcÑ 

      
+1
NaO

–1
H + 

+1
H

–1
Cl  

+1
Na

–1
Cl + 

+ 1
HO

–1
H 

GLv‡b †`Lv hvq, e– Gi †Kv‡bv Avavb-cÖ̀ vb N‡U bvB| myZivs (ii) 
bs wewµqv GKwU cÖkgb wewµqv| AZGe, wewµqv ỳBwU bb‡iW· 
n‡jI GKwU cÖkgb I AciwU Aat‡¶cY wewµqv| 
ZvB ejv hvq, DÏxc‡Ki (ii) bs (iii) bs ª̀e‡Y (i) bs ª̀eY 
c„_Kfv‡e †hvM Ki‡j msNwUZ wewµqv GKB n‡e bv| 

 cÖkœ  08  CH4 + O2  CO2(g) + H2O; 
 (A) 

K. Zworwe‡kÐl¨ cwievnx Kv‡K e‡j? 1 
L. DbœZ †`‡k †c‡Uªvj Gi mv‡_ B_vbj wgwk‡q e¨envi Kiv 

nq †Kb? 2 
M. hw` C  H, O = O, C = O Ges H  O eÜb kw³ 

h_vµ‡g 414, 498, 843 Ges 464 kJ/mole nq Z‡e 
Dc‡ii wewµqvi H Gi gvb wbY©q Ki| 3 

N. Drcv` 'A' Avgv‡`i RxeRM‡Zi fvimvg¨ i¶vq Lye 
Myi“Z¡c–Y©| wKš‘ Gi AwZwi³ Drcv`b cwi‡e‡ki Rb¨ 
¶wZKiÑ we‡kÐlY Ki| 4 

[Aa¨vq 8 Gi Av‡jv‡K] 
8bs cÖ‡kœi DËi 

h †h mKj cwievnx Avqb cÖev‡ni gva¨‡g we`ÿ r cÖevwnZ K‡i 
Zv‡K Zworwe‡kÐl¨ cwievnx e‡j| 

i †c‡Uªvj GKwU Rxevk¥ R¡vjvwb, hvi gRỳ  mxwgZ| Aciw`‡K 
B_vbj GKwU ˆRe Zij R¡vjvwb hvi gRỳ /÷K mxwgZ bq| KviY 
(Pvj, Mg, Avjy I fzÆv) †_‡K MvRb cÖwµqvq GwU cȪ ‘Z Kiv nq| 
ZvB Rxevk¥ R¡vjvwbi Dci Pvc Kgv‡bvi Rb¨ DbœZ †`‡k †c‡Uªv‡ji 
mv‡_ B_vbj wgwk‡q e¨envi Kiv nq| 
j †`Iqv Av‡Q, 
C  H eÜb kw³ = 414kJ/mole 
O = O eÜb kw³ = 498kJ/mole 
C = O eÜb kw³ = 843kJ/mole 
O  H eÜb kw³ = 464kJ/mole 
DÏxc‡Ki wewµqvwUÑ 
CH4(g) g  CO2(g) + 2H2O(g) 
A_©vr GB wewµqvq Zv‡ci cwieZ©bB wg‡_‡bi `nb Zvc| 
wewµqvwU‡K MvVwbKfv‡e wbæiƒ‡c †jLv hvq, 

 H  

H
|
C
|

H

   H(g) + 2(O =  O) (g)  O = C = O (g) + 2(H  O  H) (g) 

wewµqvwU‡Z 4 †gvj (C  H) I 2 †gvj (O = O) eÜb fv‡O| AZGe, 
cyivZb eÜb fvOvq †gvU cÖ‡qvRbxq kw³ = (4  414 + 2  498)kJ 
   = 2652 kJ 
Avevi, wewµqvwU‡Z 2 †gvj (C = O) I 4 †gvj (O  H) bZzb 
eÜb MwVZ nq| 
myZivs bZzb eÜb MwVZ nIqvq wbM©Z †gvU kw³ 
  = (2  843 + 4  464)kJ 
  = 3542 kJ 
 wewµqvq Zv‡ci cwieZ©b, H = cyivZb eÜb fvOvq †gvU 
cÖ‡qvRbxq kw³  bZzb eÜb MwVZ nIqvq wbM©Z kw³  
  = (2652  3542)kJ =  890 kJ 
myZivs, DÏxc‡Ki wewµqvi H Gi gvb – 890 kJ| 
k DÏxc‡Ki Drcv` 'A' n‡jv Kve©b WvBA·vBW (CO2)| CO2 
Avgv‡`i RxeRM‡Zi fvimvg¨ i¶vq LyeB Myi“Z¡c–Y©| 
Dw™¢` mv‡jvKms‡kÐlY cÖwµqvq A/CO2(g), H2O Ges m–h©v‡jvK 
e¨envi K‡i †K¬v‡ivwd‡ji mvnv‡h¨ MÐy‡KvR Z_v kK©iv Drcv`b K‡i| 

6CO2 + 6H2O  
m~h©v‡jvK

†K¬v‡ivwdj

 C6H12O6 + 6O2 

Dw™¢` GB cÖwµqvq CO2 MÖnY K‡i I O2 Z¨vM K‡i| Avi mKj 
cÖvwYKzj †mB O2 MÖnY K‡i k¦mb m¤•bœ K‡i evqygÊ‡j CO2 †Q‡o 
†`q| Gi d‡j RxeRM‡Zi fvimvg¨ eRvq _v‡K| 
CO2 M¨vm‡K wMÖb nvDR M¨vm ejv nq| Gi AwZwi³ e„w×‡Z 
GwmW e„wói g‡Zv ¶wZi cÖfveMy‡jv cwijw¶Z nq| 
CO2 + H2O  H2CO3 
GwmW e„wó cwi‡e‡ki  MvQcvjv I RxeRš‘i wU‡K _vKvi Rb¨ 
Aš@ivq| Avevi wMÖb nvDR M¨vm (CO2) Gi AwZwi³ e„w×‡Z 
ˆewk¦K Dòvq‡bi d‡j †gi“ AÂ‡ji eid M‡j cvwb‡Z cwiYZ n‡q 
AbvKvw¸¶Z eb¨vi m„wó K‡i| 
ZvB Av‡jvPbv †_‡K ejv hvq A A_©vr CO2 Gi AwZwi³ Drcv`b 
cwi‡e‡ki Rb¨ ¶wZKi| 
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  g‡Wj †U÷- 03  

eûwbe©vPwb Afx¶v 

DË
i 1 N 2 N 3 K 4 N 5 K 6 L 7 L 8 M 9 K 10 L 11 N 12 N 13 M 

14 L 15 N 16 L 17 K 18 M 19 K 20 N 21 L 22 L 23 N 24 K 25 N   

m„Rbkxj 
 cÖkœ  01  GKwU c`v‡_©i Mjbv¼ Ges ùzUbv¼ h_vµ‡g 
133C I 242C, c`v_©wUi AvYweK fi 60|  

K. gy³‡Rvo B‡jKUªb Kv‡K e‡j? 1 
L. †gŠgvwQi Kvg‡oi ¶Z¯’v‡b Pzb e¨envi Kiv nq †Kb? 2 
M. DÏxc‡K DwjÐwLZ c`v_©wUi Zvcxq eµ‡iLv A¼bmn 

eY©bv K‡iv|  3 
N. c`v_©wUi Zvcxq eµ‡iLvi cÖ_g Ges †kl we› ỳ‡Z 

KYvmg–‡ni ga¨Kvi MwZkw³i Zzjbvg–jK we‡kÐlY K‡iv| 4 
[Aa¨vq 2 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 
h †hŠM MV‡bi mgq cigvYyi †hvR¨Zv ¯@‡ii †h B‡jKUªb †Rvo 
eÜb MV‡b AskMÖnY K‡i bv Zv‡K gy³‡Rvo B‡jKUªb e‡j| 
i †gŠgvwQ †cvKvi Kvg‡oi ¶Z¯’v‡b †cvKvi kixi †_‡K †h wel 
cÖ‡ek K‡i Zv‡Z Aèxq Dcv`vb _v‡K| gvbyl †cvKvi Kvg‡oi 
R¡vjvhš¿Yv wbeviY Kivi Rb¨ ¶Z¯’v‡b Pzb e¨envi K‡i| KviY, 
Pzb ¶viKag©x c`v_©| GUv Aèxq Dcv`v‡bi mv‡_ cÖkgb wewµqv 
K‡i| ZvB †gŠgvwQ †cvKvi Kvg‡oi ¶Z¯’v‡b Pzb cÖ‡qvM Kiv nq| 
j DÏxc‡Ki c`v_©wUi Mjbv¼ I ùzUbv¼ h_vµ‡g 133C  
I 242C Ges AvYweK fi 60| myZivs c`v_©wU n‡jv BDwiqv 
(H2N  CO  NH2)| wb‡æ c`v_©wU A_©vr BDwiqvi Zvcxq eµ‡iLv 
A¼bmn eY©bv Kiv n‡jv : 
GLv‡b, BDwiqv Gi Mjbv¼ 133C nIqvq 133C ZvcgvÎvi wb‡P 
GwU KwVb Ae¯’vq _v‡K| Avevi ùzUbv¼ 242C nIqvq 133 – 
242C ZvcgvÎvq GwU Zij Ges 242C Gi Dc‡ii ZvcgvÎvq 
GwU M¨vmxq Ae¯’vq _v‡K| 
hw` 0C ZvcgvÎv †_‡K BDwiqv Gi Zvcxq eµ‡iLv A¼b Kiv 
nq, Zv n‡e wbæiƒc : 

 
wPÎ : BDwiqv Gi Zvcxq eµ‡iLv 

hw` Kíbv Kiv nq, 0C ZvcgvÎvi wKQz cwigvY BDwiqv‡K Zvc 
†`Iqv n‡”Q Z‡e Aw¼Z eµ‡iLv Abyhvqx, t1 mgq ch©š@ c`v_©wUi 
ZvcgvÎv e„w× †c‡q 0C †_‡K 133C nq| Gici, mv‡_ mv‡_B 
Gi ZvcgvÎv 133C AwZµg K‡i bv| eis, myßZvc MÖnY K‡i 

Mj‡Z ïi“ Kivq ZvcgvÎv w¯’i (133C) _v‡K| t1 †_‡K t2 mgq 
ch©š@ cÖ̀ Ë Zvc BDwiqv bvgK c`v_©wUi KwVb Ae¯’v †_‡K Zij 
Ae¯’vq iƒcvš@‡i e¨eüZ nq| hLb m¤•–Y© c`v_© Zi‡j cwiYZ 
nq Gici t2 †_‡K t3 mgq ch©š@ Gi ZvcgvÎv evo‡Z _v‡K hv t3 
mg‡q 242C nq| Gici, GwU Avevi myßZvc msMÖn K‡i Zij 
Ae¯’v †_‡K M¨vmxq Ae¯’vq cwiYZ n‡Z _v‡K| ZvB t3 †_‡K t4 
mgq ch©š@ ZvcgvÎv w¯’i (242C) _v‡K| AZtci BDwiqv bvgK 
c`v_©wU M¨vmxq c`v‡_© iƒcvš@wiZ n‡q †M‡j Gi ZvcgvÎv 242C 
AwZµg Kiv ïi“ nq Ges Zvici M¨v‡mi ZvcgvÎv evo‡Z _v‡K| 
GLv‡b, t1 mg‡q c`v_©wU 133C ZvcgvÎvi KwVb, t2 mg‡q 133C 
ZvcgvÎvi Zij| Avevi, t3 mg‡q c`v_©wU 242C ZvcgvÎvi Zij, 
t4 mg‡q 242C ZvcgvÎvq M¨vmxq Ae¯’vq _v‡K| 

k DÏxc‡Ki BDwiqv bvgK c`v_©wUi Zvcxq eµ‡iLvi cÖ_g I 
†klwe› ỳ‡Z KYvmg–‡ni ga¨Kvi MwZkw³i Zzjbvg–jK Av‡jvPbv 
wb‡æ we‡kÐlY Kiv n‡jv :  
BDwiqvi Zvcxq eµ‡iLvwU wbæiƒc : 

 
†h‡Kv‡bv e¯‘ AYy bvgK AwZ ¶z`ª KYv Øviv MwVZ| AYymg–‡ni 
ga¨eZ©x AvKl©Y‡K Avš@tAvYweK kw³ e‡j| Avš@tAvYweK kw³i 
Kvi‡Y AYymg–n ci¯•‡ii mwbœK‡U _vK‡Z Pvq| Aciw`‡K AYymg–n 
me©̀ v K¤•gvb _v‡K| ZvcgvÎv hZ ev‡o K¤•bI ZZ ev‡o| 
Avš@tAvYweK kw³i Zzjbvq MwZkw³ A‡bK Kg n‡j AYymg–n 
GKwU wbw ©̀ó Ae¯’v‡b weivR K‡i| GwUB e¯‘i KwVb Ae¯’v 
A_©vr KwVb c`v‡_©i Avš@tAvYweK kw³ me‡P‡q †ewk| KwVb 
c`v_©‡K Zvc †`Iqv n‡j KYvMy‡jv Zvckw³ MÖnY K‡i K¤•b kw³ 
e„w× †c‡Z _v‡K| ZvcgvÎv evo‡Z evo‡Z Mjbv¼ Z_v 133C 
†cŠuQv‡j KwVb c`v_© Mj‡Z ïi“ K‡i| GB ZvcgvÎvq KwVb I Zij 
Dfq Ae¯’vB we`¨gvb| 
hw` AviI †ewk Zvc †`Iqv nq Zvn‡j KYvMy‡jv GZ †ewk Kuvc‡Z 
_v‡K †h Avš@tKYv AvKl©Y kw³ K‡g hvq Ges wKQzUv MwZkw³ 
cÖvß nq| c`v‡_©i GB Ae¯’v‡K Zij Ae¯’v e‡j| Zi‡ji 
wbw ©̀ó AvqZb _vK‡jI wbw ©̀ó AvKvi _v‡K bv| 
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Zij Ae¯’vi c`v_©‡K Av‡iv †ewk  Zvc †`Iqv n‡j KYvMy‡jv 
Zvckw³ wb‡q MwZkw³ e„w× Ki‡Z _v‡K Ges GKmgq MwZkw³ 
GZ †e‡o hvq †h KYvMy‡jv Avš@tKYv AvKl©Y kw³ †_‡K cÖvq gy³ 
n‡q wew¶ßfv‡e QzU‡Z _v‡K| GB Ae¯’v‡K e‡j M¨vmxq Ae¯’v 
Ges †h ZvcgvÎvq Zij c`v_© M¨vmxq c`v‡_© cwiYZ nq Zv n‡jv 
ùzUbv¼| G‡¶‡Î GB ZvcgvÎv n‡jv 242C| 242C G Zij I 
M¨vmxq Dfq Ae¯’v we`¨gvb| M¨vmxq Ae¯’vq c`v‡_©i Avi 
†Kv‡bv wbw ©̀ó AvqZb _v‡K bv| M¨vmxq Ae¯’vq †cuŠQv‡bvi ci 
hw` AviI Zvc †`Iqv nq ZLb KYvMy‡jv AviI †Rv‡i QzU‡Z 
_vK‡e Ges MwZkw³ AviI †e‡o hv‡e| A_©vr M¨vmxq Ae¯’vq 
c`v‡_©i Avš@tAvYweK kw³ me‡P‡q Kg|  
†h‡nZz BDwiqvi Mjbv¼ 133C Ges ùzUbv¼ 242| A_©vr 
242C ZvcgvÎvi Dc‡i BDwiqv M¨vmxq Ae¯’vq _v‡K Ges GB 
Ae¯’vq Avš@tAvYweK kw³ me‡P‡q Kg| Aciw`‡K 133C Gi 
wb‡P BDwiqv KwVb Ae¯’vq _v‡K, Kv‡RB GB Ae¯’vq 
Avš@tAvYweK kw³ †ewk| 133C I 242C Gi ga¨eZ©x ZvcgvÎvq 
BDwiqv Zij Ae¯’vq _v‡K| Avevi, 242C ZvcgvÎvi Dc‡i 
BDwiqv M¨vmxq Ae¯’vq _v‡K| A_©vr G Ae¯’vq Avš@tAvYweK 
kw³ me‡P‡q Kg _v‡K| 

 cÖkœ  02   

Li       
W Mg Al Si Z S Cl 
X       
Y       
Cs  

[we.`ª. : W, X, Y I Z †gŠ‡ji cÖPwjZ cÖZxK bq] 
K. B‡jKUªb Avmw³ Kv‡K e‡j? 1 
L. Fe2+ I Fe3+ Avq‡bi g‡a¨ †KvbwU AwaK myw¯’Z? 

e¨vL¨v Ki| 2 
M. ch©vq mviwY‡Z 'Z' †gŠ‡ji Ae¯’vb wbY©q Ki| 3 
N. W, X I Y †gŠjMy‡jv GKB iKg ag© cÖ̀ k©b K‡iÑ 

wewµqvmn we‡kÐlY Ki| 4 
[Aa¨vq 4 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 
h †Kv‡bv †gŠ‡ji 1 mole PvR© wbi‡c¶ M¨vmxq wew”Qbœ cigvYy 
1mole B‡jKUª‡bi mv‡_ hy³ n‡q GKK FYvÍK PvR©hy³ M¨vmxq 
Avqb m„wó Ki‡Z †h cwigvY kw³ wbM©Z nq, Zv‡K †mB †gŠ‡ji 
B‡jKUªb Avmw³ e‡j| 
i Fe Gi cvigvYweK msL¨v 26| Fe2+ I Fe3+ Avq‡bi B‡jKUªb 
web¨vm wbæiƒcÑ  
26Fe2+  1s2 2s2 2p6 3s2 3p6 3d6  
26Fe3+  1s2 2s2 2p6 3s2 3p6 3d5  
mvaviYfv‡e †`Lv hvq †h, GKB Dckw³¯@i p I d Gi 
AiweUvjMy‡jv Aa©c–Y© (p3, d5) ev m¤•–Y©iƒ‡c c–Y© (p6, d10) n‡j †mB 
B‡jKUªb web¨vm myw¯’Z nq| ZvB Fe2+ I Fe3+ Avq‡bi g‡a¨ Fe3+ 
Avqb AwaK myw¯’Z| 
j DÏxc‡Ki Z †gŠjwU Z…Zxq ch©v‡q mvjdvi (S) Gi GK Ni 
ev‡g Aew¯’Z| A_©vr Z †gŠjwU n‡jv dmdivm (P)| P Gi 
B‡jKUªb web¨vm wbæiƒc : 
15P  1s2 2s2 2p6 3s2 3p3 

ch©vq mviwY‡Z Ae¯’vb : †gŠjwUi B‡jKUªbmg–n wZbwU kw³¯@‡i 
web¨¯@| ZvB †gŠjwU ch©vq mviwYi Z…Zxq ch©v‡qi Aš@fz©³| 
MÖ“c msL¨v wba©viY : †gŠjwUi me©ewnt¯’ kw³¯@‡i †gvU B‡jKUªb 
msL¨v n‡jv 5| 
 †gŠjwUi MÖ“c msL¨v = (10 + 5) = 15| 
AZGe, P †gŠjwU ch©vq mviwY‡Z Z…Zxq ch©v‡qi 15 bs MÖ“‡c Aew¯’Z|  

k DÏxc‡Ki W, X I Y †gŠjMy‡jv h_vµ‡g Na, K I Rb| Gme 
†gŠ‡ji A·vBWMy‡jv h_vµ‡g Na2O, K2O, Rb2O| Gme 
A·vB‡Wi cÖK…wZ n‡Z †gŠjMy‡jvi ag© m¤̂‡Ü aviYv Kiv hvq| 
Avgiv Rvwb, avZzi A·vBWmg–n mvaviYZ ¶viag©x| cvwbi mv‡_ 
†gŠj wZbwUi A·vB‡Wi wewµqvmg–n wbæiƒc :  
Na2O cvwbi mv‡_ wewµqv K‡i NaOH Drcbœ K‡i, hv Zxeª ¶vi|  
 Na2O + H2O  2NaOH 
K2O I Rb2O DfqB cvwbi mv‡_ wewµqv K‡i Zxeª ¶vi Drcbœ 
K‡i| Kv‡RB K2O I Rb2O ¶viag©x A·vBW Ges K I Rb 
†gŠjØq avZe cÖK…wZi|  
 K2O + H2O  2 KOH 
 Rb2O + H2O  2 RbOH 
Na, K, Rb †gŠj wZbwU GKB MÖ“‡ci I GKB MÖ“‡ci hZ wb‡P hvIqv 
hvq ZZ G‡`i avZe ag© e„w× cvq| myZivs Na, K I Rb †gŠj 
wZbwU GKB iKg ag© cÖ̀ k©b K‡i|  

 cÖkœ  03   (i) CnH2n     (ii) CnH2n + 2      (iii) CnH2n – 2 
             [GLv‡b, n = 3] 

            (iv) C4H6 + H2O 
20% H2SO4 2% HgSO480C  'Z' 

K. †eªvÄ Kx? 1 
L. Pvlvev` wKsev Lv‡`¨i Rb¨ Avgiv imvq‡bi Dci wbf©i 

KwiÑ e¨vL¨v Ki| 2 
M. (iv) bs DÏxc‡K cÖvß 'Z' †hŠ‡M †gŠ‡ji kZKiv mshywZ 

wbY©q Ki| 3 
N. DÏxc‡Ki (i), (ii) I (iii) bs †hŠM‡K Kxfv‡e cix¶vMv‡i 

kbv³ Ki‡e? mgxKiYmn we‡kÐlY Ki| 4 
[Aa¨vq 6 I 11 Gi mgš̂‡q] 

3bs cÖ‡kœi DËi 
h Kcvi I wU‡bi Mj‡b m„ó msKi avZzB n‡jv †eªvÄ| 

i K…wlRwg‡Z dmj Drcv`b Kvw¸¶Z cwigv‡Y cvIqvi Rb¨ 
BDwiqv, wUGmwc, wWGwc, GgIwc, wRcmvg, wR¼ mvj‡dU, 
†evwiK GwmW BZ¨vw` ivmvqwbK mvi e¨envi Kiv nq| dm‡ji 
cywó Dcv`vb bvB‡Uªv‡R‡bi mieivn NvUwZ –̀i K‡i †K¬v‡ivwdj 
Drcv`‡b BDwiqv mvi gyL¨ f‚wgKv cvjb K‡i| dm‡dU mg„× 
wUGmwc I wWGwc mvi Dw™¢‡`i †Kvl wefvR‡b mnvqZvi cvkvcvwk 
Mv‡Qi „̀p MVb KvVv‡gv ˆZwi K‡i Ges †cvKvgvKo I †ivM 
AvµgY cÖwZ‡iva K‡i| Dw™¢‡`i exR Drcv`‡b wRcmvg I †evwiK 
GwmW mvi mvnvh¨ K‡i| GQvov GgIwc I wR¼ mvj‡dU mvi 
Dw™¢‡`i ¯̂vfvweK e„w×‡Z h‡_ó cÖfve we¯@vi K‡i|   
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AZGe, Pvlvev` wKsev Lv‡`¨i Rb¨ Avgiv ivmvqwbK mvi Z_v 
imvq‡bi Dci wbf©ikxj| 

j DÏxc‡Ki (iv) bs wewµqvwU c–Y© K‡i cvB, 

C4H6 + H2O 20% H2SO4 2% HgSO480C  C3H7CHO 

 weDUvBb weDUvb¨vj (B) 

DcwiD³ wewµqvq 'B' †hŠMwU n‡jv weDUvb¨vj| 
wb‡æ C3H7CHO †hŠ‡Mi kZKiv mshywZ wbY©q Kiv n‡jvÑ 
C3H7CHO †hŠ‡Mi AvYweK fi = 12  4 + 1  8 + 16  1 
  = 72g 

 C Gi kZKiv mshywZ = 
48
72  100 = 66.67% 

     H   Ó     Ó       Ó   = 
8
72  100 = 11.11% 

Ges O Ó     Ó       Ó = 
16
72  100 = 22.22% 

AZGe, C3H7CHO †hŠ‡M 66.67% Kve©b, 11.11% nvB‡Wªv‡Rb I 
22.22% Aw·‡Rb we`¨gvb| 

k DÏxc‡Ki (i), (ii) I (iii) bs h_vµ‡g A¨vjwKb, A¨vj‡Kb I 
A¨vjKvB‡bi mvaviY ms‡KZ| †h‡nZz n = 3 †m‡nZz (i), (ii) I (iii) 
bs †hŠM wZbwU h_vµ‡g †cÖvwcb, †cÖv‡cb I †cÖvcvBb| wb‡æ D³ 
†hŠMmg–‡ni kbv³KiY cix¶v mgxKiYmn we‡kÐlY Kiv n‡jvÑ 
†cªvwcb kbv³KiY : C3H6 †hŠM jNy Rjxq cUvwkqvg cvig¨v½v‡bU 
Øviv RvwiZ n‡q †cÖvwcwjb MÐvBKj Drcbœ K‡i| G wewµqvq jNy 
Rjxq cUvwkqvg cvig¨v½v‡bU Gi †Mvjvwc †eMywb eY© webó nq hv 
Øviv ª̀e‡Yi Am¤•„³Zv cÖgvwYZ nq| 

CH3CH = CH2 + H2O + [O]  KMnO4 CH3  CH  CH2 
 †cÖvwcb  Rvqgvb Aw·‡Rb          |     | 
   OH    OH 
         †cÖvwcwjb MÐvBKj 
 (eY©nxb `ªeY) 
†eªvwgb ª̀eY cix¶v : C3H6 †hŠM Kgjv-jvj e‡Y©i †eªvwgb cvwbi 
mv‡_ wewµqv K‡i 1, 2 WvB‡eªv‡gv †cÖv‡cb Drcbœ K‡i| wewµqvi 
d‡j †eªvwg‡bi eY© webó nq| G wewµqvi gva¨‡g Am¤•„³Zv 
cÖgvwYZ nq| 
 CH3  CH = CH2 + Br2  CH3  CH  CH2 
   †cÖvwcb |          | 
  Br   Br 
 1, 2-WvB‡eªvgv †cÖv‡cb 
 (eY©nxb `ªeY) 
†cÖv‡cb kbv³KiY : †cÖv‡cb †eqvi I †eªvwgb ª̀eY cix¶vq 
h_vµ‡g K2Cr2O7 Gi †Mvjvwc †eMywb eY© Ges Br2 Gi Kgjv-jvj 
eY© bó K‡i bv| A_©vr †Kv‡bv wewµqv †`q bv| 

 C3H8 + H2O + [O] K2Cr2O7  No Reaction. 
 †cÖv‡cb 
 C3H8 + Br2  No Reaction. 
 †cÖv‡cb 

†cÖvcvBb kbv³KiY : †cÖvcvBb Kgjv-jvj e‡Y©i †eªvwgb cvwbi 
mv‡_ wewµqvq 1, 1, 2, 2–†UUªv‡eªv‡gv †cÖv‡cb Drcbœ K‡i| G 
wewµqvq †eªvwg‡bi eY© webó nq Avi †cÖvcvB‡bi Am¤•„³Zv 
cÖgvwYZ nq|  

 C3H4
†cÖvcvBb

 + Br2  H3C – 

Br
 |
C
 |
Br

– 

Br
 |
CH
 |
Br

 

 1, 1, 2, 2-†UUªv‡eªv‡gv †cÖv‡cb (eY©nxb) 

 cÖkœ  04  CaO + A  CaCO3 
            (8g)    (12g) 
 [GLv‡b A cÖK…Z ms‡KZ bq] 

K. A¨vbvjvi Kx? 1 
L. Al2O3 + HCl ? + H2O wewµqvwUi mgZv weavb 

Ki| 2 
M. DÏxc‡K e¨eüZ Pz‡bi †gvj msL¨v wbY©q Ki| 3 
N. cwi‡e‡ki Dci A †hŠMwUi ¶wZKi cÖfve we‡kÐlY 

Ki| 4 
[Aa¨vq 6 I 8 Gi mgš̂‡q] 

4bs cÖ‡kœi DËi 
h me‡P‡q weï× (99%) ivmvqwbK c`v_©‡K A¨vbvjvi (Analar) e‡j| 
i Al2O3 I HCl wewµqv K‡i AlCl3 I H2O Drcbœ K‡i| 

Al2O3 + HCl  AlCl3 + H2O 
Al I O cigvYy‡K mgvb Kivi Rb¨ Wv‡b AlCl3 †K 2 Øviv, H2O 
†K 3 Øviv Ges Cl Gi mgZvKi‡Yi Rb¨ evgcv‡ki HCl †K 6 Øviv 
MyY K‡i wewµqvwU mgZv Kiv n‡jv| 

Al2O3 + 6HCl = 2AlCl3 + 3H2O 
j DÏxc‡Ki wewµqvwU n‡jvÑ 
CaO + A  CaCO3 
  (8g)         (12g) 
GLv‡b, CaO A_©vr Pzb Gi MÖvg AvYweK fi = 40 + 16 = 56g 
 Pzb ev CaO Gi MÖvg GK‡K fi, w = 8g 
 AvYweK fi, M = 56 
   †gvj msL¨v, n = ? 

Avgiv Rvwb, n = wM = 8
56 = 0.143 (Ans.) 

k DÏxc‡Ki wewµqv Abymv‡i A †hŠMwU n‡jv CO2. GwU bvbvfv‡e 
cwi‡e‡ki ¶wZmvab K‡i _v‡K| wb‡æ Zvi eY©bv †`Iqv n‡jvÑ 
CO2 evqyi Ab¨ Dcv`v‡bi mv‡_ wewµqv K‡i bv, wKš‘ Gi 
ZvcaviY ¶gZv †ewk ZvB CO2 Zvc †kvlY K‡i a‡i ivL‡Z 
cv‡i| G‡Z K‡i c„w_exi ZvcgvÎv e„w× cvq| Avevi CO2 M¨vm 
IR‡b fvix nIqvq c„w_exc„‡ôi KvQvKvwQ Ae¯’vb K‡i| G‡Z 
K‡i w`‡b w`‡b c„w_exi ZvcgvÎv †e‡o hv‡”Q, hv ˆewk¦K Dòvq‡bi 
g–j KviY| ˆewk¦K Dòvq‡bi d‡j †gi“ AÂ‡ji eid M‡j cvwb‡Z 
cwiYZ n‡q AbvKvw¸¶Z eb¨vi m„wó K‡i| ZvQvov Gme M¨vm 
I‡Rvb¯@‡ii mv‡_ mivmwi wewµqv K‡i I‡Rvb¯@‡i ¶‡Zi m„wó 
K‡i| m–h© †_‡K ¶wZKi AwZ‡eMywb iwk¥ c„w_ex‡Z Avm‡Z 
I‡Rvb¯@i evav cÖ̀ vb K‡i _v‡K| GB I‡Rvb¯@i ¶wZMȪ @ n‡j 
K¨vÝvi, Pg©‡ivMmn bvbv ai‡bi †ivM nIqvi m¤¢vebv _v‡K| 
GQvov CO2 cwi‡e‡ki bvbvgyLx ¶wZmvab K‡i _v‡K| 
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 cÖkœ  05  ¯^vfvweK evqygÊjxq Pv‡c A I B wmwjÛv‡i h_vµ‡g 
A¨v‡gvwbqv I Kve©b WvBA·vBW M¨vm ivLv Av‡Q| 

K. Avš@tAvYweK kw³ Kv‡K e‡j? 1 

L. ZvcgvÎv I Pv‡ci mv‡_ M¨v‡mi AvqZ‡bi m¤•K© 
Kxiƒc Zv e¨vL¨v Ki| 2 

M. DÏxc‡Ki A I B Dfq wmwjÛv‡ii gyL GK‡Î Ly‡j 
w`‡j †KvbwU ª̀“Z Qwo‡q co‡e Zv e¨vL¨v Ki| 3 

N. DwjÐwLZ M¨vm `ywUi Rjxq `ªe‡Yi cÖK…wZ we‡kÐlY 
Ki| 4 

[Aa¨vq 2 I 9 Gi mgš̂‡q] 
5bs cÖ‡kœi DËi 

h c`v‡_©i AYymg–‡ni ga¨Kvi AvKl©Y kw³‡K Avš@tAvYweK kw³ e‡j| 

i ZvcgvÎv e„w× Ki‡j M¨v‡mi AvqZb e„w× cvq| KviY G mgq 
M¨v‡mi AYymg–‡ni g‡a¨ Avš@tAvYweK kw³ LyeB K‡g hvq| Avevi 
ZvcgvÎv n«vm Ki‡j Avš@tAvYweK kw³ e„w× cvIqvq M¨v‡mi 
AvqZb n«vm cvq| A_©vr ZvcgvÎv I AvqZb ci¯•‡ii mgvbycvwZK| 
Avevi, Pvc e„w× Ki‡j M¨v‡mi AYyMy‡jvi ga¨eZx© `–iZ¡ K‡g hvq 
Z_v Avš@tAvYweK kw³ e„w× cvq| d‡j AvqZb ms‡KvPb nq| 
A_©vr Pvc I AvqZb ci¯•‡ii e¨¯@vbycvwZK| 

j DÏxc‡Ki A I B wmwjÛv‡ii M¨vmØq n‡jv NH3 I CO2| 
†Kv‡bv M¨v‡mi e¨vcb I wbtmiY nvi Gi AvYweK f‡ii Dci wbf©i 
K‡i| †hme M¨v‡mi AvYweK fi †ewk Zv‡`i e¨vcb I wbtmiY nvi 
ZZ Kg| Avi †hme M¨v‡mi AvYweK fi hZ Kg Zv‡`i e¨vcb I 
wbtmiY nvi ZZ †ewk| 
NH3 Gi AvYweK fi = 14 + 1  3 = 17 

CO2 Gi AvYweK fi = 12 + 2  16 = 44 

†h‡nZz NH3 I CO2 Gi g‡a¨ NH3 M¨v‡mi AvYweK fi Kg, 
†m‡nZz NH3 M¨v‡mi wbtmiY nvi †ewk| ZvB Dfq wmwjÛv‡ii gyL 
Ly‡j w`‡j NH3 M¨vm `ª“Z Qwo‡q co‡e| 

k DÏxc‡Ki M¨vm ỳwUi Rjxq ª̀e‡Yi cÖK…wZ wb‡P we‡kÐlY Kiv n‡jv : 
NH3 ¶viagx©| NH3 Gi Rjxq `ªeY jvj wjUgvm‡K bxj K‡i| 
Rjxq `ªe‡Y GwU nvB‡Wªv·vBW Avqb ˆZwi K‡i| 

NH3 + H2O  NH+
4 + OH– 

Avevi, ¶vi a‡g©i Kvi‡Y A¨v‡gvwbqv M¨vm I Gi Rjxq ª̀eY mKj 
Gwm‡Wi mv‡_ hy³ n‡q A¨v‡gvwbqvg jeY Drcbœ K‡i| 
 NH3         +           HCl                   NH4Cl 
 A¨v‡gvwbbqv nvB‡Wªv‡K¬vwiK GwmW A¨v‡gvwbqvg  †K¬vivBW 
Ab¨w`‡K, CO2 Aèagx©, GwU cvwb‡Z ª̀exf‚Z n‡q `ye©j Kve©wbK 
GwmW Drcbœ K‡i, hv bxj wjUgvm‡K jvj K‡i| 
 CO2 + H2O  H2CO3 
  Kve©wbK GwmW 

myZivs ejv hvq †h, NH3 ¶viagx© wKš‘ CO2 Aèagx©| 

 cÖkœ  06  Q, R I T †gŠj wZbwUi cvigvYweK msL¨v h_vµ‡g 
12, 14, 17|  [Q, R I T cÖZxKx A‡_© e¨eüZ] 

K. ev®•xfeb Kv‡K e‡j? 1 

L. KYvi MwZZË¡ e¨vL¨v Ki| 2 

M. Q †gŠjwUi we ỳ̈ r cwievwnZv e¨vL¨v Ki| 3 

N. DÏxc‡Ki GKwU †gŠj GKvwaK Dcv‡q w¯’wZkxjZv 
AR©b K‡iÑ we‡kÐlY Ki| 4 

[Aa¨vq 5 Gi Av‡jv‡K] 
6bs cÖ‡kœi DËi 

h †Kv‡bv Zij c`v_©‡K Zvc cÖ̀ vb K‡i ev‡®• cwiYZ Kivi 
cÖwµqv‡KB ev®•xfeb e‡j| 

i Avš@tKYv AvKl©Y kw³ Ges KYvMy‡jvi MwZkw³ w`‡q c`v‡_©i 
KwVb, Zij I M¨vmxq Ae¯’v e¨vL¨v Kivi ZË¡‡KB KYvi MwZZË¡ 
ejv nq| hLb KYvMy‡jvi †fZiKvi AvKl©Y kw³ ev Avš@tKYv 
AvKl©Y kw³ Lye †ewk _v‡K ZLb KYvMy‡jv Lye KvQvKvwQ Ae¯’vb 
K‡i Ges wb‡R‡`i Ae¯’vb †_‡K bo‡Z cv‡i bv| GB Ae¯’v 
n‡”Q KwVb Ae¯’v| KwVb c`v_©‡K Zvc †`Iqv n‡j KYvMy‡jv 
Zvckw³ MÖnY K‡i Kuvc‡Z _v‡K| hw` AviI †ewk Zvc †`Iqv nq 
Zvn‡j KYvMy‡jv GZ †ewk Kuvc‡Z _v‡K †h Avš@tKYv AvKl©Y kw³ 
K‡g hvq Ges wKQyUv MwZkw³ cÖvß nq| c`v‡_©i GB Ae¯’v‡K 
Zij Ae¯’v e‡j| Zij Ae¯’vi c`v_©‡K Av‡iv †ewk Zvc †`Iqv 
n‡j KYvMy‡jv Zvckw³ wb‡q MwZkw³ e„w× Ki‡Z _v‡K Ges 
GKmgq MwZkw³ GZ †e‡o hvq †h KYvMy‡jv Avš@tKYv AvKl©Y 
kw³ †_‡K cÖvq gy³ n‡q wew¶ßfv‡e QyU‡Z _v‡K| GB Ae¯’v‡K 
e‡j M¨vmxq Ae¯’v| 

j DÏxc‡Ki 'Q' †gŠjwUi cvigvYweK msL¨v n‡jv 12| myZivs 'Q' 
†gŠjwU n‡jv g¨vM‡bwkqvg (Mg)| G †gŠjwUi we ỳ̈ r cwievwnZv 
wb‡P e¨vL¨v Kiv n‡jvÑ 
avZe †Kjv‡m avZz cigvYymg–n GK‡Î cvkvcvwk Ae¯’vb K‡i| 
mKj avZziB †kl K¶c‡_ KgmsL¨K B‡jKUªb _v‡K| ZvB avZe 
†Kjv‡m GB B‡jKUªbMy‡jv cigvYyi K¶c_ †_‡K †ei n‡q mgMÖ 
avZeL‡Ê gy³fv‡e PjvPj K‡i| d‡j ˆe ỳ̈ wZK †¶‡Îi cÖfv‡e ev 
avZeLÊ‡K e¨vUvwii mv‡_ hy³ K‡i eZ©bxc–Y© Ki‡j mn‡RB 
eZ©bxi FYvÍK cÖvš@ †_‡K gy³ B‡jKUªbmg–n abvÍK cÖv‡š@i 
w`‡K PjvPj K‡i Ges Gfv‡eB we`ÿ r cwienb K‡i| 
hv wb‡æ wP‡Îi gva¨‡g mn‡RB avZzi we`ÿ r cwien‡bi welqwU eySv 
hvq| 

 
wPÎ : avZzi we`ÿ r cwien‡bi †KŠkj 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     366 

k DÏxc‡Ki 'Q', R I T †gŠj wZbwUi cvigvYweK msL¨v h_vµ‡g 
12, 14 I 17| myZivs †gŠj wZbwU h_vµ‡g g¨vM‡bwkqvg, wmwjKb 
I †K¬vwib| G †gŠjmg–‡ni g‡a¨ GKgvÎ †K¬vwib GKvwaK Dcv‡q 
w¯’wZkxjZv AR©b K‡iÑ wb‡æ Zv we‡kÐlY Kiv n‡jvÑ 
†K¬vwib †gŠjwU AvqwbK I mg‡hvRx Dfq ai‡bi eÜb MV‡bi 
gva¨‡g w¯’wZkxjZv AR©b Ki‡Z cv‡i| GLv‡b NaCl I HCl 
†hŠ‡M †K¬vwib, †mvwWqvg I nvB‡Wªv‡R‡bi mv‡_ h_vµ‡g AvqwbK I 
mg‡hvRx †hŠM MVb K‡i| hv wb‡æ Dc¯’vcb Kiv n‡jvÑ 
nvB‡Wªv‡Rb, †mvwWqvg I †K¬vwi‡bi B‡jKUªb web¨vm wbwæiƒcÑ 
 1H  1s1 
 11Na  1s22s22p63s1 
 17Cl   1s22s22p63s23p5 

Na cigvYy Zvi me©ewnt¯’ 3s1 kw³¯@‡ii GKwU B‡jKUªb Z¨vM 
K‡i wbKU¯’ wbw®Œq M¨vm wbq‡bi w¯’wZkxj AóK KvVv‡gv jvf 
K‡i Ges Na+ Avq‡b cwiYZ nq| Aciw`‡K Cl cigvYy Zvi 
me©ewnt¯’ 3q kw³¯@‡i 1wU B‡jKUªb MÖnY K‡i AvM©‡bi 
w¯’wZkxj AóK KvVv‡gv jvf K‡i Ges Cl– Avq‡b cwiYZ nq| 
Gfv‡e m„ó Na+ I Cl– AvqbØq wecixZ Avavbhy³ nIqvq Zviv 
ci¯•i w¯’i ˆe ỳ̈ wZK AvKl©Y kw³ Øviv hy³ n‡q NaCl AvqwbK 
†hŠM MVb K‡i| 

 
wPÎ : AvqwbK eÜ‡bi gva¨‡g NaCl †hŠM MVb cÖwµqv 

H I Cl cÖ‡Z¨‡K GKwU K‡i B‡jKUªb †kqvi K‡i mg‡hvRx eÜb 
MVb K‡i| wb‡P WvqvMÖv‡gi mvnv‡h¨ Zv †`Lv‡bv n‡jvÑ 

 
H Cl 











 
wPÎ : HCl eÜb MVb cÖwµqv 

myZivs †K¬vwib e– MÖnY I †kqv‡ii gva¨‡g AvqwbK I mg‡hvRx 
†hŠM MVb K‡i w¯’wZkxjZv AR©b †Ki| 
AZGe, †K¬vwib †gŠj GKvwaK Dcv‡q w¯’wZkxjZv AR©b K‡i| 

 cÖkœ  07   
†hŠM mg‡MvÎxq †kÖwY 
A CnH2n 
B CnH2n+1

 – OH 
 GLv‡b, [n = 2] 

K. RviY msL¨v Kv‡K e‡j? 1 
L. C10H8 †K A¨v‡iv‡gwUK nvB‡WªvKve©b e‡j †Kb? 

e¨vL¨v Ki| 2 
M. A †hŠMwU GKwU Am¤•„³ nvB‡WªvKve©bÑ mgxKiYmn 

cÖgvY Ki| 3 
N. ˆRe GwmW ˆZwi‡Z A I B Dfq †hŠM‡K e¨envi Kiv 

hv‡e wK? mgxKiYmn hyw³ `vI| 4 
[Aa¨vq 11 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h B‡jKUªb Z¨vM ev MÖn‡Yi d‡j †Kv‡bv †gŠ‡j Drcbœ abvÍK ev 
FYvÍK Avavb msL¨v‡K H †gŠ‡ji RviY msL¨v e‡j| 

i C10H8 A_©vr b¨vc_wjb GKwU A¨v‡iv‡gwUK nvB‡WªvKve©b| 

 

 
b¨vc_wjb 

GwU Pwµq †hŠM, G‡Z GKvš@i wØeÜb i‡q‡Q A_©vr GKwU GKK 
eÜb Ges GKwU wØeÜb i‡q‡Q, hv A¨v‡iv‡gwUK †hŠ‡Mi 
ˆewkó¨| ZvQvov †h mKj †hŠ‡Mi AYy‡Z GK ev GKvwaK †ebwRb 
Pµ we`¨gvb Zv‡`i‡K A¨v‡iv‡gwUK †hŠM e‡j| DcwiD³ Kvi‡Y 
C10H8 †K A¨v‡iv‡gwUK nvB‡WªvKve©b ejv nq| 

j †h nvB‡WªvKve©‡b Kve©b wkK‡j Aš@Z 2wU Kve©b cigvYy 
wØeÜb ev wÎeÜ‡b Ave× _v‡K Zv‡K Am¤•„³ nvB‡WªvKve©b 
e‡j| DÏxcK Abymv‡i A †hŠMwU C2H4 A_©vr Bw_b| wb‡æi cix¶v 
`ywU j¶ KwiÑ 
†eqvi cix¶v : DÏxc‡Ki C2H4 †hŠMwU jNy Rjxq cUvwkqvg 
cvig¨v½v‡bU Øviv RvwiZ n‡q Bw_wjb MÐvBKj Drcbœ K‡i| G 
wewµqvq jNy Rjxq cUvwkqvg cvig¨v½v‡bU Gi †Mvjvwc eY© 
AcmvwiZ nq hv Øviv ª̀e‡Yi Am¤•„³Zv cÖgvwYZ nq| 

CH2 = CH2 + H2O + [O]  KMnO4


 CH2OH  CH2OH 

    Bw_wjb MÐvBKj 

     (eY©nxb `ªeY) 

†eªvwgb ª̀eY cix¶v : Avevi, C2H4 †hŠMwU jvj e‡Y©i †eªvwgb cvwbi 

mv‡_ wewµqv K‡i WvB‡eªv‡gv B‡_b Drcbœ K‡i| wewµqvi d‡j 
†eªvwg‡bi eY© AcmvwiZ nq| G wewµqvi gva¨‡g Am¤•„³Zv 

cÖgvwYZ nq| 
 CH2 = CH2 + Br2  CH2Br  CH2Br 
 1, 2-WvB‡eªv‡gv B‡_b 

 (eY©nxb `ªeY) 
Dc‡ii ỳwU cix¶vi mvnv‡h¨ cÖgvwYZ nq †h, A(CnH2n) A_©vr 

C2H4 †hŠMwU GKwU Am¤•„³ nvB‡WªvKve©b| 

k DÏxcK Abymv‡i A I B †hŠM h_vµ‡g C2H4 Ges C2H5OH| 
ˆRe GwmW ˆZwi‡Z Dfq †hŠMB e¨envi Kiv hv‡e| wb‡P 
mgxKiYmn hyw³ †`Iqv n‡jvÑ 
dmdwiK Gwm‡Wi Dcw¯’wZ‡Z Bw_b 300C ZvcgvÎvq Ges 60 

evqyPv‡c Rjxq ev‡®•i (H2O) mv‡_ wewµqv K‡i B_vbj 
(CH3CH2OH) Drcbœ K‡i| 

CH2 = CH2(g) + H2O(g) 
300 C 60 atm

 
H3PO4

 CH3 – CH2OH(l) 
B_vbj
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Drcbœ B_vbj‡K kw³kvjx RviK (K2Cr2O7 I H2SO4) Øviv RvwiZ 
Ki‡j cÖ_‡g B_vb¨vj Ges cieZ©x‡Z B_vbwqK GwmW Drcbœ nq hv 
GKwU ˆRe GwmW| 

CH3CH2OH + [O]         
B_vbj          

 K2Cr2O7 + H2SO4


 
CH3CHO + H2O 
 B_vb¨vj

                
 

CH3CHO + [O] 
B_vb¨vj            

 K2Cr2O7 + H2SO4


 
CH3COOH 

B_vbwqK GwmW (ˆRe GwmW)

  

 cÖkœ  08  (i) H2S + Cl2 = 2A + S 
            (ii) AlCl3(s) + H2O(l)  A + B 

K. jv-kv‡Zwjqvi bxwZ Kx? 1 

L. RxevYybvkK wn‡m‡e weÐwPs cvDWvi e¨envi Kiv nq 
†Kb? e¨vL¨v Ki| 2 

M. DÏxc‡Ki (i) bs wewµqv GKwU †iW· wewµqvÑ e¨vL¨v Ki| 3 

N. DÏxc‡Ki (ii) bs wewµqv‡K Aat‡¶cY wewµqv I 
cvwb we‡kÐlY wewµqv ejv hv‡e wK bvÑ †Zvgvi 
DË‡ii mc‡¶ hyw³ `vI| 4 

[Aa¨vq 7 Gi Av‡jv‡K] 
8bs cÖ‡kœi DËi 

h †Kv‡bv wewµqv mvg¨ve¯’vq _vKvKv‡j hw` H Ae¯’vi GKwU 
wbqvgK †hgbÑ ZvcgvÎv, Pvc ev NbgvÎv cwieZ©b Kiv nq, Z‡e 
mv‡g¨i Ae¯’vb Ggbfv‡e e`jv‡e †hb wbqvgK cwieZ©‡bi 
djvdj cÖkwgZ nq| 

i weÐwPs cvDWvi n‡jv GKwU RxevYybvkK| weÐwPs cvDWv‡ii 
ms‡KZ Ca(OCl)Cl. 

wewµqv : Ca(OH)2 + Cl2 40C Ca(OCl)Cl 

 Ca(OCl)Cl + H2O  CaCl2 + HOCl 
 HOCl  HCl + [O] 
 [O] + RxweZ RxevYy  g„Z RxevYy 
GLv‡b, weÐwPs cvDWvi H2O Gi mv‡_ wewµqv K‡i nvB‡cv‡K¬vivm 
(HOCl) GwmW Drcbœ K‡i| Drcbœ HOCl Zvr¶wYK we‡qvR‡b [O] 

Drcbœ K‡i| Drcbœ [O] RxweZ RxevYy‡K †g‡i g„Z RxevYy‡Z 
cwiYZ nq| ZvB, weÐwPs cvDWvi RxevYybvkK wn‡m‡e e¨eüZ nq| 

j DÏxc‡Ki (i) bs wewµqvwU m¤•–Y© K‡i cvB, 
H2S + Cl2  2HCl + S 
(i) bs wewµqvwU GKwU †iW· wewµqv| wb‡P welqwU e¨vL¨v Kiv n‡jv : 
†iW· ev RviY-weRviY wewµqvi mgq †h wewµqvq wewµqK 
B‡jKUªb MÖnY K‡i Zv‡K weRviY Ges †h wewµqvq wewµqK 
B‡jKUªb eR©b K‡i Zv‡K RviY wewµqv e‡j| DcwiD³ 
wewµqvwU‡K wb‡æv³fv‡e ỳwU As‡k (RviY I weRviY wewµqv) 
wef³ K‡i cvB| 

      +1–2                 +1        0 
 H2S – 2e–  2H+ + S ..... (i) [RviY wewµqv] 
 weRviK 
  0                     –1 
 Cl2 + 2e–  2Cl– ........ (ii) [weRviY wewµqv] 
 RviK 
mvgwMÖK wewµqv : H2S + Cl2  2HCl + S 

wewµqvwU‡Z wewµqK H2S G mvjdv‡ii RviY gvb –2 Ges Drcv‡` 
RviY gvb 0 (k–b¨)| A_©vr mvjdv‡ii RviY gvb e„w× †c‡q‡Q 
Kv‡RB wewµqvwU‡Z H2S weRviK wn‡m‡e KvR K‡i Z_v H2S Gi 

RviY N‡U‡Q| 
Aciw`‡K, wewµq‡K Cl2 Gi RviY msL¨v 0 Ges Drcv‡` Cl2 Gi 

RviY msL¨v –1| A_©vr †K¬vwi‡bi RviY msL¨v n«vm †c‡q‡Q| 
Kv‡RB, Cl2 RviK wn‡m‡e KvR K‡i‡Q Z_v Cl2 Gi weRviY N‡U‡Q| 

myZivs DcwiD³ Av‡jvPbv †_‡K ejv hvq, DÏxc‡Ki (i)bs 
wewµqvwU GKwU †iW· wewµqv| 

k DÏxc‡Ki (ii) bs wewµqvwU m¤•–Y© K‡i cvB, 
AlCl3(s) + 3H2O(l)  Al (OH)3(s) + 3HCl(aq) 
G wewµqvq AlCl3, H2O Gi mv‡_ wewµqv K‡i‡Q| cvwbi AYy‡Z 

abvÍK H+ Avqb I FYvÍK OH– Avqb _v‡K| †Kv‡bv †hŠ‡Mi 
abvÍK I FYvÍK Ask cvwbi wecixZ Avavbwewkó ỳB As‡ki 

mv‡_ hy³ n‡q bZzb †hŠM Drcbœ n‡j wewµqvwU‡K cvwb we‡kÐlY 
wewµqv e‡j| Dc‡iv³ wewµqvq AlCl3 Gi Al3+ Avqb cvwbi OH– 

Avq‡bi mv‡_ I Cl– Avqb cvwbi H+ Avq‡bi mv‡_ hy³ n‡q 

Al(OH)3 I HCl Drcbœ K‡i| 

 
 Al3+  +  3Cl  + 3 ( H+  + OH )  ( Al3+ + 3OH ) + (  H+ + Cl ) 

 
†h‡nZz AlCl3 Gi `yB Ask Al3+ I Cl– cvwbi wecixZ Avavbwewkó 
ỳB As‡ki mv‡_ hy³ nq| ZvB G wewµqvwU GKwU cvwb we‡kÐlY wewµqv| 

Avevi, †h wewµqvq Drcbœ †hŠM Aat‡¶c wn‡m‡e cv‡Îi Zj‡`‡k 

Rgv nq Zv‡K Aat‡¶cY wewµqv ejv nq| (ii) bs wewµqvq Drcbœ 
Al(OH)3 cvwb‡Z A ª̀eYxq| ZvB GwU cvwb‡Z ª̀exf‚Z bv n‡q 
Aat‡¶c wn‡m‡e cv‡Îi Zj‡`‡k Rgv nq| Zj‡`‡k GwU KwVb 

Al(OH)3 wn‡m‡e Ae¯’vb K‡i| myZivs wewµqvwU GKwU 
Aat‡¶cY wewµqvI e‡U| 

†h‡nZz (ii) bs wewµqvq AlCl3 cvwbi wecixZag©x Avq‡bi mv‡_ hy³ 
nq Ges Drcbœ †hŠ‡Mi GKwU A_©vr Al(OH)3 Aat‡¶ciƒ‡c cvIqv 

hvq| ZvB ejv hvq †h, (ii) bs wewµqv GKB mv‡_ cvwb we‡kÐlY I 
Aat‡¶cY wewµqv| 
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  g‡Wj †U÷- 04  

eûwbe©vPwb Afx¶v 

DË
i 1 M 2 L 3 L 4 L 5 M 6 M 7 L 8 L 9 M 10 N 11 K 12 N 13 K 

14 K 15 N 16 N 17 L 18 K 19 N 20 N 21 N 22 M 23 M 24 M 25 M   

m„Rbkxj 
 cÖkœ  01  N2(g) + 3H2(g)  2NH3(g);  = – 92kJ/mole 
D‡jÐL¨ N  N Ges H – H Gi eÜb kw³ h_vµ‡g 946 Ges  
435 kJ/mole| 

K. M¨vjfvwbK †Kvl Kv‡K e‡j? 1 
L. Òwg_vb¨vj cvwb‡Z `ªeYxqÓ Ñ e¨vL¨v Ki| 2 
M. DÏxc‡Ki wewµqvq N – H Gi eÜb kw³ wbY©q Ki| 3 
N. DÏxc‡Ki wewµqvq ZvcgvÎv I Pv‡ci e„w× m¤§yLeZ©x 

wewµqvi Dci GKB cÖfve ivL‡e wK? we‡kÐlY Ki| 4 
[Aa¨vq 7 I 8 Gi mgš̂‡q] 

1bs cÖ‡kœi DËi 
h †h Zwor ivmvqwbK †Kv‡l ZworØvi wewµqv ¯̂Ztù‚Z©fv‡e N‡U 
Ges ivmvqwbK kw³ we ỳ̈ r kw³‡Z cwiYZ nq, Zv‡K M¨vjfvwbK 
†Kvl e‡j|  
i wg_vb¨vj (H – CHO) GKwU ˆRe †hŠM| GRb¨ cvwb‡Z ª̀eYxq 
nIqvi K_v bv| wKš‘ wg_vb¨vj (H – CHO) Gi Kve©bvBj MÖ“c   
(> C = O) wU GKwU †cvjvi MÖ“c| C I O Gi Zwor FYvÍKZvi 

cv_©K¨ †ewk nIqvq 
 H 

H 
  C  =  O  
+   – 

 †hŠ‡M †cvjvwiwUi m„wó nq| GRb¨ 

†cvjvi H2O AYy mn‡RB G‡Z hy³ n‡Z cv‡i e‡j Òwg_vb¨vj 
cvwb‡Z `ªeYxq |Ó 
j DÏxc‡Ki wewµqvwU Ñ 
N2(g) + 3H2(g)   2NH3(g) ; H = – 92kJ/mole 
†`Iqv Av‡Q, H = – 92 kJ/mole 
N  N Gi eÜb kw³ = 964 kJ/mole 
H – H Gi eÜb kw³ = 435 kJ/mole 
N – H Gi eÜb kw³ = ? 
Avgiv Rvwb, 
H = (cyivZb eÜb fvOvi kw³) – (bZzb eÜb Movi kw³) 
ev, H = (N2 + 3H2) – (2NH3) 
ev, H = {(N  N) + 3 (H – H)} – {2  (H –  N

 |
H 

  – H)} 

ev, – 92 = (946 + 3  435) – 6  (N – H) 
ev, 6  (N – H) = 2251 + 92 

ev, N – H = 
2343

6   

 N – H = 390.5 kJ/mole 
 myZivs, DÏxc‡Ki wewµqvq N – H Gi eÜb kw³ 390.5 kJ/mole|  
k DÏxc‡Ki wewµqvwUi H gvb FYvÍK nIqvq wewµqvwU 
Zv‡cvrcv`x wewµqv| G wewµqvq ZvcgvÎv I Pv‡ci e„w× m¤§yLgyLx 
wewµqvi Dci GKB cÖfve ivL‡e bv| wb‡P Zv we‡kÐlY Kiv n‡jvÑ 
ZvcgvÎv e„w× : DÏxc‡Ki wewµqvwU GKwU Zv‡cvrcv`x wewµqv 

Ges AvqZb n«v‡mi gva¨‡g N‡U| GRb¨ Kg ZvcgvÎvq G 
wewµqvwU m¤§yLeZ©x nq A_©vr N2 I H2 wewµqv K‡i Drcv` NH3 
Gi cwigvY e„w× K‡i| †`Lv †M‡Q (450 – 550) C ZvcgvÎvq 
m¤§yLeZ©x wewµqv m‡ev©”P nq| ZvcgvÎv hZ e„w× cvq m¤§yLeZ©x 
wewµqv n«vm cvq Ges cðvreZ©x wewµqvi MwZ e„w× cvq|  
A_©vr DÏxc‡Ki wewµqvi †¶‡Î ZvcgvÎv e„w× Ki‡j wewµqvwU 
cðvrgyLx nq| 
Pv‡ci e„w× : DÏxc‡Ki wewµqvwU Zv‡cvrcv`x Ges AvqZb n«v‡mi 
gva¨‡g N‡U e‡j Pvc evov‡j G wewµqvwU m¤§yLeZ©x nq| A_©vr Pvc 
evov‡j N2 I H2 ci¯•i wewµqv K‡i NH3 Drcv`‡bi nvi e„w× 
K‡i| Pvc hZ e„w× Kiv nq wewµqvwU ZZB m¤§yLeZ©x A_©vr 
Wvbw`‡K m‡i hvq Ges Drcv‡`i cwigvY e„w× K‡i| cix¶vq 
†`Lv †M‡Q, 200 – 250 atm Pv‡c m¤§yLeZ©x wewµqvi nvi m‡ev©”P 
nq| A_©vr Pvc e„w× Ki‡j DÏxc‡Ki wewµqvwU m¤§yLeZ©x nq| 
myZivs, Dc‡ii Av‡jvPbv †_‡K ejv hvq, DÏxc‡Ki wewµqvq 
ZvcgvÎv I Pv‡ci e„w× m¤§yLgyLx wewµqvi Dci GKB cÖfve ivL‡e bv| 

 cÖkœ  02   
 †hŠM mvaviY ms‡KZ 

n = 3  P CnH2n 

 Q CnH2n + 1OH 

K. †c‡Uªvwjqvg M¨vm Kx? 1 
L. ÒB_vbj cvwb‡Z ª̀eYxqÓÑ e¨vL¨v Ki| 2 
M. Q †hŠM n‡Z Kxfv‡e ˆRe GwmW cȪ ‘Z Kiv hvqÑ 

e¨vL¨v Ki| 3 
N. P I Q †hŠ‡Mi cvi¯•wiK iƒcvš@i m¤¢eÑ we‡kÐlY Ki| 4 

[Aa¨vq 11 Gi Av‡jv‡K] 
2bs cÖ‡kœi DËi 

h †c‡Uªvwjqv‡gi AvswkK cvZ‡bi mgq 20 †m. ZvcgvÎvi wb‡P 
†c‡Uªvwjqv‡gi †h Ask M¨vmxq Ae¯’vq _v‡K Zvi bvg †c‡Uªvwjqvg 
M¨vm| 

i B_vbj cvwb‡Z ª̀eYxq wb‡æ Zv e¨vL¨v Kiv n‡jv 
B_vbj (C2H5OH) AYy‡Z nvB‡Wªvw·j (OH) g–jK _vKvi Kvi‡Y 
GwU †cvjvi †hŠM| d‡j GwU Avš@tAvYweK nvB‡Wªv‡Rb eÜb  
m„wó Ki‡Z m¶g| G Kvi‡Y B_vbj AYy cvwbi AYyi mv‡_ 
nvB‡Wªv‡Rb eÜb MVb Ki‡Z cv‡i Ges cvwb‡Z Bw_wjb 
(C2H5OH) `ªexf‚Z nq|  
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j DÏxc‡Ki Q †hŠMwUi mvaviY ms‡KZ CnH2n + 1OH Ges n = 
3| myZivs Q †hŠMwU n‡jv C3H7OH| Avi C3H7OH n‡Z ˆRe 
GwmW cȪ ‘Z Kiv m¤¢e wb‡æ Zv e¨vL¨v Kiv n‡jv  
†cÖvcvbj‡K (C3H7OH) kw³kvjx RviK (K2Cr2O7 I H2SO4) Øviv 
RvwiZ Ki‡j cÖ_‡g †cÖvcvb¨vj I cieZx©‡Z †cÖvcvbwqK GwmW 
Drcbœ nq| hv GKwU ˆRe GwmW|  

C3H7OH    +  [O]  K2Cr2O7 I H2SO4  C2H5CHO + H2O 

C2H5CHO +  [O]  K2Cr2O7 I H2SO4  C2H5COOH 
myZivs †cÖvcvbj (C3H7OH) n‡Z †cÖvcvbwqK GwmW (C2H5COOH) 
cȪ ‘Z Kiv m¤¢e| 
k DÏxc‡Ki P †hŠMwUi mvaviY ms‡KZ CnH2n Ges n = 3| 
myZivs P †hŠMwU n‡jv C3H6 Ges Q †hŠMwU n‡jv C3H7OH| 
†cÖvwcb I †cÖvcvbj †hŠ‡Mi cvi¯•wiK iƒcvš@i m¤¢e wb‡æ Zv 
we‡kÐlY Kiv n‡jv- 
†cÖvcvbj n‡Z †cÖvwcb cȪ ‘wZ : †cÖvcvbj Gi mv‡_ AwaK cwigvY 
H2SO4 Gi wewµqvq †cÖvwcb Drcbœ nq| wewµqvwU `yB av‡c N‡U| 
cÖ_g av‡c CH3CH2CH2SO4H I wØZxq av‡c †cÖvwcb (CH3 – CH 
= CH2) Drcbœ nq| 
CH3CH2CH2OH  + H2SO4 

100C  CH3CH2CH2SO4H +  H2O 
CH3CH2CH2SO4H  170C   CH3 – CH = CH2  +  H2SO4 
 †cÖvwcb 
†cÖvwcb n‡Z †cÖvcvbj cȪ ‘wZ : dmdwiK Gwm‡Wi Dcw¯’wZ‡Z 
†cÖvwcb cvwbi mv‡_ ev®•vwqZ Ki‡j D”P Zvc I Pv‡c wewµqv K‡i 
†cÖvcvbj Drcbœ K‡i|  

CH3CH = CH2

†cÖvwcb
 + H2O  D”P Zvc I Pvc

dmdwiK GwmW
  CH3CH2CH2OH

†cÖvcvbj
 

myZivs †cÖvwcb I †cÖvcvbj †hŠ‡Mi cvi¯•wiK iƒcvš@i m¤¢e| 

 cÖkœ  03   
Li      Q 
M Mg Al Si P S R 
N      Br 

 [M, N, Q, R †gŠ‡ji cÖZxK bq, cÖZxKx A‡_© e¨eüZ|] 
K. mg‡hvRx †hŠM Kv‡K e‡j? 1 
L. wµcUb w¯’wZkxj †Kb? e¨vL¨v Ki| 2 
M. M, N Ges R Gi AvqwbKiY kw³i µg e¨vL¨v Ki| 3 
N. M I R Øviv MwVZ †hŠM Ges Q2 AYyi g‡a¨ eÜb wK 

GKB cÖK…wZi? hyw³mn gZvgZ `vI| 4 
[Aa¨vq 4 I 5 Gi mgš̂‡q] 

3bs cÖ‡kœi DËi 
h mg‡hvRx eÜ‡b MwVZ †hŠM‡K mg‡hvRx †hŠM e‡j| 
i wµcUb (Kr) Gi B‡jKUªb web¨vm wbæiƒc : 
36Kr  1s2 2s2 2P6 3s2 3p6 3d10 4s2 4p6 
B‡jKUªb web¨vm n‡Z †`Lv hv‡”Q †h, Kr Gi †kl K¶c‡_ 8wU 
B‡jKUªb we`¨vgvb| d‡j G‡`i B‡jKUªbxq KvVv‡gv AZ¨š@ 
w¯’wZkxj nq| d‡j Kr Ab¨ †Kv‡bv †gŠ‡ji mv‡_ †hŠM MVb K‡i 
bv| ZvB wµcUb w¯’wZkxj| 

j DÏxc‡Ki M †gŠjwUi Ae¯’vb Mg Gi GK Ni ev‡g| myZivs 
M †gŠjwU n‡jv Na| R †gŠjwUi Ae¯’vb S cwigvY GK Ni 
Wv‡b| myZivs R  †gŠjwU n‡jv Cl| Na I Cl DfqB Z…Zxq ch©v‡qi 
†gŠj| Avevi N †gŠjwU PZz_© ch©v‡qi cÖ_g †gŠj hv K, Na, Cl I 
K Gi AvqwbKiY kw³i Zzjbv wb‡P Kiv n‡jvÑ 
M¨vmxi Ae¯’vq †Kv‡bv †gŠ‡ji GK †gvj wew”Qbœ cigvYy †_‡K 
GKwU K‡i B‡jKUªb mwi‡q GK †gvj abvÍK Avq‡b cwiYZ 
Ki‡Z cÖ‡qvRbxq kw³‡K AvqwbKiY kw³ e‡j| AvqwbKiY kw³ 
GKwU ch©vqe„Ë ag©| AvqwbKiY kw³ GivB ch©v‡qi evg †_‡K 
Wv‡b †M‡j ev‡o| †Kbbv GKB ch©v‡qi cvigvYweK msL¨v e„w×i 
d‡j B‡jKUªb kw³¯@i ev‡o bv| d‡j wbDwK¬qvm †_‡K 
me©ewnt¯’ kw³¯@‡ii –̀iZ¡ K‡g Ges cigvYyi AvKvi n«vm cvq| 
A_©vr GKB ch©v‡qi hZB evg †_‡K Wvb w`‡K hvIqv hvq cigvYyi 
AvKvi ZZB n«vm cvq Ges GKB MÖ“‡ci hZB Dci †_‡K wb‡Pi 
w`‡K hvIqv hvq cigvYyi AvKvi ZZB e„w× cvq| cigvYyi AvKvi 
†QvU n‡j me©ewnt¯’ kw³¯@i †_‡K B‡jKUªb mwi‡q wb‡Z †ewk 
kw³i cÖ‡qvRb nq| DÏxc‡Ki †gŠj wZbwUi cigvYyi AvKv‡ii µg 
n‡jv K > Na > Cl Ges AvqwbKiY kw³i µg n‡jv Cl > Na > K. 

k DÏxc‡Ki M †gŠjwU Z…Zxq ch©v‡qi 1g †gŠj A_©vr M †gŠjwU 
Na Ges R †gŠjwU Z…Zxq ch©v‡qi S Gi GK Ni Wv‡b Aew¯’Z| 
myZivs R †gŠjwU †K¬vwib| Na I Cl Øviv MwVZ †hŠM NaCl| Q 
†gŠjwU MÖ“c 17 Gi †K¬vwi‡bi Dc‡i Aew¯’Z| A_©vr Q †gŠjwU 
†d¬vwib| myZivs Q2 n‡jv F2| NaCl3 I F2 Gi eÜb MVb wbæiƒc : 
AvqwbK NaCl Gi MVb : †mvwWqvg I †K¬vwib AvqwbK eÜ‡bi 
gva‡g †mvwWqvg †K¬vivBW MVb K‡i| †mvwWqvg Zvi me©‡kl 
K¶c‡_i 1wU B‡jKUªb Z¨vM K‡i Na+ K¨vUvqb MVb K‡i| 
Aciw`‡K †K¬vwib cigvYy 1wU B‡jKUªb MÖnY K‡i Cl A¨vbvqb 
Drcbœ K‡i| K¨vUvqb I A¨vbvqb w¯’i ˆe`ÿ wZK AvKl©Y ej Øviv 
Ave× n‡q NaCl bvgK AvqwbK †hŠM MVb K‡i| 

 
wPÎ : NaCl Gi AvqwbK eÜb 

†d¬vwib †gŠ‡ji wØ-cigvYyK AYy MVb : ỳwU †d¬vwib cigvYyi 
cÖwZwU‡ZB 7wU †hvRbx B‡jKUªb i‡q‡Q hvi g‡a¨ GKwU K‡i AhyM¥ 
B‡jKUªb we`¨gvb| GRb¨ ỳwU †d¬vwib cigvYy Zv‡`i AhyM¥ 
B‡jKUªb w`‡q GKwU B‡jKUªb hyMj m„wó I †kqvi K‡i| d‡j 
Dfq †d¬vwib cigvYyi me©ewnt¯’ ¯@‡i c„_Kfv‡e AvUwU K‡i 
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B‡jKUªb (wbq‡bi Abyiƒc) cvIqv m¤¢e bq| Gfv‡e `ywU †d¬vwib 
cigvYyi g‡a¨ mg‡hvRx GKK eÜb m„wó nq Ges wØ-cigvYyK 
†d¬vwib AYy (F2) MwVZ nq| 

 
F


 + .
..
F..:   



F


   ...F..:    ev, F – F  ev, F2 
 
 

 
 
 

  
 cÖkœ  04   

(i) (ii) 
CnH2n 
 n = 2 

CnH2n + 1 – COOH 
 n = 1 

K. A¨vjKvBb Kv‡K e‡j? 1 
L. HCOOH GKwU GwmWÑ e¨vL¨v Ki| 2 
M. (i) bs †hŠM Kxfv‡e kbv³ Ki‡e? wewµqvmn e¨vL¨v Ki| 3 
N. (i) bs n‡Z (ii) bs †hŠM cȪ ‘Z Kiv hv‡e wK bvÑ 

mgxKiYmn we‡kÐlY Ki| 4 
[Aa¨vq 11 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h wÎeÜbhy³ Am¤•„³ nvB‡WªvKve©b‡K  A¨vjKvBb e‡j| G‡`i 
mvaviY ms‡KZ CnH2n  2| 

i HCOOH GKwU GwmW| KviYÑ 
i. HCOOH Rjxq `ªe‡Y HCOO Ges H+ †`q|  
 †hgbÑ HCOOH   HCOO + H+ 
ii. GwU ¶vi ev ¶vi‡Ki mv‡_ wewµqv K‡i jeY I cvwb ˆZwi 

K‡i| †hgbÑ HCOOH + NaOH  HCOONa + H2O. 
iii. GwU bxj wjUgvm‡K jvj K‡i| 
AZGe DcwiD³ Av‡jvPbv †_‡K ejv hvq, HCOOH GKwU GwmW| 

j DÏxcK Abymv‡i (i)bs †hŠMwU n‡jv C2H4 A_©vr Bw_b| wb‡æi 
cix¶v Øviv Bw_b kbv³ Kiv hvqÑ 
†eqvi cix¶v : DÏxc‡Ki C2H4 †hŠMwU jNy Rjxq cUvwkqvg 
cvig¨v½v‡bU Øviv RvwiZ n‡q Bw_wjb MÐvBKj Drcbœ K‡i| G 
wewµqvq jNy Rjxq cUvwkqvg cvig¨v½v‡bU Gi †Mvjvwc eY© 
AcmvwiZ nq hv Øviv ª̀e‡Yi Am¤•„³Zv cÖgvwYZ nq|  

CH2 = CH2 + H2O + [O]  KMnO4


 CH2OH  CH2OH 

    Bw_wjb MÐvBKj 
     (eY©nxb `ªeY) 
†eªvwgb ª̀eY cix¶v : C2H4 †hŠM jvj e‡Y©i †eªvwgb cvwbi mv‡_ 
wewµqv K‡i 1, 2-WvB‡eªv‡gv B‡_b Drcbœ K‡i| wewµqvi d‡j 
†eªvwg‡bi eY© AcmvwiZ nq| G wewµqvi gva¨‡g Am¤•„³Zv 
cÖgvwYZ nq| 
 CH2 = CH2 + Br2  CH2Br  CH2Br 
 1, 2-WvB‡eªv‡gv B‡_b 
 (eY©nxb `ªeY) 
Dc‡ii ỳwU cix¶vi mvnv‡h¨ (i)bs †hŠM A_©vr C2H4 †hŠMwU kbv³ 
Kiv m¤¢e| 
k DÏxc‡Ki (i)bs †hŠMwU n‡jv CH2 = CH2 Ges (ii) bs †hŠMwU 
n‡jv CH3COOH| wbæiƒ‡c CH2 = CH2 †_‡K CH3COOH ˆZwi 
Kiv hvqÑ 

Bw_b cÖ_‡g nvB‡Wªv‡Rb †eªvgvB‡Wi mv‡_ wewµqv K‡i B_vBj 
†eªvgvBW Drcbœ K‡i| Drcbœ B_vBj †eªvgvBW †mvwWqvg 
nvB‡Wªv·vB‡Wi Rjxq ª̀e‡Yi mv‡_ wewµqvq A¨vj‡Kvnj ev 
B_vb‡j cwiYZ nq| Avevi Drcbœ GB B_vbj‡K kw³kvjx RviK 
(K2Cr2O7 + H2SO4) Øviv RvwiZ Ki‡j ˆRe Gwm‡W ev B_vbwqK 
Gwm‡W cwiYZ nq| 
 H2C = CH2 + HBr  CH3 – CH2Br 
 CH3 – CH2Br  + NaOH(aq)  CH3 – CH2OH  + NaBr 
 CH3 – CH2OH + [O]  CH3 – CHO 
 CH3 – CHO + [O]  CH3COOH 
myZivs Dc‡ii avivevwnK wewµqv Ges Av‡jvPbv †_‡K GK_v ¯•ó 
†h, (i)bs †hŠM A_©vr Bw_b †_‡K (ii)bs †hŠM A_©vr B_vbwqK GwmW 
ch©vqµwgK avc AbymiY K‡i ˆZwi Kiv m¤¢e| 

 cÖkœ  05  D, E Ges G wZbwU ˆRe †hŠM hv‡`i mvaviY ms‡KZ 
h_vµ‡g CnH2n + 2, CnH2n Ges CnH2n + 1 COOH|   [n = 2] 

K. A¨vjwWnvBW Kv‡K e‡j? 1 
L. LPG Kx? e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'G' †_‡K Kxfv‡e 'D' cȪ ‘Z Kiv hvqÑ 

e¨vL¨v Ki| 3 
N. DÏxc‡Ki E †hŠMwU ms‡hvRb wewµqvq AskMÖnY 

Ki‡jI D †hŠM Zv K‡i bvÑ we‡kÐlY Ki| 4 
[Aa¨vq 7 I 11 Gi mgš̂‡q] 

5bs cÖ‡kœi DËi 

h †h mKj ˆRe †hŠ‡M A¨vjwWnvBWg–jK (– CHO) Dcw¯’Z 
_v‡K Zv‡K A¨vjwWnvBW e‡j| 

i 1 n‡Z 4 Kve©bwewkó nvB‡WªvKve©bmg–n‡K †c‡Uªvwjqvg M¨vm 
e‡j| mvaviYZ †c‡Uªvwjqv‡g 2% †c‡Uªvwjqvg M¨vm _v‡K Ges 
Gme M¨v‡mi ùzUbv¼ 0C n‡Z 20C ch©š@| Gme M¨vmmg–n‡K 
Pvc cÖ‡qv‡Mi gva¨‡g Zi‡j iƒcvš@wiZ K‡i wmwjÛvi fwZ© Kiv 
nq, hv ivbœvi Kv‡R e¨eüZ nq| Avi G‡KB LPG (Liquefied 

Petroleum Gas) e‡j| 

j DÏxc‡K 'G' n‡jv Kve©w·wjK GwmW hvi mvaviY ms‡KZ 
CnH2n + 1 COOH Ges 'D' n‡jv A¨vj‡Kb hvi mvaviY ms‡KZ 
CnH2n + 2| 'G' I 'D' Gi †¶‡Î n = 2, weavq †hŠM `yBwU h_vµ‡g 
C2H5COOH I C2H6| wb‡æ †cÖvcvbwqK GwmW n‡Z B‡_b cȪ ‘wZ 
mgxKiYmn Dc¯’vcb Kiv n‡jvÑ 
†cÖvcvbwqK GwmW †mvwWqvg nvB‡Wªv·vBW ª̀e‡Yi mv‡_ wewµqv K‡i 
†mvwWqvg †cÖvcvb‡qU Drcbœ K‡i| 
 C2H5COOH + NaOH(aq)  C2H5COONa + H2O 
     (†cÖvcvbwqK GwmW) (†mvwWqvg †cÖvcvb‡qU) 

AZtci K¨vjwmqvg A·vB‡Wi Dcw¯’wZ‡Z Drcbœ †mvwWqvg 
†cÖvcvb‡qU cybivq †mvwWqvg nvB‡Wªv·vB‡Wi mv‡_ wewµqv K‡i 
B‡_b Drcbœ K‡i| 
 C2H5COONa + NaOH CaO C2H6    +    Na2CO3 
      †mvwWqvg †cÖvcvb‡qU   B‡_b      †mvwWqvg Kve©‡bU   
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k DÏxc‡Ki 'E' †hŠMwU n‡jv A¨vjwKb hvi mvaviY ms‡KZ 
CnH2n Ges 'D' †hŠMwU n‡jv A¨vj‡Kb hvi mvaviY ms‡KZ CnH2n + 

2| 'E' I 'D' Gi †¶‡Î n = 2| weavq †hŠM `yBwU h_vµg C2H4 I 
C2H6| myZivs C2H4 †hŠMwU ms‡hvRb wewµqvq AskMÖnY Ki‡jI 
C2H6 †hŠMwU Zv K‡i bvÑ wb‡æ welqwU we‡kÐlY Kiv n‡jvÑ 
Bw_b Am¤•„³ nvB‡WªvKve©b nIqvq G‡Z Kve©b-Kve©b wØeÜb 
we`¨gvb| Avi G eÜ‡b 1wU wmMgv I 1wU cvB eÜb _v‡K| 
wmMgv kw³kvjx eÜb nIqvq Zv mn‡R fv‡O bv eis cvB ỳe©j 
cÖK…wZi eÜb nIqvq Zv mn‡RB nvB‡Wªv‡Rb, n¨v‡jv‡Rb wKsev 
nvB‡Wªv‡Rb n¨vjvB‡Wi ms‡hvRb wewµqvq AskMÖnY K‡i| 
 H2C = CH2 + H2  H3C – CH3 
 Bw_b      B‡_b 

Aciw`‡K, A¨vj‡Kb Z_v B‡_b m¤•„³ nvB‡WªvKve©b| G‡Z Kve©b-
Kve©b GKK eÜb A_©vr wmMgv eÜb we`¨gvb _vKvq ms‡hvRb 
wewµqvq AskMÖnY m¤¢e nq bv| 
 H3C – CH3

B‡_b
 + H2  No reaction 

AZGe ejv hvq, Bw_b ms‡hvRb wewµqvq AskMÖnY Ki‡j I B‡_b 
Zv K‡i bv| 

 cÖkœ  06   

 

7.3 g 
HCl 

200 ml 

8.0 g 
NaOH 
100 ml 

 
K. ùzUbv¼ Kv‡K e‡j? 1 

L. 23
11 Na + ej‡Z Kx †evSvq? e¨vL¨v Ki| 2 

M. DÏxc‡Ki GwmW ª̀eYwUi †gvjvwiwU wbY©q Ki| 3 
N. `ªeYØq‡K GKwÎZ Ki‡j †Kv‡bv wjwgwUs wewµqK 

cvIqv hvq wK? MvwYwZK hyw³ `vI| 4 
[Aa¨vq 6 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h ¯^vfvweK Pv‡c (1 atm) †h ZvcgvÎvq †Kv‡bv Zij c`v_© 
M¨vmxq Ae¯’v cÖvß nq Zv‡K H Zij c`v‡_©i ùzUbv¼ e‡j| 

i 23
11Na+ ej‡Z Na Gi cvigvYweK msL¨v ev †cÖvUb msL¨v 11 

Ges fimsL¨v 23 hv †cÖvUb I wbDUªb msL¨vi mgwó wb‡ ©̀k K‡i| 
abvÍK wPýhy³ (+) Øviv †evSv‡bv n‡q‡Q 1wU B‡jKUªb Z¨vM K‡i 
Na abvÍK Avq‡b cwiYZ n‡q‡Q|  

j DÏxc‡Ki GwmW `ªeYwU n‡jv HCl Gi ª̀eY|  
GLv‡b, HCl Gi fi, w = 7.3g  
AvqZb, V = 200 mL  
AvYweK fi, M = (1 + 35.5) = 36.5  

Avgiv Rvwb,  

 w = 
SVM
1000 

 ev, S = 
w  1000

VM  

 = 
7.3  1000
200  36.5

 

 S = 1M 
AZGe, DÏxc‡Ki GwmW `ªeYwUi †gvjvwiwU 1M| 

k DÏxc‡Ki ª̀eYØq‡K GKwÎZ Ki‡j wewµqvwU `uvovqÑ 
HCl + NaOH  NaCl + H2O 
= (1 + 35.5)  = (23 + 16 + 1)     
= 36.5  = 40g     

wewµqv n‡Z †`Lv hvq, 
 40g NaOH wewµqv K‡i 36.5g HCl Gi mv‡_ 

 1g " " " = 
36.5
40   " "  " 

 8g " "  " = 
36.5 × 8

40 g "  " " 

    = 7.3g HCl Gi mv‡_ 
A_©vr 8g NaOH `ªe‡Yi mv‡_ 7.3g HCl wewµqv Kivi ci cv‡Î 
†Kv‡bv wKQz Aewkó _vK‡e bv| myZivs ª̀eYØq‡K GKwÎZ Ki‡j 
†Kv‡bv wjwgwUs wewµqK cvIqv hvq bv| 

 cÖkœ  07   
 

weøwPs cvDWvi 
 

wPÎ-1  

wf‡bMvi 
 

wPÎ-2  
K. digvwjb Kv‡K e‡j? 1 
L. wg‡_‡bi Ac–Y© `nb cwi‡e‡ki Rb¨ ¶wZKiÑ e¨vL¨v Ki| 2 
M. Pzb †_‡K (1)bs cv‡Îi †hŠMwU Kxfv‡e ˆZwi Ki‡e? 

mgxKiYmn e¨vL¨v Ki| 3 
N. Dfq cv‡Îi c`v_© RxevYybvkK wn‡m‡e wµqv Ki‡jI 

e¨env‡ii †¶Î wfbœ wfbœÑ we‡kÐlY Ki| 4 
[Aa¨vq 12 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 
h digvjwWnvBW ev wg_vb¨vj (H – CHO) Gi 40% Rjxq 
`ªeY‡K digvwjb e‡j| 

i wg‡_‡bi Ac–Y© `nb cwi‡e‡ki Rb¨ ¶wZKi| KviY wg‡_‡bi 
Ac–Y© `n‡b CO2(g) Gi cwie‡Z© AwZ welv³ Kve©b g‡bv·vBW 
(CO) I Kve©b (C) Drcbœ nq| 
 2CH4(g) + 3O2(g)  2CO(g) + 4H2O(g) + Zvckw³ 
 CH4(g) + O2(g)  C(s) + 2H2O(g) + Zvckw³ 
wg‡_‡Yi Ac–Y© `nb n‡j kw³i AcPq I cwi‡ek `–lY AwaK nq 
e‡j wg‡_‡bi Ac–Y© `nb cwi‡e‡ki Rb¨ ¶wZKi| 

weÐwPs cvDWvi 
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j DÏxc‡Ki (1) bs cv‡Îi †hŠMwU weÐwPs cvDWvi [Ca(OCl)Cl]| 
wb‡P Pzb †_‡K weÐwPs cvDWvi cȪ ‘wZ mgxKiYmn e¨vL¨v Kiv n‡jvÑ 
cÖ_‡g Pzb (CaO) cvwbi mv‡_ wewµqv K‡i Pz‡bi cvwb ev jvBg 
IqvUvi ˆZwi nq| 

 CaO
K¨vjwmqvg A·vBW

 + H2O  Ca(OH)2

K¨vjwmqvg nvB‡Wªv·vBW
  

cÖvq 40C ZvcgvÎvq Pz‡bi cvwb [Ca(OH)2] Gi g‡a¨ Cl2 M¨vm 
Pvjbv Ki‡j weÐwPs cvDWvi ˆZwi nq| 

     Ca(OH)2

K¨vjwmqvg nvB‡Wªv·vBW
  + Cl2(g) 

40C



  Ca(OCl)Cl
weÐwPs cvDWvi

  + H2O 

Gfv‡e Pzb †_‡K weÐwPs cvDWvi ˆZwi Kiv nq| 
k DÏxc‡Ki wPÎ-1 Gi c`v_© weÐwPs cvDWvi Ges wPÎ-2 Gi 
c`v_© wf‡bMvi| Dfq cv‡Îi c`v_© RxevYybvkK wn‡m‡e wµqv 
Ki‡jI e¨env‡ii †¶Î wfbœ wfbœ| wb‡P Zv we‡kÐlY Kiv n‡jvÑ 
Kvc‡oi `vM –̀i Ki‡Z weÐwPs cvDWv‡ii e¨envi : weÐwPs cvDWvi 
evqygÊ‡ji Kve©b WvBA·vBW Ges cvwbi mv‡_ wewµqvq 
nvB‡cv‡K¬vivm GwmW Drcbœ K‡i| nvB‡cv‡K¬vivm GwmW Zvr¶wYK 
we‡qvwRZ n‡q Rvqgvb Aw·‡Rb Drcbœ K‡i| G Rvqgvb 
Aw·‡R‡bi  RviY wµqvq Kvc‡oi `vM `–i nq| Rvqgvb Aw·‡Rb 
I HCl Gi wewµqvq cvwb I mwµq †K¬vwib Drcbœ nq| Drcbœ 
†K¬vwi‡bi RviY wµqvq  `vM –̀i nq| 
 Ca(OCl)Cl + H2O + CO2  CaCO3 + CaCl2 + 2HOCl 
 2HOCl  HCl + [O] 
 2HCl + [O]  H2O + 2[Cl] 

Lv`¨ ª̀e¨ msi¶‡Yi wf‡bMv‡ii e¨envi : wf‡bMvi n‡jv B_vbwqK 
Gwm‡Wi 6 – 10% Rjxq ª̀eY| B_vbwqK GwmW ª̀e‡Y AvswkK 
we‡qvwRZ nq| d‡j Rjxq ª̀e‡Y H+ Avqb Drcbœ nq| Lv`¨`ªe¨ 
msi¶‡Yi Rb¨ wf‡bMvi e¨envi Ki‡j Drcbœ H+ Avqb Lv`¨ ª̀e¨ 
cPvi Rb¨ `vqx e¨vK‡Uwiqv I d¨vU‡K Av ª̀© we‡kÐwlZ K‡i| d‡j 
e¨vK‡Uwiqv g‡i hvq| G‡Z K‡i Lv`¨`ªe¨ cP‡bi nvZ †_‡K i¶v cvq| 
myZivs ejv hvq, weÐwPs cvDWvi I wf‡bMvi Df‡qB RxevYybvkK 
wn‡m‡e wµqv Ki‡jI e¨env‡ii †¶Î wfbœ wfbœ| 

 cÖkœ  08   
†gŠj †cÖvUb msL¨v 
X 1 
Y 14 
Z 47 

 [GLv‡b, X, Y I Z cÖZxKx A‡_© e¨eüZ] 

K. fi msL¨v Kv‡K e‡j? 1 
L. †cÖvwcb‡K Awjwdb ejv nq †Kb? e¨vL¨v Ki| 2 
M. ch©vq mviwYi MÖ“c-1 G 'X' †gŠ‡ji Ae¯’vb hyw³msMZ 

wK bv? eY©bv Ki| 3 
N. 'Y' I 'Z' †gŠj DfqB B‡jKUªb web¨v‡mi mvaviY wbqg 

AbymiY K‡i wK bv? †Zvgvi DË‡ii mc‡¶ hyw³ `vI| 4 
[Aa¨vq 3 I 4 Gi mgš̂‡q] 

8bs cÖ‡kœi DËi 

h †Kv‡bv †gŠ‡ji cigvYyi wbDwK¬qv‡m Dcw¯’Z †cÖvUb I 
wbDUª‡bi †gvU msL¨v‡K †m †gŠ‡ji cigvYyi fimsL¨v e‡j| 

i Awjwdb kãwU wMÖK kã Awjwdqv›U †_‡K D™¢–Z| G kãwUi 
A_© ˆZjv³ c`v_© Drcv`bKvix| A¨vjwK‡bi wbæZi m`m¨ †cÖvwcb 
n¨v‡jv‡Rb †gŠjMy‡jvi mv‡_ wewµqv K‡i ˆZjv³ c`v_© Drcbœ 
K‡i| ZvB †cÖvwcb‡K Awjwdb ejv nq|   

j DÏxc‡Ki 'X' †gŠj A_©vr nvB‡Wªv‡Rb‡K ch©vq mviwYi MÖ“c-1 G 
¯’vb †`Iqv hyw³m½Z| KviYÑ 
i. G MÖ“‡ci Ab¨vb¨ †gŠ‡ji g‡Zv nvB‡Wªv‡R‡bi ewnt¯’ ¯@‡i 

GKwUgvÎ B‡jKUªb Av‡Q| 
ii. G MÖ“‡ci Ab¨vb¨ †gŠ‡ji g‡Zv nvB‡Wªv‡R‡biI †hvR¨Zv 1 (GK)| 
iii. G MÖ“‡ci Ab¨vb¨ †gŠ‡ji g‡Zv nvB‡Wªv‡Rb GKwU kw³kvjx weRviK| 
iv. G MÖ“‡ci Ab¨vb¨ †gŠ‡ji g‡Zv nvB‡Wªv‡Rb GKwU B‡jKUªb 

Z¨vM K‡i abvÍK Avqb (H+) MVb K‡i| 
ZvB ejv hvq, DcwiD³ we‡kl Kvi‡Y H-‡K A_©vr nvB‡Wªv‡Rb‡K 
MÖ“c-1 G ¯’vb †`Iqv hyw³m½Z| 

k DÏxc‡Ki 14Y †gŠjwU n‡jvÑ wmwjKb (Si) Ges 47Z †gŠjwU 
n‡jv wmjfvi (Ag)| †gŠj `yBwUi e– web¨vm wbæiƒc : 

14Si  1s22s22p63s23p2 

47Ag  1s22s22p63s23p63d104s24p64d95s25p0 (¯̂vfvweK) 

47Ag  1s22s22p63s23p63d104s24p64d105s1 (¯’vqx) 

14Si †gŠ‡ji e– web¨vm ¯̂vfvweK wbq‡g nq| A_P 47Ag Gi 
¯^vfvweK e– web¨v‡m 4d-†Z e– _v‡K 9wU Avi 5s-G e– _v‡K 2wU| 
wKš‘ Avgiv Rvwb, mgkw³m¤•bœ AiweUvjMy‡jv Aa©c–Y© ev c–Y© 
Ae¯’vq AwaK myw¯’wZ AR©b K‡i| A_©vr d5s1 ev d10s1 AwaK 
¯’vqx nq| GLv‡b 4d105s1 B‡jKUªb web¨vm AwaK ¯’vqx nq| 
GKvi‡Y 47Ag Gi e– web¨vm ¯̂vfvweK wbq‡g nq bv| 
AZGe, 14Si Gi e– web¨vm ¯̂vfvweK wbqg AbymiY Ki‡jI 47Ag 

Gi e– web¨vm ¯̂vfvweK wbqg AbymiY K‡i bv|  
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  g‡Wj †U÷- 05  

eûwbe©vPwb Afx¶v 

DË
i 1 M 2 N 3 N 4 K 5 K 6 M 7 K 8 K 9 K 10 M 11 L 12 N 13 M 

14 K 15 N 16 N 17 N 18 L 19 M 20 L 21 N 22 N 23 L 24 M 25 N   

m„Rbkxj 
 cÖkœ  01   (i)  KwVb K¨vjwmqvg bvB‡UªU‡K DËß Kiv n‡jv| 
  (ii) GKwU ˆRe GwmW we‡kÐlY K‡i 36.36% 

Aw·‡Rb I 9.09% nvB‡Wªv‡Rb cvIqv †Mj| 
K. †gvjvi AvqZb Kv‡K e‡j? 1 
L. AavZz A¨vbvqb MVb K‡i †Kb? 2 
M. (ii) bs DÏxcK n‡Z cÖvß Gwm‡Wi ¯’‚j ms‡KZ wbY©q Ki| 3 
N. DÏxc‡Ki (i) bs n‡Z 57.5gm †hŠwMK M¨vm †c‡Z Kx 

cwigvY wewµqK cÖ‡qvRb? MvwYwZK we‡kÐlY Ki| 4 
[Aa¨vq 6 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h GK †gvj cwigvY c`v‡_©i AvqZb‡K †gvjvi AvqZb e‡j| 

i †h‡nZz AavZzmg–‡ni me©‡kl kw³¯@‡i AóK A‡c¶v 1, 2 ev 
3wU B‡jKUªb Kg _v‡K †m‡nZz Giv cÖ‡qvRbxq B‡jKUªb MÖnY K‡i 
wbKUeZ©x wbw®Œq M¨v‡mi MVb web¨vm AR©b K‡i w¯’wZkxj nq| 
Avevi, AavZzmg–n B‡jKUªb MÖn‡Yi d‡j wbDwK¬qv‡m Aew¯’Z 
†cÖvUb msL¨vi †P‡q B‡jKUªb msL¨v †ewk nq| d‡j mvgwMÖKfv‡e 
AavZzi cigvYymg–n FYvÍK Avavbwewkó nq| Avi Gfv‡eB 
AavZzi A¨vbvqb MwVZ nq Ges FYvÍK Avavb wewkó AavZe 
cigvYy‡KB A¨vbvqb e‡j| 
j DÏxc‡Ki (ii) bs ˆRe Gwm‡W, 
 Aw·‡R‡bi cwigvY = 36.36% 
 nvB‡Wªv‡R‡bi   Ó   = 9.09% 

 Kve©‡bi cwigvY n‡e = {100 – (36.36 + 9.09)}% 
  = (100 – 45.45)% 
  = 54.55% 
†gŠjMy‡jvi kZKiv mshywZ‡K wbR wbR cvigvYweK fi Øviv fvM 
K‡i cvB, 

 O = 
36.36

16  = 2.27 

 H = 
9.09

1  = 0.09 

 C = 
54.55

12  = 4.55 

Gfv‡e cÖvß fvMdjMy‡jvi g‡a¨ n‡Z ¶z`ªZg fvM dj (2.27) Øviv 
cÖwZwU fvMdj‡K fvM K‡i cvB, 

 O = 
2.27
2.27 = 1 

 H = 
9.09
2.27 = 4 

 C = 
4.55
2.27 = 2 

myZivs ˆRe Gwm‡Wi ¯’‚j ms‡KZ = C2H4O. 

k KwVb K¨vjwmqvg bvB‡UªU‡K DËß Ki‡j wb‡æv³ wewµqvwU N‡U| 

 Ca(NO3)2(s)   2 CaO(s) + 4NO2(s) + O2(g) 
 40 + (14 + 16  3)  2 4(14 + 32) 
 = 40 + 124 = 4  46 
 = 164 gm = 184 gm 
DcwiD³ wewµqvq †hŠwMK M¨vm n‡jv NO2| 
 184gm NO2 M¨vm †c‡Z wewµqK cÖ‡qvRb 164gm Ca(NO3)2 

 1         Ó      Ó     Ó      Ó          Ó   
163
184    Ó      Ó 

 57.5gm Ó    Ó     Ó       Ó          Ó  
163  57.5

184     Ó    Ó 

  = 51.25 gm Ca(NO3)2 
A_©vr, 51.25gm Ca(NO3)2 n‡Z 57.5gm NO2 M¨vm cvIqv hv‡e| 

 cÖkœ  02   
†gŠj P Q R 

cvigvYweK msL¨v 1 5 7 

 [P, Q, R cÖZxKx A‡_© e¨eüZ] 
K. AvB‡mv‡Uvc Kv‡K e‡j? 1 
L. †cÖvcvbwqK GwmW ỳe©j GwmWÑ e¨vL¨v Ki| 2 
M. ch©vq mviwY‡Z Q †gŠ‡ji Ae¯’vb wbY©q Ki| 3 
N. DÏxc‡Ki P I R †gŠj Øviv MwVZ †hŠ‡M GKwU †gŠj ỳB 

Gi wbqg AbymiY Ki‡jI AóK wbqg AbymiY K‡i 
bvÑ we‡kÐlY Ki| 4 

[Aa¨vq 4 I 5 Gi mgš̂‡q] 
2bs cÖ‡kœi DËi 

h †hme †gŠ‡ji cigvYymg–‡ni cvigvYweK msL¨v GKB wKš‘ 
fimsL¨v wfbœ Zv‡`i‡K ci¯•‡ii AvB‡mv‡Uvc e‡j| 

i †hme GwmW Rjxq `ªe‡Y m¤•–Y©iƒ‡c we‡qvwRZ nq bv Zv‡K 
`ye©j GwmW e‡j| †cÖvcvbwqK GwmW GKwU ˆRe GwmW| GwU Rjxq 
`ªe‡Y mvgvb¨ cwigvY we‡qvwRZ nq| †hgbÑ 

CH3 – CH2COOH + H2O  CH3 – CH2 COO(aq) + H+(aq) 
ZvB †cÖvcvbwqK GwmW‡K `ye©j GwmW e‡j| 

j DÏxc‡Ki Q †gŠ‡ji cvigvYweK msL¨v 5| myZivs †gŠjwU †evib 
(B)| B Gi B‡jKUªb web¨vm wbæiƒcÑ  
5B  1s2 2s2 2p1 
B Gi me©ewnt¯’ kw³¯@i ỳB| myZivs †gŠjwUi ch©vq ỳB| 
Aciw`‡K †gŠjwUi me©ewnt¯’ ¯@i s I p †Z wZbwU B‡jKUªb 
Av‡Q| ZvB †gŠjwUi MÖ“c n‡e (3 + 10) = 13| A_©vr B †gŠjwUi 
ch©vq wZb Ges MÖ“c-13| 
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k DÏxc‡Ki P I R †gŠ‡ji cvigvYweK msL¨v h_vµ‡g 1 I 7| 
myZivs †gŠj ỳwU n‡jv H I N| 
N Gi B‡jKUªb web¨vm, 7N  1s2 2s2 2px

1 2py
1 2pz

1 
H Gi B‡jKUªb web¨vm, 1H  1s1 
B‡jKUªb web¨vm n‡Z †`Lv hvq, N Gi †hvRbx †k‡j 3wU we‡Rvo 
B‡jKUªb Av‡Q| N-cigvYy Zvi 3wU we‡Rvo B‡jKUªb 3wU H 
cigvYyi 1s1 AiweUv‡ji mv‡_ †kqvi K‡i wZbwU N – H mg‡hvRx 
eÜb MV‡bi gva¨‡g NH3 mg‡hvRx †hŠM MVb K‡i| wb‡P 
WvqvMÖv‡gi mvnv‡h¨ NH3 AYyi eÜb MVb cÖwµqv †`Lv‡bv n‡jv : 
 

N +  3   H 
 

mg‡hvRx 
eÜb N H 

 H 

 H 

mg‡hvRx eÜb 

 

 
 wPÎ : N-cigvYy  wPÎ : H-cigvYy wPÎ : NH3 AYyi eÜb MVb 
Dc‡ii Av‡jvPbv n‡Z ejv hvq †h, NH3 †hŠ‡M N AóK gvb‡jI 
H `yB‡qi wbqg AbymiY K‡i wKš‘ AóK wbqg gv‡b bv| 

 cÖkœ  03  cUvwkqv‡gi B‡jKUªb web¨vm : 
 c×wZ-1 : 1s2 2s22p6 3s23p63d1 
 c×wZ-2 : 1s2 2s22p6 3s23p6 4s1 

K. †gŠj Kv‡K e‡j? 1 
L. bvB‡Uªv‡R‡bi †hvRbx I †hvR¨Zv B‡jKUªb wfbœ †Kb? 

e¨vL¨v Ki| 2 
M. DÏxc‡Ki †gŠjwUi †hvR¨Zv B‡jKUªbwUi †KŠwYK 

fi‡eM wbY©q Ki| 3 
N. DÏxc‡Ki †gŠjwUi B‡jKUªb web¨v‡m †Kvb c×wZwU 

mwVK e‡j Zzwg g‡b Ki? †Zvgvi DË‡ii mc‡¶ 
h_vh_ hyw³ Dc¯’vcb Ki| 4 

[Aa¨vq 3 Gi Av‡jv‡K] 
3bs cÖ‡kœi DËi 

h †m c`v_©‡K fvO‡j H c`v_© e¨ZxZ Ab¨ †Kv‡bv c`v_© cvIqv 
hvq bv Zv‡K †gŠwjK c`v_© ev †gŠj e‡j|  
i †Kv‡bv †gŠ‡ji me©‡kl cÖavb kw³¯@‡ii †gvU B‡jKUªb 
msL¨v‡KB †hvRbx B‡jKUªb e‡j| 
Avevi, †Kv‡bv †gŠ‡ji B‡jKUªb web¨v‡m me©‡kl K¶c‡_ hZ 
msL¨K B‡jKUªb _v‡K ev hZ msL¨K we‡Rvo B‡jKUªb _v‡K Zv‡K 
†hvRbx e‡j|  
bvB‡Uªv‡R‡bi (N) Gi B‡jKUªb web¨vm wbæiƒc :  
7N    1s2  2s2 2p1

x 2p1
y 2p1

z 

DcwiD³ B‡jKUªb web¨vm j¶ Ki‡j †`Lv hvq, bvB‡Uªv‡R‡bi 
me©ewnt¯’ cÖavb kw³¯@‡i †gvU B‡jKUªb msL¨v 5| d‡j 
bvB‡Uªv‡R‡bi (N) †hvR¨Zv B‡jKUªb n‡jv 5| Avevi bvB‡Uªv‡R‡bi 
me©ewnt¯’ kw³¯@‡i we‡Rvo B‡jKUªb msL¨v 3| G Kvi‡Y 
bvB‡Uªv‡R‡bi (N) †hvRbx n‡jv 3| 
AZGe, bvB‡Uªv‡R‡bi (N) †hvRbx I †hvR¨Zv B‡jKUªb wfbœ| 
j †h‡nZz DÏxc‡Ki †gŠjwU n‡jv cUvwkqvg (K)| †m‡nZz 
cUvwkqv‡gi (K) †hvR¨Zv B‡jKUªb †gŠjwUi 4_© kw³¯@‡i 
Aew¯’Z| 

myZivs Avgiv Rvwb, 

 mvr = 
nh
2 

  = 
4  6.626  10 34

2  3.1416  

  = 4.22  10 34m2 kg/s 

GLv‡b, 
cÖavb kw³¯@i, n = 4 
cÐ¨v¼ aª“eK, 

h = 6.626  10 34m2kg/s 
  = 3.1416 
 mvr = ? 

 4_© kw³¯@‡ii †hvR¨Zv B‡jKUªbwUi †KŠwYK fi‡eM 
4.22  10  34m2kg/s| 

k DÏxc‡Ki cUvwkqvg (K) †gŠjwUi B‡jKUªb web¨v‡mi  
Òc×wZ-1Ó 2n2 m–Î‡K AbymiY K‡i Ges Òc×wZ-2Ó AvDdevD 
bxwZ‡K AbymiY K‡i| cUvwkqvg †gŠjwUi B‡jKUªb web¨v‡m 
Òc×wZ-1Ó A‡c¶v Òc×wZ-2Ó  n‡jv mwVK| Zvi KviY h_vh_ 
hyw³mn wb‡æ Dc¯’vcb Kiv n‡jv : 
2n2 m–ÎwU Øviv †h‡Kv‡bv kw³¯@‡ii m‡e©v”P †gvU B‡jKUªb msL¨v 
Rvbv hvq| wKš‘ B‡jKUªb †Kvb AiweUv‡j Av‡M cÖ‡ek Ki‡e Zv 
Rvbvi Rb¨ AvDdevD bxwZi cÖ‡qvRb nq| Avgiv Rvwb, AvDdevD 
bxwZ Abymv‡i †Kv‡bv cigvYy‡Z B‡jKUªbmg–n AiweUv‡ji kw³i 
D”Pµg Abymv‡i cÖ‡ek K‡i| A_©vr, cigvYy‡Z B‡jKUªb cÖ_‡g 
me©wbæ kw³i AiweUv‡j cÖ‡ek K‡i| myZivs †h AiweUv‡ji kw³ 
Kg †mB AiweUv‡j B‡jKUªb Av‡M cÖ‡ek Ki‡e Ges †h 
AiweUv‡ji kw³ †ewk †mB AiweUv‡j B‡jKUªb c‡i cÖ‡ek Ki‡e| 
A_©vr †h AiweUv‡ji (n + l) Gi gvb Kg †mB AiweUv‡ji kw³ Kg 
Ges †mB AiweUv‡jB B‡jKUªb Av‡M cÖ‡ek Ki‡e| Aciw`‡K  
(n + l) Gi gvb †h AiweUv‡ji †ewk Zvi kw³I †ewk Ges †mB 
AiweUv‡j B‡jKUªb c‡i cÖ‡ek Ki‡e| 
GLb, 3d AiweUv‡ji †¶‡Î : n = 3, l = 2; 
 (n + l) Gi gvb = 3 + 2 = 5 
Ges 4s AiweUv‡ji †¶‡Î : n = 4, l = 0; 
 (n + l) Gi gvb = 4 + 0 = 4 
†h‡nZz 4s AiweUv‡ji (n + l) Gi gvb 3d AiweUv‡ji (n + l) Gi 
gv‡bi Zzjbvq Kg, ZvB B‡jKUªb Av‡M 4s AiweUv‡j cÖ‡ek 
Ki‡e| K cigvYy‡Z 19wU B‡jKUªb Av‡Q| ZvB K Gi me©‡kl 
B‡jKUªbwU 3d AiweUv‡j cÖ‡ek bv K‡i 4s G cÖ‡ek K‡i| 
DcwiD³ Av‡jvPbv †_‡K Avgiv ej‡Z cvwi †h, cUvwkqvg (K) 
cigvYyi B‡jKUªb web¨vm AvDdevD bxwZ †g‡b Pjvq K cigvYyi 
me©‡kl B‡jKUªb 3d AiweUv‡j cÖ‡ek bv K‡i 4s AiweUv‡j  
cÖ‡ek K‡i| 
AZGe cUvwkqv‡gi (K) B‡jKUªb web¨vm Òc×wZ-1Ó A_©vr 2n2  
m–Î AbymiY K‡i bv| eis AvDdevD bxwZ AbymiY K‡i| 

 cÖkœ  04  W I D `ywU †gŠj| W †gŠ‡ji wZbwU AvB‡mv‡Uv‡ci kZKiv 
cwigvY h_vµ‡g 12W = 99%, 13W = 0.75% I 14W = 0.25%|  
D †gŠjwU 3q ch©v‡qi n¨v‡jv‡Rb MÖ“‡ci †gŠj| 

K. K¨vUvqb Kv‡K e‡j? 1 
L. Ne wbw®Œq †Kb? e¨vL¨v Ki| 2 
M. W †gŠ‡ji Av‡cw¶K cvigvYweK fi wbY©q Ki| 3 
N. W I D †gŠj Øviv MwVZ †hŠ‡Mi wPÎ Gu‡K gy³ †Rvo I 

eÜb †Rvo B‡jKUªb msL¨v wnmve Ki| 4 
[Aa¨vq 3 I 5 Gi mgš̂‡q] 
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4bs cÖ‡kœi DËi 
h abvÍK PvR© hy³ Avqb‡K K¨vUvqb ejv nq| 
i ch©vq mviwY‡Z MÖ“c-18 bs G wbw®Œq M¨vmmg–n we`¨gvb| Ne 
†gŠjwU‡Z †hvR¨Zv ¯@‡i 8wU B‡jKUªbwewkó AwaK w¯’wZkxj 
KvVv‡gv we`¨gvb| 
G †gŠjwUi me©ewnt¯’ kw³¯@‡i cÖ‡qvRbxq B‡jKUªb w`‡q c–Y© 
_vKvi d‡j GwU B‡jKUªb wewbgq ev fvMvfvwM K‡i †Kv‡bv †hŠM 
MVb Ki‡Z Pvq bv| A_©vr ivmvqwbKfv‡e wbw®ŒqZv cÖ̀ k©b K‡i| 
ZvB Ne †gŠj wbw®Œq| 
j W †gŠ‡ji Av‡cw¶K cvigvYweK fi 

= 
(12  99) + (13  0.75) + (14  0.25)

100  = 12.013  12. 

myZivs W †gŠ‡ji Av‡cw¶K cvigvYweK fi 12. 
k DÏxc‡Ki W †gŠ‡ji Av‡cw¶K cvigvYweK fi 12| myZivs 
†gŠjwU Kve©b (C)| D †gŠjwU Z…Zxq ch©v‡qi n¨v‡jv‡Rb MÖ“‡ci 
†gŠj| myZivs D †gŠjwU †K¬vwib (Cl)| 
Kve©b (C) I †K¬vwi‡bi (Cl) B‡jKUªb web¨vm wbæiƒcÑ 
* 6C = 1s2 2s1 2p1

x  2p1
y 2p1

z 

17Cl = 1s2 2s2 2p6 3s2 3p2
x 3p2

y 3p1
z 

B‡jKUªb web¨vm †_‡K †`Lv hvq, C Gi me©‡kl ¯@‡i 4wU Ges Cl 
Gi me©‡kl ¯@‡i 1wU AhyM¥ B‡jKUªb Av‡Q| wbKUZg wbw®Œq 
M¨vm Ne Gi KvVv‡gvi Rb¨ Kve©b cigvYy 4wU †K¬vwi‡bi GKK 
eÜ‡bi mv‡_ hy³ nq| †K¬vwib cigvYyi †hvR¨Zv ¯@‡ii AhyM¥ 
B‡jKUªbwU Kve©‡bi mv‡_ eÜb MV‡b AskMÖnY Ki‡j †hvR¨Zv 
¯@‡i AviI wZbwU gy³‡Rvo B‡jKUªb we`¨gvb _v‡K| ZvB CCl4 
†hŠ‡M PviwU Cl cigvYyi wZbwU K‡i †gvU 12wU gy³‡Rvo B‡jKUªb 
we`¨gvb| wKš‘ Kve©b cigvYyi †hvR¨Zv ¯@‡ii meMy‡jv  B‡jKUªb 
eÜb MV‡b Ask †bq e‡j G‡Z †Kvb gy³‡Rvo B‡jKUªb †bB| 
Gfv‡e Kve©b I †K¬vwib cigvYy B‡jKUªb †kqv‡ii gva¨‡g mg‡hvRx 
eÜb Øviv Ave× nq| 

 
 wPÎ : CCl4 AYy MVb 
 CCl4 †hŠ‡M eÜb‡Rvo B‡jKUªb msL¨v = 1  4 = 4 †Rvov| 
Ges CCl4 †hŠ‡M gy³‡Rvo B‡jKUªb msL¨v = 3  4 = 12 †Rvov| 

 cÖkœ  05   
 

X(46%) 
Z(5%) 

Y(8%) 

 
wPÎ : f‚-Z¡‡Ki cÖavb cÖavb Dcv`vb 

 [GLv‡b X, Y I Z cÖPwjZ †gŠ‡ji cÖZxK bq] 

K. LwbRgj Kv‡K e‡j? 1 
L. H2SO4 wbi“̀ K wn‡m‡e wµqv K‡iÑe¨vL¨v Ki| 2 
M. 'X' I 'Y' Gi mgš̂‡q MwVZ †KjvmvKvi AvKwiKwUi 

NbxKiY cÖwµqv e¨vL¨v Ki| 3 
N. 'Y' I  'Z' †K Zv‡`i AvKwiK n‡Z GKB c×wZ cÖ‡qvM 

K‡i wb®‹vkb Kiv hv‡e wK? we‡kÐlY Ki| 4 
[Aa¨vq 10 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

h cÖK…wZRvZ wewfbœ LwbR c`v‡_©i mwnZ me©̀ vB, gvwUi evwj 
Ges Ab¨vb¨ A‡bK AcÖ‡qvRbxq c`v_© †fRvjiƒ‡c wgwkÖZ Ae¯’vq 
_v‡K| GB mKj Ac ª̀e¨ ev †fRvj‡K LwbRgj e‡j| 

i Mvp H2SO4 GKwU wbi“`K| Avgiv Rvwb, †h mKj c`v_© Ab¨ 
c`v_© n‡Z cvwb AcmviY K‡i wb‡R Zv †kvlY K‡i †bq Zv n‡jv 
wbi“`K| 
†hgb, H2SO4 + CH3CH2OH 

B_vbj
  CH2 = 

Bw_b
 CH2 + H2SO4. H2O 

G‡¶‡Î B_vbj n‡Z H2SO4 cvwb †kvlY K‡i †bq| ZvB Mvp 
H2SO4 wbi“̀ K| 

j DÏxc‡Ki Z_¨ Abyhvqx, 'X' I 'Y' †gŠj `ywU h_vµ‡g Aw·‡Rb 
(O) I A¨vjywgwbqvg (Al) Ges G‡`i mgš̂‡q MwVZ †KjvmvKvi 
AvKwiKwU A¨vjywgbv (Al2O3)| wb‡P †KjvmvKvi AvKwiKwUi 
NbxKiY cÖwµqv e¨vL¨v Kiv n‡jvÑ 
NbxKiY cÖwµqv : G c×wZ‡Z GKwU Dchy³ ª̀ve‡K AvKwi‡Ki 
Kvw¸¶Z Dcv`vb‡K ª̀exf‚Z Kiv nq| `ªeY‡K †Qu‡K wb‡q LwbRgj 
c„_K Kiv nq| AZtci ª̀eY †_‡K Dchy³ c×wZ‡Z NbxK…Z 
AvKwiK msMÖn Kiv nq| A¨vjywgwbqv‡gi AvKwiK e·vB‡Ui mv‡_ 
Avqib A·vBW, UvBUvwbqvg A·vBW, evwj BZ¨vw` wgwkÖZ _v‡K| 
e·vBU‡K †mvwWqvg nvB‡Wªv·vBW ª̀eY †hv‡M 1500 – 2000C  
ZvcgvÎvq DËß Kiv n‡j e·vBU ª̀exf‚Z nq Ges Avqib 
A·vBW, UvBUvwbqvg A·vBW BZ¨vw` ª̀exf‚Z nq bv| `ªeYwU †Qu‡K 
LwbRgj ev` †`Iqv nq|  

Al2O3 + 2NaOH  2NaAlO2 + H2O 
cwikÖ“Z‡K cvwb †hv‡M DËß Ki‡j A¨vjywgwbqvg nvB‡Wªv·vBW 
Aatw¶ß nq| D”P ZvcgvÎvq DËß Ki‡j A¨vjywgwbqvg 
nvB‡Wªv·vBW A¨vjywgwbqv‡g iƒcvš@wiZ nq| 

NaAlO2 + 2H2O  Al(OH)3 + NaOH 

2Al(OH)3 
 Al2O3

A¨vjywgbv
 + 3H2O 

k DÏxc‡Ki Z_¨ g‡Z, Y(8%) I Z(5%) avZz `ywU h_vµ‡g Al 

I Fe| G‡`i‡K AvKwiK †_‡K GKB c×wZ cÖ‡qvM K‡i wb®‹vkb 
Kiv hv‡e bv| wb‡P Zv we‡kÐlY Kiv n‡jvÑ  
e·vBU (Al2O3.2H2O) AvKwiK †_‡K A¨vjywgwbqvg (Al) avZz 
wb®‹vk‡b Zwor we‡kÐlY c×wZ AbymiY Kiv nq| Aciw`‡K 
Fe2O3 AvKwiK †_‡K Avqib (Fe) avZz wb®‹vk‡b Kve©b weRviY 
c×wZ AbymiY Kiv nq| 
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e·vBU †_‡K A¨vjywgwbqvg wb®‹vkb cÖwµqvq MwjZ Ges Abv`ª© 
e·vBU (hv g–jZ A¨vjywgbv) Gi Zwor we‡kÐlY Kiv nq| d‡j 
A¨vjywgbv Al2O3 we‡qvwRZ n‡q Al3+ I O2– Avqb Drcbœ K‡i 
Ges wbæiƒc wewµqv †`qÑ 

Al2O3  2Al3+ + 3O2– 
 K¨v‡_v‡W wewµqv : Al3+ + 3e–  Al 
 A¨v‡bv‡W wewµqv : O2– – 2e–  O 
 O + O  O2 
 C + O2  CO2 
A_©vr e·vBU †_‡K Drcbœ Al3+ Avqb Zwor we‡kÐlY c×wZ‡Z 
K¨v‡_v‡W wewµqv K‡i MwjZ A¨vjywgwbqvg Drcbœ K‡i| 
Gfv‡e e·vBU AvKwiK †_‡K A¨vjywgwbqvg avZz wb®‹vkb Kiv 
nq| Aciw`‡K Fe avZz Al A‡c¶v Kg mwµq nIqvq Fe2O3 †_‡K  
Fe avZz wb®‹vk‡b Kve©b weRviY c×wZ AbymiY Kiv nq| cÖ_‡g 
400 – 600 C  ZvcgvÎvq Avqib A·vBWmg–n EaŸ©Mvgx CO Øviv 
weRvwiZ n‡q †divm A·vB‡W (FeO) cwiYZ nq|  
 Fe2O3 + CO  Fe3O4 + CO2  
 Fe3O4 + CO  FeO + CO2  
†divm A·vBW 750 C  ZvcgvÎvq me©‡kl weRvi‡Y avZe †jŠn 
Drcbœ K‡i|  

 FeO + CO 750 C Fe (s) + CO2 
myZivs, †`Lv hvq †h, AvKwiK †_‡K GKB c×wZ cÖ‡qvM K‡i Fe 
I Al avZz wb®‹vkb Kiv hvq bv| 

 cÖkœ  06   
 (i)  

 
 

X 

Kvco KvPv †mvWv Kvco KvPv †mvWv 

wf‡bMvi 

 
 (ii) Mg + H2SO4  MgSO4 + Y 

K. wbtmiY Kv‡K e‡j? 1 
L. cigvYy mvgwMÖKfv‡e PvR© k–b¨ †Kb? e¨vL¨v Ki| 2 
M. DÏxc‡Ki (ii) bs wewµqvwU hyMcrfv‡e msNwUZ nqÑ 

e¨vL¨v Ki| 3 
N. 'X' I 'Y' M¨vm `ywUi g‡a¨ †KvbwU ª̀“Z Qwo‡q co‡e? 

MvwYwZKfv‡e we‡kÐlY Ki| 4 
[Aa¨vq 2 I 6 Gi mgš̂‡q] 

6bs cÖ‡kœi DËi 
h mi“ wQ ª̀c‡_ †Kv‡bv M¨v‡mi AYymg–‡ni D”PPvc †_‡K wbæPvc 
AÂ‡j †ewi‡q Avmvi cÖwµqv‡K wbtmiY e‡j| 
i mvaviY Ae¯’vq cigvYyi wbDwK¬qv‡m hZMy‡jv abvÍK 
Avavbwewkó †cÖvUb _v‡K wVK wbDwK¬qv‡mi evwn‡i wewfbœ 
kw³¯@‡i ZZMy‡jv FYvÍK Avavbwewkó B‡jKUªb _v‡K| ZvB 
cigvYy mvgwMÖKfv‡e Avavb wbi‡c¶ A_©vr PvR© k–b¨ nq| 
j DÏxc‡Ki (ii) wewµqvwU‡K m¤•–Y© K‡i cvB, 
 Mg + H2SO4  MgSO4 + H2 
  Y 

D³ wewµqvwU hyMcrfv‡e msNwUZ nqÑ wb‡æ Zv e¨vL¨v Kiv n‡jvÑ 
†h ivmvqwbK wewµqvq wewµqK c`v‡_©i cigvYyMy‡jvi g‡a¨ GK ev 
GKvwaK B‡jKUª‡bi Av`vb-cÖ̀ vb N‡U GgbwK cigvYy ev Avq‡bi 
Pv‡R©i n«vm-e„w× N‡U, Zv‡K RviY-exRviY wewµqv e‡j| 

 RviY wewµqv 
 
 0 + 1 +2 0 
Mg + H2SO4  MgSO4 + H2 
 
 weRviY wewµqv  

 

A_©vr  RviY Aa©wewµqv, Mg  M
2+
g + 2e– 

 weRviY Aa©wewµqv, 2H + 2e–  H2 
GLv‡b, Mg weRviK wn‡m‡e 2wU e– Z¨vM K‡i RvwiZ n‡q‡Q Ges 
RviK H2SO4 Gi nvB‡Wªv‡Rb 2wU e– MÖnY K‡i weRvwiZ n‡q‡Q| 
A_©vr wewµqvwU‡Z GKB mv‡_ e– Gi Av`vb-cÖ̀ vb N‡U‡Q| myZivs 
DcwiD³ wewµqvwU GKwU RviY-weRviY wewµqv A_©vr wewµqvwU 
hyMcrfv‡e msNwUZ n‡q‡Q| 
k DÏxc‡Ki (i) bs cv‡Î msNwUZ wewµqvwU n‡”Q : 
   Na2CO3       +    2CH3COOH  2 CH3COONa + CO2 + H2O 
  (X) 
DcwiD³ wewµqv n‡Z cÖvß CO2 n‡jv 'X' M¨vm Ges (ii)bs wewµqv 
n‡Z cÖvß M¨vm n‡jv H2| M¨vm `ywUi g‡a¨ H2 M¨vm `ª“Z Qwo‡q 
co‡e| wb‡æ Zv MvwYwZKfv‡e we‡kÐlY Kiv n‡jvÑ 
†Kv‡bv gva¨‡g KwVb, Zij ev M¨vmxq c`v‡_©i ¯̂Ztù‚Z© I 
mgfv‡e Qwo‡q cov‡KB e¨vcb e‡j| e¨vcb mvaviYZ e¯‘i fi I 
Nb‡Z¡i Dci wbf©ikxj| A_©vr †h e¯‘i fi I NbZ¡ hZKg Zvi 
e¨vcb ZZ †ewk n‡e| myZivs 
 CO2 Gi AvYweK fi = 12 + 16  2 = 44g. 
 H2    Ó      Ó     Ó    = 1  2 = 2g. 

myZivs CO2 Gi Zzjbvq H2 Gi AvYweK fi Kg nIqvq H2 Gi 
e¨vcb nvi †ewk n‡e| ZvB ejv hvq, H2 M¨vm `ª“Z Qwo‡q co‡e| 

 cÖkœ  07   
 

cÖvK…wZK 
M¨v‡mi g~j 
Dcv v̀b 

(B) 

cwjw_‡bi 
g‡bvgvi 

(A) 

2 Kve©b 
wewkó 

A¨vj‡Kb 
(C) 

 
K. ev‡qvwW‡MÖ‡Wej c`v_© Kv‡K e‡j? 1 
L. mvevbvq‡b Lv`¨ jeY †hvM Kiv nq †Kb? e¨vL¨v Ki| 2 
M. A †hŠMwUi 10 gm Gi c–Y© `n‡b Kx cwigvY Rjxq ev®• 

cvIqv hv‡e? 3 
N. B I C †hŠ‡Mi cvi¯•wiK iƒcvš@i m¤¢e wK bv? 

mgxKiYmn we‡kÐlY Ki| 4 
[Aa¨vq 7 I 11 Gi mgš̂‡q] 

7bs cÖ‡kœi DËi 
h †hme cwjgvi m–‡h©i Av‡jv Ges cÖvK…wZKfv‡e e¨vK‡Uwiqv RxevYy 
Øviv we‡hvwRZ n‡Z cv‡i Zv‡`i‡K ev‡qvwW‡MÖ‡Wej c`v_© e‡j| 
i †Zj ev Pwe© †_‡K Kw÷K †mvWv ev Kw÷K cUvk mn‡hv‡M 
Av ª̀©we‡kÐlY K‡i Na ev K mvevb ˆZwii cÖwµqv‡K mvevbvqb e‡j| 
mvevbvq‡b Lv`¨jeY (NaCl) †hvM Kiv nq| Gi KviY Lv`¨jeY 
(NaCl) †hvM Ki‡j mvev‡bi Na+ Avqb I Lv`¨je‡Yi Na+ Gi 
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g‡a¨ mgAvqb m„wó nIqvq NbgvÎv e„w× cv‡e| d‡j ª̀ve¨Zv n«vm 
cv‡e Ges mvevb Dc‡i †f‡m DV‡e| A_©vr Lv`¨jeY †hvM Kiv nq 
g–jZ mvev‡bi ¯@i Dc‡i †f‡m DVvi Rb¨| 
j DÏxc‡Ki A †hŠMwU cwjw_‡bi g‡bvgvi A_©vr Bw_wjb                    
(CH2 = CH2)| Bw_wj‡bi `nb wewµqv wbæiƒcÑ 
 C2H4

28 gm
 + 3O2  2CO2 + 2H2O

2  18
  

 = 36 gm 
wewµqv †_‡K †`Lv hvq, 
28 gm C2H4 Gi c–Y© `n‡b Drcbœ Rjxq ev®•  = 36 gm 

 1 gm C2H4 Gi c–Y© `n‡b Drcbœ Rjxq ev®• = 36
28 gm 

10gm C2H4 Gi c–Y© `n‡b Drcbœ Rjxq ev®• = 36  10
28  gm  

 = 12.86 gm 
myZivs, A (C2H4) †hŠMwUi 10gm Gi c–Y© `n‡b 12.86 gm Rjxq 
ev®• cvIqv hvq| 

k DÏxc‡Ki B n‡jv cÖvK…wZK M¨v‡mi g–j Dcv`vb A_©vr wg‡_b 
(CH4) Ges C n‡jv `yB Kve©b wewkó A¨vj‡Kb A_©vr B‡_b                      
(CH3 – CH3)| G‡`i‡K cvi¯•wiK iƒcvš@i Kiv m¤¢e| wb‡P Zv 
mgxKiYmn we‡kÐlY Kiv n‡jvÑ 
B‡_b (C2H6) †K wg‡_b (CH4) G iƒcvš@i : cÖ_‡g B‡_b‡K D”P 
Zvc I Pv‡c evqyi Aw·‡Rb Øviv RvwiZ Ki‡j B_v‡bvwqK GwmW 
Drcbœ nq| 
wewµqv : CH3 – CH3

B‡_b
  + 3[O]  CH3COOH 

B_v‡bvwqK GwmW
  

Drcbœ B_v‡bvwqK GwmW (CH3COOH) Kw÷K †mvWvi mv‡_ 
wewµqv K‡i †mvwWqvg B_v‡bv‡qU (CH3COONa) jeY ˆZwi K‡i| 
CH3 – COOH + NaOH  CH3 – COONa + H2O 
Drcbœ †mvwWqvg B_v‡bv‡qU jeY †mvWvjvBg (NaOH.CaO) mn 
DËß Ki‡j wg‡_b (CH4) cvIqv hvq| 

CH3 – COONa + NaOH(CaO)  CH4 
wg‡_b

 + Na2CO3(CO) 

wg‡_b (CH4) †K B‡_b (C2H6) †hŠ‡M iƒcvš@i : cÖ_‡g g„̀ y                     
m–h©v‡jv‡Ki Dcw¯’wZ‡Z wg‡_b (CH4) n¨v‡jv‡Rb †hgb Br2 Gi 
mv‡_ wewµqv K‡i wg_vBj †eªvgvBW (CH3Br) ˆZwi K‡i| 

        CH4
wg‡_b

 + Br2 
h CH3

wg_vBj
 – Br

†eªvgvBW
 + HBr 

ï®‹ B_v‡ii Dcw¯’wZ‡Z ỳB AYy CH3 – Br avZe †mvwWqvg Gi 
mv‡_ DU©R wewµqvi gva¨‡g wewµqv K‡i B‡_b (C2H6) Drcbœ K‡i| 
2CH3 – Br + 2Na ï®‹ 


B_vi

 CH3 – CH3 
B‡_b

   + 2NaBr
 

Gfv‡eB g–jZ CH4 I   C2H6 †K cvi¯•wiK iƒcvš@i Kiv nq| 

 cÖkœ  08  NH4Cl  Ca(OH)2  CaCl2 + H2O + A(g) 
K. Zwor we‡kÐl¨ Kv‡K e‡j? 1 
L. Cl GKwU weRviKÑ e¨vL¨v Ki| 2 
M. wewµq‡Ki 2q †hŠMwU n‡Z 50g weÐwPs cvDWvi cȪ ‘Z 

Ki‡Z KZ MÖvg †K¬vwib cÖ‡qvRb? 3 
N. Kcvi I Avqib je‡Yi Rjxq ª̀e‡Yi mv‡_ 'A' M¨v‡mi 

Rjxq `ªeY Pvjbv Ki‡j Kx NU‡e mgxKiYmn we‡kÐlY Ki|  4 
[Aa¨vq 6 I 9 Gi mgš̂‡q] 

8bs cÖ‡kœi DËi 
h †h mKj †hŠM weMwjZ ev `ªexf‚Z Ae¯’vq we ỳ̈ r cwienb K‡i 
Ges †mB mv‡_ Zv‡`i cwieZ©b N‡U Zv‡`i‡K Zwor we‡kÐl¨ e‡j| 

i †h mKj †gŠj ev Avqb Ab¨ †gŠj ev Avqb‡K B‡jKUªb `vb 
Ki‡Z cv‡i Zv‡`i‡K weRviK e‡j| Cl Avq‡b wbDwK¬qv‡m 
abvÍK †cÖvUb †_‡K †gvU B‡jKUªb msL¨v GKwU †ewk _v‡K| d‡j 
Cl Avqb Lye (2Cl  Cl2 + 2e) mn‡R 1wU B‡jKUªb Ab¨‡K 
`vb K‡i wbi‡c¶ cigvYy‡Z cwiYZ n‡Z cv‡i| †h‡nZz Cl Avqb 
B‡jKUªb `vb Ki‡Z cv‡i †m‡nZz Cl Avqb GKwU weRviK| 

j DÏxc‡Ki wØZxq †hŠMwU n‡jv Ca(OH)2| Ca(OH)2 Gi g‡a¨ 
40C ZvcgvÎvq Cl2 M¨vm Pvjbv K‡i weÐwPs cvDWvi Drcbœ nq| 

   Ca(OH)2

K¨vjwmqvg nvB‡Wªv·vBW
 + Cl2  

40C
    Ca(OCl)Cl

weøwPs cvDWvi
  +  H2O 

wewµqv n‡Z †`Lv hvq, 
1 mol Ca(OCl)Cl ˆZwi Ki‡Z Ca(OH)2 Gi g‡a¨ 1 mol Cl2 M¨vm 
Pvjbv Ki‡Z nq| 
GLb, 
 Ca(OCl)Cl Gi AvYweK fi = 40 + 16 + 35.5  2 = 127g 
 1 mol Ca(OCl)Cl = 127g 
 Ges Cl2 Gi AvYweK fi = 35.5  2 = 71 g 
 1 mol Cl2 = 71g 
 127g Ca(OCl)Cl ˆZwi‡Z Cl2 jv‡M 71g 

  50g Ca(OCl)Cl      Ó Cl2  Ó   
71  50

127  g = 27.95g 

AZGe, Ca(OH)2 †_‡K 50g weÐwPs cvDWvi ˆZwi‡Z 27.95g Cl2 jvM‡e| 

k DÏxc‡Ki wewµqvwU n‡jv : 
2NH4Cl + Ca(OH)2  CaCl2 + 2H2O + 2NH3 
myZivs, A M¨vmwU n‡jv NH3| 
NH3 M¨v‡mi Rjxq `ªeY n‡jv NH4OH| CuSO4 je‡Yi `ªe‡Y 
A¨v‡gvwbqv ª̀eY †hvM Ki‡j cÖ_‡g ¶viKxq Kcvi mvj‡dU 
[CuSO4.Cu(OH)2] Gi nvjKv bxj e‡Y©i Aat‡¶c m„wó nq| 
Gici AviI NH4OH `ªeY †hvM Ki‡j Mvp bxj e‡Y©i `ªeYxq 
†UUªvA¨vwgb wKDwcÖK mvj‡dU MwVZ nq| 
2CuSO4 + 2NH4OH = CuSO4.Cu(OH)2 + (NH4)2SO4 
  nvjKv bxj Aat‡¶c 
CuSO4.Cu(OH)2 + (NH4)2SO4 + 6NH4OH = 2[Cu(NH3)4] SO4 + 8H2O 
  Mvp bxj e‡Y©i `ªeY 
Avevi, NH3 Rjxq ª̀eY Fe2+ Avq‡bi je‡Yi mv‡_ wewµqv K‡i 
meyR e‡Y©i Fe(OH)2 Drcbœ K‡i| 
 Fe2+ + 2NH3 + 3H2O   Fe(OH)2 + 2NH+

4 
Avevi, NH3 Gi Rjxq ª̀eY Fe3+ Avq‡bi mv‡_ wewµqv K‡i 
jvj‡P ev`vwg e‡Y©i Fe(OH)3 Drcbœ K‡i| 
 Fe3+ + 3NH3 + 3H2O    Fe(OH)3 + 3NH+

4 
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