
imvqb     1591 

  XvKv †evW©Ñ2023 †mU : N 

  imvqb (eûwbe©vPwb Afx¶v)     1  3  7 welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb- 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. †Kvb K¨vUvqbwUi AvKvi me‡P‡q †QvU? 
 E Na+ F K+ G Mg2+ H Al3+ 
2. digvwj‡b kZKiv KZfvM cvwb _v‡K?  
 E 10 F 40 G 60 H 96 
 wb‡Pi DÏxc‡Ki Av‡jv‡K 3 I 4 bs cÖ‡kœi DËi `vI : 
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wW‡gi †Lvmv  
  cvÎ : A cvÎ : B 
3. A cv‡Î msNwUZ wewµqvq Drcbœ jeY‡K Zi‡j cwiYZ Ki‡Z 

mwVK Zvcxq eµ‡iLv †KvbwU?  
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4. DÏxc‡Ki- 
 i. A cv‡Î Drcbœ M¨vm Aèagx© 
 ii. B cv‡Î msNwUZ wewµqvwU †iW· wewµqv 
 iii. B cv‡Î Drcbœ †hŠ‡Mi 1mole = 62g 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i,  ii I iii 
5. ch©vq mviwY‡Z Lvov ¯@¤¢ KZwU? 
 E 7 F 8 G 18 H 32 
6. nvB‡Wªv‡Rb †gŠ‡ji me©‡kl AvB‡mv‡UvcwUi wbDUªb msL¨v KZ? 
 E k–b¨  F `yB G Pvi H Qq 
7. LiAlH4  †hŠ‡M nvB‡Wªv‡R‡bi RviY gvb KZ? 

 E + 1 F – 1 G + 
1
2  H – 

1
2  

8. Aw·‡R‡bi- 
 i. †hvR¨Zv B‡KjUªb 6        ii. AYy RviK c`v_© 
 iii. AYy‡Z eÜb †Rvo B‡jKUªb 2wU 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G i i I iii H i,  ii I iii 
9. AgNO3(aq) + NaCl(aq) →NaNO3 + AgCl; wewµqvq `k©K 

Avq‡bi †¶‡Î †KvbwU mwVK? 
 E Ag+ I NO3

- F Na+ I Cl- G Na+ I NO3
- H Ag+ I Cl- 

10. Mg(NO3)2  


  MgO+A+O2 wewµqvwU‡Z ÔA’ †hŠ‡Mi ms‡KZ- 
 E NO2 F N2O3 G NO H N2 
11. †Kvb †hŠ‡M f¨vÛviIqvjm kw³ me‡P‡q Kg? 
 E B_vbj F Kc–i 
 G b¨vc_wjb H Kve©b WvBA·vBW 
12. Av`ª© Kcvi mvj‡dU Gi eY© †KvbwU? 
 E meyR F bxj G †eMywb H mv`v 
13. †KvbwU‡Z Pv‡ci cÖfve we`¨gvb? 

 E NH4CNO 


 H2N – CO –NH2  
 F N2(g) + O2(g)   2NO(g) 
 G 3NO2(g) + H2O(g)  2HNO3(g) + NO(g)  
 H H2(g) + Cl2(g)  2HCl(g)  
14.  Fe3+ Avq‡bi ‘M’ †k‡j KZwU B‡jKUªb i‡q‡Q? 
 E  2 F  8 G  13 H  14 
15. Z = ----- ns2 (n-1)d3 n‡j, ch©vq mviwY‡Z Z Gi Ae¯’vb †Kvb 

MÖ“‡c? [ Z cÖZxKx A‡_© e¨eüZ] 
 E  15 F  5 G  3 H  2 
16. †cÖvwcb †hŠM- 
 i. Gi ¯’‚j ms‡KZ CH2      ii. C3H8 A‡c¶v Kg mwµq 
 iii.  †eªvwgb cvwbi mv‡_ wewµqvq WvB‡eªv‡gv †cÖv‡cb Drcbœ K‡i 
 wb‡Pi †KvbwU mwVK? 
 E i F ii  G iii H i,  ii I iii  
17. `uv‡Zi eªvk ˆZwi‡Z e¨eüZ cwjgv‡ii bvg Kx? 
 E bvBjb F cwjw_b 
 G †Wivwjb H cwjwfbvBj †K¬vivBW 
18. †KvbwU‡Z wÎeÜb we`¨gvb? 
 E H2 F O2 G Cl2 H N2 
19. Uvs‡÷b †gŠ‡ji j¨vwUb bvg †KvbwU? 
 E Stannum F Stibium G Wolfram H Natrium 
20. Kcvi I wUb Mwj‡q ˆZwi msKi avZz †KvbwU? 
 E w÷j F wcZj G Wzivjwgb H †eªvÄ 
21. weï× mvjdv‡ii Mjbv¼ KZ? 
 E 1000C F 1190C G 1330C H 3400C 
22. †ZRw¯Œq AvB‡mv‡Uvc e¨envi K‡i Rwg‡Z †Kvb †gŠjMy‡jvi 

cwigvY Rvbv hvq? 
 E NI P F N I S G P I Mn H P I Ca 
23. CH4 Gi- 
 i. Avš@tAvYweK AvKl©Y ej ỳe©j 
 ii. e¨vc‡bi nvi NH3 Gi †P‡q †ewk 
 iii. e¨vc‡bi mgq O2 Gi †P‡q Kg 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i,  ii I iii 
24. K¨vjwmqvg dm‡dU †hŠ‡M †gvU KZwU cigvYy Av‡Q? 
 E 6 F 11 G 13 H 18 
25. †Kvb fvlvi kã n‡Z Chemistry k‡ãi DrcwË n‡q‡Q? 
 E Bs‡iwR F Aviwe G dviwm H wMÖK 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

14  15  16  17  18  19  20  21  22  23  24  25    
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XvKv †evW©-2023 
 imvqb (ZË¡xq-m„Rbkxj)     1  3  7 welq †KvW  

mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvMmnKv‡i co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU 
cÖ‡kœi DËi w`‡Z n‡e|] 

1| (i) SO3 
 (ii) CaCl2 

K. †hŠMg–jK Kv‡K e‡j? 1 
L. A¨vbvqb Kxfv‡e MwVZ nq? 2 
M. (ii) b¤̂i AYywUi eÜb MVb cÖwµqv e¨vL¨v Ki| 3 
N. (i) b¤̂i AYywUi eÜb MV‡bi †¶‡Î AóK Ges ỳB Gi 

wbq‡gi g‡a¨ †KvbwU cÖ‡hvR¨ n‡e, hyw³mn we‡k­lY Ki| 4 
2|  

 
 
 

n P+ P 

n 

e 

e 
e 

 
  A B 
 [GLv‡b, h = 6.626 10-34m2 kg/s] 

K. fimsL¨v Kv‡K e‡j? 1 
L. bvB‡U«v‡Rb cigvYyi Avmj cwiPq Zvi cvigvYweK 

msL¨v- e¨vL¨v Ki| 2 
M. A wP‡Îi †¶‡Î me©‡kl kw³¯@‡ii B‡jKU«‡bi †KŠwYK 

fi‡eM wbY©q Ki| 3 
N. A Ges B g‡Wj ỳwUi g‡a¨ Zyjbvg–jK Av‡jvPbv Ki| 4 

3| (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‡k ­lY Ki| 4 

4| (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 

5| NaCl GKwU †hŠM hvi Mjbv¼ 801°C Ges ùzUbv¼ 
1465°C Aci GKwU †hŠM HCl| 
K. EaŸ©cvZb Kv‡K e‡j? 1 
L. †jvnvq gwiPv cov GKwU ivmvqwbK cwieZ©bÑ e¨vL¨v Ki| 2 
M. 1g †hŠMwU‡Z Zvc cÖ`v‡bi †jLwPÎ A¼bmn e¨vL¨v Ki| 3 
N. 1g I 2q †hŠM ỳwUi eÜb cÖK…wZ wfbœ nIqv m‡Ë¡I Giv 

Rjxq ª̀e‡Y we`¨yr cwienY K‡iÑ hyw³mn we‡k­lY Ki| 4 
6|  

 
 
 

125 ml 
3.875 g 
H2CO3 

 
K. digvwjb Kx? 1 

L. cvigvYweK f‡ii †Kv‡bv GKK †bB †Kb? 2 

M. DÏxc‡Ki †hŠMwUi GKwU AYyi fi wbY©q Ki| 3 

N. DÏxc‡Ki ª̀eYwU †mwg‡gvjvi wKbv, MvwYwZKfv‡e 
we‡k ­lY Ki| 4 

7| 15 gm K¨vjwmqv‡gi mv‡_ 20gm †K¬vwib M¨vm wgwk«Z Kiv 
n‡jv Ges K¨vjwmqvg †K¬vivBW Drcbœ n‡jv| 
K. mgvYy Kv‡K e‡j? 1 

L. wWD‡Uwiqvg, nvB‡W«v‡R‡bi GKwU AvB‡mv‡Uvc e¨vL¨v Ki| 2 

M. DÏxc‡Ki Drcv`wUi kZKiv mshywZ wbY©q Ki| 3 

N. DÏxc‡Ki wewµqvi wjwgwUs wewµqK †KvbwU? 
MvwYwZKfv‡e   g–j¨vqb Ki| 4 

8|  
 
 
 

A X 
Ne Z Y Li 

 
[A,Y Ges Z cÖZxKx A‡_© e¨eüZ] 

K. avZy Kv‡K e‡j? 1 
L. Mg2+ ej‡Z Kx eyS? e¨vL¨v Ki| 2 
M. ÔAÕ Ges ÔXÕ Gi B‡jKU«b Avmw³i µg e¨vL¨v Ki| 3 
N. ÔYÕ Ges ÔZÕ Gi AvqbxKiY kw³ Ges cvigvYweK 

e¨vmva© ci¯•i wecixZµ‡g cwiewZ©Z nq- hyw³mn 
e¨vL¨v Ki| 4 
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DËigvjv 
eûwbe©vPwb Afx¶v 

 
 

DË
i 1 H 2 G 3 E 4 G 5 G 6 H 7 F 8 H 9 G 10 E 11 H 12 F 13 G 

14 G 15 F 16 * 17 E 18 H 19 G 20 H 21 * 22 E 23 H 24 G 25 F   
 

[we. `ª. : 16. mwVK DËi : i I iii] 
[we. ª̀. : 21. mwVK DËi : weky× mvjdv‡ii Mjbv¼ 115C] 

m„Rbkxj
 (i) SO3 

  (ii) CaCl2 
K. †hŠMg–jK Kv‡K e‡j? 1 
L. A¨vbvqb Kxfv‡e MwVZ nq? 2 
M. (ii) b¤̂i AYywUi eÜb MVb cÖwµqv e¨vL¨v Ki| 3 
N. (i) b¤̂i AYywUi eÜb MV‡bi †¶‡Î AóK Ges ỳB Gi 

wbq‡gi g‡a¨ †KvbwU cÖ‡hvR¨ n‡e, hyw³mn we‡k­lY Ki| 4 
[Aa¨vq 5 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h A‡bK mgq ỳB ev Z‡ZvwaK †gŠ‡ji GKvwaK cigvYy GK‡Î 
mshy³ n‡q GKwU MÖ“c MVb K‡i hv wewfbœ ivmvqwbK wewµqvq 
AskMÖn‡Yi mgq AcwiewZ©Z †_‡K GKwUgvÎ cigvYyi b¨vq AvPiY 
K‡i, H MÖ“c‡K †hŠMg–jK e‡j| 

i FYvÍK Avavbhy³ cigvYy‡K A¨vbvqb e‡j| A_©vr †Kv‡bv 
GKwU cigvYy Zvi †hvR¨Zv ¯@‡i B‡jKUªb MÖn‡Yi ci †h Ae¯’v 
cÖvß nq, ZvB A¨vbvqb| †Kv‡bv cigvYy hZwU B‡jKUªb MÖnY K‡i 
Zvi PvR© ZZ nq| †hgb : Cl cigvYy GKwU B‡jKUªb MÖnY K‡i 
Cl A¨vbvqb Ges Aw·‡Rb cigvYy (O) 2wU B‡jKUªb MÖnY K‡i 
O2 A¨vbvq‡b cwiYZ nq| A_©vr Cl I O2 n‡jv `ywU A¨vbvqb| 

j DÏxc‡Ki (ii) b¤̂i AYywU n‡jv CaCl2| wb‡P Gi eÜb MVb 
cÖwµqv B‡jKUªb web¨vm I WvqvMÖv‡gi gva¨‡g e¨vL¨v Kiv n‡jv : 
Ca- Gi B‡jKUªb web¨vm :   
20Ca  1s2 2s2 2p63s23p6 3d04s2 
20Ca2+  1s2 2s22p6 3s23p6

 

Avevi, Cl Gi B‡jKUªb web¨vm : 
17Cl  1s2 2s22p6 3s23p5 
17Cl  1s2 2s22p6 3s23p6 

B‡jKUªb web¨vm n‡Z †`Lv hvq, Dfq cigvYy Zvi wbKUeZ©x 
wbw®Œq M¨vm Ar Gi MVb web¨vm AR©b K‡i AvqwbK †hŠM (CaCl2) 
MVb K‡i| 
Avevi WvqvMÖv‡gi mvnv‡h¨ wb‡P CaCl2 Gi MVb Dc¯’vcb Kiv 
n‡jvÑ 
 

Ca +    2 Cl Ca2+ Cl 2 

2+ – 

 
 Ca cigvYy Cl cigvYy  Ca2+ Avqb Cl– Avqb 

wPÎ : CaCl2 Gi AvqwbK eÜb MVb 

k †h‡nZz SO3 GKwU mg‡hvRx †hŠM †m‡nZz Gi eÜb MVb 
cªwµqvq AYywU AóK bv ỳB‡qi wbqg AbymiY K‡i Zv wb‡æ 
we‡kÐlY Kiv n‡jv : 
SO3 †hŠ‡M GKwU S cigvYy ỳBwU O cigvYyi mv‡_ mg‡hvRx eÜb 
I Aci GKwU O cigvYyi mv‡_ mwbœ‡ek mg‡hvRx eÜ‡bi gva¨‡g 
SO3 AYy MVb K‡i| hv jyBm c×wZi gva¨‡g wb‡P D‡jÐL Kiv n‡jvÑ 
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DcwiD³ SO3 AYyi MVb cÖwµqv j¶ Ki‡j †`Lv hvq mvjdvi I 
Aw·‡R‡bi g‡a¨ ỳBwU mg‡hvRx I GKwU mwbœ‡ek mg‡hvRx 
eÜ‡bi Dcw¯’wZi gva¨‡g cigvYy `yBwU AóK wbqg AbymiY K‡i| 
AZGe, SO3 AYywUi eÜb MV‡bi †¶‡Î AóK I ỳB‡qi wbq‡gi 
g‡a¨ AóK wbqgB cÖ‡hvR¨| 

  
 
 
 

n P+ P 

n 

e 

e 
e 

 
  A B 
 [GLv‡b, h = 6.626 10-34m2 kg/s] 

K. fimsL¨v Kv‡K e‡j? 1 
L. bvB‡U«v‡Rb cigvYyi Avmj cwiPq Zvi cvigvYweK 

msL¨v- e¨vL¨v Ki| 2 
M. A wP‡Îi †¶‡Î me©‡kl kw³¯@‡ii B‡jKU«‡bi †KŠwYK 

fi‡eM wbY©q Ki| 3 
N. A Ges B g‡Wj ỳwUi g‡a¨ Zyjbvg–jK Av‡jvPbv Ki| 4 

[Aa¨vq 3 Gi Av‡jv‡K] 
2bs cÖ‡kœi DËi 

h †Kv‡bv †gŠ‡ji †cÖvUb msL¨v I wbDUªb msL¨vi mgwó‡K H 
†gŠ‡ji fimsL¨v e‡j| 
i †Kv‡bv GKwU †gŠ‡ji cigvYyi wbDwK¬qv‡m Dcw¯’Z †cÖvUb 
msL¨v‡KB H †gŠ‡ji cvigvYweK msL¨v e‡j| 
wnwjqvg cigvYyi wbDwK¬qv‡m `ywU †cÖvUb _v‡K| ZvB wnwjqv‡gi 
cvigvYweK msL¨v 2| Abyiƒcfv‡e cvigvYweK msL¨v 1, 3, 7 I 8 
BZ¨vw` n‡j h_vµ‡g H cigvYywU nvB‡Wªv‡Rb, wjw_qvg, bvB‡Uªv‡Rb 
I Aw·‡Rb n‡e| A_©vr cvigvYweK msL¨vB bvB‡Uªv‡Rb cigvYyi 
Avmj cwiPq| 

cÖkœ  01 

cÖkœ  02 
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j DÏxc‡Ki g‡Wj 'A' Gi me©‡kl kw³¯@i n‡jv 2 bs kw³¯@i| 
myZivs me©‡kl B‡jKUª‡bi †¶‡Î, n = 2 
 h = 6.626  1034 m2kg/s 
  = 3.1416 
AZGe 'A' g‡j‡Wi me©‡kl B‡jKUª‡bi †KŠwYK fi‡eM, 

mvr = 
nh
2 

 = 
2  6.626  1034

2  3.1416  m2kg/s 

 = 2.109  1034 m2kg/s 

k DÏxc‡Ki wPÎ A bxjm †ev‡ii cigvYy g‡Wj Ges wPÎ B 
iv`vi‡dv‡W©i cigvYy g‡Wj‡K wb‡ ©̀k K‡i| g‡Wj A I B Gi 
g‡a¨ g‡Wj A Gi f‚wgKv imvq‡bi DbœwZ‡Z Ab¯̂xKvh©| wb‡P 
welqwU hyw³mn we‡kÐlY Kiv n‡jvÑ 
1. †evi g‡WjwU iv`vi‡dv‡W©i cigvYy g‡W‡ji mxgve×Zv `–i K‡i‡Q| 
2. iv`vi‡dv‡W©i g‡W‡j wbDwK¬qv‡mi PZzw`©‡K N–Y©vqgvb 

B‡jKUª‡bi K¶c‡_i AvKvi I AvK…wZ m¤•‡K© †Kv‡bv aviYv 
†`Iqv nqwb| †evi g‡W‡j ejv nq, B‡jKUªbMy‡jv wbw ©̀ó kw³ 
m¤•bœ KZKMy‡jv ¯’vqx †MvjvKvi K¶c‡_ AveZ©b Ki‡Q| 

3. iv`vi‡dv‡W©i g‡W‡j wewfbœ K¶c‡_ B‡jKUª‡bi ¯’vbvš@i 
m¤•‡K© †Kv‡bv aviYv †`Iqv nqwb| wKš‘ †evi g‡W‡j ejv 
n‡q‡Q B‡jKUªbmg–n memgq wbw ©̀ó kw³i K¶c‡_ Ae¯’vb K‡i| 

4. iv`vi‡dv‡W©i g‡W‡j †iLv eYv©wji †Kv‡bv aviYv †`Iqv nqwb| 
†ev‡ii g‡W‡j cigvYyi †iLv eYv©wji DrcwË e¨vLv Kiv n‡q‡Q| 

G mKj Kvi‡Y ejv hvq †h, A Ges B g‡Wj `ywUi g‡a¨ A g‡Wj 
Z_v †ev‡ii cigvYy g‡WjwU imvq‡bi DbœwZ‡Z AwaK f‚wgKv iv‡L| 

 (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‡k ­lY Ki| 4 

 [Aa¨vq 7 Gi Av‡jv‡K] 

3bs 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 GKwU gvÎ Drcv` Drcbœ K‡i Zv‡K 
ms‡hvRb wewµqv e‡j| 
DwjÐLZ wewµqv `ywU‡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‡hvRb wewµqvq ïaygvÎ †gŠwjK c`v_© hy³ 
n‡q GKwU gvÎ 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| 

 (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] 

4bs 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`¨vgvb| ZvB 
†cÖvwcb‡K Am¤•„³ †hŠM ejv nq| 

cÖkœ  03 
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j DÏxc‡Ki wewµqvwU c–Y© Kwi| 

CH3CH2COONa + NaOH CaO



 H3C – CH3 + N

X
a2CO3 

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 cȪ ‘Z Kiv hvq| 

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 cvwievwiK 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_©| 

 NaCl GKwU †hŠM hvi Mjbv¼ 801°C Ges 
ùzUbv¼ 1465°C Aci GKwU †hŠM HCl| 

K. EaŸ©cvZb Kv‡K e‡j? 1 
L. †jvnvq gwiPv cov GKwU ivmvqwbK cwieZ©bÑ e¨vL¨v Ki| 2 
M. 1g †hŠMwU‡Z Zvc cÖ`v‡bi †jLwPÎ A¼bmn e¨vL¨v Ki| 3 
N. 1g I 2q †hŠM ỳwUi eÜb cÖK…wZ wfbœ nIqv m‡Ë¡I Giv 

Rjxq ª̀e‡Y we`¨yr cwienY K‡iÑ hyw³mn we‡k­lY Ki| 4 
 [Aa¨vq 2 I 5 Gi mgš̂‡q] 

5bs cÖ‡kœi DËi 

h †h cÖwµqvq †Kv‡bv KwVb c`v_©‡K Zvc w`‡j Zv mivmwi ev‡®• 
cwiYZ nq Ges VvÛv Ki‡j mivmwi KwV‡b iƒcvš@wiZ nq Zv‡K 
EaŸ©cvZb e‡j| 

i Avqib evZv‡mi Aw·‡Rb I Rjxq ev‡®•i mv‡_ wewµqv K‡i 
Av ª̀©  †dwiK A·vBW ev gwiPv ˆZwi K‡i| gwiPv SuvSiv RvZxq 
c`v_© nIqvq Gi Aw·‡Rb I Rjxq ev®• cÖ‡ek K‡i †jvnvi 
c„ô‡K µgvMZ ¶q Ki‡Z _v‡K| G‡Z †jvnvi m¤•–Y© Ask GK 
mgq bó n‡q hvq| 
2Fe + 1.5 O2 + 3H2O  2Fe(OH)3 
2Fe(OH)3  Fe2O3.nH2O 

(gwiPv)
 

A_©vr, †jvnvq gwiPv cov GKwU ivmvqwbK cwieZ©b| 

j DÏxc‡Ki 1g †hŠM A_©vr NaCl Gi MjbvsK 801C I 
ùzUbv¼ 1465C| wb‡æ NaCl Gi Zvc cÖ̀ v‡bi †jLwPÎmn 
e¨vL¨v Kiv n‡jv : 

 
wPÎ : NaCl Gi ZvcgvÎv ebvg mg‡qi †jLwPÎ 

DÏxc‡Ki NaCl jeY 80lC ZvcgvÎv ch©š@ KwVb hv AB †iLv 
Øviv eySv‡bv n‡q‡Q|  80lC ZvcgvÎvq jeYwU Mj‡Z Avi¤¢ K‡i, 
hv‡K Mjbv¼ e‡j|  80lC ZvcgvÎvi B  C †iLvwU n‡jv 
jeYwUi Mjbv¼| Avevi C  D †iLv eivei jeYwU Zvc MÖnY 
K‡i Ges Zij Ae¯’vq _v‡K| A_©vr 80lC n‡Z 1465C 
ZvcgvÎv ch©š@ NaCl Zij Ae¯’vq _v‡K| AZtci D  E †iLv 
n‡jv NaCl jeYwUi ùzUbv¼| A_©vr 1465C ZvcgvÎvq jeYwU 
dzU‡Z _v‡K Ges Gi Dc‡ii ZvcgvÎvq jeYwU ev‡®• cwiYZ nq| 

k DÏxc‡Ki 1g I 2q †hŠM A_©vr NaCl I HCl Gi eÜb cÖK…wZ 
wfbœ nIqv m‡Ë¡I Rjxq `ªe‡Y we`ÿ r cwienY K‡iÑ e³e¨wU 
hyw³mn wb‡æ we‡kÐlY Kiv n‡jvÑ 
cvwbi AYy‡Z we`¨gvb Aw·‡Rb I nvB‡Wªv‡R‡bi Zwor 
FYvÍKZvi cv_©K¨ [(3.52.1) = 1.4] AwaK nIqvq Aw·‡Rb 
cigvYy AvswkK FYvÍK Ges nvB‡Wªv‡Rb cigvYy AvswkK abvÍK 
PvR© cÖvß nq| 
NaCl-†K cvwb‡Z ª̀exf‚Z Ki‡j †hŠMwU cÖ_‡g Na+ I Cl Avq‡b 
we‡qvwRZ nq| AZtci  Na+ Avqb cvwbi FYvÍK cÖvš@ Ges Cl 
Avqb cvwbi abvÍK cÖvš@ Øviv AvK…ó nq| d‡j Na+ I Cl 
cvwb‡Z `ªexf‚Z n‡q we`ÿ r cwienY K‡i| 
Aciw`‡K †K¬vwib I nvB‡Wªv‡R‡bi Zwor FYvÍKZvi [(3.00  
2.1) = 0.9] cv_©K¨ †ewk nIqvq HCl-Gi eÜ‡bi †kqviK…Z 
B‡jKUªb †Rvo †K¬vwib cigvYy Øviv †ewk AvK…ó nq| d‡j 
nvB‡Wªv‡Rb cigvYy AvswkK abvÍK I †K¬vwib cigvYy AvswkK 
FYvÍK PvR© cÖvß nq| 

  GLv‡b,  
AB  †iLv  KwVb  
BC  †iLv = Mjb Ae¯’v  
C D †iLv = Zij Ae¯’v 
DE  †iLv = ùzUb Ae¯’v  
E F †iLv = ev®• Ae¯’v

mgq (wgwbU) 

801C   

1465C 

A O 
B   C  

D  E  

F 
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HCl-†K cvwb‡Z ª̀exf‚Z Ki‡j †hŠMwU H+ I Cl Avqb wn‡m‡e 
Ae¯’vb K‡i hv we`ÿ r cwienY K‡i|  
ZvB ejv hvq, NaCl I HCl wfbœ eÜb cÖK…wZi nIqv m‡Ë¡I Rjxq 
`ªe‡Y we`ÿ r cwienY K‡i| 

  
 
 
 

125 ml 
3.875 g 
H2CO3 

 
K. digvwjb Kx? 1 
L. cvigvYweK f‡ii †Kv‡bv GKK †bB †Kb? 2 
M. DÏxc‡Ki †hŠMwUi GKwU AYyi fi wbY©q Ki| 3 
N. DÏxc‡Ki ª̀eYwU †mwg‡gvjvi wK bv, MvwYwZKfv‡e 

we‡k ­lY Ki| 4 
 [Aa¨vq 6 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h digvjwWnvB‡Wi kZKiv 40 fvM Rjxq ª̀eYB n‡jv digvwjb| 

i ỳBwU GKB iKg ivwk AbycvZ AvKv‡i _vK‡j Gi †Kv‡bv 
GKK _v‡K bv| †Kv‡bv †gŠ‡ji Av‡cw¶K cvigvYweK fi‡K 
wbæiƒ‡c cÖKvk Kiv nqÑ 
†gŠ‡ji Av‡cw¶K cvigvYweK fi  

= 
†gŠ‡ji GKwU cigvYyi fi

GKwU Kve©b –12 AvB‡mv‡Uv‡ci f‡ii 
1
12 Ask

  

myZivs †`Lv hvq †h, Avv‡cw¶K cvigvYweK fi `ywU c„_K f‡ii 
AbycvZ (kg/kg ev g/g)| ZvB Gi †Kv‡bv GKK †bB| 

j DÏxc‡Ki †hŠMwU n‡jv H2CO3| wb‡æ H2CO3 Gi GKwU AYyi 
fi wbY©q Kiv n‡jv 
H2CO3 Gi AvYweK fi = (1 2) + 12 + (16  3) 
 = 2 + 12 + 48 
 = 62 
 1 †gŠj H2CO3 = 62g 

GLb, 6.023  1023 wU H2CO3 AYyi fi = 62g 

  1 wU H2CO3 AYyi fi = 
62

6.023  1023 g 

 = 1.029  1022 g 
 = 1.03  1022 g 
AZGe, H2CO3  Gi GKwU AYyi fi = 1.03  1022 g. 

k DÏxc‡Ki H2CO3 `ªeYwU †mwg‡gvjvi wK bv MvwYwZKfv‡e 
†`Lv‡bv n‡jvÑ 
Avgiv Rvwb, wbw ©̀ó ZvcgvÎvq 1L `ªe‡Y hw` 0.5M ª̀e `ªexf‚Z 
_v‡K, Zv‡K H `ªe‡Yi †mwg‡gvjvi ª̀eY ejv nq| 

Avgiv Rvwb, 

S = 
w  1000

MV  

 = 
3.875  1000

62  125  

 = 0.5 M 

GLv‡b, 
H2CO3 Gi fi, w = 3.875g 

H2CO3 Gi ª̀e‡Yi AvqZb, V = 125 mL 

H2CO3 Gi AvYweK fi, 
M = 1  2 + 12 + 16  3 
 = 2 + 12 + 48 = 62 
 H2CO3 ª̀e‡Yi †gvjviwU, S = ? 

ZvB MvwYwZK we‡kÐlY †_‡K ejv hvq DÏxc‡Ki H2CO3 `ªeYwU 
†mwg‡gvjvi ª̀eY| 

 15 gm K¨vjwmqv‡gi mv‡_ 20gm †K¬vwib M¨vm wgwk«Z 
Kiv n‡jv Ges K¨vjwmqvg †K¬vivBW Drcbœ n‡jv| 

K. mgvYy Kv‡K e‡j? 1 
L. wWD‡Uwiqvg, nvB‡W«v‡R‡bi GKwU AvB‡mv‡Uvc e¨vL¨v Ki| 2 
M. DÏxc‡Ki Drcv`wUi kZKiv mshywZ wbY©q Ki| 3 
N. DÏxc‡Ki wewµqvi wjwgwUs wewµqK †KvbwU? 

MvwYwZKfv‡e   g–j¨vqb Ki| 4 
 [Aa¨vq 6 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h hw` `yB ev Z‡ZvwaK †hŠ‡Mi AvYweK ms‡KZ GKB nq wKš‘ 
MvVwbK ms‡KZ wfbœ, Zv‡`i‡K ci¯•‡ii mgvYy e‡j| 

i †h mKj cigvYyi †cÖvUb msL¨v GKB wKš‘ fimsL¨v wfbœ 
Zv‡`i‡K ci¯•‡ii AvB‡mv‡Uvc e‡j| 
1
1H, 2

1H nvB‡Wªv‡R‡bi ỳwU cigvYy‡K wb‡`©k K‡i| cigvYy `ywUi 
fi msL¨v wfbœ| Avgiv Rvwb, GKwU †gŠ‡ji †h †Kv‡bv cigvYyi 
cvigvYweK msL¨v wbw ©̀ó I AcwieZ©bxq| wKš‘ cigvYyi 
wbDwK¬qv‡m Dcw¯’Z wbDUªb msL¨vi ZviZ‡g¨i Kvi‡Y fi msL¨v 
Avjv`v nq| 1

1H Ges 2
1H cigvYy `ywUi cvigvYweK msL¨v GKB 

wKš‘ wbDUªb msL¨v h_vµ‡g 0 I 1| G Kvi‡Y cigvYy ỳwUi fi 
msL¨vi wfbœZv †`Lv hvq| 

AZGe DcwiD³ Av‡jvPbv n‡Z ejv hvq, wWD‡Uwiqvg 
nvB‡Wªv‡R‡bi GKwU AvB‡mv‡Uvc| 

j DÏxc‡Ki Drcv` n‡jv CaCl2| CaCl2 †hŠ‡Mi kZKiv mshywZ 
wb‡P wbY©q Kiv n‡jv 
CaCl2 †hŠ‡Mi AvYweK fi = 40 + 35.5  2 
 = 40 + 71 
 = 111 
GLv‡b Ca Gi cvigvYweK fi 40 Ges cigvYy msL¨v 1 

 Ca Gi kZKiv mshywZ = 
40  1  100

111  = 36.03% 

Avevi, Cl-Gi cvigvYweK fi 35.5 Ges cigvYy msL¨v 2| 

 Cl-Gi kZKiv mshywZ = 
35.5  2  100

111  = 63.96% 

AZGe, CaCl2 †hŠ‡M 36.03% K¨vjwmqvg I 63.96% †K¬vwib we`¨gvb| 

cÖkœ  06 
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k DÏxc‡Ki wewµqvwU‡K m¤•–Y© K‡i cvB, 
 Ca    +    Cl2    CaCl2 
 40g      35.52 
             = 71g. 
GLb, 40g Ca Gi mv‡_ wewµqv K‡i 71g Cl2 

     1g Ca   Ó    Ó      Ó      Ó  71
40 g Cl2 

     15g Ca  Ó    Ó      Ó      Ó  
71  15

40  g Cl2 

 = 26.625g Cl2 

DÏxc‡Ki wewµqvwU msNwUZ nIqvi ci Cl2 m¤•–Y©iƒ‡c wbt‡kl 
n‡q hvq Ges Ca Aewkó _v‡K| 
A_©vr Cl2 NvUwZi cwigvY = (26.625  20)g 
 = 6.625g 
AZGe, DÏxc‡Ki msNwUZ wewµqvq Cl2 wjwgwUs wewµqK| 

  
 
 
 

A X 
Ne Z Y Li 

 
[A,Y Ges Z cÖZxKx A‡_© e¨eüZ] 

K. avZy Kv‡K e‡j? 1 
L. Mg2+ ej‡Z Kx eyS? e¨vL¨v Ki| 2 
M. ÔAÕ Ges ÔXÕ Gi B‡jKU«b Avmw³i µg e¨vL¨v Ki| 3 
N. ÔYÕ Ges ÔZÕ Gi AvqbxKiY kw³ Ges cvigvYweK 

e¨vmva© ci¯•i wecixZµ‡g cwiewZ©Z nq- hyw³mn 
e¨vL¨v Ki| 4 

[Aa¨vq 4 Gi Av‡jv‡K] 
8bs cÖ‡kœi DËi 

h Ggb GK ai‡bi KwVb c`v_© hv‡K wewfbœ AvK…wZ (†cÐU, evi, 
wkU) cÖ̀ vb Kiv hvq Ges AvNvZ Ki‡j Sb&Sb& kã nq Zv‡K avZz 
e‡j| 

i Mg2+ ej‡Z Mg Gi K¨vUvqb‡K eySvq| abvÍK wP ý (2+) Øviv 
eySv‡bv nq †h, Mg `yBwU B‡jKUªb Z¨vM K‡i Mg abvÍK Avq‡b 
cwiYZ nq| Mg2+ Avqb Øviv Av‡iv eySv hvq †h, GwU Ne Gi e 

web¨vm AR©b K‡i| 

j DÏxc‡Ki A I X †gŠj `ywU h_vµ‡g nvB‡Wªv‡Rb I wnwjqvg| 
nvB‡Wªv‡Rb Ges wnwjqvg DfqB cÖ_g ch©v‡qi †gŠj| 
B‡jKUªb Avmw³ n‡jv M¨vmxq Ae¯’vq †Kv‡bv †gŠ‡ji GK †gvj 
M¨vmxq cigvYy‡Z GK †gvj B‡jKUªb cÖ‡ek Kwi‡q GK †gvj 
FYvÍK Avq‡b cwiYZ Ki‡Z wbM©Z kw³i cwigvY| GKB ch©v‡qi 

hZB evg †_‡K Wv‡b hvIqv hvq †gŠjmg–‡ni cvigvYweK msL¨v 
e„w×i mv‡_ mv‡_ wbDwK¬qv‡m abvÍK PvR© e„w× cvq Ges 
me©ewnt¯’ kw³¯@‡i GKwU K‡i B‡jKUªb hy³ nq| wKš‘ 
kw³¯@‡ii msL¨v e„w× cvq bv| d‡j GKB ch©v‡qi evg †_‡K Wvb 
w`‡K †M‡j wbDwK¬qvm KZ…©K me©ewnt¯’ kw³¯@‡ii B‡jKUª‡bi 
cÖwZ AvKl©Y e„w× cvq| G‡Z cigvYyi AvKvi n«vm cvq| d‡j 
GKB ch©v‡qi hZB evg †_‡K Wvb w`‡K hvIqv hvq †gŠjmg–‡ni 
B‡jKUªb Avmw³ ZZB e„w× cvq| 
†h‡nZz nvB‡Wªv‡Rb A‡c¶v wnwjqv‡gi AvKvi †QvU ZvB He 
B‡jKUªb Avmw³ †ewk nIqvi K_v| A_P GLv‡b e¨wZµg 
cwijw¶Z nq KviY He wbw®Œq nIqvq mn‡R B‡jKUªb MÖnY ev 
eR©b K‡i bv| †m Kvi‡Y He n‡Z H Gi B‡jKUªb Avmw³ †ewk 
nq| A_©vr H > He. 

k DÏxc‡Ki 'Y' I 'Z' †gŠj `yBwU h_vµ‡g Aw·‡Rb I †d¬vwib| 
wØZxq ch©v‡qi G †gŠjMy‡jvi AvqbxKiY kw³i µg e¨vL¨v Kiv n‡jv : 

ch©vq mviwY‡Z GKB ch©v‡qi †¶‡Î †gŠ‡ji cvigvYweK msL¨v 
e„w×i mv‡_ mv‡_ †gŠ‡ji AvqwbKiY kw³i gvb mvaviYZ e„w× 
†c‡Z _v‡K| 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¡ ev‡o bv eis wKQzUv n«vm cvq| wbDwK¬qv‡m PvR© 
e„w×i d‡j me©ewnt¯’ B‡jKUªb AwaKZi „̀pfv‡e AvK…ó nq| 
d‡j G B‡jKUªb‡K AcmviY Kivi Rb¨ AwaKZi kw³i cÖ‡qvRb 
nq| d‡j AvqwbKiY kw³i gvb e„w× †c‡Z _v‡K| 
G‡¶‡Î O †gŠ‡ji Wvbw`‡K F †gŠj Ae¯’vb Kivq F Gi 
AvqbxKiY kw³i gvb †ewk n‡e| A_©vr O < F.  
Avevi, wØZxq ch©v‡qi -G †gŠjMy‡jvi cvigvYweK AvKv‡ii µg 
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| 
AZGe, †gŠjmg–‡ni cvigvYweK AvKv‡ii µg n‡jv O > F. 

 

cÖkœ  08 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1598 

  ivRkvnx †evW©Ñ2023 †mU : L 
  imvqb (eûwbe©vPwb Afx¶v)     1  3  7 welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb- 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. wb‡Pi †KvbwU Gw›Ugwbi j¨vwUb bvg? 
 E Stannum F Wolfram 
 G Aurum H Stibium
2. 27

13Al3+ Avq‡b KZwU B‡jKUªb Av‡Q? 
 E 3 F 10 G 14 H 27
3. Fe3+ Gi M kw³¯@‡i KZwU B‡jKUªb _vK‡e? 
 E 5 F 13 G 14 H 26 
 ch©vq mviwYi LwÊZ Ask n‡Z 4 I 5bs cÖ‡kœi DËi `vI : 

C X Y 
 Z S 

 [GLv‡b X, Y I Z cÖZxKx A‡_© e¨eüZ] 
4. DÏxc‡Ki Z ch©vq mviwYi †Kvb MÖ“‡c Aew¯’Z? 
 E 14 F 15 G 16 H 17
5. X, Y I Z †gŠjMy‡jvi †¶‡ÎÑ 
 i. Z cigvYyi AvKvi me‡P‡q eo 
 ii. Y Gi AavZe ag© me‡P‡q †ewk 
 iii. X Gi Zzjbvq Z Gi AvqwbKiY kw³ †ewk 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
6. weÁvbx †g‡Ûwj‡di ch©vq mviwY‡Z KZwU Avbyf‚wgK mvwi wQj? 
 E 7wU F 8wU G 12wU H 18wU
7. wb‡Pi †Kvb †hŠMwU cvwb‡Z `ªexf‚Z nq? 
 E Al(OH)3  F Fe(OH)2 

 G LiCl  H BaSO4
8. KMnO4 †hŠ‡M Mn Gi RviY msL¨v KZ? 
 E 0 F + 1 G + 3 H + 7
9. †nevi cÖYvwj‡Z A¨v‡gvwbqv Drcv`‡bi mgq cÖfveK wn‡m‡e e¨eüZ nqÑ 
 E Avqib P‚Y© F Aw·‡Rb
 G wb‡Kj P‚Y© H ˆRe cvi-A·vBW
10. CaCl2 †Kjvm MV‡bi mgq KZ AYy cvwbi mv‡_ hy³ nq? 
 E 3 F 5 G 6 H 7 
 CH3CH2COONa + NaOH CaO




 'X' + Na2CO3 

 DÏxc‡Ki wewµqv †_‡K 11 I 12bs cÖ‡kœi DËi `vI : 
11. 'X' †hŠMwU n‡jvÑ 
 E C2H6 F CH4 G CH3COOHH HCOOH
12. 'X' †hŠMÑ 
 i. Cl2 Gi mv‡_ wewµqvq ˆZjv³ c`v_© Drcbœ K‡i 
 ii. m¤•„³ gy³ wkKj nvB‡WªvKve©b 
 iii. K¶ ZvcgvÎvq M¨vmxq Ae¯’vq _v‡K 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii 
 G i I iii H i, ii I iii
13. digvwj‡b kZKiv KZfvM cvwb _v‡K? 
 E 10 F 40 G 60 H 96

14. G ch©š@ cvIqv Z_¨ Abyhvqx cÖ_g e¨eüZ avZz n‡jvÑ 
 E Au F Cu G Ag H Sn
15. wb‡Pi †KvbwU `vn¨ c`v_©? 
 E bvBUªvm A·vBW F †ebwRb
 G BD‡iwbqvg H B_vi 

16.   
 
 

wPýwU †Kvb c`v‡_©i †¶‡Î e¨eüZ nq?

 E wm‡g›U Wv÷ F bvB‡UªvwMÐmvwib
 G wg_vbj H UjyBb
17. weï× mvjdv‡ii Mjbv¼ KZ? 
 E 0C F 100C G 115C H 133C

18. KwVb + ZvcÑ Zvc  ev®•; GB Z_¨wU wb‡Pi †Kvb c`v‡_©i †¶‡Î cÖ‡hvR¨? 

 E AlCl3 F NaCl G LiCl H MgCl2
19. 'X' GKwU c`v_©| Gi Zvc cÖ̀ v‡bi †jLwPÎ wbæiƒc : 

 

120 

75 


 Z

vc
gv

Îv
 (

C)
 

B 
C 

D 

A  mgq 

E 

F 

X  
 c`v_©wUiÑ 
 i. ùzUbv¼ 120C     ii. Zij Ae¯’v †bB 
 iii. E – F As‡k Avš@tKYv –̀iZ¡ me‡P‡q †ewk 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
20. dm‡dvwbqvg dm‡d‡Ui mwVK ms‡KZ †KvbwU? 
 E PH4PO4 F PH4(PO4)3 

 G (PH4)2PO4 H (PH4)3PO4
21. wb‡Pi †KvbwU‡Z mÂiYkxj B‡jKUªb _v‡K? 
 E mvjdvi F dmdivm G Av‡qvwWb H MÖvdvBU
22. †c‡Uªvwjqv‡g kZKiv KZfvM M¨v‡mvwjb _v‡K? 
 E 2 F 5 G 10 H 13
23. SF4 †hŠ‡M S Gi myß †hvRbx KZ? 
 E 0 F 2 G 4 H 6
24. 1.5 wjUvi 0.5 †gvjvi †mvwWqvg nvB‡WªvR‡b Kve©‡bU ª̀e‡Yi g‡a¨ 

Kx cwigvY  ª̀e Av‡Q? 
 E 0.063g F 54g G 58.5g H 63g
25. 100g g¨vM‡bwkqvg Kve©‡bU‡K Zvc w`‡q 45g g¨vM‡bwkqvg A·vBW 

cvIqv hvq| Drcv‡`i kZKiv cwigvY KZ? 
 E 40% F 47.62% G 84% H 94.50%

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

14  15  16  17  18  19  20  21  22  23  24  25    



imvqb     1599 

ivRkvnx †evW©-2023 
 imvqb (ZË¡xq-m„Rbkxj)     1  3  7 welq †KvW  

mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvMmnKv‡i co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU 
cÖ‡kœi DËi w`‡Z n‡e|] 

1| X, Y, Z I R PviwU †gŠj hv‡`i cvigvYweK msL¨v h_vµ‡g 
17, 20, 23 I 30. 
K. wbtmiY Kv‡K e‡j? 1 
L. cwj‡cÖvwcb‡K hyZ cwjgvi ejv nq †Kb? 2 
M. B‡jKUªb web¨vm K‡i ch©vq mviwY‡Z Z †gŠ‡ji Ae¯’vb 

wbY©q Ki| 3 
N. DÏxc‡Ki X, Y I R †gŠj wZbwUi AvKv‡ii µg 

we‡kÐlY Ki| 4 

2| 20g 'A' †hŠ‡Mi 15g †K we‡kÐlY K‡i 4g Kve©b, 0.33g 
nvB‡Wªv‡Rb Ges Aewkó Aw·‡Rb cvIqv †Mj| 
K. wf‡bMvi Kx? 1 
L. C12H22O11 Rjxq `ªe‡Y we`ÿ r cwienY K‡i bv †Kb? 2 
M. A †hŠ‡Mi AvYweK fi 90 n‡j, †hŠMwUi AvYweK 

ms‡KZ wbY©q Ki| 3 
N. A †hŠ‡Mi Aewkó fi †_‡K 500 mL †Wwm †gvjvi ª̀eY 

cȪ ‘Z Kiv hv‡e wKbv? MvwYwZKfv‡e we‡kÐlY Ki| 4 

3|  
 
 
 

+ + 

 
  A B 

K. MvVwbK ms‡KZ Kv‡K e‡j? 1 

L. Mg †K g„r¶vi avZz ejv nq †Kb? 2 
M. B g‡W‡ji me©‡kl kw³¯@‡i N–Y©vqgvb B‡jKUª‡bi 

†KŠwYK fi‡eM wbY©q Ki| [h = 6.626  10–34m2kg/s] 3 

N. cigvYyi MVb e¨vL¨vq DÏxc‡Ki †Kvb g‡WjwU AwaK 
Dc‡hvMx? we‡kÐlY Ki| 4 

4| N2(g) + 3H2(g)  2A(g); H = – 92kJ. 
K. B‡jKUªb Avmw³ Kv‡K e‡j? 1 

L. GKvwaK †hŠ‡Mi ¯’‚j ms‡KZ GKB n‡Z cv‡iÑ e¨vL¨v 
Ki| 2 

M. 40g N2 cÖ‡qvRbxq cwigvY H2 Gi mv‡_ wewµqv K‡i 
47g 'A' Drcbœ nq| Drcv‡`i kZKiv cwigvY wbY©q Ki| 3 

N. DÏxc‡Ki wewµqvi mvg¨ve¯’vi Dci Zvc I Pv‡ci 
cÖfve we‡kÐlY Ki| 4 

5| (i) HgCl2 + Hg  Hg2Cl2 
 (ii) AlCl3 + 3H2O  'X' + 3HCl(aq) 
 (iii) CaCl2 + 6H2O  'Y' 

K. AiweUvj Kv‡K e‡j? 1 
L. digvwjb GKwU A¨vjwWnvBWÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki (i) bs wewµqvq RviY-weRviY N‡U‡QÑ e¨vL¨v 

Ki| 3 
N. DÏxc‡Ki (ii) I (iii) bs wewµqv wfbœ cÖK…wZiÑ we‡kÐlY Ki| 4 

6|  
A B C 

CnH2n – 2 Cn H2n CnH2n + 1COOH 
 GLv‡b n = 3 

K. †gvj Kv‡K e‡j? 1 
L. AvqwbK †hŠ‡Mi Mjbv¼ †ewk †Kb? 2 
M. 'B' †hŠMwU †eªvwgb `ªeY‡K eY©nxb K‡iÑ e¨vL¨v Ki| 3 
N. 'A' n‡Z 'C' cȪ ‘Z Kiv hv‡e wK bv? we‡kÐlY Ki| 4 

7|  
†gŠj ch©vq MÖ“c 

A 2 1 
B 2 17 
C 3 15 
D 3 17 

K. jv-kv‡Zwjqvi bxwZwU wee„Z Ki| 1 
L. wcucovi Kvg‡o ¶Z¯’v‡b Pzb e¨envi Kiv nq †Kb? 2 
M. A I B †gŠjØq Øviv MwVZ †hŠ‡Mi eÜb MVb cÖwµqv 

WvqvMÖv‡gi mvnv‡h¨ e¨vL¨v Ki| 3 
N. C I D Øviv MwVZ †hŠ‡Mi †cvjvi ª̀ve‡K `ªeYxqZv 

we‡kÐlY Ki| 4 

8|  
 
  CH3CH2OH 

 
 12g
 

NaOH 

 200 wgwj 
`ªeY 

 

300 wgwj 
`ªeY 

 

 
  cvÎ-1 cvÎ-2 
 [Dfq cv‡Î  `ªe‡Yi NbgvÎv mgvb|] 

K. cvZb Kv‡K e‡j? 1 
L. †K‡ivwm‡bi `nb GKwU ivmvqwbK cwieZ©bÑ e¨vL¨v Ki| 2 
M. cvÎ-1 Gi †hŠM †_‡K Kxfv‡e Bw_wjb MÐvBKj cvIqv 

hv‡e? wewµqvmn †jL| 3 
N. 2bs cv‡Îi ª̀e‡Yi mv‡_ 6.35 gm HCl †hvM Ki‡j 

`ªeYwU cÖkwgZ n‡e wK bv? MvwYwZKfv‡e we‡kÐlY Ki|4 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1600 

DËigvjv 
eûwbe©vPwb Afx¶v 

 

DË
i 1 H 2 F 3 F 4 F 5 E 6 G 7 G 8 H 9 E 10 G 11 E 12 F 13 G 

14 E 15 H 16 E 17 G 18 E 19 G 20 H 21 H 22 F 23 F 24 H 25 H   

m„Rbkxj
 X, Y, Z I R PviwU †gŠj hv‡`i cvigvYweK msL¨v 

h_vµ‡g 17, 20, 23 I 30. 
K. wbtmiY Kv‡K e‡j? 1 
L. cwj‡cÖvwcb‡K hyZ cwjgvi ejv nq †Kb? 2 
M. B‡jKUªb web¨vm K‡i ch©vq mviwY‡Z Z †gŠ‡ji Ae¯’vb 

wbY©q Ki| 3 
N. DÏxc‡Ki X, Y I R †gŠj wZbwUi AvKv‡ii µg 

we‡kÐlY Ki| 4 
[Aa¨vq 4 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h mi“ wQ`ªc‡_ †Kv‡bv M¨v‡mi AYymg–‡ni D”PPvc AÂj †_‡K 
wbæPvc AÂ‡j †ewi‡q Avmvi cÖwµqv‡K wbtmiY e‡j| 

i †h cwjgviKiY wewµqvq AmsL¨ g‡bvgvi AYy ci¯•‡ii mv‡_ 
hy³ n‡q e„nr AYy m„wó K‡i Zv‡K hyZ cwjgvi e‡j| 
cwj‡cÖvwcb n‡jv †cÖvwc‡bi cwjgvi| †cÖvwcb‡K UvBUvwbqvg 
†K¬vivB‡Wi Dcw¯’wZ‡Z 140 atm Pv‡c I 120C ZvcgvÎvq, DËß 
Ki‡j cwj‡cÖvwcb Drcbœ nq| hv GKwU hyZ cwjgvi| ZvB 
cwj‡cÖvwcb‡K hyZ cwjgvi ejv nq| 

nCH2 = CH (CH3)
†cÖvwcb

 
140atm.120C


 UvBUvwbqvg †K¬vivBW

  [ CH2  CH(CH3) ]n
cwj‡cÖvwcb

 

j DÏxc‡Ki 'Z' †gŠjwU n‡jv f¨vbvwWqvg (V)| 
V-Gi B‡jKUªb web¨vm n‡jvÑ 
23V  1s2 2s22p6 3s23p6 3d3 4s2 

ch©vq mviwY‡Z †gŠ‡ji Ae¯’vb wba©viY : 
B‡jKUªb web¨vm n‡Z †`Lv hvq, †gŠjwUi B‡jKUªbmg–n 4wU cÖavb 
kw³¯@‡i web¨¯@| myZivs †gŠjwU ch©vq mviwYi 4_© ch©v‡qi Aš@f©y³| 
ch©vq mviwY‡Z †gŠ‡ji MÖ“c msL¨v wba©viY :  
B‡jKUªb web¨vm n‡Z †`Lv hvq, †gŠjwU d block †gŠj|  
myZivs V Gi MÖ“c = d AiweUv‡ji †gvU B‡jKUªb msL¨v + 
†hvR¨Zv¯@‡ii †gvU B‡jKUªb msL¨v = 3 + 2 = 5|  
myZivs f¨vbvwWqvg †gŠjwU ch©vq mviwYi MÖ“c-5 G Aew¯’Z| 
AZGe, f¨vbvwWqvg †gŠjwU ch©vq mviwYi 4_© ch©v‡qi MÖ“c-5 G 
Aew¯’Z| 

k DÏxc‡Ki X, Y I R †gŠj wZbwU n‡jv h_vµ‡g †K¬vwib, 
K¨vjwmqvg I wR¼| 17Cl, 20Ca I 30Zn †gŠj wZbwUi g‡a¨ 17Cl 
ch©vq mviwYi Z…Zxq ch©v‡q Ges 20Ca I 30Zn ch©vq mviwYi 4_© 
ch©v‡q Aew¯’Z| †gŠjMy‡jvi cvigvYweK AvKv‡ii µg 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| 
AZGe †gŠj wZbwUi cvigvYweK AvKv‡ii µg n‡jv, Cl < Zn < Ca. 

 20g 'A' †hŠ‡Mi 15g †K we‡kÐlY K‡i 4g Kve©b, 0.33g 
nvB‡Wªv‡Rb Ges Aewkó Aw·‡Rb cvIqv †Mj| 

K. wf‡bMvi Kx? 1 
L. C12H22O11 Rjxq `ªe‡Y we`ÿ r cwienY K‡i bv †Kb? 2 
M. A †hŠ‡Mi AvYweK fi 90 n‡j, †hŠMwUi AvYweK 

ms‡KZ wbY©q Ki| 3 
N. A †hŠ‡Mi Aewkó fi †_‡K 500 mL †Wwm †gvjvi ª̀eY 

cȪ ‘Z Kiv hv‡e wKbv? MvwYwZKfv‡e we‡kÐlY Ki| 4 
 [Aa¨vq 6 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h B_vbwqK Gwm‡Wi 6  10% Rjxq ª̀eYB n‡jv wf‡bMvi ev wmiKv| 

i C12H22O11 Rjxq `ªe‡Y we`yªr cwienY K‡i bv| KviYÑ 
Rjxq `ªe‡Y †hŠMmg–n AvqwbZ bv n‡j we ỳ̈ r cwienY Ki‡Z cv‡i 
bv| Avgiv Rvwb, AvqwbK †hŠMmg–n Rjxq `ªe‡Y abvÍK I 
FYvÍK PvR©wewkó Avqb m„wó K‡i| wKš‘ mg‡qvRx †hŠMmg–n 
Rjxq `ªe‡Y AvqwbZ Ae¯’v m„wó Ki‡Z cv‡i bv| hvi `i“Y ª̀e‡Y 
†Kv‡bv Avqb m„wó nq bv| d‡j we`ÿ r cwienY Ki‡Z cv‡i bv| 
Abyiƒcfv‡e, C12H22O11 mg‡hvRx †hŠM nIqvq Rjxq ª̀e‡Y Avq‡b 
cwiYZ n‡Z cv‡i bv| ZvB C12H22O11 Rjxq `ªe‡Y we`ÿ r cwienY 
K‡i bv| 

j DÏxc‡K 'A' †hŠ‡M, C = 4g 
 H = 0.33 g 
 O Gi cwigvY = 15  (4 + 0.33) 
 = (15  4.33) g 
 = 10.67 g. 

myZivs A †hŠ‡M nvB‡Wªv‡R‡bi mshywZ = 0.33
15   100% = 22% 

A †hŠ‡M Kve©‡bi mshywZ  = 4
15  100% = 26.67% 

Ges A †hŠ‡M Aw·‡R‡bi mshywZ = 10.67
15   100% = 71.13% 

AZGe A †hŠ‡M nvB‡Wªv‡Rb 2.2%, Kve©b 26.67% Ges Aw·‡Rb 
71.13% we`¨gvb| 

cÖkœ  01 

cÖkœ  02 



imvqb     1601 

†gŠjMy‡jvi kZKiv mshywZ‡K wbR wbR cvigvYweK Øviv fvM K‡i cvB,  

H = 
2.2
1  = 2.2 

C = 
26.67

12  = 2.22 

O = 
71.13

16  = 4.445 

¶z`ªZg fvMdj Øviv DcwiD³ fvMdjMy‡jv‡K fvM K‡i cvB, 

H = 
2.2
2.2 = 1 

C = 
2.22
2.2  = 1 

O = 
4.44
2.2  = 2.02 

AZGe, A †hŠMwUi ¯’–j ms‡KZ = H1C1O2 = HCO2| A_©vr  
A †hŠMwUi ¯’‚j ms‡KZ HCO2| myZivs AvYweK ms‡KZ n‡e = (HCO2)n 
GLb, ¯’‚j ms‡KZ HCO2 Gi fi = 1 + 12 + 16  2 
 = 1 + 12 + 32 = 45 
Ges †hŠ‡Mi AvYweK fi = 90 

Avgiv Rvwb, n = 
†hŠ‡Mi AvYweK fi
¯’‚j ms‡K‡Zi fi  = 

90
45 = 2 

 n = 2 
AZGe A †hŠMwUi AvYweK ms‡KZ = (H CO2)2 = H2C2O4 

k DÏxc‡Ki A †hŠM A_©vr A·vwjK Gwm‡Wi Aewkó fi  
= (20  15)g = 5g 
wbw ©̀ó ZvcgvÎvq 1L ª̀e‡Y 0.1M ª̀e `ªfxf‚Z _vK‡j Zv‡K H 
`ªe‡Yi †Wwm‡gvjvi ª̀eY e‡j| 
†`Iqv Av‡Q, ª̀e‡Yi AvqZb, V = 500 mL 
A·vwjK Gwm‡Wi ª̀‡ei fi, w = 5g. 
H2C2O4 -Gi AvYweK fi, M = 1  2 + 12  2 + 16  4 
 = 2 + 24 + 64 = 90 
 H2C2O4 `ªe‡Y †gvjvwiwU, S = ? 

Avgiv Rvwb, †gvjvwiwU, S = 
1000 w

MV  = 
1000  5
90  500 = 0.11 M. 

 H2C2O4 `ªe‡Y †gvjvwiwU n‡jv 0.11 M| 
ZvB ejv hvq, A †hŠ‡Mi Aewkó fi †_‡K A_©vr 5g H2C2O4 †_‡K 
500 mL †Wwm †gvjvi ª̀eY cȪ ‘Z Kiv hv‡e bv| 

  
 
 
 

+ + 

 
  A B 

K. MvVwbK ms‡KZ Kv‡K e‡j? 1 
L. Mg †K g„r¶vi avZz ejv nq †Kb? 2 
M. B g‡W‡ji me©‡kl kw³¯@‡i N–Y©vqgvb B‡jKUª‡bi 

†KŠwYK fi‡eM wbY©q Ki| [h = 6.626  10–34m2kg/s] 3 
N. cigvYyi MVb e¨vL¨vq DÏxc‡Ki †Kvb g‡WjwU AwaK 

Dc‡hvMx? we‡kÐlY Ki| 4 
[Aa¨vq 3 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h GKwU AYy‡Z †gŠ‡ji mvRv‡bv cigvYyMy‡jvi cÖZxK Ges 
eÜ‡bi gva¨‡g cÖKvk Kiv‡K MvVwbK ms‡KZ e‡j| 

i †hme avZz gvwU n‡Z †hŠM wn‡m‡e cvIqv hvq Ges cvwbi mv‡_ 
wewµqv K‡i ¶vi ˆZwi K‡i Zv‡`i‡K g„r¶vi avZz e‡j| ˆewkó¨ 
Abymv‡i ch©vq mviwYi MÖ“c-2 Gi †gŠjmg–n‡K g„r¶vi avZz ejv 
nq| g¨vM‡bwmqvg ch©vq mviwYi MÖ“c-2 G Ae¯’vb K‡i| GwU 
cvwbi mv‡_ wewµqv K‡i ¶vi Mg(OH)2 ˆZwi K‡i| ZvB 
g¨vM‡bwkqvg‡K g„r¶vi avZz ejv nq| 

j DÏxc‡Ki B g‡W‡ji me©‡kl kw³¯@i n‡jv Z…Zxq kw³¯@i, 
n = 3 

Avgiv Rvwb, mvr = 
nh
2 

 = 
3  6.626  10 34

2  3.1416 m2kg/s 

 = 3.16  10–34m2kg/s 

GLv‡b, 
n = 3 
h = 6.626  1034 m2kg/s 
 = 3.1416 
mvr = ? 

 AZGe B g‡W‡ji me©‡kl kw³¯@‡i N–Y©vqgvb B‡jKUª‡bi 
†KŠwYK fi‡eM, 3.16  10–34m2kg/s| 

k g‡Wj-A Gi mvnv‡h¨ iv`vi‡dv‡W©i cigvYy g‡Wj Ges g‡Wj-
B Gi mvnv‡h¨ †evi cigvYy g‡Wj eySv‡bv n‡q‡Q| A g‡W‡ji 
mvnv‡h¨ K¶c‡_i AvKvi-AvK…wZ m¤•‡K© †Kv‡bv aviYv †`Iqv 
nqwb, wKš‘ B g‡W‡ji mvnv‡h¨ B‡jKUª‡bi K¶c‡_i AvKvi I 
AvK…wZ mg‡Ü aviYv jvf Kiv hvq| B g‡W‡ji mvnv‡h¨ 
B‡jKUª‡bi kw³ †kvlY I wewKiY m¤•‡K© aviYv cvIqv hvq, hv 
†_‡K cvigvYweK eY©vwji mvnv‡h¨ B‡jKUª‡bi kw³ †kvlY wewKiY 
ev cvigvYweK eY©vwj m¤•‡K© †Kv‡bv aviYv cvIqv hvq bv| †h‡nZz 
B g‡W‡ji mvnv‡h¨ B‡jKUª‡bi kw³¯@i, kw³, kw³i †kvlY I 
wewKiY m¤•‡K© aviYv cvIqv hvq †m‡nZz B g‡WjwU A_©vr †evi 
cigvYy g‡Wj AwaK DbœZ| 

ZvB ejv hvq, cigvYyi MVb e¨vL¨vq DÏxc‡Ki B g‡WjwU AwaK 
Dc‡hvMx| 

 N2(g) + 3H2(g)  2A(g); H = – 92kJ. 
K. B‡jKUªb Avmw³ Kv‡K e‡j? 1 
L. GKvwaK †hŠ‡Mi ¯’‚j ms‡KZ GKB n‡Z cv‡iÑ e¨vL¨v Ki| 2 
M. 40g N2 cÖ‡qvRbxq cwigvY H2 Gi mv‡_ wewµqv K‡i 

47g 'A' Drcbœ nq| Drcv‡`i kZKiv cwigvY wbY©q Ki| 3 
N. DÏxc‡Ki wewµqvi mvg¨ve¯’vi Dci Zvc I Pv‡ci 

cÖfve we‡kÐlY Ki| 4 
[Aa¨vq 6 I 7 Gi mgš̂‡q] 

4bs 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| 

cÖkœ  03 cÖkœ  04 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1602 

i †h ms‡KZ Øviv †Kv‡bv AYy‡Z we`¨gvb cigvYymg–‡ni ¶z`ªZg c–
Y© AbycvZ cÖKvk Kiv‡K ¯’‚j ms‡KZ ejv nq| †hgbÑ †ebwRb I 
A¨vwmwUwjb Dfq †hŠ‡Mi ¯’‚j ms‡KZ CH| wKš‘ †ebwR‡bi 
AvYweK ms‡KZ C6H6 Ges A¨vmwUwj‡bi AvYweK ms‡KZ C2H2| 
ZvB ejv hvq, GKvwaK †hŠ‡Mi ¯’‚j ms‡KZ GKB n‡Z cv‡i| 

j DÏxc‡Ki wewµqvwU‡K m¤•–Y© K‡i cvB, 
N2(g) + 3 H2(g)  2NH3(g) 
N2 + 3H2  2NH3 
28g               34g 
 28gN2 cÖ‡qvRbxq H2 Gi mv‡_ wewµqv K‡i Drcbœ K‡i = 34g NH3 

    1           Ó      Ó   Ó     Ó      Ó      Ó     Ó     Ó = 
34
28    Ó 

    40         Ó      Ó   Ó     Ó      Ó      Ó     Ó     Ó = 
34  40

28     Ó 

 = 48.57g     Ó 

 Drcv‡`i kZKiv cwigvY = 
47  100

48.57  = 96.76% 

k DÏxc‡Ki wewµqvwU m¤•–Y© K‡i cvB, 
N2(g) + 3H2(g)  2NH3(g) 

D³ wewµqvq mvg¨ve¯’vi ZvcgvÎv I Pv‡ci cÖfve e¨vL¨v Kiv 
n‡jvÑ 

ZvcgvÎvi cÖfve : DfgyLx wewµqvwUi m¤§yLgyLx AskwU Zvcnvix 
Ges wecixZgyLx wewµqvwU Zv‡cvrcv`x| GB wewµqvi mvg¨ve¯’vq 
ZvcgvÎv e„w× Ki‡j mvg¨ve¯’v Wvb w`‡K AMÖmi n‡q Drcv‡`i 
cwigvY e„w× Ki‡e Ges Zvc e„w×RwbZ djvdj cÖkwgZ Ki‡e|  
GKBfv‡e ZvcgvÎv n«vm Ki‡j mvg¨ve¯’v evg w`‡K AMÖmi n‡q 
wewµq‡Ki cwigvY e„w× K‡i Zvc n«v‡mi djvdjI cÖkwgZ Ki‡e| 
Pv‡ci cÖfve : M¨vmxq DfgyLx wewµqvi mvg¨ve¯’vq Pv‡ci cÖfve 
i‡q‡Q| wewµq‡Ki †gvU †gvj msL¨v 4 Ges Drcv‡`i 2| A_©vr 
Drcv‡` AvqZb Kg| GLv‡b wewµqvwU m¤§yLgyLx n‡j AYyi msL¨v 
n«vm cvq| d‡j GKB AvqZ‡b PvcI n«vm cvq| GB Ae¯’vq Pvc 
e„w×‡Z mvg¨ve¯’v Wvb w`‡K AMÖmi n‡q Drcv‡`i cwigvY e„w× 
Ki‡e| Ab¨w`‡K Avevi mvg¨ve¯’vq Pvc n«vm Ki‡j mvg¨ve¯’v 
evg w`‡K AMÖmi n‡q wewµq‡Ki cwigvY e„w× Ki‡e| 
ZvB ejv hvq, DÏxc‡K wewµqvi mvg¨ve¯’vi Ici Zvc I Pv‡ci 
cÖfve i‡q‡Q| 

 (i) HgCl2 + Hg  Hg2Cl2 
 (ii) AlCl3 + 3H2O  'X' + 3HCl(aq) 
 (iii) CaCl2 + 6H2O  'Y' 

K. AiweUvj Kv‡K e‡j? 1 
L. digvwjb GKwU A¨vjwWnvBWÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki (i) bs wewµqvq RviY-weRviY N‡U‡QÑ e¨vL¨v 

Ki| 3 
N. DÏxc‡Ki (ii) I (iii) bs wewµqv wfbœ cÖK…wZiÑ we‡kÐlY Ki| 4 

 [Aa¨vq 7 Gi Av‡jv‡K] 
5bs cÖ‡kœi DËi 

h wbDwK¬qv‡mi PZzw`©‡K †h AÂ‡j AveZ©bkxj I wbw ©̀ó kw³hy³ 
B‡jKUªb‡g‡Ni me©vwaK cÖvwßi m¤¢vebv _v‡K Zv‡K AiweUvj e‡j| 

i digvjwWnvBW (wg_vb¨vj) Gi 40% Rjxq ª̀eY‡K digvwjb 
e‡j| wg_vb¨vj Gi ms‡KZ HCHO| †h ˆRe †hŠ‡M A¨vjwWnvBW 
g–jK (CHO) we`¨gvb _v‡K Zv‡K A¨vjwWnvBW e‡j| †h‡nZz 
digvwj‡bi g–j Dcv`vb wg_vb¨vj Ges G‡Z A¨vjwWnvBW g–jK 
(CHO) Dcw¯’Z, ZvB digvwjb GKwU A¨vjwWnvBW| 

j DÏxc‡Ki (i) bs wewµqvq RviY-weRvi N‡U‡Q| 
wewµqvwU n‡jv : HgCl2 + Hg  Hg2Cl2 
wewµqvwU‡K AvqwbZ K‡i cvB,  

 

HgCl2   +   Hg      Hg2Cl2 

+2 1 0 +1 1 

weRviY 

RviY 

 
D³ wewµqvq Hg GKwU e Z¨vM K‡i Hg+-G cwiYZ nq| d‡j 
Hg Gi RviY N‡U| 
A_©vr RviY Aa© wewµqv  : Hg  e  Hg+ 

Avevi, D³ wewµqvq HgCl2 †hŠ‡M Hg GKwU B‡jKUªb MÖnY K‡i, 
Hg2+-G cwiYZ nq| d‡j HgCl2Gi weRviY N‡U| 
A_©vr weRviY Aa© wewµhvq : HgCl2 + e  Hg+ + 2Cl 
Avgiv Rvwb, ỳwU wewµq‡Ki g‡a¨ B‡jKUªb Av`vb-cÖ̀ v‡bi gva¨‡g 
†h wewµqv msNwUZ nq Zv‡K †eo· ev RviY-weRviY wewµqv e‡j| 
AZGe, DÏxc‡Ki (i) bs wewµqvq e Gi  Av`vb-cÖ̀ vb N‡U‡Q| 
ZvB ejv hvq, DÏxc‡Ki (i) bs wewµqvwU GKwU RviY-weRviY wewµqv| 

k DÏxc‡Ki (ii) bs I (iii) bs wewµqv‡K m¤•–Y© K‡i cvB, 
AlCl3 + 3H2O  Al(OH)

(X)
3  + 3HCl (aq) 

CaCl2 + 6H2O  CaCl
(Y)

2.6H2O 

DcwiD³ ỳwU wewµqv cvwbi Dcw¯’wZ‡Z msNwUZ n‡jI G‡`i 
wewµqvi aib wfbœ| G‡`i GKwU Av ª̀©we‡kÐlY Ab¨wU cvwb‡hvRb cÖK…wZi|  
DÏxc‡Ki (ii) bs wewµqvwU Av ª̀©we‡kÐlY cÖK…wZi| G wewµqvq 
B‡jKUª‡bi †Kv‡bv ¯’vbvš@i N‡U bv| wewµqvwU‡Z A¨vjywgwbqvg 
†K¬vivBW cvwbi mv‡_ wewµqv K‡i| A¨vjywgwbqvg nvB‡Wªv·vBW I 
nvB‡Wªv‡K¬vwiK GwmW Drcbœ n‡q‡Q| GLv‡b A¨vjywgwbqvg 
†K¬vivB‡Wi A¨vjywgwbqvg Avqb (Al3+) cvwbi nvBWªw·j (OH–) 
Avq‡bi mv‡_ Ges †K¬vivBW Avqb (Cl–) cvwbi nvB‡Wªv‡Rb Avqb 
(H+) Gi mv‡_ hy³ nq| wewµqvq Drcbœ Al(OH)3 cvwb‡Z A ª̀eYxq 
nIqvq cv‡Îi Zj‡`‡k Rgv nq| 
Avevi (iii) bs wewµqvwU cvwb‡hvRb cÖK…wZi wewµqv| G wewµqvq 
AvqwbK †hŠM CaCl2, 6 AYy cvwbi mv‡_ hy³ n‡q †Kjvm MVb 
K‡i| G wewµqv ms‡hvRb wewµqvi Abyiƒc Z‡e G‡Z ms‡hvRb 
wewµqvi b¨vq B‡jKUª‡bi ¯’vbvš@i N‡U bv| 
ZvB Dc‡ii Av‡jvPbv †_‡K ejv hvq, DÏxc‡Ki Dfq wewµqv 
cvwbi Dcw¯’wZ‡Z msNwUZ n‡jI wewµqvi aib wfbœ| 

  
A B C 

CnH2n – 2 Cn H2n CnH2n + 1COOH 
 GLv‡b n = 3 

K. †gvj Kv‡K e‡j? 1 
L. AvqwbK †hŠ‡Mi Mjbv¼ †ewk †Kb? 2 
M. 'B' †hŠMwU †eªvwgb `ªeY‡K eY©nxb K‡iÑ e¨vL¨v Ki| 3 
N. 'A' n‡Z 'C' cȪ ‘Z Kiv hv‡e wK bv? we‡kÐlY Ki| 4 

 [Aa¨vq 11 Gi Av‡jv‡K] 

cÖkœ  05 

cÖkœ  06 



imvqb     1603 

6bs cÖ‡kœi DËi 

h †Kv‡bv c`v‡_©i AvYweK fi‡K MÖv‡g cÖKvk Ki‡j †h cwigvY 
cvIqv hvq, †m cwigvY‡K H c`v‡_©i 1 †gvj e‡j| 

i AvqwbK †hŠ‡Mi ùwUK j¨vwU‡m cÖwZwU Avqb wbw ©̀ó msL¨K 
wecixZ PvR©hy³ Avqb Øviv cwi‡ewóZ _v‡K| G Ae¯’vq wecixZ 
PvR©hy³ Avqbmg–n ci¯•‡ii mv‡_ w¯’i we ỳ̈ r AvKl©Y kw³ Øviv 
hy³ _vKvi Kvi‡Y cÖwZwU Avqb „̀p msNe×fv‡e _v‡K| d‡j 
G‡`i‡K ci¯•i n‡Z wew”Qbœ Ki‡Z cÖPzi Zvckw³i cÖ‡qvRb| ZvB 
AvqwbK †hŠ‡Mi Mjbv¼ †ewk| 

j DÏxc‡Ki B †hŠMwU n‡jv †cÖvwcb (C3H6)| †cÖvwcb †eªvwgb 
`ªeY‡K eY©nxb K‡iÑ e³e¨wU mwVK| 
†cÖvwcb †eªvwgb ª̀e‡Yi mv‡_ wewµqv K‡i 1, 2 WªvB‡eªv‡gv †cÖv‡cb 
Drcbœ K‡i| G wewµqvq †eªvwgb ª̀e‡Yi jvj eY© AcmvwiZ nq| 
A_©vr †eªvwgb `ªeY‡K eY©nxb K‡i| 
H3C  CH = CH2 + Br2   H3C  CHBr  CH2Br 
   †cÖvwcb  1 2-WvB‡eªv‡gv †cÖv‡cb 
ZvB ejv hvq, DÏxc‡Ki 'B' †hŠMwU A_©vr †cÖvwcb †eªvwgb ª̀eY‡K 
eY©nxb K‡iÑ e³e¨wU mwVK| 

k DÏxc‡Ki A †hvMwU n‡jv C3H4 Ges C †hŠMwU n‡jv 
C3H7COOH| A_©vr †cÖvcvBb (C3H4) n‡Z weDUvbwqK GwmW 
(C3H7COOH) cȪ ‘Z Kiv m¤¢e| wb‡æ Zv mgxKiYmn D‡jÐL 
Kiv n‡jvÑ 
Ni cÖfve‡Ki Dcw¯’wZ‡Z 180  200C ZvcgvÎvq †cÖvcvBb‡K 
nvB‡Wªv‡R‡bi mv‡_ DËß Ki‡j †cÖvwcb Drcbœ nq| 

H3C  C  CH
†cÖvwcb

 + H2 
Ni


180  200C

 H3C  HC = CH2
†cÖvwcb

 

H2O2 Gi Dcw¯’wZ‡Z †cÖvwcb HBr Gi mv‡_ wewµqv K‡i †cÖvcvBj 
†eªvgvBW Drcbœ K‡i|  
H3C  HC = CH2

†cÖvwcb
 + HBr H2O2

 H3C  CH2 = CH2Br
†cÖvcvBj †eªvgvBW

 

†cÖvcvBj †eªvgvBW‡K cUvwkqvg mvqvbvBW DËß Ki‡j †cÖvcvbj 
Drcbœ nq| 
H3C  CH2  CH2Br

†cÖvcvBj †eªvgvBW
 + KCN  H3C  CH2  CH2CN

†cÖvcvBj mvqvbvBW
 + KBr 

AZtci †cÖvcvBj mvqvbvBW‡K HCl Gi Dcw¯’wZ‡Z Av ª̀©we‡kÐwlZ 
Ki‡j weDUv‡bvwqK GwmW cvIqv hvq| 
H3C  CH2  CH2CN + 2H2O

†cÖvcvBj mvqvbvBW
 HCl


 HC3  CH2  CH2 – COOH + NH3

weDUv‡bvwqK GwmW
 

  
†gŠj ch©vq MÖ“c 

A 2 1 
B 2 17 
C 3 15 
D 3 17 

K. jv-kv‡Zwjqvi bxwZwU wee„Z Ki| 1 
L. wcucovi Kvg‡o ¶Z¯’v‡b Pzb e¨envi Kiv nq †Kb? 2 
M. A I B †gŠjØq Øviv MwVZ †hŠ‡Mi eÜb MVb cÖwµqv 

WvqvMÖv‡gi mvnv‡h¨ e¨vL¨v Ki| 3 
N. C I D Øviv MwVZ †hŠ‡Mi †cvjvi ª̀ve‡K `ªeYxqZv 

we‡kÐlY Ki| 4 
 [Aa¨vq 5 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h jv-kv‡Zwjqvi bxwZ n‡jvÑ †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 wcucovq Kvgov‡j ¶Z¯’vb R¡vjv-hš¿Yv K‡i| G hš¿Yv †_‡K 
gy³ nIqvi Rb¨ Avgiv ¶Z¯’v‡b Pzb jvMvB| †cvKvgvK‡o A_©vr 
wcucovi gyL ev †gŠgvwQi û‡j GK ai‡bi  GwmW _v‡K †hwU R¡vjv-
hš¿Yvi m„wó K‡i| ¶Z¯’v‡b Pzb (¶viK) †hvM Kivi d‡j 
Gwm‡Wi mv‡_ wewµqv K‡i †mwU cÖkwgZ nq| d‡j R¡vjv-hš¿Yv 
†_‡K gyw³ cvIqv hvq| ZvB wcucovi Kvg‡o ¶Z¯’v‡b Pzb e¨envi 
Kiv nq| 

j DÏxc‡Ki A I B †gŠj `ywU wØZxq ch©v‡qi MÖ“c-1 I MÖ“c-17 
Gi †gŠj| A_©vr †gŠj ỳwU n‡jv Li I F| Li avZz Ges F AavZz| 
G‡`i g‡a¨ AvqwbK eÜb MwVZ nq| wb‡P G‡`i eÜb MVb 
cÖwµqv Av‡jvPbv Kiv n‡jv : 
3Li  1s22s1 
9F  1s22s22p5 
eÜb MV‡bi mgq Li GKwU B‡jKUªb Z¨vM K‡i Li+ MVb K‡i 
He Gi B‡jKUªb web¨vm Ges F GKwU B‡jKUªb MÖnY K‡i F MVb 
K‡i Ne Gi B‡jKUªb web¨vm jvf K‡i| c‡i Li+ I F Gi g‡a¨ 
w¯’i ˆe ỳ¨wZK AvKl©‡Yi gva¨‡g LiF †hŠM MVb K‡i| 

  
F 

 


 
 

 
  

Li– F 
 


 



+Li


+   
–

 
wPÎ : LiF Gi AvqwbK eÜb MVb 

k DÏxc‡Ki C I D †gŠj ỳwU Z…Zxq ch©v‡qi MÖ“c-15 I MÖ“c-17 
Gi †gŠj| myZivs †gŠj ỳwU n‡jv P I Cl| †gŠj ỳBwU AavZz 
nIqvq Zv‡`i g‡a¨ mg‡hvRx eÜ‡bi m„wó nq| †gŠj ỳwU Øviv 
PCl3 I PCl5 †hŠM MwVZ nq| wb‡æ PCl3 †hŠ‡Mi †cvjvi ª̀ve‡K 
A_©vr cvwb‡Z ª̀eYxqZv we‡kÐlY Kiv n‡jv : 
P Gi B‡jKUªb web¨vm wbæiƒc : 
15P 1s2 2s2 2p6 3s2 3p3 3d0 
15*P 1s2 2s2 2p6 3s1 3px

1 3py
1 3pz

1 3dxy
1 

A_©vr dmdiv‡mi ewnt¯’ ¯@‡i 5wU B‡jKUªb i‡q‡Q| Ab¨w`‡K 
†K¬vwib (Cl) cigvYyi B‡jKUªb web¨vm n‡jv wbæiƒc : 
17Cl 1s2 2s2 2p6 3s2 3p5 
A_©vr †K¬vwib cigvYyi me©‡kl ¯@‡i 7wU B‡jKUªb i‡q‡Q| 
†K¬vwi‡bi me©‡kl ¯@‡i AóK c–i‡Yi Rb¨ 1wU B‡jKUªb cÖ‡qvRb| 
Ab¨w`‡K dmdiv‡mi AóK c–i‡Yi Rb¨ Av‡iv 3wU B‡jKUªb 
cÖ‡qvRb| ZvB dmdivm 3wU †K¬vwib cigvYyi mv‡_ B‡jKUªb 
†kqv‡ii gva¨‡g hy³ n‡q Zvi ewnt¯’ ¯@‡i AóK c–iY K‡i PCl3 
†hŠM MVb K‡i| 

cÖkœ  07 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1604 

 
Cl P Cl 

Cl 

 
wPÎ : PCl3 AYy MVb 

mg‡hvMx †hŠM PCl3 AvqwbK †hŠ‡Mi g‡Zv abvÍK I FYvÍK 
cÖvš@ bv _vKvq cvwbi wecixZ cÖvš@‡K AvKl©Y Ki‡Z cv‡i bv| 
d‡j PCl3 †hŠM cvwb‡Z A ª̀eYxq _v‡K| 
Abyi–cfv‡e, PCl5 †hŠMI cvwb‡Z A ª̀eYxq _v‡K| 
ZvB ejv hvq, P I Cl †gŠj Øviv MwVZ †hŠM †cvjvi ª̀ve‡K A ª̀eYxq| 

  
 
  CH3CH2OH 

 
 12g
 

NaOH 

 200 wgwj 
`ªeY 

 

300 wgwj 
`ªeY 

 

 
  cvÎ-1 cvÎ-2 
 [Dfq cv‡Î  `ªe‡Yi NbgvÎv mgvb|] 

K. cvZb Kv‡K e‡j? 1 
L. †K‡ivwm‡bi `nb GKwU ivmvqwbK cwieZ©bÑ e¨vL¨v Ki| 2 
M. cvÎ-1 Gi †hŠM †_‡K Kxfv‡e Bw_wjb MÐvBKj cvIqv 

hv‡e? wewµqvmn †jL| 3 
N. 2bs cv‡Îi ª̀e‡Yi mv‡_ 6.35 gm HCl †hvM Ki‡j 

`ªeYwU cÖkwgZ n‡e wK bv? MvwYwZKfv‡e we‡kÐlY Ki|4 
[Aa¨vq 6 I 11 Gi mgš̂‡q] 

8bs cÖ‡kœi DËi 

h †Kv‡bv Zij‡K Zvc cÖ̀ v‡b ev‡®• cwiYZ K‡i Zv‡K cybivq 
kxZjxKi‡Yi gva¨‡g Zi‡j cwiYZ Kivi c×wZ‡K cvZb e‡j| 

i †K‡ivwm‡bi g–j Dcv`vb n‡jv nvB‡WªvKve©b| nvB‡WªvKve©b 
n‡”Q nvB‡Wªv‡Rb I Kve©‡bi †hŠM| ZvB †Kv‡ivwmb‡K hLb 
evZv‡mi Aw·‡R‡bi Dcw¯’wZ‡Z `nb NUv‡bv nq, ZLb Kve©b 
WvBA·vBW, Rjxqev®•, Av‡jv I Zvc Drcbœ nq| G mgq 
†K‡ivwm‡bi ag© I Drcbœ c`v‡_©i ag© m¤•–Y© wfbœ cÖK…wZi nq| G 
Kvi‡Y †K‡ivwm‡bi `nb GKwU ivmvqwbK cwieZ©b| 

j DÏxc‡Ki cvÎ-1 Gi †hŠM A_©vr CH3CH2OH †_‡K wb‡æv³ 
cÖwµqvq Bw_wjb MÐvBKj cvIqv hv‡e| 
B_vbj 100C ZvcgvÎvq Mvp H2SO4 Gi mv‡_ wewµqv K‡i 
B_vbj nvB‡Wªv‡Rb mvj‡dU I cvwb Drcbœ K‡i| 
CH3  CH2OH + H2SO4 100C CH3 = CH2OSO3H + H2O 

Avevi Drcbœ B_vbj nvB‡Wªv‡Rb mvj‡dU‡K 170C ZvcgvÎvq 
cybivq DËß Ki‡j Bw_b Drcbœ nq| 
CH3  CH2 – SO4H 170C CH2 = CH2 + H2SO4 

AZtci Drcbœ Bw_b jNy ¶vixq cUvwkqvg cvig¨v½v‡bU ª̀eY Øviv 
RvwiZ n‡q Bw_wjb MÐvBKj Drcbœ nq| 

H2C = CH2 + H2O + [O] 
KMnO4

KOH
 CH2
 |
OH

  CH2
 |
OH

 

 (Bw_wjb MÐvBKj) 
ZvB Av‡jvPbvi †cÖ¶vc‡U ejv hvq, DcwiD³ wewµqvi gva¨‡g 
cvÎ-1 Gi †hŠM †_‡K Bw_wjb MÐvBKj cvIqv hv‡e| 

k DÏxc‡Ki 2bs cv‡Îi ª̀e‡Yi mv‡_ 6.35 gm HCl †hvM Ki‡j 
`ªeYwU cÖkwgZ bv n‡q Aèxq cÖK…wZi n‡e| DÏxc‡Ki 1g cv‡Îi 
`ªe‡Yi NbgvÎv wbY©q : 
Avgiv Rvwb, 

S = 
1000  w

MV  

 = 
1000  12
46  300  

 = 0.869 M 

GLv‡b,  
CH3CH2OH Gi fi, w = 12g. 
  Ó       Ó  AvYweK fi, 

M = 12  2 + 1  6 + 16 
 = 46. 
  Ó       Ó  AvqZb, V = 300 mL 

 CH3CH2OH Gi NbgvÎv, S = ? 
 1g cv‡Îi B_vbj ª̀e‡Yi NbgvÎv = 0.869 M 
†h‡nZz Dfq cv‡Îi ª̀e‡Yi NbgvÎv GKB, †m‡nZz NaOH `ªe‡Yi 
NbgvÎv = 0.869 M n‡e| 
Avevi, wØZxq cv‡Îi `ªe‡Yi ª̀‡ei cwigvY wbY©q : 
Avgiv Rvwb, 

 w = 
SMW
1000  

 = 
0.869  40  200

1000  

 = 3.478 g 

GLv‡b,  
NaOH Gi AvqZb, V = 200 mL 
  Ó       Ó  NbgvÎv, S = 0.869 M 

  Ó       Ó  AvYweK fi 
M = 23 + 16 + 1 = 40 

 NaOH Gi fi, w = ? 
myZivs NaOH Gi fi = 3.478 g. 
cybivq wØZxq cv‡Î 6.35 g HCl †hvM Ki‡j wbæiƒc wewµqv 
msNwUZ n‡e| 
NaOH + HCl  NaCl + H2O 
   40g     36.5g 
GLb 40g NaOH Gi mv‡_ wewµqv K‡i 36.5g HCl 

 1 NaOH Gi mv‡_ wewµqv K‡i 36.5
40  g HCl. 

 3.478 Gi mv‡_ wewµqv K‡i 36.5  3.478
40 g HCl. 

 = 3.173 g.HCl 
myZivs AwZwi³ HCl Gi cwigvY = (6.35  3.173)g. 
 = 3.177g 
ZvB ejv hvq, ª̀eYwU cÖkwgZ bv n‡q A¤Ðxq cÖK…wZi n‡e|

 

cÖkœ  08 
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  KzwgjÐv †evW©Ñ2023 †mU : N 
  imvqb (eûwbe©vPwb Afx¶v)     1  3  7 welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb- 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. nvB‡Wªv‡R‡bi KqwU AvB‡mv‡Uvc j¨ve‡iUwi‡Z cȪ ‘Z Kiv nq? 
 E 3 F 4 G 5 H 7
2. wb‡Pi AvqbxKiY kw³i †Kvb µgwU mwVK? 
 E K < Na < Li F Li < Na < K 
 G K < Li < Na H Na < Li < K
3. cÖgvY Ae¯’vq 5 MÖvg nvB‡Wªv‡Rb M¨v‡mi AvqZb KZ wjUvi? 
 E 22.4 F 56 
 G 112 H 122
4. wb‡Pi †Kvb AvB‡mv‡UvcwU i‡³i wjD‡Kvwgqv †iv‡Mi wPwKrmvq 

e¨envi nq? 
 E 60Co F 32P G 99Tc H 131I
5.  

 
 

200 mL 

5 MÖvg NaOH  
 `ªeYwUi NbgvÎv KZ? 
 E 0.025M F 0.25M 
 G 0.526M H 0.625M
6. GK AYy CaCl2 KZ AYy cvwbi mv‡_ hy³ nq? 
 E 5 F 6 G 7 H 10
7. 5 MÖvg CaCO3 – 
 i. n‡jv 0.05 †gvj CaCO3 

 ii. †K DËß Ki‡j CO2 Drcbœ nq 1.12L 
 iii. †K DËß Ki‡j CaO Drcbœ nq 2.8g 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii 
 G i I iii H i, ii I iii
8. CaH2 †hŠ‡M nvB‡Wªv‡R‡bi RviY msL¨v KZ? 
 E 0 F + 1 
 G – 1 H + 2
9. 2Mg + O2 = 2MgO, wewµqvwU n‡jvÑ 
 i. `nb    ii. ms‡hvRb     iii. RviY-weRviY 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii 
 G i I iii H i, ii I iii
10. wb‡Pi †KvbwU GKB m‡½ RviK I weRviK? 
 E Cu2+ F Fe2+ 

 G Al3+ H O2
11. K¨vjwmqvg dm‡d‡Ui GKwU AYy‡Z KZwU cigvYy Av‡Q? 
 E 3 F 5 G 8 H 13
12. Ni ch©vq mviwYi †Kvb MÖ“‡c Aew¯’Z? 
 E 2 F 4 G 10 H 12
13. f¨vbvwWqvg †gŠjwUi N †k‡j KqwU B‡jKUªb _v‡K? 
 E 2 F 5 G 8 H 11

14. ¯^vfvweK Ae¯’vq KqwU A¨vj‡Kb m`m¨ M¨vmxq Ae¯’vq _v‡K? 
 E 2 F 3 G 4 H 5
15. †c‡›U‡bi ùzUbv¼ KZ? 
 E 25.3C F 36.1C 
 G 45.2C H 46.2C
16. wb‡Pi †Kvb †hŠMwU cvwb‡Z A`ªeYxq? 
 E CuSO4 F Fe(OH)2 

 G CaSO4 H Ca(OH)2 
 wb‡Pi AskUzKz c‡o 17, 18 I 19bs cÖ‡kœi DËi `vI : 

 CH3 – CH2 – OH H2SO4 A + H2O 

 A + H2 
Ni


180 – 200C

 B 

 B + Cl2 
UV

 C + HCl 

17. 'A' †hŠMwUi mvaviY AvYweK ms‡KZ n‡jvÑ 
 E CnH2n F CnH2n + 2 

 G CnH2n – 2 H CnH2n + 1
18. C †hŠMwU n‡ZÑ 
 i. A¨vj‡Kvnj Drcbœ Kiv hvq    ii. A¨vjwKb Drcbœ Kiv hvq 
 iii. WvB-†eªv‡gv †cÖv‡cb †hŠM Drcbœ nq 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii 
 G i I iii H i, ii I iii
19. B †hŠM n‡Z mn‡RB cvIqv m¤¢eÑ 
 i. A¨vjKvBj n¨vjvBW    ii. CO2 I H2O    iii. A¨vjKvBb 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii 
 G i I iii H i, ii I iii
20. †Kvb Dcv`vbwU‡Z †mjy‡jvR _v‡K? 
 E cwjw_b F Lvevi jeY
 G BDwiqv H euvk
21. †KvbwUi Avwe®‹vi gvbe mf¨Zv‡K A‡bK –̀i GwM‡q wb‡q hvq? 
 E †mvbv F i“cv G †eªvÄ H Zvgv
22. wb‡Pi †KvbwUi e¨vcb nvi me‡P‡q †ewk? 
 E B‡_b F wnwjqvg
 G A¨v‡gvwbqv H Kve©b WvBA·vBW
23. ùzU‡bi wecixZ cÖwµqv †KvbwU? 
 E cvZb F EaŸ©cvZb
 G Nbxfeb H Mjb
24. †KvbwU b¨vc_wj‡bi ms‡KZ? 
 E NH4Cl F C10H16O 
 G C10H8 H C12H8
25. ch©vq mviwYi †Kvb MÖ“‡c †gŠj msL¨v me©vwaK? 
 E 17 F 3 G 2 H 1

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

14  15  16  17  18  19  20  21  22  23  24  25    



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1606 

KzwgjÐv †evW©-2023 
 imvqb (ZË¡xq-m„Rbkxj)     1  3  7 welq †KvW  

mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvMmnKv‡i co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU 
cÖ‡kœi DËi w`‡Z n‡e|] 

1|  (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 
2|  

†gŠj ewnt¯’ ¯@‡ii B‡jKUªb 
web¨vm 

me©ewnt¯’ kw³¯@‡ii 
(n) gvb 

P ns2np1 3 
Q ns2 3 
R ns1 1 
S ns2np5 3 

 [P, Q, R, S cÖZxKx A‡_© e¨eüZ] 
K. cvigvYweK kuvm Kv‡K e‡j? 1 
L. Li Gi †hvRbx Ges †hvR¨Zv B‡jKUªb GKBÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'P' Gi we`ÿ r cwien‡Yi †KŠkj eY©bv Ki| 3 
N. QS2 I R2 Gi g‡a¨ †KvbwU cvwb‡Z ª̀eYxq n‡e? 

we‡kÐlY Ki| 4 
3|  A  + H2O  H3PO4

  B  
   
   C  
 [A  wZb Kve©bwewkó A¨vjwKb, C  cwjgvi] 

K. mÂiYkxj B‡jKUªb Kv‡K e‡j? 1 
L. wØZxq cÖavb kw³¯@‡i 'd' AiweUvj _v‡K bv †Kb? 2 
M. DÏxc‡Ki 'A' GKwU Am¤•„³ nvB‡WªvKve©b Zv wewµqvi 

gva¨‡g eY©bv Ki| 3 
N. DÏxc‡Ki 'B' †_‡K 'C' cȪ ‘Z m¤¢e wK bv? mgxKiYmn 

we‡kÐlY Ki| 4 
4| `„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. 0.3 mole 'X' DÏxc‡Ki cv‡Îi ª̀e‡Y †hvM Ki‡j †KvbwU 

wjwgwUs wewµqK n‡e? MvwYwZKfv‡e we‡kÐlY Ki| 4 

5| 14L;     16M;      20N;      17K 
 [GLv‡b, L, M, N, K cÖZxKx A‡_© e¨eüZ] 

K. RviY msL¨v Kv‡K e‡j? 1 
L. †ebwRb GKwU A¨v‡iv‡gwUK †hŠMÑ e¨vL¨v Ki| 2 
M. K2-Gi eÜb MVb cÖwµqv eY©bv Ki| 3 
N. DÏxc‡Ki †gŠjMy‡jvi AvqwbKiY kw³i µg we‡kÐlY Ki| 4 

6| (i) N2O4(g)  2NO2(g); H = + 57 kJ/mole 
 (ii)  12Y   13Y    14Y  
 'Y' †gŠ‡ji AvB‡mv‡Uv‡ci kZKiv cwigvY h_vµ‡g 98.93%, 

0.702% Ges 0.368%| 
K. AiweU Kv‡K e‡j? 1 
L. C2H6 †K c¨vivwdb ejv nq †Kb? 2 
M. DÏxc‡Ki 'Y' †gŠ‡ji Mo Av‡cw¶K cvigvYweK fi 

wbY©q Ki| 3 
N. DÏxc‡Ki wewµqvwUi mvg¨ve¯’vq Zvc I Pvc Gi cÖfve 

Av‡Q Kx? we‡kÐlY Ki| 4 

7| X   A¨vj‡Kvnj †kÖwYi 1g †hŠM  

 Y  

     Ca 
 
  C   C  

 Z   cÖvK…wZK M¨v‡mi g–j Dcv`vb  
K. KYvi MwZZË¡ Kv‡K e‡j? 1 
L. C10H8-GKwU EaŸ©cvwZZ c`v_©Ñ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'X' †_‡K g„Z cÖvYxi †`n msi¶K ˆZwi 

m¤¢eÑ mgxKiYmn eY©bv Ki| 3 
N. DÏxc‡Ki 'Y' †_‡K 'Z' cȪ ‘Z m¤¢e wK bv? mgxKiYmn 

we‡kÐlY Ki| 4 
8|  

†gŠj m„ó Avqb Avq‡b e– msL¨v 
X X2+ 10 
Y Y2– 10 
Z Z+ 2 

K. cvZb Kv‡K e‡j? 1 
L. Ar wbw®Œq †Kb? e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'Z' †gŠjwUi me©ewnt¯’ kw³¯@‡ii B‡jKUª‡bi 

†KŠwYK fi‡eM wbY©q Ki| 3 
N. DÏxc‡Ki 'X' I 'Y' Øviv msNwUZ wewµqv †Kvb †Kvb 

wewµqvi cÖwZwbwaZ¡ K‡i? we‡kÐlY Ki| 4 



imvqb     1607 

DËigvjv 
eûwbe©vPwb Afx¶v 

DË
i 1 F 2 E 3 F 4 F 5 H 6 F 7 H 8 G 9 H 10 F 11 H 12 G 13 E 

14 G 15 F 16 G 17 E 18 E 19 E 20 H 21 G 22 F 23 G 24 G 25 F   

m„Rbkxj 
 (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 7 Gi mgš̂‡q] 

1bs 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 
 

M
0
g + 

+1
H2SO4  

+2
MgSO4 + 

0
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 Ici 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| 

  
†gŠj ewnt¯’ ¯@‡ii B‡jKUªb 

web¨vm 
me©ewnt¯’ kw³¯@‡ii 

(n) gvb 
P ns2np1 3 
Q ns2 3 
R ns1 1 
S ns2np5 3 

 [P, Q, R, S cÖZxKx A‡_© e¨eüZ] 
K. cvigvYweK kuvm Kv‡K e‡j? 1 
L. Li Gi †hvRbx Ges †hvR¨Zv B‡jKUªb GKBÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'P' Gi we`ÿ r cwien‡Yi †KŠkj eY©bv Ki| 3 
N. QS2 I R2 Gi g‡a¨ †KvbwU cvwb‡Z ª̀eYxq n‡e? 

we‡kÐlY Ki| 4 
[Aa¨vq 5 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h avZzi cigvYymg–n Zvi me©‡kl kw³¯@‡ii GK ev GKvwaK e– 
Z¨vM K‡i abvÍK Avq‡b cwiYZ nq Avi GB abvÍK Avqb‡KB 
cvigvYweK kuvm e‡j| 

i †Kv‡bv †gŠ‡ji me©ewnt¯’ kw³¯@‡ii †gvU e– msL¨v‡K 
†hvR¨Zv B‡jKUªb e‡j| Avevi †Kv‡bv †gŠ‡ji me©ewnt¯’ 
kw³¯@‡i ỳB‡qi wbqg ev AóK c–i‡Yi Rb¨ hZMy‡jv e– MÖnY, 
eR©b ev †kqvi K‡i Zv‡K †hvRbx e‡j| 
Li Gi e– web¨vm n‡”QÑ 3Li  1s22s1 
wjw_qv‡gi DcwiD³ e– web¨vm n‡Z †`Lv hvq, Gi me©ewnt¯’ 
kw³¯@‡i GKwU gvÎ e– Av‡Q| d‡j wjw_qv‡gi †hvR¨Zv B‡jKUªb 
GK Ges GKwU gvÎ B‡jKUªb Z¨vM K‡i `yB‡qi wbqg AbymiY 
K‡i| G Kvi‡Y †hvRbx GK| A_©vr Li Gi †hvRbx I †hvR¨Zv 
B‡jKUªb GKB| 

cÖkœ  01 

cÖkœ  02 
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j DÏxc‡Ki Z…Zxq ch©v‡qi me©ewnt¯’ ¯@‡i 3wU B‡jKUªb 
enbKvix 'P' †gŠjwU n‡jv A¨vjywgwbqvg| wb‡æ 'P' †gŠj A_©vr Al 
Gi we`ÿ r cwien‡Yi †KŠkj eY©bv Kiv n‡jvÑ 
mKj avZzB we ỳ̈ r mycwievnx| avZzi †hvR¨Zv ¯@‡ii B‡jKUªbMy‡jv 
†K‡›`ªi mv‡_ ỳe©jfv‡e Ave× _v‡K| G Kvi‡Y avZzi †Kjv‡m G 
B‡jKUªbMy‡jv wbR K¶c_ n‡Z †ei n‡q mgMÖ avZe L‡Ê wÎgvwÎK 
RvwjKv AvKv‡i web¨¯@ nq Ges gy³fv‡e PjvPj ïi“ K‡i| avZzi 
ùwU‡K gy³fv‡e wePiYkxj B‡jKUªbMy‡jv we`ÿ r cwien‡Yi 
KvRwU K‡i _v‡K| Avi Gme mÂiYkxj B‡jKUª‡bi Kvi‡Y avZz 
we`ÿ r cwievnx n‡q _v‡K| 
k DÏxc‡Ki Q, S I R n‡jv h_vµ‡g g¨vM‡bwkqvg, †K¬vwib I 
nvB‡Wªv‡Rb| †gŠj wZbwU Øviv MwVZ MgCl2 I H2 Gi g‡a¨ 
MgCl2 cvwb‡Z ª̀exf‚Z n‡jI H2 cvwb‡Z A ª̀eYxq| wb‡æ Zv 
we‡kÐlY Kiv n‡jvÑ 
MgCl2 †hŠ‡Mi cvwY‡Z `ªeYxqZv cix¶v : 
Mg I Cl Øviv MwVZ †hŠM n‡jv MgCl2 hv cvwb‡Z ª̀eYxq| 
cvwb GKwU †cvjvi †hŠM| cvwbi AYy‡Z we`¨gvb nvB‡Wªv‡Rb I 
Aw·‡R‡bi g‡a¨ Zwor FYvÍKZvi cv_©K¨ AwaK nIqvq †cvjvwiwUi 
m„wó nq| d‡j Aw·‡Rb (O) cigvYywU AvswkK FYvÍK Ges 
nvB‡Wªv‡Rb cigvYy ỳwU AvswkK abvÍK PvR©cÖvß nq| 

 
O  

H + H + 

2–  

 
wPÎ : cvwbi †cvjvwiwU 

†Kv‡bv AvqwbK †hŠM‡K cvwb‡Z ª̀exf‚Z Ki‡j †hŠMwU cÖ_‡g 
abvÍK I FYvÍK Avq‡b we‡qvwRZ nq| G‡¶‡Î AvqwbK †hŠ‡Mi 
abvÍK cÖvš@wU cvwbi AYyi FYvÍK cÖvš@ ev Aw·‡Rb Øviv 
AvKwl©Z n‡e| Aciw`‡K, AvqwbK †hŠ‡Mi FYvÍK cÖvš@wU cvwbi 
abvÍK cÖvš@ ev nvB‡Wªv‡Rb cÖvš@ Øviv AvKwl©Z n‡e| d‡j 
AvqwbK †hŠM MgCl2 cvwb‡Z ª̀eYxq n‡e| 

 
wPÎ : cvwbi AYy ms‡hvwRZ MgCl2 

mg‡hvRx AYy H2-G AvqwbK †hŠ‡Mi g‡Zv abvÍK I FYvÍK 
cÖv‡š@i m„wó nq bv e‡j cvwbi wecixZ cÖvš@‡K AvKl©Y Ki‡Z 
cv‡i bv| d‡j H2 cvwb‡Z A ª̀eYxq _v‡K| 
AZGe MgCl2 I H2 Gi g‡a¨ MgCl2 cvwb‡Z ª̀exf‚Z n‡jI H2 
`ªexf‚Z nq bv| 

  A  + H2O  H3PO4
  B  

   
   C  
 [A  wZb Kve©bwewkó A¨vjwKb, C  cwjgvi] 

K. mÂiYkxj B‡jKUªb Kv‡K e‡j? 1 
L. wØZxq cÖavb kw³¯@‡i 'd' AiweUvj _v‡K bv †Kb? 2 
M. DÏxc‡Ki 'A' GKwU Am¤•„³ nvB‡WªvKve©b Zv wewµqvi 

gva¨‡g eY©bv Ki| 3 
N. DÏxc‡Ki 'B' †_‡K 'C' cȪ ‘Z m¤¢e wK bv? mgxKiYmn 

we‡kÐlY Ki| 4 
[Aa¨vq 11 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h cvigvYweK kuv‡mi ga¨eZ©x ¯’v‡b avZe cigvYy KZ…©K 
Z¨vMK…Z B‡jKUªbMy‡jv gy³fv‡e †Nviv‡div K‡i, Avi G ai‡bi 
B‡jKUªb‡K mÂviYkxj B‡jKUªb e‡j| 

i †h‡Kv‡bv kw³¯@‡i m‡e©v”P 4wU AiweUvj _vK‡Z cv‡i| mnKvix 
†Kvqv›Uvg msL¨v l Gi gvb 0, 1, 2 I 3 n‡j AiweUvjmg–n‡K  
s, p, d I f Øviv cÖKvk Kiv nq| 
GLb, wØZxq cÖavb kw³¯@i n = 2 n‡j, L = 0, 1 n‡e| 
A_P d AiweUv‡ji Rb¨ l = 2 n‡Z n‡e| AZGe, wØZxq cÖavb 
kw³¯@‡i d AiweUvj m¤¢e bq| ZvB wØZxq cÖavb kw³¯@‡i 'd' 
AiweUvj _v‡K bv| 

j DÏxc‡Ki ÔAÕ †hŠM A_©vr wZb Kve©bwewkó A¨vjwKb n‡jv 
†cÖvwcb| G †hŠMwU GKwU Am¤•„³ nvB‡WªvKve©bÑ wb‡æ Zv wewµqvi 
gva¨‡g eY©bv Kiv n‡jv : 
†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 jvj 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) 
†eqvi cix¶v : C3H6 †hŠM jNy ¶vixq 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¤•„³Zvi cÖgvwYZ nq| 

CH3CH = CH2
†cÖvwcb

+ H2O + [O]  KMnO4
KOH

 CH3  CH
 |
OH

  CH
 |
OH

2 

 1, 2  †cÖvwcwjb MÐvBKj 
    (eY©nxb `ªeY) 
myZivs DcwiD³ cix¶vi mvnv‡h¨ ÔAÕ Z_v †cÖvwcb †hŠMwUi 
Am¤•„³Zv cÖgvwYZ nq| 

k DÏxc‡Ki wZb Kve©bwewkó A¨vjwKb n‡jv †cÖvwcb Ges 
wewµqvwU‡K m¤•–Y© K‡i cvB, 

H3C  CH = CH2 + H2O 
D”PZvc I Pvc


H3PO4

 H3C  CH2  CH2OH 

     †cÖvwcb (A)  †cÖvcvbj (B) 
[ CH2  CH(CH3) ]n 
     cwj‡cÖvwcb (C) 
myZivs DÏxc‡Ki wewµqvi B A_©vr †cÖvcvbj n‡Z C A_©vr 
cwj‡cÖvwcb cȪ ‘Z Kiv m¤¢e| 
†cÖvcvbj‡K (100  170)C ZvcgvÎvq AwaK cwigvY H2SO4 Gi 
DËß Ki‡j †cÖvwcb Drcbœ nq| 

CH3CH2CH2OH + H2SO4 100C  CH3CH2CH2SO4H + H2O 
          †cÖvcvbj 

CH3CH2CH2SO4H 170C  H3C  CH = CH2 + H2SO4 
        †cÖvwcb 

cÖkœ  03 
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AZtci Drcbœ †cÖvwcb‡K UvBUvwbqvg †K¬vivB‡Wi Dcw¯’wZ‡Z  
140 atm Pv‡c I 120C ZvcgvÎvq DËß Ki‡j cwj‡cÖvwcb 
Drcbœ nq| 

n(H3C  CH = CH2) 
140 atm

 
120C TiCl3

 





 CH2  

CH3
|

CH   n 

         (†cÖvwcb) cwj‡cÖvwcb (C) 

AZGe, †cÖvcvbj (B) †_‡K cwj‡cÖvwcb (C) cȪ ‘Z Kiv m¤¢e| 

 `„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. 0.3 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] 

4bs cÖ‡kœi DËi 

h †h †c‡Uªvwjqvg Lwb †_‡K mivmwi cvIqv hvq Zv‡K 
Acwi‡kvwaZ †Zj ev †c‡Uªvwjqvg e‡j| 

i Na Gi me©ewnt¯’ ¯@i n‡Z 1wU e– Z¨vM K‡i wbKUeZ©x 
wbw®Œq M¨vm Ne Gi MVb web¨vm AR©b K‡i Na+ Avqb MVb K‡i| 
Na+ Avqb n‡Z Av‡iv GKwU e– mwi‡q wb‡Z †h cwigvY kw³i 
cÖ‡qvRb Zv mvaviY Ae¯’vq †Kv‡bv ivmvqwbK wewµqv n‡Z mn‡R 
cvIqv hvq bv| A_©vr Na+ Avqb Z_v Ne Gi MVb web¨vm †f‡O 
Na2+ Avqb cIqv m¤¢e bq| G Kvi‡Y Na2+ Avqb MVb m¤¢e bq| 

j DÏxc‡Ki 'X' †hŠ‡Mi ¯’‚jms‡KZ wbY©q : 
GLv‡b, 

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

"       "      mvjdv‡ii      "           "      = 
8

24.5  100% = 32.65% 

Ges 'X' †hŠ‡M Aw·‡R‡bi kZKiv mshywZ = 
16

24.5  100% = 65.30% 

myZivs 'X' †hŠMwU‡Z 2.04% nvB‡Wªv‡Rb, 32.65% mvjdvi I 
65.30% Aw·‡Rb we`¨gvb| 
GLb, †gŠjMy‡jvi kZKiv mshywZ‡K Zvi 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 fvMdjmg–n‡K ¶z ª̀Zg fvMdj Øviv fvM K‡i cvB, 

 H = 
2.04
1.02 = 2 

 S = 
1.02
1.02 = 1 

 O = 
4.08
1.02 = 4 

 'X' †hŠ‡M H, S I O cigvYyi ¶z ª̀Zg msL¨vi AbycvZ = 2 t 1 t 4 
AZGe, 'X' †hŠMwUi ¯’‚jms‡KZ = H2SO4. 

k DÏxc‡Ki cv‡Îi ª̀e‡Y 0.3 mole H2SO4(X) †hvM Ki‡j †h 
†hŠMwU wjwgwUs wewµqK n‡eÑ Zv wb‡æ MvwYwZKfv‡e we‡kÐlY Kiv 
n‡jvÑ 
     1 mole H2SO4 = (1  2 + 32 + 16  4) = 98g 
  0.3  Ó       Ó       = (98  0.3) = 29.4g 

GLb, H2SO4 I Ca(OH)2 Gi wewµqvwU wbæiƒcÑ 
 H2SO    +    Ca(OH)2         CaSO4 + 2H2O 
   (2 + 32 + 64)g    {40 + (16 + 1)  2}g 
          = 98g           = 74g 
74g Ca(OH)2 wewµqv K‡i 98g H2SO4 Gi mv‡_ 

    1                Ó      Ó  = 
98
74          Ó   Ó 

    20              Ó      Ó  = 
98  20

74     Ó   Ó 
  = 26.49g 
myZivs wewµqvwU msNwUZ nIqvi ci Ca(OH)2 m¤•–Y©iƒ‡c wbt‡kl 
nq Ges H2SO4 Aewkó _v‡K| 
A_©vr Aewkó H2SO4 Gi cwigvY = (29.4 – 26.49)g = 2.91g 
AZGe, wewµqvwUi wjwgwUs wewµqK n‡e Ca(OH)2| 

 14L;     16M;      20N;      17K 
 [GLv‡b, L, M, N, K cÖZxKx A‡_© e¨eüZ] 

K. RviY msL¨v Kv‡K e‡j? 1 
L. †ebwRb GKwU A¨v‡iv‡gwUK †hŠMÑ e¨vL¨v Ki| 2 
M. K2-Gi eÜb MVb cÖwµqv eY©bv Ki| 3 
N. DÏxc‡Ki †gŠjMy‡jvi AvqwbKiY kw³i µg we‡kÐlY Ki| 4 

[Aa¨vq 4 I 5 Gi mgš̂‡q] 
5bs 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 A¨v‡iv‡gwUK †hŠMmg–n mvaviYZ 5, 6 ev 7 m`‡m¨i mgZjxq 
PvwµK †hŠM| G‡Z GKvš@i wØeÜb _v‡K A_©vr ch©vqµ‡g Kve©b-Kve©b 
GKwU GKK Ges GKwU wØeÜb _v‡K| C6H6 (†ebwRb) G wZbwU 
GKvš@i wØeÜb _v‡K hv PµvKv‡i AvewZ©Z n‡Z cv‡i| ZvB 
†ebwRb (C6H6) GKwU A¨v‡iv‡gwUK †hŠM| 

j DÏxc‡Ki K †gŠjwU n‡jv †K¬vwib (Cl), KviY Cl ch©vq mviwYi 
3 bs ch©v‡qi I MÖ“c-17 Gi †gŠj| Cl †gŠjwUi wØcigvYyK AYy 
MV‡b ivmvqwbK eÜb wb‡P wPÎmn eY©bv Kiv n‡jvÑ 
Cl Gi B‡jKUªb web¨vm, 17Cl 1s2 2s2 2p6 3s2 3p5 
B‡jKUªb web¨vm n‡Z †`Lv hvq, Cl Gi †kl K¶c‡_ 7wU B‡jKUªb 
we`¨gvb| d‡j AóK c–i‡Yi Rb¨ †K¬vwi‡bi GKwU B‡jKUªb 

cÖkœ  04 

cÖkœ  05 
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cÖ‡qvRb| G‡¶‡Î ỳwU †K¬vwib (Cl) cigvYy ci¯•i GKwU K‡i 
B‡jKUªb †kqvi K‡i wbKUeZ©x wbw®Œq M¨vm 18Ar Gi B‡jKUªb 
web¨vm (1s2 2s2 2p6 3s2 3p6) jvf K‡i Ges Cl2 AYy MVb K‡i| 

 
+   
















 







 

 
 Cl-cigvYy Cl-cigvYy Cl2-AYy 

wPÎ : Cl2 AYyi MVb 

k DÏxc‡Ki 14L, 16M, 20N I 17K †gŠjMy‡jv h_vµ‡g 14Si, 16S, 
20Ca I 17Cl| 14Si, 16S I 17Cl n‡jv Z…Zxq ch©v‡qi †gŠj Ges 
20Ca n‡jv 4_© ch©v‡qi †gŠj| wb‡æ †gŠjMy‡jvi AvqbxKiY kw³i 
µg we‡kÐlY Kiv n‡jvÑ 
Avgiv Rvwb, GKB ch©v‡qi evg †_‡K Wvbw`‡Ki w`‡K AMÖmi n‡j 
AvqbxKiY kw³i gvb e„w× cvq| KviY GKB ch©v‡qi evg n‡Z 
Wvb w`‡K AMÖmi n‡j †K‡› ª̀ abvÍK PvR© I ewnt¯@‡i B‡jKUªb 
msL¨v e„w× cvq wKš‘ kw³ ¯@i msL¨v e„w× cvq bv| d‡j ewnt¯’ 
B‡jKUª‡bi Dc‡i †K‡› ª̀i abvÍK Pv‡R©i AvKl©Y e„w×i d‡j †gŠ‡ji 
AvKvi n«vm cvq Ges GKB Kvi‡Y AvqbxKiY kw³I e„w× cvq| 
GLv‡b, wmwjKb, mvjdvi I †K¬vwi‡bi Ae¯’vb GKB ch©v‡q Ges 
wmwjK‡bi Wv‡b mvjdvi I mvjdv‡ii Wv‡b †K¬vwi‡bi Ae¯’vb| 
myZivs †gŠjmg–‡ni AvKv‡ii µg n‡e Cl < S < Si| wKš‘ †gŠjmg–
‡ni AvKvi hZ †QvU n‡e AvqbxKiY kw³ ZZ †ewk n‡e| A_©vr 
AvqbxKiY kw³i µg n‡eÑ 

Si < S < Cl 
Avevi, GKwU MÖ“‡c hZ Dci †_‡K wb‡P hvIqv hvq ZZ AvqbxKiY 
kw³i gvb n«vm cvq| KviY, GKB MÖ“‡c Dci †_‡K wb‡Pi w`‡K 
AMÖmi n‡j cigvYy‡Z bZzb kw³¯@i hy³ nq d‡j †gŠ‡ji 
cvigvYweK AvKvi e„w× cvq| d‡j wbDwK¬qvm n‡Z ewnt¯’ 
B‡jKUª‡bi –̀iZ¡ e„w× cvIqvq Zvi Dci wbDwK¬qv‡mi AvKl©Y ej 
n«vm cvq| d‡j ewnt¯’ B‡jKUªb mwi‡q †bIqv mnR nq| A_©vr 
AvqbxKiY kw³i gvb n«vm cvq|  
myZivs 20Ca Gi Ae¯’vb 4_© ch©v‡q nIqvq Gi AvKvi †K¬vwib, 
mvjdvi I wmwjK‡bi AvKv‡ii †P‡q eo n‡e| d‡j 20Ca Gi 
AvqbxKiY kw³i gvb wmwjKb, mvjdvi I †K¬vwi‡bi A‡c¶v Kg 
n‡e| AZGe, AvqbxKiY kw³i µg n‡eÑ 

Ca < Si < S < Cl. 

 (i) N2O4(g)  2NO2(g); H = + 57 kJ/mole 

 (ii)  12Y   13Y    14Y  
 'Y' †gŠ‡ji AvB‡mv‡Uv‡ci kZKiv cwigvY h_vµ‡g 98.93%, 

0.702% Ges 0.368%| 
K. AiweU Kv‡K e‡j? 1 
L. C2H6 †K c¨vivwdb ejv nq †Kb? 2 
M. DÏxc‡Ki 'Y' †gŠ‡ji Mo Av‡cw¶K cvigvYweK fi 

wbY©q Ki| 3 
N. DÏxc‡Ki wewµqvwUi mvg¨ve¯’vq Zvc I Pvc Gi cÖfve 

Av‡Q Kx? we‡kÐlY Ki| 4 
[Aa¨vq 3 I 7 Gi mgš̂‡q] 

6bs 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 B‡_bmg–n (C2H6) Kve©b-Kve©b I Kve©b-nvB‡Wªv‡Rb kw³kvjx GKK 
mg‡hvRx eÜ‡bi gva¨‡g MwVZ| ZvB GB †hŠMmg–n mvaviYZ ivmvqwbK 
wewµqvq AskMÖnY K‡i bv| Giv GwmW, ¶vi, avZz I Rvi‡Ki mv‡_ 

wewµqv K‡i bv| †hgbÑ AK‡Ub (C8H18) Mvp mvjwdDwiK GwmW, 
†mvwWqvg avZz I cUvwkqvg cvig¨v½v‡b‡Ui mv‡_ wewµqvq AskMÖnY K‡i 
bv| GRb¨ B‡_b (C2H6) GKwU c¨vivwdb †hŠM| 

j DÏxc‡Ki 'Y' †gŠ‡ji AvB‡mv‡Uv‡ci kZKiv cwigvY h_vµ‡g 
98.93%, 0.702%I 0.368%| 
myZivs 'Y' †gŠ‡ji Av‡cw¶K cvigvYweK fi  

 = 
98.93  12 + 0.702  13 + 0.368  14

100  

 = 
1187.16 + 9.126 + 5.152

100  

 = 
1201.438

100  = 12.014 

AZGe 'Y' †gŠ‡ji Av‡cw¶K cvigvYweK fi, 12. 

k DÏxc‡Ki wewµqvwU n‡jvÑ 
 N2O4(g)  2NO2(g);    H = + 57 kJ 
DÏxc‡Ki wewµqvwUi mvg¨ve¯’vq Zvc I Pv‡ci cÖfve Av‡Q| wb‡æ 
Zv we‡kÐlY Kiv n‡jvÑ 
cÖ̀ Ë wewµqvwU‡Z H Gi gvb abvÍK A_©vr GwU GKwU Zvcnvix 
wewµqv| myZivs jv-kv‡Zwjqv‡ii bxwZ Abymv‡i Zvcnvix wewµqvi Zvc 
e„w× Ki‡j mv‡g¨i Ae¯’vb mvg‡bi w`‡K Ges Zvc n«vm Ki‡j 
mv‡g¨i Ae¯’vb wcQ‡bi w`‡K AMÖmi nq A_©vr we‡qvRb n«vm cvq|  
Avevi, ª̀e‡Y ev KwVb Ae¯’vq wewµqv n‡j AvqZ‡bi †Kv‡bv 
cwieZ©b N‡U bv| d‡j G ai‡bi wewµqvi Dci Pv‡ci †Kv‡bv 
cÖfve †bB| wKš‘ †h mKj wewµqvi Dfqw`‡K M¨vmxq c`v‡_©i 
†gvj msL¨v A_©vr AvqZ‡bi †Kv‡bv cwieZ©b N‡U bv, Zv‡`i 
†¶‡ÎI Pv‡ci †Kv‡bv cwieZ©b N‡U bv| Zv‡`i †¶‡Î Pv‡ci 
†Kv‡bv cÖfve †bB| wKš‘ †h mKj wewµqvi Dfqw`‡K M¨vmxq 
c`v‡_©i †gvj msL¨v mgvb bq †mLv‡b AvqZ‡bi ZviZg¨ N‡U Ges 
Pv‡ci cÖfv‡e mvg¨ve¯’v cwieZ©b N‡U|  
DwjÐwLZ wewµqvi mgxKiY n‡Z †`Lv hvq, 1 mol wewµqK †hŠM 
we‡qvRb wewµqvi gva¨‡g 2 mol Drcv` †hŠM Drcbœ K‡i‡Q| A_©vr 
Drcv` †hŠ‡Mi †gvj msL¨v e„w×i mv‡_ PvcI AbycvwZK nv‡i e„w× 
†c‡q‡Q| Kv‡RB jv-kv‡Zwj‡qi bxwZ Abymv‡i mswkÐó wewµqvi 
mgxKi‡Yi Dci Pv‡ci cÖfve cÖ̀ wk©Z nq| G wewµqvwU 
mvg¨ve¯’vq †cuŠQvi ci Pvc n«vm Ki‡j wewµqvwU mvg‡bi w`‡K 
avweZ n‡e| Avevi wewµqvwUi Pvc e„w× Ki‡j wewµqvwU wcQ‡bi 
w`‡K avweZ n‡e A_©vr we‡qvRb n«vm cv‡e| 
ZvB ejv hvq, DÏxc‡Ki wewµqvwUi mvg¨e¯’vq Zvc I Pv‡ci 
cÖfve Av‡Q| 

 X   A¨vj‡Kvnj †kÖwYi 1g †hŠM  

  Y  

     Ca 
 
  C   C  

  Z   cÖvK…wZK M¨v‡mi g–j Dcv`vb  

K. KYvi MwZZË¡ Kv‡K e‡j? 1 
L. C10H8-GKwU EaŸ©cvwZZ c`v_©Ñ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'X' †_‡K g„Z cÖvYxi †`n msi¶K ˆZwi 

m¤¢eÑ mgxKiYmn eY©bv Ki| 3 
N. DÏxc‡Ki 'Y' †_‡K 'Z' cȪ ‘Z m¤¢e wK bv? mgxKiYmn 

we‡kÐlY Ki| 4 
[Aa¨vq 11 Gi Av‡jv‡K] 

cÖkœ  06 

cÖkœ  07 
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7bs cÖ‡kœi DËi 

h 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¡‡K KYvi MwZZË¡ e‡j| 

i Avgiv Rvwb, †hme KwVb c`v_©‡K DËß Ki‡j Zi‡j 
iƒcvš@wiZ bv n‡q mivmwi M¨v‡m cwiYZ nq Zv‡`i‡K EaŸ©cvwZZ 
c`v_© ejv nq| b¨vc_wjb| (C10H8) Gi †Kv‡bv Zij Ae¯’v _v‡K 
bv| b¨vc_wjb‡K (C10H8) Zvc w`‡j mivmwi ev‡®• cwiYZ nq| 
ZvB C10H8 Z_v b¨vc_wjb GKwU EaŸ©cvwZZ c`v_©| 

j DÏxc‡Ki 'X' †hŠMwU n‡jv A¨vj‡Kvnj †kÖwYi cÖ_g m`m¨ 
wg_vbj, hv Øviv g„Z cÖvYxi †`n msi¶K Kiv m¤¢e| 
wg_vbj n‡Z digvjwWnvBW cȪ ‘wZ Kivi wewµqv n‡jv : 
K2Cr2O7 I Mvp H2SO4 Gi Dcw¯’wZ‡Z wg_vbj‡K RvwiZ Ki‡j 
wg_vb¨vj Drcbœ nq| 

      H3C – OH + [O] Mvp H2SO4 K2Cr2O7
 H – CHO + H2O 

     wg_vbj wg_vb¨vj 
Gfv‡e Drcbœ wg_vb¨v‡ji m¤•„³ 40% Rjxq ª̀eY‡K digvwjb 
ejv nq, hv g„Z cÖvYx msi¶‡Y e¨eüZ nq| 
ZvB ejv hvq, DÏxc‡Ki 'X' †hŠM Z_v wg_vbj †_‡K g„Z cÖvYxi 
†`n msi¶K ˆZwi Kiv m¤¢e|  

k DÏxc‡Ki 'Y' †hŠM Z_v CaC2 n‡Z cÖvK…wZK M¨v‡mi g–j 
Dcv`vb 'Z' †hŠM A_©vr CH4 cȪ ‘Z Kiv m¤¢e|  
wb‡æ CH4 cª¯‘wZ mgxKiYmn we‡kÐlY Kiv n‡jvÑ 
   CaC2 + 2H2O  HC  CH + Ca(OH)2 
K¨vjwmqvg Kve©vBW B_vBb 
wewµqvq Drcbœ B_vBb‡K nvB‡Wªv‡R‡bi mv‡_ Ni cÖfve‡Ki 
Dcw¯’wZ‡Z 180 – 200C ZvcgvÎvq DËß Ki‡j Bw_b Drcbœ nq| 

    HC  CH + H2  
Ni 

(180 – 200)C  H2C = CH2 

 B_vBb     Bw_b 
avZe cÖfve‡Ki (Ni) Dcw¯’wZ‡Z (180 – 200)C ZvcgvÎvq Bw_b 
nvB‡Wªv‡R‡bi mv‡_ wewµqv K‡i B‡_b Drcbœ K‡i| 

     H2C = CH2 + H2 
Ni 

(180 – 200)C  H3C – CH3 

 Bw_b       B‡_b 
AZtci Drcbœ B‡_b‡K `nb Ki‡j Kve©b WvBA·vBW I Rjxq 
ev®• Drcbœ nq| 

    2H3C – CH3 + 7O2 


 4CO2 + 6H2O 
           B‡_b 

Ni cÖfve‡Ki Dcw¯’wZ‡Z 250C ZvcgvÎvq Drcbœ CO2-†K 
nvB‡Wªv‡R‡bi mv‡_ wewµqv K‡i wg‡_b I cvwb Drcbœ K‡i| 

   CO2 + 4H2 
Ni 

250C  CH4 + 2H2O 

ZvB ejv hvq, DÏxc‡Ki 'Y' †hŠM Z_v CaC2 n‡Z cÖvK…wZK M¨vm  
wg‡_b (CH4) cȪ ‘Z Kiv m¤¢e| 

  
†gŠj m„ó Avqb Avq‡b e– msL¨v 

X X2+ 10 
Y Y2– 10 
Z Z+ 2 

 

K. cvZb Kv‡K e‡j? 1 
L. Ar wbw®Œq †Kb? e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'Z' †gŠjwUi me©ewnt¯’ kw³¯@‡ii B‡jKUª‡bi 

†KŠwYK fi‡eM wbY©q Ki| 3 
N. DÏxc‡Ki 'X' I 'Y' Øviv msNwUZ wewµqv †Kvb †Kvb 

wewµqvi cÖwZwbwaZ¡ K‡i? we‡kÐlY Ki| 4 
[Aa¨vq 3 I 7 Gi mgš̂‡q] 

8bs cÖ‡kœi DËi 

h †Kv‡bv Zij‡K Zvc cÖ̀ v‡b ev‡®• cwiYZ K‡i Zv‡K cybivq 
kxZjxKi‡Yi gva¨‡g Zi‡j cwiYZ Kivi c×wZ‡K cvZb e‡j| 

i Ar †gŠ‡ji cvigvYweK msL¨v 18| †gŠjwUi B‡jKUªb web¨vm n‡jvÑ  
 18Ar  1s2 2s2 2p6 3s2

 3p6 
B‡jKUªb web¨v‡m †`Lv hvq, †gŠjwU ns2np6 KvVv‡gv AbymiY K‡i 
hv wbw®Œq M¨v‡mi KvVv‡gv| GwUi AóK c–Y© nIqvq Ab¨ †Kv‡bv 
†gŠ‡ji mv‡_ wewµqv K‡i bv| GRb¨ Ar-†K wbw®Œq †gŠj ejv nq| 

j DÏxc‡Ki 'Z' †gŠ‡ji 'Z+' Avq‡bi e– msL¨v, 2| myZivs 'Z' 
†gŠ‡ji e– msL¨v, 3| A_©vr 'Z' †gŠjwUi n‡jv Li| Li Gi 
me©ewnt¯’ kw³¯@i, n = 2 
Avgiv Rvwb, 

†KŠwYK fi‡eM (mvr) = 
nh
2 

 = 
2  6.626  10–34

2  3.1416  

GLv‡b, 
ewnt¯’ kw³¯@i, n = 2 
cÐv‡¼i aª“eK,  
h = 6.626  10–34m2kg/s 
 = 3.1416 

  = 2.109  10–34m2kg/s 
  = 2.11  10–34m2kgs–1 

AZGe, Li †gŠ‡ji †kl K¶c‡_i B‡jKUª‡bi †KŠwYK fi‡eM, 
2.11  10–34m2kgs–1| 

k DÏxc‡Ki 'X' I 'Y' A_©vr g¨vM‡bwmqvg I Aw·‡Rb Øviv 
msNwUZ wewµqvwU n‡jvÑ  
 2Mg + O2  2MgO 
DcwiD³ wewµqvq wewµqK g¨vM‡bwmqvg I Aw·‡Rb ci¯•‡ii 
mv‡_ hy³ n‡q g¨vM‡bwmqvg A·vBW Drcbœ K‡i| myZivs GwU 
GKwU ms‡hvRb wewµqv| Avevi †h‡nZz wewµqK `yBwU †gŠwjK 
c`v_© †m‡nZz GwU ms‡kÐlY wewµqv| †h mKj ivmvqwbK wewµqvq 
`yB ev Z‡ZvwaK c`v_© ci¯•‡ii mv‡_ hy³ n‡q GKwU gvÎ Drcv` 
Drcbœ K‡i Zv‡K ms‡hvRb wewµqv e‡j| 
Avevi, †hme ms‡hvRb wewµqvq ïay gvÎ †gŠwjK c`v_© hy³ n‡q 
†hŠM MVb K‡i Zv‡`i‡K ms‡kÐlY wewµqv e‡j| 
†Kv‡bv †gŠj ev †hŠM‡K evZv‡mi Aw·‡R‡bi Dcw¯’wZ‡Z cywo‡q 
Zvi Dcv`vb †gŠ‡ji A·vB‡W cwiYZ Kivi cÖwµqv‡KB `nb 
wewµqv e‡j| GLv‡b Mg evqyi Aw·‡R‡bi mv‡_ wewµqv K‡i 
MgO Drcbœ K‡i hv GKwU `nb wewµqv| 
†h mKj ivmvqwbK wewµqvq e– Gi Av`vb-cÖ̀ vb nq Zv‡K RviY-
weRviY ev †iW· wewµqv e‡j| DcwiD³ wewµqvq Mg `yBwU e– 
Z¨vM K‡i Ges Aw·‡Rb `yBwU e–  MÖnY K‡i| A_©vr wewµqvq 
B‡jKUª‡bi Av`vb-cÖ`vb N‡U| myZivs GwU GKwU †iW· wewµqvI e‡U| 
RviY Aa©wewµqv, 
 2Ca  2Ca2+ + 4e– 
weRviY Aa©wewµqv, 
 O2 + 4e–  2O2– 
AZGe, DÏxc‡Ki g¨vM‡bwmqvg I Aw·‡Rb Øviv msNwUZ wewµqv 
GKvav‡i ms‡hvRb, ms‡kÐlY, `nb I †iW· wewµqvi cÖwZwbwaZ¡ K‡i|

cÖkœ  08 
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  h‡kvi †evW©Ñ2023 †mU : M 
  imvqb (eûwbe©vPwb Afx¶v)     1  3  7 welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
 [we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii 
e„ËwU ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb- 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. †Kvb ỳÕwU †gŠj AvqwbK †hŠM MVb Ki‡Z cv‡i? 
 E C, Cl F H, Si 
 G Ca, O H N, Cl
2. †Kvb †gŠ‡ji AYywU‡Z wØeÜb we`¨gvb? 
 E H2 F N2 
 G O2 H Cl2
3. ¯^vfvweK ZvcgvÎvq †KvbwUi †fŠZ Ae¯’v KwVb? 
 E I2 F C2H5OH 
 G HBr H NH3
4. cUvwkqvg Kve©‡b‡U Kve©‡bi RviY msL¨v KZ? 
 E 0 F + 2 
 G + 4 H + 5
5. HNO3(aq)  +  KOH(aq)     KNO3(aq)   + H2O 
 GB wewµqvq †Kvb AvqbØq `k©K Avqb? 
 E H+, OH– F K+, OH– 

 G H+, NO
–
3 H K+, NO

–
3

6. Mg + ZnSO4  MgSO4 + Zn. wewµqvwU‡Z †KvbwU RvwiZ n‡q‡Q? 
 E Zn2+ F SO2–

4  
 G Zn H Mg 
 C3H6

A
 + H2O + [O] 

KMnO4


KOH
 X 

 DÏxc‡Ki Av‡jv‡K 7 I 8bs cÖ‡kœi DËi `vI : 
7. wewµqvq Drcbœ 'X' c`v_©wUi ms‡KZ †KvbwU? 
 E CH3 – CH2 – CH2 – OH F CH3 – CH(OH) – CH2(OH) 
 G CH3 – CH2 – CHO H CH3 – CH2 – COOH 
8. DÏxc‡Ki wewµqvqÑ 
 i. 'X' †hŠMwU cvwb‡Z A ª̀eYxq 
 ii. 'A' †hŠMwU cwjgvi MV‡b m¶g 
 iii. 'A' †hŠM Br2 Gi jvj eY© Acmvi‡Y m¶g 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii 
 G ii I iii H i, ii I iii
9. †Kvb †hŠMwU‡Z eÜb †Rvo B‡jKUªb msL¨v †ewk? 
 E NH3 F C2H2 

 G H2O H CO2
10. †KvbwU weRviK? 
 E Na+ F Ca2+ 

 G Cl– H F
11. †KvbwU Nbxfeb cwjgvi? 
 E wcwfwm F cwj‡cÖvwcb
 G bvBjb 6 : 6 H cwjw_b
12. cvwbk–b¨ CuSO4 Gi eY© †KvbwU? 
 E bxj F mv`v
 G meyR H ev`vwg
13. cÖvPxb Kv‡j gvby‡li cÖ_g e¨eüZ avZz †KvbwU? 
 E Zvgv F †mvbv
 G i“cv H wUb

14. †KvbwU we‡ùviK c`v_©? 
 E bvB‡UªvwMÐmvwib F †ebwRb
 G RvBwjb H wg_vbj
15. Aw·‡R‡bi 0.5 mol mgvb KZ MÖvg? 
 E 32 F 16 
 G 6 H 4
16. †KvbwU EaŸ©cvwZZ c`v_©? 
 E Av‡qvwWb F mvjdvi
 G BDwiqv H Pzb
17. †Kvb M¨vmØ‡qi e¨vcb nvi mgvb? 
 E CO, NO F CO2, N2O 
 G N2O, NO2 H CO2, NO2
18. Mjbv¼ wbY©‡qi gva¨‡g †Kvb c`v‡_©i weï×Zv Rvbv hvq? 
 E mvjdvi F wMÐmvwib
 G †K¬vwib H Kc–©i
19. †Kvb †gŠ‡ji B‡jKUªb, †cÖvUb I wbDUªb msL¨v mgvb? 
 E P F Na 
 G F H O
20. Kcv‡ii N K¶c‡_ KZwU B‡jKUªb Av‡Q? 
 E 18 F 17 
 G 2 H 1
21. n = 3, I l = 2 n‡j †KvbwU m¤¢e? 
 E 3d F 3p 
 G 4s H 4p
22. †Kvb †gŠjwUi AvqwbKiY kw³ †ewk? 
 E Na F K 
 G Ca H Mg
23. Ae¯’vš@i †gŠj †KvbwU? 
 E Cs F Fe 
 G Ba H Li 
 

†gŠj ch©vq MÖ“c 
A 1 1 
D 3 2 
E 2 17 
G 3 17 

 [GLv‡b, A, D, E I G cÖPwjZ †Kvb †gŠ‡ji cÖZxK bq] 
 DÏxc‡Ki Z‡_¨i Av‡jv‡K 24 I 25bs cÖ‡kœi DËi `vI : 
24. DÏxc‡Ki †Kvb †gŠ‡ji cvigvYweK e¨vmva© me‡P‡q †ewk? 
 E A F D 
 G E H G
25. DÏxc‡KiÑ 
 i. AE †cvjvi mg‡hvRx 
 ii. DG2 cvwb‡Z ª̀eYxq 
 iii. DA2 Gi Rjxq `ªeY we`ÿ r cwievnx 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii 
 G ii I iii H i, ii I iii 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

14  15  16  17  18  19  20  21  22  23  24  25    



imvqb     1613 

h‡kvi †evW©-2023 
 imvqb (ZË¡xq-m„Rbkxj)     1  3  7 welq †KvW  

mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvMmnKv‡i co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU 
cÖ‡kœi DËi w`‡Z n‡e|] 

1|  
 

150c 

50c Zv
cg

vÎ
v 

B 
C 

D 

mgq 

E 

F 

20c 
A 

 
K. EaŸ©cvZb Kv‡K e‡j? 1 
L. Dw™¢‡`i Lv`¨ Drcv`b imvq‡bi mv‡_ m¤•wK©ZÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki eµ‡iLvwUi eY©bv `vI| 3 
N. A I F we›`y‡Z AYymg–‡ni Avš@tAvYweK kw³ I 

Avš@tKYv MwZkw³i Zzjbvg–jK Av‡jvPbv Ki| 4 
2| 

23
11A, 28

14B Ges 52
24D 

 [GLv‡b, A, B, D cÖK…Z †gŠj bq, cÖZxKx A‡_© e¨eüZ|] 
K. wmjfv‡ii j¨vwUb bvg †jL| 1 
L. cigvYyi wbDwK¬qvm abvÍK PvR©wewkó †Kb? e¨vL¨v Ki| 2 
M. A I B Gi AvqbxKiY kw³ Zzjbvg–jK e¨vL¨v Ki| 3 
N. MÖ“‡c †gŠ‡ji Ae¯’vb me©̀ vB ewnt¯’ B‡jKUªb msL¨vi 

mgvb nq bvÑ DÏxc‡Ki Av‡jv‡K we‡kÐlY Ki| 4 
3| GKwU cigvYyi fi 10.541  10–23g. Dnvi GKwU cigvYy‡Z 

34wU wbDUªb Av‡Q| 
K. ms‡KZ Kv‡K e‡j? 1 
L. cUvwkqvg‡K ¶viavZz ejv nq †Kb? e¨vL¨v Ki| 2 
M. MvwYwZKfv‡e †gŠjwU wbY©q Ki| 3 
N. DÏxc‡Ki †gŠjwU we`ÿ rcwievnx Ges Gi B‡jKUªb 

web¨vm mvaviY wbq‡gi e¨wZµg|Ñ we‡kÐlY Ki| 4 

4|  
†gŠj cvigvYweK msL¨v 

A 20 
B 16 
D 6 

 [A, B, D cÖK…Z †Kv‡bv †gŠj bq, cÖZxKx A‡_© e¨eüZ|] 
K. wbtmiY Kv‡K e‡j? 1 
L. 1

1H Ges 31H ci¯•i AvB‡mv‡UvcÑ e¨vL¨v Ki| 2 
M. A I B Gi g‡a¨ †Kvb ai‡bi eÜb MwVZ n‡e? eY©bv 

Ki| 3 
N. A Gi n¨vjvBW cvwb‡Z ª̀eYxq n‡jI D Gi n¨vjvBW 

cvwb‡Z A ª̀eYxqÑ we‡kÐlY Ki| 4 

5|  A GKwU wZb Kve©bwewkó ˆRe GwmW Ges B n‡jv 

A¨vjwK‡bi 1g m`m¨| 

K. A¨v‡iv‡gwUK nvB‡WªvKve©b Kx? 1 

L. B‡_b‡K c¨vivwdb ejv nq †Kb? e¨vL¨v Ki| 2 

M. B †_‡K cÐvw÷K wkU ˆZwiKiY mgxKiYmn e¨vL¨v Ki|3 

N. A †_‡K B ms‡kÐlY m¤¢eÑ we‡kÐlY Ki| 4 

6|  (i) CnH2n – 2 

 (ii) CnH2n 
 GLv‡b, n = 3 

K. Rxevk¥ R¦vjvwb Kv‡K e‡j? 1 

L. B_vbj GKwU cwi‡ekevÜe R¦vjvwbÑ e¨vL¨v Ki| 2 

M. (i) bs †hŠMwU Am¤•„³ †hŠM cix¶vi gva¨‡g kbv³ Ki| 3 

N. (ii) bs †_‡K wf‡bMvi cȪ ‘Z Kiv m¤¢eÑ we‡kÐlY Ki| 4 

7|  (i) A(g) + 3B(g)  2D(g);  H = – x kJ/mol 

 (ii) Zn + CuSO4  ZnSO4 + Cu 
 [GLv‡b, A, B Ges D cÖZxKx A‡_© e¨eüZ n‡q‡Q|] 

K. DfgyLx wewµqv Kv‡K e‡j? 1 

L. ivmvqwbK mvg¨ve¯’v GKwU MwZkxj Ae¯’vÑ e¨vL¨v Ki| 2 

M. (ii) bs wewµqv n‡Z †`LvI †h, RviY-weRviY hyMcr N‡U| 3 

N. (i) bs wewµqvi mvg¨ve¯’vi Dci Zvc I Pv‡ci cÖfve 

we‡kÐlY Ki| 4 

8|  

 
  cvÎ-A cvÎ-B 

K. cvwb‡hvRb wewµqv Kv‡K e‡j? 1 

L. †cÖvwcb GKwU Awjwdb †Kb? e¨vL¨v Ki| 2 

M. B cv‡Îi ª̀e‡Yi NbgvÎv wbY©q Ki| 3 

N. A I B cv‡Îi ª̀e‡Yi wewµqvq wjwgwUs wewµqK †KvbwU 

I †Kb? MvwYwZKfv‡e we‡kÐlY Ki| 4 

 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1614 

DËigvjv 
eûwbe©vPwb Afx¶v 

DË
i 1 G 2 G 3 E 4 G 5 H 6 H 7 F 8 G 9 F 10 G 11 G 12 F 13 F 

14 E 15 F 16 E 17 F 18 E 19 H 20 H 21 E 22 H 23 F 24 F 25 H   

m„Rbkxj 
  

 

150c 

50c Zv
cg

vÎ
v 

B 
C 

D 

mgq 

E 

F 

20c 
A 

 
K. EaŸ©cvZb Kv‡K e‡j? 1 
L. Dw™¢‡`i Lv`¨ Drcv`b imvq‡bi mv‡_ m¤•wK©ZÑ e¨vL¨v Ki|2 
M. DÏxc‡Ki eµ‡iLvwUi eY©bv `vI| 3 
N. A I F we›`y‡Z AYymg–‡ni Avš@tAvYweK kw³ I Avš@tKYv 

MwZkw³i Zzjbvg–jK Av‡jvPbv Ki| 4 
 [Aa¨vq 2 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h †h cÖwµqvq †Kv‡bv KwVb c`v_©‡K Zvc cÖ̀ vb Kiv n‡j †mMy‡jv 
Zi‡j cwiYZ bv n‡q mivmwi ev‡®• cwiYZ nq Zv‡K EaŸ©cvZb 
cÖwµqv e‡j| 
i ÒDw™¢‡`i Lv`¨ Drcv`b imvq‡bi mv‡_ m¤•wK©ZÓ Dw³wU wb‡æ 
e¨vL¨v Kiv n‡jvÑ 
mvaviYZ Dw™¢` gvwU †_‡K g–j Øviv Lv`¨ Dcv`vb MÖnY K‡i Ges 
Zv cvZvi †K¬v‡ivwd‡ji Øviv m–h©v‡jv‡Ki mvnv‡h¨ wb‡Ri Lv`¨ ˆZwi 
K‡i| A_©vr mv‡jvKms‡kÐlY cÖwµqvi gva¨‡g Dw™¢` wb‡Ri Lv`¨ 
wb‡RB ˆZwi K‡i| Dw™¢` evZvm n‡Z CO2 I g–j w`‡q gvwU n‡Z H2O 
†kvlY K‡i| Dw™¢‡`i meyR As‡ki †K¬v‡ivwdj m–h©v‡jv‡Ki Dcw¯’wZ‡Z 
CO2 I H2O ci¯•‡ii mv‡_ wewµqv K‡i C6H12O6 I O2 Drcbœ K‡i| 

   6CO2  +  12H2O 
m–h©v‡jvK


†K¬v‡ivwdj

 C6H12O6  +  6O2  +  6H2O 

Kve©b WvBA·vBW  cvwb MÐy‡KvR       Aw·‡Rb    cvwb 
†h‡nZz mv‡jvKms‡kÐlY g–jZ GKwU ivmvqwbK wewµqv| †m‡nZz 
Dw™¢‡`i Lv`¨ Drcv`b imvq‡bi mv‡_ m¤•wK©Z| 
j DÏxc‡Ki eµ‡iLvwU wbæiƒcÑ 

 

150c 

50c Zv
cg

vÎ
v 

B 
C 

D 

mgq 

E 

F 

20c 
A 

 
DcwiD³ eµ‡iLvwU KwVb c`v‡_©i Zvcxq eµ‡iLv| eµ‡iLvi AB 
Ask c`v_©wUi KwVb Ae¯’v cÖKvk K‡i| A †_‡K B Ae¯’vq 
†h‡Z c`v_©wU Zvc MÖnY K‡i Ges 50C ZvcgvÎvq B we› ỳ‡Z 
KwVb c`v‡_©i Mjb ïi“ n‡q‡Q| AZtci c`v_©wU Av‡iv Zvc MÖnY 
K‡i B we› ỳ n‡Z C we›`y‡Z m¤•–Y©iƒ‡c Zi‡j cwiYZ nq| myZivs 

B we›`y c`v‡_©i Mjbv¼ cÖKvk K‡i Ges BC †iLv n‡jv Mjb Zvc 
hv C we›`y‡Z †kl n‡q‡Q| C n‡Z D we›`y‡Z †h‡Z Zij c`v_©wU 
cyYivq Zvc MÖnY K‡i Ges D we›`y‡Z c`v‡_©i ùzUbv¼ cÖKvk 
K‡i, DE eµ‡iLv n‡jv ùzUb Zvc hv E we› ỳ‡Z †kl n‡q‡Q| 
GLv‡b BC I DE eµ‡iLv eivei c`v_© Zvc MÖnY Ki‡jI 
ZvcgvÎvi †Kvb cwieZ©b nqwb| G Kvi‡Y BC eµ‡iLv‡K Mjb 
myß Zvc I DE eµ‡iLv‡K ùzUb myßZvc †iLv e‡j| EF 
eµ‡iLv Øviv c`v‡_©i Rjxq ev‡®•i Ae¯’v wb‡ ©̀k K‡i Avi G 
eµ‡iLvi ZvcgvÎv 150C Gi Dc‡i cÖKvk K‡i| 
k DÏxc‡Ki eµ‡iLvwU wbæiƒcÑ 

 

150c 

50c Zv
cg

vÎ
v 

B 
C 

D 

mgq 

E 

F 

20c 
A 

 
eµ‡iLvi A we›`y‡Z c`v_©wU KwVb Ae¯’v Ges F we›`y‡Z c`v_©wU 
ev®•xq Ae¯’vq weivR K‡i| A we›`y‡Z c`v‡_©i Abymg–‡ni g‡a¨ 
Avš@t AvKl©Y kw³ LyeB †ewk AvKvi AYyMy‡jv ci¯•‡ii LyeB 
KvQvKvwQ Ae¯’vb K‡i| d‡j wbR wbR Ae¯’vb n‡Z bo‡Z cv‡i 
bv| A_©vr Abymg–‡ni Avš@t AvbweK kw³ †ewk nq| Giƒc Ae¯’vq 
AYymg–‡ni g‡a¨ Avš@tKYv MwZkw³ _v‡K bv ej‡jB P‡j| 
wKš‘ F we› ỳ‡Z c`v_©wU ev®•xq Ae¯’vq _vKvi d‡j Gi AYymg–‡ni 
g‡a¨ MwZkw³ GZ cwigvY †e‡o hvq †h AYyMy‡jv Avš@tKYv 
AvKl©Y ej n‡Z cÖvq gy³ n‡q wew¶ßfv‡e Gw`K-†mw`K QzUvQzwU 
Ki‡Z _v‡K| G Ae¯’vq AYymg–‡ni g‡a¨ MwZkw³ e„w× cvq| 
A_©vr Avš@tAvYweK AvKl©Y kw³ _v‡K bv ej‡jB P‡j Ges 
Avš@tKYv MwZkw³ m‡e©v”P cwigvY †ewk nq| 
 

 
23
11A, 28

14B Ges 52
24D 

 [GLv‡b, A, B, D cÖK…Z †gŠj bq, cÖZxKx A‡_© e¨eüZ|] 
K. wmjfv‡ii j¨vwUb bvg †jL| 1 
L. cigvYyi wbDwK¬qvm abvÍK PvR©wewkó †Kb? e¨vL¨v Ki| 2 
M. A I B Gi AvqbxKiY kw³ Zzjbvg–jK e¨vL¨v Ki| 3 
N. MÖ“‡c †gŠ‡ji Ae¯’vb me©̀ vB ewnt¯’ B‡jKUªb msL¨vi 

mgvb nq bvÑ DÏxc‡Ki Av‡jv‡K we‡kÐlY Ki| 4 
[Aa¨vq 4 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h wmjfv‡ii j¨vwUb bvg n‡”QÑ Argentum.  

i Avgiv Rvwb, cigvYyi wbDwK¬qvm abvÍK PvR©wewkó| KviY 
cigvYyi wbDwK¬qv‡m Aew¯’Z †cÖvUb I wbDUª‡bi g‡a¨ †cÖvUb 
abvÍK PvR©hy³ Ges wbDUªb PvR© wbi‡c¶| GgZve¯’vq cigvYyi 
wbDwK¬qv‡m abvÍK PvR©hy³ †cÖvUb Ae¯’vb Kivq wbDwK¬qvm 
abvÍK PvR©wewkó nq| 

cÖkœ  01 

cÖkœ  02 



imvqb     1615 

j DÏxc‡Ki 'A' I 'B' †gŠj `yBwU h_vµ‡g 11Na I 14Si| G †gŠj 
`yBwUi AvqbxKiY kw³i Zzjbvg–jK e¨vL¨v wb‡æ Dc¯’vcb Kiv 
n‡jvÑ 
ch©vq mviwY‡Z GKB ch©v‡qi †¶‡Î †gŠ‡ji cvigvYweK msL¨v 
e„w×i mv‡_ mv‡_ †gŠ‡ji AvqbxKiY kw³i gvb mvaviYZ e„w× 
†c‡Z _v‡K| 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¡ ev‡o bv eis wKQzUv n«vm cvq| wbDwK¬qv‡m PvR© 
e„w×i d‡j me©ewnt¯’ B‡jKUªb AwaKZi „̀pfv‡e AvK…ó nq| 
d‡j G B‡jKUªb‡K AcmviY Kivi Rb¨ AwaKZi kw³i cÖ‡qvRb 
nq| d‡j AvqbxKiY kw³i gvb e„w× †c‡Z _v‡K|  
wKš‘ †mvwWqvg †gŠ‡ji Wvbw`‡K wmwjKb †gŠj Ae¯’vb Kivq 
†mvwWqvg †gŠj A‡c¶vq wmwjKb †gŠ‡ji AvqbxKiY kw³i gvb 
†ewk nq| A_©vr †gŠj ỳBwUi AvqbxKiY kw³i µg n‡e, Na < Si. 

k DÏxc‡Ki 23
11A, 28

14B I 52
24D †gŠj wZbwU h_vµ‡g †mvwWqvg, 

wmwjKb I †K¬vwgqvg| G †gŠj wZbwUi Ae¯’vb †gŠjmg–‡ni 
ewnt¯’ kw³¯@‡ii B‡jKUªb msL¨vi mgvb bq| Zv DÏxc‡Ki 
Av‡jv‡K we‡kÐlY Kiv n‡jvÑ 
†gŠj wZbwUi B‡jKUªb web¨vm wbæiƒc : 
 11Na  1s22s22p63s1 
 14Si  1s22s22p63s23p2 
 24Cr  1s22s22p63s23p63d54s1 
DcwiD³ B‡jKUªb web¨vm n‡Z †`Lv hvq †h, †gŠj wZbwUi me©‡kl 
kw³¯@‡ii B‡jKUªb msL¨v h_vµ‡g 1, 4 I 1| †mB g‡Z †gŠj 
wZbwUi Ae¯’vb ch©vq mviwYi h_vµ‡g MÖ“c-1, 4 I 1 G nIqvi 
K_v| A_P B‡jKUªb web¨vm n‡ZB †`Lv hvq, †mvwWqvg †gŠjwU 
Z…Zxq ch©v‡qi MÖ“c-1 G Aew¯’Z| Abyiƒcfv‡e wmwjKb I 
†K¬vwgqvg †gŠj ỳBwU h_vµ‡g Z…Zxq ch©v‡qi MÖ“c-14 Ges Aci 
†gŠjwU PZz_© ch©v‡qi MÖ“c-6 G Aew¯’Z| 
AZGe ejv hvq †h, MÖ“‡c †gŠjmg–‡ni Ae¯’vb me©̀ vB ewnt¯’ 
B‡jKUªb msL¨vi mgvb nq bv| 
 

 GKwU cigvYyi fi 10.541  10–23g. Dnvi GKwU 
cigvYy‡Z 34wU wbDUªb Av‡Q| 

K. ms‡KZ Kv‡K e‡j? 1 
L. cUvwkqvg‡K ¶viavZz ejv nq †Kb? e¨vL¨v Ki| 2 
M. MvwYwZKfv‡e †gŠjwU wbY©q Ki| 3 
N. DÏxc‡Ki †gŠjwU we`ÿ rcwievnx Ges Gi B‡jKUªb 

web¨vm mvaviY wbq‡gi e¨wZµg|Ñ we‡kÐlY Ki| 4 
[Aa¨vq 3, 4 I 5 Gi mgš̂‡q] 

3bs cÖ‡kœi DËi 

h GKwU †gŠj ev †hŠ‡Mi AYy‡Z †h ai‡bi cigvYy _v‡K Zv‡`i 
cÖZxK Ges †h †gŠ‡ji cigvYy hZwU _v‡K †mB mKj msL¨v w`‡q 
cÖKvwkZ ms‡KZ‡K AvYweK ev ivmvqwbK ms‡KZ e‡j| †hgbÑ 
mvjwdDwiK Gwm‡Wi AvYweK ms‡KZ H2SO4. 

i cUvwkqvg (K) †K ¶vi avZz ejv nq| KviY cUvwkqvg MÖ“c-1 
Gi †gŠj Ges cvwbi mv‡_ wewµqv K‡i Zxeª ¶vixq KOH †hŠM 
Drcbœ K‡i| 
2K + 2H2O  2KOH + H2 

Avevi, KOH A‡èi AèZ¡‡K webó Ki‡Z cv‡i Ges wewµqvq 
jeY I cvwb Drcbœ K‡i| 

KOH     +      HCl        KCl    +    H2O 
 cUvwkqvg nvB‡Wªv‡K¬vwiK cUvwkqvg cvwb 
 nvB‡Wªv·vBW      GwmW   †K¬vivBW 
ZvB cUvwkqvg‡K ¶vi avZz ejv nq| 

j g‡b Kwi, †gŠjwU 'M' Ges Gi GKwU cigvYyi fi  
10.541  10–23g I G‡Z 34wU wbDUªb Av‡Q| 
myZivs M †gŠjwUi 34wU wbDUª‡bi fi 
 = 1.675  10–24  34 
 = 5.695  10–23g 
Avevi, g‡b Kwi, M †gŠjwU‡Z †gvU †cÖvU‡bi fi = X 
  x + 5.695  10–23 = 10.541  10–23 
 ev, x = 10.541  10–23 – 5.695  10–23 
   x = 4.846  10–23g 

cybivq †gŠjwU‡Z †cÖvUb msL¨v = 
X

GKwU †cÖvU‡bi fi 

  = 
4.846  10–23

1.673  10–24 

  = 28.97 
  = 29 
A_©vr M †gŠjwUi †cÖvUb msL¨v = 29 
AZGe †gŠjwU n‡jv Kcvi (Cu)| 

k DÏxc‡Ki †gŠjwU n‡jv Kcvi, (hv DÏxc‡Ki ÔMÕ n‡Z Rvbv 
hvq)| Kcvi †gŠjwU we ỳ̈ r cwievnx Ges B‡jKUªb web¨vm mvaviY 
wbq‡gi e¨wZµgÑ wb‡æ Zv we‡kÐlY Kiv n‡jvÑ 
Kcvi †gŠjwU we`ÿ r cwievnx : avZe †Kjv‡m avZz cigvYymg–n 
GK‡Î cvkvcvwk Ae¯’vb K‡i| mKj avZziB †kl K¶c‡_ 
mvaviYZ B‡jKUªb Kg _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 cwienY K‡i| 
Kcv‡ii B‡jKUªb web¨vm mvaviY wbq‡gi e¨wZµg : 
AvDdevD bxwZ Abymv‡i cigvYy‡Z B‡jKUªbmg–n cÖ_‡g Kg 
kw³m¤•bœ AiweUv‡j cÖ‡ek K‡i Ges ch©vqµ‡g D”P kw³i 
AiweUv‡j B‡jKUªbmg–n cÖ‡ek K‡i| D³ g‡Z 29Cu Gi B‡jKUªb 
web¨vm n‡”QÑ 
 29Cu  1s22s22p63s23p63d94s2 
A_P M‡elYvq †`Lv hvq †h, mgkw³m¤•bœ AiweUvjmg–n Aa©c–Y© ev 
m¤•–Y© Ae¯’vq B‡jKUªb web¨vm †ewk myw¯’wZ AR©b K‡i| A_©vr 
np3, np6, nd5, nd10, nf7 I nf14 web¨vm AwaK ¯’vqx nq| G Kvi‡Y 
29Cu Gi B‡jKUªb web¨vm e¨wZµg wbq‡g nq, hv wbæiƒcÑ 
 29Cu  1s22s22p63s23p63d104s1 
AZGe 29Cu Gi mvaviY wbq‡g B‡jKUªb web¨v‡mi ¯’vwqZ¡ n«vm 
cvq| Avi GKvi‡Y Kcv‡ii B‡jKUªb web¨vm e¨wZµg cwijw¶Z nq| 

cÖkœ  03 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1616 

  
†gŠj cvigvYweK msL¨v 

A 20 
B 16 
D 6 

 [A, B, D cÖK…Z †Kv‡bv †gŠj bq, cÖZxKx A‡_© e¨eüZ|] 
K. wbtmiY Kv‡K e‡j? 1 
L. 1

1H Ges 31H ci¯•i AvB‡mv‡UvcÑ e¨vL¨v Ki| 2 
M. A I B Gi g‡a¨ †Kvb ai‡bi eÜb MwVZ n‡e? eY©bv Ki| 3 
N. A Gi n¨vjvBW cvwb‡Z ª̀eYxq n‡jI D Gi n¨vjvBW 

cvwb‡Z A ª̀eYxqÑ we‡kÐlY Ki| 4 
 [Aa¨vq 5 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h mi“ wQ`ªc‡_ †Kv‡bv M¨v‡mi AYymg–‡ni D”PPvc AÂj †_‡K 
wbæPvc AÂ‡j †ewi‡q Avmvi cÖwµqv‡K wbtmiY e‡j| 

i Avgiv Rvwb, †h mKj cigvYyi †cÖvUb msL¨v GKB wKš‘ 
fimsL¨v wfbœ Zv‡`i‡K ci¯•‡ii AvB‡mv‡Uvc e‡j| †cÖvwUqvg (1

1

H), I wUªwUqvg (3
1H) cÖwZwU cigvYyiB †cÖvUb msL¨v GKB wKš‘ 

fimsL¨v wfbœ| G Kvi‡Y 1
1H (†cÖvwUqvg) I 3

1H (wUªwUqvg) 
ci¯•‡ii AvB‡mv‡Uvc| 

j DÏxc‡Ki 'A' I 'B' †gŠ‡ji cvigvYweK msL¨v h_vµ‡g 20 I 
16| myZivs †gŠj `yBwU n‡jv K¨vjwmqvg I mvjdvi| wb‡æ 
K¨vjwmqvg I mvjdv‡ii g‡a¨ eÜb MVb wPÎmn eY©bv Kiv n‡jvÑ 
20Ca I 16S Gi B‡jKUªb web¨vm n‡jvÑ 
 20Ca  1s22s22p63s23p64s2 

 16S  1s22s22p63s23p4 

GLv‡b 20Ca cigvYy Zvi me©‡kl kw³¯@‡ii 2wU B‡jKUªb Z¨vM 
K‡i mn‡RB 20Ca2+ Avq‡b cwiYZ n‡q 18Ar Gi MVb web¨vm 
AR©b K‡i| Avi Aciw`‡K 16S cigvYy K¨vjwmqvg KZ…©K Z¨vMK…Z 
`yBwU B‡jKUªb MÖnY K‡i wbKUeZ©x wbw®Œq M¨vm 18Ar Gi MVb 
web¨vm AR©b K‡i| Gfv‡e ci¯•‡ii mv‡_ w¯’i ˆe ỳ̈ wZK AvKl©Y 
ej Øviv hy³ n‡q AvqwbK †hŠM (CaS) MVb K‡i| 
 Ca  Ca2+ + 2e– 
 S + 2e–  S2– 

 Ca + S  Ca2+ + S2–  CaS 
Avevi, WvqvMÖv‡gi mvnv‡h¨ CaS Gi MVb cÖwµqv Dc¯’vcb Kiv n‡jvÑ 
 

Ca S +       
 
 

 

 
  

  
  

Ca2+  S2–       
 
 

 

 
  

  
  2+ 2– 

 
     Ca cigvYy       mvjdvi cigvYy               Ca2+ I S2– Avqb 

k DÏxc‡Ki 'A' I 'D' †gŠ‡ji cvigvYweK msL¨v h_vµ‡g 20 I 
6| myZivs †gŠj ỳBwU n‡jv K¨vjwmqvg I Kve©b| K¨vjwmqvg I 
Kve©‡bi n¨vjvBW A_©vr CaCl2 I CCl4 †hŠ‡Mi g‡a¨ CaCl2 cvwb‡Z 
`ªeYxq n‡jI CCl4 cvwb‡Z A ª̀eYxq wb‡æ Zv we‡kÐlY Kiv n‡jv : 
CaCl2 GKwU AvqwbK †hŠM| GB †hŠ‡M abvÍK I FYvÍK Avqb 
i‡q‡Q| CaCl2 †K cvwb‡Z †hvM Ki‡j CaCl2 Gi Ca2+ Avqb 
cvwbi FYvÍK Avqb Aw·‡Rb (O2) cÖvš@ Øviv Ges Cl– Avqb 
cvwbi abvÍK nvB‡Wªv‡Rb (H+) cÖvš@ Øviv AvKwl©Z nq| Gfv‡e 
CaCl2 †hŠ‡M wecixZ AvqbMy‡jvi g‡a¨ we`¨gvb eÜb wkw_j n‡q 
Zv cvwb‡Z `ªexf‚Z nq| 

 
wPÎ : cvwbi AYy ms‡hvwRZ CaCl2 

Aciw`‡K, Kve©b I †K¬vwib DfqB AavZz nIqvq ci¯•‡ii g‡a¨ 
B‡jKUªb †kqvi K‡i CCl4 mg‡hvRx †hŠM MVb K‡i| G †hŠ‡M 
AvswkK abvÍK ev FYvÍK cÖv‡š@i m„wó nq bv| d‡j CCl4 †hŠM 
mvgwMÖKfv‡e A‡cvjvi nq| A‡cvjvi †hŠ‡M †Kv‡bv abvÍK I 
FYvÍK cÖvš@ bv _vKvq cvwbi AYy abvÍK I FYvÍK cÖvš@ Øviv 
AvK…ó nq bv| d‡j CCl4 AYy cvwb‡Z `ªexf‚Z nq bv| 
ZvB, 'A' Gi n¨vjvBW (CaCl2) cvwb‡Z ª̀eYxq n‡jI 'D' Gi 
n¨vjvBW (CCl4) cvwb‡Z A ª̀eYxq| 

 A GKwU wZb Kve©bwewkó ˆRe GwmW Ges B n‡jv 
A¨vjwK‡bi 1g m`m¨| 

K. A¨v‡iv‡gwUK nvB‡WªvKve©b Kx? 1 
L. B‡_b‡K c¨vivwdb ejv nq †Kb? e¨vL¨v Ki| 2 
M. B †_‡K cÐvw÷K wkU ˆZwiKiY mgxKiYmn e¨vL¨v Ki|3 
N. A †_‡K B ms‡kÐlY m¤¢eÑ we‡kÐlY Ki| 4 

[Aa¨vq 11 Gi Av‡jv‡K] 
5bs cÖ‡kœi DËi 

h †h mKj †hŠ‡Mi AYy‡Z GK ev GKvwaK †ebwRb Pµ we`¨gvb, 
†m mKj †hŠM‡K A¨v‡iv‡gwUK nvB‡WªvKve©b e‡j| 
i B‡_bmg–n Kve©b-Kve©b I Kve©b-nvB‡Wªv‡Rb kw³kvjx GKK 
mg‡hvRx eÜ‡bi gva¨‡g MwVZ| ZvB GB †hŠMmg–n mvaviYZ 
ivmvqwbK wewµqvq AskMÖnY K‡i bv| Giv GwmW, ¶vi, avZz I 
Rvi‡Ki mv‡_ wewµqv K‡i bv| †hgbÑ AK‡Ub (C8H18) Mvp 
mvjwdDwiK GwmW, †mvwWqvg avZz I cUvwkqvg cvig¨v½v‡b‡Ui 
mv‡_ wewµqvq AskMÖnY K‡i bv| GRb¨ B‡_b‡K c¨vivwdb ejv nq| 
j DÏxc‡Ki 'B' †hŠMwU A¨vjwK‡bi cÖ_g m`m¨| A_©vr 'B' †hŠMwU 
n‡jv Bw_b| Bw_b n‡Z cÐvw÷K wkU ˆZwiKiY mgxKiYmn wb‡P 
e¨vL¨v Kiv n‡jvÑ 
mvgvb¨ Aw·‡R‡bi Dcw¯’wZ‡Z 1000 atm Pv‡c I 200C ZvcgvÎvq 
Bw_b‡K DËß Ki‡j cwjw_b Drcbœ nq| G wewµqv‡K ms‡hvRb 
cwjgvi KiY wewµqv e‡j Ges G wewµqvq Bw_b‡K g‡bvgvi e‡j| 

 nH2C = CH2 
1000 atm 200C


mvgvb¨ Aw·‡Rb

   (– CH2 – CH2 –)n 

Gfv‡e cÖvß cwjgvi (cwjw_b) n‡Z mn‡RB cÐvw÷K wkU ˆZwi Kiv hvq| 
k DÏxc‡Ki wZb Kve©bwewkó 'A' ˆRe †hŠMwU n‡jv †cÖvcvbwqK 
GwmW Avi 'B' †hŠMwU n‡jv Bw_b| †cÖvcvbwqK GwmW n‡Z Bw_b 
ms‡kÐlY Kiv m¤¢eÑ wb‡æ Zv mgxKiYmn we‡kÐlY Kiv n‡jvÑ 
†cÖvcvbwqK Gwm‡W NaOH ª̀eY †hvM Kiv n‡j †mvwWqvg 
†cÖvcvb‡qU Drcbœ nq| Avevi †mvwWqvg †cÖvcvb‡qU‡K CaO Gi 
Dcw¯’wZ‡Z NaOH Gi mv‡_ DËß Ki‡j B‡_b Ges †mvwWqvg 
Kve©‡bU Drcbœ nq|  
CH3CH2COOH
†cÖvcvbwqK GwmW

 + NaOH  CH3CH2COONa
†mvwWqvg †cÖvcvb‡qU

 + H2O 

CH3CH2COONa
†mvwWqvg †cÖvcvb‡qU

 + NaOH CaO
 CH3 – CH3

B‡_b
  + Na2CO3

†mvwWqvg Kve©‡bU
 

cÖkœ  04 

cÖkœ  05 
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AwZ‡eMywb iwk¥ (UV) Gi Dcw¯’wZ‡Z B‡_‡bi mv‡_ †K¬vwib 
wgwkÖZ Ki‡j †K¬v‡iv B‡_b Drcbœ nq| Drcbœ †hŠMwU‡K NaOH 
Gi mv‡_ DËß Ki‡j B_vbj Drcbœ K‡i|  

CH3 – CH3

B‡_b
 + Cl2 

UV
 CH3 – CH2Cl

†K¬v‡iv B‡_b
 + HCl 

CH3 – CH2Cl
†K¬v‡iv B‡_b

 + NaOH 
 CH3 – CH2OH

B_vbj
 + NaCl 

B_vb‡ji mv‡_ AwZwi³ Mvp H2SO4 †K DËß Ki‡j Bw_b †hŠM 
Drcbœ nq|  

CH3 – CH2OH
B_vbj

 H2SO4 CH2 = CH2

Bw_b
 + H2O 

myZivs †cÖvcvbwqK GwmW †_‡K Bw_b †hŠM cȪ ‘Z Kiv m¤¢e| 

 (i) CnH2n – 2 
 (ii) CnH2n 
 GLv‡b, n = 3 

K. Rxevk¥ R¦vjvwb Kv‡K e‡j? 1 
L. B_vbj GKwU cwi‡ekevÜe R¦vjvwbÑ e¨vL¨v Ki| 2 
M. (i) bs †hŠMwU Am¤•„³ †hŠM cix¶vi gva¨‡g kbv³ Ki| 3 
N. (ii) bs †_‡K wf‡bMvi cȪ ‘Z Kiv m¤¢eÑ we‡kÐlY Ki| 4 

[Aa¨vq 11 Gi Av‡jv‡K] 
6bs cÖ‡kœi DËi 

h g„Z Dw™¢` I cÖvYx 200 wgwjqb ev Zvi †P‡q †ewk eQi gvwUi 
wb‡P †_‡K D”P Zvc I Pv‡c Kqjv, cÖvK…wZK M¨vm ev LwbR †Z‡j 
cwiYZ nq, GMy‡jv‡K Rxevk¥ R¡vjvwb e‡j| 

i B_vbj GKwU `vn¨ Zij ivmvqwbK c`v_©| B_vbj‡K `nb Ki‡j 
Zvc Drcbœ nq| LwbR R¡vjvwbi g‡Zv B_vbj‡K Zvc BwÄ‡bi R¡vjvwb 
wn‡m‡e e¨envi K‡i KjKviLvbv, Mvwo, wegvb, RvnvR cÖf…wZ Pvjv‡bv 
†h‡Z cv‡i| Avi GB B_vbj n‡jv GKwU ˆRe ivmvqwbK †hŠM, hv 
†k¦Zmvi RvZxq km¨`vbv †hgbÑ Avjy, fzÆv, B¶z cÖf…wZ †_‡K MvRb 
cÖwµqvi gva¨‡g Drcbœ Kiv hvq| hvi cwi‡e‡ki Ici †Kv‡bv ¶wZKi 
cÖfve †bB| ZvB B_vbj GKwU cwi‡ekevÜe R¡vjvwb| 

j DÏxc‡Ki (i) bs †hŠ‡Mi mvaviY ms‡KZ CnH2n–2 A_©vr †hŠMwU 
n‡jv C3H4| †cÖvcvBb †hŠMwU Am¤•„³ †hŠM| 
†hŠMwU Am¤•„³Zvi cix¶v wb‡P mgxKiYmn eY©bv Kiv n‡jvÑ 
†cÖvcvBb †hŠ‡Mi g‡a¨ jvj-Kgjv e‡Y©i †eªvwgb ª̀eY †hvM Ki‡j 
cÖ_‡g 1, 2-WvB‡eªv‡gv †cÖvwcb Drcbœ nq| c‡i Drcbœ †hŠ‡M 
AwZwi³ †eªvwgb ª̀e‡Yi mv‡_ wewµqv K‡i 1, 1, 2, 2-†UªUªv‡eªv‡gv 
†cÖv‡cb †hŠM ˆZwi K‡i| G wewµqvq †eªvwg‡bi jvj-Kgjv eY© 
AcmvwiZ n‡q eY©nxb nq|  
CH3 – C  CH + Br – Br  CH3CBr = CHBr 
     †cÖvcvBb 1, 2-WvB‡eªv‡gv †cÖvwcb 
CH3CBr = CH Br + Br – Br  CH3CBr2 = CHBr2 
1, 2-WvB‡eªv‡gv †cÖvwcb 1, 1, 2, 2-†UªUv‡eªv‡gv †cÖv‡cb 
†cÖvcvBb †h GKwU Am¤•„³ †hŠM Zv G wewµqvwU Øviv cÖgvwYZ nq|  

k DÏxc‡Ki (ii) bs †hŠ‡Mi mvaviY ms‡KZ CnH2n Ges n = 3 
n‡j †hŠMwU n‡e C3H6| myZivs †cÖvwcb n‡Z wf‡bMvi ˆZwi Kiv 
m¤¢eÑ wb‡æ Zv mgxKiYmn we‡kÐlY Kiv n‡jvÑ 
†cÖvwcb n‡Z Bw_b cȪ ‘Z : H2O2 Gi Dcw¯’wZ‡Z †cÖvwcb nvB‡Wªv-
†eªvgvB‡Wi wewµqv K‡i 1-†eªv‡gv †cÖv‡cb Drcbœ K‡i| 

CH3 – CH = CH2 + HBr H2O2   CH3 – CH2 – CH2Br 
 (†cÖvwcb) (1-†eªv‡gv †cÖv‡cb) 

Drcbœ 1-†eªv‡gv †cÖvwcb cUvwkqvg nvB‡Wªv·vB‡Wi Rjxq ª̀e‡Yi 
mv‡_ wewµqv K‡i †cÖvcvbj Drcbœ K‡i| 
CH3 – CH2 – CH2Br + KOH(aq)  CH3 – CH2 – CH2OH + KBr 
     (1-†eªv‡gv †cÖv‡cb) (†cÖvcvbj) 
AZtci Drcbœ †cÖvcvbj kw³kvjx H2SO4 I K2Cr2O7 Gi 
Dcw¯’wZ‡Z Rvqgvb Aw·‡R‡bi mv‡_ wewµqv K‡i †cÖvcvb¨vj 
Drcbœ K‡i Ges cieZ©x‡Z †cÖvcvbwqK GwmW ˆZwi K‡i| 

CH3 – CH2 – CH2OH
†cÖvcvbj

 + [O] K2Cr2O7
H2SO4

 CH3 – CH2 – CHO
†cÖvcvb¨vj

  

CH3 – CH2 – CHO
†cÖvcvb¨vj

 + [O] K2Cr2O7
H2SO4

  CH3 – CH2 – COOH
†cÖvcvbwqK GwmW

  

†cÖvcv‡bvwqK GwmW NaOH Gi mv‡_ wewµqv K‡i †mvwWqvg 
†cÖvcv‡bv‡qU Drcbœ K‡i| 
CH3CH2COOH + NaOH  CH3CH2COONa + H2O 
 †cvcv‡bvwqK GwmW †mvwWqvg †cÖvcv‡bv‡qU 
Avevi, †mvwWqvg †cÖvcv‡bv‡qU‡K †mvWvjvBgmn DËß Ki‡j B‡_b 
Drcbœ nq| 
CH3  CH2COONa + NaOH CaO  CH3  CH3 + Na2CO3 
 †mvwWqvg †cÖvcv‡bv‡qUU B‡_b 
B‡_b UV iwk¥i Dcw¯’wZ‡Z Cl2 Gi mv‡_ wewµqv K‡i B_vBj 
†K¬vivBW Drcbœ K‡i| 
CH3  CH3 + Cl2 UV  CH3  CH2  Cl + HCl 
 B‡_b B_vBj †K¬vivBW 
B_vBj †K¬vivBW Rjxq †mvwWqvg nvB‡Wªv·vB‡Wi gv‡j wewµqv K‡i 
B_vbj Drcbœ K‡i| 
CH3  CH2  Cl + NaOH (aq)  CH3  CH2  OH + NaCl 
 B_vBj †K¬vivBW B_vbj 
AZtci Drcbœ B_vbj K2Cr2O7 I H2SO4 Gi Dcw¯’wZ‡Z RvwiZ 
n‡q B_vb¨vj Drcbœ K‡i| 

CH3 – CH2 – OH
B_vbj

  + [O] K2Cr2O7
H2SO4

 CH3 – CHO + H2O
B_vb¨vj

  

D³ wewµqvq cÖvß B_vb¨vj cybivq RvwiZ n‡q B_vbwqK GwmW 
Drcbœ nq| 

CH3 – CHO +
B_vb¨vj

 [O] K2Cr2O7
H2SO4

 CH3 – COOH
B_vbwqK GwmW

  

Gfv‡e Drcbœ B_vbwqK Gwm‡Wi 4 – 10% Rjxq ª̀eY‡K wf‡bMvi e‡j| 
AZGe, †cÖvwcb n‡Z wf‡bMvi cȪ ‘Z Kiv m¤¢e| 

 (i) A(g) + 3B(g)  2D(g);  H = – x kJ/mol 
 (ii) Zn + CuSO4  ZnSO4 + Cu 
 [GLv‡b, A, B Ges D cÖZxKx A‡_© e¨eüZ n‡q‡Q|] 

K. DfgyLx wewµqv Kv‡K e‡j? 1 
L. ivmvqwbK mvg¨ve¯’v GKwU MwZkxj Ae¯’vÑ e¨vL¨v Ki| 2 
M. (ii) bs wewµqv n‡Z †`LvI †h, RviY-weRviY hyMcr N‡U| 3 
N. (i) bs wewµqvi mvg¨ve¯’vi Dci Zvc I Pv‡ci cÖfve we‡kÐlY Ki| 4 

 [Aa¨vq 7 Gi Av‡jv‡K] 
7bs cÖ‡kœi DËi 

h †h ivmvqwbK wewµqvq wewµqK c`v_© wewµqv K‡i Drcv‡` 
cwiYZ nq Avevi Drcv` c`v_©My‡jv wewµqv K‡i cybivq wewµqK 
c`v‡_© cwiYZ nq Zv‡K DfgyLx wewµqv ejv nq| 

cÖkœ  06 
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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| GKBmv‡_ 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 `ywU wewµqvB Avm‡j mgvbfv‡e Pj‡Z _v‡K| ZvB ejv 
hvq, ivmvqwbK mvg¨ve¯’v GKwU MwZkxj Ae¯’v| 

j DÏxc‡Ki (ii) bs wewµqvwU n‡jv : 
 Zn + CuSO4  ZnSO4 + Cu 
DcwiD³ wewµqvwUi RviY-weRviY †h hyMcrfv‡e msNwUZ nq, Zv 
wb‡æ †`Lv‡bv n‡jv : 
†h ivmvqwbK wewµqvi 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-weRviY wewµqv e‡j| 

 RviY wewµqv 
 

Z
0
n + 

+2
CuSO4  Z

+2
nSO4 + 

0
Cu 

 

weRviY wewµqv 
A_©vr RviY Aa© wewµqv : Zn  Zn2+ + 2e– 
weRviY Aa© wewµqv : Cu2+ + 2e–  Cu 
DcwiD³ RviY Aa© wewµqvq Zn weRviK wn‡m‡e 2wU e– Z¨vM K‡i 
RvwiZ n‡q‡Q Ges weRviY Aa© wewµqvq CuSO4 Gi Cu2+ Avqb 
2wU e– MÖnY K‡i weRvwiZ n‡q‡Q| 
A_©vr wewµqvwU‡Z e– Gi Av`vb-cÖ̀ vb GKB mv‡_ N‡U‡Q| ZvB 
ejv hvq, DcwiD³ wewµqvwU‡Z RviY-weRviY hyMcr N‡U| 

k DÏxc‡Ki (i) bs wewµqvwU n‡jv : 
 A(g) + 3B(g)  2D(g); H = – x kJ/mol 
D³ wewµqvq 'A', 'B' I 'D' †gŠj/†hŠMmg–n n‡jv h_vµ‡g 
bvB‡Uªv‡Rb, nvB‡Wªv‡Rb I A¨v‡gvwbqv| A_©vr wewµqvwU c–Y© K‡i cvB, 
 N2(g) + 3H2(g)  2NH3(g); H = – 92 kJ/mol 
wb‡P DcwiD³ wewµqvi mvg¨ve¯’vi Dci Zvc I Pv‡ci cÖfve 
we‡kÐlY Kiv n‡jvÑ 
Zv‡ci cÖfve : wewµqvq H Gi gvb FYvÍK A_©vr wewµqvwUi 
m¤§yLgyLx AskwU Zv‡cvrcv`x Ges wecixZ wewµqvwU Zvcnvix| GB 
wewµqvi mvg¨ve¯’vq ZvcgvÎv e„w× Ki‡j mvg¨ve¯’v evg w`‡K 
AMÖmi n‡q wewµq‡Ki cwigvY e„w× Ki‡e| A_©vr Zvcnvix wewµqv 
e„w×i gva¨‡g Zvc e„w×RwbZ djvdj cÖkwgZ Ki‡e| GKBfv‡e 
mvg¨ve¯’vq ZvcgvÎv n«vm Ki‡j mvg¨ve¯’v Wvb w`‡K AMÖmi n‡e| 
A_©vr Zv‡cvrcv`x wewµqv e„w× cv‡e Ges Drcv‡`i cwigvYI evo‡e| 
Pv‡ci cÖfve : M¨vmxq DfgyLx wewµqvi mvg¨ve¯’vq Pv‡ci cÖfve 
i‡q‡Q| wewµq‡Ki †gvU †gvj msL¨v 4 Ges Drcv‡`i 2| A_©vr 
Drcv‡` AvqZb Kg| GLv‡b wewµqvwU m¤§yLgyLx n‡j AYyi msL¨v 
n«vm cvq| d‡j GKB AvqZ‡b PvcI n«vm cvq| GB Ae¯’vq Pvc 
e„w×‡Z mvg¨ve¯’v Wvb w`‡K AMÖmi n‡q Drcv‡`i cwigvY e„w× 
Ki‡e| Ab¨w`‡K Avevi mvg¨ve¯’vq Pvc n«vm Ki‡j mvg¨ve¯’v 
evg w`‡K AMÖmi n‡q wewµq‡Ki cwigvY e„w× Ki‡e| 

  

 
  cvÎ-A cvÎ-B 

K. cvwb‡hvRb wewµqv Kv‡K e‡j? 1 
L. †cÖvwcb GKwU Awjwdb †Kb? e¨vL¨v Ki| 2 
M. B cv‡Îi ª̀e‡Yi NbgvÎv wbY©q Ki| 3 
N. A I B cv‡Îi ª̀e‡Yi wewµqvq wjwgwUs wewµqK †KvbwU 

I †Kb? MvwYwZKfv‡e we‡kÐlY Ki| 4 
 [Aa¨vq 6 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h A‡bK mgq †`Lv hvq, AvqwbK †hŠMMy‡jv †Kjvm ev ùwUK 
MV‡bi Rb¨ GK ev GKvwaK cvwbi AYyi mv‡_ hy³ nq| G ai‡bi 
wewµqv‡K cvwb‡hvRb wewµqv 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 GKwU Awjwdb|   

j DÏxc‡Ki 'B' cv‡Îi `ªeYwU n‡jv H2SO4 Gi ª̀eY| 
Avgiv Rvwb, 

 w = 
SVM
1000 

ev, s = 
w  1000

MV  

   = 
75  1000
100  98  

   = 7.65M 

GLv‡b 
H2SO4 Gi fi, w = 75g 

H2SO4 Gi AvqZb, V = 100 mL 

H2SO4 Gi AvYweK fi,  
M = (1  2 + 32 + 16  4) = 98 

 H2SO4 Gi NbgvÎv, S = ? 

DÏxc‡Ki 'B' cv‡Îi `ªeY A_©vr H2SO4 Gi NbgvÎv, 7.65M| 

k DÏxc‡Ki 'A' I 'B' cv‡Îi `ªeYØq‡K GKwÎZ Ki‡j wbæiƒc 
wewµqv msNwUZ nq| wb‡P wewµqvwU MvwYwZKfv‡e we‡kÐlY Kiv n‡jvÑ 
 H2SO4  +  2NaOH     Na2SO4 + 2H2O 
 1 mol        2 mol 
   98g           80g 
GLb, 98g. H2SO4 Gi mv‡_ wewµqv K‡i 80g NaOH 

        1        Ó     Ó    Ó      Ó      Ó   
80
98  Ó    Ó 

        75      Ó     Ó    Ó      Ó      Ó   
80  75

98   Ó    Ó 

  = 61.22g NaOH. 
DcwiD³ wewµqvwU msNwUZ nIqvi ci NaOH m¤•–Y©iƒ‡c wbt‡kl 
n‡q hvq Ges H2SO4 Aewkó _v‡K| A_©vr NaOH Gi NvUwZi 
cwigvY = (61.22 – 55)g  = 6.22g 
ZvB ejv hvq, DcwiD³ wewµqvq NaOH wjwgwUs wewµqK| 

 

cÖkœ  08 
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 PÆMÖvg †evW©Ñ 2023 †mU : K 

  imvqb (eûwbe©vPwb Afx¶v)     1  3  7 welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. †KvbwU D‡ËRK c`v_©? 
 E †ebwRb F ˆRe cvi·vBW
 G bvBUªvm A·vBW H wg_vbj
2. †µvwgqv‡gi cvigvYweK msL¨v KZ? 
 E 21 F 22 
 G 24 H 29
3. ùzU‡bi wecixZ cÖwµqv †KvbwU? 
 E ev®•xfeb F e¨vcb
 G EaŸ©cvZb H Nbxfeb
4. weï× mvjdv‡ii Mjbv¼ KZ? 
 E 133C F 115C 
 G 100C H 0C
5. †Kvb †gŠjØq ch©vq mviwYi GKB MÖ“‡c Aew¯’Z? 
 E Be, Mg F B, C 
 G Na, Ca H O, F
6. †KvbwU †iKwUdvBW w¯•wi‡Ui g–j Dcv`vb? 
 E CH3COOH F CH3CHO 
 G HCOOH H CH3CH2OH
7. 100 mL `ªe‡Y 5g NaOH `ªexf‚Z _vK‡j ª̀e‡Yi NbgvÎv KZ? 
 E 0.05 M F 0.125 M 
 G 1.25 M H 1.28 M
8. B_vBj Av‡qvWvBW Gi mv‡_ KOH Gi Rjxq `ªeY †hvM Ki‡j 

†KvbwU Drcbœ n‡e? 
 E B_vb¨vj F Bw_b
 G B_vbj H B_vBb
9. 1 wjUvi H2SO4 Gi †Wwm‡gvjvi ª̀e‡Y ª̀‡ei cwigvY KZ MÖvg? 
 E 98 F 49 
 G 24.5 H 9.8
10. SiCl4 + 4H2O  Si(OH)4 + 4HCl wewµqvwU †Kvb †kÖwYi? 
 E cÖkgb F RviY-weRviY
 G cvwb‡hvRb H Av`ª©-we‡kÐlY
11. N2(g) + O2(g)   2 NO(g); H = + 180 kJ wewµqvwU‡Z 

cÖfve Av‡QÑ 
 i. NbgvÎvi ii. Zv‡ci iii. Pv‡ci 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii 
 G ii I iii H i, ii I iii
12. SF6 †hŠ‡M mvjdv‡ii myß †hvRbx KZ? 
 E 0 F 2 
 G 4 H 6
13. LiAlH4 Gi nvB‡Wªv‡Rb RviY msL¨v KZ? 
 E + 2 F + 1 
 G 0 H – 1
14. †evi g‡Wj Abymv‡i †KvbwUi cvigvYweK eY©vwj e¨vL¨v Kiv hvq? 
 E H F He 
 G Be H Li

15. †Kvb †gŠjwUi B‡jKUªb Avmw³ †ewk? 
 E †ewiwjqvg F Aw·‡Rb
 G †evib H bvB‡Uªv‡Rb
16. ch©vq mviwYi MÖ“c-3 G †gŠ‡ji msL¨v KZ? 
 E 4 F 6 
 G 7 H 32 
 CaCO3  'X' + CO2 
  25(g) 
 DÏxcK †_‡K 17 I 18bs cÖ‡kœi DËi `vI : 
17. cÖgvY Ae¯’vq Drcbœ M¨vmwUi cwigvY KZ wjUvi? 
 E 22.4 F 11.2 
 G 5.6 H 2.8
18. DÏxc‡Ki wewµqvq Drcbœ 'X' †hŠ‡M cigvYyi msL¨v KZ? 
 E 1.50  1023 F 3.01  1023 

 G 4.5  1023 H 6.02  1023

19. C2H6 + Br2 UV A + HBr  
 A †hŠM †_‡K cȪ ‘Z m¤¢eÑ 
 i. B_vbj 
 ii. Bw_b 
 iii. cwjw_b 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii 
 G ii I iii H i, ii I iii
20. MgCl2 Gi mv‡_ KZ AYy cvwb hy³ _v‡K? 
 E 2 F 5 
 G 7 H 10
21. 19F– AvqbwU‡Z B‡jKUªb msL¨v KZ? 
 E 19 F 10 
 G 9 H 8
22. wbDUª‡bi cÖK…Z fi KZ? 
 E 9.11  10–28g F 1.675  10–24g
 G 1.673  10–24g H 1.60  10–19g
23. †KvbwU‡K DËß Ki‡j Zij nq? 
 E wbkv`j F BDwiqv
 G Kc–©i H b¨vc_wjb 
 20g Al2O3 Ges 20g HCl Gi g‡a¨ wewµqv NUv‡bv n‡jv| 
 DÏxc‡Ki Av‡jv‡K 24 I 25bs cÖ‡kœi DËi `vI : 
24. DÏxc‡K DwjÐwLZ HCl Gi †gvj msL¨v KZ? 
 E 1.80 F 1.11 
 G 0.90 H 0.55 
25. DÏxc‡Ki wewµqvi †¶‡ÎÑ 
 i. HCl wjwgwUs wewµqK 
 ii. 9.315g Al2O3 Aewkó _vK‡e 
 iii. 24.38g AlCl3 Drcbœ n‡e 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

14  15  16  17  18  19  20  21  22  23  24  25    
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PÆMÖvg †evW©-2023 
 imvqb (ZË¡xq-m„Rbkxj)     1  3  7 welq †KvW  

mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvMmnKv‡i co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU 
cÖ‡kœi DËi w`‡Z n‡e|] 

1|  (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 

2| (i) 4f, 4p, 4d Awe©Uvj, 
 (ii) GKwU †gŠ‡ji wbDwK¬qv‡mi cÖK…Z fi 5.357  

10–23 MÖvg| Gi wbDUªb msL¨v 17. 

K. n¨v‡jv‡Rb Kv‡K e‡j? 1 
L. Ar Gi w¯’wZkxjZv e¨vL¨v Ki| 2 
M. `„k¨ (ii) Gi †gŠjwU kbv³ Ki| 3 
N. `„k¨-(i) Gi kw³i µg we‡kÐlY Ki| 4 

3|  21X, 17Y, 14Z Ges 11W PviwU †gŠj| 
 [GLv‡b X, Y, Z Ges W cÖPwjZ †gŠ‡ji cÖZxK bq] 

K. `yB‡qi wbqg Kv‡K e‡j? 1 
L. Fe2+ RviK I weRviK wn‡m‡e KvR K‡iÑ e¨vL¨v Ki| 2 

M. B‡jKUªb web¨v‡mi gva¨‡g X, Z, W †gŠ‡ji ch©vq 
mviwY‡Z Ae¯’vb wbY©q Ki| 3 

N. Y, Z Ges W †gŠ‡ji B‡jKUªb Avmw³ Ges cvigvYweK 
e¨vmv‡a©i µg e¨vL¨v Ki| 4 

4|  

†gŠj A B C D 

†cÖvUb msL¨v 1 6 11 17 

 [GLv‡b A, B, C, D cÖPwjZ †gŠ‡ji cÖZxK bq] 

K. †hŠMg–jK Kv‡K e‡j? 1 

L. Mg Gi †hvR¨Zv 2Ñ e¨vL¨v Ki| 2 

M. CA †hŠ‡Mi eÜb MVb cÖwµqv WvqvMÖvgmn e¨vL¨v Ki| 3 

N. BA4 Ges AD GKB ai‡bi †hŠM wKš‘ GKwU cvwb‡Z 
`ªeYxq Ab¨wU A ª̀eYxqÑ we‡kÐlY Ki| 4 

5|  

 
K. †Wwm‡gvjvi ª̀eY Kv‡K e‡j? 1 
L. Lv`¨ je‡Y †K¬vwi‡bi kZKiv mshyw³ wbY©q Ki| 2 
M. A cv‡Îi ª̀e‡Yi †gvjvwiwU wbY©q Ki| 3 
N. B †hŠ‡Mi ¯’‚j ms‡KZ I AvYweK ms‡KZ GKBÑ 

we‡kÐlY Ki| 4 

6| (i) FeCl3 + H2S  FeCl2 + HCl + S 
(ii)        

 
AlCl3 

 

H2O 
 

 
K. cÖkgb Zvc Kv‡K e‡j? 1 
L. †gŠgvwQi Kvg‡o ¶Z¯’v‡b Pzb jvMv‡bv nq †Kb? 2 
M. DÏxc‡Ki (i) bs wewµqvwU B‡jKUªb ¯’vbvš@‡ii gva¨‡g 

N‡U| e¨vL¨v Ki| 3 
N. DÏxc‡Ki (ii) bs Gi wewµqvwU †Kvb †Kvb ivmvqwbK 

wewµqv‡K mg_©b K‡i? we‡kÐlY Ki| 4 

7|  CnH2n  C4H8O2 
  (A)  (B) 
   
  CnH2n + 2 
  (C) 

K. A¨vjKvBj g–jK Kv‡K e‡j? 1 
L. cwjw_b ms‡hvRb cwjgviÑ e¨vL¨v Ki| 2 
M. B †hŠM †_‡K C Gi mg‡MÖvÎxq †hŠM cÖ¯‘wZ mgxKiYmn †jL| 3 
N. A †_‡K B cȪ ‘wZ m¤¢e wK? mgxKiYmn we‡kÐlY Ki|4 

8| (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 mshyw³ 

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 
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DËigvjv 
eûwbe©vPwb Afx¶v 

DË
i 1 G 2 G 3 H 4 F 5 E 6 H 7 G 8 G 9 H 10 H 11 E 12 E 13 H 

14 E 15 F 16 H 17 G 18 F 19 E 20 G 21 F 22 F 23 F 24 H 25 F   
 

m„Rbkxj
 (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  = 9.09 

 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| 

 184gmNO2 M¨vm †c‡Z wewµqK cÖ‡qvRb 164gmCa(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 gmCa(NO3)2 
A_©vr, 51.25gm Ca(NO3)2 n‡Z 57.5gm NO2 M¨vm cvIqv hv‡e| 
 

 (i) 4f, 4p, 4d Awe©Uvj, 
 (ii) GKwU †gŠ‡ji wbDwK¬qv‡mi cÖK…Z fi 5.357  

10–23 MÖvg| Gi wbDUªb msL¨v 17. 
K. n¨v‡jv‡Rb Kv‡K e‡j? 1 
L. Ar Gi w¯’wZkxjZv e¨vL¨v Ki| 2 
M. `„k¨ (ii) Gi †gŠjwU kbv³ Ki| 3 
N. `„k¨-(i) Gi kw³i µg we‡kÐlY Ki| 4 

[Aa¨vq 3 Gi Av‡jv‡K] 
2bs cÖ‡kœi DËi 

h ch©vq mviwYi MÖ“c-17 †Z Aew¯’Z †gŠjmg–n A_©vr F, Cl, Br, I, At I 
Ts GB 6wU †gŠj‡K GK‡Î n¨v‡jv‡Rb (Halogen) e‡j| 
i ch©vq mviwYi 18 bs MÖ“‡ci †gŠjmg–n‡K wbw®Œq M¨vm ev †gŠj ejv 
nq| GB wbw®Œq †gŠjmg–n ivmvqwbKfv‡e LyeB wbw®Œq| KviY Gme 
M¨v‡mi cigvYyi me©ewnt¯’ K¶c‡_i B‡jKUªb msL¨v D³ cigvYyi 
m‡e©v”P B‡jKUªb avib ¶gZvi mgvb _v‡K| A_©vr me©ewnt¯’ 
kw³¯@i Aby‡gvw`Z msL¨K B‡jKUªb Øviv c–Y© _v‡K| d‡j wbw®Œq 
M¨vm cigvYymg–‡ni †Kv‡bv B‡jKUªb Avmw³ _v‡K bv| hvi `i“b Ab¨ 
†Kv‡bv †gŠ‡ji mv‡_ †Kv‡bv cÖKvi B‡jKUªb Av`vb cÖ`vb ev †kqvi 
K‡i bv| GgbwK †Kv‡bv eÜb MVb ev ivmvqwbK wewµqvi AskMÖnY 
K‡i bv| Gme Kvi‡Y wbw®Œq †gŠjmg–n w¯’wZkxjZv AR©b K‡i|  
AZGe Ar †gŠjwU w¯’wZkxj| 
j †gŠjwUi 17wU wbDUª‡bi fi = 1.675  1024  17 
 = 2.847  1023g. 
g‡b Kwi, †gŠjwUi †cÖvU‡bi fi = x 
 x + 2.847  1023 = 5.357  1023 
ev, x = 5.357  1023  2.847  1023 
 x = 2.51  1023g 

myZivs, †gŠjwU‡Z †cÖvUb msL¨v = x
GKwU †cÖvU‡bi fi 

 = 
2.51  1023

1.673  1024 = 15 

A_©vr, †gŠjwUi †cÖvUb msL¨v = 15 
AZGe, †gŠjwU n‡jv dmdivm (P)| 

k 4f, 4p I 4d AiweUv‡ji kw³i µg wb‡æ we‡kÐlY Kiv n‡jvÑ 
4f AiweUv‡ji †¶‡Î, 
n = 4 n‡j, l = 3 
AZGe, n + l = 4 + 3 = 7 
Avevi, 4p AiweUv‡ji †¶‡Î, 
n = 4 n‡j l  = 1 
 n + l = 4 + 1 = 5 

cÖkœ  01 

cÖkœ  02 
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cyYivq, 4d AiweUv‡ji †¶‡Î, 
n = 4 n‡j l = 2 
 n + l = 4 + 2 = 6 
AZGe, 4f, 4p I 4d AiweUvjÎ‡qi g‡a¨ 4p AiweUv‡ji kw³ 
me‡P‡q Kg Ges 4f AiweUv‡ji kw³ me‡P‡q †ewk| A_©vr, 
AiweUvjmg–‡ni kw³i µg wbæiƒc n‡e :   
                       4p  4d  4f 
 

 21X, 17Y, 14Z Ges 11W PviwU †gŠj| 
 [GLv‡b X, Y, Z Ges W cÖPwjZ †gŠ‡ji cÖZxK bq] 

K. `yB‡qi wbqg Kv‡K e‡j? 1 
L. Fe2+ RviK I weRviK wn‡m‡e KvR K‡iÑ e¨vL¨v Ki| 2 
M. B‡jKUªb web¨v‡mi gva¨‡g X, Z, W †gŠ‡ji ch©vq 

mviwY‡Z Ae¯’vb wbY©q Ki| 3 
N. Y, Z Ges W †gŠ‡ji B‡jKUªb Avmw³ Ges cvigvYweK 

e¨vmv‡a©i µg e¨vL¨v Ki| 4 
[Aa¨vq 4 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h †Kv‡bv †gŠ‡ji †kl kw³¯@‡i 2wU A_©vr He-Gi B‡jKUªb 
web¨vm AR©b Kiv‡K `yB Gi wbqg e‡j| 

i Fe2+ Avqb RviK I weRviK Dfq wn‡m‡e KvR K‡i, wb‡æ Zv 
e¨vL¨v Kiv n‡jvÑ 
RviY-weRviY wewµqvq †h wewµqKwU B‡jKUªb Z¨vM K‡i Zv‡K 
weRviK c`v_© e‡j| GLv‡b Fe2+ AvqbwU GKwU B‡jKUªb Z¨vM 
K‡i Fe3+ Avq‡b cwiYZ nq| 
 Fe2+  Fe3+ + e– 
Avevi, RviY-weRviY wewµqvq †h wewµqKwU B‡jKUªb MÖnY K‡i 
Zv‡K RviK c`v_© e‡j| GLv‡b Fe2+ AvqbwU 2wU B‡jKUªb MÖnY 
K‡i Fe cigvYy‡Z cwiYZ nq| 
 Fe2+ + 2e–  Fe 
myZivs Fe2+ AvqbwU RviK I weRviK wn‡m‡e KvR K‡i| 

j ch©vq mviwY‡Z B‡jKUªb web¨v‡mi gva¨‡g 21X, 14Z I 11W 
A_©vr 21Sc, 14Si I 11Na †gŠjÎ‡qi Ae¯’vb wb‡P wbY©q Kiv n‡jvÑ 
†gŠj wZbwU B‡jKUªb web¨vm wbæiƒcÑ 
 21Sc  1s22s22p63s23p63d14s2 
 14Si  1s22s22p63s23p2 

 11Na  1s22s22p63s1 

B‡jKUªb web¨vm n‡Z †`Lv hvq, ¯‹¨vjwWqv‡gi me©‡kl B‡jKUªbwU 
d AiweUv‡j cÖ‡ek K‡i Ges wmwjKb I †mvwWqv‡gi me©‡kl 
B‡jKUªbwU h_vµ‡g p I s AiweUv‡j cÖ‡ek K‡i| myZivs 
¯‹¨vbwWqvg, wmwjKb I †mvwWqvg †gŠj wZbwU h_vµ‡g d block, 
p block I s block †gŠj| 
†gŠj wZbwUi ch©vq wbY©q : ¯‹¨vbwWqvg, wmwjKb I †mvwWqv‡gi 
B‡jKUªbmg–n h_vµ‡g 4wU, 3wU I 3wU ¯@‡i web¨¯@| myZivs †gŠj 
wZbwU h_vµ‡g 4_© I 3q ch©v‡q Aew¯’Z| 
†gŠj wZbwUi MÖ“c wbY©q : ¯‹¨vbwWqvg d block nIqvq Gi MÖ“c n‡jv 
d AiweUvj I †hvR¨Zv ¯@‡ii †gvU B‡jKUªb msL¨vi †hvMdj| 
A_©vr (1 + 2) = 3| Avevi wmwjKb p block †gŠj nIqvq Gi 
†hvR¨Zv ¯@‡ii †gvU B‡jKUªb msL¨v + 10 Gi †hvMdj n‡jv MÖ“c| 
A_©vr (4 + 10) = 14| cybivq †mvwWqvg s block †gŠj nIqvq Gi 
†hvR¨Zv ¯@‡ii †gvU B‡jKUªb msL¨vB n‡jv MÖ“c| A_©vr 1  
AZGe, 21Sc ch©vq mviwYi 4_© ch©v‡qi 3bs MÖ“c Ges 14Si I      -

11Na ch©vq mviwYi Z…Zxq ch©v‡qi 14bs I 1bs MÖ“‡ci †gŠj| 

k DÏxc‡Ki Y, Z I W A_©vr Cl, Si I Na †gŠjmg–‡ni B‡jKUªb 
Avmw³ Ges cvigvYweK e¨vmva©/AvKv‡ii µg wb‡æ e¨vL¨v Kiv n‡jvÑ 
Avgiv Rvwb, ch©vq mviwYi †h‡Kv‡bv ch©v‡qi evg w`K †_‡K Wvb 
w`‡K †M‡j B‡jKUªb Avmw³ e„w× cvq| M¨vmxq Ae¯’vq †Kv‡bv 
†gŠ‡ji GK †gvj M¨vmxq cigvYy‡Z GK †gŠj B‡jKUªb cÖ‡ek 
Kwi‡q GK †gvj FYvÍK Avq‡b cwiYZ Ki‡j †h cwigvY kw³ 
wbM©Z nq Zv‡K H †gŠ‡ji B‡jKUªb Avmw³ e‡j| GKB ch©v‡q 
evg w`K †_‡K Wvb w`‡K †M‡j cvigvYweK AvKvi n«vm cvq| 
AvKvi n«vm cvIqvq wbDwK¬qvm KZ…©K wew”Qbœ B‡jKUªbwUi cÖwZ 
AvKl©Y e„w× cvq| d‡j wew”Qbœ B‡jKUªbwU cigvYy‡Z hy³ n‡j 
†ewk cwigv‡Y kw³ wbM©Z nq A_©vr B‡jKUªb Avmw³ e„w× cvq| 
cÖ̀ Ë †gŠjMy‡jvi g‡a¨ Na me©ev‡g I Cl me©Wv‡b Aew¯’Z Ges Si 
†gŠjwU gv‡S Ae¯’vb Kivq †gŠjÎ‡qi B‡jKUªb Avmw³i µg n‡eÑ 
 Na < Si < Cl 
Avevi Avgiv Rvwb, ch©vq mviwYi GKB ch©v‡q evg †_‡K hZ Wv‡b 
hvIqv hvq †gŠjmg–‡ni cvigvYweK AvKvi ZZB n«vm cvq| KviY 
GKB ch©v‡q evg †_‡K Wv‡b hvIqvi mv‡_ mv‡_ GKwU K‡i 
cvigvYweK msL¨v ev‡o| d‡j wbDwK¬qvm I B‡jKUªbmg–‡ni ga¨eZ©x 
AvKl©Y e„w× cvq| G‡Z kw³¯@‡ii B‡jKUªbMy‡jv wbDwK¬qv‡mi 
w`‡K Suy‡K _v‡K| d‡j cvigvYweK AvKvi n«vm cvq|  
myZivs cÖ̀ Ë †gŠjMy‡jv ch©vq mviwYi Z…Zxq ch©v‡qi Aš@fz©³ 
nIqvq G‡`i cvigvYweK e¨vmv‡a©i µg n‡jvÑ 
 Na > Si > Cl 

  
†gŠj A B C D 
†cÖvUb msL¨v 1 6 11 17 

 [GLv‡b A, B, C, D cÖPwjZ †gŠ‡ji cÖZxK bq] 
K. †hŠMg–jK Kv‡K e‡j? 1 
L. Mg Gi †hvR¨Zv 2Ñ e¨vL¨v Ki| 2 
M. CA †hŠ‡Mi eÜb MVb cÖwµqv WvqvMÖvgmn e¨vL¨v Ki| 3 
N. BA4 Ges AD GKB ai‡bi †hŠM wKš‘ GKwU cvwb‡Z 

`ªeYxq Ab¨wU A ª̀eYxqÑ we‡kÐlY Ki| 4 
[Aa¨vq 5 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 
h †hŠMg–jK n‡”Q GKvwaK †gŠ‡ji GKvwaK cigvYyi mgš^‡q 
MwVZ GKwU cigvYyMy”Q hv GKwU Avq‡bi b¨vq AvPiY K‡i| 
i avZe †gŠ‡ji †¶‡Î me©‡kl K¶c‡_i B‡jKUªb msL¨v‡K 
†gŠ‡ji †hvRbx e‡j| g¨vM‡bwkqvg †gŠ‡ji cvigvYweK msL¨v 12| 
Mg Gi B‡jKUªb web¨vm wbæiƒc Ñ 
12Mg  1s2 2s2 2p6 3s2 
g¨vM‡bwkqvg †gŠ‡ji me©‡kl kw³¯@‡i 2wU B‡jKUªb we`¨gvb| 
ZvB g¨vM‡bwkqv‡gi †hvRbx 2| 
j DÏxc‡Ki C I A Gi †cÖvUb msL¨v h_vµ‡g 11 I 1| myZivs †gŠj 
`yBwU n‡jvÑ Na I H| G †gŠj ỳBwU Øviv MwVZ AvqwbK †hŠ‡Mi 
(NaH) eÜb MVb cÖwµqv WvqvMÖv‡gi mvnv‡h¨ wb‡æ e¨vL¨v Kiv n‡jvÑ 
H I Na Gi B‡jKUªb web¨vm wbæiƒcÑ 
 1H  1s1 
 11Na  1s22s22p62s1 
Na Gi me©ewnt¯’ ¯@‡ii 1wU B‡jKUªb Z¨vM K‡i Na+ Avq‡b 
cwiYZ nq Ges nvB‡Wªv‡Rb Na KZ…©K Z¨vMK…Z B‡jKUªb MÖnY 
K‡i H– Avq‡b cwiYZ nq| myZivs †mvwWqvg I nvB‡Wªv‡R‡bi 
gv‡S B‡jKUªb Av`vb-cÖ̀ v‡bi gva¨‡g AvqwbK eÜb MwVZ nq| 
 11Na+  1s22s22p6 
 1H–  1s2 

cÖkœ  03 

cÖkœ  04 



imvqb     1623 

Giƒc Ae¯’vq NaH AvqwbK †hŠ‡Mi eÜb MVb‡K WvqvMÖv‡gi 
gva¨‡g wb‡æ Dc¯’vcb Kiv n‡jvÑ 

 

Na  H Na+ H–  

+ – 

+ 

 
 Na-cigvYy         H-cigvYy  NaH AYy 

wPÎ : NaH Gi eÜb MVb  
AZGe, NaH GKwU  AvqwbK †hŠM|  

k DÏxc‡Ki A, B I D Gi †cÖvUb msL¨v h_vµ‡g 1, 6 I 17| 
myZivs †gŠj wZbwU n‡jv, nvB‡Wªv‡Rb, Kve©b I †K¬vwib| G †gŠj 
wZbwU Øviv MwVZ CH4 I HCl †hŠM ỳBwU GKB cÖK…wZi n‡jI HCl 
cvwb‡Z ª̀eYxq Ges CH4 A`ªeYxq| wb‡æ Zv we‡kÐlY Kiv n‡jvÑ 
Cl cigvYyi Zwor FYvÍKZv (3.0) H cigvYyi Zwor FYvÍKZvi 
(2.2) †P‡q †ewk nIqvq HCl Gi eÜ‡b †kqviK…Z B‡jKUªb †Rvo 
Cl cigvYyi w`‡K †ewk AvK…ó nq| d‡j  Cl cigvYy AvswkK 
FYvÍK Ges H cigvYy AvswkK abvÍK PvR© cÖvß nq| 

H+ – Cl– 

Gfv‡e AvswkK abvÍK Avqb cvwbi FYvÍK cÖvš@ KZ…©K Ges 
AvswkK FYvÍK cÖvš@ cvwbi abvÍK cÖvš@ KZ…©K AvK…ó nq| 
d‡j HCl cvwb‡Z ª̀exf‚Z nq| wb‡P Zv †`Lv‡bv n‡jvÑ 

 
wPÎ : cvwbi Aby ms‡hvwRZ HCl 

Aciw`‡K CH4 GKwU mg‡hvRx †hŠM| Kve©b I nvB‡Wªv‡Rb 
ci¯•‡ii mv‡_ B‡jKUªb †kqv‡ii gva¨‡g CH4 †hŠM MVb K‡i| 
mg‡hvRx †hŠM †cvjvi ª̀ve‡Ki (H2O) ms¯•‡k© Avm‡jI abvÍK I 
FYvÍK cÖv‡š@ cwiYZ n‡Z cv‡i bv| G Kvi‡Y †cvjvi `ªve‡Ki 
(H2O) wecixZag©x Avav‡bi mv‡_ hy³ n‡Z cv‡i bv| 
AZGe mg‡hvRx †hŠM CH4 Gi Giƒc †Kv‡bv wecwiZ Avavb wewkó 
†gi“ m„wó bv nIqvq Zv †cvjvi ª̀veK cvwb‡Z (H2O) ª̀eYxq bq| 
 

  

100 mL 

 
K. †Wwm‡gvjvi ª̀eY Kv‡K e‡j? 1 
L. Lv`¨ je‡Y †K¬vwi‡bi kZKiv mshyw³ wbY©q Ki| 2 
M. A cv‡Îi ª̀e‡Yi †gvjvwiwU wbY©q Ki| 3 
N. B †hŠ‡Mi ¯’‚j ms‡KZ I AvYweK ms‡KZ GKBÑ 

we‡kÐlY Ki| 4 
[Aa¨vq 6 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

h cÖgvY ZvcgvÎv I Pv‡c †Kv‡bv ª̀e‡Yi NbgvÎv cÖwZ wjUv‡i hw` 
0.1 †gvjvi nq, Z‡e H ª̀e‡Yi NbgvÎv‡K †Wwm‡gvjvi  ª̀eY e‡j| 

i †Kv‡bv †hŠ‡Mi 100g Gi g‡a¨ hZ MÖvg †gŠj _v‡K Zv‡K H 
†gŠ‡ji kZKiv mshywZ e‡j| 
A_©vr †Kv‡bv †hŠ‡M †gŠ‡ji kZKiv mshywZ 

 = 
†gŠ‡ji cvigvYweK fi  cigvYy msL¨v

†hŠ‡Mi AvYweK fi   100% 

Lv`¨ jeY A_©vr NaCl G Na I Cl Gi kZKiv mshywZ/cwigvY 
wbY©q Kiv n‡jvÑ 
NaCl Gi AvYweK fi = 23 + 35.5 = 58.5 
myZivs 58.5g NaCl Gi g‡a¨ Na Gi cwigvY = 25g 

         1         "      "     "       "    "       "     = 
23

58.5 

       100         "      "     "       "    "       "     = 
23  100

58.5  
  = 39.32g 
AZGe, Na Gi kZKiv mshywZ = 39.32% 
Avevi, Cl †gŠ‡ji kZKiv mshywZ  

  = 
Cl Gi cvigvYweK fi  cigvYy msL¨v

NaCl Gi AvYweK fi   100% 

  = 
35.5  1  100

58.5  % = 60.68% 

AZGe, Cl Gi kZKiv cwigvY = 60.68%| 

j DÏxc‡Ki 'A' cv‡Îi Na2SO4 `ªe‡Yi †gvjvwiwU wb‡P wbY©q 
Kiv n‡jvÑ 
Na2SO4 Gi AvYweK fi, M = 23  2 + 32 + 16  4 = 142 
Avgiv Rvwb, 

 W = 
SMV
1000 

ev, S = 
W  1000

MV  = 
2.84  1000
142  100  

†`Iqv Av‡Q, 
 fi, W = 2.84g 
 AvqZb, V = 100 mL 
  †gvjvwiwU, S = ? 

 = 0.2M 
myZivs Na2SO4 Gi †gvjvwiwU n‡jv, S = 0.2M 

k DÏxc‡Ki 'B' †hŠ‡Mi x, y I z †gŠj wZbwU n‡jv h_vµ‡g 
†mvwWqvg, mvjdvi I Aw·‡Rb| myZivs †gŠj wZbwUi kZKiv 
cwigvY h_vµ‡g 11Na = 29.11%, 16S = 40.51% I 8O = 30.38% 
†gŠjMy‡jvi kZKiv mshywZ‡K wbR wbR cvigvYweK fi Øviv fvM 
K‡i cvB, 

 Na = 
29.11

23  = 1.266 

 S = 
40.51

32  = 1.266 

 O = 
30.38

16  = 1.899 

cÖvß fvMdjMy‡jv‡K ¶z`ªZg fvMdj Øviv fvM K‡i cvB, 

 Na = 
1.266
1.266 = 1 

 S = 
1.266
1.266 = 1 

 O = 
1.899
1.266 = 1.5 

cybivq, cÖvß fvMdjMy‡jv‡K 2 Øviv MyY K‡i cvB, 
 Na = 1  2 = 2 
 S = 1  2 = 2 
 O = 1.5  2 = 3 
 'B' †hŠMwUi ¯’‚j ms‡KZ n‡e, Na2S2O3 

cÖkœ  05 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1624 

awi, 'B' †hŠMwUi AvYweK ms‡KZ = (Na2S2O3)n 
Ges  Ó      Ó         Ó        fi = 158g 

Avgiv Rvwb, 
 †hŠ‡Mi AvYweK fi = ¯’‚j ms‡KZ  n 
 ev, 158 = (Na2S2O3)n 
 ev, (2.3  2 + 32  2 + 16  3)n = 158 
 ev, 158n = 158 
  n = 1 
A_©vr 'B' †hŠMwUi AvYweK ms‡KZ Na2S2O3. 
AZGe, 'B' †hŠ‡Mi ¯’–j ms‡KZ I AvYweK ms‡KZ GKB| 
 

 (i) FeCl3 + H2S  FeCl2 + HCl + S 
(ii)        

 
AlCl3 

 

H2O 
 

 
K. cÖkgb Zvc Kv‡K e‡j? 1 
L. †gŠgvwQi Kvg‡o ¶Z¯’v‡b Pzb jvMv‡bv nq †Kb? 2 
M. DÏxc‡Ki (i) bs wewµqvwU B‡jKUªb ¯’vbvš@‡ii gva¨‡g 

N‡U| e¨vL¨v Ki| 3 
N. DÏxc‡Ki (ii) bs Gi wewµqvwU †Kvb †Kvb ivmvqwbK 

wewµqv‡K mg_©b K‡i? we‡kÐlY Ki| 4 
[Aa¨vq 7 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h 1 †gvj cvwb Drcbœ Ki‡Z †h cwigvY Zvc Drcbœ nq Zv‡K 
cÖkgb Zvc e‡j| 

i †gŠgvwQ ev †cvKvgvK‡o Kvgov‡j ¶Z¯’vb R¡vjv-hš¿Yv K‡i| 
G hš¿Yv †_‡K †invB cvIqvi Rb¨ Avgiv ¶Z¯’vb Pzb jvMvB| 
†cvKvgvK‡o A_©vr wcucovi gyL ev †gŠgvwQi û‡j GK ai‡bi  
GwmW _v‡K †hwU R¡vjv-hš¿Yvi m„wó K‡i| ¶Z¯’v‡b Pzb (¶viK) 
†hvM Kivi d‡j Gwm‡Wi mv‡_ wewµqv K‡i †mwU cÖkwgZ nq| 
d‡j R¡vjv-hš¿Yv †_‡K gyw³ cvIqv hvq| ZvB †gŠgvwQi Kvg‡o 
¶Z¯’v‡b Pzb jvMv‡bv nq| 

j DÏxc‡Ki (i)bs wewµqvwU n‡jvÑ 
 FeCl3 + H2S  FeCl2 + HCl + S 
D³ wewµqvq B‡jKUª‡bi ¯’vbvš@i N‡U| wb‡æ Zv e¨vL¨v Kiv n‡jvÑ 
†h wewµqvq wewµqK AYymg–‡ni cigvYyMy‡jvi g‡a¨ GK ev GKvwaK 
B‡jKUª‡bi Av`vb-cÖ̀ vb N‡U Ges cigvYy ev Avq‡bi Pv‡R©i n«vm-
e„w× N‡U Zv‡K RviY-weRviY wewµqv e‡j| 

 RviY wewµqv 
 

+3
Fe

–1
Cl3 + 

+1
H2

–2
S  

+2
Fe

–1
Cl2 + 

+1
H2

–1
Cl + 

0
S 

 

 weRviY wewµqv 

GLv‡b, mvj‡dU weRviK wn‡m‡e 2wU B‡jKUªb Z¨vM K‡i RvwiZ 
n‡q‡Q| 
Avi RviK FeCl3 Gi Avqib 1wU B‡jKUªb MÖnY K‡i weRvwiZ 
n‡q‡Q| A_©vr, 
 S2– – 2e–  S 
 Fe3+ + e–  Fe2+ 
myZivs wewµqvq B‡jKUª‡bi ¯’vbvš@i N‡U‡Q| 

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| DcwiD³ 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| 
AZGe DÏxc‡Ki (ii) bs wewµqvwU wfbœ wfbœ ai‡bi wewµqv †`Lvq| 
 

 CnH2n  C4H8O2 
  (A)  (B) 
   
  CnH2n + 2 
  (C) 

K. A¨vjKvBj g–jK Kv‡K e‡j? 1 
L. cwjw_b ms‡hvRb cwjgviÑ e¨vL¨v Ki| 2 
M. B †hŠM †_‡K C Gi mg‡MÖvÎxq †hŠM cÖ¯‘wZ mgxKiYmn †jL| 3 
N. A †_‡K B cȪ ‘wZ m¤¢e wK? mgxKiYmn we‡kÐlY Ki|4 

[Aa¨vq 11 Gi Av‡jv‡K] 
7bs cÖ‡kœi DËi 

h A¨vj‡Kb †_‡K GKwU H-cigvYy AcmvwiZ n‡j †h g–jK ev 
MÖ“c MwVZ nq Zv‡K A¨vjKvBj MÖ“c e‡j| 

i cwjw_b ms‡hvRb cwjgviÑ wb‡æ Zv e¨vL¨v Kiv n‡jvÑ 
mvgvb¨ cwigvY Aw·‡R‡bi Dcw¯’wZ‡Z 1000 atm Pvc I 200C 
ZvcgvÎvq Bw_b‡K DËß Ki‡j cwjw_b Drcbœ nq| 

nCH2 = CH2 
mvgvb¨ Aw·‡Rb 1000 atm

200C  (– CH2 – CH2 –)n 
   (Bw_b)  (cwjw_b) 
myZivs, DcwiD³ wewµqvwU †_‡K ejv hvq, cwjw_b GKwU 
ms‡hvRb cwjgvi| 

j DÏxc‡Ki 'B' †hŠMwU n‡jv weDUvbwqK GwmW Avi 'C' †hŠMwU 
n‡jv A¨vj‡K‡bi mvaviY ms‡KZ| myZivs weDUvbwqK GwmW n‡Z 
A¨vj‡K‡bi mg‡MÖvÎxq †hŠM cȪ ‘Z Kiv m¤¢e| wb‡æ mgxKiYmn 
Zv e¨vL¨v Kiv n‡jvÑ 
weDUvbwqK Gwm‡Wi mv‡_ NaOH ỳB av‡c wewµqv K‡i †cÖv‡cb 
Drcbœ K‡i| 
 C3H7COOH   +   NaOH  C3H7COONa   +  H2O 
      weDUvbwqK GwmW    †mvwWqvg weDUvb‡qU 

   C3H7COONa + NaOH CaO  C3H8    +     Na2CO3 
  †mvwWqvg weDUvb‡qU   †cÖv‡cb    †mvwWqvg Kve©‡bU 

cÖkœ  06 

cÖkœ  07 



imvqb     1625 

DcwiD³ wewµqvwU GKwU wWKve©w·‡jkb wewµqv Avi G wewµqvi 
gva¨‡g Drcvw`Z A¨vj‡K‡b Kve©b cigvYyi msL¨v wewµqK c`v_© 
Kve©w·wjK GwmW n‡Z GKwU Kve©b Kg _v‡K| 
ZvB ejv hvq, weDUvbwqK GwmW n‡Z A¨vj‡K‡bi mg‡MÖvÎxq †hŠM 
cȪ ‘Z Kiv m¤¢e| 

kDÏxc‡Ki 'A' †hŠ‡Mi mvaviY ms‡KZ CnH2n| myZivs 'A' †hŠMwU 
GKwU A¨vjwKb| †h‡nZz A¨vjwKb n‡Z 'B' †hŠM A_©vr weDUvbwqK 
GwmW cȪ ‘Z Ki‡Z n‡e| †m‡nZz 'A' †hŠM A_©vr A¨vjwKbwU n‡e 
weDwUb| hvi mvaviY ms‡KZ, C4H8| GLb weDwUb n‡Z 
weDUvbwqK GwmW cȪ ‘wZ mgxKiYmn we‡kÐlY Kiv n‡jvÑ 
weDwUb, HBr Gi mv‡_ wewµqv K‡i weDUvBj †eªvgvBW Drcbœ 
K‡i| AZtci Drcbœ †hŠMwU NaOH Gi mv‡_ wewµqv K‡i 
weDUvbj Drcbœ K‡i| Gfv‡e cÖvß weDUvbj‡K kw³kvjx RviK 
(K2Cr2O7 + H2SO4) Øviv RvwiZ Ki‡j cÖ_‡g weDUvb¨vj I c‡i 
weDUvbwqK Gwm‡W cwiYZ nq| 
 C4H8 + HBr      C4H9Br 
 weDwUb weDUvBj †eªvgvBW 
 C4H9Br + NaOH  C4H9OH + NaBr 
 weDUvBj †eªvgvBW  weDUvbj 

 C4H9OH + [O] H2SO4K2Cr2O7
 C3H7CHO 

 weDUvbj  weDUvb¨vj 

 C3H7CHO + [O] K2Cr2O7H2SO4
  C3H7COOH 

 weDUvb¨vj weDUvbwqK GwmW 
myZivs ejv hvq, weDwUb n‡Z weDUvbwqK GwmW cȪ ‘wZ m¤¢e| 
 

 (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 mshyw³ 

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] 

8bs 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|   
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 ¶vixq cUvwkqvg cvig¨v½v‡bU 
Øviv RvwiZ n‡q †cÖvwcwjb MÐvBKj Drcbœ K‡i| G wewµqvq ¶vixq 
cUvwkqvg cvig¨v½v‡bU Gi †Mvjvwc †eMywb eY© webó nq hv Øviv 
`ªe‡Yi Am¤•„³Zv cÖgvwYZ nq| 

CH3CH = CH2 + H2O + [O]  KMnO4 KOH  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  08 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1626 

 wm‡jU †evW©Ñ 2023 †mU : K 

  imvqb (eûwbe©vPwb Afx¶v)     1  3  7 welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. †KvbwU cwi‡e‡ki Rb¨ ¶wZKviK? 
 E wUb F †jW
 G `¯@v H Zvgv
2. wg_vbj c–Y© †evZ‡ji Mv‡q †Kvb me©Rbxb mvs‡KwZK wPý e¨envi 

hyw³hy³? 

 E  F  G  H 

3. †KvbwUi e¨vc‡bi nvi †ewk? 
 E †d¬vwib F Kve©b g‡bv·vBW
 G nvB‡Wªv‡Rb mvjdvBW H bvB‡Uªv‡Rb WvBA·vBW
4. †KvbwU †hŠwMK c`v_©? 
 E †jvnv F i“cv
 G †gvg H mvjdvi
5. †KvbwU AiweUvjwU‡Z n = 4 Ges l = 2? 
 E 4s F 4p 
 G 4d H 4f
6. Ca + S = CaS wewµqvwU‡Z Kx cwigvY Drcv` ˆZwi nq? 
 10g   10g 
 E 14 F 18 
 G 20 H 22.5 
 A ch©vq mviwYi 4_© ch©v‡qi GKwU †gŠj| A2+ Avq‡bi me©‡kl 

kw³¯@‡i d AiweUv‡j 6wU B‡jKUªb Av‡Q| 
 DÏxc‡Ki Av‡jv‡K 7 I 8bs cÖ‡kœi DËi `vI : 

7. 'A' †gŠ‡ji cÖZxK †KvbwU? 
 E Cr F V 
 G Fe H Mn
8. DÏxc‡Ki A2+ AvqbwUÑ 
 i. B‡jKUªb Z¨v‡M m¶g ii. B‡jKUªb MÖn‡Y m¶g 
 iii. AvKv‡i A A‡c¶v †QvU 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
9. wjw_qvg ch©vq mviwYi †Kvb ch©v‡q Aew¯’Z? 
 E 2q F 3q
 G 4_© H 5g

10. 52
24X Gi 'X' GiÑ 

 i. cÖZxK Co ii. d AiweUvj Aa©c–Y© 
 iii. wbDUªb msL¨v 28 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
11. †Kvb †hŠ‡M f¨vÛviIqvjm AvKl©Y ej we`¨gvb? 
 E MgCl2 F CsCl 
 G Li2O H H2S

12. †hŠM MV‡bi mgq †Kvb †gŠjØq GKB wbw®Œq †gŠ‡ji B‡jKUªb 
web¨vm jvf K‡i? 

 E K, F F Ca, S 
 G Mg, Cl H Al, S
13. NaO2 G Aw·‡R‡bi RviY msL¨v KZ? 

 E – 2 F – 1 G – 
1
2 H + 

1
2

14. †KvbwU Aèag©x? 
 E SiO2 F Al(OH)3 

 G Mg(OH)2 H MgO
15. 2FeCl2 + Cl2  2FeCl3 wewµqvwU‡Z `k©K Avqb KqwU? 
 E 6 F 4 
 G 3 H 2
16. 'N' kw³¯@‡i m‡e©v”P B‡jKUªb aviY¶gZv KZ? 
 E 2 F 8 
 G 18 H 32
17. 'CH' ¯’‚j ms‡KZwewkó †hŠMÑ 
 i. B_vBb ii. †ebwRb iii. b¨vc_wjb 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
18. Xe Gi †hvR¨Zv kw³¯@‡i B‡jKUªb msL¨v KqwU? 
 E 2 F 4 
 G 6 H 8
19. cÖgvY ZvcgvÎv I Pv‡c 14 MÖvg Kve©b g‡bv·vB‡Wi AvqZb KZ? 
 E 44.8 wjUvi F 22.4 wjUvi
 G 11.2 wjUvi H 5.6 wjUvi
20. bvB‡Uªv‡Rb ch©vq mviwYi †Kvb MÖ“‡c Aew¯’Z? 
 E 15 F 9 
 G 7 H 5
21. C3H8 + Cl2 

UV
 A + HCl 

 A-†hŠ‡Mi mv‡_ NaOH Gi Rjxq `ªe‡Yi wewµqvq †Kvb †hŠMwU 
Drcbœ nq? 

 E †cÖvcvbj F †cÖvcvb¨vj
 G †cÖvwcb H †cÖvcvbwqK GwmW
22. 1 wjUvi ª̀e‡Y 24.5g H2SO4 ª̀exf‚Z _vK‡j ª̀e‡Yi †gvjvwiwU KZ? 
 E 0.1M F 0.15M 
 G 0.25M H 0.5M
23. †c‡Uªvwjqv‡g kZKiv KZ fvM †c‡Uªvj _v‡K? 
 E 2% F 5% 
 G 10% H 13%
24. 50g CaCO3 †K DËß Ki‡j Kx cwigvY M¨vm Drcbœ nq? 
 E 56g F 44g 
 G 28g H 22g
25. GK AYy †divm mvj‡dU KZ AYy cvwbi mv‡_ hy³ nq? 
 E 2 F 5 
 G 6 H 7

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

14  15  16  17  18  19  20  21  22  23  24  25    



imvqb     1627 

wm‡jU †evW©-2023 
 imvqb (ZË¡xq-m„Rbkxj)     1  3  7 welq †KvW  

mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvMmnKv‡i co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU 
cÖ‡kœi DËi w`‡Z n‡e|] 

1| A †gŠ‡ji ỳBwU AvB‡mv‡Uvc h_vµ‡g 35A I 37A| A †gŠ‡ji 
Av‡cw¶K cvigvYweK fi 35.5| Ab¨ GKwU †gŠj B hvi 
cvigvYweK msL¨v 19| 
K. cvZb Kv‡K e‡j? 1 
L. ewW †¯•ª‡Z Av‡M wbtmiY Ges c‡i e¨vcb N‡UÑ e¨vL¨v 

Ki| 2 
M. A †gŠ‡ji AvB‡mv‡Uvc ỳBwUi kZKiv cÖvc¨Zvi cwigvY 

wbY©q Ki| 3 
N. A †gŠjwU AvqwbK I mg‡hvRx Dfq eÜb MVb K‡i wKš‘ 

B †gŠj ïay AvqwbK eÜb MVb K‡iÑ we‡kÐlY Ki| 4 

2| wm× †MvjAvjy + H2O 
GbRvBg

  A 
GbRvBg

  B + CO2 
(GLv‡b A I B cÖZxKx A‡_© e¨eüZ n‡q‡Q) 
K. cvwb †hvRb wewµqv Kv‡K e‡j? 1 
L. ivmvqwbK mvg¨ve¯’v GKwU Pjgvb cÖwµqvÑ e¨vL¨v Ki| 2 
M. A †hŠ‡Mi cÖwZwU †gŠ‡ji kZKiv mshywZ wbY©q Ki| 3 
N. B †hŠM †_‡K wf‡bMvi cȪ ‘wZ mgxKiYmn eY©bv Ki| 4 

3| 23A, 24B, 29C 
 [A, B, C cÖPwjZ cÖZxK bq] 

K. †gvj Kv‡K e‡j? 1 

L. M
2  Na2CO3 ª̀eY ej‡Z Kx †evSvq? 2 

M. ch©vq mviwY‡Z A †gŠ‡ji Ae¯’vb B‡jKUªb web¨v‡mi 
mvnv‡h¨ wbY©q Ki| 3 

N. B I C †gŠj `yBwUi B‡jKUªb web¨vm mvaviY wbq‡gi 
e¨wZµgÑ we‡kÐlY Ki| 4 

4|   
†gŠj ch©vq me©ewnt¯@‡ii B‡jKUªb 

X 2 ns2np2 

Y 3 ns2np5 
Z 3 ns1 

 X, Y, Z cÖPwjZ cÖZxK bq| 
K. Av‡cw¶K cvigvYweK fi Kv‡K e‡j? 1 
L. †Wv‡eivBbvi Îqx m–ÎwU e¨vL¨v Ki| 2 
M. Y †gŠ‡ji AYyi eÜb MVb cÖwµqv WvqvMÖvg wPÎmn eY©bv 

Ki| 3 
N. X I Y †gŠj Øviv MwVZ †hŠM cvwb‡Z ª̀exf‚Z nq bv 

wKš‘ Y I Z †gŠj Øviv MwVZ †hŠM cvwb‡Z ª̀exf‚Z nq 
†Kb? we‡kÐlY Ki| 4 

5|   
       He 
        

X Mg Y    Z  
K. DfgyLx wewµqv Kv‡K e‡j? 1 
L. Aw·‡R‡bi †hvRbx Ges †hvR¨Zv B‡jKUªb GK bqÑ 

e¨vL¨v Ki| 2 
M. X, Y Ges Z †gŠj wZbwUi B‡jKUªb Avmw³i µg e¨vL¨v 

Ki| 3 
N. X Ges Z †gŠj ỳBwU Dfq AZ¨š@ mwµq †gŠj wKš‘ 

Zv‡`i mwµqZvi KviY wfbœÑ we‡kÐlY Ki| 4 

6| CnH2n – 2                  CnH2n 
       A                    B 
 GLv‡b n = 3 

K. cÖkgb wewµqv Kv‡K e‡j? 1 
L. g¨vM‡bwkqvg‡K g„r¶vi avZz ejv nq †Kb? 2 
M. A GKwU Am¤•„³ nvB‡WªvKve©b cix¶vi gva¨‡g kbv³ Ki| 3 
N. B †_‡K cÐvw÷ª‡Ki †evZj cȪ ‘wZ m¤¢eÑ we‡kÐlY Ki|4 

7|   

 
  cvÎ-A cvÎ-B 

K. ivmvqwbK eÜb Kv‡K e‡j? 1 
L. HF †K †cvjvi mg‡hvRx †hŠM ejv nq †Kb? 2 
M. A cv‡Îi †hŠ‡Mi NbgvÎv wbY©q Ki| 3 
N. A I B cv‡Îi †hŠ‡Mi wgkÖ‡Y Drcbœ `ªe‡Yi cÖK…wZ 

MvwYwZKfv‡e we‡kÐlY Ki| 4 

8| wb‡Pi wewµqvMy‡jv c–Y© Ki| 
 (i) PbCl2 + Cl2  PbCl4 
 (ii) 2Na + Cl2  2NaCl 

K. myß †hvRbx Kv‡K e‡j? 1 
L. Cl2 Ges 2Cl Gi g‡a¨ cv_©K¨ †jL| 2 
M. (i) bs wewµqvi mvnv‡h¨ †`LvI †h RviY-weRviY GKwU 

hyMcr NUbv| 3 
N. mKj ms‡kÐlY wewµqvB ms‡hvRb wewµqv wKš‘ mKj 

ms‡hvRb wewµqv ms‡kÐlY wewµqv bqÑ DÏxc‡Ki (i) bs 
I (ii) bs wewµqvi mvnv‡h¨ we‡kÐlY Ki| 4



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1628 

DËigvjv 
eûwbe©vPwb Afx¶v 

DË
i 1 F 2 H 3 F 4 G 5 G 6 F 7 G 8 H 9 E 10 G 11 H 12 F 13 G 

14 E 15 F 16 H 17 E 18 H 19 G 20 E 21 E 22 G 23 F 24 H 25 H   
 

m„Rbkxj 

 A †gŠ‡ji `yBwU AvB‡mv‡Uvc h_vµ‡g 35A I 37A| A 
†gŠ‡ji Av‡cw¶K cvigvYweK fi 35.5| Ab¨ GKwU †gŠj B hvi 
cvigvYweK msL¨v 19| 

K. cvZb Kv‡K e‡j? 1 
L. ewW †¯•ª‡Z Av‡M wbtmiY Ges c‡i e¨vcb N‡UÑ e¨vL¨v Ki| 2 
M. A †gŠ‡ji AvB‡mv‡Uvc ỳBwUi kZKiv cÖvc¨Zvi cwigvY 

wbY©q Ki| 3 
N. A †gŠjwU AvqwbK I mg‡hvRx Dfq eÜb MVb K‡i wKš‘ 

B †gŠj ïay AvqwbK eÜb MVb K‡iÑ we‡kÐlY Ki| 4 
[Aa¨vq 3 I 5 Gi mgš̂‡q] 

1bs cÖ‡kœi DËi 

h †Kv‡bv Zij‡K Zvc cÖ̀ v‡bi gva¨‡g ev‡®• cwiYZ K‡i Zv‡K 
cybivq kxZjxKi‡Yi gva¨‡g Zi‡j cwiYZ Kivi c×wZ‡K cvZb e‡j| 

i ewW †¯•Ö‡Z cÖ_‡g wbtmiY N‡U, AZtci e¨vcb N‡U| hLb 
evwni †_‡K Pvc cÖ‡qvM Kiv nq, ZLb ewW †¯•Öi †fZ‡i M¨v‡mi 
Pvc evB‡ii Zzjbvq †ewk nq| ZvB Pvc cÖ‡qvM Ki‡j mi“ wQ ª̀c‡_ 
M¨v‡mi AYymg–n D”PPvc †_‡K wbæPvc AÂ‡j †ewi‡q Av‡m| GB 
cÖwµqv‡K wbtmiY e‡j| 
Gici †ei n‡q Avmv M¨vm Pvicv‡k ¯̂Ztù‚Z©fv‡e Qwo‡q co‡Z 
_v‡K| GB cÖwµqv‡K e¨vcb e‡j| GRb¨ ewW †¯•Ö‡Z Av‡M wbtmiY 
N‡U Ges c‡i e¨vcb N‡U| 

j 'A' †gŠ‡ji `yBwU AvB‡mv‡Uvc h_vµ‡g 35A I 37A. 
awi 35A AvB‡mv‡Uv‡ci kZKiv cwigvY, x% 
 37A AvB‡mv‡Uv‡ci kZKiv cwigvY n‡e (100 – x)% 
Ges 'A' †gŠ‡ji Av‡cw¶K cvigvYweK fi, 35.5| 

myZivs, x  35 + (100 – x)  37
100  = 35.5 

 ev, 35x + 3700 – 37x
100  = 35.5 

 ev, 3700 – 2x
100  = 35.5 

 ev, 3700 – 2x = 35.5  100 
 ev, 3700 – 3550 = 2x 
 ev, 2x = 150 
  x = 75 
A_©vr, 35A AvB‡mv‡Uv‡ci kZKiv cÖvc¨Zvi cwigvY = 75% 
Ges 37A AvB‡mv‡Uv‡ci kZKiv cÖvc¨Zvi cwigvY = (100 – 75)% 
  = 25% 

k †h‡nZz 'A' †gŠ‡ji Av‡cw¶K cvigvYweK fi 35.5 Ges Gi 
`yBwU AvB‡mv‡Uvc (35A I 37A) Av‡Q †m‡nZz †gŠjwU n‡jv †K¬vwib| 
Avevi Aci †gŠj B Gi cvigvYweK msL¨v 19| myZivs B †gŠjwU 
n‡jv cUvwkqvg (K)| 
Cl †gŠjwU AvqwbK I mg‡hvRx Dfq eÜb MVb Ki‡jI K †gŠjwU 
ïaygvÎ AvqwbK eÜb MVb K‡i| wb‡æ Zv we‡kÐlY Kiv n‡jvÑ 

K I Cl †gŠjØq Øviv MwVZ KCl †hŠ‡Mi eÜb cÖK…wZ : 
K I Cl Gi B‡jKUªb web¨vm K‡i cvB, 
19K  1s2 2s2 2p6 3s2 3p6 4s1 
17Cl  1s2 2s2 2p6 3s2 3p5 
K cigvYy Zvi me©ewnt¯’ 4s1 kw³¯@‡ii GKwU B‡jKUªb Z¨vM 
K‡i wbKU¯’ wbw®Œq M¨vm AvM©‡bi w¯’wZkxj AóK KvVv‡gv jvf 
K‡i Ges K+ 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 K+ I Cl– AvqbØq wecixZ Avavbhy³ nIqvq Zviv 
ci¯•i w¯’i ˆe`ÿ wZK AvKl©Y kw³ Øviv hy³ n‡q KCl AvqwbK 
†hŠM MVb K‡i| 

 

Cl 

K+ 

K-cigvYy Cl-cigvYy 
 e + e 

K+ Avqb Cl– Avqb 

K 

Cl 

 
wPÎ : KCl †hŠM MVb cÖwµqv 

Avevi, C I Cl †gŠjØq Øvv MwVZ CCl4 †hŠ‡Mi eÜb cÖK…wZ : 
Kve©b (C) I †K¬vwi‡bi (Cl) B‡jKUªb web¨vm n‡Z cvB, 

6*C = 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| Gfv‡e Kve©b I †K¬vwib cigvYy B‡jKUªb 
†kqv‡ii gva¨‡g mg‡hvRx eÜb Øviv Ave× nq| 

 

Cl
Cl 

Cl 

C

Cl 













 
wPÎ : CCl4 AYyi MVb 

cÖkœ  01 
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 wm× †MvjAvjy + H2O 
GbRvBg

  A 
GbRvBg

  B 
+ CO2 (GLv‡b A I B cÖZxKx A‡_© e¨eüZ n‡q‡Q) 

K. cvwb †hvRb wewµqv Kv‡K e‡j? 1 
L. ivmvqwbK mvg¨ve¯’v GKwU Pjgvb cÖwµqvÑ e¨vL¨v Ki| 2 
M. A †hŠ‡Mi cÖwZwU †gŠ‡ji kZKiv mshywZ wbY©q Ki| 3 
N. B †hŠM †_‡K wf‡bMvi cȪ ‘wZ mgxKiYmn eY©bv Ki| 4 

[Aa¨vq 6 I 12 Gi mgš̂‡q] 

2bs cÖ‡kœi DËi 

h A‡bK mgq †`Lv hvq, AvqwbK †hŠMMy‡jv †Kjvm ev ùwUK 
MV‡bi Rb¨ GK ev GKvwaK cvwbi AYyi mv‡_ hy³ nq| G ai‡bi 
wewµqv‡K cvwb‡hvRb wewµqv 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| GKBmv‡_ 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 `ywU wewµqvB Avm‡j mgvbfv‡e Pj‡Z _v‡K| ZvB ejv 
hvq, ivmvqwbK mvg¨ve¯’v GKwU MwZkxj Ae¯’v| 

j DÏxc‡Ki wewµqvwU m¤•–Y© K‡i cvB, 

wm× †Mvj Avjy [(C6H10O5)n] + H2O GbRvBg
 C6H12O6

(A)
             

 
 2CH3 – CH2 – OH + 2CO2 
      B_vbj (B) 
A_©vr 'A' †hŠMwU n‡jv C6H12O6 Ges Gi cÖwZwU †gŠ‡ji kZKiv 
mshywZ wb‡P wbY©q Kiv n‡jv : 
C6H12O6 Gi AvYweK fi = 12  6 + 1  12 + 16  6 = 180 

myZivs C6H12O6 †hŠ‡M C Gi kZKiv mshywZ = 
12  6

180   100 = 40% 

               Ó         Ó    H  Ó    Ó       Ó     = 
1  12

180   100 = 6.67% 

 C6H12O6 †hŠ‡M O Gi kZKiv mshywZ = 
16  6

180   100 = 53.33% 

ZvB ejv hvq, MÐy‡KvR †hŠ‡Mi kZKiv mshywZ‡Z 40% Kve©b,  
6.67% nvB‡Wv‡Rb I 53.33% Aw·‡Rb we`¨gvb| 

k DÏxc‡Ki 'B' †hŠMwU n‡jv B_vbj (C2H5OH)| B_vbj‡K 
K2Cr2O7 I H2SO4 Øviv RvwiZ Ki‡j cÖv_wgK Ae¯’vq B_vb¨vj 
I cieZ©x‡Z B_vbwqK GwmW Drcbœ nq| 

 C2H5OH
B_vbj

  + [O] K2Cr2O7
H2SO4

  CH3 – CHO
B_vb¨vj

  

 CH3 – CHO
B_vb¨vj

 + [O] K2Cr2O7
H2SO4

  CH3 – COOH
B_vbwqK GwmW

  

Gfv‡e cÖvß B_vbwqK Gwm‡Wi (4 – 10)% Rjxq `ªeY‡KB 
wf‡bMvi e‡j| 
AZGe, C2H5OH n‡Z wf‡bMvi cȪ ‘Z Kiv m¤¢e| 

 23A, 24B, 29C 
 [A, B, C cÖPwjZ cÖZxK bq] 

K. †gvj Kv‡K e‡j? 1 

L. M
2  Na2CO3 ª̀eY ej‡Z Kx †evSvq? 2 

M. ch©vq mviwY‡Z A †gŠ‡ji Ae¯’vb B‡jKUªb web¨v‡mi 
mvnv‡h¨ wbY©q Ki| 3 

N. B I C †gŠj `yBwUi B‡jKUªb web¨vm mvaviY wbq‡gi 
e¨wZµgÑ we‡kÐlY Ki| 4 

[Aa¨vq 4 Gi Av‡jv‡K] 
3bs cÖ‡kœi DËi 

h †gvj n‡jv ivmvqwbK c`v_© cwigv‡ci GKK| †Kv‡bv ivmvqwbK 
c`v‡_©i cvigvYweK fi A_ev AvYweK fi‡K MÖv‡g cÖKvk Ki‡j 
†h cwigvY cvIqv hvq, Zv‡K mswkÐó c`v‡_©i †gvj e‡j| 

i cÖwZ wjUvi ª̀e‡Yi g‡a¨ hw` M2  A_©vr 0.5M ª̀e `ªexf‚Z _v‡K 
Zv‡K H `ªe‡Yi †mwg‡gvjvi ª̀eY e‡j| 
Na2CO3-Gi AvYweK fi = 23  2 + 12 + 16  3 
  = 106 
GLb 1 wjUvi 1M Na2CO3 ª̀e‡Y Na2CO3 Gi cwigvY = 106g 
         Ó      0.5M   Ó     Ó       Ó      Ó     Ó = (106  0.5)g 
   = 53g 

AZGe 1L Na2CO3 Gi `ªe‡Y M2  (0.5M) ev 53g Na2CO3 `ªexf‚Z 
_vK‡j Zv‡K 0.5M Na2CO3 ª̀eY e‡j| 

j f¨vbvwWqvg (V) †gŠjwUi B‡jKUªb web¨vm wbæiƒc : 
23V  1s2 2s2 2p6 3s2 3p6 3d3 4s2. 
f¨vbvwWqv‡gi me©‡kl B‡jKUªbwU d orbital-G cÖ‡ek Kivq GwU d 
block †gŠj| 
ch©vq wbY©qt f¨vbvwWqv‡gi B‡jKUªbmg–n †gvU 4wU ¯@‡i web¨¯@| 
myZivs 23V PZz_© ch©v‡qi †gŠj| 
MÖ“c wbY©qt f¨vjvwWqvg †gŠjwU d block †gŠj nIqvq Gi MÖ“c n‡e d 
AiweUv‡ji †gvU e I †hvR¨Zv ¯@‡ii †gvU e Gi †hvMdj, 
A_©vr, d AiweUv‡ji e + s AiweUv‡ji e = 3 + 2 = 5 A_©vr 23V 
†gŠjwU MÖ“c-5 G Aew¯’Z| 
AZGe, f¨vbvwWqvg (V) †gŠjwU ch©vq mviwYi 4_© ch©v‡qi MÖ“c-5 
G Aew¯’Z| 

k 24Cr I 29Cu †gŠj `yBwUi e web¨vm mvaviY wbq‡g Kiv hvq 
bv| wb‡æ Zv we‡kÐlY Kiv n‡jvt 
AvdevD bxwZ Abymv‡i cigvYy‡Z B‡jKUªb AiweUvjmg–‡ni kw³i 
µgvbymv‡i, Kg †_‡K †ewk kw³m¤•bœ AiweUv‡j cÖ‡ek Ki‡e| 
myZivs Cr I Cu Gi e web¨vm wbæiƒct 
24Cr  1s2 2s2 2p6 3s2 3p6 3d4 4s2 
29Cu  1s2 2s2 2p6 3s2 3p6 3d9 4s2 
wKš‘ mgkw³m¤•bœ AiweUvjmg–n Aa©c–Y© ev c–Y© Ae¯’vq B‡jKUªb 
web¨vm AwaK myw¯’wZ AR©b K‡i| A_©vr, np3, np6, nd5, nd10, nf7 
I nf14 web¨vm AwaKZi ¯’vqx nq| G Kvi‡Y 24Cr I 29Cu †gŠ‡ji 
e web¨vm e¨wZµg wbq‡g nq| myZivs 24Cr I 29Cu †gŠ‡ji e 
web¨vm wbæiƒc nqt 
24Cr  1s2 2s2 2p6 3s2 3p6 3d5 4s1 
29Cu  1s2 2s2 2p6 3s2 3p6 3d10 4s1 
AZGe, 24Cr I 29Cu †gŠjØ‡qi e web¨vm mvaviY wbq‡gi 
e¨wZµg nq| 

cÖkœ  02 cÖkœ  03 

GbRvBg 
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†gŠj ch©vq me©ewnt¯@‡ii B‡jKUªb 

X 2 ns2np2 

Y 3 ns2np5 
Z 3 ns1 

 X, Y, Z cÖPwjZ cÖZxK bq| 
K. Av‡cw¶K cvigvYweK fi Kv‡K e‡j? 1 
L. †Wv‡eivBbvi Îqx m–ÎwU e¨vL¨v Ki| 2 
M. Y †gŠ‡ji AYyi eÜb MVb cÖwµqv WvqvMÖvg wPÎmn eY©bv 

Ki| 3 
N. X I Y †gŠj Øviv MwVZ †hŠM cvwb‡Z ª̀exf‚Z nq bv 

wKš‘ Y I Z †gŠj Øviv MwVZ †hŠM cvwb‡Z ª̀exf‚Z nq 
†Kb? we‡kÐlY Ki| 4 

[Aa¨vq 5 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h †Kv‡bv †gŠ‡ji GKwU cigvYy, Kve©b-12 cigvYyi f‡ii 1
12 

As‡ki Zzjbvq hZMyY fvix Zv‡K H †gŠ‡ji Av‡cw¶K cvigvYweK 
fi e‡j| 
myZivs †Kv‡bv †gŠ‡ji Av‡cw¶K cvigvYweK fi  

= 
†gŠ‡ji GKwU cigvYyi fi

GKwU Kve©b-12 AvB‡mv‡Uv‡ci cvigvYweK f‡ii 1
12 Ask

 

i Rvg©vb weÁvbx †Wv‡eivBbvi 1817 mv‡j GKwU m–Î cÖKvk 
K‡ib| hv †Wv‡eivBbvi Îqx m–Î bv‡g cwiwPZ| m–ÎwU wbæiƒcÑ 
ivmvqwbKfv‡e m`„k Ggb wZbwU †gŠ‡ji g‡a¨ wØZxqwUi 
cvigvYweK fi cÖvq cÖ_g I wØZxq †gŠ‡ji cvigvYweK f‡ii 
†hvMd‡ji A‡a©K ev Zvi wbKUeZ©x| 
†Wv‡eivBbv‡ii Îqx m–‡Îi e¨vL¨v : wjw_qvg (Li) †mvwWqvg (Na) I 
cUvwkqvg (K) Gi ivmvqwbK a‡g©i wgj _vKvq wjw_qvg (Li) I 
cUvwkqv‡gi (K) cvigvYweK f‡ii (7 + 39) †hvMd‡ji A‡a©K 23 
hv †mvwWqv‡gi cvigvYweK fi| 

j DÏxc‡Ki K †gŠjwU n‡jv †K¬vwib (Cl), KviY Cl ch©vq mviwYi 
3 bs ch©v‡qi I MÖ“c-17 Gi †gŠj| Cl †gŠjwUi wØcigvYyK AYy 
MV‡b ivmvqwbK eÜb wb‡P wPÎmn eY©bv Kiv n‡jvÑ 
Cl Gi B‡jKUªb web¨vm, 17Cl 1s2 2s2 2p6 3s2 3p5 
B‡jKUªb web¨vm n‡Z †`Lv hvq, Cl Gi †kl K¶c‡_ 7wU B‡jKUªb 
we`¨gvb| d‡j AóK c–i‡Yi Rb¨ Gi GKwU B‡jKUªb cÖ‡qvRb| 
G‡¶‡Î ỳwU †K¬vwib (Cl) cigvYy ci¯•i GKwU K‡i B‡jKUªb 
†kqvi K‡i wbKUeZ©x wbw®Œq M¨vm 18Ar Gi B‡jKUªb web¨vm (1s2 
2s2 2p6 3s2 3p6) jvf K‡i Ges Cl2 AYy MVb K‡i| 

 
 Cl-cigvYy Cl-cigvYy   Cl2-AYy 

wPÎ : Cl2 AYyi MVb cÖwµqv 

k DÏxc‡Ki wØZxq ch©v‡qi 'X' †gŠjwU n‡jv Kve©b (C) Ges 
Z…Zxq ch©v‡qi 'Y' I 'Z' †gŠj `yBwU h_vµ‡g †K¬vwib I †mvwWqvg| 
myZivs 'ZY' A_©vr NaCl cvwb‡Z ª̀exf‚Z n‡jI 'XY' A_©vr CCl4 
†hŠMwU cvwb‡Z `ªexf‚Z nq bv| wb‡æ Zv we‡kÐlY Kiv n‡jvÑ 
cvwb GKwU †cvjvi †hŠM| cvwbi AYy‡Z we`¨gvb nvB‡Wªv‡Rb I 
Aw·‡R‡bi g‡a¨ Zwor FYvÍKZvi cv_©K¨ AwaK nIqvq G‡`i 
g‡a¨ †cvjvivqb N‡U| d‡j Aw·‡Rb (O) cigvYywU AvswkK 
FYvÍK Ges nvB‡Wªv‡Rb cigvYywU AvswkK abvÍK PvR©cÖvß nq| 

 
O 

H+ H+ 

2 

 
wPÎ : cvwbi †cvjvwiwU 

GLb NaCl †K cvwb‡Z ª̀exf‚Z Ki‡j †hŠMwU cÖ_‡g abvÍK I 
FYvÍK Avq‡b we‡qvwRZ n‡e| G‡¶‡Î NaCl Gi abvÍK cÖvš@ 
(Na+) cvwbi AYyi FYvÍK cÖvš@ ev Aw·‡Rb Øviv AvKwl©Z n‡e| 
Aciw`‡K, FYvÍK cÖv‡š@ (Cl–) cvwbi abvÍK ev nvB‡Wªv‡Rb cÖvš@ 
Øviv AvKwl©Z n‡e| AvKl©‡Yi Kvi‡Y †hŠ‡Mi abvÍK I FYvÍK cÖvš@ 
ci¯•i †_‡K wew”Qbœ n‡q cvwbi †cvjvi AYy wecixZ cÖvš@ w`‡q 
cwi‡ewóZ _v‡K Ges cvwb‡Z ª̀exf‚Z nq| G‡¶‡Î, 'Like dissolves 
like' bxwZ Abym„Z nq| Gfv‡e NaCl cvwb‡Z ª̀exf‚Z nq| 

 
wPÎ : cvwbi AYy ms‡hvwRZ NaCl 

Aciw`‡K CCl4 GKwU mg‡hvRx †hŠM| C I Cl ci¯•‡ii mv‡_ 
B‡jKUªb †kqv‡ii gva¨‡g CCl4 †hŠM MVb K‡i| mg‡hvRx †hŠM 
†cvjvi ª̀ve‡Ki ms¯•‡k© Avm‡jI abvÍK I FYvÍK cÖv‡š@i m„wó 
n‡Z cv‡i bv| d‡j †cvjvi ª̀ve‡Ki abvÍK I FYvÍK cÖvš@ Øviv 
AvK…ó nq bv| GKvi‡Y CCl4 †cvjvi ª̀e‡K `ªexf‚Z nq bv| 
myZivs NaCl †hŠMwU cvwb‡Z ª̀exf‚Z n‡jI CCl4 †hŠMwU cvwb‡Z 
`ªexf‚Z nq bv| 

  
       He 
        

X Mg Y    Z  

K. DfgyLx wewµqv Kv‡K e‡j? 1 
L. Aw·‡R‡bi †hvRbx Ges †hvR¨Zv B‡jKUªb GK bqÑ 

e¨vL¨v Ki| 2 
M. X, Y Ges Z †gŠj wZbwUi B‡jKUªb Avmw³i µg e¨vL¨v Ki| 3 
N. X Ges Z †gŠj ỳBwU Dfq AZ¨š@ mwµq †gŠj wKš‘ 

Zv‡`i mwµqZvi KviY wfbœÑ we‡kÐlY Ki| 4 
 [Aa¨vq 4 Gi Av‡jv‡K] 

cÖkœ  04 

cÖkœ  05 
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5bs cÖ‡kœi DËi 

h †h ivmvqwbK wewµqvq wewµqK c`v_© wewµqv K‡i Drcv‡` 
cwiYZ nq Avevi Drcv` c`v_©My‡jv wewµqv K‡i cybivq wewµqK 
c`v‡_© cwiYZ nq Zv‡K DfgyLx wewµqv ejv nq| 

i Aw·‡R‡bi B‡jKUªb web¨vm n‡jvÑ 
 8O  1s2 2s2 2p4 
B‡jKUªb web¨vm †_‡K †`Lv hvq, Aw·‡R‡bi †kl K¶c‡_ 6wU 
B‡jKUªb i‡q‡Q A_©vr Gi †hvR¨Zv B‡jKUªb 6|  
wKš‘ Aw·‡Rb Ab¨ cigvYyi mv‡_ hy³ nIqvi mgq 2wU B‡jKUªb 
MÖnY K‡i A_ev 2wU B‡jKUªb †kqvi K‡i A_©vr Aw·‡R‡bi 
†hvRbx 2| ZvB Aw·‡R‡bi †hvRbx I †hvR¨Zv B‡jKUªb mgvb bq|  

j DÏxc‡Ki Mg Gi ev‡gi I Wv‡bi X, Y I Z †gŠj wZbwU 
h_vµ‡g Na, Al I Cl| G †gŠj wZbwUi B‡jKUªb Avmw³i µg 
wb‡æ e¨vL¨v Kiv n‡jvÑ 
B‡jKUªb Avmw³ n‡jv M¨vmxq Ae¯’vq †Kv‡bv †gŠ‡ji GK †gvj 
M¨vmxq cigvYy‡Z GK †gvj B‡jKUªb cÖ‡ek Kwi‡q GK †gvj 
FYvÍK Avq‡b cwiYZ Ki‡Z wbM©Z kw³i cwigvY| GKB ch©v‡qi 
hZB evg †_‡K Wv‡b hvIqv hvq †gŠjmg–‡ni cvigvYweK msL¨v 
e„w×i mv‡_ mv‡_ wbDwK¬qv‡m abvÍK PvR© e„w× cvq Ges 
me©ewnt¯’ kw³¯@‡i GKwU K‡i B‡jKUªb hy³ nq| wKš‘ 
kw³¯@‡ii msL¨v e„w× cvq bv| d‡j GKB ch©v‡qi evg †_‡K Wvb 
w`‡K †M‡j wbDwK¬qvm KZ…©K me©ewnt¯’ kw³¯@‡ii B‡jKUª‡bi 
cÖwZ AvKl©Y e„w× cvq| G‡Z cigvYyi AvKvi n«vm cvq| d‡j 
GKB ch©v‡qi hZB evg †_‡K Wvb w`‡K hvIqv hvq †gŠjmg–‡ni 
B‡jKUªb Avmw³ ZZB e„w× cvq| 
†h‡nZz †gŠj wZbwUi g‡a¨ Na Gi AvKvi me‡P‡q eo I Cl Gi 
AvKvi me‡P‡q †QvU Ges Al Zv‡`i ga¨eZ©x †gŠj| myZivs †gŠj 
wZbwUi B‡jKUªb Avmw³i µg n‡e, Na < Al < Cl. 

k DÏxc‡Ki X I Z †gŠj ỳBwU h_vµ‡g †mvwWqvg I †K¬vwib| G 
†gŠjØq AZ¨š@ mwµq A_P G mwµqZvi KviY wfbœ| Zv wb‡æ 
we‡kÐlY Kiv n‡jvÑ 
Na MÖ“c-1 Gi †gŠj hv ¶vi avZz| ¶vi avZzmg–n me©‡kl kw³¯@‡i 
1wU gvÎ B‡jKUªb _v‡K, hv Z¨vM K‡i GKK abvÍK Avq‡b 
cwiYZ nq| †mvwWqvg Z_v ¶vi avZzmg–‡ni mwµqZv cvwbi mv‡_ 
wewµqvq eySv hvq| 
 2Na + 2H2O  2NaOH + H2 
GLv‡b, †mvwWqvg cvwbi mv‡_ GZ Zxeªfv‡e wewµqv K‡i †h, 
ms‡hv‡Mi mgq AvMyb a‡i hvq| Avevi, †K¬vwib MÖ“c-17 Gi †gŠj hv 
n¨v‡jv‡Rb bv‡g cwiwPZ| G‡`i me©‡kl K¶c‡_ 7wU B‡jKUªb 
_v‡K| d‡j Giv 1wU B‡jKUªb MÖnY ev †kqv‡ii gva¨‡g FYvÍK 
Avqb/†hŠM MVb K‡i| †K¬vwib Z_v n¨v‡jv‡Rbmg–‡ni mwµqZv 
cvwbi mv‡_ wewµqvq eySv hvq| 
 2Cl2 + 2H2O  4HCl + O2 
myZivs Na I Cl †gŠj ỳBwUi mwµqZvi KviY wfbœ| 

 CnH2n – 2                  CnH2n 
     A B 
 GLv‡b n = 3 

K. cÖkgb wewµqv Kv‡K e‡j? 1 
L. g¨vM‡bwkqvg‡K g„r¶vi avZz ejv nq †Kb? 2 
M. A GKwU Am¤•„³ nvB‡WªvKve©b cix¶vi gva¨‡g kbv³ Ki| 3 
N. B †_‡K cÐvw÷ª‡Ki †evZj cȪ ‘wZ m¤¢eÑ we‡kÐlY Ki|4 

 [Aa¨vq 11 Gi Av‡jv‡K] 
6bs cÖ‡kœi DËi 

h †h wewµqvq GwmW I ¶vi ci¯•‡ii mv‡_ wewµqv K‡i jeY I 
cvwb Drcbœ K‡i, †mB wewµqv‡K cÖkgb wewµqv e‡j| 

i †hme avZz gvwU‡Z †hŠM wn‡m‡e cvIqv hvq Ges cvwbi mv‡_ 
wewµqv K‡i ¶vi ˆZwi K‡i Zv‡`i‡K g„r¶vi avZz e‡j| ˆewkó¨ 
Abymv‡i ch©vq mviwYi MÖ“c-2 Gi †gŠjmg–n‡K g„r¶vi avZz ejv 
nq| K¨vjwmqvg ch©vq mviwYi MÖ“c-2 G Ae¯’vb K‡i| GwU cvwbi 
mv‡_ wewµqv K‡i ¶vi Ca(OH)2 ˆZwi K‡i| ZvB K¨vjwmqvg‡K 
g„r¶vi avZz ejv nq|  

j DÏxc‡Ki 'A' Gi mvaviY ms‡KZ CnH2n–2 Ges n = 3| myZivs 
'A' †hŠMwU n‡jv C3H4 A_©vr †cÖvcvBb| 
†cÖvcvBb †hŠMwUi Am¤•„³Zvi cix¶v wb‡P mgxKiYmn eY©bv Kiv 
n‡jvÑ 
†cÖvcvBb †hŠ‡Mi g‡a¨ jvj-Kgjv e‡Y©i †eªvwgb ª̀eY †hvM Ki‡j 
cÖ_‡g 1, 2-WvB‡eªv‡gv †cÖvwcb Drcbœ nq| c‡i Drcbœ †hŠ‡M 
AwZwi³ †eªvwgb ª̀e‡Yi mv‡_ wewµqv K‡i 1, 1, 2, 2-†UªUªv‡eªv‡gv 
†cÖv‡cb †hŠM ˆZwi K‡i| G wewµqvq †eªvwg‡bi jvj-Kgjv eY© 
AcmvwiZ n‡q eY©nxb nq|  
CH3 – C  CH + Br – Br  CH3CBr = CHBr 
          †cÖvcvBb 1, 2 WvB‡eªv‡gv †cÖvwcb 
CH3CBr = CH Br + Br – Br  CH3CBr2 = CHBr2 
1, 2-WvB‡eªv‡gv †cÖvwcb 1, 1, 2, 2-†UªUv‡eªv‡gv †cÖv‡cb 
†cÖv‡cBb †h GKwU Am¤•„³ †hŠM Zv G wewµqvwU Øviv cÖgvwYZ nq|  

k DÏxc‡Ki 'B' †gŠjwU n‡jv †cÖvwcb| †cÖvwcb n‡Z cÐvw÷‡Ki 
†evZj cȪ ‘Z Kiv m¤¢e| wb‡æ Zv we‡kÐlY Kiv n‡jvÑ 
UvBUvwbqvg †K¬vivB‡Wi Dcw¯’wZ‡Z 140 atm Pv‡c 120C 
ZvcgvÎvq †cÖvwcb‡K DËß Ki‡j cwj‡cÖvwcb Drcbœ nq| hv n‡Z 
cÐvw÷‡Ki †evZj ˆZwi Kiv m¤¢e| 

 n







CH2 = CH

 |
CH3

 140 atm 120C

UvBUvwbqvg †K¬vivBW

 










– CH2 – 

CH3
 |
CH –

  (cwj‡cÖvwcb)
n 

           (†cÖvwcb)  

  

 
  cvÎ-A cvÎ-B 

K. ivmvqwbK eÜb Kv‡K e‡j? 1 
L. HF †K †cvjvi mg‡hvRx †hŠM ejv nq †Kb? 2 
M. A cv‡Îi †hŠ‡Mi NbgvÎv wbY©q Ki| 3 
N. A I B cv‡Îi †hŠ‡Mi wgkÖ‡Y Drcbœ `ªe‡Yi cÖK…wZ 

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

cÖkœ  06 

cÖkœ  07 
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7bs cÖ‡kœi DËi 

h AYy‡Z Dcw¯’Z cigvYymg–n †h AvKl©Y e‡ji Kvi‡Y G‡K 
Ac‡ii mv‡_ hy³ _v‡K Zv‡K ivmvqwbK eÜb e‡j|  

i †h mg‡hvRx †hŠ‡M †cvjvwiwUi m„wó nq Zv‡K †cvjvi †hŠM 
e‡j| †d¬vwi‡bi Zwor FYvÍKZv nvB‡Wªv‡Rb A‡c¶v †ewk| ZvB 
H  F G †kqviK…Z B‡jKUªbhyMj F cigvYyi w`‡K †ewk AvK…ó 
nq| d‡j F cigvYy‡Z AvswkK FYvÍK cÖvß Ges H cigvYy‡Z 
AvswkK abvÍK cÖv‡š@i m„wó nq| G Kvi‡Y HF †cvjvi †hŠM| 

j 'A' cv‡Îi †hŠMwU n‡jv HNO3| HNO3 Gi NbgvÎv wb‡P wbY©q 
Kiv n‡jvÑ 
GLv‡b, HNO3 Gi AvYweK fi, M = (1 + 14 + 16  3) = 63g 
Avgiv Rvwb, 

 w = 
SVM
1000 

ev, s = 
w  1000

VM  

†`Iqv Av‡Q, 
HNO3 Gi fi, w = 25g 

HNO3 Gi AvqZb, V = 200 mL 
 HNO3 Gi NbgvÎv, S = ? 

 = 
25  1000
200  63  

 = 1.984M 
AZGe, HNO3 Gi NbgvÎv, S = 1.98M. 

k DÏxc‡Ki cvÎ-A I cvÎ-B Gi †hŠM‡K GK‡Î wgwkÖZ Ki‡j 
wbæiƒc wewµqv msNwUZ nq| 
 HNO3  +  NaOH     NaNO3 + H2O 
  63g           40g 
GLb, 63g. HNO3 wewµqv K‡i NaOH Gi 40g Gi mv‡_ 

        1        Ó       Ó       Ó      Ó    Ó   
40
63    Ó    Ó 

        25      Ó       Ó       Ó      Ó    Ó   
40  25

63   Ó    Ó 

     = 15.87g  Ó    Ó 

myZivs ª̀e‡Y NaOH Gi cwigvY †ewk Av‡Q| A_©vr cÖkg‡bi ciI 
AwZwi³ NaOH _vK‡e, (25 – 15.87)g = 9.13g 
AZGe, cvÎØ‡qi †hŠ‡Mi wgkÖ‡Yi cÖK…wZ ¶vixq n‡e| 
 

 wb‡Pi wewµqvMy‡jv c–Y© Ki| 
 (i) PbCl2 + Cl2  PbCl4 
 (ii) 2Na + Cl2  2NaCl 

K. myß †hvRbx Kv‡K e‡j? 1 
L. Cl2 Ges 2Cl Gi g‡a¨ cv_©K¨ †jL| 2 
M. (i) bs wewµqvi mvnv‡h¨ †`LvI †h RviY-weRviY GKwU 

hyMcr NUbv| 3 
N. mKj ms‡kÐlY wewµqvB ms‡hvRb wewµqv wKš‘ mKj 

ms‡hvRb wewµqv ms‡kÐlY wewµqv bqÑ DÏxc‡Ki (i) bs 
I (ii) bs wewµqvi mvnv‡h¨ we‡kÐlY Ki| 4 

[Aa¨vq 7 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h †Kv‡bv †gŠ‡ji m‡e©v”P †hvRbx I mwµq †hvRbxi cv_©K¨‡K 
myß †hvRbx e‡j| 

i Cl2 Øviv †K¬vwi‡bi 1wU AYy‡K eySvq Avi 2Cl Øviv †K¬vwi‡bi 
2wU cigvYy‡K eySvq| Cl2 AYy ¯̂vaxbfv‡e PjvPj Ki‡Z cv‡i wKš‘ 
2Cl cigvYy ¯̂vaxbfv‡e PjvPj Ki‡Z cv‡i bv| Cl2 AYy cÖK…wZ‡Z 
we`¨gvb A_P 2Cl cigvYy ¯^vfvweK Ae¯’vq cÖK…wZ‡Z cvIqv hvq 
bv|  Cl2 AYyi g‡a¨ mg‡hvRx eÜb we`¨gvb wKš‘ 2Cl cigvYyi 
g‡a¨ †Kv‡bv eÜb Dcw¯’Z †bB| 

j DÏxc‡Ki (i) bs wewµqvq RviY-weRviY N‡U‡Q| wewµqvwU n‡jv : 
 PbCl2 + Cl2  PbCl4 
D³ wewµqvwU‡K AvqwbZ K‡i cvB, 

       RviY 
 

+2
Pb

–1
Cl2 + 

0
Cl2  

+4
Pb

–1
Cl4 

 

        weRviY 
A_©vr D³ wewµqvq PbCl2 Gi Pb2+ Avqb 2wU B‡jKUªb Z¨vM K‡i 
Pb4+ Avq‡b cwiYZ n‡q‡Q| myZivs Pb2+

 Gi RviY N‡U‡Q| 
 RviY Aa© wewµqv : Pb – 2e–  Pb4+ 
Avevi, DcwiD³ wewµqvq Cl2 AYy 2wU B‡jKUªb MÖnY K‡i| Cl2

 

Gi weRviY N‡U‡Q| 
 weRviY Aa© wewµqv : Cl2 + 2e–  2Cl– 

Avgiv Rvwb, wewµqKØ‡qi g‡a¨ B‡jKUªb Av`vb-cÖ̀ v‡bi gva¨‡g 
†h wewµqv msNwUZ nq Zv‡K †iW· ev RviY-weRviY e‡j| 
myZivs DÏxc‡Ki (i)bs wewµqvq B‡jKUª‡bi Av`vb-cÖ̀ vb N‡U‡Q 
Ges (i) bs wewµqv GKwU RviY-weRviY wewµqv| A_©vr D³ 
wewµqvi †¶‡Î RviY-weRviY GKwU hyMcr NUbv| 

k mKj ms‡kÐlY wewµqvB ms‡hvRb wewµqv wKš‘ mKj ms‡hvRb 
wewµqv ms‡kÐlY wewµqv bqÑ DÏxc‡Ki (i) I (ii) bs wewµqvi 
mvnv‡h¨ wb‡P Zv we‡kÐlY Kiv n‡jvÑ 
 i.   PbCl2 + Cl2  PbCl4 
 ii.  2Na + Cl2  2NaCl 
†h RviY-weRviY wewµqvq `yB ev Z‡ZvwaK ivmvqwbK c`v_© 
ci¯•‡ii mv‡_ hy³ n‡q GKwU gvÎ Drcv` ˆZwi K‡i Zv‡K 
ms‡hvRb wewµqv e‡j| 
DcwiD³ wewµqvØ‡qi g‡a¨ PbCl2 I Cl2 Ges Na I Cl2 ci¯•‡ii 
mv‡_ hy³ n‡q h_vµ‡g PbCl4 I NaCl Drcbœ K‡i| myZivs wewµqv 
`yBwU n‡jv ms‡hvRb wewµqv| 
Avevi, †h mKj ms‡hvRb wewµqvq ïaygvÎ †gŠwjK c`v_© hy³ n‡q 
GKwU gvÎ Drcv` Drcbœ K‡i, Zv‡K ms‡kÐlY wewµqv e‡j| 
D‡jÐwLZ wewµqvØ‡qi g‡a¨ (ii) bs wewµqvwU ms‡kÐlY wewµqv| 
myZivs (i) I (ii) bs wewµqv ỳBwU ms‡hvRb wewµqv n‡jI 
†KejgvÎ (ii) bs wewµqvB ms‡kÐlY wewµqv| 

 

cÖkœ  08 



imvqb     1633 

 ewikvj †evW©Ñ 2023 †mU : K 

  imvqb (eûwbe©vPwb Afx¶v)     1  3  7 welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. imvq‡b AbymÜv‡bI M‡elYv cÖwµqvi 3q avc †KvbwU? 
 E welqe¯‘ m¤•‡K© wKQz aviYv AR©b 
 F cix¶v cÖYvwj wba©viY
 G Z_¨ DcvË msMÖn I we‡kÐlY
 H djvdj wb‡q Av‡jvPbv 
2. bvB‡UªvwMÐmvwi‡bi †evZ‡ji Mv‡q wb‡Pi †Kvb wPýwU _vK‡Z cv‡i? 

 E  F  G  H 

3. Zvc cÖ̀ vb Ki‡j KwVb †_‡K mivmwi ev‡®• cwiYZ nqÑ 
 i. C10H16O(s) ii. C10H8(s) iii. CO2(s) 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
4. cÖK…wZ‡Z cÖvß 35Cl Gi kZKiv cwigvY KZ? 
 E 15% F 35% G 75% H 99%
5. 1s2 2s2 2p6 3s2 3p6 B‡jKUªb web¨vm †`Lv hvqÑ 
 i. S2– G ii. Fe2+ G iii. Sc3+ G 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii

6. 16
  8O2– cÖ̀ Ë Avq‡bi †¶‡ÎÑ 

 E B‡jKUªb msL¨v 10 F wbDUªb msL¨v 10 
 G †cÖvUb msL¨v 10 H fi msL¨v 14
7. †eªvwgb ª̀e‡Yi eY© Kxiƒc? 
 E meyR F †Mvjvwc G bxj H jvj
8. j¨vš’vbvBW mvwii †gŠj KqwU? 
 E 14 F 15 G 17 H 18
9. GKwU †gŠ‡ji B‡jKUªb web¨vmÑ 1s2 2s2 2p6 3s2 3p6 3d10 4s2

 4p6 
4d10 5s2 †gŠjwU †Kvb MÖ“‡ci? 

 E 02 F 04 G 12 H 14 
 wb‡Pi DÏxcKwU c‡o 10 I 11bs cÖ‡kœi DËi `vI : 

†gŠj ch©vq MÖ“c 
P 3 2 
Q 2 17 
R 4 2 

 [P, Q, R cÖPwjZ cÖZxK bq] 
10. Q Ges R Øviv MwVZ †hŠMwU †Kvb `ªve‡K `ªexf‚Z nq? 
 E †K‡ivwmb F †c‡Uªvj
 G cvwb H Kve©b †UUªv‡K¬vivBW
11. DÏxc‡Ki P, Q, R †gŠ‡ji †¶‡ÎÑ 
 i. Zwor FYvÍKZvi µg : Q > R 
 ii. cvigvYweK AvKv‡ii µg : R > P > Q 
 iii. AvqwbKiY kw³i µg : R > P 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii

12. (n – 1)d10ns1 B‡jKUªb web¨v‡mi wbqg †g‡b P‡j †Kvb †gŠjwU? 
 E Cr F Zn G Cu H Fe
13. wb‡Pi †Kvb †hŠ‡M †cvjvwiwU we`¨gvb? 
 E PCl3 F CH4 G CO2 H CH3 – OH
14. MgH2 †Kvb ai‡bi †hŠM? 
 E DØvqx F AvqwbK
 G mg‡hvRx H ˆRe
15. 1A I 7B Øviv MwVZ †hŠ‡M gy³‡Rvo B‡jKUªb KZwU? 
 [†hLv‡b, A Ges B †Kv‡bv cÖPwjZ cÖZxK bq] 
 E 2wU F 3wU G 4wU H 5wU
16. cÐvsK aª“e‡Ki gvbÑ 
 E 4.482  10–23m2kg/s F 1.66  10–24m2kg/s
 G 9.11  10–31m2kg/s H 6.626  10–34m2kg/s
17. KMnO4 †hŠ‡M Mn Gi RviY msL¨v KZ? 
 E + 8 F + 7 G + 6 H + 5
18. STP †Z 10gm A¨v‡gvwbqv M¨v‡mi AvqZb KZ? 
 E 22400 mL F 17 mL 
 G 13.176 mL H 11.76 mL  
19. Sn4+ + Fe2+  Sn2+ + Fe3+ wewµqvwU‡Z †KvbwUi weRviY N‡U‡Q? 
 E Fe2+ F Fe3+ G Sn2+ H Sn4+
20. M¨v‡mvwj‡b kZKiv KZ fvM †c‡Uªvj _v‡K? 
 E 5% F 6% G 10% H 15%
21. Kcv‡ii mv‡_ Ab¨ †Kvb avZz‡K wgwk‡q †eªvÄ ˆZwi Kiv nq? 
 E Fe F Zn G Sn H Pb
22. cÐvw÷K †evZj ˆZwi‡Z †Kvb cwjgviwU e¨eüZ nq? 
 E cwj †cÖvwcb F cwjw_b
 G bvBjb H cwjwfbvBj †K¬vivBW
23. B_vB‡bi wÎeÜ‡b KqwU B‡jKUªb Av‡Q? 
 E 3wU F 4wU G 5wU H 6wU

24. B_vbj
(A)

  
K2Cr2O7


H2SO4

 'X' 
K2Cr2O7


H2SO4

 'Y'  

 'A', 'X', 'Y' Gi †¶‡ÎÑ 
 i. 'X' Gi 40% Rjxq `ªeY g„Z cÖvYx‡K cP‡bi nvZ †_‡K i¶v 

Kivi Rb¨ e¨eüZ nq| 
 ii. 'Y' Gi 4% – 10%  Rjxq `ªeY Lv`¨`ªe¨ msi¶K wn‡m‡e e¨eüZ nq| 
 iii. A Gi 96% Rjxq `ªeY †iKwUdvBW w¯•wiU| 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
25. †KvbwU ïay RviK iƒ‡c wµqv K‡i? 
 E Fe2+ F Fe3+ 

 G Sn2+ H Cu+

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

14  15  16  17  18  19  20  21  22  23  24  25    
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ewikvj †evW©-2023 
 imvqb (ZË¡xq-m„Rbkxj)     1  3  7 welq †KvW  

mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvMmnKv‡i co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU 
cÖ‡kœi DËi w`‡Z n‡e|] 

1| `„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 

2|  
†gŠj MÖ“c  ch©vq 

A 1 3 
B 2 3 
C 16 3 
D 17 3 

 [GLv‡b, A, B, C I D cÖZxKx A‡_© e¨eüZ] 
K. cvZb Kv‡K e‡j? 1 
L. NH+

4 GKwU †hŠMg–jKÑ e¨vL¨v Ki| 2 
M. B I D †gŠj Øviv MwVZ †hŠ‡Mi MVb eY©bv Ki| 3 
N. DÏxc‡Ki A, C, D †gŠjMy‡jvi cvigvYweK e¨vmva© Ges 

Zwor FYvÍKZvi µg GKB n‡e wK bv? we‡kÐlY Ki| 4 

3| Mg(NO3)2   A(s) + B(g) + O2(g) 
K. Ae¯’vš@i †gŠj Kv‡K e‡j? 1 
L. Be GKwU g„r¶vi avZzÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'A' †hŠM MwjZ Ae¯’vq we ỳ̈ r cwienY K‡iÑ 

eY©bv Ki| 3 
N. DÏxc‡Ki M¨vmØ‡qi e¨vc‡bi nvi GKB n‡e wK? 

MvwYwZKfv‡e we‡kÐlY Ki| 4 

4| P, Q, R, S †gŠj PviwUi B‡jKUªb web¨v‡mi ¯@i msL¨v 
h_vµ‡g 2, 2, 3, 3 Ges me©‡kl ¯@‡ii B‡jKUªb msL¨v 
h_vµ‡g 3, 4, 1, 7| 

 [P, Q, R, S cÖZxKx A‡_© e¨eüZ] 
K. wewµqvi nvi Kv‡K e‡j? 1 
L. CH3OH GKwU †cvjvi †hŠMÑ e¨vL¨v Ki| 2 
M. PS3 †hŠMwUi MVb ỳB Gi wbqg AbymiY K‡iÑ eY©bv Ki| 3 
N. QS4 Ges RS †hŠM `ywU cvwb‡Z ª̀exf‚Z n‡e wK bv? 

DË‡ii mc‡¶ hyw³ `vI| 4 

5| (i) X4 GKwU †gŠwjK AYyi ms‡KZ| hvi GKwU AYyi fi 
2.06 10–23g. 

 (ii) M = CnH2n – 2 [n = 3] 
K. †gvjvwiwU Kv‡K e‡j? 1 
L. CO2(s) GKwU EaŸ©cvwZZ c`v_©Ñ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'X' †gŠjwUi Av‡cw¶K cvigvYweK fi wbY©q Ki| 3 
N. 'M' †_‡K cwjgvi cȪ ‘Z Kiv m¤¢e? mgxKiYmn 

we‡kÐlY Ki| 4 
6|   

†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 Avwjwdb 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 

7|   
 
  

NaOH `ªeY FeSO4 `ªeY 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  
8|  

 X   A¨vj‡Kvnj †kÖwYi 1g †hŠM  

 Y  

     Ca 
 
  C   C  

 Z   cÖvK…wZK M¨v‡mi g–j Dcv`vb  

K. cvigvYweK kuvm Kv‡K e‡j? 1 
L. cigvYy‡Z eY©vwj m„wó nq †Kb? e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'X' †_‡K g„Z cÖvYxi †`n msi¶K ˆZwi 

m¤¢eÑ mgxKiYmn eY©bv Ki| 3 
N. DÏxc‡Ki 'Y' †_‡K 'Z' cȪ ‘Z m¤¢e wK bv? mgxKiYmn 

we‡kÐlY Ki| 4 
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DËigvjv 
eûwbe©vPwb Afx¶v 

DË
i 1 F 2 H 3 H 4 G 5 F 6 E 7 H 8 F 9 G 10 G 11 E 12 G 13 H 

14 F 15 E 16 H 17 F 18 * 19 H 20 E 21 G 22 E 23 H 24 G 25 F   

[we. `ª : 18. mwVK DËi : 13.176a ev, 13176.47 mL]

m„Rbkxj 

 `„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] 

1bs 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 
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| 

  
†gŠj MÖ“c  ch©vq 

A 1 3 
B 2 3 
C 16 3 
D 17 3 

 [GLv‡b, A, B, C I D cÖZxKx A‡_© e¨eüZ] 
K. cvZb Kv‡K e‡j? 1 
L. NH+

4 GKwU †hŠMg–jKÑ e¨vL¨v Ki| 2 
M. B I D †gŠj Øviv MwVZ †hŠ‡Mi MVb eY©bv Ki| 3 
N. DÏxc‡Ki A, C, D †gŠjMy‡jvi cvigvYweK e¨vmva© Ges 

Zwor FYvÍKZvi µg GKB n‡e wK bv? we‡kÐlY Ki| 4 
 [Aa¨vq 4 I 5 Gi mgš̂‡q] 

cÖkœ  02 

cÖkœ  01 
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2bs cÖ‡kœi DËi 

h †Kv‡bv Zij‡K Zvc cÖ̀ v‡bi gva¨‡g ev‡®• cwiYZ K‡i Zv‡K 
cybivq kxZjxKi‡Yi gva¨‡g Zi‡j cwiYZ Kivi c×wZ‡K cvZb 
e‡j|  

i `yB ev Z‡ZvwaK †gŠ‡ji GKvwaK cigvYy GK‡Î hy³ n‡q GKwU 
MÖ“c MVb K‡i, hv wewfbœ ivmvqwbK wewµqvq AskMÖn‡Yi mgq 
AcwiewZ©Z †_‡K GKwUgvÎ cigvYyi b¨vq AvPiY K‡i| H 
MÖycwU‡K †hŠMg–jK e‡j| 
NH4

+ GKwU †hŠMg–jK| GLv‡b N I H GB `ywU †gŠj ci¯•i hy³ 
n‡q NH4

+ Avqb MVb K‡i hv GKwU †hŠMg–jK| Gi PvR© + 1|  
NH4

+ Avqb ivmvqwbK wewµqvq AskMÖnY Kivi mgq GKwU 
cigvYyi b¨vq AvPiY K‡i| 

j DÏxc‡Ki B I D Z„Zxq ch©v‡qi 2bs I 17bs MÖ“‡ci †gŠj ỳwU 
h_vµ‡g Mg I Cl| †gŠjØq AvqwbK eÜ‡bi gva¨‡g MgCl2 †hŠM 
MVb K‡i|  
wb‡P B‡jKUªb web¨vm I 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 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 Cl 
Avq‡b cwiYZ nq| GLb wecixZag©x abvÍK Mg2+ Avqb Ges 
`ywU FYvÍK Cl Avqb w¯’i ˆe ỳ̈ wZK AvKl©‡Yi Øviv Ave× n‡q 
MgCl2 AvqwbK †hŠM MVb K‡i| 

 
wPÎ : MgCl2 AYyi MVb 

k DÏxc‡Ki A, C I D †gŠjmg–n h_vµ‡g 11Na, 16S I 17Cl Ges 
G †gŠjmg–‡ni e– web¨vm wbæiƒc : 
 11Na  1s22s22p63s1 
 16S  1s22s22p63s23p4 

 17Cl  1s22s22p63s23p5 

cigvYyi AvKvi/e¨vmva© I Zwor FYvÍKZv GKwU ch©vqe„Ë ag©| 
†h‡Kv‡bv ch©v‡qi hZB evgw`K n‡Z Wvbw`‡K hvIqv hvq cigvYyi 
AvKvi ZZ Kg‡Z _v‡K| Avevi GKB ch©v‡qi evg w`K †_‡K hZ 
Wvb w`‡K hvIqv hvq cvigvYweK msL¨v ZZB evo‡Z _v‡K wKš‘ 
cÖavb kw³¯@i ev‡o bv| cvigvYweK msL¨v evo‡j cigvYyi 
wbDwK¬qv‡m †cÖvUb msL¨v I e– msL¨v e„w× cvq| cigvYyi wbDwK¬qvm 
KZ…©K e– AvKwl©Z nq †ewk| d‡j cigvYyi AvKvi n«vm cvq| A_©vr 
†gŠjmg–‡ni cigvYyi µg n‡eÑ 

Na > S > Cl 
Aciw`‡K GKB ch©v‡qi evg †_‡K Wv‡b †M‡j cigvYy mg–‡ni 
AvKvi K‡g| cvigvYweK e¨vmva© Kg‡j wbDwK¬qvm KZ…©K e– †ewk 
AvKwl©Z nq| A_©vr cigvYyi AvKvi †QvU n‡j Zwor FYvÍKZvi 
gvb ev‡o Ges cvigvYweK e¨vmva© †ewk n‡j Zwor FYvÍ‡Ki gvb 
K‡g| myZivs †gŠjmg–‡ni Zwor FYvÍKZvi µg n‡eÑ 

Cl > S > Na 
AZGe, Na, S I Cl †gŠjmg–‡ni cvigvYweK e¨vmva© I Zwor 
FYvÍKZvi µg wfbœ n‡e| 

 Mg(NO3)2   A(s) + B(g) + O2(g) 
K. Ae¯’vš@i †gŠj Kv‡K e‡j? 1 
L. Be GKwU g„r¶vi avZzÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'A' †hŠM MwjZ Ae¯’vq we ỳ̈ r cwienY K‡iÑ 

eY©bv Ki| 3 
N. DÏxc‡Ki M¨vmØ‡qi e¨vc‡bi nvi GKB n‡e wK? 

MvwYwZKfv‡e we‡kÐlY Ki| 4 
[Aa¨vq 2 I 5 Gi mgš̂‡q] 

3bs cÖ‡kœi DËi 

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

i †h mKj †gŠ‡ji me©ewnt¯’ kw³¯@‡i 2wU B‡jKUªb _v‡K Ges 
2wU B‡jKUªb Z¨vM K‡i AvqwbK †hŠM ˆZwi K‡i Ges hv‡`i 
A·vBWmg–n cvwb‡Z ¶vixq ª̀eY ˆZwi K‡i Ges hv‡`i ag© 
A‡bKUvB ¶vi avZzi g‡Zv Zv‡`i g„r¶vi avZz e‡j| †hgbÑ 

BeO + H2O  Be (OH)2 
†ewiwjqvg avZz DwjÐwLZ ˆewkó¨vej¤̂x nIqvq GwU g„r¶vi avZz| 
ZvQvov MÖ“c-II G Aew¯’Z †gŠjmg–n‡K g„r¶vi avZz e‡j| 
†ewiwjqvg MÖ“c-II G Aew¯’Z| myZivs Be GKwU g„r¶vi avZz| 

j DÏxc‡Ki wewµqvwU m¤•–Y© K‡i cvB, 
Mg(NO3)2  MgO(s) + NO2(g) + O2(g) 
 (A) (B) 
2Mg(NO3)2  2MgO(s) + 4NO2(g) + O2(g) 
 (A) (B) 
 DÏxc‡Ki wewµqvwUi 'A' †hŠMwU n‡jv MgO, hv MwjZ Ae¯’vq 
we`ÿ r cwienY K‡i| wb‡æ Zv hyw³mn eY©bv Kiv n‡jvÑ 
Mg2+ I O2– Avqb Øviv MwVZ †hŠM n‡jv 
MgO| GKwU weKv‡i MwjZ ev ª̀exf‚Z 
Ae¯’vq MgO _v‡K bv| Gevi ª̀eYwU‡Z 
MÖvdvBU ev avZe `Ê Wzwe‡q `ÊØ‡qi mv‡_ 
GKwU evj¦ I e¨vUvwi hy³ Kwi Ges we ỳ̈ r cwienY 

 + – 

Cl– 

Ca2+ 

 

 
eZ©bx c–Y© Kwi| †`Lv hv‡e evj¦wU R¡‡j D‡V‡Q| A_©vr MgO Gi 
MwjZ Ae¯’vq we ỳ̈ r cwien‡Yi Rb¨ `iKvi abvÍK I FYvÍK 
Avqb| MgO MwjZ ev Rjxq `ªe‡Y Mg2+ I O2– Avqb ˆZwi Kivi 
Kvi‡Y †hŠMwU we ỳ̈ r cwienY Ki‡Z cv‡i| 

cÖkœ  03 

O2– 

Mg2+ 
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k Avgiv Rvwb, D”P Nb‡Z¡i ¯’vb n‡Z wbæ Nb‡Z¡i ¯’v‡b †Kv‡bv 
KwVb, Zij ev M¨vmxq e¯‘i ¯̂Ztù‚Z© I mgfv‡e cwie¨vß 
nIqvi cÖwµqvB e¨vcb| e¨vcb e¯‘i fi I Nb‡Z¡i Ici 
wbf©ikxj| wewfbœ M¨v‡mi e¨vcb nvi wewfbœ nq| M¨v‡mi e¨vcb nvi 
H M¨v‡mi NbZ¡ I AvYweK f‡ii eM©g–‡ji e¨¯@vbycvwZK| †h 
M¨v‡mi fi I NbZ¡ hZ Kg n‡e Zvi e¨vcb ZZ †ewk `ª“Z n‡e| 
DÏxc‡Ki wewµqvq Drcbœ M¨vm `ywU n‡jv NO2 I O2| 
myZivs NO2 Gi AvYweK fi = 14 + 16  2 = 46 
           O2   Ó       Ó      Ó  = 16  2 = 32 
A_©vr O2 Gi AvYweK fi Kg nIqvq e¨vcb nvi †ewk n‡e| 
Abyiƒcfv‡e NO2 Gi AvYweK fi †ewk nIqvq e¨vcb nvi Kg n‡e| 
AZGe, NO2 I O2 Gi e¨vcb nv‡ii µg n‡eÑ 

O2 > NO2| 

 P, Q, R, S †gŠj PviwUi B‡jKUªb web¨v‡mi ¯@i 
msL¨v h_vµ‡g 2, 2, 3, 3 Ges me©‡kl ¯@‡ii B‡jKUªb msL¨v 
h_vµ‡g 3, 4, 1, 7| 
 [P, Q, R, S cÖZxKx A‡_© e¨eüZ] 

K. wewµqvi nvi Kv‡K e‡j? 1 
L. CH3OH GKwU †cvjvi †hŠMÑ e¨vL¨v Ki| 2 
M. PS3 †hŠMwUi MVb ỳB Gi wbqg AbymiY K‡iÑ eY©bv Ki| 3 
N. QS4 Ges RS †hŠM `ywU cvwb‡Z ª̀exf‚Z n‡e wK bv? 

DË‡ii mc‡¶ hyw³ `vI| 4 
[Aa¨vq 5 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 
h GKK mg‡q †h cwigvY wewµqK Drcv‡` cwiYZ nq Zv‡K 
wewµqvi nvi e‡j| 

i B_vbj GKwU †cvjvi †hŠM| KviY B_vb‡ji Kvh©Kixg–jK O – H 
Gi m‡½ hy³ i‡q‡Q m¤•„³ Kve©b cigvYy| Kve©‡bi m‡½ 
Aw·‡R‡bi Ges Aw·‡R‡bi m‡½ nvB‡Wªv‡R‡bi eÜb `ywU 
mg‡hvRx eÜb| wKš‘ Aw·‡Rb cigvYy AwaK Zwor FYvÍK †gŠj 
nIqvq Dfq eÜ‡bi B‡jKUªb Aw·‡R‡bi w`‡K AwaK m‡i 
Av‡m| d‡j Kve©b I nvB‡Wªv‡Rb cigvYy‡Z AvswkK abvÍK PvR© 
Ges Aw·‡R‡bi Dci mgcwigvY FYvÍK PvR© m„wó nq| A_©vr 
WvB‡cvj m„wó nq| 
j DÏxc‡Ki P I S †gŠj ỳwU n‡jv, B I Cl myZivs B I Cl †gŠj 
Øviv MwVZ †hŠM n‡jv BCl3. 
BCl3 †hŠ‡Mi B I Cl DfqB AavZz nIqvq G‡`i g‡a¨ †hŠM MVbKv‡j 
mg‡hvRx eÜb ˆZwi K‡i| †gŠj `ywUi B‡jKUªb web¨vm n‡jvÑ 
5B  1s2 2s1 2px

1 2py
1 

17Cl  1s2 2s2 2p6 3s2 3px
2 3py

2 3pz
1 

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|  
eis, BCl3 †hŠMwUi MVb ỳB Gi wbqg AbymiY K‡i| 

k DÏxc‡Ki †gŠj P, Q, R I S n‡jv h_vµ‡g Li, C, Na I Cl| 
QS I RS †hŠM `ywU n‡jvÑ CCl4 I NaCl| GLv‡b NaCl AvqwbK 
†hŠM I CCl4 mg‡hvRx †hŠM| 
NaCl I CCl4 †hŠ‡Mi g‡a¨ NaCl cvwb‡Z `ªeYxq Avi CCl4 cvwb‡Z 
A ª̀eYxq| wb‡æ Gi KviY we‡kÐlY Kiv n‡jvÑ 
mvaviYZ AvqwbK †hŠMMy‡jv cvwb‡Z `ªexf‚Z nq| AvqwbK 
†hŠMMy‡jv cvwb‡Z ª̀exf‚Z Ki‡j abvÍK Avqb cvwbi FYvÍK 
†gi“i w`‡K Ges †hŠ‡Mi FYvÍK Avqb cvwbi abvÍK †gi“i w`‡K 
AvewZ©Z n‡q cvi¯•wiK AvKl©Y Abyfe K‡i| d‡j j¨vwU‡mi 
Avqbmg–‡ni ga¨Kvi Kzj¤̂ AvKl©Y Kg‡Z _v‡K Ges AvqbMy‡jv 
`ªveK cvwbi AYy Øviv †ewóZ Ae¯’vq j¨vwUm n‡Z wew”Qbœ n‡q 
ª̀ve‡K ª̀exf‚Z nq| wb‡Pi wP‡Î NaCl Gi ª̀eYxqZv †`Lv‡bv n‡jvÑ 

 
wPÎ : NaCl Gi cvwb‡Z ª̀eYxqZv 

NaCl Gi abvÍK Na+ Avqb cvwbi FYvÍK †gi“ OH– Øviv Ges 
NaCl Gi FYvÍK Avqb Cl– cvwbi abvÍK †gi“ H+ Øviv 
cwi‡ewóZ nq| abvÍK I FYvÍK Avq‡bi mv‡_ cvwb AYyi 
ms‡hv‡Mi mgq wbM©Z kw³‡K nvB‡Wªkb kw³ e‡j| G wbM©Z 
Zvckw³i cÖfv‡e NaCl Gi †Kjvm j¨vwUm †_‡K AvqbMy‡jv c„_K 
n‡q cvwb‡Z `ªexf‚Z nq| 
Aciw`‡K CCl4  Gi †¶‡Î mg‡hvRx †hŠM nIqvq abvÍK I 
FYvÍK Avq‡bi m„wó nq bv| d‡j nvB‡Wªkb kw³ †Kjvm j¨vwUm 
fvOvi kw³i †P‡q Kg nq| d‡j CCl4 cvwb‡Z A ª̀eYxq nq| 

 (i) X4 GKwU †gŠwjK AYyi ms‡KZ| hvi GKwU AYyi 
fi 2.06 10–23g. 

 (ii) M = CnH2n – 2 [n = 3] 
K. †gvjvwiwU Kv‡K e‡j? 1 
L. CO2(s) GKwU EaŸ©cvwZZ c`v_©Ñ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'X' †gŠjwUi Av‡cw¶K cvigvYweK fi wbY©q 

Ki| 3 
N. 'M' †_‡K cwjgvi cȪ ‘Z Kiv m¤¢e? mgxKiYmn 

we‡kÐlY Ki| 4 
[Aa¨vq 3 I 11 Gi mgš̂‡q] 

5bs cÖ‡kœi DËi 

h wbw`©ó ZvcgvÎvq cÖwZ wjUvi ª̀e‡Yi g‡a¨ hZ †gvj ª̀eY 
`ªexf‚Z _v‡K Zv‡K H `ªe‡Yi †gvjvwiwU e‡j| 

i mvaviYZ Avgiv Rvwb, †hme c`v_©‡K Zvc w`‡j Zv mivmwi 
ev‡®• cwiYZ nq Zv‡K EaŸ©cvwZZ ev DØvqx c`v_© ejv nq| †m 
wn‡m‡e CO2(s) GKwU DØvqx c`v_© KviY CO2(s) †K Zvc w`‡j 
GwU Zi‡j cwiYZ bv n‡q mivmwi ev‡®• cwiYZ nq| CO2(s) Gi 
Mjbv¼ I ùzUbv¼ Gi g‡a¨ e¨eavb LyeB mvgvb¨| ZvB GwU 
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Zij nIqvi mv‡_ mv‡_ ev‡®• cwiYZ nq| G Kvi‡Y CO2(s) †K 
Zvc w`‡j mivmwi ev‡®• cwiYZ n‡q hvq| ZvB CO2(s) GKwU 
EaŸ©cvwZZ c`v_©| 

j DÏxc‡Ki 'X4' GKwU AYyi fi, 2.06  10–22g 

myZivs 'X' †gŠ‡ji GKwU cigvYyi fi = 
2.06  10–22

4  g 

 = 5.15  10–23g 
Avgiv Rvwb, 
†Kv‡bv †gŠ‡ji Av‡cw¶K cvigvYweK fi  

 = 
†gŠ‡ji GKwU cigvYyi fi

Kve©b-12 AvB‡mv‡Uv‡ci f‡ii 1
12 Ask

 

 = 
5.15  10–23

1.66  10–24 

 = 31.0240 
AZGe, X †gŠjwUi Av‡cw¶K cvigvYweK fi = 31. 

k DÏxc‡Ki M †hŠMwU n‡jv C3H4| †cÖvcvBb n‡Z cwjgvi ˆZwi 
Kiv m¤¢e| 
Ni cÖfve‡Ki Dcw¯’wZ‡Z 18 – 200C ZvcgvÎvq †cÖvcvB‡bi mv‡_ 
nvB‡Wªv‡Rb‡K DËß Ki‡j †cÖvwcb Drcbœ nq| 

H3C – C  CH + H2(g)
†cÖvcvBb

 Ni
180 – 200C  H3C – CH = CH2

†cÖvwcb
  

AZtci Drcbœ C3H6-†K UvBUvwbqvg †K¬vivB‡Wi Dcw¯’wZ‡Z 
140atm Pv‡c I 120C ZvcgvÎvq DËß Ki‡j cwj‡cÖvwcb Drcbœ nq| 

nCH2 = CH(CH3) 
140 atm. 120C

TiCl3
 







– CH2 – 

CH3
 | 
CH – n 

     †cÖvwcb cwj‡cªvwcb 
AZGe ejv hvq, †cÖvcvBb n‡Z cwjgvi cȪ ‘Z Kiv m¤¢e| 

  
†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 Avwjwdb 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 4 Gi Av‡jv‡K] 

6bs 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. 
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|  

  
 
  

NaOH `ªeY 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| GKBmv‡_ 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| 

 

 X   A¨vj‡Kvnj †kÖwYi 1g †hŠM  

 Y  

     Ca 
 
  C   C  

 Z   cÖvK…wZK M¨v‡mi g–j Dcv`vb  

K. cvigvYweK kuvm Kv‡K e‡j? 1 
L. cigvYy‡Z eY©vwj m„wó nq †Kb? e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'X' †_‡K g„Z cÖvYxi †`n msi¶K ˆZwi 

m¤¢eÑ mgxKiYmn eY©bv Ki| 3 
N. DÏxc‡Ki 'Y' †_‡K 'Z' cȪ ‘Z m¤¢e wK bv? mgxKiYmn 

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

8bs cÖ‡kœi DËi 

h avZz‡Z cigvYymg–n Zvi †kl kw³¯@‡ii B‡jKUªbMy‡jv Z¨vM 
K‡i abvÍK Avq‡b cwiYZ nq| Avi G Avqb‡K cvigvYweK kuvm 
e‡j|  

i wewKwiZ ev †kvwlZ kw³‡K eY©vwj e‡j| cigvYyi K¶c‡_ 
Aew¯’Z B‡jKUªbmg–n kw³ †kvlY K‡i wbækw³¯@i †_‡K 
D”Pkw³¯@‡i Mgb K‡i A_ev kw³ wewKiY K‡i D”P kw³¯@i 
†_‡K wbæ kw³¯@‡i Mgb K‡i| hLb kw³ wewKiY K‡i 
wbækw³¯@‡i B‡jKUªbmg–n Mgb K‡i ZLb wcÖR‡gi ga¨ w`‡q 
Zv‡K cÖ‡ek Kiv‡j eY©vwji m„wó nq| 

j DÏxc‡Ki 'X' †hŠMwU n‡jv A¨vj‡Kvnj †kÖwYi cÖ_g m`m¨ 
wg_vbj, hv n‡Z Drcbœ †hŠM Øviv cÖvYxi g„Z †`n msi¶Y Kiv m¤¢e| 
wg_vbj n‡Z digvjwWnvBW cȪ ‘wZ wewµqv Dc¯’vcb Kiv n‡jv : 
K2Cr2O7 I Mvp H2SO4 Gi Dcw¯’wZ‡Z wg_vbj‡K RvwiZ Ki‡j 
wg_vb¨vj Drcbœ nq| 

      H3C – OH + [O] Mvp H2SO4 K2Cr2O7
 H – CHO + H2O 

     wg_vbj  wg_vb¨vj 
Gfv‡e Drcbœ wg_vb¨v‡ji m¤•„³ 40% Rjxq ª̀eY‡K digvwjb 
ejv nq, hv g„Z cÖvYx msi¶‡Y e¨eüZ nq| 
ZvB ejv hvq, DÏxc‡Ki 'X' Z_v wg_vbj †_‡K g„Z cÖvYxi †`n 
msi¶K ˆZwi Kiv m¤¢e| 

k DÏxc‡Ki 'Y' †hŠM Z_v CaC2 n‡Z cÖvK…wZK M¨v‡mi g–j 
Dcv`vb 'Z' †hŠM A_©vr CH4 cȪ ‘Z Kiv m¤¢e|  
wb‡æ CH4 cª¯‘wZ mgxKiYmn we‡kÐlY Kiv n‡jvÑ 
   CaC2   +   2H2O  HC  CH + Ca(OH)2 
  K¨vjwmqvg Kve©vBW    B_vBb 
wewµqvq Drcbœ B_vBb‡K nvB‡Wªv‡R‡bi mv‡_ Ni cÖfve‡Ki 
Dcw¯’wZ‡Z 180 – 200C ZvcgvÎvq DËß Ki‡j Bw_b Drcbœ nq| 

    HC  CH + H2  
Ni 

(180 – 200)C  H2C = CH2 

 B_vBb     Bw_b 
avZe cÖfve‡Ki (Ni) Dcw¯’wZ‡Z (180 – 200)C ZvcgvÎvq Bw_b 
nvB‡Wªv‡R‡bi mv‡_ wewµqv K‡i Bw_b Drcbœ K‡i| 

     H2C = CH2 + H2
Bw_b

  Ni 
(180 – 200)C  H3C – CH3

B‡_b
  

AZtci Drcbœ B‡_b‡K `nb Ki‡j Kve©b WvBA·vBW I Rjxq 
ev®• Drcbœ nq| 

    2H3C – CH3
B‡_b

 + 7O2 


 4CO2 + 6H2O 

Ni cÖfve‡Ki Dcw¯’wZ‡Z 250C ZvcgvÎvq Drcbœ CO2-†K 
nvB‡Wªv‡R‡bi mv‡_ wewµqv K‡i wg‡_b I cvwb Drcbœ K‡i| 

   CO2 + 4H2 
Ni 

250C  CH4
wg‡_b

 + 2H2O 

ZvB ejv hvq, DÏxc‡Ki 'Y' †hŠM Z_v CaC2 n‡Z cÖvK…wZK M¨vm 
CH4 cȪ ‘Z Kiv m¤¢e| 
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 w`bvRcyi †evW©Ñ 2023 †mU : L 

  imvqb (eûwbe©vPwb Afx¶v)     1  3  7 welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. wbDj¨v‡Ûi A±K m–‡Îi g–jwfwË Kx? 
 E cvigvYweK msL¨v F cvigvYweK fi
 G wbDUªb msL¨v H B‡jKUªb web¨vm
2. mvaviY ZvcgvÎvq KwVb Ae¯’vq _v‡KÑ 
 i. I2  ii. S8 iii. Br2 

 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
3. g¨vM‡bwkqvg dm‡d‡U cigvYyi msL¨v KZ? 
 E 6 F 8 
 G 11 H 13 
 wb‡Pi DÏxcKwU co Ges 4 I 5bs cÖ‡kœi DËi `vI : 
 2Mg(s) + O2(g)  2MgO(s)  
4. 5 †gvj MgO †c‡Z n‡j Kx cwigvY Mg jvM‡e? 

 E 2 †gvj F 52 †gvj 

 G 5 †gvj H 10 †gvj
5. 10g Mg m¤•–Y© `n‡bi Rb¨ Kx cwigvY Aw·‡Rb jvM‡e? 
 E 3.33g F 6.67g 
 G 13.33g H 16.67g
6. †KvbwU bb-†iW· wewµqv? 
 E cÖkgb wewµqv F we‡qvRb wewµqv
 G `nb wewµqv H cÖwZ¯’vcb wewµqv
7. 5 Kve©bwewkó m¤•„³ nvB‡WªvKve©‡bi ùzUbv¼ KZ? 
 E 20C F 36.1C 
 G 70C H 180C
8. †Kvb AvqbwUi RviY m¤¢e? 
 E Na+ F K+ 

 G Cu2+ H Fe2+
9. Kve©b g‡bvA·vB‡W Kve©‡bi mwµq †hvRbx KZ? 
 E 1 F 2 
 G 3 H 4
10. †Kvb wbw®Œq M¨v‡mi N †k‡j 8wU B‡jKUªb we`¨gvb? 
 E Ne F Ar 
 G Kr H Xe
11. wb‡Pi †KvbwUi wbtmi‡Yi nvi †ewk? 
 E H2O F CO2 

 G NH3 H CH4
12. Îqx m–Î‡K mg_©b K‡iÑ 
 i. Li, Na, K ii. Be, Mg, Ca iii. C, N, O 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
13. wb‡Pi †Kvb †gŠjwUi AvqwbKiY kw³ †ewk? 
 E Ca F K 
 G Cl H F

14. 12g Kve©‡b cigvYyi msL¨v KZ? 
 E 6.023  1023 F 6.023  1022
 G 3.011  1023 H 3.011  1022
15. †gvjvwiwUi kZ© n‡jvÑ 
 i. wbw`©ó ZvcgvÎv ii. wbw`©ó Pvc iii. 1 wjUvi `ªeY 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
16. cÖvK…wZK M¨v‡m †cÖv‡c‡bi kZKiv cwigvY KZ? 
 E 80% F 7% 
 G 6% H 3%
17. HClO4 †hŠ‡M †K¬vwi‡bi RviY msL¨v KZ? 
 E + 5 F + 6 
 G + 7 H + 8
18. cvwbhy³ †dwiK A·vBW‡K Kx e‡j? 
 E c¨vivwdb F †gvg
 G jeY H gwiPv 
 wb‡Pi DÏxcKwU co Ges 19 I 20bs cÖ‡kœi DËi `vI : 

 nCH2 = CHCl 
D”P Pvc I D”P ZvcgvÎv ˆRe cvi-A·vBW   (– CH2 – CHCl –)n 

19. Drcv` †hŠMwUi bvgÑ 
 E wcwfwm F cwj‡cÖvwcb
 G cwjw_b H bvBjb
20. Drcv` †hŠMÑ 
 i. k³ ii. KwVb iii. PKP‡K 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
21. KvM‡R Kx _v‡K? 
 E d«z‡±vR F MÐy‡KvR
 G ÷vP© H †mjy‡jvR
22. wb‡Pi †KvbwU Kc–©‡ii ms‡KZ? 
 E C6H6 F C10H8 

 G C10H16O H C12H22O11

23. '
65
29A' †Kvb †gŠ‡ji AvB‡mv‡Uvc? 

 E Si F Zn 
 G P H Cu
24. Ô†mvwWqvg Kve©‡bUÕ Gi †mwg †gvjvi ª̀e‡Y ª̀‡ei fi KZ? 
 E 10.6 MÖvg F 26.5 MÖvg
 G 53 MÖvg H 106 MÖvg
25. A¨vw›Ugwbi j¨vwUb bvg †KvbwU? 
 E Natrium F Stibium 
 G Plumbum H Aurum

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

14  15  16  17  18  19  20  21  22  23  24  25    
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w`bvRcyi †evW©-2023 
 imvqb (ZË¡xq-m„Rbkxj)     1  3  7 welq †KvW  

mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvMmnKv‡i co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU 
cÖ‡kœi DËi w`‡Z n‡e|] 

1|  

†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 

2|  
      F 

Na T Al Si P S E 

      Q 

 [T, E, Q †Kv‡bv †gŠ‡ji cÖZxK bq, cÖZxKx A‡_© e¨eüZ|] 

K. Ae¯’vš@i †gŠj Kv‡K e‡j? 1 

L. Av‡cw¶K cvigvYweK f‡ii GKK _v‡K bv †Kb? e¨vL¨v 
Ki| 2 

M. 'T' Ges 'E' Øviv MwVZ †hŠ‡Mi Rjxq `ªe‡Yi Zwor 
cwievnxZv e¨vL¨v Ki| 3 

N. T, E, Q †gŠjMy‡jvi B‡jKUªb Avmw³i µg we‡kÐlY Ki| 4 
3| i. 2K + Cl2  2A 

 ii.  Mg(OH)2 + H2SO4  MgSO4 + 2H2O 
K. AYy Kv‡K e‡j? 1 
L. mKj ms‡hvRb wewµqv ms‡kÐlY wewµqv bqÑ e¨vL¨v Ki| 2 

M. DÏxc‡Ki 'A' †hŠMwUi cvwb‡Z `ªeYxqZv e¨vL¨v Ki| 3 

N. B‡jKUªb Av`vb-cÖ̀ v‡bi wfwË‡Z DÏxc‡Ki i bs I ii bs 
wewµqvi Zzjbv Ki| 4 

4| O2(g) + N2(g)  2X(g); H = + 180 kJ 

K. AvqwbK eÜb Kv‡K e‡j? 1 
L. HCl GKwU †cvjvi †hŠMÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'X' †hŠMwUi kZKiv mshywZ wbY©q Ki| 3 

N. DÏxc‡Ki wewµqvq ZvcgvÎv I NbgvÎvi cÖfve we‡kÐlY 
Ki| 4 

5|  i. A GKwU †hŠM‡K we‡kÐlY K‡i bvB‡Uªv‡Rb 36.8%, 

Aw·‡Rb 63.2% cvIqv †Mj| †hŠMwUi AvYweK fi 76| 

 ii. SO2 + O2  SO3 

 iii. H2 + S  H2S 

K. †gvj Kv‡K e‡j? 1 

L. bvB‡Uv‡Rb Gi †hvRbx Ges †hvR¨Zv B‡jKUªb wfbœÑ 
e¨vL¨v Ki| 2 

M. DÏxc‡Ki 'A' †hŠMwUi AvYweK ms‡KZ wbY©q Ki| 3 

N. ii bs I iii bs wewµqvq mvjdvi †hŠMmg–‡n mvjdv‡ii 
RviY msL¨v we‡kÐlY Ki| 4 

6| 2Ca + O2  2R .................... (i) 

 2Mg + O2  2MgO ............. (ii) 

 (4 MÖvg g¨vM‡bwkqvg avZzi mv‡_ cÖ‡qvRbxq cwigvY Aw·‡R‡bi 
wewµqvq 6.2 MÖvg g¨vM‡bwkqvg A·vBW cvIqv †Mj|) 

K. DfgyLx wewµqv Kv‡K e‡j? 1 

L. evwoi AvwObv wcw”Qj n‡j evjy e¨envi Kiv nq †Kb? 2 

M. DÏxc‡Ki (i) bs wewµqvq 10g 'R' †hŠM Drcbœ Ki‡Z 
KZ MÖvg K¨vjwmqvg cÖ‡qvRb wnmve Ki| 3 

N. (ii) bs DÏxcK †_‡K 100% Drcv`b cvIqv m¤¢e wK-bv 
we‡kÐlY Ki| 4 

7| CH3COONa + NaOH CaO X + Na2CO3 

K. A¨vjwWnvBW Kv‡K e‡j? 1 

L. †ebwRb GKwU A¨v‡iv‡gwUK nvB‡WªvKve©bÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'X' Gi mv‡_ m–h©v‡jv‡Ki (UV) Gi cÖfv‡e 

†K¬vwi‡bi wewµqv †jL| 3 
N. 'X' †_‡K ˆRe GwmW cȪ ‘Z m¤¢eÑ we‡kÐlY Ki| 4 

8|  R – OH Mvp H2SO4 D + H2O 

  (A †hŠM) R = – C3H7 

K. A¨vjKvBb Kv‡K e‡j? 1 
L. †cÖvcvbwqK GwmW ỳe©j GwmWÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'D' †hŠMwU Am¤•„³ nvB‡WªvKve©bÑ cix¶vi 

mvnv‡h¨ Kxfv‡e cÖgvY Kiv hvq e¨vL¨v Ki| 3 
N. DÏxc‡Ki 'A' Ges 'D' †hŠ‡Mi cvi¯•wiK iƒcvš@i 

m¤¢eÑ we‡kÐlY Ki| 4 
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DËigvjv 
eûwbe©vPwb Afx¶v 

DË
i 1 F 2 E 3 H 4 G 5 F 6 E 7 F 8 H 9 F 10 G 11 H 12 E 13 H 

14 E 15 F 16 G 17 G 18 H 19 E 20 E 21 H 22 G 23 H 24 G 25 F   

m„Rbkxj 
 

  
†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] 

1bs 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| 

  
      F 

Na T Al Si P S E 
      Q 

 [T, E, Q †Kv‡bv †gŠ‡ji cÖZxK bq, cÖZxKx A‡_© e¨eüZ|] 
K. Ae¯’vš@i †gŠj Kv‡K e‡j? 1 
L. Av‡cw¶K cvigvYweK f‡ii GKK _v‡K bv †Kb? e¨vL¨v 

Ki| 2 
M. 'T' Ges 'E' Øviv MwVZ †hŠ‡Mi Rjxq `ªe‡Yi Zwor 

cwievnxZv e¨vL¨v Ki| 3 
N. T, E, Q †gŠjMy‡jvi B‡jKUªb Avmw³i µg we‡kÐlY Ki| 4 

[Aa¨vq 4 I 5 Gi mgš̂‡q] 

2bs cÖ‡kœi DËi 

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

i †Kv‡bv GKwU cigvYyi fi Ges GKwU Kve©bÑ12 cigvYyi 

f‡ii 1
12 As‡ki AbycvZ‡K H †gŠ‡ji cvigvYweK fi ejv nq|  

A_©vr Aw·‡R‡bi cvigvYweK fi = 
Aw·‡R‡bi GKwU cigvYyi fi

GKwU Kve©b-12 cigvYyi f‡ii 
1

12 Ask
 = 16 

GLv‡b †`Lv hvq, cvigvYweK fi n‡jv `ywU f‡ii AbycvZ, ZvB 
Av‡cw¶K cvigvYweK f‡ii †Kv‡bv GKK _v‡K bv| 

j DÏxc‡Ki Na I Al Gi ga¨eZ©x †gŠj ÔTÕ n‡jv Mg Ges S 
Gi cieZ©x I F Gi wb‡Pi †gŠj ÔEÕ n‡jv Cl| myZivs Mg I Cl 
Gi mgš̂‡q MwVZ †hŠM MgCl2| D³ MgCl2-Gi Rjxq ª̀e‡Yi 
Zwor cwievwnZv wb‡P e¨vL¨v Kiv n‡jvÑ 
Mg2+ I Cl– Avqb Øviv MwVZ †hŠM n‡jv 
MgCl2| GKwU weKv‡i MwjZ ev ª̀exf‚Z 
Ae¯’vq MgCl2 _v‡K bv| Gevi ª̀eYwU‡Z 
MÖvdvBU ev avZe `Ê Wzwe‡q `ÊØ‡qi mv‡_ 
GKwU evj¦ I e¨vUvwi hy³ Kwi Ges we ỳ¨r cwienY  

 + – 

Cl– 

Ca2+ 

 

 

cÖkœ  02 

cÖkœ  01 

Mg2+ 
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eZ©bx c–Y© Kwi| †`Lv hv‡e evj¦wU R¡‡j D‡V‡Q| A_©vr MwjZ 
Ae¯’vq MgCl2 Gi we ỳ̈ r cwien‡bi Rb¨ `iKvi abvÍK I 
FYvÍK Avqb| MgCl2 MwjZ ev Rjxq ª̀e‡Y Cu2+ I Cl– Avqb 
ˆZwi Kivi Kvi‡Y †hŠMwU we ỳ̈ r cwienY Ki‡Z cv‡i| 

k DÏxc‡Ki Na I Al-Gi ga¨eZ©x †gŠj ÔTÕ n‡jv Mg Ges S 
Gi cieZ©x I F-Gi wb‡Pi †gŠj ỳwU ÔEÕ Ges ÔQÕ n‡jv h_vµ‡g 
Cl I Br| myZivs Mg, Cl I Br †gŠjmg–‡ni B‡jKUªb Avmw³i 
µg wb‡æ 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| 
†h †gŠ‡ji AvKvi hZ eo Zvi B‡jKUªb Avmw³ ZZ Kg| Aciw`‡K 
†h †gŠ‡ji AvKvi hZ †QvU Zvi B‡jKUªb Avmw³ ZZ †ewk| 
AZGe, Mg, Cl I Br †gŠjmg–‡ni B‡jKUªb Avmw³i µg n‡e  
Cl  Mg  Br| 

 i. 2K + Cl2  2A 
 ii. Mg(OH)2 + H2SO4  MgSO4 + 2H2O 

K. AYy Kv‡K e‡j? 1 
L. mKj ms‡hvRb wewµqv ms‡kÐlY wewµqv bqÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'A' †hŠMwUi cvwb‡Z `ªeYxqZv e¨vL¨v Ki| 3 
N. B‡jKUªb Av`vb-cÖ̀ v‡bi wfwË‡Z DÏxc‡Ki i bs I ii bs 

wewµqvi Zzjbv Ki| 4 
[Aa¨vq 5 I 7 Gi mgš̂‡q] 

3bs cÖ‡kœi DËi 

h `yB  ev Z‡ZvwaK cigvYy ci¯•‡ii mv‡_ ivmvqwbK eÜ‡bi 
gva¨‡g hy³ nIqv‡KB AYy e‡j| 

i ỳB ev Z‡ZvwaK †hŠM ev †gŠj hy³ n‡q bZzb †hŠM Drcbœ 
nIqvi cÖwµqvi bvg ms‡hvRb wewµqv| †hgbÑ 
 2FeCl2 + Cl2  2FeCl3 
Aciw`‡K, †h ms‡hvRb wewµqvq ỳB ev Z‡ZvwaK †gŠwjK c`v_© 
hy³ n‡q bZzb †hŠM Drcbœ nq Zv‡K ms‡kÐlY wewµqv e‡j| †hgbÑ 
      H2   + Cl2  2HCl 

D`vni‡Yi ỳwU wewµqvB ms‡hvRb wewµqv wKš‘ wØZxqwU ms‡kÐlY 
wewµqv n‡jI cÖ_gwU ms‡kÐlY wewµqv bq| ZvB mKj ms‡hvRb 
wewµqvB ms‡kÐlY wewµqv bq| 

j DÏxc‡Ki (i)bs mgxKiYwU m¤•bœ K‡i cvB, 
2K + Cl2  2KCl 
           (A) 
myZivs DÏxc‡Ki ÔAÕ †hŠMwU n‡jv KCl| wb‡P D³ †hŠMwUi 
cvwb‡Z `ªeYxqZv e¨vL¨v Kiv n‡jv : 

cvwb GKwU †cvjvi †hŠM| cvwbi AYy‡Z we`¨gvb nvB‡Wªv‡Rb I 
Aw·‡R‡bi g‡a¨ Zwor FYvÍKZvi cv_©K¨ AwaK nIqvq G‡`i 
g‡a¨ †cvjvivqb N‡U| d‡j Aw·‡Rb (O) cigvYy AvswkK FYvÍK 
Ges nvB‡Wªv‡Rb (H) cigvYy AvswkK abvÍK PvR©cÖvß nq| 

 
O 

H+ H+ 

2 

 
wPÎ : cvwbi †cvjvwiwU 

GLb KCl †K cvwb‡Z ª̀exf‚Z Ki‡j †hŠMwU cÖ_‡g abvÍK I 
FYvÍK Avq‡b we‡qvwRZ n‡e| G‡¶‡Î KCl Gi abvÍK cÖvš@ 
(K+) cvwbi AYyi FYvÍK cÖvš@ ev Aw·‡Rb Øviv AvKwl©Z n‡e| 
Aciw`‡K, FYvÍK cÖv‡š@ (Cl–) cvwbi abvÍK ev nvB‡Wªv‡Rb cÖvš@ 
Øviv AvKwl©Z n‡e| AvKl©‡Yi Kvi‡Y †hŠ‡Mi abvÍK I FYvÍK 
cÖvš@ ci¯•i †_‡K wew”Qbœ n‡q cvwbi †cvjvi AYy wecixZ cÖvš@ w`‡q 
cwi‡ewóZ _v‡K Ges cvwb‡Z ª̀exf‚Z nq| G‡¶‡Î, 'Like 
dissolves like' bxwZ Abym„Z nq| Gfv‡e KCl cvwb‡Z ª̀exf‚Z nq| 

      
wPÎ : cvwbi AYy ms‡hvwRZ KCl 

k DÏxc‡Ki (i)bs I (ii)bs wewµqv wbæiƒc : 
(i) 2K + Cl2  2KCl 
(ii) Mg(OH)2 + H2SO4  MgSO4 + 2H2O 
GLb, (i) bs wewµqvi †¶‡Î, 

                   RviY 

 2K
0

 + C
0

l2           2K
+1

C
–1

l. 
                      weRviY 
 RviY Aa©wewµqv : 2K  2K+ + 2e 
Ges weRviY Aa©wewµqv : Cl2 + 2e  2Cl 
GLb, RviY Aa©wewµqv I weRviY Aa©wewµqv‡K †hvM K‡i RviY-
weRviY wewµqv cvIqv hvq| 
 2K  2K+ + 2e 
 Cl2 + 2e  2Cl 

 2K + Cl2      2K+ + 2Cl–  2KCl 

myZivs (i) bs wewµqvwU GKwU RviY-weRviY wewµqv| 
Avevi, (ii)bs wewµqvi †¶‡Î, 
Mg(OH)2 + H2SO4  MgSO4 + 2H2O 
DcwiD³ wewµqv‡K AvqwbZ AvKv‡i wbæiƒ‡c †jLv hvq, 
Mg2+ + 2OH + 2H+ + SO4

2  Mg2+ + SO4
2 + 2H2O 

G wewµqvq Mg2+ I SO4
2 AvqbØq AskMÖnY K‡i bv| GRb¨ 

G‡`i‡K `k©K Avqb e‡j| wKš‘ cÖkgb wewµqvi cÖK…Z mgxKiY n‡jv : 
2H+ + 2OH–  2H2O + (2  57.34)kJ 

cÖkœ  03 
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GwmW I ¶viK ci¯•‡ii mv‡_ wewµqv K‡i jeY I cvwb Drcbœ 
Ki‡j Zv‡K cÖkgb wewµqv e‡j| mvaviYZ cÖkgb wewµqvq 
Gwm‡Wi H+ I ¶vi‡Ki OH– ci¯•i hy³ n‡q H2O MVb K‡i| 
Ab¨vb¨ avZe I AavZe Avqbmg–n `ªe‡Y Avqb wn‡m‡eB we`¨gvb 
_v‡K| A_©vr Zv‡`i RviY msL¨vi †Kv‡bv cwieZ©b nq bv| ZvB 
cÖkgb wewµqv †iW· wewµqv bq| 
AZGe, B‡jKUªb Av`vb-cÖ̀ v‡bi Dci wbf©i K‡i (i) bs wewµqv 
RviY-weRviY wewµqv n‡jI (ii) bs wewµqv GKwU cÖkgb wewµqv| 

 O2(g) + N2(g)  2X(g); H = + 180 kJ 
K. AvqwbK eÜb Kv‡K e‡j? 1 
L. HCl GKwU †cvjvi †hŠMÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'X' †hŠMwUi kZKiv mshywZ wbY©q Ki| 3 
N. DÏxc‡Ki wewµqvq ZvcgvÎv I NbgvÎvi cÖfve we‡kÐlY 

Ki| 4 
[Aa¨vq 6 I 7 Gi mgš̂‡q] 

4bs cÖ‡kœi DËi 

h B‡jKUªb Av`vb-cÖ̀ v‡bi d‡j m„ó Avq‡bi g‡a¨ †h eÜb 
m„wó nq Zv‡K AvqwbK eÜb e‡j| 

i nvB‡Wªv‡Rb I †K¬vwib Gi g‡a¨ mg‡hvRx eÜ‡bi gva¨‡g 
nvB‡Wªv‡Rb †K¬vivBW (HCl) MwVZ nq| mvaviYZ mg‡hvRx †hŠM 
A‡cvjvi nq| wKš‘ nvB‡Wªv‡Rb (2.1) I †K¬vwi‡bi (3.0) Zwor 
FYvÍKZvi cv_©K¨ †ewk nIqvq †K¬vwib eÜb‡Rvo B‡jKUªb‡K 
wb‡Ri w`‡K †U‡b †bq| d‡j nvB‡Wªv‡Rb AvswkK abvÍK I 
†K¬vwib AvswkK FYvÍK Pv‡R© PvwR©Z nq| Gfv‡e m„ó AvswkK 
abvÍK I AvswkK FYvÍK PvR©hy³ †hŠM †cvjvi †hŠM| ZvB HCl 
GKwU †cvjvi †hŠM| 

j DÏxc‡Ki wewµqvwU m¤•–Y© K‡i cvB, 
O2(g) + N2(g)  2NO(g); H = +180kJ 
 (X) 
DcwiD³ wewµqvi ÔXÕ †hŠM A_©vr NO †hŠMwUi kZKiv mshywZ 
wb‡æ wbY©q Kiv n‡jvÑ 
NO †hŠ‡Mi AvYweK fi = 14 + 16 = 30 

myZivs NO †hŠ‡M, N Gi kZKiv mshywZ = 
14
30  100 = 46.67% 

Ges     Ó     Ó    O   Ó     Ó      Ó    = 
16
30  100 = 53.33% 

AZGe, NO †hŠ‡M, 46.67% bvB‡Uªv‡Rb I 53.33% Aw·‡Rb 
we`¨gvb| 

k DÏxc‡Ki wewµqvwU m¤•–Y© K‡i cvB, 
O2(g) + N2(g)    2 NO(g) 
D³ wewµqvwUi Dci ZvcgvÎv I NbgvÎvi cÖfve wb‡æ we‡kÐlY Kiv 
n‡jvÑ 
Zv‡ci cÖfve : G wewµqvi H gvb abvÍK nIqvq wewµqvwU 
Zvcnvix wewµqv| jv-kv‡Zwjqvi bxwZ Abymv‡i G wewµqvi 
mvg¨ve¯’vq Zvc cÖ‡qvM Kiv n‡j wewµqvi mvg¨ evgw`K †_‡K 
Wvbw`‡K m‡i hv‡e A_©vr N2 I O2 wewµqv K‡i NO Drcbœ n‡e| 
Avevi mvg¨ve¯’vq Zvc n«vm Kiv n‡j wewµqvi mvg¨ Wvbw`K †_‡K 
evgw`‡K m‡i hv‡e A_©vr NO †f‡O N2 I O2 Drcbœ n‡e| 

NbgvÎvi cÖfve : mvg¨ve¯’vq NbgvÎv e„w× Ki‡j wewµqvi 
mvg¨ve¯’v Wvb w`‡K AMÖmi n‡q wewµq‡Ki NbgvÎv n«vm K‡i 
cwieZ©‡bi djvdj‡K cÖkwgZ K‡i Ges Drcv‡`i cwigvY e„w× 
K‡i| GKBfv‡e wewµqvi mvg¨ve¯’vq †h †Kv‡bv GKwU Drcv‡`i 
NbgvÎv e„w× Ki‡j mvg¨ve¯’v evg w`‡K m‡i hv‡e| 
A_©vr wewµqvi mvg¨ve¯’vq O2 I N2 Gi cwigvY e„w× Kiv n‡j 
NO Gi cwigvY e„w× cv‡e| 

 

  i. A GKwU †hŠM‡K we‡kÐlY K‡i bvB‡Uªv‡Rb 36.8%, 
Aw·‡Rb 63.2% cvIqv †Mj| †hŠMwUi AvYweK 
fi 76| 

 ii. SO2 + O2  SO3 
 iii. H2 + S  H2S 

K. †gvj Kv‡K e‡j? 1 
L. bvB‡Uv‡Rb Gi †hvRbx Ges †hvR¨Zv B‡jKUªb wfbœÑ 

e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'A' †hŠMwUi AvYweK ms‡KZ wbY©q Ki| 3 
N. ii bs I iii bs wewµqvq mvjdvi †hŠMmg–‡n mvjdv‡ii 

RviY msL¨v we‡kÐlY Ki| 4 
[Aa¨vq 6 I 7 Gi mgš̂‡q] 

5bs cÖ‡kœi DËi 

h †Kv‡bv ivmvqwbK c`v‡_©i †h cwigv‡Y A¨v‡fv‡M‡Wªv msL¨K 
(6.02  1023) AYy, cigvYy ev Avqb _v‡K Zv‡K H c`v‡_©i †gvj e‡j| 

i bvB‡Uªv‡Rb Gi †hvRbx I †hvR¨Zv B‡jKUªb wfbœÑ wb‡æ Zv 
e¨vL¨v Kiv n‡jvÑ  
bvB‡Uªv‡R‡bi B‡jKUªb web¨vm wbæiƒc : 
7N  1s2 2s2 2px

1 2py
1 2pz

1 
†Kv‡bv †gŠ‡ji me©‡kl cÖavb kw³¯@‡ii †gvU B‡jKUªb msL¨v‡KB 
H †gŠ‡ji †hvR¨Zv B‡jKUªb e‡j| GLv‡b bvB‡Uªv‡R‡bi me©‡kl 
kw³¯@‡i †gvU 5wU B‡jKUªb Av‡Q| myZivs †hvR¨Zv B‡jKUªb 
bvB‡Uªv‡R‡bi 5wU| 
Avevi, †Kv‡bv GKwU †gŠj, Aci GKwU †gŠ‡ji mv‡_ hy³ nIqvq 
mvg_©̈ ‡K ev hZ msL¨K we‡Rvo B‡jKUªb _v‡K Zv‡K †hvRbx 
e‡j| myZivs bvB‡Uªv‡R‡bi me©‡kl kw³¯@‡i 3wU we‡Rvo 
B‡jKUªb Av‡Q| GKvi‡Y bvB‡Uªv‡R‡bi †hvRbx 3| 
AZGe bvB‡Uªv‡R‡bi †hvRbx I †hvR¨Zv B‡jKUªb wfbœ| 

j DÏxc‡Ki A †hŠ‡M we`¨gvb †gŠjMy‡jvi kZKiv mshywZ n‡jvÑ 
bvB‡Uªv‡Rb, N = 36.8% 
Aw·‡Rb, O = 63.2% 
†gŠjMy‡jvi kZKiv mshywZ‡K wbR wbR cvigvYweK fi Øviv fvM 
K‡i cvB, 

N = 
36.8
14  = 2.63 

O = 
63.2
16  = 3.95 

cÖvß fvMdjMy‡jv‡K ¶z`ªZg fvMdj Øviv fvM K‡i cvB, 

N = 
2.63
2.63 = 1 

O = 
3.95
2.63 = 1.5 

cÖkœ  05 
cÖkœ  04 
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cyYivq cÖvß fvMdjMy‡jv‡K 2 Øviv MyY K‡i cvB, 
N = 1  2 = 2 
O = 1.5  2 = 3 
 A †hŠMwUi ¯’‚j ms‡KZ = N2O3 
awi, A †hŠMwUi AvYweK ms‡KZ = (N2O3)n 
Ges A    Ó         Ó        fi  = 76 

Avgiv Rvwb, 
†hŠMwUi AvYweK fi = ¯’–j ms‡KZ  n 
 ev, 76 = (14  2 + 16  3)  n 
 ev, 76 = (28 + 48)n 
 ev, 76n = 76 
  n = 1 
myZivs A †hŠMwUi AvYweK ms‡KZ (N2O3)1 = N2O3| 

k DÏxc‡Ki (ii) bs I (iii) bs wewµqvq mvjdv‡ii †hŠMmg–n 
n‡jvÑ (a) SO2  (b) SO3    (c) H2S 
wb‡æ SO2, SO3 I H2S-G mvjdv‡ii RviY msL¨v wbY©q Kiv n‡jvÑ 
(a) SO2-G S Gi RviY msL¨v wbY©q : 
awi, SO2 †hŠ‡M S Gi RviY msL¨v = X 
AZGe, X + ( 2)  2 = 0 
ev, X + ( 4) = 0 
 X = 4 
myZivs SO2 †hŠ‡M S Gi RviY msL¨v = + 4 
Avevi, awi, SO3 G S Gi RviY msL¨v = X 
AZGe, X + ( 2)  3 = 0 
ev, X + ( 6) = 0 
 X = + 6 
myZivs SO3 †hŠ‡M S Gi RviY msL¨v = + 6 
awi, H2S G S Gi RviY msL¨v = X 
AZGe, 1  2 + X = 0 
ev, 2 + x = 0 
 X = – 2 
myZivs H2S G S Gi RviY msL¨v = – 2 
 

 
 2Ca + O2  2R .................... (i) 
 2Mg + O2  2MgO ............. (ii) 
 (4 MÖvg g¨vM‡bwkqvg avZzi mv‡_ cÖ‡qvRbxq cwigvY Aw·‡R‡bi 

wewµqvq 6.2 MÖvg g¨vM‡bwkqvg A·vBW cvIqv †Mj|) 
K. DfgyLx wewµqv Kv‡K e‡j? 1 
L. evwoi AvwObv wcw”Qj n‡j evjy e¨envi Kiv nq †Kb? 2 
M. DÏxc‡Ki (i) bs wewµqvq 10g 'R' †hŠM Drcbœ Ki‡Z 

KZ MÖvg K¨vjwmqvg cÖ‡qvRb wnmve Ki| 3 
N. (ii) bs DÏxcK †_‡K 100% Drcv`b cvIqv m¤¢e wK-bv 

we‡kÐlY Ki| 4 
 [Aa¨vq 6 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h †h ivmvqwbK wewµqvq wewµqK c`v_© wewµqv K‡i Drcv‡` 
cwiYZ nq Avevi Drcv` c`v_©My‡jv wewµqv K‡i cybivq wewµqK 
c`v‡_© cwiYZ nq Zv‡K DfgyLx wewµqv e‡j| 

i el©vKv‡j Qv` ev evwoi AvwObv wcw”Qj nq| g–jZ Qv` ev 
AvwObv‡K wcw”Qj K‡i ¶vi RvZxq c`v_©| G ¶vi‡K cÖkwgZ 
Kivi Rb¨ GwmW RvZxq c`v_© †hvM Ki‡Z n‡e| evwj (SiO2) 

Aèagx©| evwj †hvM Kivi d‡j Aè ¶vi cÖgkb wewµqvi gva¨‡g 
wcw”QjZv –̀i nq| ZvB evwoi AvwObv wcw”Qj n‡j evjy e¨envi 
Kiv nq| 

j DÏxc‡Ki (i) bs wewµqv‡K m¤•bœ K‡i cvB, 
2Ca     +    O2  2CaO 
2  40  16  2    2(40 + 16) 
= 80g  = 32g    =112g 
wewµqv Abymv‡i, 
112g CaO Drcbœ Ki‡Z Ca cÖ‡qvRb = 80g 

  1g   Ó      Ó      Ó            Ó    = 
80
112 Ó 

  10g Ó      Ó      Ó            Ó    = 
80  10

112  Ó 

 = 7.143 g 
AZGe, 10g CaO †hŠM Drcbœ Ki‡Z 7.143 g Ca cÖ‡qvRb| 

k DÏxc‡Ki (ii) bs wewµqvwU wbæiƒc : 
2Mg   +     O2        2MgO 
2  24 16  2     2(24 + 16) 
= 48g = 32g     = 80g 
48g Mg n‡Z cÖvß MgO Gi cwigvY 80g 

 1   Ó    Ó    Ó     Ó     Ó      Ó  = 
80
48  Ó 

 4 Ó    Ó    Ó     Ó     Ó      Ó   = 
80  4

48   Ó 

 = 6.67 g. 
Avgiv Rvwb, 

Drcv‡`i kZKiv cwigvY = 
wewµqvq cÖvß Drcv‡`i cwigvY

wewµqv n‡Z wnmveK…Z Drcv‡`i cwigvY  100 

 = 
6.2
6.67  100 

 = 92.95% 
AZGe Av‡jvPbv †_‡K ejv hvq, DÏxc‡Ki (ii) bs wewµqv n‡Z 
100% Drcv` cvIqv m¤¢e bv| 
 

 CH3COONa + NaOH CaO X + Na2CO3 
K. A¨vjwWnvBW Kv‡K e‡j? 1 
L. †ebwRb GKwU A¨v‡iv‡gwUK nvB‡WªvKve©bÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'X' Gi mv‡_ m–h©v‡jv‡Ki (UV) Gi cÖfv‡e 

†K¬vwi‡bi wewµqv †jL| 3 
N. 'X' †_‡K ˆRe GwmW cȪ ‘Z m¤¢eÑ we‡kÐlY Ki| 4 

[Aa¨vq 11 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h †h ˆRe †hŠ‡M A¨vjwWnvBW MÖ“c ( CHO) we`¨gvb _v‡K Zv‡K 
A¨vjwWnvBW e‡j| 

cÖkœ  07 

cÖkœ  06 
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i A¨v‡iv‡gwUK †hŠMmg–n mvaviYZ 5, 6 ev 7 m`‡m¨i mgZjxq 
PvwµK †hŠM| G‡Z GKvš@i wØeÜb _v‡K A_©vr ch©vqµ‡g Kve©b-Kve©b 
GKwU GKK Ges GKwU wØeÜb _v‡K| †ebwRb (C6H6) G wZbwU 
GKvš@i wØeÜb _v‡K hv PµvKv‡i AvewZ©Z n‡Z cv‡i| ZvB 
†ebwRb‡K GKwU A¨v‡iv‡gwUK nvB‡WªvKve©b| 

j DÏxc‡Ki wewµqv‡K m¤•–Y© K‡i cvB, 

CH3COONa + NaOH CaO


 CH4
(X)

 + Na2CO3 

DcwiD³ wewµqvq cÖvß ÔXÕ †hŠM n‡jv CH4| hv m–h©v‡jv‡Ki 
(UV) cÖfv‡e †K¬vwi‡bi mv‡_ wewµqv K‡i| 
wg‡_b (CH4) g„̀ y m–h©v‡jv‡Ki (UV) Dcw¯’wZ‡Z wewµqv K‡i 
wg_vBj †K¬vivBW (CH3Cl); WvB‡K¬v‡iv wg‡_b (CH2Cl2), UªvB‡K¬v‡iv 
wg‡_b (CHCl3), †UUªv‡K¬v‡iv wg‡_b (CCl4) Gi wgkÖY Drcbœ nq| 
CH4(g) + Cl2

wg‡_b
  UV  CH3Cl(g)

wg_vBj †K¬vivBW
+  HCl(g) 

CH3Cl(g) + Cl2(g)
wg_vBj †K¬vivBW

  UV CH2Cl2(g)
WvB‡K¬v‡iv wg‡_b

 + HCl(g) 

CH2Cl2(g) + Cl2(g)
WvB‡K¬v‡iv wg‡_b

  UV CHCl3

†UªvB‡K¬v‡iv wg‡_b
+ HCl(g) 

CHCl3(g) + Cl2(g)
†UªvB‡K¬v‡iv wg‡_b

  UV CCl4(g)
†UUªv‡K¬v‡iv wg‡_b

+ HCl(g) 

G wewµqvq Drcbœ wg_vBj †K¬vivBW (CH3Cl) wkí‡¶‡Î 
A¨vj‡Kvnj, A¨vjwWnvBW, ˆRe GwmW cȪ ‘wZ‡Z e¨envi Kiv nq| 
WvB‡K¬v‡iv wg‡_b (CH2Cl2) Bgvjkb is wk‡í ª̀veK wn‡m‡e 
e¨envi Kiv nq| †K¬v‡ivdig (CHCl3) †K †PZbvbvkK wn‡m‡e 
Ges Kve©b †UUªv‡K¬vivBW (CCl4) †K WªvBIqv‡m ª̀veK wn‡m‡e I 
AwMœwbe©vcK c`v_© wn‡m‡e e¨envi Kiv nq| 
ZvB ejv hvq, n¨v‡jv‡Rb cÖwZ¯’vcb wewµqv A¨vj‡K‡bi GKwU 
ˆewkó¨c–Y© wewµqv| 

k DÏxc‡Ki ÔXÕ Z_v CH4 n‡Z ˆRe GwmW cȪ ‘Z Kiv m¤¢eÑ 
e³e¨wU mwVK| 
CH4 †K D”PZv‡c DËß Ki‡j A¨vjKvBb ˆZwi nq hv 2% 
HgSO4 I 20% H2SO4 Gi Dcw¯’wZ‡Z cvwbi mv‡_ wewµqv K‡i 
A¨vjwWnvBW ˆZwi K‡i| Avi A¨vjwWnvBW‡K RvwiZ Ki‡j ˆRe 
GwmW cvIqv hvq| 

 2CH4
wg‡_b

  1500C
 HC  CH + H2

B_vBb
  

 HC  CH
B_vBb

 + H2O 2% HgSO4
H2SO4

 H3C  CHO
B_vb¨vj

  

 H3C  CHO
B_vb¨vj

 + [O] kMnO4H2SO4
 H3C  COOH
B_vbwqK GwmW

  

ZvB ejv hvq, DÏxc‡Ki 'X' Z_v CH4 †_‡K ˆRe GwmW cȪ ‘Z 
Kiv m¤¢e| 

 R – OH Mvp H2SO4 D + H2O 
  (A †hŠM) R = – C3H7 

K. A¨vjKvBb Kv‡K e‡j? 1 
L. †cÖvcvbwqK GwmW ỳe©j GwmWÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'D' †hŠMwU Am¤•„³ nvB‡WªvKve©bÑ cix¶vi 

mvnv‡h¨ Kxfv‡e cÖgvY Kiv hvq e¨vL¨v Ki| 3 
N. DÏxc‡Ki 'A' Ges 'D' †hŠ‡Mi cvi¯•wiK iƒcvš@i 

m¤¢eÑ we‡kÐlY Ki| 4 
 [Aa¨vq 11 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h wÎeÜbhy³ Am¤•„³ nvB‡WªvKve©b‡K A¨vjKvBb e‡j|  

i Avgiv Rvwb, †h mKj GwmW Rjxq ª̀e‡Y AvswkK we‡qvwRZ 
nq Ges Aí cwigvY H+ Drcbœ K‡i Zv‡`i‡K g„̀ y GwmW ev ỳe©j 
GwmW ejv nq| 
†h‡nZz †cÖvcvbwqK GwmW Rjxq `ªe‡Y AvswkK we‡qvwRZ nq, Ges 
Aí cwigvY nvB‡Wªv‡Rb Avqb (H+) Drcbœ K‡i| ZvB †cÖvcvbwqK 
(CH3CH2COOH) GwmW g„̀ y GwmW ev `ye©j GwmW| 
CH3CH2COOH(aq)  H+(aq) + CH3CH2COO(aq) 
  †cÖvcvbwqK GwmW 

j DÏxc‡Ki wewµqvwU‡K m¤•–Y© K‡i cvB, 

C3H7OH
†cÖvcvbj

 
Mvp H2SO4
 C3H6

†cÖvwcb (D)
 + H2O 

DcwiD³ wewµqvq D †hŠM A_©vr C3H6 †hŠMwU GKwU Am¤•„³ 
nvB‡WªvKve©b| Zv wb‡æi cix¶vi mvnv‡h¨ cÖgvY Kiv hvq| 
†cÖvwcb (C3H6) †hŠMwU jNy Rjxq cUvwkqvg cvig¨v½v‡bU 
(KMnO4) Øviv RvwiZ n‡q †cÖvwcwjb MÐvBKj Drcbœ K‡i| G 
wewµqvq jNy Rjxq cUvwkqvg cvig¨v½v‡bU Gi †Mvjvwc †eMywb eY© 
webó nq| 
CH – CH3 = CH2

†cÖvwcb
 + H2O + [O] KMnO4 CH3 – CH

  |
OH

– CH2
  |
OH

  

 †cÖvwcwjb MÐvBKj (eY©nxb) 
myZivs †cÖvwcb †h GKwU Am¤•„³ nvB‡WªvKve©b Zv GB cix¶v Øviv 
cÖgvwYZ nq|  

k DÏxc‡Ki ÔAÕ †hŠMwU n‡jv †cÖvcvbj Ges ÔDÕ †hŠMwU n‡jv †cÖvwcb| 
CH3 – CH = CH2 †_‡K wbæiƒ‡c CH3 – CH2 – CH2OH cȪ ‘Z 
Kiv hvq| 

CH3 – CH = CH2
†cÖvwcb

 + HBr H2O2 CH3 – CH2 – CH2Br
†eªv‡gv †cÖv‡cb

 

CH3 – CH2 – CH2Br
†eªv‡gv †cÖv‡cb

 + NaOH(aq)  CH3 – CH2 – CH2OH
†cÖvcvbj

 + NaBr 

Avevi C3H7OH †_‡K C3H6 †hŠMwUI wbæiƒ‡c cȪ ‘Z Kiv hvqÑ 
†cÖvcvb‡ji mv‡_ AwZwi³ Mvp H2SO4 †K DËß Ki‡j †cÖvwcb 
Ges cvwb Drcbœ nq| 

CH3 – CH2 – CH2OH
†cÖvcvbj

 H2SO4 CH3 – CH = CH2
†cÖvwcb

 + H2O 

 

cÖkœ  08 



imvqb     1647 

 gqgbwmsn †evW©Ñ 2023 †mU : N 

  imvqb (eûwbe©vPwb Afx¶v)     1  3  7 welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. †KvbwU jeY Drcv`bKvix? 
 E N F Si G P H F
2. eÜb MV‡b ỳB Gi wbqg gv‡bÑ 
 i. NO ii. NO2   iii. CH4 

 wb‡Pi †KvbwU mwVK? 
 E iii F i I iii G ii I iii H i, ii I iii 
 wb‡Pi Z‡_¨i Av‡jv‡K 3 I 4bs cÖ‡kœi DËi `vI : 
 90gm MgCO3 †K DËß Ki‡j 40g Ae‡kl cvIqv hvq| 
3. Drcbœ M¨vmwUÑ 
 i. mg‡hvRx †hŠM 
 ii. Pz‡bi cvwb‡K †Nvjv K‡i 
 iii. GwmW e„wó‡Z f‚wgKv iv‡L 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
4. Drcv‡`i kZKiv cwigvY KZ? 
 E 91.33% F 93.33% 
 G 95.33% H 97.33%
5. †iKwUdvBW w¯•wi‡U †KvbwU _v‡K?  
 E wg_vbj F B_vbj
 G wg_vb¨vj H B_vb¨vj
6. †KvbwU j¨vwUb fvlv †_‡K M„nxZ? 
 E Ca F Cd G Ag H Cr
7. ˆRe cvi-A·vBW GK ai‡biÑ 
 E welv³ c`v_© F we‡ùviK c`v_©
 G D‡ËRK c`v_© H ¶Z m„wóKvix c`v_©
8. Al Gi GKwU cigvYyi fi KZ? 
 E 1.66  10–24gm F 3.16  10–23gm
 G 4.482  10–23gm H 3.98  10–23gm
9. KuvPv Av‡g †KvbwU _v‡K? 
 E mvw·wbK GwmW F mvBwUªK GwmW
 G UviUwiK GwmW H j¨vKwUK GwmW
10. †Kvb †gŠjØq n¨v‡jv‡Rb MÖ“‡ci ag© cÖ̀ k©b K‡i? 
 E Na, Mg F F, Cl 
 G N, O H P, S
11. †KvbwU‡Z RviY-weRviY wewµqv N‡U? 
 E cÖkgb F mgvYyKiY
 G cwjgviKiY H cÖwZ¯’vcb
12. CH3OH GKwUÑ 
 i. nvB‡WªvKve©b 
 ii. welv³ c`v_© 
 iii. `vn¨ c`v_© 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
13. Fe Gi M †k‡j KZwU B‡jKUªb _v‡K? 
 E 6 F 8 G 14 H 18

14. G›Uvwm‡W †KvbwU we`¨gvb? 
 E Mg(OH)2 F HCl 
 G Ca(OH)2 H NaOH
15. e¨vcb nvi wbf©i K‡iÑ 
 i. gva¨‡gi cÖK…wZi Dci 
 ii. c`v‡_©i AvYweK f‡ii Dci 
 iii. ZvcgvÎvi Dci 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii 
 G ii I iii H i, ii I iii
16. †KvbwU cvwb‡Z A ª̀eYxq? 
 E LiF F AgCl 
 G CaCl2 H MgCl2
17. n = 3 n‡j †Kvb AiweUvjwU Am¤¢e? 
 E 3s F 3p 
 G 3d H 3f 
 wb‡Pi Z‡_¨i Av‡jv‡K 18 I 19bs cÖ‡kœi DËi `vI : 
 Al(NO3)3 + aNaOH  Y + 3NaNO3 
18. wewµqvwU‡Z a Gi gvb KZ? 
 E 1 F 2 
 G 3 H 6
19. Drcbœ Y †hŠMwUiÑ 
 i. ¶viK ag© i‡q‡Q 
 ii. eY©nxb Aat‡¶c c‡o 
 iii. Jla wk‡í e¨envi i‡q‡Q 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
20. †KvbwU Øviv M¨vjfvbvBwRs Kiv nq? 
 E Zn F Cr 
 G Ag H Sn
21. HClO4 †hŠ‡M Cl Gi RviY msL¨v KZ? 
 E + 1 F + 3 
 G + 5 H + 7
22. b¨vc_vwjbÑ 
 i. EaŸ©cvwZZ c`v_© 
 ii. GKvš@i wØ-eÜb hy³ 
 iii. 6wU cigvYy Øviv MwVZ 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
23. wU‡bi cÖZxK †KvbwU? 
 E Sb F Pb G Sn H Ti
24. †nevi cÖYvwj‡Z NH3 Drcv`‡b cÖfveK †KvbwU? 
 E Fe F Ni G Cu H Zn
25. CO2 + C  2CO wewµqvwU‡Z weRviK KZwU B‡jKUªb Z¨vM 

K‡i? 
 E 1 F 2 G 3 H 4 

 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

14  15  16  17  18  19  20  21  22  23  24  25    



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1648 

gqgbwmsn †evW©-2023 
 imvqb (ZË¡xq-m„Rbkxj)     1  3  7 welq †KvW  

mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvMmnKv‡i co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU 
cÖ‡kœi DËi w`‡Z n‡e|] 

1| (i)  I2(s) + ZvcÑ Zvc  I2(g) 

 (ii)  S(s) + Zvc S(l) 
 (iii)  N2O4(g)  2NO2(g) 

K. ùzUb Kv‡K e‡j? 1 
L. e¨vcb I wbtmi‡Yi g–j cv_©K¨ e¨vL¨v Ki| 2 
M. DÏxc‡Ki †KvbwU ivmvqwbK cÖwµqv? e¨vL¨v Ki| 3 
N. DÏxc‡Ki (i) I (ii) bs cÖwµqvi g‡a¨ Zzjbv Ki| 4 

2|  
ch©vq 

 

 MÖ“c  
1 2 15 16 17 

2 Li D   Q 
3  A R S T 

 [GLv‡b A, D, Q, R I T cÖZxKx A‡_© e¨eüZ] 
K. wbDj¨v‡Ûi AóK m–ÎwU †jL| 1 
L. Avqi‡bi cwieZ©bkxj †hvRbx e¨vL¨v Ki| 2 
M. RT3 Gi GKwU AYyi fi wbY©q Ki| 3 
N. A, D, Q I T †gŠjMy‡jvi cvigvYweK AvKv‡ii Zzjbv 

Ki| 4 

3|  X GKwU nvB‡WªvKve©b hv‡Z nvB‡Wªv‡Rb I Kve©‡bi kZKiv 
mshywZ h_vµ‡g 7.69% Ges 92.31%| Y Aci GKwU 
nvB‡WªvKve©b hvi AvYweK fi 78| 

 [X I Y Gi ¯’‚j ms‡KZ GKB] 
K. kZKiv mshywZ Kv‡K e‡j? 1 
L. CO †hŠ‡M Kve©‡bi myß‡hvRbx e¨vL¨v Ki| 2 
M. 'X' †hŠMwUi ¯’‚j ms‡KZ wbY©q Ki| 3 
N. X I Y †hŠMØ‡qi ¯’‚j ms‡KZ GKB n‡jI cvVwbK 

ms‡KZ wfbœÑ we‡kÐlY Ki| 4 

4|  (i) N2(g) + O2(g)  2NO(g); H = + 180 kJ 

 (ii) 2K + Cl2  2KCl 
K. mgvYy Kx? 1 
L. avZe eÜb e¨vL¨v Ki| 2 
M. DÏxc‡Ki (ii) bs wewµqvq B‡jKUªb ¯’vbvš@i cÖwµqv 

e¨vL¨v Ki| 3 
N. DÏxc‡Ki (i) bs wewµqvwU‡Z mvg¨ve¯’vq Zvc, Pvc I 

NbgvÎvi cÖfve we‡kÐlY Ki| 4 

5|  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' cÖ¯‘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 

6|  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 

7| CH3COOC2H5 + H2O HCl X + CH3COOH 
K. ivmvqwbK eÜb Kv‡K e‡j? 1 

L. †cvjvwiwU e¨vL¨v Ki| 2 
M. DÏxc‡Ki wewµqvwU †Kvb ai‡bi? e¨vL¨v Ki| 3 
N. DÏxc‡Ki 'X' †hŠM †_‡K A¨vj‡Kb ˆZwi Kiv hvqÑ 

mgxKiYmn we‡kÐlY Ki| 4 

8|  
 
  

250 ml 
0.2M 

NaHCO3 
 

375 ml 
8.5g 
HCl 

  
  cvÎ-A cvÎ-B 

 [A cv‡Îi ª̀e‡Yi mv‡_ B cv‡Îi ª̀eY †hvM Kiv n‡jv|] 
K. fimsL¨v Kv‡K e‡j? 1 
L. AiweU Kv‡K e‡j? e¨vL¨v Ki| 2 

M. A cv‡Îi ª̀‡ei kZKiv mshywZ wbY©q Ki| 3 
N. DÏxc‡Ki †Kvb wewµqKwU wjwgwUs wewµqK? MvwYwZKfv‡e 

we‡kÐlY Ki| 4 



imvqb     1649 

DËigvjv 
eûwbe©vPwb Afx¶v 

DË
i 1 H 2 E 3 H 4 F 5 F 6 G 7 F 8 G 9 E 10 F 11 H 12 G 13 G 

14 E 15 H 16 F 17 H 18 G 19 F 20 E 21 H 22 E 23 G 24 E 25 F   
 

m„Rbkxj 
 (i) I2(s) + ZvcÑ Zvc  I2(g) 

 (ii) S(s) + Zvc S(l) 
 (iii) N2O4(g)  2NO2(g) 

K. ùzUb Kv‡K e‡j? 1 
L. e¨vcb I wbtmi‡Yi g–j cv_©K¨ e¨vL¨v Ki| 2 
M. DÏxc‡Ki †KvbwU ivmvqwbK cÖwµqv? e¨vL¨v Ki| 3 
N. DÏxc‡Ki (i) I (ii) bs cÖwµqvi g‡a¨ Zzjbv Ki| 4 

[Aa¨vq 2 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h †Kv‡bv c`v_©‡K Zvc cÖ‡qv‡Mi gva¨‡g Zij Ae¯’v n‡Z 
M¨vmxq Ae¯’vq cwiYZ Kivi cÖwµqv‡KB ùzUb e‡j|  

i e¨vcb I wbtmi‡Yi g–j cv_©K¨ wbæiƒcÑ  

e¨vcb wbtmiY 

i. †Kv‡bv gva¨‡g KwVb, Zij 
ev M¨vmxq e¯‘i ¯̂Ztù‚Z© 
I mgfv‡e cwie¨vß nIqvi 
cÖwµqv‡K e¨vcb e‡j| 

i. mi“ wQ`ªc‡_ †Kv‡bv M¨v‡mi 
AYymg–‡ni D”PPvc AÂj 
†_‡K wbæPvc AÂ‡j †ewi‡q 
Avmvi cÖwµqv‡K wbtmiY 
e‡j| 

ii. GwU ¯̂Ztù‚Z© I gš’i 
cÖwµqv| 

ii. GwU AwaK Pv‡ci cÖfv‡e 
`ª“Z cÖwµqv| 

iii. G‡¶‡Î M¨vm cv‡Îi †fZ‡i 
I evB‡i evqyPvc mgvb 
_v‡K| 

iii. M¨vm cv‡Îi †fZ‡i I 
evB‡i Pvc Amgvb _v‡K| 

iv. `xN©mgq ¯’vqx nq| iv. ¯’vwqZ¡ Kg nq| 

j DÏxc‡Ki (i) I (ii) bs cÖwµqv n‡jv †fŠZ cÖwµqv| KviY D³ 
cÖwµqvmg–‡n †gŠjMy‡jvi ïaygvÎ Ae¯’vMZ cwieZ©b nq wKš‘ 
MVbMZ cieZ©b nq bv| Avevi (iii) bs cÖwµqv n‡jv ivmvqwbK 
cÖwµqv| KviY D³ cÖwµqvq MVbMZ cwieZ©‡bi gva¨‡g bZzb 
c`v‡_©i m„wó nq| †hgbÑ 
         N2O4(g)                  2NO2(g) 
 (WvB bvB‡Uªv‡Rb †UUªvA·vBW)          (bvB‡Uªv‡Rb WvBA·vBW) 
†h cÖwµqvq GK ev GKvwaK c`v_© Dchy³ cwi‡e‡k cwiewZ©Z n‡q 
GK ev GKvwaK bZzb c`v_© Drcbœ K‡i Zv‡KB ivmvqwbK wewµqv 
e‡j| Avevi G‡K ivmvqwbK cÖwµqvI ejv nq| 

DcwiD³ wewµqvq GK AYy N2O4 cwiewZ©Z n‡q `yB AYy NO2-G 
cwiYZ nq, hv MVbMZ w`K w`‡q m¤•–Y© wfbœ| 
AZGe (iii) bs cÖwµqvwU GKwU ivmvqwbK cÖwµqv| 

k DÏxc‡Ki (i) bs cÖwµqvi †gŠj Av‡qvwWb GKwU DØvqx c`v_© 
Ges (ii) bs cÖwµqvi †gŠj mvjdvi GKwU KwVb c`v_©| D³ (i) I 
(ii) bs cÖwµqv `yBwU‡K wb‡æi †jLwP‡Îi mvnv‡h¨ Zzjbv Kiv n‡jvÑ 

    
wPÎ : I2 Gi Zvc cÖ̀ v‡bi †jLwPÎ         wPÎ : S Gi Zvc cÖ̀ v‡bi †jLwPÎ 

†h mKj c`v_©‡K DËß Ki‡j Zi‡j cwiYZ bv n‡q mivmwi 
ev‡®• cwiYZ nq Zv`‡i‡K EaŸ©cvwZZ c`v_© e‡j Ges G 
cÖwµqv‡KB EaŸ©cvZb cÖwµqv e‡j| GLv‡b Av‡qvwWb EaŸ©cvwZZ 
c`v_©| KviY G‡K DËß Ki‡j Zi‡j cwiYZ bv n‡q mivmwi 
ev‡®• cwiYZ nq| 
Av‡qvwW‡bi Zvcxq eµ‡iLvq Gi ỳBwU †fŠZ Ae¯’vi cwieZ©b 
j¶ Kiv hvq| Avi mvjdv‡ii eµ‡iLvq wZbwU †fŠZ Ae¯’vi 
cwieZ©b nIqvi K_v _vK‡jI ỳBwU cwieZ©b j¶ Kiv hvq| KviY 
(ii) bs cÖwµqvq KwVb I Zij Ae¯’vi D‡jÐL Av‡Q| Avevi DØvqx 
Av‡qvwW‡bi eµ‡iLvq Zij †fŠZ Ae¯’v †bB| 
AZGe, DÏxc‡Ki (i) bs cÖwµqvq ïaygvÎ ivmvqwbK cwieZ©b 
NU‡jI (ii) bs cÖwµqvq †fŠZ I ivmvqwbK Dfq cwieZ©bB N‡U| 

  
ch©vq 
 

 MÖ“c  
1 2 15 16 17 

2 Li D   Q 
3  A R S T 

 [GLv‡b A, D, Q, R I T cÖZxKx A‡_© e¨eüZ] 
K. wbDj¨v‡Ûi AóK m–ÎwU †jL| 1 
L. Avqi‡bi cwieZ©bkxj †hvRbx e¨vL¨v Ki| 2 
M. RT3 Gi GKwU AYyi fi wbY©q Ki| 3 
N. A, D, Q I T †gŠjMy‡jvi cvigvYweK AvKv‡ii Zzjbv Ki| 4 

 [Aa¨vq 3 I 4 Gi mgš̂‡q] 
2bs cÖ‡kœi DËi 

h †gŠjMy‡jv‡K Zv‡`i cvigvYweK fi Abyhvqx mvRv‡j cÖwZ 
Aóg †gŠjmg–‡ni mv‡_ a‡g©i wgj †`Lv hvq| hv ch©vq mviwYi 
ÔAóK ZË¡Õ bv‡g cwiwPZ| 

cÖkœ  02 

cÖkœ  01 

KwVb 
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P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1650 

i †Kv‡bv †gŠj Aci †Kv‡bv †gŠ‡ji mv‡_ hy³ nIqvi ¶gZv‡K 
†hvRbx e‡j| hw` †Kv‡bv †gŠj GKvwaK †hvRbx cÖ̀ k©b K‡i ZLb 
Zv‡K cwieZ©bkxj †hvRbx e‡j| †gŠ‡ji me©‡kl K¶c‡_i 
Dc¯@img–‡ni g‡a¨ B‡jKUªb cybwe©b¨v‡mi Kvi‡Y we‡Rvo B‡jKUªb 
msL¨v cwiewZ©Z nq| ZLb †gŠjmg–n cwieZ©bkxj †hvRbx cÖ̀ k©b 
K‡i| 
Avqib †K¬vwi‡bi mv‡_ GKwÎZ n‡q FeCl2 I FeCl3 †hŠM MVb 
K‡i| Giƒc Ae¯’vq Avqi‡bi †hvRbx h_vµ‡g 2 I 3 nq| A_©vr 
Avqib cwieZ©bkxj †hvRbx cÖ̀ k©b K‡i| 

j DÏxc‡Ki 'R' I 'T' †gŠj `yBwU Z…Zxq ch©v‡qi MÖ“c-15 I 17 †Z 
Aew¯’Z| myZivs †gŠjØq h_vµ‡g g¨vM‡bwkqvg I †K¬vwib| 
†gŠjØ‡qi mgš̂‡q Drcbœ AYyi (PCl3) fi wb‡æ wbY©q Kiv n‡jvÑ 
PCl3 Gi Av‡cw¶K AvYweK fi = 31 + 35.5  3 
  = 137.5 
 PCl3 Gi GKwU AYyi fi = 137.5  0.166  10–23g 

  = 22.825  10–23g 
AZGe, PCl3 AYyi fi = 22.825  10–23g| 

k DÏxc‡Ki 'D' I 'Q' Ges 'A' I 'T' †gŠjmg–n h_vµ‡g wØZxq I 
Z…Zxq ch©v‡qi MÖ“c-2 I 17 †Z Aew¯’Z| Avi GB †gŠjmg–n n‡jv 
Be, F I Mg, Cl| wb‡æ †gŠjMy‡jvi cvigvYweK AvKv‡ii µg 
Zzjbv 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| 
myZivs †ewiwjqvg, †K¬vwib I g¨vM‡bwkqvg, †K¬vwib †gŠjmg–‡ni 
cvigvYweK AvKv‡ii µg‡K wbæiƒ‡c Dc¯’vcb Kiv hvqÑ 

Cl > Mg > F > Be| 

 X GKwU nvB‡WªvKve©b hv‡Z nvB‡Wªv‡Rb I Kve©‡bi 
kZKiv mshywZ h_vµ‡g 7.69% Ges 92.31%| Y Aci GKwU 
nvB‡WªvKve©b hvi AvYweK fi 78| 
 [X I Y Gi ¯’‚j ms‡KZ GKB] 

K. kZKiv mshywZ Kv‡K e‡j? 1 
L. CO †hŠ‡M Kve©‡bi myß‡hvRbx e¨vL¨v Ki| 2 
M. 'X' †hŠMwUi ¯’‚j ms‡KZ wbY©q Ki| 3 
N. X I Y †hŠMØ‡qi ¯’‚j ms‡KZ GKB n‡jI cvVwbK 

ms‡KZ wfbœÑ we‡kÐlY Ki| 4 
[Aa¨vq 6 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h †Kv‡bv †hŠ‡Mi 100 MÖv‡gi g‡a¨ †Kv‡bv †gŠj hZ MÖvg _v‡K 
Zv‡K H †gŠ‡ji kZKiv mshywZ e‡j| 

i †Kv‡bv †gŠ‡ji m‡e©v”P †hvRbx I mwµq †hvRbxi cv_©K¨‡K myß 
†hvRbx e‡j| C Gi m‡e©v”P †hvRbx 4| CO †hŠ‡M Kve©‡bi mwµq 
†hvRbx 2| 
AZGe CO †hŠ‡M C Gi myß †hvRbx = (4  2) = 2. 

j DÏxc‡Ki 'X' GKwU nvB‡WªvKve©b| hv‡Z 7.69% nvB‡Wªv‡Rb I 
92.31% Kve©b we`¨gvb| 
GLb, †gŠjØ‡qi kZKiv mshywZ‡K wbR wbR cvigvYweK msL¨v 
Øviv fvM K‡i cvB, 

 H = 
7.69

1  = 7.69 

 C = 
92.31

12  = 7.69 

Gfv‡e cÖvß fvMdjMy‡jv‡K ¶z ª̀Zg fvMdj Øviv fvM K‡i cvB, 

 H = 
7.69
7.69 = 1 

 C = 
7.69
7.69 = 1 

D³ gvbMy‡jv‡K †gŠ‡ji cÖwZ‡Ki mvnv‡h¨ ms‡KZ AvKv‡i cÖKvk 
Ki‡jB ¯’‚j ms‡KZ cvIqv hvq| 
 'X' †hŠMwUi ¯’‚j ms‡KZ = CH.  

k DÏxc‡Ki 'X' †hŠ‡Mi ¯’‚j ms‡KZ CH (M n‡Z cÖvß)| 'X' I 
'Y' †hŠMØ‡qi ¯’‚j ms‡KZ GKB| A_©vr CH Ges 'Y' †hŠ‡Mi 
AvYweK fi, 78| 
myZivs 'Y' †hŠ‡Mi AvYweK ms‡KZ = (CH)n 
Ges ¯’–j ms‡KZ CH Gi AvYweK fi = (12 + 1) = 13 
'Y' †hŠ‡Mi AvYweK fi = 78 

 n = 
†hŠ‡Mi AvYweK fi
¯’–j ms‡K‡Zi fi 

 = 
78
13 

 = 6 
AZGe, 'Y' †hŠMwUi AvYweK ms‡KZ = (CH)6 = C6H6 

Avevi, A¨vwmwUwj‡bi ¯’‚j ms‡KZ CH Ges AvYweK ms‡KZ 
C2H2| GLb †hŠM `yBwUi MvVwbK ms‡KZ wfbœÑ wb‡æ Zv 
Dc¯’vcb Kiv n‡jvÑ 
 
 
H – C  C – H 
  A¨vwmwUwjb 

 H 
| 
C 

C 
| 

C 
C 
| 

H 

C 
|| 
C 

H 

H 

H 

H 

 
†ebwRb 

myZivs A¨vwmwUwjb I †ebwR‡bi ¯’‚j ms‡KZ GKB n‡jI MvVwbK 
ms‡KZ wfbœ| 
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 (i) N2(g) + O2(g)  2NO(g); H = + 180 kJ 

 (ii) 2K + Cl2  2KCl 
K. mgvYy Kx? 1 
L. avZe eÜb e¨vL¨v Ki| 2 
M. DÏxc‡Ki (ii) bs wewµqvq B‡jKUªb ¯’vbvš@i cÖwµqv 

e¨vL¨v Ki| 3 
N. DÏxc‡Ki (i) bs wewµqvwU‡Z mvg¨ve¯’vq Zvc, Pvc I 

NbgvÎvi cÖfve we‡kÐlY Ki| 4 
 [Aa¨vq 7 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h GKB AvYweK ms‡KZwewkó GKvwaK †hŠ‡Mi ag© wfbœ n‡j 
Zv‡`i‡K ci¯•‡ii mgvYy e‡j| 

i `ywU avZe cigvYy ci¯•‡ii KvQvKvwQ G‡j Zv‡`i g‡a¨ †h 
eÜb MwVZ nq Zv‡K avZe eÜb e‡j| A_©vr †h‡Kv‡bv avZzi 
g‡a¨ cigvbymg–n †h AvKl©‡Yi gva¨‡g hy³ _v‡K Zv‡KB avZe 
eÜb e‡j| 

 
avZe ùwU‡K ỳwU avZe Avq‡bi ga¨eZ©x ¯’v‡b hLb mÂviYkxj 
B‡jKUªb Ae¯’vb K‡i ZLb H B‡jKUª‡bi cÖwZ w¯’i ˆe`ÿ wZK 
AvKl©‡Yi Kvi‡Y Avqb ỳwU AvKwl©Z nq| GKvi‡Y avZe 
AvqbMy‡jv ci¯•i n‡Z wew”Qbœ n‡Z cv‡i bv| Gfv‡eB GKB avZzi 
AmsL¨ cigvYy ci¯•‡ii mv‡_ avZe eÜ‡bi gva¨‡g Ave× _v‡K| 

j wewµqvwU wbæiƒc : 
2K + Cl2  2KCl 
†h wewµqvq wewµqK c`v_© B‡jKUªb `vb K‡i Zv‡K RviY wewµqv 
Ges †h wewµqvq wewµq‡K c`v_© B‡jKUªb MÖnY K‡i, Zv‡K 
weRviY wewµqv e‡j| myZivs D³ wewµqvq B‡jKUª‡bi ¯’vbvš@i 
wewµqv e‡j| myZivs D³ wewµqvq B‡jKUª‡bi ¯’vbvš@i N‡U‡Q| 
hv wb‡æ †`Lv‡bv n‡jv : 

                    RviY wewµqv 

 2K  + C l2           2K
+1

C
–1

l. 
        

        weRviY wewµqv 

Dc‡iv³ wewµqvq 2wU K cigvYy e Z¨vM K‡i 2K+ Avq‡b cwiYZ 
nq| hv GKwU RviY wewµqv| A_©vr  
RviY Aa© wewµqv : 2K  2K+ + 2e 

Avevi, Cl2 ỳBwU e MÖnY K‡i 2Cl Avq‡b cwiYZ nq| hv GKwU 
weRviY wewµqv| A_©vr, 
weRviY Aa©wewµqvt Cl2 + 2e  2Cl 

AZGe, Dc‡iv³ wewµqvq e Gi ¯’vbvš@i N‡U‡Q| A_©vr 
wewµqvq RviY-weRviY hyMcr msNwUZ nq| 

k wewµqvwU wbæiƒc : 
N2(g) + O2(g)  2NO(g); H = + 180 kJ 
mvg¨ve¯’vq Dc‡iv³ wewµqvi Dci Zvc, Pvc I NbgvÎvi cÖfve 
we‡kÐlY Kiv n‡jv : 
Zv‡ci cÖfve : G wewµqvi H gvb abvÍK nIqvq wewµqvwU 
Zvcnvix wewµqv| jv-kv‡Zwjqvi bxwZ Abymv‡i G wewµqvi 
mvg¨ve¯’vq Zvc cÖ‡qvM Kiv n‡j wewµqvi mvg¨ evgw`K †_‡K 
Wvbw`‡K m‡i hv‡e A_©vr N2 I O2 wewµqv K‡i NO Drcbœ n‡e| 
Avevi mvg¨ve¯’vq Zvc n«vm Kiv n‡j wewµqvi mvg¨ Wvbw`K †_‡K 
evgw`‡K m‡i hv‡e A_©vr NO †f‡½ N2 I O2 Drcbœ n‡e| 
Pv‡ci cÖfve : wewµqvq wewµqK Gi †gvU †gvj msL¨v 1 + 1 = 2 

Ges Drcv‡`i †gvU †gvj msL¨vI 2 A_©vr G wewµqvq †gv‡ji 
cwieZ©b nq bv| Kv‡RB Pv‡ciI cwieZ©b nq bv| Ab¨fv‡e ejv 
hvq GB wewµqvi mvg¨ve¯’vq Pv‡ci †Kv‡bv cÖfve †bB| 

NbgvÎvi cÖfve : mvg¨ve¯’vq NbgvÎv e„w× Ki‡j wewµqvi 
mvg¨ve¯’v Wvb w`‡K AMÖmi n‡q wewµq‡Ki NbgvÎv n«vm K‡i 
cwieZ©‡bi djvdj‡K cÖkwgZ K‡i Ges Drcv‡`i cwigvY e„w× 
K‡i| GKBfv‡e wewµqvi mvg¨ve¯’vq †h †Kv‡bv GKwU Drcv‡`i 
NbgvÎv e„w× Ki‡j mvg¨ve¯’v evg w`‡K m‡i hv‡e| 

 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' cÖ¯‘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 11 Gi Av‡jv‡K] 

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 

mÂiYkxj 
cvigvYweK kuvm 

cÖkœ  05 
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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 LGP (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)   

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| 

 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 cwienY K‡i| 
hv wb‡æ wP‡Îi gva¨‡g mn‡RB avZzi we ỳ̈ r cwien‡bi welqwU eySv hvq| 

 
wPÎ : avZzi we`ÿ r cwien‡bi †KŠkj 

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 

cÖkœ  06 



imvqb     1653 

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| 
 

 CH3COOC2H5 + H2O HCl X + CH3COOH 
K. ivmvqwbK eÜb Kv‡K e‡j? 1 

L. †cvjvwiwU e¨vL¨v Ki| 2 

M. DÏxc‡Ki wewµqvwU †Kvb ai‡bi? e¨vL¨v Ki| 3 

N. DÏxc‡Ki 'X' †hŠM †_‡K A¨vj‡Kb ˆZwi Kiv hvqÑ 

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

7bs cÖ‡kœi DËi 

h AYyi cigvYymg–n ci¯•‡ii mv‡_ †h AvKl©Y e‡ji gva¨‡g hy³ 
_v‡K Zv‡KB ivmvqwbK eÜb e‡j| 

i mg‡hvRx eÜ‡b Ave× `yBwU cigvYyi g‡a¨ Zwor FYvÍKZvi 
Kvi‡Y †kqviK…Z B‡jKUªb †Rvo †Kv‡bv GKwU cigvYyi wbDwK¬qvm 
KZ…©K AvKwl©Z n‡q AvswkK FYvÍK I Aci cigvYy AvswkK 
abvÍK PvR© cÖvß nq| Giƒc †gi“K…Z mg‡hvRx AYy‡K WvB‡cvj 
e‡j| Avi †gi“ m„wói G welq‡K †cvjvwiwU e‡j| 
†hgb, HF AYywU‡Z †d¬vwi‡bi Zwor FYvÍKZv (4.0) nvB‡Wªv‡R‡bi 
Zwor FYvÍKZvi (2.1) †P‡q †ewk nIqvq †K¬vwib AvswkK FYvÍK 
I nvB‡Wªv‡Rb AvswkK abvÍK PvR© jvf K‡i| A_©vr WvB‡cvj 
m„wó nq| Avi G welqwU n‡jv †cvjvwiwU| 

H+ –– F– 

j DÏxc‡Ki wewµqvwU‡K m¤•bœ K‡i cvB, 
 CH3COOC2H5 + H2O    C2H5OH   +   CH3COOH 
       B_vBj B_vb‡qU B_vbj (X)    B_vbwqK GwmW 

DcwiD³ wewµqvwUi aib wb‡æ e¨vL¨v Kiv n‡jvÑ 
†h ivmvqwbK wewµqvq wewµqK c`v_© wewµqv K‡i Drcv‡` cwiYZ 
nq Ges Drcv` c`v_©My‡jv cybivq wewµqv K‡i wewµqK c`v‡_© 
cwiYZ nq, †m mKj wewµqv‡K DfgyLx wewµqv e‡j| G wewµqv‡Z 
wewµqK Drcv‡` cwiYZ nIqvq G‡K m¤§yLgyLx wewµqv Ges Drcv` 
n‡Z wewµq‡K cwiYZ nIqvq G‡K wKš‘ cðvrgyLx wewµqvI e‡j| 
Avevi, †h mKj ivmvqwbK wewµqvq (wewµqK wn‡m‡e) cvwb Aci 
†Kv‡bv †hŠ‡Mi mv‡_ wewµqv K‡i Drcv` Drcbœ K‡i Zv‡K Av`ª© 
we‡kÐlY ev cvwb we‡kÐlY wewµqv e‡j| 
A_©vr DcwiD³ wewµqvq B_vBj B_vb‡qU cvwbi mv‡_ wewµqv 
K‡i‡Q| myZivs GwU GKwU Av ª̀© we‡kÐlY wewµqv| 
AZGe ejv hvq, Dc‡i D‡jÐwLZ wewµqvwU DfgyLx I Av ª̀© we‡kÐlY 
wewµqv| 

k DÏxc‡Ki mgxKiYwU‡K c–Y© K‡i cvB, 
 CH3COOC2H5

B_vBj A¨vwm‡UU
 + H2O  C2H5OH (X)

B_vbj
 + CH3COOH

B_vbwqK GwmW
 

DcwiD³ wewµqvq 'X' †hŠMwU n‡jv B_vbj| Avi G †hŠM n‡Z 
A¨vj‡Kb ˆZwi Kiv hvqÑ wb‡æ Zv mgxKiYmn we‡kÐlY Kiv n‡jvÑ 
B_vbj‡K AwZwi³ Mvp H2SO4-Gi mv‡_ DËß Ki‡j Bw_b I 
cvwb Drcbœ nq| 

 C2H5OH
(B_vbj)

 
H2SO4


 H2C = CH2
(Bw_b)

+ H2O 

AZtci Drcbœ Bw_b‡K 180 – 200C ZvcgvÎvq wb‡Kj cÖfve‡Ki 
Dcw¯’wZ‡Z nvB‡Wªv‡R‡bi mv‡_ DËß Ki‡j A¨vj‡Kb Z_v B‡_b 
Drcbœ nq| 

 H2C = CH2
(Bw_b)

+ H2 
Ni


180 – 200C

 H3C
(B‡_b)

– CH3 

AZGe Av‡jvPbv †_‡K ejv hvq, 'X' †hŠM A_©vr C2H5OH n‡Z 
A¨vj‡Kb (C2H6) ˆZwi Kiv m¤¢e|         
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P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1654 

 

 
  

250 ml 
0.2M 

NaHCO3 
 

375 ml 
8.5g 
HCl 

  
  cvÎ-A cvÎ-B 
 [A cv‡Îi ª̀e‡Yi mv‡_ B cv‡Îi ª̀eY †hvM Kiv n‡jv|] 

K. fimsL¨v Kv‡K e‡j? 1 
L. AiweU Kv‡K e‡j? e¨vL¨v Ki| 2 
M. A cv‡Îi ª̀‡ei kZKiv mshywZ wbY©q Ki| 3 
N. DÏxc‡Ki †Kvb wewµqKwU wjwgwUs wewµqK? MvwYwZKfv‡e 

we‡kÐlY Ki| 4 
 [Aa¨vq 6 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h †Kv‡bv cigvYy‡Z Dcw¯’Z †cÖvUb I wbDUªb msL¨vi †hvMdj‡K 
D³ cigvYyi fimsL¨v e‡j| 

i wbDwK¬qv‡mi PZzw ©̀‡K mywbw ©̀ó e„ËvKvi K¶c‡_ B‡jKUªbmg–n 
Ae¯’vb K‡i| Avi G e„ËvKvi K¶c_mg–n‡K AiweU e‡j| 
†evi cÖ̀ Ë nvB‡Wªv‡Rb cigvYyi MVbMZ gZev` n‡Z Orbit k‡ãi 
DrcwË Ges B‡jKUªbmg–n wbDwK¬qv‡mi PZzw ©̀‡K e„ËvKvi c‡_ 
AveZ©b Ki‡Z _v‡K| 

j DÏxc‡Ki 'A' cv‡Îi `ªewU n‡jv NaHCO3| wb‡æ D³ †hŠ‡Mi 
kZKiv mshywZ wbY©q Kiv n‡jvÑ 
NaHCO3 Gi AvYweK fi, M = (23 + 1 + 12 + 16  3) 
   = 84 

 Na Gi kZKiv mshywZ = 
23
84  100 = 27.38% 

    H     Ó      Ó      Ó = 
1
84  100 = 1.19% 

    C     Ó      Ó      Ó = 
12
84  100 = 14.29% 

Ges O Ó      Ó      Ó = 
16  3

84   100 = 57.14% 

myZivs NaHCO3 †hŠ‡M 27.38% Na, 1.19% H, 14.29% C I 
57.14% O we`¨gvb| 

k DÏxc‡Ki 'A' I 'B' cv‡Îi wewµqKØq‡K GKwÎZ Ki‡j †h †hŠMwU 
wjwgwUs wewµqK n‡e Zv wb‡æ MvwYwZKfv‡e we‡kÐlY Kiv n‡jvÑ 
NaHCO3 I HCl Gi g‡a¨ msNwUZ wewµqvwU n‡jvÑ 
NaHCO3  +  HCl    NaCl  +  CO2  + H2O 
   84g          36.5g           58.5g 
GLb, NaHCO3 Gi †¶‡Î, 
Avgiv Rvwb,  

w = 
SVM
1000 

    = 
0.2  250  48

1000  g 

GLv‡b, 
NaHCO3 Gi fi, M = 84g 

     Ó      Ó AvqZb, V = 250 mL 

     Ó    Ó NbgvÎv, S = 0.2M 

 NaHCO3 Gi cwigvY, w = ? 
 = 4.2g 
 NaHCO3 Gi cwigvY, w = 4.2g 
GLb, 
 84g NaHCO3 Gi mv‡_ wewµqv K‡i 36.5g. HCl  

 1         Ó         Ó      Ó         Ó  
36.5
84        Ó  

 4.2      Ó         Ó      Ó         Ó  
36.5  4.2

84      Ó 

   = 1.825g. HCl 
myZivs AwZwi³ HCl Gi cwigvY, (8.5 – 1.825)g ev 6.675g HCl 
†ewk| A_©vr, DcwiD³ wewµqvq NaHCO3 n‡jv wjwgwUs wewµqK| 
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