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Z;FI6XF:+ s052f  
8. VG[ lJEFUGF TßJM 

o V[S DFS”GF 5|xGM o 

1. 24Cr3+
 GL .,[S8=MG ZRGF VF5MP  

2. ;\@F\lT TßJMGF ;FDFgI U]6WDM” lJX[ DFlCTL VF5MP 

3. XF DF8[ CuSO4 JFN/L Z\U VG[ ZnSO4 Z\UlJCLG CMI K[P 

4. XF DF8[ Mn (Z=25) GL T’TLI VFIGLSZ6 ÷HF” WFZ6F SZTF \ 36L JWFZ[ CMI K[ m 

[Hints : :YFIL Mn2+ : 3d
5
 DF\YL V[S .,[S8=MG N}Z SZJF 36L ÷HF”GL H~Z 50[ K[P] 

5. 5|YD ;\@F\lT z[6LG]\ SI] TßJ ;FYL JW] VM˜S;0[XG VJ:YF WZFJ[ K[ m 

6. UM(0 (5d10) GL d S1SM ;\5}6” EZFI[,L CMJF KTF\ 56 T[ XF DF8[ ;\@F\lT TßJ K[ m    

7. 5d  z[6L Sc YL Zn K[P XF DF8[ Zn GL 5ZDFcJLISZ6 V[gYF(5L VMKL K[ m  [Hints : lGA”/ WFtJLIA \WG]  

8. Cr, Co, Zn DF\YL SI] TßJ lJlJW VM˜S;0[XG VJ:YF NXF”JT] \ GYL m  

9. ,[gY[GF (Z=57), U[0Ml,GLID (Z=64) VG[ (I]8[lXID (Z=71) DM8[ EFU[ +3 VJ:YF XF DF8[ NXF”J[ K[ m   

10. ,[gY[GF.0 ;\SMRGG]\ DCtJ H6FJMP 

11. 5d  z[6LGF TßJM SZTF\ 3d  VG[ 4d  z[6LGF TßJMGL VFIGLSZ6 V[gYF(5L SZTF\ XF DF8[ JWFZ[ CMI K[ m     

[Ans.: ,[gY[GF.0 ;\SMRGG[ SFZ6[ S[˜g2I WGEFZ JWTM HFI K[P]  

12. +3 VJ:YFDF\ Mn2+ GF ;\IMHGM[ Fe2+ GF ;\IMHGM SZTF\ JWFZ[ :YFIL CMI K[4 XF DF8[ m  

13. Ni(CO)4 DF\ Ni GL VM˜S;0[XG VJ:YF XF DF8[ X}gI CMI K[ m [Hint : l;G[lH”S A \WGG[ SFZ6[P] 

14. ïE|D6 DF+ð ;}+G[ VFWFZ[ Cu2+ (Z = 29) GL R]\ASLI RFSDDF+F U6MP  [Ans. : 1.73 BM] 

15. @MD[8 VFIGGM VFSFZ S[JM K[ m [Hint : ;DRT]qO,SLIP] 

16. XF DF8[ V2O5 pˆL5S TZLS[ J5ZFI K[ m  

17. VF\TZ ;\@F\lT TßJM V[8,[ X]\ m  

18. ;\@F\lT WFT]VM VG[ T[DGF ;\IMHGM T[DGF pˆL5G SFI” DF8[ H6LTF K[4 ;DHFJMP 

19. YFIM;(O[8 VFIGGL A[lhS KMnO4 ;FY[GL 5|l@I VF5MP[Hint : 8MnO4–+3S2O3
2–+H2O  8MnO2+2OH–+6SO4

2–] 

20. 5M8[lXID 0FI@MD[8 H[ VI:SDF\YL D[/JJFDF\ VFJ[ K[ T[G]\ GFD VG[ ;}+ VF5MP  [Hint : FeCr2O3 = @MDF.8]  

21. Lu3+ (Z = 71) GL .,[S8=MG ZRGF VF5MP 

22. ,[gY[GM.0®;GF ;\IMHGM T[GL S. VJ:YFDF\ HMJF D/[ K[ m 

23. ;\5S” lJlWYL ;(OI]lZS V[l;0 VG[ 5Fl,YLGGF pt5FNGDF\ SIF pˆL5S J5ZFI K[ m 

24. +4 VM˜S;0[XG VJ:YF WZFJTF ,[gY[GF.0 TßJM H6FJMP 

25. D[\U[lGh VG[ @MlDIDGF V[S V[S BGLHG]\ GFD VF5MP 

26. XF DF8[ Cd
2+
 ;O[N CMI K[ m  

27. 0FI@MD[8 VFIGDF\ S[8,F A\W ;DFG CMI K[ m  

28. TiO, VO, CrO, FeO  o VF5[, ;\@F\lT TßJMGF VMS;F.0MG[ T[DGL A[lhS V;ZGF pTZTF @DDF\ UM9JMP  

[Hint : TiO > VO > CrO > FeO]  

o A[ DFS”;GF 5|xGM o 

1. Na2CrO4 GF 5L/F Z\UGF H,LI 2FJ6DF\ CO2 JFI] 5;FZ SZTF\ T[ GFZ\UL Z\UG]\ AG[ K[ < ZF;FIl6S ;DLSZ6 VF5MP 

2. Cu+(aq) SZTF\ Cu2+(aq) GL ˜:YZTF JWFZ[ CMI K[4 ;DHFJMP  

3. VF5[, 5NFYM”GL AGFJ8 5|l@IFGF TASSFVM VF5M o  (a) @MDF.8 BGLHDF\YL K2Cr2O7 

       (b)  5FIZM(I];F.8DF\YL KMnO4   

4. IMuI SFZ6 VF5M o  (a)  D[\U[G[8 VFIGDF\ D[\U[lGh VG[ VM˜S;HG ;FY[GF TDFD A\W ;C;\IMHS CMI K[P 

    (b) Ni(II) GF ;\IMHGM pqDFUlTSLI ZLT[ Pt(II) SZTF\ ˜:YZ CMI K[4 HIFZ[ Pt(VI) GF 

;\IMHGMGL ˜:YZTF Ni(VI) SZTF\ JWFZ[ CMI K[P 

5. ZF;FIl6S ;DLP VF5M o (a)  Fe2+ J0[ Cr2O7
2–
 G]\ VM˜S;0[XGP 

    (b)  T8:Y DFwIDDF\ Mn2+ J0[ MnO4
–
 G]\ VM˜S;0[XGP 
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6. (a)  ;\@F\lT WFT]VM ÷\RFU,GlA\N] WZFJ[ K[P [Hint : T[DF\ ns VG[ (n-1)d S1SMGF .,[S8=MGGL EFULNFZL VG[ DHA}T 

VF\TZ VFcJLI A\WG CMI K[P] 

 (b) Cu VG[ Fe DF\YL SMG]\ U,GlA\N] JWFZ[ CMI m [Hint : Fe, H[D VI]˜uDT .,[S8=MG JWFZ[ T[D UPlA \P JWFZ[P] 

7. VF5[, U]6WD” AFAT[ HM0LDF\GM SIM ;eI T[ U]6WD” NXF”JX[ T[ SFZ6 VF5L ;DHFJM o 

 (a)  Cr2+ VYJF Fe2+
 o 5|A/ lZ0SXGSTF” (b) Co2+ VYJF Ni2+

 o GLRL R]\ASLI RFSDDF+FP 

8. Co2+, Sc3+, Cr3+
 VFIGMDF\YL SIM Z\UlJCLG H,LI 2FJ6 VF5[ K[ VG[ T[DF\YL NZ[S R]\ASLI1[+G[ VG],1LG[ S[JL 5|l@IF 

VF5X[ m XF DF8[ m  [Hint : Co2+ (3d7);  Cr3+ (3d4);  Sc3+ (3d0)] 

9. 5|l@IF ;DLSZ6 VF5M o (a) MnO2 + KOH + O2  

    (b) Na2Cr2O7 + KCl  

10. V[JF A[ ;\IMHGMGF GFD VF5[ S[ H[ lhu,ZGF8F pˆL5SGL CFHZLDF \ 5|l@IF VF5[ K[4 T[DF\YL SM. V[SGM p5IMU H6FJMP 

11. 5|YD ;\@F\lT z[6LGF WFT]GF VMS;M V[GFIGMGF A[ pNFCZ6 VF5M S[ H[DF\ WFT]GL ;DFG VM˜S;0[XG VJ:YF CMIP 

12. 5|YD ;\@F\lT z[6LGF TßJMGF 5ZDFcJLISZ6 V[gYF(5LGF D}(IM GLR[ 5|DF6[ K[ o 

  

5ZDFcJLISZ6 V[gYF(5L 

aH
 / kJ mol

-1
 

Sc Ti V Cr Mn Fe Co Ni Cu Zn 

326 473 515 397 281 416 425 430 339 126 
 

 IMuI SFZ6 VF5M o  (a) ;\@F\lT TßJMGL 5ZDFcJLISZ6 V[gYF(5LGF D}(IM ÷\RF CMI K[P 

    (b) lh\SGL 5ZDFcJLISZ6 V[gYF(5LG]\ D}(I VMK]\ K[P 

13. IMuI SFZ6 VF5M o   (a)  SM5Z WFT] V[l;0 ;FY[ CF.0=MHG D}ST SZJF V;DY” K[P 

    (b) Sc (Z = 21) lJlJW VM˜S;0[XG VJ:YF NXF”JT] \ GYLP 

14. SM5Z lJQDLSZ6 5|l@IF VF5[ K[P SFZ6 VF5L 5|l@IF ;FY[ VF AFATG[ ;DY”G VF5MP  

15. VFIG” (III) pˆL5SGL CFHZLDF \ GLR[ 5|DF6[ 5|l@IF YFI K[ o o VF DF8[ pˆL5SGL 

l@IFlJlW NXF”JTL 5|l@IF VF5MP 

16. VF\TZ ;\@F\lT TßJM V[8,[ X]\ m 29, 59, 74, 95, 102, 104 5ZDF6] @DF\S WZFJTF TßJMDF\YL SIF VF\TZ ;\@F\lT TßJM 

K[ m [Hint : 59, 95, 102, .,[S8=MG ZRGF : (n – 2) f 
1–14

 (n – 1)d 
0–1

ns
2
] 

17. V3+, Mn3+, Cr3+, Ti3+
 DF\ ZC[,F VI]˜uDT .,[S8=MGGL ;\bIF H6FJMP  

18. V3+, Mn3+, Cr3+, Fe3+
 DF\ ZC[,F VI]˜uDT .,[S8=MGGL ;\bIF H6FJL T[DF\YL SIM VFIG ;F{YL JWFZ[ :YFIL K[ m 

 [Hint : V3+=2, Mn3+,=4, Cr3+ =3, Fe3+ =5. Cr3+ ;F{YL JWFZ[ :YFIL.] 

19. ZF;FIl6S ;DLSZ6 5}ZF SZM o (a) MnO4
– + NO2

– + H+        (b) 513 K TF5DFG[4 KMnO4 

20. D[\U[G[8 VG[ 5ZD[\U[G[8 VFIGMGF A\WFZ6 NMZL T[DGL R]\ASLI RFSDF+F H6FJMP 

21. :8L, H[JL WFT]VMGL %,[8M AGFJJFDF\ SIF ,[gY[GM.0 TßJMGM p5IMU YFI K[ m VFJL WFT]VMGF GFD VF5MP 

22. l5uD[g8 pnMU VG[ ;}SF SMQGL AGFJ8DF\ J5ZFTL ;\@F\lT WFT]VMGF ;\IMHGMGF GFD VF5MP 

23. V[S ;\@F\lT WFT] x D\N V[l;0 ;FY[ CF.0=MHG D}ST SZ[ K[P 5Z\T] T[ 5F6L ;FY[ tIFZ[ H CF.0=MHG D}ST SZ[ K[ HIFZ[ 

UZD 5F6L VYJF 5F6LGL JZF/ CMIP VF WFT]GL VM/BL ATFJL T[GL VF 5|l@IF NXF”JMP [Hint : X = Fe].  

24. Zn ;FY[ YTL A[ 5|l@IFVM VF5[,L K[ o (a) Zn + ;F\2 HNO3 Zn(NO3)2 + X + H2O  (b) Zn + D\N HNO3 

Zn(NO3)2  + Y + H2O o ;\T]l,T ZF;FIl6S ;DLSZ6 VF5L VF5[, X VG[ Y G[ VM/BMP  

 [Hint : X = NO2 , Y =N2O]. 

25. Ti T[GF ;\IMHGMDF\ 1.73 BM R]\ASLI RFSDF+F NXF”J[ K[P TM T[GF ;\IMHGMDF\ T[GM VM˜S;0[XG VJ:YF S. CMI m 

 [Hint : Ti = +3]. 

26. (i) K2Cr2O7 ,  (ii) (NH4)2[TiCl6] ,  (iii) VOSO4 ,  (iv) K3[Cu(CN)4]  :  VF5[, ;\IMHGMDF\YL SIF 5[ZFD[uG[l;8S VG[ 

Z\ULG K[ m  [Hint : (iii) VOSO4] 

27. (i) MnO2 , (ii) Mn2+ , (iii) Mn(OH)3 , (iv) MnO4
2-  o DF\YL KMnO4 D[/JJF DF8[ VM˜S;0[XGSTF” TZLS[ SFI” SZ[ tIFZ[ 

T[DGF :YFGF\TlZT .,[S8=MGGL ;\bIF H6FJMP [Hint : 3, 5, 4, 1].  

28. E[HJF/LCJFDF\ SM5ZGL ;5F8L p5Z T[GF :YFIL ,L,M 1FZ AGJFGL 5|l@IF VG[ T[G]\ SFZ6 H6FJMP  

 [Hint : SM5Z SFAM”G[8G] \ AGJ]\4 2Cu + O2 + H2O + CO2 CuCO3.Cu(OH)2 (,L,M).] 

29. V[l;l0S DFwIDDF\ ;(OF.8 VFIG ;FY[ 5}6” 5|l@IF DF8[ S[8,F DM, KMnO4 GL H~Z 50X[ m  [Hint : 2/5 DM,]. 
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o +6 DFS”;GF 5|xGM o 

1. SFZ6 VF5M o (a) Lu(OH)3 SZTF\ La(OH)3 JWFZ[ A[lhS K[P [Hint :  Lu3+
 G]\ SN 5|DF6DF\ GFG]\ CMI K[P] 

   (b) Zn2+
 GF ;\IMHGM ;O[N Z\UGF CMI K[P 

   (c) DM8FEFUGL ;\@F\lT WFT]VM D\N V[l;0 ;FY[ CF.0=MHG D}ST SZTL GYLP 

2. (a) Pm2+ (Z=61) DF8[ C}g0GF lGID D]HA .,[S8=MG ZRGF VF5MP 

 (b) H,LI 2FJ6DF\ Pm2+
 VFIGGL R]\ASLI RFSDF+F U6MP  

3. (a) VFIMl0G4 (b) VFIG”sIIf VG[ (c) H2S ;FY[ 5M8[lXID 0FI@MD[8GL VM˜S;0[XG 5|l@IFVM VF5MP  

 [Hint : (a) Cr2O7
2– + 14H+ + 6I–2Cr3+ + 3I2 + 7H2O,  (b) Cr2O7

2– + 14H+ + 6Fe2+
2Cr3+ + 6Fe3+ + 7H2O  

VG[ (c) Cr2O7
2– + 8H+ + 3H2S 2Cr3+ + 3S + 7H2O.] 

4. (a) Fe3+
 VG[ Cu2+

 DF\ 3d S1SMDF\ ZC[,F .,[S8=MGGL ;\bIF H6FJMP      

 (b) XF DF8[ ;\@F\lT WFT]VM lDzWFT] ;\IMHGM AGFJL XS[ K[ m       

 (c) VF\TZ ;\@F\lT TßJMGF ;\IMHGMGF VUtIGF A[ U]6WDM” H6FJMP 

5. 5|l@IF o 3MnVIO4
2– + 4H+ 2MnVIIO4

– + MnIVO2 + 2H2O o DF\ Mn(VI) G]\ Mn(VII) VG[ Mn(IV) DF\ ~5F\TZ 

YFI K[P TM4 (a) Mn(VI) G]\ Mn(VII) VG[ Mn(IV) DF\ ~5F\TZ YJF DF8[GL ;DH}lT VF5MP (b) VF 5|SFZGL 5|l@IFVMG[ 
SIF GFDYL VM/BJFDF\ VFJ[ K[ m 

6. ;DH}lT VF5M  o  (a) A[lhS KMnO4 ;FY[ YFIM;(O[8 VFIGGL 5|l@IFP 

    (b) VMSh[l,S V[l;0GL 333 K TF5DFG[ V[l;l0S KMnO4 ;FY[GL 5|l@IFP 

    (c) ;(OI]Z; V[l;0GL V[l;l0S KMnO4 ;FY[ 5|l@IFP 

7. (a) VF\TZ ;\@F\lT TßJMGL ;FDFgI .,[S8=MG ZRGF VF5MP  

 (b) VF\TZ ;\@F\lT TßJMDF\ 5ZDFcJLI @DF\S 70 VG[ 80 WZFJTF TßJM SIF K[ m 

 (c) V[˜S8GM.0®;GL ;FDFgI VM˜S;0[XG VJ:YF S. K[ m 

8. pˆL5SG] \ GFD VF5M o (a) C[AZ lJlWYL NH3 G]\ pt5FNG4 (b) .lYGDF\YL .Y[GM,G]\ pt5FNG VG[ (c) OM8MU|FlOS pnMUP 

9. TiCl4, VCl3 VG[ FeCl2  DF\YL SI]\ ;\IMHG DCàD ZLT[ R]\ASLI 1[+YL 3[ZFI[,]\ K[ m [Hint : DCàD VI]˜uDT .,[S8=MG 

WZFJTL 5|6F,LDF\ 5|A/ R]\ASLI 1[+ CMI K[P Ti
4+

 = 3d
0 
o VI]˜uDT .,[P = 0 VFYL4 μ = 0,   V3+

 = 3d
2 
o VI]˜uDT .,[P = 2 

VFYL4 μ = 2.76 BM, Fe
2+

 = 3d
6 
o VI]˜uDT .,[P = 4 VFYL4 μ = 4.9 BM]. 

12. DF\U[,F HJFA VF5M  o   (a) CuSO4.5H2O DF\ H2O GF V6]VM SIF A\WGYL HMOFI[,F CMI K[ m   

      (b) V[DMlGIFGF JW] 5|DF6DF\ l;(JZ S,MZF.0 2FjI S. ZLT[ Y. HFI K[ m 

      [Hint :  AgCl + 2NH3  [Ag(NH3)2]Cl o 2FjI ;\SL6” AG[ K[P] 

      (c) SI]5|; S,MZF.0 5|lTR]\ASLI K[ HIFZ[ SI]l5|S S,MZF.0 VG]R]\ASLI XF DF8[ K[ m 

 

 

o lGA\\WFtDS 5|xGM o 

1. Hg GL 3GTF (13.5g cm3),  Cd GL 3GTF (8.65g/cm3) SZTF\ JWFZ[ K[P HIFZ[ Cd GL 3GTF Zn GL 3GTF SZTF\ 

JWFZ[ K[4 XF DF8[ m [Hint :  Z = 58 YL 71 GF TßJMDF\ 5ZDFcJLI l+HIF ;\SMRG HMJF D/[ K[P VG[ Cd TYF Zn 

DF8[ N/<l+HIFGM U]6MàZ ,UEU ;DFG K[P] 

2. IMuI SFZ6 VF5M o (a) 3d z[6LGF TßJM DF8[ M2+/M GF E
 GF D}(IDF\ lGIlDTTF HMJF D/TL GYLP 

    (b) 3d z[6LGF TßJM DF8[ M2+
 VFIGMGL l+HIFDF\ WLDM 38F0M YTM HMJF D/[ K[P 

    (c) Ce3+
 G]\ ;C[,F.YL Ce4+  

DF\ ~5F\TZ Y. XS[ K[P 

    (d) 8[g8[,D VG[ 5[,[l0ID R,6L l;SSFG[ -M/ R0FJJFDF\ p5IMUDF\ ,[JFI K[P 

    (e) DM8F EFUGF ;\@F\lT TßJM ;\SL6” ;\IMHGM AGFJ[ K[P 

3. IMuI SFZ6 VF5M o (a) V[˜S8GM.0®;DF\ lJlJW VM˜S;0[XG VJ:YFVM HMJF D/[ K[P 

    (b) Yb2+
 V[S ;FZF lZ0SXGSTF” TZLS[ JT”[ K[P 

    (c)  l;lZIDGM p5IMU lJ`,[Q6FtDS 5|l@IS TZLS[ YFI K[P 
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    (d) ;\@F\lT TßJMGF O,MZF.0 VFIMlGS CMI K[ HIFZ[ S,MZF.0 VG[ VFIM0F.0 

;C;\IMHS CMI K[P 

    (e) ,UEU AWF H V[˜S8GM.0 ;FY[ HCl 5|l@IF VF5[ K[P  

4. IMuI SFZ6íHJFA VF5M o (a) Co(II) T[GL H,LI 2FJ6DF\ ˜:YZ K[ 5Z\T] ;\SL6”GL CFHZLDF \ T[ VM˜S;0[XG 5FD[ K[P 

     (b)  Eu2+, Yb2+
 ;FZF lZ0SXGSTF” K[ HIFZ[ Tb4+

 VM˜S;0[XGSTF” K[P 

     (c)  V[˜S8GM.0®;DF\ Am VG[ Cm GL UM9J6L V5JFN~5 K[P 

     (d)  Cr2+ VG[ Fe2+
 DF\YL 5|A/ lZ0SXGSTF” SM6 K[ m [Hint :  Cr2+] 

     (e)  WFT]GF VMS;MV[GFIGDF\ T[GL DCàD VM˜S;0[XG VJ:YF CMI K[P 

5. HIFZ[ ;O[N :Ol8SDI 5NFY” A G[ ;F\2 H2SO4 VG[ K2Cr2O7 ;FY[ UZD SZJFDF\ VFJ[ tIFZ[ SyYF. Z\UGM JFI] B D/[ 

K[P T[DF\ NaOH pD[ZTF 5L/F Z\UG]\ 2FJ6 C D/[ K[P VF 2FJ6 C DF\ CH3COOH VG[ (CH3COO)2Pb pD[ZTF\ 5L/F 

Z\UGF VJ1[5 D D/[ K[P 5NFY” A G[ NaOH ;FY[ K2HgI4 GF 2FJ6YL D/TF JFI] ;FY[ ,F,FX 50TF SyYF. Z\UGF 

VJ1[5 E D/[ K[P VCL\ A YL E G[ VM/BL T[DGL VF 5|l@IFVM VF5MP 

  

6. (a) 5M8[lXID 0FI@MD[8GL AGFJ8 VG[ T[GL ;FY[ ;\S/FI[, ZF;FIl6S 5|l@IFVM VF5MP 

 (a) @MD[8 VG[ 0FI@MD[8 VFIGMG[ V[SALHFDF\ 5lZJlT”T SZL XSFI K[P XF DF8[ m 5|l@IFVM VF5L ;DHFJMP 

7. IMuI SFZ6íHJFA VF5M o (a) VF(S,L WFT] VG[ VF(S,F.G VY”WFT] SZTF \ ;\@F\lT WFT]VM VMKL 5|lTl@IFXL, 
CMI K[P 

    (b)  ;\@F\lT TßJMGF lJn]TW|] 5M8[˜gXI,GF D}(IM 36F lJn]Tk6LI CMJF KTF\ T[VM ;FZL 

lZ0SXGSTF” CMI K[P 

    (c)   ;\@F\lT z[6LDF\ DwIDF\ ZC[,F TßJMGF U,GlA\N] ÷\RF CMI K[P 

    (d)  ;\@F\lT TßJM DF8[ 5ZDFcJLI SNDF\ YTM 38F0M G_JM CMI K[P 

    (e)  5M8[lXID 0FI@MD[8 p5Z pH GF JWFZFGL V;Z S[JL YFI K[ m 

8. V[l;l0S VG[ A[lhS DFwIDG[ ;DS1 KMnO4 G]\ JHG U6MP 

 [Hint. : V[l;l0S DFwIDDF\ o MnO4
–
 + 8H

+
 + 5e

–
 Mn

2+
 + 4H2O o  

    VFYL4 ;DS1 JHG ê sKMnO4 G]\ VFcJLI N/fësD[/JFTF .,[Pf ê 158ë5 ê 31.6 

     A[lhSS DFwIDDF\ o MnO4
–
 + e

–
 MnO4

2-  
 o  

    VFYL4 ;DS1 JHG ê sKMnO4 G]\ VFcJLI N/fësD[/JFTF .,[Pf ê 158ë1 ê 158] 

 


