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,dd 1

1.11 106.57 u 1.13 143.1 pm

1.15 8.97 g cm--3 1.16 Ni2+ = 96% vkSj Ni3+ = 4%

1.24 (i) 354 pm (ii) 2.26 × 1022 ,dd dksf"Bdk,a 1.25 6.02 × 1018 /uk;u fjfDrdk eksy −−−−−1

,dd 2

2.4 16.23 M 2.5 0.617 m, 0.01 rFkk 0.99, 0.67

2.6 157.8 mL 2.7 33.5%

2.8 17.95 m rFkk 9.10 M 2.9 ~1.5x10
–3

%, 1.25x10
–4

 m

2.15 40.907 g mol
–1

2.16 73.58 k Pa

2.17 12.08 k Pa 2.18 10 g

2.19 23 g mol
–1
, 3.53 kPa 2.20 269.07 K

2.21 A = 25.58 u rFkk B = 42.64 u 2.22 0.061 M

2.24 KCl, CH
3
OH, CH

3
CN, lkbDyksgsDlsu 2.25 VkWywbZu] DyksiQkWeZ] I+kQhukWy] isUVsukWy

iQk£ed vEy] ,fFkyhu XykbdkWy
2.26 5 m 2.27 2.45 ×10

– 8
 M

2.28 1.424% 2.29 ty dk 3.2 g

2.30 4.575 g 2.32 0.65
0

2.33 i = 1.0753, K
a
 = 3.07 ×10

–3
2.34 17.44 mm Hg

2.35 178 ×10
–5

2.36 280.7 torr, 32 torr

2.38 0.6 rFkk 0.4 2.39 xO2
 4.6 ×10

–5
, xN2

 9.22 ×10
–5

2.40 0.03 mol CaCl
2

2.41 5.27 × 10
–3
 atm.

,dd 3

3.4 (i) E

 = 0.34V, ∆rG


 = –196.86 kJ mol

–1
, K = 3.124 × 10

34

(ii) E

 = 0.03V, ∆rG


 = –2.895 kJ mol

–1
, K = 3.2

3.5 (i) 2.68 V, (ii) 0.53 V, (iii) 0.08 V, (iv) –1.289 V

3.6 1.56 V 3.8 124.0 S cm
2
 mol

–1

3.9 0.219 cm
–1

3.11 1.85 × 10
–5

3.12 3F, 2F, 5F 3.13 1F, 4.44F

3.14 2F, 1F 3.15 1.8258 g

3.16 14.40 min, dkWij 0.427 g, ¯”kd 0.437 g

,dd 4

4.2 (i) 8.0 × 10
–9

 mol L
–1

 s
–1

; 3.89 × 10
–9

 mol L
–1

 s
–1

4.4 bar
–1/2

s
–1

oqQN vH;klkFkZ iz'uksa osQ mÙkj
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294jlk;u foKku

4.6 (i) 4 xquk (ii) ¼ xquk
4.8 (i) 4.67 × 10

–3
 mol L

–1
s

–1
(ii) 1.98 × 10

–2
 s

–1

4.9 (i) osx = k[A][B]
2

(ii) 9 xquk

4.10 A osQ fy, vfHkfØ;k dh dksfV 1-5 gS rFkk B osQ fy, 'kwU; gSA

4.11 osx fu;e = k[A][B]
2
; osx fLFkjkad = 6.0 M

–2
min

–1

4.13 (i) 3.47 × 10
–3
 lsoaQM (ii) 0.35 feuV (iii) 0.173 o"kZ

4.14 1845 o"kZ 4.16 4.6 × 10
–2

 s

4.17 0.7814 µg rFkk 0.227 µg. 4.19 77.7 feuV

4.20 2.20 × 10
–3

 s
–1

4.21 2.23 × 10
–3

 s
–1

, 7.8 ×10
–4

 atm s
–1

4.23 3.9 × 10
12

 s
–1

4.24 0.135 M

4.25 0.158 M 4.26 232.79 kJ mol
–1

4.27 239.339 kJ mol
–1

4.28 24°C

4.29 Ea = 76.750 kJ mol
–1

,  k = 0.9965 × 10
–2
 s

–1

4.30 52.8 kJ mol
–1

,dd 6

6.1 f”kad vR;f/d fØ;k'khy /krq gSA bldks ZnSO
4
 foy;u ls vklkuh ls izfrLFkkfir djuk laHko ugha gSA

6.2 ;g blesa ls ,d ?kVd osQ lkFk laoqQy cukrk gS ,oa bls >kx esa vkus ls jksdrk gSA

6.3 vf/dka'k lYiQkbMksa osQ fojpu dh fxC”k ÅtkZ CS
2
 osQ fojpu ls vf/d gksrh gSA okLro esa CS

2
 ,d m"ek'kks"kh ;kSfxd gS

vr% vip;u ls igys lYiQkbM v;Ldksa dk laxr vkWDlkbMksa esa HktZu djuk ,d lkekU; izfØ;k gSA

6.5 CO

6.6 lsysfu;e] VsY;wfj;e] pk¡nh] lksuk bR;kfn /krq,a] ,suksM] iad esa mifLFkr gSa D;ksafd ;s dkWij dh vis{kk de fØ;k'khy gksrh gSaA

6.9 flfydk] esV esa mifLFkr Fe
2
O

3
 osQ lkFk flfyosQV] FeSiO

3
] fufeZr dj bls fu"dkflr djrh gSA

6.15 dPps yksgs osQ lkFk jíh yksgs rFkk dksd dks xykdj <yok¡ yksgk cuk;k tkrk gSA blesa dPps vk;ju dh vis{kk de ek=kk esa
dkcZu (3%) gksrk gSA

6.17 Fe
2
O

3
 tSlh {kkjd v'kqf¼;ksa osQ fu"dklu osQ fy,

6.18 feJ.k osQ xyukad dks de djus osQ fy,

6.20 ;fn blesa CO dk mi;ksx vipk;d osQ :i esa djrs gSa rks vip;u esa vfèkd mPp rki dh vko';drk gksxhA

6.21 gk¡ 
−+ → ∆ = −2 2 3

3 12Cr O Cr O     G 540 kJ mol
2

r


   
−+ → ∆ = −2 2 3

3 12Al O Al O     G 827 kJ molr
2



vr% Cr
2
O

3
  +  2Al  →  Al

2
O

3
 + 2Cr

G∆ 
r

= – 827 –(–540)

  = – 287 kJ mol–1

6.22 dkcZu csgrj vipk;d gSA

6.25 xzSiQkbV dh NM+ ,suksM dh rjg iz;qDr gksrh gS rFkk oS|qrvi?kVu osQ nkSjku CO ,oa CO
2
 cuus osQ dkj.k lekIr gksrh jgrh gSA

6.28 1600 K osQ Åij Al, MgO dks vifpr djrk gSA
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,dd 7

7.10 D;ksafd ukbVªkstu lgla;kstdrk dk foLrkj 4 ls vf/d ugha dj ldrhA

7.20 fizQvkWu

7.22 ;g o"kkZ ty esa foys; gksdj vEy o"kkZ mRiUu djrk gSA

7.23 bysDVªkWu dks xzg.k djus dh izcy izòfÙk osQ dkj.k gSykstu izcy vkWDlhdkjd dk dk;Z djrs gSaA

7.24 NksVs vkdkj rFkk mPp fo|qr½.kkRedrk osQ dkj.k ;g mPprj vkWDlksvEyksa esa osaQæh; ijek.kq osQ :i esa mi;ksx esa ugha
vk ldrkA

7.25 ukbVªkstu dk vkdkj Dyksjhu ls NksVk gksrk gSA NksVs vkdkj gkbMªkstu vkca/ cuus esa lgk;d gksrs gSaA

7.30 O2PtF6 osQ la'ys"k.k us cVZysV dks XePtF6 osQ fuekZ.k osQ fy, izsfjr fd;k D;ksafd Xe o O2 dh vk;uu ,UFkSYih yxHkx
leku gSaA

7.31   (i)  +3 (ii) +3 (iii) –3 (iv) +5 (v) +5 7.34 CIF, gk¡

7.36   (i) I2 < F2 < Br2 < Cl2 7.37 (ii) NeF2

(ii) HF < HCl < HBr < HI

(iii) BiH3 < SbH3 < AsH3 < PH3 < NH3

7.38   (i) XeF4 (ii) XeF2 (iii) XeO3

,dd 8

8.2 Mn2+ osQ 3d5 foU;kl osQ dkj.k mPp LFkkf;Ro gksrk gSA
8.5 LFkk;h vkWDlhdj.k voLFkk,¡

3d3 (oSusfM;e) (+2), +3, +4, +5

3d5 (Øksfe;e) +3, +4, +6

3d5 (eSaxuh”k) +2, +4, +6, +7

3d8 (fuoSQy) +2, +3, (laoqQyksa esa)
3d4 ewy voLFkk esa dksbZ d4 foU;kl ugha gksrkA

8.6 oSusMsV VO 3
− ] ØksesV CrO

2
4

− ] ijeSaxusV MnO 4
−

8.10 +3 vkWDlhdj.k voLFkk ySUFksukW;Mksa dh lkekU; vkWDlhdj.k voLFkk gSA +3 vkWDlhdj.k voLFkk osQ vfrfjDr oqQN ySUFksukW;M
+2 rFkk +4 vkWDlhdj.k voLFkk,¡ izn£'kr djrs gSaA

8.13 laØe.k rRoksa esa vkWDlhdj.k voLFkk +1 ls mPpre vkWDlhdj.k voLFkk,¡ esa ,d osQ varj ls ifjofrZr gksrs gSaA
mnkgj.kkFkZ] eSaXkuh”k esa +2, +3, +4, +5, +6, +7 esa ifjorZu gks ldrk gSA tcfd vlaØe.k rRoksa esa ;g ifjorZu p;ukRed
gSA buesa lnSo nks dk varj gksrk gS tSls] +2, +4, ;k +3, +5, +4, +6 vkfnA

8.18 Sc3+ dks NksM+ dj]  vkHkfjr d–  d{kdksa dh mifLFkfr osQ dkj.k vU; lHkh tyh; foy;u esa jaxhu gksaxssa rFkk ;g d–d laØea.k
nsxkA

8.21 (i) Cr2+ ,d vipk;d gS ftlesa d4 ls d3 ifjorZu gks tkrk gSA d3 dk foU;kl ( )3

2gt  vf/d LFkk;h gSA Mn(III) ls Mn(II)

esa ifjorZu 3d4 ls 3d5_ 3d5 ,d LFkk;h foU;kl gSA
(ii) CFSE osQ dkj.k tks r`rh; vk;uhdj.k ÅtkZ ls vfèkd ÅtkZ dh iwrhZ djrh gSA
(iii) ty;kstu vFkok tkyd ÅtkZ d bysDVªkWu dks fudkyus osQ fy, vko';d vk;uu ,UFkSYih dh {kfr iwrhZ djrh gSA

8.23 Cu (+1) LFkk;h vkWDlhdj.k voLFkk izn£'kr djrs gSa] ftlosQ iQyLo:i 3d10 foU;kl gksrk gSA
8.24 v;qxfyr bysDVªkWu Mn3+=4; Cr3+=3; V3+=2; Ti3=1; lokZf/d LFkk;h Cr3+A
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296jlk;u foKku

8.28 f}rh; Hkkx 59, 95,102A
8.30 ykjsaf'k;e 103, +3

8.36 Ti2+=2, V2+=3, Cr3+=3, Mn2+=5, Fe2+=6, Fe3+=5, Co2+, Ni2+=8, Cu2+=9

8.38 n(n 2)M + = 2.2, n ≈ 1, d2sp3, CN– izcy fyx.M

= 5.3, n ≈ 4, sp3d2, H
2
O nqcZy fyx.M

= 5.9, n ≈ 5, sp3, Cl
–
 nqcZy fyx.M

,dd 9

9.5 (i) +3 (ii) +3 (iii) +2 (iv) +3 (v) +3

9.6 (i) [Zn(OH)
4
]
2–

(v)[Co(NH
3
)

5
(ONO)]

2+
(ix) [CuBr

4
]
2–

(ii) K
2
[PdCl

4
] (vi) [Co(NH

3
)

6
]
2
(SO

4
)

3
(x) [Co(NH

3
)

5
(NO

2
)]

2+

(iii) [Pt(NH
3
)

2
Cl

2
] (vii) K

3
[Cr(C

2
O

4
)

3
]

(iv) K
2
[Ni(CN)

4
] (viii) [Pt(NH

3
)

6
]
4+

9.9 (i) [Cr(C
2
O

4
)

3
]
3 – 

; Nil

(ii) [Co(NH
3
)

3
Cl

3
] ; nks (fac- rFkk mer-)

9.12 rhu (nks lei{k rFkk ,d foi{k)

9.13 tyh; foy;u esa CuSO
4
 dk vfLrRo [Cu(H

2
O)

4
]SO

4
 gS] ftldk uhyk jax [Cu(H

2
O)

4
]
2+ vk;uksa osQ dkj.k

gksrk gSA

(i) KF feykus ij] nqcZy H
2
O fyxUM F

– fyxUMksa }kjk izfrLFkkfir gksrs gSa rFkk [CuF
4
]
2+ vk;u curs gSa tks gjk

vo{ksi nsrs gSaA

[Cu(H
2
O)

4
]
2+

  + 4F
–

→ 
 
[CuF

4
]
2–  

+ 4H
2
O

(ii) tc KCl feyk;k tkrk gS] Cl
– fyxUM nqcZy H

2
O fyxUMksa dks izfrLFkkfir dj [CuCl

4
)2– vk;u cukrs gSa ftudk

jax pedhyk gjk gksrk gSA
[Cu(H

2
O)

4
]
2+

 + 4Cl
–

 → 
 
 [CuCl

4
]
2– 

+ 4H
2
O

9.14 [Cu(H
2
O)

4
]
2+

 + 4 CN
– 

 → 
 
[Cu(CN)

4
]
2- 

+
 
4H

2
0

pw¡fd CN
– ,d izcy fyxUM gS] ;g Cu

2+ vk;u osQ lkFk cgqr LFkk;h laoqQy cukrk gSA H
2
S xSl izokfgr djus

ij] CuS dk vo{ksi curk gS rFkk eqDr Cu
2+ vk;u miyC/ ugha jgrsA

9.23 d-d{kd dk vf/xzg.k

(i) OS = +3, CN = 6, d-d{kdksa dk vfHkxzg.k (t
2g

6
 e

g

0),

(ii) OS = +3, CN = 6, d
3
 (t

2g

3),

(iii) OS = +2, CN = 4, d
7
 ( t

2g

5
 e

g

2),

(iv) OS = +2, CN = 6, d
5
 (t

2g

3
 e

g

2).

9.28 (iii) 9.29 (ii) 9.30 (iii) 9.31 (iii)

9.32 (i) LisDVªeh&jklk;fud Js.kh esa fyxUMksa dk ozQeµ

H
2
O < NH

3
 <NO

2

–

vr% izsf{kr izdk'k dh ÅtkZ fuEu ozQe esa gksxh

[Ni(H
2
O)

6
]
2+

 < [Ni(NH
3
)

6
]
2+

 < [Ni(NO
2
)

6
]
4–

bl izdkj vo'kksf"kr rjaxnS?;Z (E = hc/λ) dk ozQe blosQ foijhr gksxkA
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