ATOMIC STRUCTURE

EXERCISE # 1

3. =100

Iy
3 Y,

VA N ~A 107
A | A 5\3 — 15
v, (m] (1053 = 10 }

4. R=R,A3=133 107 (64)3 cm
=532 10713 (64)Y3 cm
1 fm=101% m~5 fm

C 3x10°8
10. A= — = —"—"— =0.75
0 v 400x10° 7om

14. d =20 nm
20

r = 72 10 nm =100 A
nZ
- r=0.529 7A For H atom Z = 1
100 = 0.529 n? n =14
22
15. E =-13.6 —
n
1
E,(H) = - 13.6 T: -13.6 eV
4
E,(He") = - 13.6 Z: -13.6 eV
32
E3(Li2+) =-13.6 3—= -13.6 eV
42
E4(Bes*) =-13.6 4—2= -13.6 eV

.. Ans B
16. E = -78.4 kcal/mol

2

Z
E = -313.6 —; kcal/mol
n

for Hatom Z =1 -78.4 = 313.6
02 - 313.6 h=o9
78.4

Z
17. V_=2.188 106 ;m/sec.

V,H) Z,/n, 1/1

V,(Li*) _Z,/n, _ 3/3

18. Let state (LIONOON) (1) = n

state (LJOOD) (2) = n,

r,-r,=624r

0509 M _0.529n;
' Z Z
nl2 - n22= 624

n =25

n,=

25 -1

1

=624

V (Li%) =V

0.529x1

2

19.

20.
22.

23.

24.

26.

28.

29.

30.

31.

33.

(A) Energy of ground state QOO0 DI OO

He = -13.6 4 eV =-54.4 4 eV

(B) PE. of Ist orbit of H-atom (L[IUI00I0IOIIL

DUOIDOIDIPE)=2TE= -2 13.6eV = -27.2eV

(C) Energy of II excited state(Il IooIooomomn. D:)
72 2)?

=-13.6 — =-13.6 —5
n2 (3)2

4
=-136 o =-6.04 eV
(D) LE=-E =218 107" 4J=87 107%

E, = -13.6 = - 0.54 eV

(5)*
Li” & He" both have same no. of electron so spec-

trum pattern will be similar.[JLi" [ He" OI0I 000
1000l oOol Do otooob ool D0

h 1
A= \/m A oc \/V
Mo Ve _ 200 2
o \Vio \'s0 1
Ax.Ap = L
4
put value Ap =1.0 10° kg ms™’

Orbital angular momentum (DDDDDDDDDDD)

h
= Jl(l+1).—— forr =0

2n
,Mn = 1s%, 2% 2p° 3s” 3p°3d°, 4s°
Mn™ = 1s% 2s° 2p6, 3s? 3p6 3d® 4s°
,Zn® = 1%, 2% 2p°, 3s” 3p° 3d"
(unpaired (JOI00) de” = 0)
26Fe2+ = 1s* 2s* 2p° 3s” 3p° 3d°(unpaired de = 4)

%Nis+ = 1s* 25 2p° 3s” 3p° 3d’(unpaired de = 3)

29Cu+ = 1s* 25 2p°® 3s” 3p°® 3d’(unpaired de = 1)
d = [ 1]1]

1 1 1 3
Total spin (D DUDDDH) = +§+§+5= 5
K=2e =1s°
L = 8e = 2s° 2p*
M= 11e = 3s* 3p° 3d°
N= 2¢ = 4s°
forde=3,/0=2
Cl = 1s® 28 2p°® 3s* 3p°
Forlaste n=3,1=1 m = %1




Z
35. (A)v=218 10° — Sve —orve —

v v Z/n 7?
By f=—orf=— o > foc—3
2mr r n“/7Z n
, n3 my?2
Croen/Z [T < —5] F =
Z r
2 2, 2
7 3
mV—OC( 2/n) FOCZ_
r n/Z n4

So ans (A,B,D)

Change in angular momentum = (nz— nl) h

QIII00000ID00manD

(n, - n,) is an integer value ((n2 - nl) gooonIorto

2 1

0H

so ans (B,C)

ATOMIC STRUCTURE

EXERCISE # 2

13.62°
1. E, = >
n
as move away from the nucleus the energy

increases, hence energy is maximum at infinite

distance from the nucleus.

QIOorNOiNroOtLUmonnammon
00000 Dimoonooomn

2. When electron jump higher level to lower level, it
emit the photon lower level to higher level, It absorb
photon. Hence 'ls' only absorb photon because
it is lowest energy level.

0OCINO00NIDoCINOoOmCoomonamndnI OIoDom,
QiomotmoNIroiNoiooiorororonom
1 0 S TS T
UO0mIol Oionomoronoioitl 00000 om

1 1 1
3. —=R,|—=—-—=
A H{nf ng}

In balmer series, electron jumps higher energy level
to 2nd energy level. Hence third line form when
electron jump fifth energy level to 2 energy level.
552

(0000000, LO00DIoboiDOTOoIOlzng LOMOO0
QIO oA OInom oot o omantoooo
NO00O0OnIorRriooalborioroidnonims —

2)
4. 47Rb = 1s2 252 2p© 352 3p® 3d10 452 4pb 5s!
n / m s
5 0 0 +1/2
5. Aufbau's principle : electron fills in orbital increasing

order of energy level.

R 0
0000 000000 dio o
6. NZn*=n=A-Z=70-30-=40
7. n>/{m=-{ to+/
n l s
3 2 ¥
The value of cm is wrong
(=2 m=-2,-1,0, +1, +2

8.
9.

10.

11.

12.

13.

Hund's rule

Cr = 1s? 252 2p® 3s2 3p® 3d° 4s! ; Mn* = 1s2
2s% 2p® 3s? 3p® 3d° 4s!

i.e. it represent both ground state and cationic form.
Fed* = 1s2 252 2p® 3s2 3p® 3d°

[A[r[t[2]2]

Schrodinger equation gives only n, | and m quantum

number, spin quantum number is not related to
schrodinger equation.

OOIOOMO0I00IOO00m, 1 U 00000000
R A N
0000 oonOm

_ 1 2
hv = hvo + Emv

hc he 1
— = T+t —mv

A Ao 2
Ao — A
K.E.= hc o,

h? Lo — A h
=hc| =2 A=
2mA? A, V2mK.E

22 Ay h
[Ay = Al 2mc

1
YT
€ 2mc[A, — Al

m_ = mass of neutron ; m_ = mass of proton

2

m

2 2m,
atomic mass = (m_+ mp) [m — mp]
= (8+6) =14 m
atomic mass= (4 + 12) = 16 m
16 -14
% increase = 12 x100 = 14.28 %



15.

16.

17.

18.

19.

20.

1 1 1
2R | ———
A H{nf ng} 21.
for shortest wave length n, = o, n; = 2
g peftn] a1
A 4 o 4R, Ry
for longest wave length of parchan series n, = 4,
n, =3
1 1 1 1 7 2z.
~ =R, 2’| =-— Z =R x| ——
A 9 16 A 9x16
9x16 1 16
A= —_— A=—
(IE) .. = (IE),, x 2*
=21.8 101 9 J/atom
L
V2ME
6.62x107%
A= -31 -9
V2x9.1x10° x2.18x107 x9 ”
A =117 A )
Fe?" = 1s2 252 2p® 3s2 3p® 3d°
MR 25
unpaired electron (n) = 4
Magnatic moment (DDDDJDDDJDHDJ) 926
= Jn(n+2) BM = /4(6) =24
orbital angular momentum QoI OnnoI oo =
Jix(+1)n =2@3)h = Jon 57
h 1
A= Ao ——
VZME VME 29.
) 1 3 1
L= i P
© M, x16E P M, x4E
© fAM_x4E i hence Ac>A.=h,
Cu* = 1s2 2s2 2p® 3s2 3p® 3410
all the electron are paried ; hence it is
paramagnatic
R0 0
Li (g —> Lit + e An = 520
Li* (g — Li*2 + e ; An = a KJ/mol. 30.
Li%* (g — Li%" + e An = b KJ/mol.
b = (E,),. = (IE) .. = (IE), 22 =1313 9

b = (IE,) .= 11817 KJ/mol
520 + a + 11817 = 19800
(IE,) .= a = 7463 KJ/mol

2 2

1 1 n, —ny

- ZR”(—j
H(nf ngj nfng

2 2
_ (ngnj)

2 2
(n3 —ny)

>

1%t line of lymen series n,= 2, n;= 1

2" line of lymen series n,= 3, n=1

3 line of lymen series n,=4,n=1

The anode ray/canal ray independent to the
electrode material.

OOUOIODrDoorIO o000 oOnmiooD
Qonooonom

Energy order decide from (n + ¢) rule ;(n + /) is
minimum energy is minimum ; if (n + /) value is
equal, lower the value of 'n' lower the energy.

UOD0T00 N + o I00COONIOIODODODAE
+ ¢ OO0 O00ON00 DONo0ioi0onon] 00l
+¢) UIDO00000000, o OI0000I00Ioroona:

0000000001000y e3> e2 > ed > el
r1=r:i2 rlzi ;0 Iy =g n?
r,=1r/4 9 r, = 2.25R
- _6.62x107" x3600

mv 0.2x5
A =2.38 10730 metre

Acc to paulis an orbital accomdate maximum two
electron, hence paulis exclusion principle voilates.

0 O
OOIOmomnOnooiOouool oD oo oo Do
For dyz, xy and xz are nodal palne

node =(n- /¢ -1) = 6-2-1 = 3

x —> y+ 3H,

y —> O + H!

y = ov'?

X = 11X23

Hence x = Na

Na present in 3" period

No of neutron = 23 - 11 = 12

1 fI\I*ﬂ 0.2
mole of Na 23:.

Mole of neutron = 0.2 12 = 2.4
hc 1240 1240
Y = o ev E = 31 = 40 eV

nm

40 = 12.8 + K.E.
K.E. =10 -12.8 = 27.2 eV

KE. =272 16 1071

1
27.2 1.6 10-19 ) 9.1 10731 2
v=218 .2 10°m/s



31.

32.

33.

34.

35.

36.

37.
38.
39.

40.

41.

42.

43.

1 v 2z/n
Frequency = —oc—oc———
T r n%=
F 1 2° T n® 1/4 1
=—o — C—F5 =T =
requency T3 7 8/1 32

Radial node ((UJUIOLOIL) = (n - ¢ - 1)
Angular node (DHDHUDDDUD) =/

4s, 5va 6dxy
angular node in all 's' orbital in zero.

(A A Y
s-orbital is spherical hence it is non-directional.
-U0O0OIN0 0O CmDom ool Oroomotooon0 du
B.E. = LLE.

having 3 radial node.

(LE),, om = (LE), 22
1224

136 °
z2 =09 z=3

E, - E;= 1224 - 30.6 = 91.8 eV

h
Ax = 2Ap Ax .2Ap =—
4r
2 h 2 h
2 (ApP = - (AP =g
1 [n 1
Av = —— |- Av = —n
v 2m T v 2m
5
n'=5 1-0,1,2 3, 4, spdfg

From (n + /) rule, same as Q.23
The value of / = 0 to (n - 1)
Number of electron for given value of ¢ = 2 (2/+1)

(=(n-1)

hence Z 2(20+1)
=0

h

A=y A= —

mv
A2 = £:> A= E
m m

Acc to schrodinger model e~ behave as wave only.

UI00I0D0OI0I00DMmIe dltlOTomoo00ron
Oy

The maximum porbability of finding an electron is
decribe the orbital, which is denote by W2,

(O 0 O
Ul0diooborOnOOnimoony> dioomonoar
OO 0m)

h
A = A, A =—
mv
h h v, _ m,
mCVC mnvn vn mc

45.
46.
47.

48.

48.

50.

51.
52.

53.

55.

(W) it is a solution of schrodinger wave equation.

2nr = n)k [acc to de-broglie theory]

m =0.25m,v =075v
v X v X

A =

mv * mv Y mv

h
v 0.25M, x0.75v,
Orbital angular momentum (DDUDDDD:DH:DDDDD) =

O+ n

A

A, =533 A

s P d f

{ =0 1 2 3

m-1

m=(2€+1):>€=T
Mn%" = 1s2 252 2p® 352 3p® 343

[t{eft] [ |

Acc to (n + /) rule, after np, (n +/) s always filled.
Ni2* = 1s2 252 2p® 3s2 3p® 3d8

MMM

n=2
magnatic moment (D]DDUDDD:D:DH) = Jynh+2) =

J2(4)= 58 = 2.83

3

3
TOCn—Z LG—éz 1/8
= T, n,
E_, - E; = hv,, = E, = hv,
E, - E; = hv,
E, - E, = hvg, = E, = hv,

—hv3 + hv1 = hv2

Vy =V; = Vg

Vg =V; =V

he .

EC_ EB = }\’1 (1)
hc

Eg-E, = Z ...(ii)
hc

E.-E, = k_ ...(iii)

3
add equation (1) and (2)

1.1
E.- E, =hc o

put in equation (3)

hc
hc L+L =
Ao Ay 3




56 AE - hc 58. n,=4,n; =3 ;
: by n,=5 n;=4 ;
he n,=6 n;=5 ;
AE = X (fOr H atom) n— ( n - 1)(n > 4)
59. n, =5, n, =1
,  hc . 2 1
AE 2= 7\._ (for He" atom) total number of stectrum line are
he he x 55 - 1) = 3t
—X 4 = — = 7\‘ -1 4
M Ay Zq =4 + 3 + 2 + 1
57. First Excitation potential (ULIUIOI0O0IIOM) lymer Balmer Pascher brackett
- E, - E, —~ _ 4+ 16 = 12 eV 3 line in visible reigon.
ATOMIC STRUCTURE EXERCISE # 3
Comprehension # 1 . b ~ 0 1 ot
1. Cr = 1s22s? 21:)6 352 3p6 3d° 4s! 5. pin quantum number (m,) ——E, ,+§ that is one
120260 60209 60451
Mn' = 1s" 25" 2p° 3s" 3p” 3d” 4s orbital accomodate maximum 3e”
Fe* = 1s® 2s® 2p® 3s” 3p® 3d° . .
Co® = 1s” 25" 2p° 3s” 3p° 3d° (DDD[D]DUDDDDDDDU:DDUHDU(mS)=—§,0,+§ 00O
2. nln+2) =173 010000 3e” D0
nn+2) =3 . . 2
h+9n =3 Number of element in any period = 3r
n+2n-3=0 _p+2(f iod no.)
Mm+3) (-1 =0 n= = or even period no.
n=1
Number of unpaired electron = 1 n = 2+2 -9
V¥ = [Ar] 3s' 4s° 2
3. Fe* = [Ar] 3d° number of element = 3 4 = 12
Ti® = [Ar] 3d" 6. for g - sub-shell
Co” = [Ar] 3d° n=>5
all are having unpaired electron hence paramag- t=0,1,2 3,4
netic & coloured. ¢ =4 {g - subshell}
4. Fe = [Ar] 3d°4s? number of electron= 2 (2¢ + 1)
=2 9= 18
L I O number of orbital = (2¢ + 1) = 9
Hund's and Pauli's principle is voileted. (JOUOI00L any orbital can have more two electron
0OmooolOmooon oo oD o4
ATOMIC STRUCTURE EXERCISE # 4[A]|
1. Distance to be travelled from mars to earth (¢) |AE361|=|_3-08_(_15~6)|=15~6—3~08=12~521~V~
=8 107 km _ 1240 1252 1
CDOI0I000N0OI0DIOmDOwom = 8 10™m A 1240 A
‘s Velocity = 3 10°® m/sec L =1.808 10" m™
8 x1010 (d)y () E=-156 - (-6) = -156 + 6 = -9.6
+ Time = D/V =—~=" 5~ = 2.66 10? sec. (i) =-15.6 - (-11) = -15.6 + 11 = -4.6
3. 16 107J=1eV
2. (a) LP =1AE =E,-E; =0 -(-15.6) = 15.6 lL.v. . ¢
o 10-
- - 107" =————5eV =10.655 10°
(b) n=e n=2 1.6x10"
AE = [0 - (-5.3)] = 5.3 L.v. . nhe 065 107 1240
=— . =n
AE - 1240 a =220 533 9nm A 550
Mnm) 5.3 2.77 10 =n



10.

330 J = n(hv)
330 J = n[6.62 10 5 10%

330 . 0% -
6.62x10% x5x10" -n
g hL ~ 3.15x10" x850x10""

Y M T 6.62x10 x3x10°
n=134.8 10° n=1.35 10°
A =1093.6 nm R, =109 10’ m"
=1093.6 10°m. n,=?n =3

10° 1 1
1093.6x107x1.09 9 nj
Lzzlz_o.&?, Lzzi
n, 9 n, 0.253
n; =36 n,=6
, =3 n, =2 [first line]

, = 4 n, =2 [second line]
1 1 1
Z=R.|=—
A ”[4 9}

L AR, | -1 ]0)
6565 fla 9
1 1 1 (i)
—=Ry — |....(ii) —_—
A 4 16 (i)

o

A _36 _ 5x16 )
6565 3 36x3 A = 4863 A

16
3> 2

(A, - 2,) =133.7 nm ... (iii)
we will solve the three equation and we will get
R =109 10" m"

1 1
AE = 13.6[5_2} 96.3368 kd/mole

4-9
- 13.6[¥} 96.368 = 182.074

=1.827 10°J/mole
he 1240

A 854

1240
= 2 x96.368kd /mole » 1399.25 kJ/mol

11.

12.

13.

14.

15.

Radius = 16(RH) = 16 0.0529
2

16 0529 = 0.0529 “7

2
16 :nT n=4

2

TE. = -13.6 ;—Zl.v.= 0.851v. =-1.36 107

E - -21.7x107"

2
" n

E -21.7x107'?
n 4

1 erg = 1077 Joule

4 4
107'% ergs

Loz - 6:624x10°* x10°
A

6.624 x3x10° x10" a
~ T sazsxior o7 107 (am)

=37 10" 10°cm = 3.7

AE =1E. 11
4 1

2-1

-21.7x107'? . 12
J.E.—O—{ x }_21 7x10

= 5.425

5.425

107 cm

1 1

h
2.17 1011erg/atom[—— }= =

Alm)

11 7. [1_1]_6.626x10"" x3x10°
2.17 10 107'J [4 J .

4 1

_6.626x10* x3x10°x4  6.626 x4 x10°

2.17x10%¥ x3 2.17
=1220 10%m
1m— 10" A
. 12.2x10" ]
6.10 10°m »——5——= 1220 A
10
Vo218 100 & - 218410
n n
2.18x10° 1
n 275
2.18x10° 1 1
n T 3x108 B 275
2.18 1 1 300
n(300) ~ 275 n 5995
599.5 1 1 300
"7 300 275 n 5995
n=199 ~ 2



16.()E, ,, =136 xz{

(ii)

17.

18.

19.

20.

21.

1

2
1

1] o1 1
| CBer|iTy

=10.22 eV

n

=131 1

B w

1

3x10° _ 109 4 1
8

Lzzzxx_?’
3x10” x1.09 4

10x4 9 9
—_— = Z°= -4 Z=2
3x1.09x-3
1.8 mole = (1.8 Na) atoms
27% = Illrd energy level = 1.8 Na 0.27
15% = IInd energy level = 1.8 Na 0.15

-1 2 1

_ AE,+AE, _ 1.1
AE = 8B FAE, - 18 N, 0.27 IE[g }+

1 1 21
1.8 N, 0.15 IE 11 =292.68 10 atom

Number of atom in 3™ orbit = 0.5 N,
Number of atom in 2™ orbit = 0.25 N,
Total energy evolve=0.5 N,(E.-E )+0.25N,(E, - E))

Angular momentum = n(ij

27
hc z
(Tj:—s.étev 34--136 L
n

-34 1 »_ 34

136 o W
n=4=>n-=2

0 6.626 x107%* x7 h  6.62x10%x7
= 2x22 R 2
5 oy 1240 1 45

2 eV T 2 nm) A 1240

1
I:0.0036 nm™ 1nm —» 107 m™
0.0036 nm™* — 3.6 10°m

-1

¥: 15 n? - n = 30
n>-n-30=0 n==6

1 [LL}

A Rul1 36
1_1 35  35x249

x 912 36 32832

22.

23.

24.

25.

B 1 Vv,
Vam Vo 575
X =v t
-8
X:ﬁxlo_ssec = w m
2 2

2nr — 1 round
VO><1O’8 _V0><10’8 1

2 2 2mr

_ 2 _
r,=r, n 4r0

so, no. of revolutions (DDDDHUDHDDDUDDD)

V,/2x10° Vv x10°x1
2 x2nx4r,

2nx4r,

_ 2.18x10°x107'8
2x2x3.14x4x%x0.529

2.18x107%?

= o ex107 =0.838 10° =
vV

A
E of Ist Bohr orbit = -13.6
136 :6.626 x1073* x3x108

A
1240

or -13.6 _—k(innm)

8
=1240><10 _ 3x10 _
136 912x10

A =91.17 (nm)
= A = x10*R
912 A 912
= 6530 10 H:

10.2

v +v4.25
3 17 \4 V75.25
O, A\ 4 A 4
P

,11 1
AE, . -1(10.2 +17)=13.6 2 Z_n_z
11 1
AE; . =4.25+595=136 Z g—n—z
Z
E=-2.18 10— g/atom
n

1 .,
AE = (E, - E)) =§mv
v=189 10°m/sec
v=1.89 10°%cm/sec



26.

27.

29.

30.

31.

32.

33.

1 v,
V,=V, §=7 r=r, 4
(Vo /2)x1078 0.286 4
= A =—F—
2nx4r, NV
101
_—=A
7‘30 \/v

(b) AE,,, =27 IE{%—%}
IE = 2.7 1?69\/

o 2]
soansld

= 180.69 kd/mole = w = hv,

18069
96.368 ¢/ &M T

180.69 1.6 10”=66 10
96.368 ‘ Yo

=6.626 107

124
E = —OeV
240

E =5167 eV

E = 497.9 kJ/mol
hv, =hv + 2E,
hv1 -w, + 2E1

hv2 = hv0 + E,

- +
hv, - w,+ E,

2 _hv, Zw, 2hv, - 2w, = hv, - w,
hv, —w,
h 2v,-v]=w
w, = 6.62 10°%(2 10"-3.2 10%)
w, = 6.62 10° 0.8 10
w, =529 107" = 318.9 kd/mol
E_WO +El —WO +E
7\‘1 2
hc
7‘_1_E1 =Wo oo (i)
hc
Z‘Ez =Wo (ii)
he g _he _p
7\'1 7\‘2
hc _ 1240
2000 eV ===
1240 S ;
= 10 =0.62 A

~20000

34.

35.

36.

37.

38.

39.

41.

(KE) max = stopping potential ((J0/OIIOII0)
*. stopping potential = 3.06 V

/8 kJ

\/8><1 38x1072% x298

3.14x4x1.67x107%7
Uu =12 10°

avg

6.62x107%

_—
mV  4x1.67x10% x1.25x10°
L =0.79 A

A=

500 =120
v
L 150 V-6 10 volt
" 250000 Ve
1 8
—x3x10°=AV =3 10’
10
Ax Am  Av - -
X m v 41‘(
626 x10734
Ax 1672 107 kg 3 107 =2826x107
4x3.14

6.626x1073% x100
1.672x10727 x3x10" x4x314

Ax =

|Ax=1.05><10_13m|

1 10"”=66 10

=2x1.67x10"% x1.6x107 xV
=66 10*=5344x107 eV

L 1=66 10%°=/5344xV
~ J5.344xV =66 107

Cu = [Ar]. 4s, 3d°

or

1]

no. of ex change pair =

4x3

2
Total exchanges = 10 + 6 = 16

E of light absorbed in one photon (UUIINIOI0

Qo0moroonrone = -

Let n, photons are absorbed, therefore,

DJDJDDDDD o00io0o]
Total energy absorbed(JUIIIIO0IHO)=

n(n+1)
2 2

=6

iy

n,hc

absorbed

Now, E of light re-emitted out in one photon =

(i R i)

emitted



42.

43.

44.

45.

Let n, photons are re-emitted then, (Qiom n, Qg1
Oootoooiooooonga

hc

Total energy re-emitted out = n, %

emitted

. 47
As given E_ . 100 “reemitted out
hc 47 hc
Xn; X =n, X
A 100 A

absorbed emitted

rll 47 x }\‘emilled 47

5080

n, 100 Agomea 100 4530
ny

. == 0.527
n

2
H, + Br, —“— 2HBr
Br, —“— 2Br

BE = 192 kJ / mole

192 V/mole = hv 192 1240
93.368 ©V/M¢ T 0 %" 96.368  Anm)
L = 6235 A
020 _ 4 01mole 0:2xn _ 61

Na 1+128

0.2xn 1 127
= 2 n- ——
10x127 100 10

127 127
n = :—:6
10x2 2
22
No. of protons =ﬂ=3x1022

243 1240
96.368 A(nm)

1240x96.368
d= 200 49175 10° mx4.9  107m

243
Energy required to break H-H bond
430.53x10° _
=WJ/molecule =715 10"J
hc
Energy of photon used for this purpose = o

6.625x107" x3.0x10°® 19

= =783 107 J

253.7x107°

Energy left after dissociation of bond =
(7.83 - 7.15) 107"

or

46.

48.

49.

50.

51.

AX =

Energy converted into K.E. = 0.68 107"%J

% of energy used in Kkinetic energy =

0.68x107"

leoo = 8.68%
.83 x

Energy given to I, molecule

hc  6.626x107* x3x10°

Y 450010
Also energy used for breaking up of I, molecule

240x10°

=4.417 10%4J

=———""~ =398 10Y%4J
6.023x10%
Energy used in imparting kinetic energy to two I
atoms
=[4.417 - 3.984] 10™"J
K.E./iodine atom = [(4.417 - 3.984)/2] 107"
=0.216 10%4
A= 15—0—388 10%A = 3.88
103 x100 $oe Pl
6.6x1073*
)\‘ =
6x10%% x3x10°
XL g0 3.68 10%m
AV = 30 107 cm/sec
A = 5000 A m = 200 g
" mV T mxV
P=mV oS00 30 10% 200
MY 6,626 x10726
=1.75x107%°
v = 40 m/sec Av = 0.01
h
. AX = 37
41x9.1x10 x99.99 x40
. 0.53x100x107
40%x99.99x9.1x107°7
0.53x107°
_ x107° x100 A Ax =
40x9.1x99.99 47
-34
5.27x10 -1.447 10° 100

9.1x107° x40x0.04 x 1
100



ATOMIC STRUCTURE EXERCISE # 4[B]|

1.

Given that &, = 486.1 107 m 4.  Since we obtain 6 emission lines, it means electron
=486.1 107 cm comes from 4th orbit energy emitted is equal to,
A, =410.2 10° m =410.2 107 cm less than and more than 2.7 eV. So it can be like
this :
- 1 1 )
and V=V, —V; = [x__;\_} ((0I00e O0OOOI00COIONOIDI0OOMIONOI0C00D4¢h
1 1 ©ol 11 Qo OONIimiomonotz.7 v 0I0I0II0Im0

=R, = [Z—Q—H—z}—RH {22 2i| O0mIanoimoooonio

L : 1 E,- E, =27 eV, E,- E; < 2.7 oV,
v =Ry [—2——2:| ........ (i) E,-E, >27 eV

N (a)n = 2,

For line I of Balmer series (E4 B Ez)atom _ (E4 B Ez)H 72

1 1 1 1 1 2.7 =255 Z7%2=1.029
ZZRH 92 2| - 109678 15272 (b)IP = 13.6 22=13.6 (1.029)2= 14.4 eV
(c) Maximum energy emitted=E,~E, = (E, - El)H 72

12.75 (1.029)?

1 1
= 109678 92 nf

or m = 13.5eV

Ch =4 Minimum energy emitted=E, - E, =(E, - E3)H Z?
Cl ) = .66 (1.029)2=0.7eV

For line II of Balmer series ;

5. n—> 2AE = 27.2eV(17 + 10.2) E _E. 217eV
1L [1_1 1 1 n—> 3AE=10.2eV(4.25+5.952) (3 ~2~ '€
a, M|2? | = 109678 1527z 17eV =189 722=7=3

E,=-34 9 =-30.6 eV
1 1 1 E -E,=272¢eV
O 10.2x107 _ 109678 |27z E =272 +E,=-34eV
. _ 13.6 x 3%
. n, =6 E =-34=-"2"""Sn2=36=>n=6
n

Thus given electronic transition occurs from 6" to
4™ shell. Also by eq. (i)
(UUIIoDIOOIONoriOO00s™ 0 4™ Oiomimom, e _6.626 x 107 x3x10°

6. XLr=975A

=2.03 10718J=12.75eV

A 975x10"
v= % = 109678[:—2—61—2} So electron will excite to 4th energy level and when
comeback number of emission line will be 6.
L A=263 10" cm minimum energy emitted = E; - E; = 0.66 eV
1 (O0000000I004th DODO0OIOOIOIOIOOIDIONON OO
E. =218 107 (1—5) 6.023  10% - OI0O0OIn Dm0 000000 0N 000Ne D100,
116.71 kJ/mol H y he_ 19878x10F s 10 m -
DE = 11671 2.67 = 311.62 kJ/mol H, E  66x1.6x10™"
18820 A
R A 1 _ 0.04 7.@KE=qV=2 161 2 10°=64 10713
RT 0.082x300 (b) At distance d =5 107! m let K.E. is x J and
TE. =0.04 311.62 + 0.08 116.71 = 21.8kJ kaq,  9x10°x2x1.6x10"x47x1.6x10"
E(ev) = 2220 PEZ g T 5x10
Mnm) 1240 PE =433 10713
Energy of 1st photon = m= 11.428 eV By energy conservation :
1240 6.4 10713 =x+433 10713
Energy of 2st photon = 307=40.79 eV x = 2.06 107134, kE = PE
En = 52.217- 54.4 = - 2.182 eV (E, = -54.4 V) 64 1013 = 9x10% x2x47x(1.6 x1077)?
13.6 x4 d

-2.182 = —z =n= 5 = d=23.384 10“4m



—ke® ) du ke?
8. pE=3T,smceF=—I=—r—4
2 k 2 2
For stable atom F = v o) i‘l= v ...(1)
r r r
k 2
my? = o (2)
r
1 ke? —ke?
KE = ~my?=-2  pp -_Ke
2 2 3r®
TE*kez_gf ke” 5
' 2r®  3¢° 6r° -3
nh nh
Form bohr's postulate mvr =— = V =
21 2ntmr

putting this in equation (2)

nh ’ ke?
m =—
2nmr 2

_ 4n® mke®

21.2
n“h

putting this in equation (3)

TE = ke? _ ke?
o 4 m?ke? 6 6471° m’k’e®
U e | L at
n®h®
 384m°n’kle’

(E; -E,) =68 eV = (E; - E,))/ 7?2
68 =1.89 Z7?

z=26

(b)(kE); = - E; =13.6 36 = 489.6 eV
(c) Energy required = -E; = 489.6 eV

A =12ﬂ= 2.53 nm
489.6
10. E, =1P
=-4R=-4 218 10184
=-8.72 107184
E, = %= -2.18 10718 g

~ Ac
AE = E, - E; = 6.54 1018J:T

11.

12.

13.

1.9878x107%

= — = -7 =
A 65410 " 0.3039 10" m = 303.9
A
E,=-8.72 10718=-21.79 1071° 722 =7 =2
0.529 x1 .
i) r; = 5 A =0.2645A = 2.645 10'm
(a)h = 12.4 E()—ﬂ—10OV
a 4 nm, ev 124 e

W, = 25 eV
kE =E - W, =75eV = V =75 volt

150
b) A = ,/7 A =+2A =-1414 A

(c) si b
c) since p = =

AM’dp  (1.414x107°)° x6.62x107%

dr == 6.626x107%

di =2 10 m

Since electron is in some exited state of He" so
it's energy < 13.6 eV so energy need to exitation
is also < 13.6 eV & only for hydrogen
E, - E, <13.6 eV. So Z =1. Now for He" this
energy is equal to the energy gap of 2nd and 6th

orbit so initial state is 2 and final state is 6.

Wi s SR
(00000 13.6 ov DHIOIOOIOOMIOIDDOIONOO
LI0000I00NI < 18.6 ev DDIUMDOONIOOO
OII00IE, - E, < 13.6 ev UIHIOI00NZ =1 OI0M
U00Her OIIOOICDOIOON 2nd Uleth DOIIOIOMOT
i A
0000e DO

nh
mvr = — = 3.1652 1073% = q
21
6.626x1073*
2x3.14
n=3



