ATOMIC STRUCTURE
(ADVANCED)

FOUNDATION BUILDER (OBJECTIVE)

1. A
,Li*+2—— He' + H?

By law of conservation of mass and change the missing particle in neutron (gnl)

2. (D)

e C o
o ratio lies in the sequence n < < p < |

Particle Change Mass

oc +2 +4

n 0 +1

p +1 +1

e -1 = Hear

(%) order —— n<o<P<e

3. (D)
Atomic Number = No. of protons in atom
By equation of change

—1Ix56+1xxX =-2
= X=54
4, (D)

Same number of neutrons hence, Isotones.

5. (B)
Cathode Ray are made of electrons hence, same change/mass ratio as of 3 particle.

6. (B)
From Muliken’s oil drop experiment, it was found that change on oil droplets is qualified.
Hence,
gq=ne.where e=-1.6x10",n=1,2,3...
' (B)
7. (B)
1
f=rof= 1 Hz
8. (D)

VIB GY OR "ghest wavelength

lowest frequency
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Energy o« freq.

. (D) red
9. ©
10. (C)
Wave number = v =%
2
1 1060Qx10
—_— 3 —_—
500x10°° 56Q.
11.  (B)
e e B,
AE, A
12.  (B)
_ velocity 3x10°
Frequency = = 3
wavelength 5090 x 10
13.  (B)
E = nhv
E
n [ —
hv
3
- 10 _ =1.72x10%
6.626 x 107" x 880 x 10
14. (C)
_ 12400 _ 12400 13936V

photon 7\’ (inAO ) 8900
1.393x1.6x10® xx =3.15x107*

=&x105 x =1.41x10°
1.393x1.6
(c)
15, (A)
50
Eabsorbed x m = Eemitted out
hc 50 hc
— XNy X—— =N, X
kabsorbed 100 )\‘emitted
& _ 5_0 % kemitted _ 5_0 % 5000 :§:055
n, 100 A, ... 100 4500 9
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16. (A
As PE = -2 KE

PE will change from - 2x to —ZTX

X 3
= ——+2X=+—=X
2 2

17. (A

T, = % so first excited state

18. (D)

— 2 —
13.?2 _ 13.6 x 16 _ _136 and TE:E
n 16 2

= PE=-272¢eV

TE =

19.  (B)
J— 2 J—
e 18820 _-136x1_ o,
n 9
PE _
TE =~ =PE=-302V TE =-KE =KE=151eV
20. (C)
2
._0520m°
Z
h, = 2229X9 5 380540 (o = 222910y 53
2 2
21. (D)
2
- 0.529 n n=4
Z
2
Loosant
Z
w< 0529 =Z7>16
RX < rH
22.  (B)
v=218x10° %
n
n v, n 3
(B)
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23. (D)

r2:a0><4:R r3:a0><9:R
z z
9R
= r,=—
4

24. (B)
Ground state of hydrogen atom = 0.529 A
(o 0.529 x n®> _ 0.529 x (n)?
z

=0.529 = n=2

25. (D)
2.18x10°Z 1
V = —_— Vo zZ,Vaoa—
n n
26. (D)
v 218x10°x =
v=—— ~8.13x10" s

2nr 27x 4% 0.529%10

27. ©
E= nhe _ nhcv
A
10 = nhcx n= ﬂ
hcx
28. ©
2
E=13'622 _ 13.6><1=3.4
n 4
20. (D)
h
mvr = —
2n
2
_ 0.529n "
Angular momentum ot
30. (B)
V Z?
V=——oo —
2ot n®
1 4
vp=—-=1T V,.=—=X
"7 He' g
i — I X = 2_7'['
7 X 2
=B
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3. (A)

2
Te - T136Z
n
' 16 Li 1
1 _-E
144 X
X==-144 E
32. (B)
1 1 1 1
R Xlz —— =R 22
' [ j g [ j
= 1 (l_ijzélx }_iz
1 25 1 n;
24 nz -1 ) 2
- - A —  6n2=25n2-25
25 \4\ ng 2 2
= 19n=25 N ni:ézl
15
(b)
33. (D)
2
fo KZZe
r
_ Kzé® 78 27
T Lt T o — T =
0.529n2) n* L " 16
Z
1 27 f
fH =—-—=X s
1 16  x
X = 16f/27
34.  (C)
VZ
a=—

r
(2.18 x 10°)2Z?

_ n? o z
0.529n° n*
Z
64
8 her OCE 2, gen OCE
1
= 8, gesr EC
35. (D)

Follow the expression

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW / NASHIK /PUNE /NAGPUR /BOKARO / DUBAI #5



36.

37.

38.

39.

40.

[ n? x 0.529
Z
= (D)

(A)
Follow the expression
~-13.6Z°

n2

= (A

E =

(B)
See theory

(A)

2n, + 3n; = 18

2N, —-3n,=6

Solve this and we get
n=2,n,=6

(6-2)(6-2+1)

So, =10

v="S12cR,2Z iz_;z = cR,,Z’ %
A n° (n+1) n“(n +1)

When n >>>1then (n+1) * nand (2n+ 1) = 2n

n 2cR,Z?
v=2R,Z =T
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41.

42.

43.

44,

45.

46.

:>7\‘min:i
R
(B)

1 1 1
R @)
S E N I
A e 1 4 3R,
(B)

WA Y
A n, n, 1 n
1

| AR P2

AR -1
(B)

E=E1+E

he _he  he
AoA A,

— 7‘17‘2

A+ A,

(©)

Lora(k-2
A ny n;

1 1 1
2170 x 107 H(nz 72j
(A)
n(n—1)=15

2
n=6
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47. (A
nin-1
e
n = 4, so excited state is 3"

6

48. (B
1, = 1, + 100,
" lxa
xll Mo = Ahof (ot 1)
\ 4
49. (A

1 1 5
_ = — X —
Ag X 9
50. ©
AX x MAV = —
4
h
AX x Ap = —
o 4
AX = Ap
h h
Ap)? =—, Ap=,|—
(4p) 47 P 47
mav = [
47
av-_ L [h
2m\
5l ©

Mass = 100 x 10° kg
V =23.76 km s/hr = 23.76 x % m/s

h=6.6 x 107
-34
A = h _ 6.626 x 10 :10_39m
mV 9]

100 x 10° x 23.76 x —
18
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52.  (C)

h
2| A= —
KEzlmVZ_lm(Lj mv
2 \mi _h
ma
_1mh® 1 h°
2 m2 2 ma?
KE a i
m
53.  (B)
21r = nA
2
}L:ﬁ kzan?’X:GnX
n 3
54. (D)
m = 200
g AV = E x 10
v=10 ms™ 100
h
AX x MAV = —
4r
h 6.626 x 10~
Ax = - 200 0.1
4mmAv drx —— x ——x10
1000 100
55 (A)

Follow theory

56. (C)
Follow theory

57.  (A)
v = 3.5 x 10Hz
v, = 1.5x10°Hz
h=6.6x10%
KE = hv — hv,
KE = 6.6 x 10%(3.5 x 10"° - 1.5 x 10"°) =1.32x107%

58. (C)
KE = hv — hv,
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59. (D)
L
mv

Ao _ Ve

7\’B VA

When Ay = 2A,, then Va =2V

KE = Lmv?
2
Ty _Va
T V8
T, 4
T, 1
Also Ta-Tg= 1.50
Tg = 0.50
Ta=Tg+15
=050+1.50
=2
Also, 4.25 =Wa+ Ta
420=Wg+Tg

Wa=425-2=225
Wg =4.20-0.50=3.70

60. (B)

E,-2=4E,-16 E,-2=4E,+2-16
3E, =12 = E, =4

=  Ey=45
61. (A)
See theory
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62. (A
Orbital angular momentum = /I(l + 1) 21 = \@le
T T

63. (A)
L
mV
64. (C)
See theory
65. (D)
See theory
66. (B)
h
I1+1)—
VI( )2n
67. (B)
See theory
68. (A)
See theory
69. (D)
See theory
70. (D)
See theory
71.  (C)
See theory
72. (D)
See theory
73. (B)
See theory
74. (C)
See theory
75  (A)
See theory
76. (A
See theory
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77. (D)
n=3,1=3,m=0,s=-1/2
Not possible

78. ©
Follow n + I rule

79. (D)
Follow theory

80. (A)
Follown+1 rule

81. (D)
A g subshell will have 9 orbitals so there will be 18 electrons

82. (C)
Angular part cannot be 0 so no angular node , Hence s orbital. Two radial node means 3s

83. (D)
See theory
84. (C)
n=>5
85. (C)
See the graphs
86. (D)
Follown—-1-1
87. (C)

Increasing Z will decrease radius

88. (C)

32 o
Y, = (L (6 — 65 + c°)e 2; where r = 2.2
943\ a, 3

. . . 3
The maximum red all distance of node from nucleus will be r = E

a0
(3 +3)
z o
Radial node occurs where probability of findinge =0
¥Y2=00r¥=0

6-60 + 0% =0 or c=3if=2£:>r=§3+\/§
3a, 2 2

dg
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89. (O)
Probability of finding e is zero implies mat ¥> =0 or ¥ =0
6-1=0,06=-1=r=20
2z
(6° -85 +12) =0
(c6-6)(c—-2)=0

c=6,= r:%:&i
2Z 4
R:2,:>r=&
4
90. ©

26(Iron) follow electronic configuration

" EB; is not possible because ‘P’ sub shell cannot have more than 7 electrons.
922. (A

Mn = 3d° 4s°

Ti = 3d? 4s?

V =3d° 4s?

Al =352 3pt

3. (A)
n(n+2)  Fe=3d°4s?
n=>5
5(5+2)

94.  (C)

95. (A
See configuration.

96. (D)

Same as 92
97. (C)

See Theory
98. (B)

p=,/n(n+2)
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2.83=,/n(n+2)

99. ©
Same as 98

100. (D)
p=,/n(n+2)
1.73=Jn(n+2)
N=1

101. (B)

p=,/n(n+2)

Write the electric configuration for both fe and Co and after removal of 3 electron from cobalt the
unpaired in Fe*3 =5 and Co™ =4

FOUNDATION BUILDER (SUBJECTIVE)

1 g_nhc
A
6.626x107* x3x10° x 2x10%
A

39.759x10*

600 =

600 =
A =6630nm

hc 19.878x107%
2.  E=-22000X
A 4.995x107

=3.979x107)
3.979x10"°J =1photon
10°J = 0.251x10% photons
0.25x10%
6.022x10%
0.0416x10*
4.16x1073

B moles dissociated
" moles of photons abscrbed
3 0.01
~ moles of photons absorbed
0.005x6.022x10%
5x107°x6.022x10%
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30.11x10%

4 Energy given to |, molecule = he _ 8.626x10 x3x10°
| ; A 45010

=4.417x107")
Also energy used for breaking up of I, molecules

3
- 2000 _ 39484107 )
6.022x10

Energy used in importing KE to two | atoms = [4.417 — 3.984]

3.984
KE _ - 3.984 )
%odine atom — {4'417 2 }(10

=0.216x107"J

5.
1 1 1 11
a Z=R,| =-=|=109677| =-=
®) A ”[22 32j (4 9)
0
_109677x5 _ o0 2
1 1 1 1 1
b Z=R,| =5-= |=109677| ———
(®) A “(42 52j (16 25}
0
_109677x9 _ , eaf
400
1 1 1 1 1
c Z=R,| =>-— |=109677| ———
© A “(92 1ozj (81 100}
6. Lyman Series
1 1 1
TRH(?‘?}
1 _109678x3
A 4
0
L =1015A

Balmer Series
1 100678 & -~
A 2° 3
=109678 11

4 9

_ 109678x5
36

0
A =6564A
Paschen Series

L 109078 ==
x 3 4
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1096787
144

1 1
R, | —-——
H[nlz nZZJ

=109678x 3 (%2 - 3%}

0
=18756 A

>l >

=109678x9 11
19

0
=M =113.9A or 11.39 nm

s log Lo L
A nS° n,

L 1.00677x107 iz—iz
2170 n’ 7

Solve n, =4

0. g L L
A nS° n,
i=109678 iz—iz
A 1© 2

_ 109678x3
4

0
A =1215A

6.626x107** x3x10°
1028x107"°
=1.933x107%J=12.07eV
Energy of the H atom offer excitation = — 13.6 + 12.07

E, =1

n 2

10. Energy given to H atom =

>

Thus electron in H atom is excited to 3" orbit
hc

3 El

E, =-13.6eV, E,=-1.53eV

34 8 0
p = 0026x107x3x10° _ 1550, 100 —1028 A

' (-1.53+13.6)x1.602x10 "

I induced A, =
E
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hc

Il Induced X, =
Ez _El
E,=-13.6eV E,= _12'6 eV

_34 8 0
o __ 6.626x10*'x3x10 —1216x10°m =1216 A

2
(_13'6 +13.6j %1.602x10°°

hc
Es _Ez

E, =-13.6eV, E, =$ev, E, = ~136

11 Induced A, =

eV

B 6.626x107* x3x10°

3
(_13'6+l3'6jx1.662x10'19
9 4

0
=6568x10"m = 6568 A

11.  For visible line spectrum, i.e Balmer series n, =2

Also for minimum energy transition. n, =3

1 1 1
= RH[—Z——QJ
A nS° n,

1 1X107{1_£}_1.1x107x5
' 4 9 36

L =6.55x10" meter

_hc  6.626x10"* x3x10°
L 6.55x107
Energy released = ExN,

=3.03x10 x6.022x10%

E =3.03x107" Joules

=18.25x10*J
=182.5kJ
1 1 1
12 x = RH (1—2—?}
_109677x35
36
0
=037.8A

13 Threshold wavelength (2.° = 230nm = 230x10°m)

E, =13.6[1—1j =12.09eV
9
6.626x10*x3
230x107°
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=1.07x107"%]

14.  U=1.096x10’ [1—n2] where n =2

Maximum wavelength means. Minimum Energy (minimum tranish)
U =1.096x107 (1-27 |

. 0
Maximum wavelength = 1215A or 1.216x10™" meters
Minimum wavelength means maximum energy (max to)
U =1.096x10" (1-a0? |

0.912x10™" meter
Series will be ultraviolet region

1 20 1 1
15 fOI’ He+, XzRHZ |:2—2—4—2:|
For H 1 Ry 12 12
N~ Ny

n=1 and n,=2
16.  shortest wavelength [largest energy] max transition

1 — 1 1
A H{ZZ 002}

=109677/4 =27419cm™

6
17 o 218x10°Z
n
6
vael Vzwzl.wxloem/sec
n
122
v
2
18. i) g-1302 1364 i51ev
n
2 0
i) (= 05291° (5 509x9-4.761A
4
1 11
iii Z=Ry|=-=
) }\‘ H(lz 32:|
1 100677 xl(gJ
A 9

0
=1025A Or 1.032x107" m
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=——— 2.90x15

8
A 1.032x10”

. 0.529n?
z

19.

0

r =0.529A
0
r,=0529x4=2116A

0
r, =0520x9 =4.761A

~ 0.529x1

0
r, He" =0.2645A

~ 0.529x4

0
r, He* =1.058A

0
r,, He" =0.529x9=2.38A

 3136x7%  313x1

20. E >
n 16

=19.6 Kcal

AR 4

-13.6

~13.6 1
E,~E,=-151-(-13.6)  =12.09eV

_ 12
22, g -21PA07

n nz

-12
E,= —% =-5.425x10""erg

hc : :
For removal of electron E, = E, should be given to remove electron i.e. + ve

- 6.626x107%" x3x10™

0
mign = 30636x107cm=36636A
. X

0
So the longest wavelength = 3663—-6 A

E, forHxZ?> 13.6x9

23. E, for Li* = i =30.6eV
n
2
E. for Be” = Elforlsz _136x16 ., ,
n
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24, Energy of one photon = %

_ 6.626 x107* x3x10°
4500x107%°
=4.42x107")

. 3 8 3 1
Energy emitted by bulb —150><m éec(watt _se_cj

Nx4.42x107% =150%
100

n=27.2x10%

25.  E, forH= -2.41x10*erg

E, forH= -5.42x10"erg
for a jump from Il to 1l shell

hc
AE=E,-E, = 7
hc 6.626x107%" x3x10™

7\’ = =
E,—-E, -241x10"+5.42x107"

0
=6602.9x107° cm = 6603 A
_ 2.18x10°xZ  2.18x10°

n 3
=0.726x10°

26. \%

6
7 oy 2.18x10

T omr 2x2x3.14x0.529x 4x10
=0.0819x10" x10® =0.0819x10°

28. E, forH=-13 .6 eV

E, forH= —@=—@=—3.4ev
22 4

E,-E,=-3.4-(-13.6)=+10.2eV
Difference in two level = 10.2 eV
Also for transition of H like atom
A=3x10°%m

[

=RH><Z2

x

1 1 1
5 =Rz [Tz_j
R

, =109677cm™ =109677x10?m™

1
3x10°®

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW / NASHIK /PUNE /NAGPUR /BOKARO / DUBAI # 20

=109677 x10% x 22 [%j




Z’=4 Z=2 He"
29.  The no of waves made by a bohr is equal to orbit no.

30. E=hv
3.97x10 =hv
_3.97x107"
v

—W Vv :0599X1015
. X

-34 8
31.  copper surface = (W =4.5eV =h—gj4.5xl.6x10_19 _5626x10 - x3x10
A A
-26
72x10% =22878A07 5 76,107 m

Similarly for sodium and cerium surface.

32. Energy of photon = work function + KE
Energy of photon = work function + eV,

e = electronic charge V, = slopping potential
eV, = energy required to stop the ejection to electron
hC__6.626><10"34><3><108

E - —7.834x10
photon . 253.7x107°
7.834x107Y

= —1.602 10 eV =4.89eV

Work function = 4.65 eV

33. Binding energy of electron = 180.69 kJmol™
180.69x10°
6.022x10%
=30.00 49x107%

Binding energy of one electron =

Binding energy = hv’

-20

VO = —32'2229 2324 — 4.52x10% sec™!
. X

34.  KE,, =2V (When 2 =2,)
KE 9, 12400 12400

(A) (4)
E,, 21200 1200
400 660
N 1240x 260
400x 660
=2+1.22

KE. =3.22eV

eV (if A<2,)
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35. Energy of photon liberated from He" during emission of first line of lymon sense.

1 1 1 1
E 2136 22 {F——Zj 2136X4(1—2—?j

1 2

_ 13.6x4x3 _ 4086V

This energy is used in liberating electron from H atom from ground state.
Therefore,

40.8eV =E,of H+KE" [% mvzj

40.8eV =13.6 + KE

KE = 40.8 - 13.6 = 27. eV
=27.2x1.602x10™"
=43.57x107"

B 6.626x107** x3x10°
~ 360x107°
=5.52x107"% Joules
KE = hv - hvo
=5.52x10" —~7.52x107"
=47.68x107" Joules

36.

37, =

mv
_ 6.626x10°%

100 100
1000

=0.6626x10"*,6.626x107*

38. KE =%mv2 =4.55x107)

42— 4.55%x107% x 2
9.108x10™*
4=10"msec™
~h  6.629x10*
" mv 9.108x10 * x10°
=7.27x10" meter

@r

39. [i:EJ_[ v

5= |20
\'%

0

=20 _1207A
100
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40.

41.

42.

43.

44,

45.

46.

6.626x10°*
3x10% x1
20

9.108x107% x
= 4.899x10™m

AXXAV =

dtm
_h
 4nm AX
~ 6.626x10°*
 4x3.14%9.108x10 x107%
=5.8x10°msec™

Av

Av =3x10" x0.02 = 6x10°
6.6x10°*
AX =
4x3.14x1.67x107% x6x10°

for an electron

1 mv? =eV
2

A=t
mv

2
Thus, %mhz—}hz =eV
m

s
2 m\le

B 1x6.626x10°*
2x9.108x10" x (1.54x1071° )2 «1.602x107°
=63.3 volt

Due to Hund’s Rule

A d subshell can have maximum 10 electrons

S* = dimagnetic

=1s* 2s° 2p°® 3s* 3p°
Co* = Paramagnetic
1s* 2s® 2p° 3s° 4s® 3d°

p=n(n+2)

magnetic moment =0
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4(4+2) =48913 BM

% »
47 \PZS = 1 i 2 _L e /ZaO
22n | a, a,

AT r =r,, radial node is formed

For radial node at r =, w3 =0 this is possible only when {Z—L} =0
a

0
r

2= a_(:) r, =2q,

L. (©
E o= %Ew = %x19.6x10'18
= 4.41x1077 ]

2. (D)

ne: 1s®2s°2p®3s*3p*

=outermost e":n=3,/=1

3 (A)
E =E:E= 2
by E,
4, (B)

1525 2p°3s%3p°4s'3d™
¢=1=p subshell =12e¢"
¢ =2=d subshell =10e"

5. (D)

Orbital angular momentum ou/E(E +1)
= same ¢ value has same orbital angular momentum.

6. (B)
By (n+/)rule

7. (B)

2 2
r,He" =n?a0 =%a0 =4.5a,
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8. (O

8
:E:L‘)_g:exlo“ Hz
% 500x10
9. (D)
% — 915200 = 136800
10. (D)
1. (A

Atomicno. =25 = Mn

2. (C)
2" series = Balmer
4" Line in Balmer = 6 — 2

13. (A)
Paschal Lines : 5—3
4—3
14. (B)
15. (A)
E-= 1240 x1.6x107*° x6.022x10% ><L
2 1000
16. ©

m cannot be greater then ¢

17. (A
18. (D)
9. (A)
1 (E_EJZE
A 4 9 36
20. (D)
2
r=-—a,
21 (A)
1s*2s*2p*

No. of unpaired electron =2
= total spin =1

Magnetic moment =+/2x4 = J8
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22.  (B)
No. of angular nodes =2

23. (A)

Eox(Ll_1)_5X

4 9) 36

24. (B)
25. ©

Orbital angular momentum = 2><32l

T
h
~ e
271

26. (B)

No. of radical nodes =n-/¢-1

=2-1-1=0
27. (B)
-34
p= 6.6)(10_9 _ 66)(10_25
0.1x10

28. (D)
29. (D)

2 T

1_ R[Lij

A 9 16

s

7R

30. (B)

Min. A = Max.E

31.  (C)
EZR(l_iJ
A 4 n
2
L
R(n2—4) R
32. (A
E E. _+E

CcHA — EcoB BoA
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1240 1240

364.6 1215
=3.4+10.2 =13.6eV
:13.6=$ =A=91.17nm
33. (A)
Minimum =1 4 51
Maximum =4 4 5352-51& 451
An(An+1)

— only if sufficiently large number of atoms are present

34. (D)
Shortest wavelength implies maximum energy
n(n-1
G T
2
=1 R, (LLJ
gy 1 36
1 _35R . 36
A 36 7 35R
35 (C)
Total orbitals =3¢ +1
=3x2+1
=7

e~ in 1 orbital still =2
Since it has only 2 types of spin

36. (B)
_nh
20
37. (B)
235+1=196+x+3
= Xx=90-3=87
38. ©

Radial =1— spherical
Angular 3-1-1=1

39. (A
S — spherical (non-directional)

40. (D)

hc

E =2E-E=—
A

1111
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4E hc
E = _E=-—-
1151 3 ;\’.

E hc
= —=—
3 A
=A'=3A

GET EQUIPPED TO JEE - Advanced

> ONLY ONE OPTION CORRECT

1. (D)

1 1
=R,z° [—2 - _2J
nl n2

1
A
S
A 3 0
A =| 2051A

2. (B)
0.529n?

T=ﬁ=2nx+6
Y, 218 x 10°z

n

13.6 4
E,— E; = 2.55eV

4. (A

5. (A)
h

A= ———
J2 KEm
~ 6.626 x 10*

V2 x6.8x1.6x107 x 9.106 x 10%

Total is 20.4 out of which 136 goes for ionization. So rest is 6.8 which goes for KE

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW / NASHIK /PUNE /NAGPUR /BOKARO / DUBAI # 28

A




6. (D)

AX + AP = L
47
-34
AP— h _  6.626x10 :
4rAX 4 x3.14x1x10"
=0.527 x 107
=|52x107%
7 (©)
orz2l oL Loto0e77xg Lt
A ny n;) A 2° o
A =911A
5 = h  6.628 x 107
mc 3x10°m
8. (D)
By looking at wavelength increasing for can say it belongs to visible range
E, = 1242 _ 5 55 v = 4™ orbit to 2" orbit
486.4
9. (B)
. 0.529 x 4
-z
= w = 0.705A
10. (A
WF = Ep — Kmax
-34\2
=4 x 10_20 _ (6626 x 10 )

2x9.11x107% x (59 x 10™)
=3.313x 1079

11.  (C)
hc _ hc  hc
L 8208 22800
A =12825A

12.  (C)

150
A = '/EA (1)
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150
A, = H,&\ ..(2)

[150
Ay = EA ...(3)

From (1), (2) and (3)
A=A, 20
Ay 03

13. (A)
No. of node =1

14. (D)

90 = 0 is electron is in nucleus e "*° = 0

15.  (B)

1 1 1 1
R[?‘g—z}zm{re—z}

o, (6—>4)=7,(3—>2)

16.  (A)
PE. =-2KE.
—~  PE.=-mV?
17.  (B)
e KE = Lmy?
mv 2
h

J2mK.E.
B 6.6x107%
V2x9.1x10° x4.55x107%

7\’:

A =7.27x10"m

18. (C)
Type of orbitals filled in 4™ period = 4s, 3d, 4p

Total no. of orbitals possible=1+5+3=9
Total no. of elements =9 x 3 =27

19. ©)
No. of orbitals =21 +1

20. (A
B __ 11 _4_,.,

Eree  (4)°/(2)° 16
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21.

22.

23.

24.

25.

26.

217.

C

1 1 3R
R )

|
Py
X
I

H

S|k Xk 2P|k
|

1 1\YR, x16x3

(D) (Be*")

(D)

U= RH[% - 3%) = 152000

22 3

U=R, x9
364

=137096.25

(B)

KE, = hv, — hv°

KE, = hv, — v’

1 v, -

kK v,—-v,

v, = kv, — v,
k-1

(D)

(MM +@n+1)"=(n-1)"
(n+1)° - (n)* = (n- 1)?
2n+1=n*-2n+1
N’-4n=0=n=4

(D)
Z3
Acceleration on oc —
n

initial acceleration  z
final acceleration z, n

(A)

The probability on the surface of sphere is same.

(D)

AX Ap 21
4n

1 1) Ryx4x3_
1?2 4

1 1J_RH><9><5

R,3

=R, x12
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h  662x10%

AX > =
AnAn  4x3.14x107%°
=5.27x10""m
28. (B)
Refer theory
29. (A

No. of waves = orbit no.

30. (B)
Refer theory
31 ©
An=5-1=4
An(An+1
No. of spectral line = M
_ 4x5 10
2

32. (D)
On increasing no. of photons, no. of photo electrons increase but K.E. remains same.

33. (A
U =+2x Total Energy

4. (A
h
2mqV

-0

k1>lz

> MORE THAN ONE OPTION CORRECT

1. ©
Refer theory
2. (ABC)
Refer theory
3. (ABD)
Refer theory
4. (AB)
Refer theory
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5. (BCD)
Refer theory

6.  (ABD)
If £=2 then m=-2,-1,0,1, 2

7. (BC)
It is applicable for moving microscopic particles.

8. ©
Both are same one of them in ground state & other in excited state.

9. (AD)
2" orbit have 2 sub energy level (S & P)
M energy level (3rd orbit) can accommodate 18 electron only.

10. (ABD)
If m = =2, then it should be d orbital.

11.  (ABC)
Refer theory
12.  (ABC)
Refer theory
13. (A

For3d,n=3, /=2, m=-210+2, s:i%

14. (BC)
Refer theory

15. (ABCD)
Refer theory

16.  (AB)

AX Ap 21
4

h
AX (FAt) > —
X( ) 47

AEAt > h
4

17.  (ABD)
Refer theory
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18. (BCD)
Photon doesn’t carry any charge.

19. (ABC)
Shielding effect is not possible in H atom because it is unielectronic.

20. (AD)
White light can’t be deflected by magnet & it consist different wavelength photons.

21. (ABC)
Refer theory
22.  (ABC)
Refer theory
23.  (AC)
Refer theory

> COMPREHENSION TYPE

Comprehension — 1

1. (B)
: h
Orbital angular momentum :Wz_n
h h
=1(1+1) P E

2. (A)

Refer theory
3. (A)

s orbitals are non-directional.

4, (D)
No. of protons = 6
No. of electrons = 6
No. of neutrons =14 -6 =8

5. (D)
As n T energy difference between consecutive orbit decreasis.

6. (A

-19
No. of drops = % =4
1.6x10
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Comprehension — 2

1. ©
No. of waves in one revolution = orbit no.

2. (D)
Circumference = 2nr
2

=2x3.14xo,529><1o—10><3T

=3x107°m
3 (A)
s 2 _ 3x10°° _10°m
n 3
4. (B)

2

E=-21.8x10"x2J
n

2

E=-21.8x10" x%erg

E=-21.8x10" xéerg

E =2.42x10"erg
P.E. = 2xtotal energy

=—4.84x10"erg

5. (A)
nh
mvr =—
271
nh 3x6.62x107*

5 ax0° 6.62x10*
r X

mv =

Comprehension — 3
1. (B)
—~y=
mv mA

6.62x10°*
V=
9.1x10°* x5200x10*°

=1400 m/s

2. (A)

p= 20y B0 1053y
v 2 (L54)
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3. (B)
Binding energy =250 KJ/ mol
_ 250x10°
©6.02x10%
v BE. _ 250x10°
° h  6.02x10%x6.62x10*

J/atom

=6x10"sec™

Refer theory

6. ©
- 6.62x07* x3600
0.2x5

=2.38x10"m

Comprehension - 4

1. (©)
No. of electrons in p* =15+3=18
No. of electrons in CI" =17+1=18

2. (D)
3d 4s
cr=[ar] AT [

3. (B)
For Al, no. of Selectrons=2+2+2=6
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No. of P electrons=6 +1 =7
For Mg, no. of S electrons = 6 = no. of P electrons

4. (B)
4s 3d
Nz =ar ] [T
n=2
u=,2(2+2)=v8BM.
5. (D)

No. of radial nodes in 2P =0
No. of angular nodes in 2P =1

6. (D)
An=5-2=3

Max. no. of spectral line =

3(3+1) 5
2

7. (A)
For H atoms, energy only depends upon n.

8. (B)
No. of valence electronin NH,; =5-1+4=8

<> MATRIX MATCH

1. (A) > Q;(B) > S;(C) > R; (D) > P

V4 4
U, —4><6.8><F —4><6.8><I

8
_ n _
Kii gaee?  B&D 1
n
4
ﬁ:0.529><12§
s 0.529x; 1

V. 218x10°x 2
12 _ 1 -1

Vai  218x10°x 2+
2
13
T _22 1
T,, 2° 8
22
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2. (A) > Q;(B) > R;(C) »>S;(D) »P
No. of radial node of 5s=5-1=4
No. of angular node of 3d,, =2

No. of angular node of 4d y =2
No. of radial node of 4d, =1

No. of angular node of 3p =1

3. (A) > S;(B) > R;(C) > P;(D) »Q
Refer theory

4. (A) > S;(B) > P;(C) > Q;(D) > R
Refer theory

o. (A) > P;B)>P,QS;(C)>0Q,S;(D) - PR
Refer theory

6. (A > P,QR;B)>R;(C) »>P,RS; (D) »>P,QR
m=-1canbe forp,d & f
£ =2 only ford
n=3 hass,d&f
s subshell doesn’t have angular nodes

7. (A)-> P,S;B)->P,R;(C) > QR;(D) - S
Refer theory

EXPERTISE ATTAINERS
1.  KE,__ =E-¢
E=KE.+¢=0.73+1.82

=2.55eV
2.55 eV is the difference of energy of 2" & 4" orbit or hydrogen.

2 #[A)- J@

:@:iz 6><10_4 VOlt
A 500x 500
3 K, 12400 12400 ()
)\‘1 )\‘O
K, - 12400 12400 (i)
)\‘2 )\‘O
K.E., =2KE,
12400 12400 _ (12400 12400
7\’2 7\’0 }\’1 }\’0
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2. 1_2 1 _ 2,4
7\’0 }\’0 }\’1 7\’2 7\‘17\‘2
L Dby,
Ay M, 20, — A,

3x10°®

W 21.148X1015 Hz
O X

A, =2615.5A = v, =

150

#(4)
= 150 =6.79eV
4.7x4.7
Energy of photon = K.E. of electron + lonisation energy

=6.79+13.6 =20.39eV

4. K.E. of electron ejected (eV)=

o. A =945nm to 130.0 nm
= 945,& to 1300,& ultraviolet (Lyman series)
%:1.1><107 (132—%}
If n=2 then A =1215 A

If n =5 then A =946.9A
Hence lines fall in between are
5-51,4—-1,3>1,2->1

hx3x108

6. 2.6X1.6X10_19=W— L, (l)
3
4.04x1.6x10-196=12§+11£m— vy (i)

Solving (i) & (ii)
h=6.6x10" & v,=6.42x10" Hz

7. AXAP> -
4r
AK =6x10°

P =v2mK

o _\om

dK  2JK

dp _|m _AP_m
dK V2K~ AaK V2K
AP = | AK

2K
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AX| |2 Ak oL
2K 41

axz 2Kk

A\ m

S h 2K

~ 4 5.73x10°%

AXAL > L
4m

h
4rmAX
> 6.29x10°

J2K

P P
Vi Vi+V,

1 [ 1
A, —A V.
%change:%xmo: : 17 V2 100

1

Av >

Av

<
<

»—\<‘H

47.48 = [1— Vi JxlOO
+V,

<
<

1

0.4748=1-
V,

1+V2
Vi =1-0.4748 =0.5252
V,+V,
+V2: 1 19
V, 0.5252

Vl
MtV _361= =261
V, V,

1 1

iz 0.383
V.

2

3
9. \P(radial)=2(ij2 e /%

a0
Probability P = 4n?r®y?
3
P—16n?r?| X | g22

a0
For maximum probability
P o
dr
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10.  Total no. of atoms =%x6.02 x107%
=1.083x10%
No. of atoms in 2" energy level =£(1.083x1024)
100
=1.624x10%
No. of atoms in 3" energy level =£(1.083><1024)
100

— 2.924x10%
Energy emitted :[(1.624><1023)x10.2x1.6x10-19]+[(2.924><1023)x12.09x1.6><10-19]

=83.06x10%J =830.6 KJ

2

11.  -136x2=-34 =n=2
n
Angular momentum =mzﬂ
2t @
-25
12.  E="C_ 315,00 1X2X107
A 850x10
. 3.15x107* x850x10°°
- 2x10%
n=1.34x10°

13. A, =186.1nm =486.1x10"°m
A, =410.2 nm =410.2x10° m

6=62—61=i—i=1.1x107 iz—iz
7\’2 7\’1 nl n2

1 a0 %—%
Ay 2° n;

- 11
486.1x10° x1.1x10" 4 nf
LA S
n> 4 534
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4102x10°x1.1x10° 4 n?
1 1 1
_2:__—:>n2:

n2 4 451

Hence transition is 6 — 4 (Bracket series)

7
5=11x10’ {i_i}w
16 36 16%36
1_11x10"x20
A 16x36

L =26.18x10"m

n,

14. —2=053
nl
n,hc
E_ 7‘2 _n27\’1
E, Mhc np,
7\’1
E, _0.53x4530 _ 4 472 or 47.26%
E, 5080
15. £=1.1x107x4[i2—i2}=3.3x107
A 1?2
1 8
A=—""—=3.03x10"m
3.3x10
R=4R, (z=2)

2

r=0.529x " —0.2645A
V4

16. E —E,=102+17=27.2eV

1 1 .
-13.67*| =—-=|=27.2
(53] ()
E, —E,=4.25+595=10.2eV
—13.622(n—12—3=10.2ev (i)
(i) = (i)

10.2[%_1}27.2[%_3]
n- 4 n- 9
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17. 1892°=17=7*=9=12=3
Energy required for transition from
1%t0 3 =12.09 7
=12.09x9=108.81eV
- 12400
13.6x9
K.E.=—total energy
=13.6x9=122.4eV

~101.3A

18. A=400nm, ¢=2.2eV

KE.= (@ - 2.2) —Energy loss during collision

400
KE.=09- O.9><£—0.9><ﬂ
100 100
KE.=0.72eV

Energy loss in each collision =0.09 eV

No. of collision possible _ 09 =10
0.09

o 1 pag{ Ll L
2052x10 n> o
n? 2052x10%°x1.1x10" 225 = *

z2=2

3( 3a, a, 9a,
Since wave function doesn’t have 8 & ¢ component hence it should be s orbital.
No. of angular nodes =/ =0
No. of radial nodes = 2 (from equation)
It should be 3s orbital.
For radial nodes ¥ =0
2Zr  27%r*

3——+——=0
a, 9a,

3
2 2,2
2. T:g[ Z j [3_22r+22r je_zr,s%

2z, [iz a7z
a, \a 9 a

2
9a;

=
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ol St P
_a, a, 9
az’
9a’

2
L2208 1
a, 4Z 3

21.  Orbital frequency of rotating electron v = L

2mr
nh nh
mm=—=nv=
27 2nmr
nh?
M= 7
4An°mKe
b nh
4r*mr?
nh  16x*m’K?%*
L=———X a4
4°m n“h
A7’mK%e*
a?met( 1 Y
V=""33"
n*h® | 4ne,
me*

vV=———
4 nh?
Now consider two adjacent orbitals n, n + 1
me* me*

n 5 _ 2 212 & En+ - S, 2.5
8¢e,” n*h? " 8e,(n+1)’h?
4
En+1_En: mze 2 i2_ . 2
8¢g,h"|n (n+1)

_ me* 2n+1
8¢,” h? n2(n+1)2

n>>1 = n+l=n

4 4

me 2n me
na—E,=hv= 2 X 2 n2-3
8€,°h" n° 4, hn

E

me*

V=——F—7>
4el hn’

22.  Li(g)—>Li*(g)+3e
AH = 2000 KJ/ mole
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=E,+1E,+1E,
Li(g) > Li*(g)+e : L.E, =520 K/ mole
Li*(g9) » Li* (g)+e :LE., =x KJ/mole
Li?* (g) — Li* (g) +€ :1E, =21.8x107° x 22 x 6.02x10° J/ mole

=21.8x6.02x9x10* J/ mole
=11810 KJ/mole

520+ x+11810 = 20000
X =7670 KJ

WINDOW TO JEE MAIN

1. (A
Mn?" =[Ar]3d°
n=5=p=/5(5+2)=-35 BM.
Fe* =[Ar]3d°, n
Ti*" =[Ar]3d*, n
Cr* =[Ar]3d*, n=

4
2
4

2. ©
Refer theory

3. (B)
1s*2s%2p°®3s?3p°4s'3d®

n=4, (=0, m=0, s=i%

4. (0
E,—E,=-34-(-136)=10.2eV

5. ©

K.E.=1000eV =1 KeV
6. (A)

Refer theory
7. (A)

-34
8020 1 5510% m
0.5x100

8. (B)

No. of redial nodes=5-2-1=2
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9. (D)

Refer theory
10. (D)

Refer theory
11. (C)

Electrons enter into n =3, ¢ =2 first because for same (n + E) value, n value is lower for it.

12.  (C)
Ifn=4,/<4 (/=0t03)

13. ©
n=3, /=2, n=+ 2 represents single orbital of 3d, which can accommodate max. 2 electron.

14. (A
No. of nodal plane=/¢=1

15. ©
Refer theory
16. (B)
-34
e Y T
10x10™ %100
17. (D)
Angular momentum in an orbit= r21_h
T
_5h
271
18. ©
AV = %x300 =3x10° m/s
100
S h 6.62x10~*
T 4mmAV 4x3.14x9.1x10*'x3x107°

=19.3x10° m

19.  (C)

For4f,n=4, /=3, m=-3t0+3 & fzi%

20. (D)
Refer theory
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21.  (C)
For this system

2. (C)
(n+¢)T, higher energy

For (n+/) having same value, n should be higher.

23 (A)
lonisation enthalpy =1.312x10'* J/mol
1312><1(2;3 3/atom
60.2x10
Energy required = —1312)(12: {%—%}
6.02x10” [1° 2
1.312x10° 3

= x==0.16x10"" J/atom
6.02x10% 4

=9.84x10° J/mol

24, (C)
av =299 600 -3x107 m/s
100
-34
- 6'62X10_31 —=1.92x10° m
4%x3.14%x9.1x10" x3%x10
25.  (B)
-34
= 6'63X_129 _=3.97x10™ m
1.67x10°" x10
=0.397 nm
26. (D)
242 x10°
Energy= J/atom
gy 6.02x10% /
£_hC_ , _hC _2x107x6.02x10%
k E 242 x10°

L =4.9x10"m =490 nm
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27.  (B)

ZZ

I.E.oc—2

T2+
1Eof L™ 9\ of it = 4.413/mol
L.E.of He" 4

28. (O)
Refer theory

29. (B)
11 _1_ 1 1

A 680 355 A 355 680

3= _305x680 _ /s 26 m

(680—355)

30. (B)
(n+¢)T energy T

For same (n+¢),n Tenergy T

31 (B)
6.63x107*

A= 5
1000%x36%x —
18

L =6.63x10%m

32.  (B)
n=5 m=+1 (4 orbitals =8 electrons)

n=2,¢/=1m=-1s= —% (1 electron of 2p)

3. (A
s-toe[L-1)-2e
A |22 3| 36

34.  (C)

n=3, /=2, m=+2 (1 orbitals of 3d)

35. (D)

E=-2178x10"x 2]
n

25
AE — 2x10

=2.178x107" xF—l}
1 4
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2x10%° x4

T 3x2.178x10°® =122x107"m

36. (C)
Energy of Li** =-13.6 x%ev
If n=2 then
Energy = —13.6><%ev
=-30.6eV

37.  (C)

38. (D)

39.  (A)

mv
_6.63x107
~ 6.63x10° %100
A=10%m

40. (D)
Energy = 495.5 KJ/mol
| 4955x10°
 6.022x10%
E 4955x10°
h 6.022x10% x6.626x10*
L=124x10%s*

J/atom

41. (D)
Rb = [Kr]5s!

n=5,€=0,m=0,s=i%
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42.

43.

44,

45.

©)
1
E=-136x—eV
n

If n=2then
E=-34¢eV

(B)
Refer theory
(©)

A= h

\J2mqV

%: J2mqV =/2mev

(D)
No. of orbital =n? =25

WINDOW TO JEE ADVANCED

Objective Questions — | (Only One Option Correct Type)

(©)

Nucleus is discovered by him.

(D)

Maximum 2 electrons of opposite spin are occupied by an orbital.

(A)
Refer theory

(A)
Same as 1.
(D)

e . . e . . e
— will be lowest for neutron & maximum for electron. — value of a is half time — value of
m m m

proton.

e
—:n<a<p<e
m

()
[Kr]5s*

n=5 ¢=0 m=0, s:i%
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7. (D)
If electron is present in 1s then it can jumps to higher orbits by absorb photon of appropriate energy.

8. (B)

Refer theory
9. (B)

Refer theory
10. (B)

Refer theory
11. (B)

Refer theory
12.  (C)

m=—/1to +/

if /=2 then m=-2 to +3

13. (D)
E="C
E, A, 4000 2
E, A, 2000 1
14.  (C)
AE=TC
A
15.  (B)
Refer theory
16. (C)
F=1s*2s*2p°
17. (A
[Ar]4s'3d°
18. (C)
[Ne]3s®3p°

n=3, /=1 m=%10

19. (C)
Refer theory
20. (D)
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Refer theory

21. (B)
(=0
. h
Orbital angular momentum = /¢(¢/+1)—=0
g ( )2n
22. (D)
Mg** =[Ne]

Ti** =[Ar]3d}, V¥ =[Ar]3d?, Fe** =[Ar]3d°

23, (B)
Refer theory
24, (A)
For a orbital, /=2
Orbital angular momentum = ,/2(2 +1)2L
T
_+/éh
2n

25 (A)

E, = 13.6x— eV

n
n=2
1

E =—l3.6><Z=—3.4 eV
26. (A

As (n+¢) T, energy T

Forsamen, ¢ T, energy T

27. (B)
It is configuration of Cr.

28. (A
No. of nodal plane =/ =1

29. (C)
- h _ 6.62x107* x 3600
mo 0.2x5
A=10% m
30. (D)
Refer theory
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3. (C)

Refer theory
32. (D)

Refer theory
33. (B)

n2 o
r=0.529x—A =0.529
z

n? )

—=1l=n"=z
y4
34. (A)
No. of radial nodes in 3s=n-/¢-1
=3-0-1=2
No. of radial nodes in 2p=2-1-1=0
35. ©
2
K.E. =£mv2 P
2 2m
nh nh
mvi=—=mv=—=P
2n 2nr
KE. - nh? 3 4h?
" 2m(4pr®)  2m(4n’aj16)
2
KE=—"__
32n"ma,
36. (B)
[Ar]4sz3dl°4p6531

n=5,€=0,m=0,s=i%

37.  (B)
Refer theory

X Objective Questions — 11 (More than One Option Correct Type)

1. (BD)
Isotope have same atomic number but different mass number.
Isotope have same no. of neutrons
»Ge’ 1 no. of neutrons = 76 — 32 = 44

wAST177-33=44
Se™: 78 -34 =44

34

2. (AC)
Refer theory
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3. ©
Refer theory

4.  (BD)
No. of neutron & proton in |H* =1+1=2
No. of neutron & protonin |H®=1+2=3

5. (AB)
Nucleus contains protons & neutrons.
6. (A)
E = 13.6><i2ev
n

n=

7. (ABC)
Refer theory
8. (AD)
Refer theory

< Assertion and Reason

1. ©
I.LE., (Be) > L.E., (B) because it is easy to remove electron from P orbital compare to S.
Energy of 2P > Energy of 2S.

<& Comprehension Based Questions
1. (B)
Li** is in a spherically symmetric state, i.e. in s orbital. It has one radial node hence it should be in
2s.
2. ©
1 3

—-13.6x-=-13.6x—=>n=3
1 n

S, has 3" orbit.

Now no. of radial nodes = 1
Hence it should be 3P.

E =—13.6x%=2.25E1(H)

3. (B)
Orbital angular momentum quantum.

o Match the Columns

1. (A)—>r; (B)—q; (C)—p; (D)—>s

V, _

Kn
2 2
n z

roc—, Ec—
z n
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roc E7 for same z
h

¢ =0= angular momentum = .,/0(0+1)—=0
g VO(0+1) o
1 z 1 ,

—oc—2:>—ocz

r n r

2. (A)—q; (B) > p,q,r,s,(C)—>p,q,1r;(D)—>p,q, r
Refer theory

o Fill in the Blanks

1. m, =m, =1.66x10"7"kg

2. Refer theory

3. An orbital can occupy max. 2 electrons of opposite spin.
4. Refer theory

5. Refer theory

6. Refer theory

7. Refer theory

8. Refer theory
9. Cr =[Ar]4s'3d°
<& True / False

1. False
Cr= [Ar]4323d4, Cr= [Ar]4313d5

2. False
Range of wavelength of y rays =107° to 10™° cm

3. True
n+¢ for 3d=3+2=5
n+/¢ fords=4+0=4

(n+¢)7T energy T

4. False
dxz_yz has electrons in xy plane

o. True
Refer theory
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<& Integer Type Questions

1. ()
n=3 mg= 1

2

3" orbit has 3s, 3p & 3d

Total no. of electron with (S = —%} =0. of orbital = 9

2. 4
. 1240
Ener iven =——=4.1eV
gy g 300

If energy given > work function
Then photoelectric effect occurs.

3. (5
L
mv
3RT
V=, [—
M
7‘__& T2m1_ szz
7\’2 ml T1m2 mlTl
M _ [20%(727+273) _ [5x1000 _,
A, \ 4x(273-73) \ 200
4. (6)

n=4, m=—1,+1,.s=—%

2 orbitals of p, 2 orbitals of d & 2 orbitals of f
= 6 orbitals

. 1 . .
Total no. of electron with ) spin quantum no. n these orbitals

= no. of orbitals = 6

5. 3)
For H™ (Multie ")

= "3' degenrate orbitals

'Energy’ I:l
2S
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