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Q2.
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RANCHI

JEE ( MAIN & ADV.), MEDICAL + BOARD

Chapter 11: Atomic Structure and Radioactivity

2z
I, = au"n? , (a0 = Bohr radius = 0.529 A®)

For hydrogen atom, Z = 1
=a9(1) = 29=0.529 A’=0529%x 10" cn . Ans
rio= 20(10)> = 100 2= 100x0.529x10* =0.529x10°cm  Ans

V,.=2l.78><10"mfs.-z-—
. n

In hydrogen atom, Z = |

LY

1
S Vy=2.178x10° s =2.17810° m /s = 2.178x 10" cm /&, Ans

o

1
Vie=2.178x10° X5 =2178x10°ms  Ans

(1) He——He +¢ , L E,
(2) He' ——> He*' + ¢ = LE,
L.E. = Energy (minimum) required to rémove e from afi atom (from nth orbit)
ot Enth ]
With the help of Bohr theory we cah final enérgy of single ¢ system only.
Since He isa2e system so we can’t calculate I.E; where He isa l e system.
P
- Egien= — 13.6e —
Eges _nz o 1
For He' — ls‘ (=1 &252)

= -13.6ev Q*—Sfﬂ
(1)

& E (12) o By —*»fsﬂ ev /atom.
>,54 dx1.6%107"

1. E;f‘naalﬁ AT T %x6.023x10™ cal/mole = 182100 cal Ans

LE= -E,= =13. ()E—ev

For H-atom, Z = 1, & ¢ in ground state (IS'} = n=|]

21 E.=+13.6 ev/atom :
LE/mole=13.6 evx6.023x10”=8.189x10°" ev/mole  Ans

CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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1 1 1
Sol: —=R,.Z* [-—-—-——]
: ’1 H nIZ n}Z

Q7.
Sol:

Q8.
Sol:

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

For hydrogen atom Z = 1,
Also Ry = 109737 em™

L 109737em™ [J;— _';J =109737cm™ x[l - l)
A g8 4 25

= 109737 (%) ~1097.37x20cm”

in

=3x10"cm/sx1097.37x21

Ii;_

6.913% 10"/ sec = 6.913x 10* Hz Ans

: 7 mgof C*

no. of atoms =

weight
t

x Avogadro no.
wi.

s

x6.023%10" =3.0115% 1¢%°

Total no. of neutrons = (14 — 6) 80115 3] 0%%.. ="24708 x 107 Ans
Mass of neutrons = no. of neutron$ xyeight o'}, rieutrons. '

\_ ) I
= 24.08x10% x1 amy )=%2%08x 10°°x—— = 4m
. 6.023x10° B ans

A =5800A"

1 b SR L
2 SSmgl‘Df‘cm g
Freq%x———%xlO'“xl?MlS 5.172x10"HZ  Ans

'-‘ m. "h‘\%‘z‘k \é_
Encrg\qﬂqun?d,l‘o shiﬁ 1 ¢ from first Bohr orbit

In H —atomZ= 1 "~ to six Bohr orbit

AE =13. 6ev(l—i]—13.6evx£
36

Wave number =

1 -6

19 3
Sleexioxiv. 5.03%x10™"cal/atom

i AE/mie ~5.03x107"° x6.023x10%" =30.48x10"cal

Ar=r1;-1=0529 A’ (n -n%) |
=0.529% (6°-1%)=0.529x35A" =18.515 A"

Ph.: 0651 - 2562523, 9835508812, 7488587412
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19 .
v=£=m’%—=3.187x10”1{z ‘Ans
h 6.626x10
Q9. .
Sol: LE.=-—(Energy of ¢ in ground state in atom)
13.6 ev = 1 (E. — hydrogen atom)
"B, =-13.6ev

n=|
=]

2
SR B e -13.6ev.£§-— ;:ForHe? ,Z =2
1)’

LEyes = 54.4 ev Ans
3

LEs. = —{~13.6ev. (??} =13.6evx9=1224ev  Ans

Q10.
Sol: For lowest frequency in Lyman series, Lyman series ha§ e t_rﬁ'ﬂ%ﬂqu fromin=2ton=1,

AE = +13.6ev(l)’ (lizvzi) =10.2ev

hv =10.2ev

L, - 10.2x1.6x10” _ 2.176x10™

6.626x10™ . 6.626x107"
= 0.3284x107"° = 3284x10"HZ Ans -
AE=10.2evx1.6x10""1=2.176x10"*] " “Ans
C 3x10°

A=—=— =0 14x10°m
v 3284100

AE, =AE,(Z})=2:176x10-"(3)%
5%2'9'53_,( 1073 e

Ans

Ol

Sol: densiiﬁy; mass of 1 Nucleus

~ »Volumeof I Nucleus
. 40%1.672x107% : i :
w XIE XIO. £ = :0:-:1 At ':R:Ro(A)% R, =14x10"cm
EJTRj EX}TX(RQ(A))’;)S

40x1.672x10%g
gzr x2.74x 107 x 40

T2x107%
L—Em—_m:I.'.4'58:'<10"‘g;"|::1'n3 =1.8x10"g/cm’
[1.488x10 e

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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Q12.
—‘_‘B S
Sol: En=——:whereB=2.179x10""]

n
(a) For lowest energy level: n= |
ForHe : Z=2
Ei=-2.179x10" x (2> =8.716x 107" ) Ans
(b)Forn=3 & ForLi*,Z=3

E, =-2.179x10"x 2 = 13 170410
{3r Ans

Q13.

Sol: > =R _Z* (—1—;—- 1—1]
A n=o20

:109?3?41):{3-—&}

434x10"cm n°

Calculating & taking the nearest integral value

n=35 Ans

Q14,
Sol: v=1hZ

AE=hy = 6,626xf0'“1.s.—]~ =6.626x107"]/atom
sec

. AE S -3 52

- A}O]e_6.626x10 % 6.023%10

=3.99%10" J /. mole Ans
le. ; i
> h e
Sol: AxAp2h/ -

Ax > i
4n.Ap

If AP =O':¢_Ax _,,w
Q]ﬁ_ ik, :
: whi/ 4
Sol: Ax.Ap = ey

Ax.m.Av = A}T (Since Ap = A(mv) = mA(v) because mass is constant)

=34
— h __ 6.626x10 = 5.25 <10
4r.m.Ax 4x3.14x2000%x10 2 Ans

oKy '
5 : ok
Sol: Amev—%x

6.626x107
4x3.14

0.1%107 x9.11x107'xAV =

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar
Ph.: 0651 - 2562523, 9835508812, 7488587412

Road, Ranchi
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6.626 <107

= = 00579%107 =579 10" s Ans
T 5 X

Q18.
Sol: K+F——>K +F, AH =19kcal = 19x10° x4.2] / mole
LE=43¢cv
EA==2
we have
M%mm =1E+ {mt'A}mDm [Since electro affinity has —ve sign as that of

enthalpy change in the reaction.]
42x19x10° '
6.023x10°
4.2x19x107
6.023x1.6x10™"
43-EA.=0828
EA. =43-0828=347ev  Ans

=(43-EA).6x10™"

=43-EA

Q19.
SU]: CA\'Imm = L'm;n =AE = EE
: A
_ 6.626x 107" %3 10" _
"M 590x107 x1.6x107"
. 1 — 2 i
SAv =2 11volt s
Q20.
he

Sol: we have; AE = i

he  6.626x107* x3x10" 2
s 2 e S s

= A= T ~19
AE 4.4x10 Ans

Q21.
Sol: Ax.Ap> %R_' (uncertainty principle)
Ax =0.0lmile = 16.093 m
: 5
Ap = 0.0025 miles per hour = Mims
3600
0.0025x1609.3

600 = 53.955 which is much greater than h/d .

AXx.Ap =16.093x3x10°

Q22.
Sol: AV =1000ev=1.6x10""321000=1.6x10""

~KEofe =eAV =(1.6x107")x(1.6x107'%)

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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.'_1 = KE
2m

*=2x9.11x10%" x (1.6°x 10752
= 1.822x107" x5.06x107"% = 1.35%5.06x 10-33 ~6.83%10

h 6.626x107"
‘&'de-brogllie = -l;- = 6 83 3 10_34 =9.70m Ans

Ans is different in the book which will comes by taking potential difference 1000 V, but
in question itself it is given equal to 1000 ev.

Q23.
=34
Sols i h _6.626x107"JS.
P mV.
626x107* : e
! 6 xsoxmoo 6.626x10 sx36 ¥, 477x19%‘vm
OX 103 SOX 10
3600
is too small to consider so the motion of particle can’t be taken as wave motion.
Q24.

Sol: Ax £0.005nm

S Ax <5%x10%m
M.=9.11x10"" kg

MAP:%JT

~h
Ax,mAv = A

“ _34.
6626><1120 = =0.01158x10"m/s
" 43, 14x5x10‘wa<911\ R

AV =1.158x10"m/s :
AV of this magmtude can't be p0551b!e for ¢ because e has maximum speed 107 m/s

Q2s. r
Sol: Let n is the no. of ph@ﬁons
total energy no of photons x energy / photon
g 4 :

% 1077 x495%107°
6.626x107* x3x10"
-.n=25 [Because no. of photons should be always integer]

=249

Q26.
Seol: Shape is same for both 1s & 2s orbital but energy will be different. Also the 2s orbltal will
have | radial node, where as 1S orbital has no radial nodes.

2px & 2py both have same shape and energy, however they dlffercnt orientation in
space & also have different planar nodes.

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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Q27.
Sol:
(a) Withn=3
With lust ¢ filled inn = 3,
We have maximun 18 e because after filling
157257 sp63523p we have to fill 4s first before 3d. So the answer should be = 18. However if
we think the maximum no. of ¢ that can be filled inn = 3 = 2+8+18 = 28 & according to
question the last €” that can go inside n = 3 we have maximum no. of ¢’s will be = 30.
18%28%2P°38%3P 48734 = 30 Ans
(b) n=3,1=1 ie, upto 3p orbital
13223 3PO3ST3PE > 18 Ans
(c) =3, 1=1&ml=-1
Upto 3Px

18%28%2P%35% 3Px? 3P? Py?
Upto 3Px—only 16 ¢ are present in 3px
Note :- In general condition there is no difference in energy, so¢" wilﬁ)g filted in 3p orbital as

follow.
1s22s%2p3st (N1 [T ]
12 ¢ 3Px 3py 3P,
4th e ’
Total 16 ¢ Ans
@d n=31=1 m=-1&s= +%
18%228%2P%38? :
e |
12¢ 3px=E =412 B W Total=13 ¢  Ans
st. Vil %

Sol: (a) c= vi , wave speed, :wavcjiength & frequency are purely wave properties, so uescriping

behaviour of wave motion.

(b) E ”mc —> mass. 1s pamc]e property, so representing particle behaviour.
ok

a
€ rs 7

(d) E=hv— v is wave property, so this equation is describing a wave-function,

(e)A= —h— : A — wave property
mv
m — particle property
~.soitis describing both particle & wave behavour

Q29. L
Sol: (A)n=4,1=0,m=0& S =+% —>4Sorbital

byn=3,1=2,m=+1 & S=+%—+3dorbital :

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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(©)n=3,d=2m=-2&S= =-% —3dorbital

(dn=3,l=l,m=+1&S= “'% — 3p orbital
.'. Energy order 3P <4s < 3d
d<a<b=c
Q30.
Sol: A=554nm

) Bk i
Energy lost = Ex N, = 6'6“6_)(10 x_‘?xlo
A 554 x10

=2.16%10°J=216K} = Ans

x6.023x10*

Q3l.
Sol: 2|p + 2;n — 3He
AE = Am¢?
=(2mp + 2.mn — mHe) c
=(2x1.00728 + 2x1.00 8867 — 4.0015)C?
=0.030794x931.5 Mev
=28.69x10°x1.6x10"°). =4589% 10"

3 s 23 =7 12
Alsnno}c_&%omxe.ozmo =27 x 10"

CoHe(g) + 02 (g) —— 2CO0; + 3H,0; AH =-1427.81kJ/mol

Let n is the no. of moles required to give same amount of energy as produced in the
formation of 1 mole of He-atom. :

2.2.74x10" =nx1427810]

2.74x10"
n=2U200 o 9208
1.43x10° -_
. Volume at 725 mm of Hg & 25" C.
RT _ 1.92x10°x0.0821
e A O AR 97 1055 o Ak ORI 0TI
oS 125 . 725

Ans

Q3L+ aNarN
Sol: A=1.7x10" curie

NA =1.7x107* x3.7x10" dis/sec— —— - )
In I mg sample of Tc - 99

-3
D10 6.023x10" =6.084x10"

no. of atoms =
(D= 6.084x10" x4 =1.7x3.7x10°

5
T 12 =1.034x10™"s™
6‘0840(]0 Ans

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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Q33.
Sol: t,, =123 ycars
. 0.693 0.693 g5
A= = - S
fis 12.3%365 %24 %3600
75 i £
N= 22210 6 0030
B 16 o
?'\
R DOR00I3 0.693
3.02 12.3x3635 %24 x3600
=4986x10" x1.786x 107,
8.9 1O ;
= 8.905x 10" dis / sec = —ESXTCl =0.02406Ci
3.7x10 Ans
Q34.

Sol: (a) ES;U
San=A-7Z=238-92 =146
n 146
;g__

>1.54
; 1, iy
So it we try to decrease = ratio by changing its mass no. b oc —decay.

. Stability region 1< = < |54

(b) < B

S ; e : : 3
2 So it will try to mcreascE ratio which can be done by either #” — decay or electron —

Capture.
(c) 5Cu

n=68-29=39

36

L

Z-:24

Hence the atom is in the stability region, However has no. of proton & neutron both odd

which is an unstable case. So it will undergo S —decay to have both n & Z- even.
Q3s.
Sol: 28% decay means, 72% remains

Now,

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road,
Ph.: 0651 - 2562523, 9835508812, 7488587412
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72:100(1)1'52“
= ty
2
(2)_[1)1.52},
100/ (2) tl
%
Taking log as both side & solving

tl
=32 Fhr
A Ans

Q36.
232 232-6x4

Sel: gﬂJh—} 5o 6,(2)-'&——~——) Pb
X=232-6x4=208
y=90-6x2+4=82 Ans

Q37. .
: ] "238-4x1
Sol: 238 U —chartlclc ; X = 234 X
Sl 92-2+1 o
Ans- (b)
Q38 -

Sok:- ff]i Lr
256 1s dlv:sble by 4, so 257 belongs to (411 h l) series
23 Es , 252 is divisible, by 4, so 254 bclongs to (4n +2) series

243Am 240 is divisible, by 4, so 243 belongs to (4n + 3) series
Q39. \,_

Sol: A =7 count per min e
A¢=153 count/min"" ©

taking logrithiin on both side & calculating

t= 6520 years.

Q40.

Sol: t}/,= 1620 years = 1620 365x 24 x 60 sec
_0.693 _ 0.093

=8.138x10"sec

t/ " 8.5x10"

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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x1x107"

. = ST, =10 a3
JA=AN =8.14x10 . x6.023x10
A =2.16x 10" dis / minute Ans
Q41.
206
Pb 023 23
Sol: | 55 e o
u ) 1 100
”/2 of Uranium = 4.5 x 10" ycars
206 5
Pb, 23
o +1 = +1
Y. 100
Pb + U 123
Ly
g 128 100
‘Ut 100 123
1 \4 .
,N; s IOO i ] .:.{x!()d
e s 8 )
taking logarithm & calculating, we have
t =1.34% 10" years Ans
Q42. ;

2.l><104=7x10?’[l)ﬁ

3 _FLy
10 2
Calculating for t, by taking logarithm. we have
t= 6.6 days Ans
Q43.
Sol: 1}/ =3.83days

t= 10 days
lr!
N, =Nn(ﬂ/4

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412



OFFICE AT !
606,6th FLOOR R. K. MALIK' S 164
g ARIOM TOWER NEWTON CLASSES
JEE ( MAIN & ADV.)), MEDICAL + BOARD

=nof 4]
2
o

AN+N, =N, = No[(%) l

|

mn
ans [l)’”-l =0.164
No |2
Ans
Q4.

Sol: A(dis/sec) = 3.608x 10"
Wt=lg
Also, At. Wt. =226 g

A=AN=Ax—28 6023x10" =3.608x10'"
2268

= A=135x10"S"
3
tl/zzg;%g_'= 5.13x10" sec

Ans
Q45.
&
; s A=I620year
= g s =1.356x107"
1620 % 365 x 24 x 3600
Also if w is the wt of radium required to have Activity of | millicurie
A=1x10"Ci=1x10"x3.7x10"
=3.7x10'= AN
3.71%107 = 1.356x 10" X x6.023x10
226 _
R
= 30040 X220 102.35x10"
8.17x10/
=1.0235x10"g  Ans
Q46. :

Sol: similar way as in Q =45
We have w = 0.2234 mg Ans

Q47.

Sol: No. of atoms = lg x6.023x10*
226g

‘% =1600years

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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HARIOM TOWER

69 '
= 959 =1.37x10""gec™!
1600 x365xx24 %3600
N 602.3x10°!
226
o Fi|
LA=AN=13T%10" xf’—o‘_'z?iﬂ,ssxlo”'dps

It Na, let w is the weight which gives same rate of dps.

N= E>< 6.023x10%
: 24

%:15111'

PRI
15x 3600

LA=AN=128x10"

60.2 5
x e 3Wx10"

3.66%10" =321 wx 10"

]. Hi = 2
- ‘Egiflil;gﬂ.lsﬁxm”g
21x10 Ans

Q48.

Sol: (&J =07 1—4-(1}
12¢ ), L2c /)

14~ s 2 ¥ .
C convert into '°C after disintegration

M+ =10y + ¢y (at time t, total atoms will be same as t = 0)

( ]4{:) 14¢, 12¢,
—_— Fl=—4—=
12¢ ), 1Z2¢- <0

1 1

Not required to calculate *C; in terms of "Co we can just apply disintegration law to the

ratio itself-
(140 _'[14{:) li
fz?]f E[?J
L= .
t12¢ ), {1 Y50
l4c _( J
(ri“c_)n

1

0.7 = [l_}i?hl}
2

t = 2964 years Ans

2

RANCHI CENTRE : 606, 6th Fl oor, Hari om Tower,
Ph.: 0651 - 2562523, 9835508812, 7488587412

Circul ar Road, Ranchi
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Q49.
Sol: t=1hr
Volume of He gas at STP = 11.2 lit

.. no. of atoms obtained = 1222 x6.023x10” =3.01x10*

. Disintegration per hr = 3.01x 10>
3.01x10™

Disintegratio sec = —n_ =836x10""

1Isintegrat N pcr sec 3600 x
No. of atoms (given) = 10x6.023x 10** = 6.023 x 10*
L A=AN
8.36x10"" = Ax6.023x10™
Amﬁ 107 =1.38x107°S™"

6.023

)
Ut 9-39-3..49920 86sec =t 22080, i 5agmm,
l/ THE00 e M Ans

Q50.

Sol: 3, CO has disintegration per min = 240 atoms / ininute
t/ (Co) = 5.2 years
24
A (dPS) = sl = 4atom/sec
60

A=AN
= 0.693 5
5.2x365x24x 3600
4x5.2x365x% 24%3,\600-—9 465 10,
0.693 %
At =100 dpm

gy, 1
YWER T 100 (1Y
e At = A5 .—7-: : Bahodo CUNIE 10
A”{‘ZJ " 240 (2)

Solving by takifig logarithm on both side, we have
t = 6.6 years

N=

Ans
Q51.
Sol: t=0, Cpm=1000-
t=1hr, Cpm=992

( ]//

At=

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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1hr 1hr
992:1000[%)% LA [l)%

~ 1000 {2
—1hr '
log(0.992)=——~log 2 —3438x103+%’" 0.301
VA B
0.0301 : 86.3hr
2= Tam8x10 86.3hr .t S, = >62days -
Q52.
Sol: *®*poe—— >
; 14
m(mer) 14 ’ORPb 208
P TR =15.6/1
m(*Jh,) | 2Jh, }/32
N*Pb, e 15.6 <
Nm”rh —
N(*"Pb, + **Jh,) 16.6
NIy ]

N(232Th,) 16.6

=— (Si 11 £
N@232Th) 1 (Since a d:sm tegrated Th converts in to Pb)

- N(%Pb, +2%*2';1h) ='¢=?I§_(232Th0)
= NCPTh) = N(“3‘Tho)[ ]/ %

16.6 t9 e

Calculating t, we have
t =1.39x10" x4.05 =5.63x10" years. Ans
Q53. '
Sol: A% >B
A, _31x10°
1

B,
B=
/ 6.45 years.

A[A1=MB1
A _[B] _(A] ;
4 [A] = L= l/B (B] =3.1x10

t% B=3.1x10"x 6.45=1.9995x 10" vears Ans
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Q54.
Sol: AE =Amc’, AEx Am

For J;Ni, Am =(28x 1.00728 + (58 — 28) % 1.00867 — 57.941 ) amu = 0.553 amu
For ;;Mn,&m = {25)-(.100728 +(55-25) x 1.00867 — 54.939} = 0.5031 amu
. AE=B.E.will be move for the case 3 Ni Ans
Q355.
Sol: B.E/ Nucleus = 7.575 MeV
. B.E=7.576x238 = 1803.08 MeV
. AmC? =1803.08 MeV
—5 (92X 1.00728 + (238-92) % 1.00867 —-m U**) C*=BE.
% m239.93C? —m(U™*)C* =1803.08Mev
m U™ =237.93amu

Objective problems

Q1. Ans-(a)
A 5 M_ l x10°m=5%10"m =500nm
voor 10 /s 2 s
Q2.Ans-(d)

he
A A, _4000

%*#__,

Q3. Ans-(d) 2

H.C.F For -1.6x 10“"’ 2 4>< 10 i 4x10"’

0.8x10™ i
Since charge will be quantlzed i.e . any charge will be integral multiple of some smallest
basi¢ chargc W o
=1 6xl(}‘ '-2 eisuo-“' —4x10™ -
Q4. Ans— (b, c)
Q5.Ans -(b) H' is not a single ¢ species
Q6. Ans -(b)
. rn=rbn? = r=t3) = 9r(Af’q,%=rJ

Q7. Sol - (a)

vn:le;—, \Q-:-V:ﬂ = V, =4V
: n 4
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Q8. Ans-(d) ;
(7'} —E, :
En=-13.6ev. | — |=—[LE,=—E,=13.6eV= E, =—13.6¢V]
n n
L Ep= .t o8 —3.4ev
- 4
[Eg Eg =3.4 cv.

Q9. Ans -(b)
) Ea= E.“—(Z): =-3.41x(2) =-13.64ev
Q10. Ans -(¢) =
rxn’

Ql11. Ans -(d)

1
13.6] 1——
AE,, _ ( 4) 13.6x3 3 36 2

AE, , 1 R e
5136l 2= Bbx—
[4 9) 36

Q12. Ans -(a)
For ¢
m,= ~fto+{
Q13. Ans-4P; forany P orbital, ¢=1. _
Q14. Ans ~(b) 2d because in n = 2, ¢=2can't possible
So d- orbital can’t possible
Q15. Ans -(b), (a) :
Forn=4, ¢ can be only 0.1, 2, 3 ---
For 4 f orbit also & must be 3, which is not given in a option also, so m (a) is not possible
Q16. Ans ~(c)
n=3,¢=2 = 3d orbital
So maximum no. of e =2(2¢+ 1)=2(2 x 2+1}='10 &
Q17. Ans -(¢)
: no. of orbitals = n* = 9
Q18. Ans -(¢)
According to Pauli exclusion principle maximum no. of ¢ in any orbital is equal to 2.
So, 1S’ can't be possible
Q19. Ans -(d)
a -particle were used which was nothing but He-nuclei.
Q20. Ans ~(d) )
Total no. of nodes = n-1 where n= principle quantum so the orbitals with some no. of nodes
has same n-value :

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
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Q21. Ans -
. For My =3

brax =3

-.n =3 because | varies from 0 to (n-1)
.. no of waves made by ¢ = n=4.
Q22. Ans ~(a) :
Shortest wavelength for maximum energy diff-" which will be in atom of higher atomic no
which is 1i*. '
Q23. Ans-(b)
For first line of Balmar series.
n=3ton=2
ForHe', Z=2

o 9.4 _ 20R
AR o = R x4
( )(22 31] : (36} 36

Q24. Ans -(a)

2ar=nk Alsor, =1r(3)’ =9r
Forn=1,A=2ar | .28 =3x4 .
2rx9r =34,
=6
Giue Ans
Q25. Ans ~(b) -

For shortest wavelength, largest energy diff-*
..AE (transition will occur from n'— infinity tg?fn =1)

To S AE= l3.6{ev}.(} - %} & 13.6ev

. _AE b . gl3Beww
L ASEE = ey A0DEY
SR PP R
Also longest A in Balmar'series, AE fromn=3ton=2

AE 1?"‘64:vx(2) _E_ii—sl)—lfi 6eV><;—6><4

116.3\:3&« SR
4= / /9w~

Q26. Ans -(c)

3
no. of radiation = *C, = . =6

2
Q27. Ans -(¢c)

= I =~ Z =>rm~—rﬂ(106) =112361,
Q28. Ans ~(b)
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BEZ) (3): 9
In He', rs m}—z—- -—Ea,_
2
In Li*" | rs =an‘(—53}——::3;5-a“
Li*" is larger
Q29. Ans -(¢)
Q30. Ans -(a)
Because odd proton & odd neutron nuclei are unstable
Q31. Ans -{(d)
Because by a—emission, n/p ration decreascs.
Q32. Ans -(b)
Isotone has no. of neutrons in its nucleus
X—"Y

no. of neutrons iny = 17-9=8
. no. of neutrons in X = §
"x=8+8=16
Q33. Ans -(c) t}'ﬁ doesn’t depend on quantity of radioactive substance.”

Q34. Ans ~(b)
Q35. Ans -(c) Both have same no. of neutrons
Q36. Ans -(b) isobar have same mass no.
Q37. Ans -(b) i Lr belongs to 4n+1 series so it will decomposition ultimately to an atom having
mass no. belongs to (4n+1) series.
[
Fys'“m, - 32

Q38. Ans -(d) m, =m, (E) = l—; T 2¢g
Q39. Ans -(b) half is counted in one half life.

; N P .
Q40. Ans -(b) No = [EJ

M1
Q41. Ans -(a) N, =3

2 - —
A-: 2 = ty=lhr

Q42. Ans -(a) equal no. of atoms of Lead & Uranium means half of the material (uranium)

] N
= (5] (3/4th disintegrates, so remained % th)

converted into lead. So the life of sample = %

= 3=ml -~ = mo=3x16=48¢

Q43. Ans -(d) m= mo(%
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Q44. Ans -(a) N = Nu(%)/}é = Nu(-;—]n =N

Q45. Ans(b) A, =A, +A,

0.693 _ N, 0.693 A
30 2
. To maintain activity same, A> must be increased '

Q46. Ans -(d) A/q, it is give that the sample has constant activity of 2000 dis/minute. Also the
activity of individual fraction will be equal to activity of the mixture. So the total
activity will remain equal to 2000 dis/min.

h

' Q47. Ans -(0) .. Orbital angular momentum = l{l+1}2— :
T

(N, +N,)

Q48. Ans ~(a) forde’, ¢=2
orbital angular momentum = v2x3 Eh_ = @ & Joh
: z - 2z

Q49. Ans -(b) by S -emission atomic no. increase & so the N/p ratio decreases. This makes the

isotope move stable.

Q50. Ans ~(d) E : hv
_ Wave property - Both are related to each other by this equation.
Particle proparty T S - -

Ty
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