DPP - Daily Practice Problems

Date :

Max. Marks : 180

1.

Start Time :

End Time :

CHEMISTRY (cco2

SYLLABUS : Structure of Atom

Marking Scheme : + 4 for correct & {(—1) for incorrect

Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.

Darken the correct circle/ bubble n the Response Grid provided on each page.

Among thc following groupings which rcpresents the
collection of isoelectronic species?

(@ NO* C37,05.CO (b) N,, C37.CONO

(©) €O, NO*,CN™,C3” (d NO,CN™,N,,0;

Rutherford’s experiment which established the nuclear

modcl of the atom uscd a beam of

(a) M-particles which impinged on a metal foil and got
absorbed

(b) y-rays which impinged on a metal foil and ejected
clectrons

(c) hbelium atomswhich impinged on a metal foil and got
scattered

(d) helium nuclei which impinged on a metal ['oil and got
scattered

Which of the following levels of H and He' have same

cnergy respectively ?

(A) 1,2 B) 3,4 (©) 2,4 D) 3,6
(a) Aand D (by A and B
(c) CandD (d) A, Cand D

4,

h

A 600 W mcrcury lamp emits monochromatic rediation of
wavelength 331.3 nm. How many photons are emitted from
the lamp per second ? (h = 6.626 x 104 Js; velocity of light
=3x 108 ms!)
@ 1>10" @) 1x102

21 23
() Ix10° (d) 1x10 ( 72)

Energyofan electronis givenbyE=-2.178 x 10718 JL_EJ
n

Wavclength of light required 1o ¢xcite an clectron in an
hydrogen atom fromleveln =1 ton=2 willbe:
(h=6.62x103*Jsandc=3.0 x 108 ms™!)

(@) 1.214x10"m () 2816x107m

(¢) 6500x107m (d) 8.500x107m

The energy required to break oncmole of Cl — Cl bonds in
Cl,is242 kJ mol 1 Thelongest wavelength of light capable
ofbrecaking a single Cl1— Cl bond is

(c=3x10%ms™ andN, = 6.02 x 10 mot ).

(@) 5%4nm () 640nm

(¢) 700nm (d) 494nm
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7.

9.

10.

11.

DPP/ CCO02

The first emission line in the atomic spectrum of hydrogen
in the Balmer series appears at

IRy . -1 TRy . -1
cm cm
@ 750 ® T
3R _ R _
© —Hem™! (d) X H o

Which one of the following set of quantum numbers is not
possible for 4p electron?

on s _ !
(a) n—4,l—l,m——l,ms—+5
N B ]
(b) n—4,f—l,m—|,ms—+5

1
(c) n=4,i= l,1n——2,ms—— +—2

(d) n=4,/= l,nl:—l,msz —%

What will be the difference between electromagnetic
radiation shown in A and B respectively ?

% (A)

AN A
SRTETET (B)

(1)) Velocity (i) Wavclength

(i) Frequency (iv) Energy

(@) (ii)only (b) (ii) and (iv)

(c) (), (1i1) and (iv) (d) (iv) only
Match the columns.

Colunn-I Colunn-II  Colunn-11
(Sub shell) (Numberof (Angular/Azimuthal
Orbitals) Quantum Number)
(A) d (p 1 M 1
B) f () 3 i) 2
€ s ) 5 @) 0
D) p (s) 7 (iv) 3

(@) A—(r)—(ii), B—(s)—(iv),C —(p) - (iii), D (q) - (i)
() A—(q)—(i),B—(s)—(iv), C—(p) —(iii), D — (r) (i)
(©)  A—(p)—(iii), B—(s)—(iv), C—(r)—(ii), D—(q)—(i)
(d) A—(r)—(ii), B—(p)—(iii), C—(s)—(iv),D—(q) — (D)
The orbital angular momentum for an clectron revolving in

12.

13.

14,

16.

h
an orbit is given by //(/+1) 5, - This momentum for an
s-electron will be givenby

h 1 h
® 7= © 2o @ tyae
The energy of a photon is given as AE/atom
3.03x10"" Jatom™'. Then the wavelength (1) ofthe photon is
(@) 65.6mm (b) 656mn (c¢) 0656mn (d) 6.56mn
The clectrons, identificd by quantum numbers n and /
(Dn=4,/=1D)n=4,/=0{I)n=3,/=2({V)n=3,
/=1 can bc placcdin order of incrcasing cncrgy, [rom the
lowest to highest, as
(@ AV)<Ah<dh<I) () AD<{AV)<{@)<ID)
©) (<@ <@h<qav) (d) AH<DH<aAV)<dn
For Balmer scrics in the spectrum of atomic hydrogen, the

1)

o - 1
wave munber of each line is given by v =Ry, L— - —J
0z

{a) rcro

2
n

where R;; is a constantandn andn, are integersl. Whichof

the following statcinent(s) is (arc) correct?

(i) Aswavelength decrcascs, the lings in the scrics converge.

(i) Thcintcgern, is cqual 10 2.

(iliy Thcionization cnergy of hydrogen can be calculated
from the wave number of these lines.

(iv) The line of longest wavelength corresponds to n, = 3.

(a) (1), (i1) and (ii1) (b) (1), (1i1) and(iv)

(c) (1),(11) and (iv}(d) (i) and (1v)

The wavelength (in cm) of'sccond lincin the Lyman scrics

of hydrogen atomic spectrum is (Rydberg constant

=Ranh
(SR“} 9
(a) 9 (b) RR“
3R
@ [

4
©) ﬁ

If%, and A be threshold wavciength and waveiength of
incident light, the velocity of photocicctron ¢jected from
the metal surface is:

’2,‘
(a) ? (}‘0 ) ;\'] (b)
i

2he( 2y =2\ 20 1 1)
Gy mLko ?LJ

2hc
e }\. - }\
m (o =2)

7. @OV 3. GOV
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DPP/ CC02

17.

18.

19,

20.

21.

22.

23,

If wavclength of photon is 2.2x107" ' m, h = 6.6 x107* Js,
then momentum of photon is

(@) 3x 102 kg/s (b) 3.33x10%kg/s

(¢) 1.452x 10+ kg/s (d) 6.89x10%kg/s

Which of the following set of quantum numbers belong to
highest energy?

(a) n=4,71=0, m=0,s=+%

1
(b) n=3,1=0, m:O,s:+5

1
(©) n:3,/=l,m:1,s=+5

(d n=37=2,m=1, s:+é

From the data given below A, B, C and D respectively are,
(A) 10e-, alomicno. 11 (B) 10 ¢, alomic no. 6

(C) 10 e, atomicno. 10 (D) 10 ¢, atomic no. 9

(@ Na*,C* N¢,F~  (b) C*, Nc, Na-, F-

(c) F-, Na*, Ng, C*- (d) F-,Na*,C*, Nc
Suppose beam containing allthree fimdamental subatomic
particles are allowed to pass through an electric field as
shown in figure. The subatomic particles detected at three
points A, B and C on the screen respectively are ?

+
Hesnof
parhiules Q ‘i

(a) Protons, ncutrons, clectrons
(b) Elcctrons, ncutrons, protons
(¢) Elcctrons, protons, ncutrons
(d) Ncutrons, protons, clectrons
Fora d-electron, the orbital angular momentumis

(a) Jehv2m b 2020

() (IW2n) (d) 2(h/2n)

The uncertainty in the position of an electron
(nass = 9.1 » 107%® g) moving with a velocity of3.0 > 10*
e s~ accurate upto 0.011% will be

(@ 192cm (b) 7.68an (c) 0.175cm (d) 3.84cm.
The values of Planck's constant is 6.63 x 10737 Js. The
velocity of light is 3.0 x 103m s™. Which valuc is closest (o
the wavelength in nanometres of a quantum of light with
frequency of 8 x 10" s'?
(@ S5x10"

© 3x10’

® 4x10'
(d 2x102

24,

25.

26.

dc71
The wavclength associated with a gollball weighing 200 g
and moving at a speed of S m/his of the order

@ 10%m () 102%n () 10°°m (d) 10-“m
Given that the abundances of isotopes 34Fc, 5¢Fe and 57 Fe
arc 5%, 90% and 5%, rcspectively, the atlomicmass of Feis
(a) 55.85 (b) 5595 (c) 55.75 (d) 56.05
Bascd on the equation:

AE =-2.0x10718] [%‘LJ

n2 ll]
the wavelength of the light that must be absorbed (o excite
hydrogen eleciron from level n = 1 to leveln = 2 will be:
(h=6625x1034J5,C=3 x 108 ms™!)
@ 1325x107m ®) 1325x10''m
(¢) 2650x107m (d) 5.300x10'%m

27. 11 uncertainty in position and momentum are equal, then

28.

29.

30.

31.

uncertainty in velocityis :

@ LB b
4 2Zm\ 7w (o 2n
1 |h h
() —y— (d) \ﬁ
myna T

The radius of an atlomicnuclcusis of the order of':

(@ 10%m (b) 10-B¢m

) 10%cm (d) 10=3an

InCu.{AL.No.29)

{a) 13 clectrons have spin in onc direction and 16 ¢lectrons
in other dircction

(b) 14 electrons have spin in one direction and 15 electrons
in other direction

{c) ome electron can have spin only in the clockwise
direction

{d) None of the above is correct.

The correct order of increasing energy of atomic orbitals is

(@) Sp<4f<6s<5d (b) Sp<6s<4f<Sd

{(c) Sp<5d<4f<6s {(d) none ofthese

Match the columns.

Column-1 Column-II
A, X-rays L v=10°-10*Hz
B. W o v=101Hz
C.  Long radio waves . v=101Hz
D. Microwave NV v=1013H,

(@) A-IV;B-IITI;C-I;D-1
by A-II;B-IV;C-1;D-1
{c) A-1V;B-1;C-111;D-1
(d A-IV;B-1II;C-II;D-1

RESPONSE 18.2®O@ 19.@0®OW
23.0000 24.0000W

28.0000@ 29.00®O@

GRID
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32

33.

4.

36.

S

38.

DPP/ CCO02

Whalt docs negative sign in the clectronic cnergy for

hydrogen atom convey.

(a) Energy of electron when n =o»

(b) The energy of electron in the atom is lower than the
cnergy of a free clectron in motion

(¢) The cnergy of clectron in the atom is lower than the
energy of a free electron of rest

(d) Thc cnergy of clectron decrcascs as it moves away
from nucleus

If the nitrogen atom had electronic configuration 1s’ it would

have cnergy lower than that of the normal ground state

configuration 1s” 2s? 2p* because the electrons would be

closer to the nucleus. Yet Is’ is not observed. 1t violates

(a) Hciscnberg’s uncertainty principle

(b) Hund’srule

(c) Pauli exclusion principle

(d) Bohr postulatc of stationary orbits

If =06, the correct sequence for filling ofelectrons will be:

() ns—>(n=2)f—>(n-1)Yd->np

) nso(n—)d—>(n-2)f—np

(©) ns—x(n=-2)f—>np—>m-1)d

(d) ns—>npo>(n-1)d—>n=-2)f

What is the expression of frequency (v) associated with

absorption spcctra of the photon.

Ryl 1 1 J
(a) V:T ———[n; >ny
Ny DN
(b) v:R—H L—L np >n;
h Ny N,

(d) All thc above arc correct

Chlorine exists in twoisotopic forms, C1-37 and C1-35 but
its alomic massis 35.5. This indicates the ratio of CI-37 and
Cl1-35 is approximalely

(@) 1:2 (b)) 1:1 ) 1:3 d) 3:1

If m and eare the mass and charge of the revolving electron
in the orbit of radius » for hydrogen atom, the total cnergy
of the revolving electron will be:

2
l ez e2 me2 1e”

@ -— @® — © — @
2 r r e

An clectron, ¢, is moving in the fifih stationary state, and

another clectron ¢, is moving in the fourth stationary state.

The radius of orbit of clectron ¢, is five times the radius of

orbit of clcctron ¢, calculate the ratio of velocity ol electron

¢, (v)) to the velocity of clectron ¢, (v,).

39,

40.

41.

42.

43.

44.

(@ 5:1 (b) 4:1 ) L:5 (d) 1:4
The correct sct of four quantum numbers for the valence
electrons of rubidimn atom (Z=37) is:

[ [
a) 5,0,0,%- S,1,0,+ =
(a) 5 ) 5

[ [
5.1 +— 5,0, +=
©) > (d) >

Among specics H, Li2*, He*, B¢** and APP* Bohr’s modcl
was ablc 1o cxplain the spectra of

(a) all of these

(b) none of these

(c) all other specics except Be?™

(d) all other specics except AIP*

Match the columns.

Colunm-I Column-11

(Quantum number) (Information provided)

A. Principal 1. oricntation of the orbital
quantum number

B. Azmuthal I energyand size of orbital
quantum number

C. Magnetic IIl. spin of clectron
quantium munber

D. Spin quantum IV, shape of the orbital
number

(@ A-I1I;B-1V;C-1;D-11

() A-1V;B-1;C-1;D-111

(¢ A-II;B-1;C-1V;D-11

(d A-1B-1V,C-N;D-1

Theradius of which of the following orbit is same as that of
the [irst Bohr’s orbit ofhydrogen atom?

(@) Het(n=2) ®) Li¢T(n=2)

(©) LiZ*(n=3) (d)y Be3t(n=2)

The average life of an excited state of hydrogen atom is of
the order 10™%s. The number of revolutions made by an
electron when it is in state n = 2 and before it suffers a
transition (o stalcn = 9 ar¢

@ 823x10° () 2.82x10°

(c) 228x10° (d) 228x10°

Ifthe kinctic energy of an clectron is increased four times,
the wavcelength of the de-Broglic wave associaled with it
would become

(a) onc fourth (b) half

(¢c) [lourtimes (d) twolimcs

If the radius of first orbit of H-atom is ag, then de-Broglie
wavclength ofclectron in 4" orbit is

@ 8mag ® = © 16, (@ 2may

33.000Q@ 34.000O00
383.0000@ 39.0®OO@
43.00O0d 4.EOO®OD

RESPONSE

GRID

35.00000 36.0®O@ 37. @O
40.0®OW
45.0®O@

1.00®O00@ 42. @OO@

Get More Learning Materials Here : &

Space for Rough Work

EBD 7157

@g www.studentbro.in



1.

Get More Learning Materials Here : I

DAILY PRACTICE

PROBLEMS

{(¢) Thespecics CO,NO*, CN-and C,* contain 14 clectrons
each.

@ Rutherford used doubly charged helium particle.
(- particle)

2 _ -18
@ EM=—21sxi08| L |y -22IX10
| nh
2 -18
! 1| Z -2.18x107'8 x4
EHe —218x1078| =— 5= Xz abiy

et e’
“H  pHe' 1 4
Lﬂ — !‘H = —2—- o

n i
H  Thet

Then an =

= gt = 2 % Ny

l{'n“ =1

If Ny =2 Then »

He" =4

Then n =6

If‘HH =3 ”

he

(¢) Encrgy of a photon, [; =

_6.626x107*(Js)x3x10% (ms ™)
331.3%1077(m)

=6x10"19]

No. of photons cmitted per sccond

__600)

Tex1070y
@ AE:2.178x10-18[J-_J;]:h_C
2 22) A

2I7X10_18y3=h_c _6,62x10_34x3x108
' Y -
}\_6.62x10_34x3)<|03x4

2.17x107 '8 x3
@ Energy required to break one mole of Cl - Cl bonds

=1.214%x10"m

inCl,

242107 he  6.626x107* x3x10®
T 6023x108 k A

o 6.626x107* x3x10® x6.023 x10%*

242x10?
=0.4947 x 10~ %m =494.7nm
(@ For Balmer ny =2and n,=3;

CHEMISTRY
SOLUTIONS

8.

9.

10.
11.

12.

13.

14.

DPP/CCO02

1 1
(¢) Fordpelecronn=4,/=1,m=-1,0+1 ands:+5 or—;.

(¢) Em waves shown in figure A has higher wavelength
In comparison to em waves shown in figure B.
Thus thesc waves also differ in frequency and

C
cnergy. v =—

S
I~

l U > (A)=> E]:l_l

—hr—
Tf\'ﬂ\f‘\/\ P
luuuu”m Ea=

?\I>?.2:>F1<]?2
(@) For d-subshc¢ll = Numbcr of orbitals=5,7/=2
J-subshcll = Number of orbitals=7,7=3
s-subshell = Nuwunber of orbitals= 1, /=0
p-subshell >Number of orbitals=3, /=1
(a) For s-electron, 1= 0

v2

-, Orbital angular momentum = 4/0(0 + 1) 21 =0
s

he
AE=hv=—;
®) ™

_ he _6.63x10-4(3x10%)

T AE 3.03x1071

(@ (+ ) rulc the higher the valuc of (n + /), the higher is
the cncrgy. When (n+/) value is the same scc

S =656 nm

value of n.
1 1 111 v
(n+/) 4+1) (4+0) (3+2) (3+ 1)
S 4 5 4
SIv<II<lIil<l

(c) (i) Beyond a ccrtain wavclength the linc spectrum
becomes band spectrum.
(i)) For Balmcrscricsny =2
(iv)For calculation of longest wavcelength use ncarest
value of n,. Hence for longest wavelength in Balmer
series of hydrogen spectrum,
n =2&n;=3.
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I s6i DPP/CC02
a) o Ll 6.6x107"
15 @ v=I=RuL—z—n—2} Ax = 2 =0.175cm
o2 4%3.14x9.1x10728 %33
Forsccond linc in lyman scrics he c
n;=3 23. 0 E :hv:T;andv:—
I 1 11 } 2R
. —=Ry|=—-—|=Ry| —=| = 2211 8
A HL? 32] H[l 9" 79 0 1 L L
16. (¢) Thekineticenergy ofthe ejected electron is given by g
aty ? «
Higrequition = "0;'105:0.3%40“7 =37.5x107? m=4x10'nm
R L. | 2 . e lC 8x 10
Ve TS A 24. (a) According to dc-Broglic’s cquation
he he | 4 - ]l . h
or T—E"r—nf‘ll p mv
Given, h = 6.6 x 103 Js, m =200 x 103 kg
v? he  he
2 AR v oeo
-34
Ay —h 6.6x10 o
= K == == = 2‘38 ]O_
;’C[ . ] 200 % 107 x 5/(60x 60) ) .
25. (b) Avcragcatomic mass of Fc
o 5 =
8 2hel do—h (54 % 5) + (56x 90) +(57 x 5)
m |\ Ak = =55.95
Q 100
o pe |2he| Ao =2 26. (@) AF=-20xI07'8 X[Lz—lz]
m \ Ak, 2% 1
y = -20x10718 X_T3
h o 6.63x107 3
17, (@ P=—=————=3x10""kg/s =1.5x% Kr!8
@ A 22x107H
. he
18. (d) Atomic orbitals arc 4s, 3s, 3p and 3d. (n + /) valucs AE :T
being 4, 3, 4 and S. Hencee 3d has highest encrgy.
19. () Che  66x107* x3x108 R
A . . L= = lE X =
20. () Since electrons are negatively charged particles they AE L5xlo7!8 i =
got deflected toward positively charged electrode
whereas proton being positively charged will get 27, (4) Weknow Ap.Ax > h
deflected toward ncgative clectrode. Since neutrons ‘ _An
arc ncutral, so thcy went straight. since Ap = Ax (given)
21. (a) The cxpression for orbital angular momentum is . Ap Ap=]—]
B ) 4
I
Angular momentum :Jl(l+l)[—l-] I
n or mAv.mAv.=4— [. Ap=mAv]
For d orbital, /=2. R h g
] i or (Av) =—
Hence, =22 +1) {_1] = Jg[_l] 4mm
2n 2n o .
| | or Av= 3 =2— e
m\x
22, (¢) Ax. Ap=i or Ax . mAv:L; .4mn . )
an An Thus option (a) is the correct option.
ol L 28. () The radius of nucleus is of the order of 1.5 x 107 P o
Av= l'OO %x3x10% =3.3 cms™ 6.5x 1083 cmor 1.5 t0 6.5 Fermi (I Fermi= 107 ¢m)
2.
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30. ()
31. (@)
32. (¢)
33. (¢
34. (a)
35. )
36. (c)
37. )
38. @
39. (@)
40. @
41. (a)
2. @

Total encrgy of a revolving clectron is the sum o its

kinetic and potential energy.
Totalenergy=K.E.+ P.E.

2 {2
:%+L_%J
32
"o

From the expression of Bohr’s theory, we know that

]ncvlrl :lll f
1
h
& MeVoly =My ——
PA
m.vig 1 h 2n
MeVaf, Ny 21t h

Given,rp =5ry,n; =5,n,=4

m, vy x5, 5

For hydrogen, n=1andZ=1; .. r,=0529
3p 4 6s 3d ForBe3",n=2and 2=4;
n+l 5+l 443 6H) 592 0.529 x 22
ol P g el 0.529
6 7 6 7 Be
Hence the order is 5p < 6s <4f< 5d 43. (@) Velocity of clectron
vy =2.19x% 1()6£ms_l
n
Notmorc than two clectrons can be present in same The distance travelled by electron in 1078 sin Second
atomic orbital. This is Pauli's cxclusion principlc. Bohr’s Orbit
2.19x10° x1x1078
= 2 m

=1.095% 1072 1
The circumference of sccond orbit = 2nry

=2mx0.529x107 ' x 22

=13.3x 107"
_1095x1072 ’
-, Numberofrevolutions= e =8.23x10
13.3x10°
44. () de — Broglie wavelength is given by :
Lt o
ny

1 2
KE. =—mv

2

2 2KE

AY

m

’2!{[{
=
m

Substituting this in cquation (i)

mexv, xt, 4 _h [ m
m\2KFE
) N
v, 4x5 4 A h 1
Theelectronic configuration of Rubidium (Rb=37) is - 2m(K.E) -

152252 2[)633;231)63(11045241)655l

Sincelastelectron enters in Ss orbital

I
Hencen=5,/=0,m=0, s:ig

i.e. A :
1e. —_—
NKE

. when KE become 4 limes wavelength become 1/2.

2
Except AI** all contain one electron and Bohr’s 438 (@ % =g
modcl could ¢xplain the spectra for one clectron £y = a.x(4)2 =16a,
systcm, Bohr’s modcl was not ablc 1o explain the
spectra of multiclectron sysicm. mvr= ﬂ — - y
21’ 2nxl6ag °
2 h h

v = 0.529”7}\
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