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CHEMISTRY

BOOKS - PRADEEP CHEMISTRY (HINGLISH)

Solid State

1. Calculate the number of atoms per unit cell present in simple, fcc and

bcc unit cells.

° Watch Video Solution

2. A compound formed by elements A and B has a cubic structure in which
A atoms are at the corner of the cube and B atoms are at the face

centres. Derive the fomula of the compound.



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_xkbzY1Etnq5M
https://dl.doubtnut.com/l/_qe2z6LkuJyZW

I & Watch Video Solution ]

3. A cubic solid is made up iof two elements X and Y . Atoms Y are present
at the corners of the cube and atoms X at the body centre. What is the

formula of the compound ? What are the coordination number of X and Y

?

o Watch Video Solution

4. An ionic compand made up of atoms A and B has a face- centred cubic
arrangement in which atoms A are at the cornere and atoms B are at the
face- centres. If one of the atoms is missing from the corrner, what is the

simplest formula of the compound ?

o Watch Video Solution

5. Calculate the number of unit cells in 81 g of aluminium if it crystalliz3es

in aface cented cubic (f.c.c) structure. (Atomic mass of Al= 27 gmol_l)


https://dl.doubtnut.com/l/_qe2z6LkuJyZW
https://dl.doubtnut.com/l/_ZP6ONP7EghIU
https://dl.doubtnut.com/l/_vP4MVkctVJlL
https://dl.doubtnut.com/l/_sR8vuUfwhiF1

° Watch Video Solution

Sample Problem

1. A compound is formed by two elements X and Y. Atoms of the element

Y (as anion) make ccp and those of element X (as cation) occupy all the

octahedral voids. What is the formula of the compound?

o Watch Video Solution

2. Atoms of elements B from hcp lattice and those of element A occupy
two-thirds of tetrahedral voids. What is the formula of the compound

formed by elements A and B?

o Watch Video Solution



https://dl.doubtnut.com/l/_sR8vuUfwhiF1
https://dl.doubtnut.com/l/_9osBPFDbsRLZ
https://dl.doubtnut.com/l/_Pq5iVoWIGVpo

3. In a crystalline solid anions B are arranged in cubic close packing.
Cation A are equally distributed between octahedral and tetrahedral

voids. If all the octahedral voids are occupied, the formula for the solid is

o Watch Video Solution

4. In the mineral, spinel, having the formula MgAl,O4 oxide ions ar
arranged , in the cubic close packing, Mg?" ions occupy the tetrahedrel
voids while A" ions occupy the octahedral voids.

(i) What precnetage of tetrahedral voids is occupied by Mg>" ions ?

(ii) What precentage of octahedral voids is occupied by A’ " ions ?

o Watch Video Solution

5. What is the percent by mass of titanium in rutile, a mineral that
contain Titanium and oxygen, if structure can be described as a closet
packed array of oxide ions, with titanium in one half of the octahedral

holes. What is the oxidation number of titanium ?


https://dl.doubtnut.com/l/_6ZxMaQ47ZmCB
https://dl.doubtnut.com/l/_J8dGGxLCFqR7
https://dl.doubtnut.com/l/_fPSI1rxPnwpN

° Watch Video Solution

6. Calculate the approximate number of unit cells present in 1 g of ideal

NaCl crystals.

° Watch Video Solution

7. Two ions A® and B® have radii 88 and 200 pm, respectively. In the

close-packed crystal of compound AB, predict coodination number of

A%,

° Watch Video Solution

8. Br~ ions form a close packed structure. If the radius of Br~ ions is
195 pm, calculate the radius of the cation that just fits into the
tetrahedral hole. Can a cation A™ having a radius of 82 pm be shipped

into be octahedral hole of the crystal A" Br~ ?

. l


https://dl.doubtnut.com/l/_fPSI1rxPnwpN
https://dl.doubtnut.com/l/_2F5kzp6zehUu
https://dl.doubtnut.com/l/_0BBEgd7J5NkQ
https://dl.doubtnut.com/l/_zVTbrpM2i4Wb
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9. Xenon crystallizes in the face-centred cubic lattice and the edge of the
unit cell is 620 pm. What is the nearest neighbour distance and what is

the redius of xenon atom?

° Watch Video Solution

10. C'sCl has bcc arrangement and its unit cell edge length is 400 pm.

Calculate the interionic distance in CsCI.

° Watch Video Solution

1. Sodium metal crystallises in body centred cubic lattic with the cell
edge, 4.29 A . What is the radius of radius of sodium atom ? What is the

length of the body dioganl of the unit cell ?

° Watch Video Solution



https://dl.doubtnut.com/l/_zVTbrpM2i4Wb
https://dl.doubtnut.com/l/_2tSPjbc6OWfd
https://dl.doubtnut.com/l/_4Pz5m1EXM9ym
https://dl.doubtnut.com/l/_KoX8gD5mKfgK
https://dl.doubtnut.com/l/_uJbwG5FCV9De

12.In face - centred cubic (fcc) crystal lattice, edge length is 400 pm. Find
the diameter of the greatest sphere which can be fitted into the

interstital void without distortion of the lattice.

° Watch Video Solution

13. Silver froms ccp lattice and X-ray studies of its crystals show that the
edge length of its unit cell is 408.6 pm. Calculate the density of silver

(atomic mass = 107.9u).

° Watch Video Solution

14. Sodium has a bcc structure with nearest neighbour distance of 365.9

pm. Calculate its density. (Atomic mass of sodium = 23)

° Watch Video Solution



https://dl.doubtnut.com/l/_uJbwG5FCV9De
https://dl.doubtnut.com/l/_BRNgLSvzj63F
https://dl.doubtnut.com/l/_0jz4jjzzchS9

15. Gold (atomic mass = 197 u) has atomic radius = 0.144 nm. It crystallises
in face centred unit cell. Calculate the density of gold. (No =

6.022 x 10%mol ')

° Watch Video Solution

16. Gold has a close-packed structure which can be viewed as-spheres
occupying 0.74 of the total volume. If the density of gold is 193 g/cc,

calculate the apparent radius of a gold ion in the solid

° Watch Video Solution

17. CsCl has cubic structure. Its density is 3.99gcm ~3. What is the
distance between C's® and C1® ions?

(Atomic mass of C's = 133)

° Watch Video Solution



https://dl.doubtnut.com/l/_k1W1ye88wQog
https://dl.doubtnut.com/l/_lLwnF5bcCPd3
https://dl.doubtnut.com/l/_xhE7f1ClI9e5
https://dl.doubtnut.com/l/_PBxGwl5yiXZs

18. The density of aluminium is 27OOI<:gm_3 , Aluminium crytallises in face
- centred cubic lattic. Calculate the radius of aluminium atom in meters

(Atomic mass of Al =27)

° Watch Video Solution

19. The edge length of unit cell of a metal having molecular weight 75
g/mol is 5A which crystallises in cubic lattice. If the density is 2 g/c.c,, then

the radius of the metal atom in pm is

° Watch Video Solution

20. Calculate the value of Avogadro's number from the following data:
Density of NaCl = 2.165gcm ~3

Distance between Na® and CI° in NaCl = 281 pm

° Watch Video Solution



https://dl.doubtnut.com/l/_PBxGwl5yiXZs
https://dl.doubtnut.com/l/_OiNR7Y14eRoV
https://dl.doubtnut.com/l/_D87uNP06eGMu

21. The density of KCl is 1.9893gcm ~ 2 and the length of a side unit cell
is 6.29082A as determined by X — ray diffraction. Calculation the value

of Avogadro's number.

o Watch Video Solution

22. X-rays diffraction studies show that copper crystallizes in an fcc unit
cell with cell edge of 3.608 x 10 8cm. In a separte experiment, copper is
determined to have a density of 8.92gem?®. Calculate the atomic mass of

copper.

o Watch Video Solution

23. An element crystallizes into a structure which may be describes by a
cubic type of unit cell having one atom on each corner of the cube and
two atoms on one of its diagonals. If the volume of this unit cell is

3

24 x 10~ **e¢m® and density of element is 7.2gcm 2 . Calculate the

number of atoms present in 200g of element.


https://dl.doubtnut.com/l/_dXizUUahlwIA
https://dl.doubtnut.com/l/_RUAwOLCTqVGB
https://dl.doubtnut.com/l/_KpTEAL5O4ZWG

° Watch Video Solution

24. Density of Li is 0.53g cm 3. The edge length of Li is 3.5A. Find the

number of Li atoms in a unit cell (NO = 06.023 x 10%, M = 6.94).

° Watch Video Solution

25. The density of KBr is 2.75gcm 2 , The length of edge of the unit cell is
654 pm. Predict, the type of cubic lattice to which unit cell of KBr belongs

(NO = 6.023 x 10®® mol !, At mass : K =29, Br = 80)

° Watch Video Solution

26. The density of copper metal is 8.95 g cm ~3. If the redius of copper
atom be 127. 8 pm, is the copper unit cell simple cubic, body - centred or
face- centred cubic ?

(Given : atomic mass of Cu = 63. 5 g/mol)

. l


https://dl.doubtnut.com/l/_KpTEAL5O4ZWG
https://dl.doubtnut.com/l/_ZblNUHUvvY9L
https://dl.doubtnut.com/l/_VGCiJkV66K1y
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27. If NaCl is doped with 102 mol percent of SrCI,, what is the

concentration of cation vacancy?

° Watch Video Solution

28.1f A" replaces Na™ at the edge centre of NaCl lattice then the

cation vacancies in 1 mole of NaCl will be

° Watch Video Solution

29. The composition of a sample of Wustite is Feyg30109. What

percentage of the iron is present in the form of Fe(III)?

° Watch Video Solution

Curiosity Question


https://dl.doubtnut.com/l/_QWFpaMy9nfal
https://dl.doubtnut.com/l/_pVZrFD3uRYk7
https://dl.doubtnut.com/l/_9ngHkqiezQmT
https://dl.doubtnut.com/l/_ey3btcbu4JkE

1. Why is glass of window panes of very old builidings found to be thicker

at the bottom than as the top and why is it milky ?

° Watch Video Solution

2. What ar optical fibers ? What are their advatages over ordinary glass

like that of window panes ?

° Watch Video Solution

Problem For Pactice

1. A compound formed by elements X and Y crysstallixzes in the cubic
struture where Y atoms are at the corners of the cube and X atoms are at

the alterante faces. What is the formula of the compound. ?

° Watch Video Solution



https://dl.doubtnut.com/l/_9dV2SstE8CnE
https://dl.doubtnut.com/l/_TynXf2n0DUex
https://dl.doubtnut.com/l/_P4T6r6YdjS8l
https://dl.doubtnut.com/l/_mezZauPP172k

2. Calculate the number of atoms in a cubic based unit cell having one

atome on each corner and two atoms on each body diagonal.

o Watch Video Solution

3. A compound made up of elements A and B crystallizes in the cubic
structures. Atoms A are present on the corners as well as face centres
whereas atoms B are present on the edge centres centres as well as body
centre. What is the formula of the compound? Draw the structure of its

unit cell.

o Watch Video Solution

4.If three elements X, Y and Z crystallize in a cubic solid with X atoms at
the corners, Y atoms at the cube centres and Z atoms at the face of the

cube, then write the formula of the compound.

o Watch Video Solution



https://dl.doubtnut.com/l/_mezZauPP172k
https://dl.doubtnut.com/l/_SGrRANy4CxhI
https://dl.doubtnut.com/l/_yYkJJYkwHyAD
https://dl.doubtnut.com/l/_LoFK5M5wnReE

5. Sodium crystallizes in a bcc unit cell. Calcuate the approximate number

of unit cells in 9.2 g of sodium (Atomic mass of Na=23)

° Watch Video Solution

6. Calculate the approximate number of unit cells present in 1 g of gold.
Given that gold cyrstallises in a face centred cubic lathce (Given atomic

mass of gold =197 u).

° Watch Video Solution

7.Asolid AB has NaCl structure. If the radius of the cation A is 100 pm,

what is the radius of anion B?

° Watch Video Solution



https://dl.doubtnut.com/l/_LoFK5M5wnReE
https://dl.doubtnut.com/l/_eDqDtkIqEkTj
https://dl.doubtnut.com/l/_sG1v2y1NmLKm

8. A solid AB has NaCl structure. If the radius of cation A™ is 170 pm,

calculate the maximum possible radius of the anion.

° Watch Video Solution

9. What is the formula of a compound in which the element Y forms ccp

lattice and atoms X occupy 1/3rd of tetrahedral voids ?

° Watch Video Solution

10. In corundum, oxide ions are arranged in hexagonal close packing and
aluminium ionsa occpy tow-third of the octaheral voids. What is the

formula of corrundum ?.

° Watch Video Solution



https://dl.doubtnut.com/l/_E3nZSJ3kfs07
https://dl.doubtnut.com/l/_5rzHNJnKw3mP
https://dl.doubtnut.com/l/_QMLLNr63HvD5

11. In solid, oxide ions are arranged in ccp. One sixth of the tetrahedral
voids are occupied by the cations (A) while one third of the octahedral
voids, are occupied by the cations (B). What is the formula of the

compound ?

o Watch Video Solution

12. A solid is made up of two elements P and Q , Atoms Q are in ccp
arrangement while atoms P occupy all the tetrahdral sites. What is the

formual of the compound ?

o Watch Video Solution

13. In chromium (lll) chloride CeCl'l3 chloride ions have cubic close packed
arrangement and Cr (lll) ions present in the octahedral voids. What
fraction of the octahedral void is occupied ? What fraction of the total

number of voids is occupied?

| o WMl L\ dan C Al ikl mn


https://dl.doubtnut.com/l/_OSudL279EffF
https://dl.doubtnut.com/l/_NpflbU479GF6
https://dl.doubtnut.com/l/_KXeSwKArNqd7
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14. what is the formula of a compound in which element P forms ccp

lattice and atoms of Q occupy 2/3rd of tetrahedral voids ?

° Watch Video Solution

15. If the radius of Mg? " ions, Cs™ ions, S?~ ions and Cl~ are 0.65 A,
1.69 A, 1.84 A and 1.81 A respectively , calculate the coordination number

of the cation in the crystals of MgS, MgO and CsCl.

° View Text Solution

16. Predict the structure of MgO crystal and the co-ordination number of
the cation in which the radii of the cation and anion are 65 pm and 140

pm respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_KXeSwKArNqd7
https://dl.doubtnut.com/l/_pqbfxUQrYVFA
https://dl.doubtnut.com/l/_71QWoSeZgtTu
https://dl.doubtnut.com/l/_fPwYdAZmyzSi
https://dl.doubtnut.com/l/_8paH1L6LXPSi

17. Predict the close packed struture of an ionic compound A" B~ in
which the radius of the cation = 148 pm and radius of anion = 195 pm.

What is the corrdination number of the cation ?

° Watch Video Solution

18. If the close packed cations in an AB type solid with NaCl structure have
a radius of 75 pm, what would be the maximum and mimimum sizes of

the anions filling the voids ?

° Watch Video Solution

19. A solid A® B® has NaCl-type close-packed structure. If the anion has
a radius of 250 pm, what should be the ideal radius for the cation? Can a
cation C'® having radius of 180 pm be slipped into the tetrahedral site of

the crystal A® B®? Give reason for your answer.

° Watch Video Solution



https://dl.doubtnut.com/l/_8paH1L6LXPSi
https://dl.doubtnut.com/l/_M1qz2vrk52vL
https://dl.doubtnut.com/l/_JzJ8bqmkH9sl

20. If the radius of an atom of an elements is 75 pm and the lattice type is

body-centred cubic, what is the edge length of the unit cell?

° Watch Video Solution

21. The radius of an atom of an element is 500 pm. If it crystallizes as a

face-centred cubic lattice, what is the length of the side of the unit cell?

° Watch Video Solution

22. A solid AB has CsCl-type structure. The edge length of the unit cell
is 404 pm. Calculate the distance of closest approach between A® and

B® ions.

° Watch Video Solution



https://dl.doubtnut.com/l/_Ci58BUugY6Be
https://dl.doubtnut.com/l/_OrabjLRsWupK
https://dl.doubtnut.com/l/_BfKeqMDL6IIT

23. what is the radius of sodium atom if it crystaliizes in bcc structure

with the cell edge of 400 pm?

° Watch Video Solution

24. Gold crystallizes in a face centered cubic lattice. If the length of the
edge of the unit cell is 407 pm, calculate the density of gold as well as its

atomic radius assuming it to be spherical. Atomic mass of gold = 197 amu.

° Watch Video Solution

25. The effective radius of an iron atom is 1.42A. It has a rock-salt

structure. Calculate its density (Fe = 56)

° Watch Video Solution



https://dl.doubtnut.com/l/_VAo1mM1TjQ1V
https://dl.doubtnut.com/l/_4oZ2i1dpJzGd
https://dl.doubtnut.com/l/_5OuG1HfTR4US

26. The edge length of NaCl unit cell is 564 pm. What is the density of

NaCl in g/em>?

° Watch Video Solution

27.The compound CuCl has ZnS structure and the edge length of the unit

cell is 500 pm. Calculate its density (Atomic mass of Cu = 63, Cl = 35.5)

° Watch Video Solution

28. KF and NaCl struture. If the distance between K and F ~ is 269
pm, find the denisty of KF ( Ny = 6.02 x 10?*mol ! a atomic mass of

copper =63.5

° Watch Video Solution



https://dl.doubtnut.com/l/_fvgAhQjeqMU1
https://dl.doubtnut.com/l/_S0hDt1uYVsRP
https://dl.doubtnut.com/l/_EySZjqfesXrG

29. Copper crystallizes in a cubic lattice structure. Atomic radius of copper

is 128 pm and its atomic mass is 63.5. The density of copper is

° Watch Video Solution

30. Calculate the density of silver which crystallises in face-centred cubic
from. The distance between nearest metal atoms is 287 pm (Molar mass

of Ag = 107.87gmol ', (N; = 6.022 x 10%*mol ~1).

° Watch Video Solution

31. The compound CuCl has Zns structure. Its density is 3.4 g cm ~3. What

is the length of the edge of the unit cell ?

° Watch Video Solution



https://dl.doubtnut.com/l/_SOzTojCvobuz
https://dl.doubtnut.com/l/_63hum35jidpK
https://dl.doubtnut.com/l/_7aWO4VliZkGn

32.The density of a face centred cubic element (atomic mass = 60.2 amu)

is 6.25 gm cm 3, calculate the edge length of the unit cell.

° Watch Video Solution

33. The density of lead is 11.35gcm 2 and the metal crystallizes with fee
unit cell. Estimate the radius of lead atom. (At. Mass of lead

= 207gmol ' and NA = 6.02 x 10%mol ')

° Watch Video Solution

34. What is the distance between Na™ and CI~ ions in NaCl crystal if

density is 2.165g cm ~3 ? NaCl crystallises in fcc lattice.

° Watch Video Solution



https://dl.doubtnut.com/l/_ncqGRVo9lidN
https://dl.doubtnut.com/l/_nVLZQehZfVaP
https://dl.doubtnut.com/l/_cpkycWMvaKIm

35. Lead (ll) sulphide crystal has NaCl structure. What is the distance
betweeen Pd®>" and S2~ in PhS if its density is 12.7gecm ~3 ? (At .mass

of Pb = 207)

° Watch Video Solution

36. KBr has fcc struture. The density of KBr is 2.75 g ¢m 2 . Find the

distance between K and Br~ , (At mass of Br = 80.0)

° Watch Video Solution

37. Calculate the value of Avogadro's number from the following data :
Density of KF = 2.48 gcm 2 . Distance between K™ and F ~ KF = 269

pm. (Atomic masses : K=39 and F =19 amu)

° Watch Video Solution



https://dl.doubtnut.com/l/_9y2Xg9PDcK02
https://dl.doubtnut.com/l/_aGwT8LugiuQJ
https://dl.doubtnut.com/l/_Uc0Y8Yms16Yx

38. Calculate the Avogadro's number from the following data of AB when
AB has NaCl type stucture.
Density of AB=2.48 gcm ™ °, M = 58

Distnace between A" a # dB~ AB =269 pm.

o Watch Video Solution

39. Iron has body centred cubic cell with a cell edge of 286.5 pm. The

3

density of iron is 787 g cm ™ °. Use this information to calculate

Avogadro's number. (Atomic mass of Fe = 56 mol ~3)

o Watch Video Solution

40. The well know mineral flourite is chemically calcium fluoride. It is a
well known fact that in one unit cell of this mineral, there are four Ca’*
ions and eight F~ ions and Ca?" ions are arranged in f.cc. lattice. The
F ~ ions fill all the tetrahedral holes in the face centred cubic lattice of

Ca®" ions. The edge length of the unit cell is 5.46 x 10~ % cm. The


https://dl.doubtnut.com/l/_FXfsgYvkMXDM
https://dl.doubtnut.com/l/_1Q2eM0LbergR
https://dl.doubtnut.com/l/_D0pfzMmsxJi7

density of the solid is 3.18gcm 3. Use this information to calculate

Avogadro's number (Molar mass of CaF, = 78.0g mol ~ 1)

o Watch Video Solution

41. As element cystallises in BCC structure. The edge length of its unit cell
is 288 pm. It the density of the crystals is 7.2gem %, what is the atomic
mass of the element ?

(b) How many atoms of the element are presnet in 100g ?

o Watch Video Solution

42. An element with density 11.2gem ~3 forms a f. c. c. lattice with edge
length of 4 x 10 ™8 cm. Calculate the atomic mass of the element. (Given :

Ny = 6.022 x 103mol ~*

o Watch Video Solution



https://dl.doubtnut.com/l/_D0pfzMmsxJi7
https://dl.doubtnut.com/l/_wQIikziS6Du9
https://dl.doubtnut.com/l/_m5xOcL2m66bp

43, An element (density 6.8 g cm > and the length of the side of the unit
cell is 316 pm. The unit cell in the most important crystalline form of
tungsten is the body centred unit cell. How many atoms of the element

does 50 g of the element contain ?

o Watch Video Solution

44.Tungsten has a density of 19.35 g em > and the length of the side of
the unit cell is 316 pm. The unit cell is a body centred unit cell. How many

atoms does 50 grams of the element contain?

o Watch Video Solution

45. An element crytallizes in the cubic lattice and the edge of the unit cell
is 430 pm. Calculation the number of atoms in a unit cell. [ Atomic mass
of Na = 230 amu. Density of sodium = 09623 g

em ™3, Ny = 6.023 x 10%mol !

| o WMl \ 2 dan C Al iklmn


https://dl.doubtnut.com/l/_2lj9ujDqrE77
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https://dl.doubtnut.com/l/_y5ac0N81UWup
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46. An element with molor mass 27gmol ~* forms a cubic unit cell with
edge length 4.05 x 10 8cm. If its density is 2.7gem 3, what is the

nature of the unit cell?

° Watch Video Solution

47.Using the data given below, find the type of cubic lattice to which the

crystal belongs.

Fe V Pd
ain pm 286 301 388
p ingmem ™3 7.86 5.96 12.16

o Watch Video Solution

48. Thallium chloride (TICI) crystallizes in a cubic lattice whose edge
length is found to be 385 pm. If the density of the solid is found to be

7.0 gem 3, predict the type of lattice to which the crystals of TICI


https://dl.doubtnut.com/l/_y5ac0N81UWup
https://dl.doubtnut.com/l/_N74WY5GLNK2Y
https://dl.doubtnut.com/l/_Xl7pwOjlr9NK
https://dl.doubtnut.com/l/_6vW0UAasj9mE

belong .

(Atomic mass of Tl = 204, Cl = 35.5)

° Watch Video Solution

49. Iron (I1) oxide has a cubic structure and each unit cell has side 5 A . I

the density of the oxide is 4 g ¢m ™3 Calculate the number of

Fe?T and O®7 ions presnent in each unit cell ( Molar mass of FeO = 72
gmol !

Ny = 6.02 x 10%*mol 1)

° Watch Video Solution

50. An element has atomic mass 93gmol ~* and density 11.5gem ~3. If the

edge length of its unit cell is 300 pm, identify the type of unit cell.

° Watch Video Solution



https://dl.doubtnut.com/l/_6vW0UAasj9mE
https://dl.doubtnut.com/l/_BM6jIEbgkKnQ
https://dl.doubtnut.com/l/_hhrRy2z5a2iZ

51. An element crystallizes in a f.c.c. lattice with cell edge of 250 pm.

024

Calculate the density if 300 g of this element contain 2 x 10°* atoms.

o Watch Video Solution

52. A crystal of lead (Il) sulphide has NaCl strcuture . In this crystal the
shorest distance between a Pb?" ion and S>~ ion is 297 pm . What is

the volume the of unit cell in lead sulphide ?

o Watch Video Solution

53. The unit cube length for LiCl (NaCl structure) is 5.14A. Assuming

anion-anion contact, calculate the ionic radius for chloride ion.


https://dl.doubtnut.com/l/_sKLDOU3x8OOv
https://dl.doubtnut.com/l/_dOzqncqpIcah
https://dl.doubtnut.com/l/_VKOBJAjWMB5S

o Watch Video Solution

54. A compound AB crystallises in bcc lattice with the unit cell edge
length of 380 pm. Calculate (i) the distance between oppositely charged

ions in the lattice (ii) radius of B~ if the radius of A" is 190 pm

o Watch Video Solution



https://dl.doubtnut.com/l/_VKOBJAjWMB5S
https://dl.doubtnut.com/l/_dUzHj6fHMUKH

55. An element A crystallises in fcc structure. 200 g of this element has
4.12 x 10** atoms. If the density of A is 7.2g cm_?’, calculate the edge

length of the unit cell.

° Watch Video Solution

56. A metal (atomic mass = 50 ) has a body centred cubic crystal structure.
If the density of the metal is 596 g cm_3, calculate the volume of the

unit cell.

° Watch Video Solution

57. Aluminium metal forms a cubic face centred closed packed crystal
structure. Its atomic radius is 125 x 10~ 2m.,
(a) Calculate the length of the side of the unit cell.

(b) How many unit cells are there in 1.0m? of aluminium?

° Watch Video Solution



https://dl.doubtnut.com/l/_8dzD1ISCMvZ4
https://dl.doubtnut.com/l/_2M4xb5FIbrPx
https://dl.doubtnut.com/l/_JRy8BwRSLScK

58. A uni-univalment ionic crystal AX is composed of the following radii (

ar bitrary units) .
At X~
1.0 2.0

Assuming that ions are hard spheres, predict giving reasons whether the
crystal will have sodium chloride or cesium chloride structure. Calculate

the volume of the unit cell.

o View Text Solution

Test Your Grip Mcq

1. The property of crystalline solid is not

A. anisotropic

B. isotropic

C. hard

D. dense


https://dl.doubtnut.com/l/_iJkB9uau5ydR
https://dl.doubtnut.com/l/_BhcQA1pYRoXD

Answer: C

° Watch Video Solution

2. Wax is an example of -

A.ionic crystal

B. covalent

C. molecular crystal

D. amorphous solid

Answer: C

° Watch Video Solution

3. Which of the following is a molecular crystal?

A. Rock salt


https://dl.doubtnut.com/l/_BhcQA1pYRoXD
https://dl.doubtnut.com/l/_RWkWwrZup1f3
https://dl.doubtnut.com/l/_gozyOPbiDYbL

B. Quartz

C.Dryice

D. Diamond

Answer: B

° Watch Video Solution

4.1n a tetragonal crystal

A a=b=c,a = 8 =90° # ~

Ba=8=7=90",a=b#c

Ca=p=v=90°°,a#b#c

D.a=8=90°,v=120°,a =b # c

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_gozyOPbiDYbL
https://dl.doubtnut.com/l/_sYcDTODp59Ne
https://dl.doubtnut.com/l/_93evYEUctQdv

5. An example of a face centred cubic lattice is

A.Zine

B. Sodium

C. copper

D. Caesium choride

Answer: D

o Watch Video Solution

6. Percentage of free space in cubic close packed structure and in body
centered packed structure are responsive:

A.32% and 48%

B. 48% and 26%

C.30% and 26%

D. 26% and 32%


https://dl.doubtnut.com/l/_93evYEUctQdv
https://dl.doubtnut.com/l/_HNTfnCul2tqn

Answer: C

° Watch Video Solution

7. In a compound ,atoms of element Y from ccp lattice and those of

element X occupy 2/3rd tetrahedral voids.The formula of the compound

will be:

A X,Y
B. X5Y,
C. XY,

D. X, Y5

Answer: D

° Watch Video Solution

8. The number of octahedral sites per sphere in fcc structure is


https://dl.doubtnut.com/l/_HNTfnCul2tqn
https://dl.doubtnut.com/l/_vkEqie7vGbBq
https://dl.doubtnut.com/l/_A6onbg88Khhv

A 8

B.4

C.2

D.1

Answer: B

o Watch Video Solution

9. which is not the correct statement for ionic solids in which positive and

negtive lons are held by strong electrostatic attractive forces ?

A.the radius ratio r, /r_ increases as coordination number

increases

B.As the differnce in size of ions increases, coordination number

increases.


https://dl.doubtnut.com/l/_A6onbg88Khhv
https://dl.doubtnut.com/l/_8sU9uM0tSBd2

C.when coordiantion number is eight r, /r_ ratio lies between
0.225 to 0.414.
D.In ionic solid of the type AX ( ZnS, Wurtzite), The coordination

number of Zn " and 5% respectively are 4 and 4.

Answer: A

o View Text Solution

10. The crystal lattice of NaCl is

A. face-centred cubic lattice

B. Body-centred cubic lattice

C. Simple cubic lattice

D. Hexagonal close packing

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_8sU9uM0tSBd2
https://dl.doubtnut.com/l/_7yN5IzLJtagb

11. What is the co-ordination number of sodium in Na,O ?

A.6

B.4

C.8

D.2

Answer: B

° Watch Video Solution

12. In NaCl crystal the Cl™ ions are in f.c.c. arrangement. Calculate the

number of C1™ ions in unit cell.

A.6

B.4

C.8


https://dl.doubtnut.com/l/_7yN5IzLJtagb
https://dl.doubtnut.com/l/_PFpXin7eppAW
https://dl.doubtnut.com/l/_XdnII2QX8Jib

D.2

Answer: B

° Watch Video Solution

13. Which of the following fcc structure contain cations in alternate

tetrahedral voids?

A. Nacl

B.ZnS

C. Na,20

D. CGFQ

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_XdnII2QX8Jib
https://dl.doubtnut.com/l/_603cpBjUZwSt

14. Which of the following defects is present in KCl crystals ?

A. Frenkel

B. Schottky

C. Linear

D. Impurity

Answer: B

o Watch Video Solution

15. In a solid lattice the cation has left a lattice sirte and is located at an

interstital position , the lattice defect is

A. F centres

B. p-type

C. Frenkel defect

D. schottky defect


https://dl.doubtnut.com/l/_uLYiuKc7GJsY
https://dl.doubtnut.com/l/_eZqWVgGy120k

Answer: C

° Watch Video Solution

16. Which of the following is ferromagnetic ?

A. Calcium metal

B. Iron metal

C. sodium metal

D. Zinc metal

Answer: B

° Watch Video Solution

17. The edge length of a face centred cubic cell of an ionic substance is

508 pm .If the radius of the cation is 110 pm the radius of the anion is


https://dl.doubtnut.com/l/_eZqWVgGy120k
https://dl.doubtnut.com/l/_uF5ZF4fAzI5Z
https://dl.doubtnut.com/l/_ttMeNXNo1jB9

A.618 pm

B.144 pm

C. 288 pm

D.398 pm

Answer: A::B

° Watch Video Solution

Test Your Grip Fill In The Blanks

1. The constituent particles of a solid posses ... Motion .

° Watch Video Solution

2. If electrical conductivity is found to be same in all directions through a

solid, the substance is solid and this property is called \

| nu..,;,l,\'!,l,, o~ _01_ _an°*



https://dl.doubtnut.com/l/_ttMeNXNo1jB9
https://dl.doubtnut.com/l/_gwq0QeE2jORu
https://dl.doubtnut.com/l/_bcZn7MFOF9tK
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3.In a photovoltaic cell, the material the converts sunlight into electricity

o Watch Video Solution

4. The forces operating between non-polar molecules like He, Hy, CH,

etc.When present as crystalline solids are called (a type of van der

waals forces

o Watch Video Solution

5. For two- dimensional hexagonal lattice, the unit cell is

o Watch Video Solution

6. The most unsymmetrical crystal system is


https://dl.doubtnut.com/l/_bcZn7MFOF9tK
https://dl.doubtnut.com/l/_1V5nTM1yhCqC
https://dl.doubtnut.com/l/_qZJ3yMoihBN6
https://dl.doubtnut.com/l/_S9yeJXqlKrJ0
https://dl.doubtnut.com/l/_mBegDaxjrd0b

° Watch Video Solution

7.The fourteen types of space lattices are collectively called ...

° Watch Video Solution

8. The coordination number of a tetrahedral void is ....,while that of an

octahedral void is ...

° Watch Video Solution

9. AB AB .. Type of packing is called ... whereas ABCABC......typeof

° Watch Video Solution



https://dl.doubtnut.com/l/_mBegDaxjrd0b
https://dl.doubtnut.com/l/_CDhS2EIy99bv
https://dl.doubtnut.com/l/_zKbvkhOQL2W2
https://dl.doubtnut.com/l/_Wb1Gvc9F8AbT

10. The coordination number of each sphere in hexagonal close packing is

° Watch Video Solution

11. The empty space in the hexogonal close packing is......% while that in

the body-centred cubic packing is ... %

° Watch Video Solution

12. Calculate the percentage of packing efficiency in simple cubic unit cell.

° Watch Video Solution

13. An octahedral void is times larger than a tetrahedral void.

° Watch Video Solution



https://dl.doubtnut.com/l/_eWjUx2T7L2Ts
https://dl.doubtnut.com/l/_mmjTgMTMw1h9
https://dl.doubtnut.com/l/_N7mcGdutApVy
https://dl.doubtnut.com/l/_HbusO6unibGt
https://dl.doubtnut.com/l/_eI4dQzIf8CUP

14. In the uint cell of a cubic close-packed struture, total number of voids
iS ... Whereas in the unit cell of a hexagonal close-packed stucture, total

number is voids is ......

o Watch Video Solution

15. Ferrites are the compunds with the general formula.....

o Watch Video Solution

16. Most of the ferrites have ...... structure.

o Watch Video Solution

17.Spinel is the mineral with the formula........

o Watch Video Solution



https://dl.doubtnut.com/l/_eI4dQzIf8CUP
https://dl.doubtnut.com/l/_LVZdC6y7C4Ub
https://dl.doubtnut.com/l/_PXaqJD35X4Mo
https://dl.doubtnut.com/l/_G2Uq32o13whV
https://dl.doubtnut.com/l/_4wgHSmzAyvB6

18. In an ionic compound A" B~ radius of A" is 88 pm while that of

B( — ) is 200 pm. The coordination number of A™ will be ...

° View Text Solution

19.In a face-centred cubic crystal, the neighbour distance is ... times the

edge of the crystal.

° Watch Video Solution

20. In a body-centred cubic crystal of an element , the ratio of the readius

of the radius of the atom toi the edge of the unit cell is .....

° Watch Video Solution

21. The mass of a unit cell of an element is the product of the atomic

mass of the element and ........ divided further by......

| o WMl L\ dan C Al iklmn


https://dl.doubtnut.com/l/_4wgHSmzAyvB6
https://dl.doubtnut.com/l/_OXuzGC8ENJbp
https://dl.doubtnut.com/l/_ujBnGmMOYHyy
https://dl.doubtnut.com/l/_c1Dl5bo7rY8Q
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22. The coordination number of Cl™ ion in NaCl struture is..... whereas

that in CsCl structure is .......

° Watch Video Solution

23.In fluorite (CaFs), Ca?™ ions form the ...... Struture whereas F' ~ ions

are present in the ... voids.

° Watch Video Solution

24.In NaCl, Cl™ ions are present in the ...... Structure whereae Cl~ ions

ar present in the ... Voids.

° Watch Video Solution



https://dl.doubtnut.com/l/_c1Dl5bo7rY8Q
https://dl.doubtnut.com/l/_FKj8gLNSknmU
https://dl.doubtnut.com/l/_ZDmw5LhJZW1U
https://dl.doubtnut.com/l/_JtUuOrf9aslR

25.1n ZnS , S?>~ ions form .. Structure while Zn?* ions are present in
) p

o Watch Video Solution

26.ZnS exists in two forms called ........ And ...

o Watch Video Solution

27.Zinc blede has ... Arrangement ofS?~ ions whereas wurtzite has ...

Arrangement of S%~ ions.

o Watch Video Solution

28. Wurtzite has ..... formula units per unit celll wherease zinc blende has

....... Formula units per unit celll.

o Watch Video Solution



https://dl.doubtnut.com/l/_GBrDYYyVGdBp
https://dl.doubtnut.com/l/_QYsvxIMTnWm0
https://dl.doubtnut.com/l/_SCwggAkdW3Ji
https://dl.doubtnut.com/l/_nvELr8YLFsEN

29.Due to Frenkel defect, the density of the crystal, ... Wherease due to

schottky defect, it ...

° Watch Video Solution

30. NaCl crystals have some yellow colour. This is due to the presence of

° Watch Video Solution

31. The process of adding impurities to a crystalline substance so as to

change its properties like conductivity etc. is called.....

° Watch Video Solution



https://dl.doubtnut.com/l/_nvELr8YLFsEN
https://dl.doubtnut.com/l/_El5aRzzCwmCE
https://dl.doubtnut.com/l/_vXXTcTqL1qhO
https://dl.doubtnut.com/l/_UlUqajvN6cIi

32. If arsenic is added as impurity to silicon, the type of semiconductor

obtained is called .....

° Watch Video Solution

33.If aluminium is added as impurity to silicon, the type of semiconductor

formed is called......

° Watch Video Solution

34. Frenkel defect is shown by crystals having..... coordination number

and ... Difference in the size of the cations and the anions.

° View Text Solution

35. Semiconductors posses conducitivity in the range ...... To.......

° Watch Video Solution



https://dl.doubtnut.com/l/_ZyBm1h2hRoJG
https://dl.doubtnut.com/l/_DHt0ISuGrhHC
https://dl.doubtnut.com/l/_sOHJxvRY1GEv
https://dl.doubtnut.com/l/_UXv3DDCIQFXS

36. The band formed atomic orbitals of lower energy is called.... While

that formed from atomic orbitals of higher energy is called.....

° Watch Video Solution

37. If there is a large energy gap between the filled valance band and

empty conduction band, the subtance acts as........

° Watch Video Solution

38. The electrical conductivity of semiconductors ... With increase of

temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_UXv3DDCIQFXS
https://dl.doubtnut.com/l/_LpMd7F11HyJr
https://dl.doubtnut.com/l/_gpEovhuCeiB5
https://dl.doubtnut.com/l/_IwHOUGwYetFP

39. Pure substances which show conducitivity similar to that of silicon

and germanium are called ... conductors.

° Watch Video Solution

40. As regards magnetic behaviour , 705 is ...

° Watch Video Solution

41. Substances which show permanent magnetism even in the absence of

magnetic field are called....

° Watch Video Solution

42. Antiferromagnetic subtance have.... Magnetic moment.

° Watch Video Solution



https://dl.doubtnut.com/l/_CKAMskxFZljo
https://dl.doubtnut.com/l/_PcHsAJQh8dpU
https://dl.doubtnut.com/l/_wolZFHigWTsq
https://dl.doubtnut.com/l/_xhB3j75AhY9K
https://dl.doubtnut.com/l/_J871pZmprRJt

43. Magnetite is .....as regards magnetic behaviour .

° Watch Video Solution

44, the electricity produced in a polar crystals when mechanical stress is

applied on then is called....

° Watch Video Solution

45. In terms of dielectric properties, barium titanate is......

° Watch Video Solution

46. The characteristic temperature of a ferromagnetic substance above

which is shows no ferromagnetism is known as........

° Watch Video Solution



https://dl.doubtnut.com/l/_J871pZmprRJt
https://dl.doubtnut.com/l/_Gk0y23E8j8EG
https://dl.doubtnut.com/l/_r15ZaivL7P7t
https://dl.doubtnut.com/l/_FSQoYnVZ33Pl

Conceptual Question

1. In terms of intermolecular forces, explain why do some substances exist

as solids ?

° Watch Video Solution

2. Why is glass considered a supercooled liquid?

° Watch Video Solution

3. Why ureas has a sharp melting point but glass does not ?

o Watch Video Solution

4. How do the structures of quartz and quartz glass differ from each

other ?

| nlll,L,l,\'!,l,, o~ _1_ _an°*


https://dl.doubtnut.com/l/_cIy5ML9yJvF6
https://dl.doubtnut.com/l/_eTbZRklOFRjZ
https://dl.doubtnut.com/l/_utDUQl5BVCXm
https://dl.doubtnut.com/l/_2UCm66TL3AwX
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5. In CaF, " Crystal , Ca®" ions are present in FCC arrangement.

Calculate the number of '~ ions in the unit cell.

° Watch Video Solution

6. Do all the metals possess a close-packed struture ? Name the different

structures exhibited and give their packing fractions.

° Watch Video Solution

7. Agl crystallises in cubic close packed ZnS structure. Guess how it might

have happened ?

o Watch Video Solution



https://dl.doubtnut.com/l/_2UCm66TL3AwX
https://dl.doubtnut.com/l/_R9jIjlSjRRmB
https://dl.doubtnut.com/l/_rOvwmvfQcuYf
https://dl.doubtnut.com/l/_pF2s8HcX9luc

8. Agl crystallises in a cubic close-packed ZnS structure. What fraction of

tetrahedral sites is occupied by Ag ™ ions ?

° Watch Video Solution

9. Write the coordination numbers of cations and anions in the following
ionic compounds :

(a) Zinc blende (b) Fluortie

° Watch Video Solution

10. In each of the compounds : NaCl, ZnS and Ca F3 ,
Write (i) ions occupying the voids (ii) types of voids occupied (iii) fraction

of voids occupied.

° Watch Video Solution



https://dl.doubtnut.com/l/_X6SDo2FnheYQ
https://dl.doubtnut.com/l/_xaPEVCEVW0c2
https://dl.doubtnut.com/l/_utT34ehd0gdg

11. The mineral haematite, F'e; O3 consists of a cubic close packed array of
oxide ions with Fe3' jons occupying intersitial positions. Predict
whether the iron ions are in the octahdral or tetrahedral holes. Radius of

Fe*t =065A.

° Watch Video Solution

12. KF has ccp structure. Calculate the radius of the unit cell if the edge
length of the unit cell is 400 pm. How many F'~ ions and octahedral

voids are there in the unit cell ?

° Watch Video Solution

13. A metal crystallizes into two cubic phases, face-centred cubic and
body-centred cubic, which have unit cell lengths 3.5 and 3.04,

respectively. Calculate the ration of densities of fcc and bcc.

° Watch Video Solution



https://dl.doubtnut.com/l/_GUAX9FrkqfoH
https://dl.doubtnut.com/l/_TyDBdOvz95i5
https://dl.doubtnut.com/l/_QR5LwWnY2mmU

14. Why FeO in non-stochiometric with the formula Fe( ¢50 ?

o Watch Video Solution

15. Why the defects of the crystalline solids are called thermodynamic

defects?

o Watch Video Solution

16. Why stoichiometric defects are also called intrinsic defects?

o Watch Video Solution

17. Why is Frenkel defect not found in pure alkali metal halides ?

o Watch Video Solution



https://dl.doubtnut.com/l/_ly73mRlQKna3
https://dl.doubtnut.com/l/_tIVgyg6Mwy5V
https://dl.doubtnut.com/l/_B06Ltk6ZWLQu
https://dl.doubtnut.com/l/_HutywXQgmH67

18. Zinc oxide is white but it turns yellow on heating . Explain.

o Watch Video Solution

19. C'aCll, will introduce schottky defect if added to AgCl crystal. Explain.

o Watch Video Solution

20. Why does zinc oxide exhibit enhanced electrical conducity on heating

?

o Watch Video Solution

21. Why LiCl acquires pick colour when heated in Li vapours ?

o Watch Video Solution



https://dl.doubtnut.com/l/_tSo2CO9ELV6E
https://dl.doubtnut.com/l/_bmXt3oXPbMKf
https://dl.doubtnut.com/l/_fwfkw5b91boC
https://dl.doubtnut.com/l/_63eKdMfUTygp

22. Give reason :
(@) Why is Frenkel defect found in AgCl ?
(b) What is the difference between silicon doped with phosphorus and

doped with gallium semi-conductors ?

o Watch Video Solution

23. Examine the given defective crystal
At B~ At B~ A*
B~ O B A" B~
At B~ At O AT
B~ At B~ At B~

Answer the following question :
(i) What type of stoichiometric defect is shown by the crystal ?
(i) How is the density of the crystal affected by this defect ?

(iii) What type of ionic substances show such defect ?

o Watch Video Solution



https://dl.doubtnut.com/l/_FkxowSNurRo5
https://dl.doubtnut.com/l/_7RaG6ZlWLlVS

24.Examine the given defective crystal
Xty XtTY X°*t

Y- 22t Y- Xt Y-~

Xt'Y- O Y- X°*

Y Xt Y XT Y~

(i) Write the term used for this of defect .

(ii) What is the result when XY crystal is doped with divalent (Z2+)

impurtiy ?

° Watch Video Solution

25. The electrical conductivity of a metal decreases with rise in

temperature while that of semi-conductor increases. Justify.

o Watch Video Solution

26. What is the difference between anti-ferromagnetic and ferrimagnetic

substances ? What is the cause of the difference ?

o Watch Video Solution



https://dl.doubtnut.com/l/_s4AJ72GRzVfm
https://dl.doubtnut.com/l/_FDEL7VRutVE9
https://dl.doubtnut.com/l/_nu64HOYFRN5r

27. The ions of NaF and MgO have the same number of electrons and
inter nuclear distances are about the same (235 pm and 215 pm). Why are

then the melting points of NaF and MgO so different

(992°C and 2642°C)?

o Watch Video Solution

28. What type of magnetism is shown by a substance if magnetic

moments of domains are arranged in same direction?

o Watch Video Solution

29. Diamond and solid rhombic sulphur both are covalent solids but the

latter has very low melting point than the former. Explain why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_nu64HOYFRN5r
https://dl.doubtnut.com/l/_JSPdHsecLlG3
https://dl.doubtnut.com/l/_bYnLUsC5uyiz
https://dl.doubtnut.com/l/_POLybQe9MPS5

30. NaCl and CsCl have similar formular . Then why they have differnet

strutures ?

° Watch Video Solution

31. Out of SiO, (s) , NaCl (s) and Brsy (I) which is the best electrical

conductor ?

° Watch Video Solution

32. Calculate the co — ordination number of an atom in :
(7) A primitive cubic unit cell,
(i7) Abody — centred cubic unit cell.

(ii1) Aface — centred cubic unit cell.

° Watch Video Solution



https://dl.doubtnut.com/l/_67yjuvVG1czD
https://dl.doubtnut.com/l/_0OaguiIKhsrK
https://dl.doubtnut.com/l/_mhRXyGyGXny3

33.Why is coordination number of 12 not found in lonic crystals ?

° Watch Video Solution

34. Give reason:

(i) In stochiometric defects, NaCl exhibits schottky defect and not Frenkel
defect.

(ii) Silicon on doping with phosphorus forms n-type semiconductor .

(iii) Ferrimagnetic substances show better magnetisation than

antiferromagnetic substences.

° Watch Video Solution

Ncert Questions And Exercises With Answers

1. Why are solids rigid ?

° Watch Video Solution



https://dl.doubtnut.com/l/_VohYTvKHogYk
https://dl.doubtnut.com/l/_NkPdRovQ6uSO
https://dl.doubtnut.com/l/_P9gYGKje63Mf

2. Why do solids have a definite volume?

° Watch Video Solution

3. Classify the following as amorphous or crystalline solids: polyurethane,
naphtalene, benzoic acid, teflon, potassium nitrate, cellophane, polyvinyl

chloride, fibre glass, copper.

° Watch Video Solution

4. Why is glass considered a supercooled liquid?

° Watch Video Solution

5. The refractive index of a solid is observed to have the same value along
all direction. Comment on the nature of this solid. Would it show

cleavage property?


https://dl.doubtnut.com/l/_P9gYGKje63Mf
https://dl.doubtnut.com/l/_vfkX7ceXFPVd
https://dl.doubtnut.com/l/_ItNHpAMq6wVe
https://dl.doubtnut.com/l/_KpwKSIVOFvuc
https://dl.doubtnut.com/l/_r5XzETwwZDEr

° Watch Video Solution

6. Classify the following solids in different categories based on the nature
of intermolecular forces operating in them: Itbr. Potassium sulphate, tin,
benzene, urea, ammonia, water, zinc sulphide,graphite, rubidium , argon,

silicon carbide.

° Watch Video Solution

7.Solid A is very hard electrical insulator in solid as well as in molten state

and melts at an extremely high temperature. What type of solid is it?

° Watch Video Solution

8. lonic solids conduct electricity in the molten state but not is the solid

state. Explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_r5XzETwwZDEr
https://dl.doubtnut.com/l/_GnPQJmGXrLyw
https://dl.doubtnut.com/l/_CkYgRHGSJLrs
https://dl.doubtnut.com/l/_xbNdtYhggwqb

9. What type of solids are electrical conductors, malleable or ductile?

° Watch Video Solution

10. Give the significance of "lattice point."

° Watch Video Solution

11. Name the parameters that characterized a unit cell.

° Watch Video Solution

12. Distinguish between
a. Hexagonal and monoclinic unit cells

(b) Face-entred and end-centred unit cells

° Watch Video Solution



https://dl.doubtnut.com/l/_xbNdtYhggwqb
https://dl.doubtnut.com/l/_0BQd5WwIHOEU
https://dl.doubtnut.com/l/_eyLPjBouaQ2S
https://dl.doubtnut.com/l/_lkFbSYG62noE
https://dl.doubtnut.com/l/_7aGoiPeZvxLl

13. Explain how much portin of an atom located at (a) corner and (b) body

centre of a cubic unit cell is part of its neighouring unit cell.

° Watch Video Solution

14. What is the two-dimensional coordination number of a molecule in

square close-packed layer?

° Watch Video Solution

15. A compound is formed hexagonal close-packed structure. What is the
total number of voids in 0.5 mol of it? How many of these are tetrahedral

voids?

° Watch Video Solution



https://dl.doubtnut.com/l/_xZDl2oDGFGLT
https://dl.doubtnut.com/l/_falskLVYyYED
https://dl.doubtnut.com/l/_5yXOyhc3pQoI

16. A comound is formed by two elements M and N. The element N froms
ccp and atoms of M occupy 1/3rd of tetrahedral voids. What is the

formula of the compound ?

° Watch Video Solution

17. Which of the following lattices has the highest packing efficency (a)
simple cubic, (b) body-centred cubic, and (c ) hexagonal close-packed

lattice?

° Watch Video Solution

18. An element with molar mass 2.7 x 102 kg per mole forms a cubic
unit cell with edge length 405 pm. If its density is 2.7 x 10° , what is the

nature of the cubic unit cell ?

° Watch Video Solution



https://dl.doubtnut.com/l/_MNKkHD44KqaF
https://dl.doubtnut.com/l/_7AtyMlzLaOXG
https://dl.doubtnut.com/l/_i61oPLSF3mFX
https://dl.doubtnut.com/l/_1zm2cJA7fsUS

19. What type of defect can arise when a solid is heated?

Which physical property is affected by it and in what way?

° Watch Video Solution

20. What type of stoichiometric defect is shown by:

(a) ZnS (b) AgBr

° Watch Video Solution

21. Explain how vacancies are introduced in an ionic solid when a cation of

higher valence is added as an impurity in it.

° Watch Video Solution

22. lonic solids, which have anioninc vacancies due to metal excess defect,

developed colour. Explain with the help of a suitalbe example.

° Watch Video Solution



https://dl.doubtnut.com/l/_1zm2cJA7fsUS
https://dl.doubtnut.com/l/_6FoVYqfBavfO
https://dl.doubtnut.com/l/_E5O5Vg78r9gx
https://dl.doubtnut.com/l/_vLOUvYVvWdIK

23. A group-14 element is to be converted into n-type semiconductor by

doping it with a suitalbe impurity. To which group this impurity belong?

° Watch Video Solution

24. What type of substances would make better permanent magnets,

ferromagnetic or ferrimagnetic? Justify your answer.

° Watch Video Solution

1. Define the term "amorphous". Give a few example of amorphous solids.

° Watch Video Solution



https://dl.doubtnut.com/l/_vLOUvYVvWdIK
https://dl.doubtnut.com/l/_v7MHgufwKS6v
https://dl.doubtnut.com/l/_8hTyzV810PYE
https://dl.doubtnut.com/l/_l8N1ZJ95g7gR

2. What makes a glass different from a solid such as quartz? Under what

conditions could quartz be converted into glass?

o Watch Video Solution

3. Classify each of the following solids as ionic, metallic, molecular,
network (covalent), or amorphoues.

a. Tetra phosphorus decoxide (P,O1y)

b. Graphite c. Brass

d. Ammonium phosphate (NHy), PO,

e.Sicf. Rbg. I, h. LiBr

i. Py j. St k. Plastic

o Watch Video Solution

4. What is meant by the term "coordination number"?

b. What is the coordination number of atoms:


https://dl.doubtnut.com/l/_inwFV8YRlD1C
https://dl.doubtnut.com/l/_2fsUUHSU71gh
https://dl.doubtnut.com/l/_d2XaARoMkdkU

i.in a cubic-packed structure?

ii. In a body-centreds structure?

o Watch Video Solution

5. Explain how can you determine the atomic mass of an unknown metal if

you know its mass density and the dimensions of unit cell of its crystal.

o Watch Video Solution

6. (a) ‘Stability of a crystal is reflected in the magnitude of its melting
point’. Comment.

(b) The melting points of some compounds are given below : Water = 273
K, Ethyl alcohol = 155.7 K, Diethyl ether = 156.8 K, Methane = 90.5 K. What

can you say about the intermolecular forces between these molecules ?

o Watch Video Solution



https://dl.doubtnut.com/l/_d2XaARoMkdkU
https://dl.doubtnut.com/l/_cONT8j1hxRee
https://dl.doubtnut.com/l/_evOuLkX9q0a8

7. How will you distinguish between the following pairs of terms
(i) Hexagonal close packing and cubic close packing

(ii) Crystal lattice and unit cell (iii) Tetrahedral void and octadedral void.

° Watch Video Solution

8. How many lattice points are there in one unit cell of each of the
following lattices ?

(i) Hexagonal close packing and cubic packing Itbr

° Watch Video Solution

9. Explain
a. The basic of sumilarities and differences between metallic and ionic
crystals.

b. lonic solids are hard and brittle.

° Watch Video Solution



https://dl.doubtnut.com/l/_puDQE4DZXhiB
https://dl.doubtnut.com/l/_zrILS4d5EdfR
https://dl.doubtnut.com/l/_7pl95en7Avzj

10. Calculate the efficiency of packing in case of a metal crystal for

a. Simple cubic

b. Body-centred cubic

c. Face-centred cubic (with the assumptions that atoms are touching each

other).

o Watch Video Solution

1. Silver crystallizes in fcc lattic. If the edge length of the cell is
4.07 x 10~ 8¢m and density is 10.5gcm ~ 2. Calculate the atomic mass of

silver.

o Watch Video Solution

12. A cubic solid is made up of two elements P and Q . Atoms of P are
present at the corners of the cube and atoms of Q are present at body
centre. What is the formula of the compound and what are coordination

numbers of Pand Q ?


https://dl.doubtnut.com/l/_ukBvVBF7mCWv
https://dl.doubtnut.com/l/_2fQ9jP15azxT
https://dl.doubtnut.com/l/_ErOFwXE3y6u6

° Watch Video Solution

13. Niobium crystallizes in body-centred cubic structure. If the density is
8.55gcm 3, calculate the atomic radius of niobium using its atomic mass

93u.

° Watch Video Solution

14. If the radius of the octaheral void is 7 and the radius of the atoms in

close-packing is R, derive relation between r and R

° Watch Video Solution

15. Copper crystallizer into an fcc lattice with edge length 3.61 x 10%¢m,
Show that the calculated density in in agreement with its measured value

of 8.92gcm3.

° Watch Video Solution



https://dl.doubtnut.com/l/_ErOFwXE3y6u6
https://dl.doubtnut.com/l/_draakNIWDWg6
https://dl.doubtnut.com/l/_ikqSwV3YHZ09
https://dl.doubtnut.com/l/_J1cN64PPESSn

16. Analysis shows that nickel oxide has the formula Nijg3Oq 9. What

fractions of nickel "exist" as Ni2* and Ni* T ions?

° Watch Video Solution

17. What is a ‘'semiconductor' ? Describe the two main types of

semiconductors and contrast their condcution mechanisms.

° Watch Video Solution

18. Non-stoichiometric cuprous oxide. CuyO can be perpared in
laboratory. In this oxide, copper-to-oxygen ratio is slightly less than 2 : 1.
can you account for the fact that this substance is a p-type

semiconductors?

° Watch Video Solution



https://dl.doubtnut.com/l/_J1cN64PPESSn
https://dl.doubtnut.com/l/_TxSuaNgMe2FA
https://dl.doubtnut.com/l/_Pzie9ytLp8jO
https://dl.doubtnut.com/l/_V9x4sqpgus4a

19. Ferric oxide crystalliizes in a hexagonal close-packed array of oxide
ions with two out of every three octahedral holes occupied by ferric ions.

Derive the formula of the ferric oxide.

° Watch Video Solution

20. Classify each of the following as being either a p-type or an n-type
semiconductor
a. Ge doped with In

b. B doped with Si

° Watch Video Solution

21. Gold (atomic radius = 0.144nm) crystallises in a face centred unit cell.

What is the length of the side of the cell ?

° Watch Video Solution



https://dl.doubtnut.com/l/_LmI4ek5mX7fi
https://dl.doubtnut.com/l/_rLbapMElV2qr
https://dl.doubtnut.com/l/_syxJDog63SUS
https://dl.doubtnut.com/l/_oNEn7EUGSrSf

22.In terms of band theory, what is the difference between
a.a condcutor and an insulator

b. a conductor and a semiconductor

° Watch Video Solution

23. Explain the following terms with suitable example:
a. Schottky defect b. Frenkel defect

c. Interstitials d. F-centres

° Watch Video Solution

24. Aluminium crystallises in a cubic close packed structure. Its metallic
radius is 125 pm.
(i) What is the length of the side of the unit cell ?

(ii) How many unit cells are there in 1.00cm?® of aluminium ?

° Watch Video Solution



https://dl.doubtnut.com/l/_oNEn7EUGSrSf
https://dl.doubtnut.com/l/_RBXg4BRvUWxu
https://dl.doubtnut.com/l/_4PAhtrwIePTB
https://dl.doubtnut.com/l/_cqlhkbJz2oUX

25. If NaCl is doped with 102 mol percent of SrClI,, what is the

concentration of cation vacancy?

° Watch Video Solution

26. Example the following with suitable examples:
a. Ferromagnetism b. Paramagnetism
c. Ferrimagnetism d. Antiferromagnetism

e.12-46 and 13 - 15 group compounds

° Watch Video Solution

Ncert Exemplar Mcq

1. which of the following favours the existenence of a substance in the

solid state ?

A. High temperature


https://dl.doubtnut.com/l/_cqlhkbJz2oUX
https://dl.doubtnut.com/l/_b4IXgVmLyWXP
https://dl.doubtnut.com/l/_1OfX7eZURcUo

B. Low temperature

C. High thermal energy

D. Weak cohesive forces

Answer: B

° Watch Video Solution

2. which of the following is not a characteristic of a crystalline solid ?

A. Define and characteristic heat of fusion.

B. Isotropic nature.

C.A regular periodically repeated pattern of arrangement of

constituent particles in the entire crystal.

D. A true solid.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_1OfX7eZURcUo
https://dl.doubtnut.com/l/_xZpujYcPQApj

3. Which of the following is an amorphous solid ?

A. Graphite (C)
B. Quartz glass (Si05)
C. Chrome alum

D. Silicon carbide (SiC)

Answer: D

o Watch Video Solution

4. Which of the following arrangements shows schematic alignment of

magnetic moments of antiferromagnetic substances?

A QOOOOO®
5. VOOOO®
cOOO00®


https://dl.doubtnut.com/l/_xZpujYcPQApj
https://dl.doubtnut.com/l/_nFrUmUVNVGRd
https://dl.doubtnut.com/l/_cNleE0UtXTKg

. DOOOO®

Answer: A

° Watch Video Solution

5. which of the following is true about the value of refractive index of

quartz glass ?

A. Same in all directions

B. Different in different direactions

C. Cannot be measured

D. Always zero

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_cNleE0UtXTKg
https://dl.doubtnut.com/l/_RSzOtAoRMpWV

6. Which of the following statement is not true about amorphous solids?

A. On heating they may become crystalline at certain temperature .

B. They may become crystalline on keeping for long time.

C. Amorphous solids can be moulded by heating .

D. They are anisotropic in nature.

Answer: B

o Watch Video Solution

7.The sharp melting point of crystalline solids is due to ...

A.a regular arrangement of consitituent particles observed over a

short distance in the crystal lattice .

B. a regular arrnagment of constituent particles observed over a long

distance in the crystal lattice.


https://dl.doubtnut.com/l/_bzvc68SdAVfp
https://dl.doubtnut.com/l/_9irRMvu8YMjg

C.same arrangement of consitituent particles in different direction.

D.different arrangement of constituent particles in different

directions.

Answer: A

° Watch Video Solution

8.lodine molecules are held in the crystal lattice by:

A. London forces

B. dipole-dipole interractions

C. covalent bonds

D. coulombic forces

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_9irRMvu8YMjg
https://dl.doubtnut.com/l/_5UbJUq3cF5TN
https://dl.doubtnut.com/l/_3rvX4VXSKK5f

9. which of the following is a network solid?

A. SO, (Solid)

B. I,

C. Diamond

D. H5O (Ice)

Answer: C

o Watch Video Solution

10. which of the following solids is not an electrical conductor ?

(a) Mg(s) (b) TiO(s) ( c) I(s) (d) HyO(s)

A. (A) only

B. (B) only

C.© and (D)

D. (B), (C) and (D)


https://dl.doubtnut.com/l/_3rvX4VXSKK5f
https://dl.doubtnut.com/l/_I1IJJzEUuQ38

Answer: A

° Watch Video Solution

11. which of the following is not the characteristic of ionic solids?

A. Very low value of electircal conductivity in the molten state.

B. Brittle nature.

C. Very strong, forces of interactions.

D. Anisotropic nature.

Answer: B

° Watch Video Solution

12. Graphite is a good conductor of electricity due to the presence of :

A. lone pair of electrons


https://dl.doubtnut.com/l/_I1IJJzEUuQ38
https://dl.doubtnut.com/l/_gfRFdMxMncPU
https://dl.doubtnut.com/l/_Ub0VcNw3EJcj

B. free valence electrons

C. Cations

D. anions

Answer: b

° Watch Video Solution

13. which of the following oxides behaves as conductor or insulator

depending upon temperature ?

A.TiO

B. 510,

C.TIOs

D. MgO

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Ub0VcNw3EJcj
https://dl.doubtnut.com/l/_5yjGoKJvpSbL

14. Which of the following oxides shows electrical properties like metals ?

A. 510,

B. MgO

C. S0, (S)

D. CT‘OQ

Answer: C

° Watch Video Solution

15. The lattice site in a pure crystal cannot be occupied by :

A. molecule

B. ion

C. electron

D.atom


https://dl.doubtnut.com/l/_5yjGoKJvpSbL
https://dl.doubtnut.com/l/_29QHNnIKdF6F
https://dl.doubtnut.com/l/_F46hqiBMOXsV

Answer: D

° Watch Video Solution

16. Graphite cannot be classified as :

A. conducting solid

B. network solid

C. covalent solid

D. ionic solid

Answer: A

° Watch Video Solution

17. Cations are present in the interstitial sites in .............. .

A. frenkel defect


https://dl.doubtnut.com/l/_F46hqiBMOXsV
https://dl.doubtnut.com/l/_RtIlRjeQ4b9R
https://dl.doubtnut.com/l/_qZj2sC2ilbUG

B. Schottky defect

C. Vacancy defect

D. Metal deficiency defect

Answer: B

o Watch Video Solution

18. Schottky defect is observed in crystals when ... .

A. some cations move from their lattice sites to interstitial sites.

B. equal number of cations and anions are missing from the lattice.

C. some lattice sites are occupied by electrons.

D. Some impurity is present in the lattice.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_qZj2sC2ilbUG
https://dl.doubtnut.com/l/_iV5BHDJZMNCu
https://dl.doubtnut.com/l/_nECkteJZb5Vy

19. which of the following is true about the value of refractive index of

quartz glass ?

A. positive

B. neutral

C. negative

D. depends on concentration of p impurity

Answer: D

o Watch Video Solution

20. To get n-type semicoductor from silicon, it should be doped with a

substance with group no......

A 12

B.15

C.13


https://dl.doubtnut.com/l/_nECkteJZb5Vy
https://dl.doubtnut.com/l/_93pswYoa8OE1

D.15

Answer: B

° Watch Video Solution

21. The total of tetrahedral voids in the face centred unit cell is ............ .

A6
B.8
C.10

D.12

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_93pswYoa8OE1
https://dl.doubtnut.com/l/_C20Hgt7UFgLt

22. Which of the following point defects are shown by AgBr (s) crystals ?
(a) Schottky defect
(b) Frenkel defect
( ¢) metal ecxess defect
(d) Metal deficiency defect
A. (A) and (B)
B.© and (D)

C.(A) and ©

D. (B) and (D)

Answer: B

o Watch Video Solution

23. In which pair most efficient packing is present?

A. hcp and bcc


https://dl.doubtnut.com/l/_dGDj6RyRkx49
https://dl.doubtnut.com/l/_KCyOZH8pGNHt

B. hcp and ccp

C.bccand ccp

D. bcc and simple cubic cell

Answer: B

° Watch Video Solution

24.The percentage of empty space in a body centred cubic arrangement

is :

A .74

B. 68

C.32

D. 26

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_KCyOZH8pGNHt
https://dl.doubtnut.com/l/_l8xNeBbma6P8

25. which of the following statemets is not true about the hexagonal

close packing ?

A. The coordination number is 12.

B. It has 74% packing efficiency .

C. Tetrahedral voids of the second layer are covered by the spheres of

the third layer.

D. In this arrangement spheres of the fourth layer are exactly aligned

with those of the first layer.

Answer: D

o Watch Video Solution

26. in which of the following structures coordination number for cations

and anions in the packed structure will be same ?


https://dl.doubtnut.com/l/_l8xNeBbma6P8
https://dl.doubtnut.com/l/_Xg9tvjehftii
https://dl.doubtnut.com/l/_KjFHmEk4BGIw

A.Cl~ ion from fcc lattice and Na™ ions occupy all octahedral voids
of the unit cell.

B.Ca’" ions from fcc lattic and F~ ions occupy all the eight
tetrahedral voids of the unit cell.

C.0%" ions from fcc lattice and Na ™ ions occupy all the eight
tetrahdral voids of the unit cell.

D.S?~ ions from fcc lattice and Zn®" ions go into alternate

tetrahedral voids of the unit cell.

Answer: C

o Watch Video Solution

27.What is the coordination number in a square close packed structures

in two dimensions?

A2


https://dl.doubtnut.com/l/_KjFHmEk4BGIw
https://dl.doubtnut.com/l/_3JX38suJXDj5

B.3

C.4

D.6

Answer: D

° Watch Video Solution

28. which kind of defects are introduced by doping ?

A. Disolocation defect
B. Schottky defect
C. Frenkel defect

D. Electronic defects

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_3JX38suJXDj5
https://dl.doubtnut.com/l/_oHFVYiLyFhWx
https://dl.doubtnut.com/l/_iWq8I6pGc6Xc

29. silicon doped with electron rich impurity forms ......... .

A. p-type semiconductor

B. n-type semiconductor

C.intrinsic semiconductor

D. insulator

Answer: B

o Watch Video Solution

30. Which of the following statements is not true ?

A. Paramagnetic substances are weakly attacted by magnetic field.

B. Ferromagnetic substances cannot be magnetised permanently

C.The domainsr in antiferromagnetic substances are oppositely

oriented with respect to each other.


https://dl.doubtnut.com/l/_iWq8I6pGc6Xc
https://dl.doubtnut.com/l/_KyGc8cVJ0uty

D.domains are not affected by magnetic field.

Answer: D

o View Text Solution

31. which of the following is not true about the ionic solids ?

A. bigger ions form theclose packed structure.

B. Smaller ions occupy either the tetrahedral or the octahedral voids

depending upon their size.
C. Occupation of all the voids is not necessary

D. The fecation of octahedral or tetradheral voids occupied depneds

upon the radii of the ions occupying the voids.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_KyGc8cVJ0uty
https://dl.doubtnut.com/l/_UwgMhREkU9xm
https://dl.doubtnut.com/l/_TE5pxT0BHsPZ

32. A ferromagnetic substance becomes a permanent magnet when it is

placed in a magnetic field because:

A. all the domians get oriented in the direction of magnetic field.

B.all the domins get oriented in the direction opposite to the

direcation of magnetic field.

C.domains get oriented randomly.

D.domains are not affected by magnetic field.

Answer: B

° Watch Video Solution

33. the correct order of the packing effeciency in different types of unit

cells is ... .

A. fcc It bec It simple cubic

B. fcc gt bec gt simple cubic


https://dl.doubtnut.com/l/_TE5pxT0BHsPZ
https://dl.doubtnut.com/l/_9aKfb5qAz6fC

C. fcc It bec gt simple cubic

D. bcc It fcc gt simple cubic

Answer: A

° Watch Video Solution

34. which of the follwing defects is also known as dislocation defect ?

A. frenkel defect

B. Schottky defect

C. Non-stoichiometric defect

D. simple intersitiial defect

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_9aKfb5qAz6fC
https://dl.doubtnut.com/l/_B9WRzovFGEcr

35.In the cubic close close packing, the unit cell has....

A. 4 tetrahedral voids each of which is shared by four adjacent unit

cells.

B. 4 tetrahedral voids within the unit cell.

C. 8 tetrahedral voids each of the which is shared by four adjecent

unit cells.

D. 8 tetrahdral voids within the unit cells.

Answer: A

° Watch Video Solution

36. The edge lengths of the unit cells in terms of the radius of spheres

constituting fcc, bcc and simple cubic unit cell respectively

A 2,/2r, ﬁ, 2r
V3

8. 4 93 9
V3


https://dl.doubtnut.com/l/_Gv06LlrEH4iL
https://dl.doubtnut.com/l/_nBVw8HU48MR8

Answer: A

° Watch Video Solution

37. which of the following represents correct order of conductivity in

solids ?

A kmetals > > kinsulators < ksemiconductors

B. kmetals < < kinsulator < ksemiocductors

C. kmetalsKsemiconductors > ki.nsula,tors = Z€ro

D. kmetals < ksemiconductors > Kinsulators 7é Zero

Answer: C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_nBVw8HU48MR8
https://dl.doubtnut.com/l/_htwpaciyMUhQ

Ncert Exemplar Mcq li

1. Which of the following is not true about the voids formed in 3

dimensional hexagonal close packed structure?

A. A tetrahdral void is formed when a sphere of the second layer is

present above trinaglar void in the first layer.

B. All the triangular voids arenot covered by the spheres of the second

layer.

C.Tetrahedral voids are formed when the traingular voids in the

seconds layer lie above the triangular shapes of these boids do not

overlap.

D. Octadrdral obids are fomed when the traingular voids in the second

later exactly overlap with similar voids in the first layer.

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_n1JpLLdDtF6w

2. the value of magnetic moment is zero in the case of antiferromagnetic

substaence because the domains ........ .

A. get oriented in the direction of the applied magnetic field.

B. get oriented opposite to the direction of the applied magnetic field.

C.are oppositely oriented with resoect to each other without the

applications of amgnetic fields.

D. cancel out each other's magnetic moment.

Answer: C::D

o Watch Video Solution

3. Which of the folowings statements are not true ?

A. Vacancy defect results in a decrease in the density of the substance.


https://dl.doubtnut.com/l/_n1JpLLdDtF6w
https://dl.doubtnut.com/l/_vbMxcRXjnfMT
https://dl.doubtnut.com/l/_HVnY7GDcb6Mp

B. Intersitital defect results in an increase in the density of the

substance .

C. Impurity defect has no effect on the density of the substance.

D. Frenkel defect results in an increase in the density of the substance.

Answer: A::B::D

o Watch Video Solution

4. Which of the following statements are true about metals ?

A. Valence band overlaps with conduction band.

B. The gap between valence band and conduction band is negligible.

C.The gap between valence band and conducition band cannot be

determined.

D. Valance band amy remain partially filled.

Answer: A::B


https://dl.doubtnut.com/l/_HVnY7GDcb6Mp
https://dl.doubtnut.com/l/_WpJ2JhqLRa0m

° Watch Video Solution

5. under the influence of electric field , which of the following statement is

true about the movement of electrons and holes in p- type

semiconducter ?

A. Electron will move towards the posiitively charged plate through

electron holes.

B. Holes will appear to be moving towards the negatively charged

plate.

C.Both electrons and holes appear to move towards the positively

charged plate.

D. Movement of electrons is not related to the movement of holes.

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_WpJ2JhqLRa0m
https://dl.doubtnut.com/l/_pfUQfZiqwiOf
https://dl.doubtnut.com/l/_n2QsLojoa4ou

6. Which of the following statements are true about semiconductors?

A. Silicon doped with electron rich impurity is a p -type semiconductor.

B.Silicon doped with an electron rich impurity is an n-type

semiconductor.

C. Delocalised electrons increase the conductivity of doped silicon.

D.An electron vacancy increases the conductiviy of n-type

semiconductor.

Answer: A::D

o Watch Video Solution

7. An excess of potassium ions makes KCL crystals appear violet or lilac in

colour since ... .

A. Some of the anionic sites are occupied by an unpaired electron.

B. Some of the anionic sites are occupied by a pair of electrons.


https://dl.doubtnut.com/l/_n2QsLojoa4ou
https://dl.doubtnut.com/l/_6crUbdHc39ss

C. There are vacancies at some anionic sites.

D. F -centres are created which impart colour to the crystals.

Answer: a

° Watch Video Solution

8.the number of tetrahedral voids per unit cell in NaCl crystal is ............ .

A 4

B.8

C. Twice the number of octahedral voids.

D. Four times the number of octahedral voids.

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_6crUbdHc39ss
https://dl.doubtnut.com/l/_XcFkci1GMMEA

9. Amorphous solids can also be callled ... .

A. pseudo solids

B. true solids

C. super cooled liquids

D. super cooled solids

Answer: A::C

o Watch Video Solution

10. A perfect crystal of silicon (show in the fig below) is doped with some

elecments as given in the options. Which of these options show n-type


https://dl.doubtnut.com/l/_h8yFjrqTiIqZ
https://dl.doubtnut.com/l/_mCfMKHb7NlkW

semiconductors ?

Silicon atom



https://dl.doubtnut.com/l/_mCfMKHb7NlkW

J . \':5 p
D.
Answer: A::D

o View Text Solution

11. Which of the following statements are correct ?

A. Frrimagnetic substances lost ferrimagnetism on heating and
become paramagnetic.

B. Ferrimagnetic substances do not lose ferrimagnetism on heating
and remain ferrimagnetic .

C. Antiferromagnetic substances have domain structures similar to
ferromagnetic substances and their magnetic moments are not

cancelled by each other .


https://dl.doubtnut.com/l/_mCfMKHb7NlkW
https://dl.doubtnut.com/l/_ItCUUrugbraA

D. In ferromagnetic substances, all the domains get oriented in the

direaction of magnetic field and remain as such even after removing

magnetic field.

Answer: A::C

o View Text Solution

12. Which of the following features are not shown by quartz glass ?

A. This is a crystalline solid.

B. Refractive index is same in all the directions.

C. This has definite heat of fusion.

D. This is also called super cooled liquied .\

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_ItCUUrugbraA
https://dl.doubtnut.com/l/_WQOsvvoHBAXN
https://dl.doubtnut.com/l/_Do3eKrQulbY6

13. Which of the following cannot be regarded as molecular solid ?

A. SiC ( Silicon carbide)
B. AIN
C. Diamond

D. I

Answer: A::D

° Watch Video Solution

14.In which of the following arrangements, Octahedral voids are formed ?

A. hcp
B. bcc
C. simple cubic

D. fcc



https://dl.doubtnut.com/l/_Do3eKrQulbY6
https://dl.doubtnut.com/l/_iojbc3FZrPql

Answer: A::B

° Watch Video Solution

15. Frenkel defect is also known as ......... .

A. stoichiometric defect

B. dislocation defect

C. impurity defect

D. non- stoichiometric effect

Answer: B::D

° Watch Video Solution

16. Which of the following defects decrease the density ?

A. Intersitital defect


https://dl.doubtnut.com/l/_iojbc3FZrPql
https://dl.doubtnut.com/l/_bfbLSQvHhaJA
https://dl.doubtnut.com/l/_Ai7bxc3vtKT7

B. Vancancy defect

C. Frenkel defect

D. schottky defect

Answer: C::D

° Watch Video Solution

Short Answer Questions

1. why are liquids and gases categorised as fuids ?

° Watch Video Solution

2. Why are solids incompressible ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Ai7bxc3vtKT7
https://dl.doubtnut.com/l/_aOdgUZ02lwtT
https://dl.doubtnut.com/l/_nVGrI97E1oYS
https://dl.doubtnut.com/l/_nE8KWDOgITaH

3.Inspite of long range order in the arrangement of particles why are the

crystals usually not perfect ?

° Watch Video Solution

4.Why common salt (NaCl) sometimes appear yellow?

° Watch Video Solution

5.why is F'e0(s) not formed in stoichiometric compostion ?

° Watch Video Solution

6. why does white ZnO(s) becomes yellow upon heating ?

° Watch Video Solution



https://dl.doubtnut.com/l/_nE8KWDOgITaH
https://dl.doubtnut.com/l/_6bVMvcdiBzva
https://dl.doubtnut.com/l/_yoGA13B3DBG7
https://dl.doubtnut.com/l/_sZkG8e6vbYrn

7.why does the electrical conductivity of semiconductors increse with rise

in temperature?

o Watch Video Solution

8.1n a compound, nitrogen atoms (N) make cubic close packed lattice and
metal atoms (M) occupy one-third of the tetrahedral voids present.

Determine the formula of the compound formed by M and N ?

o Watch Video Solution

9. Under which situations can an amorphous substance change to

crystaline form?

A.As a result of slow heating and cooling over a long period, an

amorphous solid acquires some crystalline character e.g., window

glass of old buildings.


https://dl.doubtnut.com/l/_dPy3rEN5RBkZ
https://dl.doubtnut.com/l/_vgqOX01t3YYZ
https://dl.doubtnut.com/l/_WAT955UM3X6K

Answer: (i) — ©, (i) — (a), (ii1) — d, (iv) — b

° Watch Video Solution

10. (A) write two difference between crystalline solids and amorphous
solids ?

(b) Draw a diagram for anisotropic behaviour of crystalline solids.

° Watch Video Solution

11. What are crystalline and amorphous solids? Explain with examples.

° Watch Video Solution



https://dl.doubtnut.com/l/_WAT955UM3X6K
https://dl.doubtnut.com/l/_KqiYfHrBCApB
https://dl.doubtnut.com/l/_cdbRDTyJakBN

12. On the basis of nature of bonding , how can the solids be classified

into different types ?

° Watch Video Solution

13. Classify basis the following solids on bonding consdierations :

002, MgO, Al, H2, SI, Gd, Pd, AgC|

° Watch Video Solution

14. Explain with the help of diagrams the structrual differences between

three types of cubic crystals.

° Watch Video Solution

15. Define Body - centred cubic cell and Face-centrd cubic cells.

° Watch Video Solution



https://dl.doubtnut.com/l/_apOBKxwvkjUu
https://dl.doubtnut.com/l/_tv1rh1oqS3Gs
https://dl.doubtnut.com/l/_pVqbNUMqFeA4
https://dl.doubtnut.com/l/_5iz6XDl3DXL0

16. Unit cells can be divided into two categories, primitive and centred
unit cells.

(a) Differentiate between unit cell and crystal lattice.

(b) Calcualte the number of atoms per unit cell in the following:

(i) body centred cubic unit cell (bcc)

(ii) face centred cubic unit cell (fcc) .

° Watch Video Solution

17. Calculate the number of atoms in a face centred cubic unit cell.

° Watch Video Solution

18. What is the number of atoms in a body-centred cubic unit cell of a

monoatomic substance ? Give one example .

° Watch Video Solution



https://dl.doubtnut.com/l/_5iz6XDl3DXL0
https://dl.doubtnut.com/l/_YCCXzfTdEDkU
https://dl.doubtnut.com/l/_PmrX3SZwxsjM
https://dl.doubtnut.com/l/_HP0sMbBDEYhS

19. What is the difference between cubic close packing and hexagonal
close packing ? Give three examples of elements of each type. What is the

coordination number in each case ?

° Watch Video Solution

20. What are tetrahedral and octahdral voids ? How are their radii related

to the radii of the spheres in the close packed arrangement ?

° Watch Video Solution

21. Calculate the packing efficiency of a metal crystal for a simple cubic

lattice.

° Watch Video Solution



https://dl.doubtnut.com/l/_RVK6MIG2237E
https://dl.doubtnut.com/l/_nvQPacIfIjwy
https://dl.doubtnut.com/l/_J3FTSyVf6rD6

22. Name the ions which form the close - packed structure (along with the
type of packing ) and the ions which fill the viods (along with the types of

voids ) in the compounds. (i) NaCl (ii) Zn$ ( iii) CaF>

° Watch Video Solution

23. Draw the structure of NaCl and represent the coordinatin numbers of

Na* and Cl~ ion in the diagram.

° Watch Video Solution

24. What is the difference in the structures of zinc blende and wurtzite ?

° Watch Video Solution

25. Define radius-ratio. What is the coordination number if the radius

ratio of the compound is 0.52 ?

| e |


https://dl.doubtnut.com/l/_npXhap0BXZya
https://dl.doubtnut.com/l/_eKxIx39JhmR6
https://dl.doubtnut.com/l/_UyNdhXeYnPph
https://dl.doubtnut.com/l/_xxppIE9vWBNa

I & Watch Video Solution

26. Define radius ratio. What is the value of radius ratio for octahedral

geometry ?

° Watch Video Solution

27. For a face- centred cubic crystal of an element, prove that raidus ( r) of

the atoms is related to the atoms is related to the edge (a) as

r=a/22

° Watch Video Solution

28. For a body -centred cubic, crystal of an element, derive that

relationship between radius (r ) of the atoms and edge (a).

° Watch Video Solution



https://dl.doubtnut.com/l/_xxppIE9vWBNa
https://dl.doubtnut.com/l/_n2BbfC2QE2gy
https://dl.doubtnut.com/l/_9X2dNz9NggHF
https://dl.doubtnut.com/l/_JbzUMpF0E5Vt
https://dl.doubtnut.com/l/_qscCsVMaSifv

29. Explain how can you determine the atomic mass of an density of the

cubic crystal of an element whose edge is 'a' on and atomic mass is M.

° Watch Video Solution

30. What are point defects ? Describe Schottky defects in crystals.

° Watch Video Solution

31. Write the difference between Frenkel and Schottky defects.

° Watch Video Solution

32. Explain the nature of crystal defect produced when sodium Chloride is

doped with magnesium chloride.

° Watch Video Solution



https://dl.doubtnut.com/l/_qscCsVMaSifv
https://dl.doubtnut.com/l/_xTfiDKlU4BQJ
https://dl.doubtnut.com/l/_0II5rB6CIm2M
https://dl.doubtnut.com/l/_Gvfgq89dPJva

33. what are intersitials ? Explain with suitable examples .

° Watch Video Solution

34. Briefly explain what you understand by ' F-centre'.

° Watch Video Solution

35. Define the term doping. Pure silicon is an insulator. Silicon doped with
phosphorus is a semiconductor. Silicon doped with gallium is also a semi-

conductor. What is difference between the two types of semi-conductors

?

° Watch Video Solution

36. Explain Schottky defect in Stoichiometric crystals. What are the

consequences of Schottky and Frenkel defects in crystals ?

| e |


https://dl.doubtnut.com/l/_WR8dg8tSRxOb
https://dl.doubtnut.com/l/_LScub66X4BIo
https://dl.doubtnut.com/l/_moWMiL6lTPs6
https://dl.doubtnut.com/l/_yxZXNc2W7zvA

I & Watch Video Solution

37. What do you understand by imperfections in ionic crystals? Name the

types of imperfections which generally occur in ionic crystals

° Watch Video Solution

38. Explain the term 'Doping'.

° Watch Video Solution

39. State the difference between schottky and Frenkel defects ? Which of

these two changes the density of the solid and why ?

° Watch Video Solution



https://dl.doubtnut.com/l/_yxZXNc2W7zvA
https://dl.doubtnut.com/l/_c8wZh8sZDlhd
https://dl.doubtnut.com/l/_N7GdLwkImDJ5
https://dl.doubtnut.com/l/_AWuVEzkA7kFa

40. Explain Frenkel defect in ionic crystals. What type of compounds

exhibit this defect ?

° Watch Video Solution

41. How would you account for the following ?
(i) Frenkel defects are not found in alkali metal halides .
(ii) Schottky defects lower the density lower the density of related solids .

(iii) Impurity doped silicon is a semiconductor.

° Watch Video Solution

42. What is a semiconductor? Describe the two main types of

semiconductor and contrast their conduction mechanism.

° Watch Video Solution



https://dl.doubtnut.com/l/_fhsEO06DdlCC
https://dl.doubtnut.com/l/_VUzT5pfdveZy
https://dl.doubtnut.com/l/_wkK2LOV1vRql

43. what is doping ? What are n-type and p-type semiconductors ?

° Watch Video Solution

44, Solids can be classified into three types on the basis of their electrical
conductivities.
(i) Name three types of solids classified on the basis of electrical
conductivities.

(i) How will you explain such classification based on band theory ?

° Watch Video Solution

45. Explain ferromagnetism with suitable examples.

° Watch Video Solution

46. Difference between Diagmagnetism, Paramagnetism , Ferromagnetism

| e |


https://dl.doubtnut.com/l/_MxdEDWEzWDCR
https://dl.doubtnut.com/l/_DI1ov6028t3x
https://dl.doubtnut.com/l/_NOPFxbxG3AD3
https://dl.doubtnut.com/l/_cfFFu5YnrfSA

| & Watch Video Solution

47. Explain superconductivity.

° Watch Video Solution

48. Explain each of the following with a suitable example.

(i) paramagnetism (ii) Piezoelectric effect (iii) Frenkel defect in crystals.

° Watch Video Solution

49. Define the following terms in relation to crystalline solids :

(i) Unit cell (ii) Coordination number.

° Watch Video Solution



https://dl.doubtnut.com/l/_cfFFu5YnrfSA
https://dl.doubtnut.com/l/_fKXWHhVOqFZf
https://dl.doubtnut.com/l/_knhnC0CJW2Kf
https://dl.doubtnut.com/l/_0EpvuTWFmtwl

50. (a) What type of semiconductor is obtained when silicon is doped
with boron ?

(b) What type of magnetism is shown in the following alignment of
magnetic moments?

Tt

(c ) What type of point defect is produced when AgCl is doped with

CdCl, ?

o Watch Video Solution

51. (a) Based on the nature of intermolecular forces, classify the following
solids:

Silicon carbide, Argon

(b) ZnO turns yellow on heating. Why?

(c) What is meant by groups 12-16 compounds? Give an example.

o Watch Video Solution



https://dl.doubtnut.com/l/_KeLifItaGFWs
https://dl.doubtnut.com/l/_wqKPrXWPcmrX

52. (a) Based on the nature of the intermolecular foces, classify solids
benzene and silver.
(b) AgCl shows frenkel defect while NaCl does not. Give reason.

(c) What type of semi-conductor is formed when Ge is doped with Al ?

° Watch Video Solution

53. (a) Based on the nature of intermolecular forces, classify the following
solids:

Sodium sulphat, Hydrogen

(b) What happens when C'dCl, is doped with AgC1?

(c) why do ferrimagnetic substances show better magnetism than

antiferromagnetic substances?

° Watch Video Solution

Matching Type Questions



https://dl.doubtnut.com/l/_pADETctrD2aJ
https://dl.doubtnut.com/l/_G43dMD6yegvD
https://dl.doubtnut.com/l/_zGXcwWBNmZ3B

1. match the defects given in Column | with the statements in given

column II.

Column I Column IT

i) Simple vacancy defect ) shown by non- ionic solids and increase

( (a

(ii) Simple intersitial defect ~ (b) show by ionic solids and decreases dens
(iii) Frenkel defect ( ¢) shown byy non-ionic solids and density
(

iv) Schottky defect (d) Shown by ionic solids and density of |

o View Text Solution

2. match the type of unit cell given in Column | with the features given in

Column Il
Column I Column IT
(i) Primitive cubic unit cell (a) Each of the three perper
(ii) Body centred cubic unit cell (b) Number of atoms pe uni
(iii) Face centred cubic unit cell (c)Each of the three perpendi

(iv) End centred orthorhombic unit cell ~ (d) In addition to the contril
(e) In addition to the contri

o View Text Solution

3. Match the types of defect given in Column | with the statement given in

Column II.


https://dl.doubtnut.com/l/_zGXcwWBNmZ3B
https://dl.doubtnut.com/l/_VL6XDEMLD1VS
https://dl.doubtnut.com/l/_HH65A6PrJkNO

Column IT

Column I
(i) Impurity defect (a) NaCl with anionic sites called F-centres
(ii) Metal excess defect (b) FeO with Fe3 ™

(iii) Metal deficiency defect  (c) NaCl withSr?™ and some cationic sites

o View Text Solution

4. Match the items given in Column | with the items given in Column II.

Column IT

Column I
(a) p-type semiconductor

(i) Mg in solid state

(ii)MgCly inmolten state
(iii) Silicon with phosphorus
(iv) Geranium with boron

(b) n-type semiconductor
(c) electrolytic conductors

(d) Electronic conductors

o Watch Video Solution

5. Match the type of packing given in column | with the iterms given in

column Il.
Column| Column Il
A Square close packing in two 1. Triangular voids
dimensions
B.  Hexagonal close packingintwo | 2.  Pattern of spheres is repeated
dimensions in every fourth layer
C. Hexagonal close packing in 3. Coordination number = 4
three dimensions
D. Cybic cfose packing in three 4. Pattern of sphere is repeated in
dimensions alternate layers



https://dl.doubtnut.com/l/_HH65A6PrJkNO
https://dl.doubtnut.com/l/_ftNb1zvdKzn0
https://dl.doubtnut.com/l/_GvOlhRlZk1en

° Watch Video Solution

Column I ( Crystal system)
(A) Tetragonal
6. (B) Rhombic
(C)Monoclinic
(D) Triclinic

A.A-s ,B-r,Cp,Dq
B.Aq,Br,Cq,Dp
C. A, B-p,C-q, D-s

D.Ap,B-q,Cr,D-s

Answer: b

( Column IT (Axial ratio)

(Pla#b#ca=p=v=90°
(a=b#ca=p=7=90°
(t)a £ b+ ca £ B £ 90°
(s)a #b# ca=v=90° £

o View Text Solution

Column I (Crystal)
(A)CUSO4.5H20

(C) Dimaond
(D) Graphite

Column IT (Crystal system)
(p) Hexagonal

7. (B)NazSO4.1OH2O (q) Cubic

(r) Monoclinic

(s) Triclinic



https://dl.doubtnut.com/l/_GvOlhRlZk1en
https://dl.doubtnut.com/l/_dO9pSwaLQuAc
https://dl.doubtnut.com/l/_YxqZPEl6bqC9

o Watch Video Solution

8.

Column I (Type of crystal)  Column IT (Location of cations/anions

(A) NaCl (p) Cations -fcc, Anions- all tetrahedral voi
(B) ZnS (q) Anions -fcc, Cations-all tetrahedral voids
(C) CaF, (r) Anions-fcc, Cations-all octahedral voids
(D) Na,O (s) Anions-fcc,Cations - aternate tetrahedral

A.Ar,B-s,Cp,Dq

B.A-q,B-p, C-s, Dr

C. A, B-p, C-r, D-q

D. A, B-s,C-q, D-p

Answer: ¢

° View Text Solution



https://dl.doubtnut.com/l/_YxqZPEl6bqC9
https://dl.doubtnut.com/l/_URjpsSs2zzKj

9.

Column I (Defect)
(A) Schottky defect
B) Doping silicon with aluminium

(
(C) Doping silicon with arsenic
(

D) Heating NaCl crystal in presence of sodium vapour

A. Ass, B-q, C-r, D-p

B. A-q,B-p, C-r, D-s

C. A-q,B-s,C-q,Dp

D. A-s, B-r, C-q, D-p

Answer: b

Column IT (Effe
p) Crystal becor

(

(q) n-type semicc
(r) p-type semico
(

)
s)Density of the

o Watch Video Solution

Column I (Defect)
(A) Ferrites
10. (B)CrO,
(C) Nitric oxide (NO)
(D) Manganese dioxide(MnO-)

Column IT (Efect)
(p) Ferromagnetic
(q) Paramagnetic
(r
(

) Ferrimagnetic
s) Antiferromagnetic


https://dl.doubtnut.com/l/_73i8jQ2t7Glh
https://dl.doubtnut.com/l/_EIOCZxgz6oBb

A. A, B-q, C-p, D-s

B. A, B-s,C-q, D-p

C.Ar,B-s,C-q,D-p

D. A-s,B-p, C-r, D-q

Answer: d

o Watch Video Solution

11. Match the entries of column | with appropriate entries of column II.

Compound Magnetic property

(A)NaCl (p) Ferrimagnetic
(B)MnO (¢9) Paramagnetic
(C)CrCls (r) Ferromagnetic
(D)CrO, (s) Diamagnetic
(E)MgFe;O4 (t) Antiferromagnetic

A. A-p,B-r,C-q,D-t,E-s

B. A-t,B-q,C-r,D-p,E-s

C. ArB-t, C-q,D-p,E-s


https://dl.doubtnut.com/l/_EIOCZxgz6oBb
https://dl.doubtnut.com/l/_uWIB60EktOk6

D. A-s,B-t,C-q,D-r,E-p

Answer: (AT ; Bp,rs; Cr,Dq)

° Watch Video Solution

Assertion And Reason Type Question

1. Assertion :- (a) the total number of atoms present in a simple cubic unit

cell is one..

Reasn :-(R ) simple cubic cell has atoms at its corners , each of which is

shered between eight adjecent adjeacent unit cells.

A. Assertion and reason both are corrct statements and reason is

correct explanation for assertion.

B. Assertion and reson both are correct statements but reason is not

correct explanation for asseration .

C. Assertion is correct statement but reason is wrong statement .


https://dl.doubtnut.com/l/_uWIB60EktOk6
https://dl.doubtnut.com/l/_5hEdZCUf19bf

D. Assertion is wrong statement but reason is correct statement .

Answer: b

o Watch Video Solution

2. Assertion (A): Graphite is a good conductor of electricity, however,
diamond belongs to the category of insulators.

Reason (R): Graphite is soft in nature, on the other hand diamond is very
hard and brittle.
A. Assertion and reason both are corrct statements and reason is
correct explanation for assertion.
B. Assertion and reson both are correct statements but reason is not
correct explanation for asseration .
C. Assertion is correct statement but reason is wrong statement .

D. Assertion is wrong statement but reason is correct statement .


https://dl.doubtnut.com/l/_5hEdZCUf19bf
https://dl.doubtnut.com/l/_pHhc8PInqF7B

Answer: ¢

° Watch Video Solution

3. Assertion :- (A) total number of octahedral voids present in unit cell of
cubic close of each packing including the one that is present at the body
centre . Is four .
Reason :- ( R) Besides the body centre there is one octahedral void
present at the centre of each of the six faces of the unit cell and each of
which is shared between two adjeccent units cells.
A. Assertion and reason both are corrct statements and reason is
correct explanation for assertion.
B. Assertion and reson both are correct statements but reason is not
correct explanation for asseration .

C. Assertion is correct statement but reason is wrong statement .

D. Assertion is wrong statement but reason is correct statement .


https://dl.doubtnut.com/l/_pHhc8PInqF7B
https://dl.doubtnut.com/l/_sNWMj4KyvY62

Answer: b

o Watch Video Solution

4. Assertion : The packing efficiency is maximum for the fcc structure.

Reason : The cordination number is 12 in fcc structure.

A. Assertion and reason both are corrct statements and reason is

correct explanation for assertion.

B. Assertion and reson both are correct statements but reason is not

correct explanation for asseration .

C. Assertion is correct statement but reason is wrong statement .

D. Assertion is wrong statement but reason is correct statement .

Answer: ¢

o Watch Video Solution



https://dl.doubtnut.com/l/_sNWMj4KyvY62
https://dl.doubtnut.com/l/_P3u7D42YwDm6
https://dl.doubtnut.com/l/_JY39DWsxGnn8

5. Assertion :-(A) semiconductors are solids with conductivites in the

intermediate range from10 % — 10*ohm ~'m !

Reason :-(R ) internmediate conductivity in semiconductor Is due to
partially filled valence band .
A. Assertion and reason both are corrct statements and reason is
correct explanation for assertion.
B. Assertion and reson both are correct statements but reason is not
correct explanation for asseration .
C. Assertion is correct statement but reason is wrong statement .

D. Assertion is wrong statement but reason is correct statement .

Answer:

° Watch Video Solution

Long Answer Questions



https://dl.doubtnut.com/l/_JY39DWsxGnn8

1. with the help of a labelled diagram show that there are four octahedral

voids per unit cell in cubic close packed structure .

° Watch Video Solution

2.Show that in a cubic close packed structure, eight tetrahedral voids are

present per unit cell.

° Watch Video Solution

3. How does the doping increase the conductivity of semiconductor ?

° Watch Video Solution

4. A sample of ferrous oxide has actual formula Fejg3071 go. In this
sample what fraction of metal ions are Fe’" ions? What type of non-

stoichiometric defect is present in this sample ?

| e |


https://dl.doubtnut.com/l/_Cs4nzxkJB6eI
https://dl.doubtnut.com/l/_YiYgQqpWb2Sn
https://dl.doubtnut.com/l/_fNf3tvpNwcMA
https://dl.doubtnut.com/l/_yG9KKNXhSQxU

| & Watch Video Solution I

5. What are amorphous solids ? Give their important properties and uses.

° Watch Video Solution

6. What is space lattice and unic cell ? What do you understand by simple,

face centred and body centred unit cells?

° Watch Video Solution

7. Briefly explain how the packing of the constituent particles in a crystal

takes place.

° Watch Video Solution



https://dl.doubtnut.com/l/_yG9KKNXhSQxU
https://dl.doubtnut.com/l/_uzIYH7a2WrhC
https://dl.doubtnut.com/l/_0w48tjuvNBud
https://dl.doubtnut.com/l/_HQMN757V9ZGF

8. Derive the following relationships for cubic crystals of an element :
(i) For FCC,7 = a /2+/2

(i) For BCC,7 = 1/3a /4

° Watch Video Solution

9. Derive an expression for density of a cubic crystal from the edge of the

cubic crystal of an element in terms of Sl units.

° Watch Video Solution

Additional Questions

1. Crystalline solids are anisotropic in nature. What does this statement

mean ?

° Watch Video Solution



https://dl.doubtnut.com/l/_UuGPZOuiCPxq
https://dl.doubtnut.com/l/_R0BiP8BxaJCU
https://dl.doubtnut.com/l/_zjLpivgzMKIp
https://dl.doubtnut.com/l/_tubhWCc4hcVg

2. How can a substance be made amorphous?

° Watch Video Solution

3. What is photovoltaic cell ?

° Watch Video Solution

4. What type of crystalline solid is graphite ?

° Watch Video Solution

5. Classify the following into ionic, molecular,cvalent and metallic crystals.

Bronze, Dry ice, Nitre and Diamond

° Watch Video Solution



https://dl.doubtnut.com/l/_tubhWCc4hcVg
https://dl.doubtnut.com/l/_kQfqzb3L7XP1
https://dl.doubtnut.com/l/_joqkUdkehgn1
https://dl.doubtnut.com/l/_anUVvTLEKuoq

6. Classify the following substances into ionic, covalent, molecular or
metallic.

MgO, SO,, I, HyO(ice), SiO, (quartz), brass.

° Watch Video Solution

7. Which type of solid is SiC ?

° Watch Video Solution

8. Write a feature which will distinguish a metallic solid from an ionic

solid.

° Watch Video Solution

9. What type of interactions hold together the molecules in a polar

crystalline solid ?

| e |


https://dl.doubtnut.com/l/_D1I4tA84S0DU
https://dl.doubtnut.com/l/_xQpToZrLx8I4
https://dl.doubtnut.com/l/_Lo3Jw1KhSePP
https://dl.doubtnut.com/l/_w0cfBLiAgpu4

I & Watch Video Solution

10. Write any two differences between amorphous solids and crystalline

solids.

° Watch Video Solution

1. In NaCl crystal the Cl™ ions are in f.c.c. arrangement. Calculate the

number of Cl™ ions in unit cell.

° Watch Video Solution

12. How many atoms can be assigned to its unit cell if an element forms (i)

a body centred cubic cell and i) face centred cubic cell ?

° Watch Video Solution



https://dl.doubtnut.com/l/_w0cfBLiAgpu4
https://dl.doubtnut.com/l/_BzBsQnMRO1sk
https://dl.doubtnut.com/l/_0RMaJsfoDMbb
https://dl.doubtnut.com/l/_O5uwnuMHPXJi

13. A metallic crystal cystallizes into a lattice containing a sequence of
layers ABABAB.... Any packing of spheres leaves out voids in the

lattice. What percentage by volume of this lattice is empty spece?

° Watch Video Solution

14. Given packing efficiency and coordination number of the following
crystal structres .

(a) body centred cubic (b) cubic close packing

° Watch Video Solution

15. What is the corrdination number of an octahedral voids ?

° Watch Video Solution



https://dl.doubtnut.com/l/_GG8N2lx5cHgM
https://dl.doubtnut.com/l/_C1SACkIMoR7B
https://dl.doubtnut.com/l/_e69mWXf9zGCl

16. Ina crystal of zinc sulphide, zinc occupies tetrahedral voids. What is

the coodination number of zinc ?

° Watch Video Solution

17. How may octahedral voids are present in 1 mole of a compound having

cubic close packed structure ?

° Watch Video Solution

18. Arrange the following accroding to their packing fraction:

simple cubic, face-centred cubic, body -centred cubic.

° Watch Video Solution

19. Write the coordination number of each ion in the following crystals .

(i) Nacl (ii) CsCl (iii) ZnS (iv) CaFy (v) NasO

| e |


https://dl.doubtnut.com/l/_i64XPbUg0n5h
https://dl.doubtnut.com/l/_TE8ILoyqc0eZ
https://dl.doubtnut.com/l/_hxGHUp88XMnJ
https://dl.doubtnut.com/l/_sXMDMpqQ0B20

I & Watch Video Solution

20. A solid substance AB has a rock salt geometry. What is the
coordination number of A and B ? Ho amy atoms oif A and B are presnet

in the unit cell ?

° Watch Video Solution

21. How can you convert NaCl structure into CsCl structure and vice versa

?

° Watch Video Solution

22. MgO has a structure of NaCl and TiCl has the structure of CsCl. What

are the coordination number of ions in each (MgO and TiCl)

° Watch Video Solution



https://dl.doubtnut.com/l/_sXMDMpqQ0B20
https://dl.doubtnut.com/l/_ktoN9LVtYYi4
https://dl.doubtnut.com/l/_0rjO063TUDHY
https://dl.doubtnut.com/l/_CLypCY5BIfOv
https://dl.doubtnut.com/l/_nKVq7z8Iqy6U

23.Name a compound having body centred cubic unit cell crystal lattice.

° Watch Video Solution

24. A compound A B, possesses the CaF, type crystal structure. The co-

ordination number of A" and B~ ions is the crystal will be:

° Watch Video Solution

25. Define coordination number of a metal ion an ionic crystal.

° Watch Video Solution

26. what is the corrdination number of
(i) Sodium in sodium oxide (Na,O) ? (ii) oxide ion in sodim oxide (Na,O)
?

(iii) Calcium in calcium fluoride (CaF5) ? (iv) Zinc in zinc blende (ZnS) ?

° Watch Video Solution



https://dl.doubtnut.com/l/_nKVq7z8Iqy6U
https://dl.doubtnut.com/l/_a2L7Ee6J8DMX
https://dl.doubtnut.com/l/_xdNtVOE1zbst
https://dl.doubtnut.com/l/_z0CBdB9yAWbY

27. what is the effect of pressure on NaCl type crystals ?

° Watch Video Solution

28. What type of structures are exhibited by (a) BaCly(b) NayO

° Watch Video Solution

29. In the compound AX, the radius of AT ionis 95 pm and that of X ~
ion is 181 pm. Predict the crystal structure of AX and write the

coordination number of each of the ions.

° Watch Video Solution

30. Silver crystallises with face - centred cubic unit cells .each side of the

unit cell has a length of 409 pm . What is the radius of an atom of silver ?


https://dl.doubtnut.com/l/_z0CBdB9yAWbY
https://dl.doubtnut.com/l/_xdFbzK7jfuPH
https://dl.doubtnut.com/l/_xOlQsEpphIWq
https://dl.doubtnut.com/l/_U24FpSPhm70C
https://dl.doubtnut.com/l/_BNgx41zbnaUI

(Assume that each face atom is touching the four corner atoms.)

° Watch Video Solution

31. Write expression for molar mass, M ( in kg mol ~! ) of a body-centred

cubic crystal of an ionic compound if it has an edge length of 'a’ metre

and a density of 'd' kg m ~3

° Watch Video Solution

32. What are stoichiometric defects or intrinsic defects in ionic crystals ?

° Watch Video Solution

33. What are intersitials in a crystal ?

° Watch Video Solution



https://dl.doubtnut.com/l/_BNgx41zbnaUI
https://dl.doubtnut.com/l/_cJM34aHejiNL
https://dl.doubtnut.com/l/_lxhfaSdVdJFN
https://dl.doubtnut.com/l/_xaF7dj7cisFM

34. Schottky defect.

o Watch Video Solution

35. Explain the term ' Dislocations' in relation to crystals ?

o Watch Video Solution

36. Give the name of one solid which shows both Schottky and Frenkel

defects?

o Watch Video Solution

37. What are non-stoichiometric compounds ?

o Watch Video Solution



https://dl.doubtnut.com/l/_igDig2RkpGc9
https://dl.doubtnut.com/l/_JJE5eZtFP7pW
https://dl.doubtnut.com/l/_SZoWQIBYzlFh
https://dl.doubtnut.com/l/_iy7Ndnut5d92

38. When does Frenkel defect arise ? Give reason .

° Watch Video Solution

39. What other elements may be added to silicon to make electrons

available for conduction of an electric current?

° Watch Video Solution

40. Why does Frenkel defect not change the density of AgCl crystals ?

° Watch Video Solution

41. Mention one property which is caused due to the presence of F-centre

in a solid .

° Watch Video Solution



https://dl.doubtnut.com/l/_Ql2WJolcEfUT
https://dl.doubtnut.com/l/_aVABZftnesKG
https://dl.doubtnut.com/l/_qHxlnMMSTlqw
https://dl.doubtnut.com/l/_pIaNO3Kl6mrM
https://dl.doubtnut.com/l/_r9icyMf5hVPE

42. Name the compound that can be added to AgCl so as to produce

cation vacancies.

o Watch Video Solution

43. What is meant by point defect in crystals ?

o Watch Video Solution

44. What type of crystal defect is produced when sodium chloride is

doped with MgCl, ?

o Watch Video Solution

45.What is potassium chloride sometimes violet instead of pure white ?

o Watch Video Solution



https://dl.doubtnut.com/l/_r9icyMf5hVPE
https://dl.doubtnut.com/l/_ofhelFsHTvcO
https://dl.doubtnut.com/l/_wLZKH8IX1QDT
https://dl.doubtnut.com/l/_DeU1e9iDIOrD
https://dl.doubtnut.com/l/_0SdusXnMN2ES

46. What is the difference between 13-15 and 12-16 compounds ?

° View Text Solution

47. What is F-centre ?

o Watch Video Solution

48. Name the non-stoichiometric point defect responsible for the colour

of alkali metals halides.

o Watch Video Solution

49. Name the type of defect that occurs in the crystals of zinc sulphide.

o Watch Video Solution



https://dl.doubtnut.com/l/_0SdusXnMN2ES
https://dl.doubtnut.com/l/_miohwreEvL9V
https://dl.doubtnut.com/l/_hCQv0kwbWMqt
https://dl.doubtnut.com/l/_qCGnw0SszQRr

50. which point defect in crystals of a solid does not change the density

of the soild ?

o Watch Video Solution

51. Which point defect in crystals of a solid decreases the density of the

solid?

o Watch Video Solution

52. Which stoichiometric defect in crystals increses the density a solid?

o Watch Video Solution

53. Intrinsic and extrinsic semiconductors

o Watch Video Solution



https://dl.doubtnut.com/l/_sC0zuR1OoIjs
https://dl.doubtnut.com/l/_BvvVw6KGxjVT
https://dl.doubtnut.com/l/_c3bsMhH5A11z
https://dl.doubtnut.com/l/_yhqMXePVNTFM
https://dl.doubtnut.com/l/_GTDLDqDVS6Zx

54. What type of semi-conductors is produced when silicon is doped with

arsenic?

° Watch Video Solution

55. How do paramagnetic substances differ from ferromagnetic ?

° Watch Video Solution

56. What happens when a ferromgnetic or anti - ferromagnetic or a

ferrimagnetic solid is heated ?

° Watch Video Solution

57. Ferromagnetic subtances make permanent magnets. Give reason.

° Watch Video Solution



https://dl.doubtnut.com/l/_GTDLDqDVS6Zx
https://dl.doubtnut.com/l/_bTGaVPnON1iV
https://dl.doubtnut.com/l/_UXY0mT9bGKfF
https://dl.doubtnut.com/l/_OjZmmvDRUEgL
https://dl.doubtnut.com/l/_rdwq7b9VkbDp

58. What happens when ferrimagnetic Fe3O, is heated to 850 K and why

?

° Watch Video Solution

59. What type of substances exhibit antiferromagnetism ?

° Watch Video Solution

60. How is electrical conductivity caused in (a) semiconductors, (b) metals,

and (c) inoic compounds?

° Watch Video Solution

61. How do the electrical conductivity and resistivity of metallic
conductors, semi-conductors, and super conductors vary with

temperature ?

| o WMl L\ C Al ikl n



https://dl.doubtnut.com/l/_rdwq7b9VkbDp
https://dl.doubtnut.com/l/_P70vjkr7QLiB
https://dl.doubtnut.com/l/_5pqfqO9jlFK9
https://dl.doubtnut.com/l/_LhcwVjnUk0E3
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62. How may the conductivity of an intrinsic semiconductor be increased ?

° Watch Video Solution

63. What is energy gap in band theory ? Compare its size in conductors,

semiconductors and insulators.

° View Text Solution

64. What type of substances would make better permanent magnets,

ferromagnetic or ferrimagnetic? Justify your answer.

° Watch Video Solution

65. What | a semiondutor ? Mention the two main types of

semiconductor.


https://dl.doubtnut.com/l/_LhcwVjnUk0E3
https://dl.doubtnut.com/l/_Nsm7VHp5mg83
https://dl.doubtnut.com/l/_hRtCje3vmYis
https://dl.doubtnut.com/l/_mxWhwMzczmZh
https://dl.doubtnut.com/l/_23RrtyvkdEN6

° Watch Video Solution

66. Define superconductivity of a substance .

° Watch Video Solution

Hots Questions

1. If the atoms of an element have the radius r, then in a primitive cubic
unit cell, calculate

(a) the length of the face diagonal. (b) the lenth of the body diagonal.

° Watch Video Solution

2. 0ut of NaCl and CsCl, which on is more stable and why ?

° View Text Solution



https://dl.doubtnut.com/l/_23RrtyvkdEN6
https://dl.doubtnut.com/l/_4oCY14F2wQMM
https://dl.doubtnut.com/l/_IN8edgEvGIye
https://dl.doubtnut.com/l/_gM4PiGxea31R
https://dl.doubtnut.com/l/_CoqlmknMBLPN

3. In a crystal, Frenkel defect is not shown by alkali metal halides buy

sliver halides show. Why ?

o View Text Solution

4. What is the arrangement of atoms in the lattice structure of diamond

and give contribution of each C atom ?

o View Text Solution

5. The figures given show the location of atoms in three crystallographic
planes in a fcc lattice. Draw the unit cell for the corresponding structure

and identify these planes in your diagram.

° View Text Solution



https://dl.doubtnut.com/l/_CoqlmknMBLPN
https://dl.doubtnut.com/l/_9O91FWIRHWlB
https://dl.doubtnut.com/l/_jAzAwsRc0rRR
https://dl.doubtnut.com/l/_xFe5bYtW2KGY

6. If 7ny- and r¢i- represent the radii of Na™ and Cl~ ions
respectively and n is the number of NaCl units per unit cell, derive an

expression for molar volume of the crystal in terms of x4+, tc1- and n.

° View Text Solution

Hots Problems

1. Lithium borohydride (LiBH), crystallizes in an orthorohombic system

having 4 molecules per unit cell. The unit cell dimensions are :
a = 6.81A and ¢ = 7.17A. Calculate the density of the crystal (At. Mass

of Li = 7, B = 11, H = 1u).

° Watch Video Solution

2. If the crystallises in zinc blende structure with I~ ions at lattice

points. What fraction of tetrahedral voids is occupied by Ag ™ ions ?

° Watch Video Solution



https://dl.doubtnut.com/l/_xFe5bYtW2KGY
https://dl.doubtnut.com/l/_i7Q3P2Mu7Nuw
https://dl.doubtnut.com/l/_H5a8RKOs0pse

3. A compound consisting of the monvalent ions, A", B~ crystallizes in
the body -centred cubic lattice. (i) What is the formula of the compound ?
(ii) If one of A" ions from the corner is replaced by a monovalent ion

C . What would be the simplest formula of the resulting compound ?

o View Text Solution

4. Calcium metal crystallizes in a face -centred cubic lattice
with edge of 0.556 nm. Calculate the density of the metal

if it contains (i) 0.5 % Frenkel defects (ii) 0.2 % Schottky defects .

o View Text Solution

5. There is a collection of crystalline substances in a hexagonal closed
packing. If the density of matter is 2.6g/cm3, what would be the average
density of matter in collection? What fraction of space is actually

unoccupied ?


https://dl.doubtnut.com/l/_H5a8RKOs0pse
https://dl.doubtnut.com/l/_fUiKilcJA6re
https://dl.doubtnut.com/l/_wjgqN5kF34bb
https://dl.doubtnut.com/l/_mukg9e87bqG8

° Watch Video Solution

6. You are given marbles of dimeter 10 mm. they are to be placed such
that their centres are lying in a spuare bound by four lines each of length
40 mm. what will be the arrangemnt of marbles in a plane so that
maximum number of marbles can be placed inside the area ? Sketch the
diagram and derive an expression for the number of marbles per unit

area.

P
e
o
s
e
A

| ° View Text Solution


https://dl.doubtnut.com/l/_mukg9e87bqG8
https://dl.doubtnut.com/l/_bYIbLKmYP8cQ

7. Lithium iodide crystal has a face - centred cubic unit cell. If the edge

length of the unit cell is 620 pm, determine the ionic radius of I ~ ion.
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° View Text Solution

8. When heated above 916° C, iron changes, its crystal structure from

body centred cubic to cubic closed packed structure. Assuming that the


https://dl.doubtnut.com/l/_bYIbLKmYP8cQ
https://dl.doubtnut.com/l/_it72ch1A6hKC
https://dl.doubtnut.com/l/_1yRyoitynaFk

metallic radius of an atom does not change, calculate the ratio of the

density of the bcc crystal to that of ccp crystal.

° Watch Video Solution

9. X-ray diffraction studies show that edge length of a unit cell of NaCl is
0.56 nm. Density of NaCl was found to be 2.16g /cc. What type of defect
is found in the solid? Calculate the percentage of Na™ and Cl~ ions

that are missing.

° Watch Video Solution

Value Based Questions

1. Maneesh , a student of class XIl, watched a programme on TV where it

was being show how use of polythene bags blocked the sewer system and
how sometimes the polythene bags thrown as garbage into the streets

were swallowed by the animals resulting into their death. Maneesh was


https://dl.doubtnut.com/l/_1yRyoitynaFk
https://dl.doubtnut.com/l/_yhegSFEAsMRo
https://dl.doubtnut.com/l/_TB14kdPu5MGb

highly upset and he discussed the problem with the class teacher to
creater an awakening among his class-mates.

After reading the above paragraph, answer the following question s :

(@) What values do you attache to Maneesh's observation on TV and
iscussion with his class teacher ?

(b) What is the basic reason to the harmful effects of use of polythene

bags ? What alternative do you suggest ?

o View Text Solution

2. Aneesh, a student of Class XII, went to a hospital along with his mother.
There he saw a woman patient whose neck was highly swollen. He asked
his mother what had happened to this woman. She told him that this
woman had a problem of thyroid disorder which was due to deficiency of
iodine.

After reading the above paragraph, answer the following questions :

(@) What values do you attach to the information conveyed by Aneesh's

mother to him ?


https://dl.doubtnut.com/l/_TB14kdPu5MGb
https://dl.doubtnut.com/l/_LiP4XqYwPu3K

(b) What is the simplest way to follow to save ourselves from this disease

?

° View Text Solution

Multiple Choice Questions

1. Which of the following exists as covalent crystals in the solid state?

A. Phosphorus

B. lodine

C. Silicon

D. Sulphur

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_LiP4XqYwPu3K
https://dl.doubtnut.com/l/_cuNViru3vLQC

2. Which of the following statements about amorphous solid is incorrect

?

A. They melt over a range of temperature

B. They are anisotropic

C.There is no orderly arrangement of particles

D. They are rigid and incompressible

Answer: D

o Watch Video Solution

3. How many unit cells are present in a cube - shaped ideal crystal of NaCl

of mass 1.00 g ? [ atomic masses : Na =23,Cl-=35.5]

A.5.14 x 10

B.1.28 x 10*

C.1.71 x 10!


https://dl.doubtnut.com/l/_j0wcd6tMnjMM
https://dl.doubtnut.com/l/_y0s8ta0IdN94

D.2.57 x 10%!

Answer: C

° Watch Video Solution

4.1n a face centred cubic lattice, atom A occupies the corner positions
and atom B occupies the face centred positions. If one atom of B is
missin from one of the face centred points,, the formula of the compound
is :

A AB,

B. A2B3

D. A,B

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_y0s8ta0IdN94
https://dl.doubtnut.com/l/_mNraRitdVMUT

5.The vacant space in bcc lattice unit cell is

A.0.23

B.0.32

C.0.26

D.0.48

Answer:

o View Text Solution

6. If spheres of radius 'r' are arranged in ccp fashion (ABC ABC..) the

vertical distance between any two consecutive A layers is

A4 2
.4r 3
B. 4 3
.Ar 5
C.6r

D.7,/6


https://dl.doubtnut.com/l/_Gf13QJuBJnc6
https://dl.doubtnut.com/l/_eNIbwSODDuNN

Answer:

° Watch Video Solution

7. The pyknometric density of sodium chloride crystal s
2.165 x 10°kgm 2 while its X ray density is 2.178 x 10°kgm % the
fraction of unoccupied sites in NaCl crystal is

A.5.96

B.5.96 x 102

C.5.96 x 10"

D.5.96 x 103

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_eNIbwSODDuNN
https://dl.doubtnut.com/l/_Z5hrJvwHHf84

8. The fraction of total volume occupied by the atom present in a simple

cubic is

o3 &~

E

Answer:

o Watch Video Solution

9. The packing efficiency of the two dimensional square unit cell show in
the adjoining fig ,. Is
' (##PR_CHE_VO1 XIl_CO1 E20 009 QO1.png" width="80%">

A.0.3927

B. 0.6802


https://dl.doubtnut.com/l/_DHCwjZ0kRB6e
https://dl.doubtnut.com/l/_7NbwLsr6fg5k

C.0.7405

D. 0.7854

Answer: D

° View Text Solution

10.In a solid AB having the NaCl structure, A atom occupies the corners
of the cubic unit cell. If all the face-centred atoms along one of the axes
are removed, then the resultant stoichiometry of the solid is

A.AB,

B. A,B

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_7NbwLsr6fg5k
https://dl.doubtnut.com/l/_noPHSeTCycbs

1. A compound M, X, has cubic close packing (ccp) arrangement of X. its
unit cell structure is shown below. The empirical formula of the

compound is

-0

o Q MET

?’ L X ®

/./ A.WL

&

A. MX

B. M X,

C. My X

D. M5 X4

Answer: C


https://dl.doubtnut.com/l/_noPHSeTCycbs
https://dl.doubtnut.com/l/_wi39z0NPoeOq

o View Text Solution

12. A mineral of titanium (perovskite) is found to contain calcium ions at

the corners, oxygen atoms at the face centres and titanium atoms at the

centre of the cube. The oxidation state of titanium in the mineral is

A +2

B.+3

C.+4

D.+1

Answer: C

o Watch Video Solution

13. Calculate the number of tetrahedral voids in the unit cell of a face-

centred cubic lattice of similar atoms.


https://dl.doubtnut.com/l/_wi39z0NPoeOq
https://dl.doubtnut.com/l/_UPshLXsVy8H4
https://dl.doubtnut.com/l/_94ebJCYdHpAW

A 4

B.6

C.8

D.12

Answer: C

o Watch Video Solution

14. Structure of a mixed oxide is cubic closed - packed (ccp) .The cubic unit
cell of mixed oxide is composed of oxide ions .One fourth of the
tetrahedral voids are occupied by divalent metal A and the octahedral
voids are occupied by a monovelent metal B .The formula of the oxide is
A AyB;0,
B. AB,O,

C. ABO,

D. A3, BO,


https://dl.doubtnut.com/l/_94ebJCYdHpAW
https://dl.doubtnut.com/l/_rpiAFq2KkK7Y

Answer: A

° Watch Video Solution

15. If the unit cell of a mineral has cubic close packed (ccp) array of oxygen
atoms with m fraction of octahedral holes occupied by aluminium ions
and n fraction of tetrahedral holes occupied by magnesiums ions, m and

n respectively, are

Al 1
278
B.1, —
C1 1
272
Dl 1
"4’ 8
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_rpiAFq2KkK7Y
https://dl.doubtnut.com/l/_If2Wxmh9rQCM

16. The arrangement of X ~ ions around A7 ion in solid AX is given in

the fig. (not drawn to scale). If the radius of X = is 250 pm, the radius of

At s

A.104 pm

B.125 pm

C.18 pm


https://dl.doubtnut.com/l/_F7ChBzK7wW5r

D.57 pm

Answer: B

° View Text Solution

17. A metal crystallises in a face centred cubic structure. If the edge length
of its unit cell is 'a' the closest approach between two atoms in metallic

crystal will be

A \/Qa

a
B. —

V2

C.2a

D. 2v/2a

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_F7ChBzK7wW5r
https://dl.doubtnut.com/l/_ar7L2xUxPOGg
https://dl.doubtnut.com/l/_XJGFJzBZbveg

18. In calcium, fluoride having the florite structures. The coordination
number for calcium ion (C’a2+) and fluoride ion (F 7) are

A.4 and 2

B.6and 6

C.8and 4

D.4 and 8

Answer: D

o Watch Video Solution

19.1n an ionic compound A" X ~,theradiiof A™ and X ~ ions ar 1.0pm
and 2.0om, respectively. The volume of the unit cell of the crystal AX will
be:

A. 27pm?

B. 64pm?


https://dl.doubtnut.com/l/_XJGFJzBZbveg
https://dl.doubtnut.com/l/_ecYpTNI8a97k

C. 125pm?

D. 216pm?

Answer: C

° Watch Video Solution

20. A solid compound XY has NaCl structure. If the radius of the cation
is 100 pm, the radius of the anion (Y _) will be

A. 2751

B.322.5 pm

C.241.5pm

D.165.7 pm

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ecYpTNI8a97k
https://dl.doubtnut.com/l/_aRVkm1vNAUdH
https://dl.doubtnut.com/l/_EDYz5RJ7cfwP

21.  The ionic radii of AT and B~ ions are
0.98 x 107 '% and 1.81 x 10 '%m The coordinatyion number of each
ionin ABis

A2

B.6

C.4

D.8

Answer: A

o Watch Video Solution

22. a metal crystallizes with a face-centered cubic lattice.The edge of the

unit cell is 408 pm. The diameter of the metal atom is :

A. 288 pm

B.408 pm


https://dl.doubtnut.com/l/_EDYz5RJ7cfwP
https://dl.doubtnut.com/l/_1tauF3HGi0CR

C.144 pm

D. 204 pm

Answer: C

° Watch Video Solution

23. Sodium metal crystallises in body centred cubic lattic with cell edge

4.29A What is the radius of sodium atom ?

A. 572 A

B.0.93 A

C.1.86 A

D.3.22 A

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_1tauF3HGi0CR
https://dl.doubtnut.com/l/_M8gmlyUuFiyF
https://dl.doubtnut.com/l/_y7BJXT5xWhVq

24. A given metal crystalline out with a cubic structure having edge
length of 361 pm .if there are four metal atoms in one unit cell, what is
the radius of metal atom?

A. 80 pm

B.108 pm

C.40pm

D.127 pm

Answer: a

o Watch Video Solution

25.The edge length of face centred cubic unit cell is 5.8 pm. if the radius

of the caiton is 110 pm. The radius of the anion is

A.144 pm

B. 288 pm


https://dl.doubtnut.com/l/_y7BJXT5xWhVq
https://dl.doubtnut.com/l/_EIF3UX4nket7

C.618 pm

D.398 pm

Answer: d

° Watch Video Solution

26. C'sClcrystallizes in body centred cubic lattice. If "a’ is its edge length

then which of the following expressions is correct ?

Arcsy +To- = \/§a

B.7¢s+ + 1o~ = 3a
C. Tost +re—- :3—;
V3
D.’T‘CS+ +’I"Cl— = TCL
Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_EIF3UX4nket7
https://dl.doubtnut.com/l/_rxTDYoIDELVv
https://dl.doubtnut.com/l/_N3Hz7EWnZ8yx

27.If a is the length of the side of a cube, the distance between the body

centred atom and one corner atom in the cube will be:

Answer: d

o Watch Video Solution

28.The edge length of a cube is 400 pm .its body diagonal would be

A.500 pm

B. 600 pm

C.566 pm

D. 693 pm


https://dl.doubtnut.com/l/_N3Hz7EWnZ8yx
https://dl.doubtnut.com/l/_erCYmPa0om5R

Answer: D

° Watch Video Solution

29. If 'a’ stands for the edge length of the cubic systems: simple

cubic,body centred cubic and face centred cubic then the ratio of radii of

the spheres inthese systems will be respectively,

1 1
A. —a.i
2 4 9 2
1 _ 1
2 x/i
1 V3 V2
C.—a:—:—a
2 2 2
D.la:+/3a:/a
Answer: ¢

° Watch Video Solution



https://dl.doubtnut.com/l/_erCYmPa0om5R
https://dl.doubtnut.com/l/_IeDLDI4nkTRv

30. A metal has an fcc latticed.The edge length of the unit cell is 404 pm
The density of the metal is 2.72g /cm ~® .The molar mass of the metal is
(N4 Avogadro's constant = 6.2 X 1023mol_1)

A. 40gmol !

B. 30gmol !

C.27gmol 1

D. 20gmol ~!

Answer:

o Watch Video Solution

31. The number of atoms is 100 g of a fcc crystal with density = 10.0

g/cm3 and cell edge equal to 200 pm is equal to

A5 x 102

B.5 x 10%


https://dl.doubtnut.com/l/_vl8TX1YoWHBq
https://dl.doubtnut.com/l/_Sr7qDi0YiPHk

C.6 x 10%

D.2 x 10%

Answer: d

° Watch Video Solution

32. Ice crystallises in a hexagonal lattice having a volume of the unit cell
as 132 x 10~ *em?® . If density of ice at the given temperature is 0.92

gem 3, the number of H,O molecules per unit cell is

Al
B.2
C.3

D.4

Answer: b

° View Text Solution



https://dl.doubtnut.com/l/_Sr7qDi0YiPHk
https://dl.doubtnut.com/l/_fApUfOzhoB8j

33. if the edge length of a NaH unit cell is 488 pm, what is the length of

Na-H bond if it crystallises in the fcc structure ?

A 122 pm

B. 244 pm

C.488 pm

D. 976 pm

Answer: d

o Watch Video Solution

34. Lithium has a bcc structure Its density is 530kgm % and its atomic
mass is 6.94gmol ! .Calculate the edge length of a unit cell of lithium

metal (N4 = 6.02 x 10%mol ")

A.527 pm


https://dl.doubtnut.com/l/_fApUfOzhoB8j
https://dl.doubtnut.com/l/_mO70fAXyUCLk
https://dl.doubtnut.com/l/_89zI9o5HDXdl

B. 264 pm

C.154 pm

D.352 pm

Answer: a

° Watch Video Solution

35.The incorrect statement regarding defects in crystalline solids is

A. Frenkel defect is a dislocation defect

B. Frenkel defect is found in halids of alkaline metals

C. Schottky defects have no effect on the density of crystalline solids

D. Frenkel defects decrease the density of crystalline solids

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_89zI9o5HDXdl
https://dl.doubtnut.com/l/_h1r18ct1NtyG
https://dl.doubtnut.com/l/_3gIuKsdUpKwb

36. In NaCl is doped with 10~ mol % of ScCl, , the concentration of
cation vacancies will be (N4 = 6.02 x 10**mol ')

A.6.02 x 10"mol !

B.6.02 x 10°mol !

C.6.02 x 10'%mol 1

D.6.02 x 10""mol !

Answer: b

o View Text Solution

37. The crystal with metal deficiency defect is:

A. Nadcl

B. FeO

C. KCl

D.ZnO


https://dl.doubtnut.com/l/_3gIuKsdUpKwb
https://dl.doubtnut.com/l/_nsOyPrBVmEc5

Answer: ¢

° Watch Video Solution

38. Experimentally it was found that a metal oxide has formula M, ¢5O.
Metal M is present as M2" and M3" in iyts oxide. Fraction of the metal
which exists as M?" would be

A. 0.0508

B. 0.0701

C.0.0408

D. 0.0605

Answer: b

° Watch Video Solution

39. Substance which is weakly repelled by a magnetic field is


https://dl.doubtnut.com/l/_nsOyPrBVmEc5
https://dl.doubtnut.com/l/_AEVWNbPC3Smn
https://dl.doubtnut.com/l/_WnkvRyMDYhZ0

A.O,

B. H,O

C. CT’02

D. Fe30,

Answer: a

° Watch Video Solution

40. Which of the following metal oxides is anti-ferromagnetic in nature?

A. M’I’L02

B. T30,

C. VO,

D. CT’02

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_WnkvRyMDYhZ0
https://dl.doubtnut.com/l/_m1jwV9a5YGjO

41.The energy gap (Eg) between valence band and conduction band for

diamond , silicon and germanium are in the order

A. E,( diamond) < E, (Silicon) < E, ( germanium)
B.E, (diamond) < E(silicon) < E, (germanium)

C.E, (diamond) = E,

s (silicon) = E,

s ( germanium)

D.E, (diamond) < E, (germanium) < E, (silicon)

Answer:

° View Text Solution

42. Which of the following compound is metallic and ferromagnetic ?

A.Cr 02

B.VO,

C. M’I’L02


https://dl.doubtnut.com/l/_m1jwV9a5YGjO
https://dl.doubtnut.com/l/_RyYbx03JRrpj
https://dl.doubtnut.com/l/_WP8xrJsAh3nr

D. TiO,

Answer: b

° View Text Solution

43. For which crystal anion-anion contact is valid ?

A. NaF

B. Nal

C.CsBr

D. KCl

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_WP8xrJsAh3nr
https://dl.doubtnut.com/l/_esbiD51fgY51

44. Each rubidium halide crystallising in the NaCl-type lattice has a unit
cell length 0.30A greater than that for corresponding potassium salt
(rx+ = 1.33A) of the same halogen. Hence, ionic radius of Rb* is

A.1.03 A

B.118 A

C.148 A

D.1.63 A

Answer: ¢

o Watch Video Solution

45. For a solid with the adjoining structure, the coordination number of

the points A and B respectively are


https://dl.doubtnut.com/l/_vmflfuYJIA1s
https://dl.doubtnut.com/l/_pEuaVzMMChrp



https://dl.doubtnut.com/l/_pEuaVzMMChrp
https://dl.doubtnut.com/l/_K7MA2LyAVR2Y

46. If the positions of Na™ and Cl~ are interchanged in NaCl, having
fcc arrangement of C1™ ions then in the unit cell of NaCl
A. Na™ ions will decrease by 1 while C1~ ions will increase by 1.
B. Na™ ions will increase by 1 while Cl~ ions will decrease by 1
C.Number of Na™ and CI~ ions will remain the same

D. The crystal structure of NaCl will change.

Answer:

o Watch Video Solution

47. Which of the following statements is not correct ?

A.The fraction of the total volume unoccupied by the atoms in a

primitive cell is 0.48.

B. Molecular solids are generally volatile

C. The number of carbon atoms in a unit cell of Diamond is 4.


https://dl.doubtnut.com/l/_K7MA2LyAVR2Y
https://dl.doubtnut.com/l/_2ClXcTfB96dh

D. The number of Bravais lattices in which a crystal can be categorized

is 14.

Answer:

° Watch Video Solution

48. KCl crystallises in the same type of lattices as does NaCl. Given that
rna+ /T~ = 0.55 and rg+ /rg- = 0.74 . Calculate the ratio of the
side of the unit cell of KCl to that of NaCl.

A. 1123

B. 0.891

C. 1414

D.0414

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_2ClXcTfB96dh
https://dl.doubtnut.com/l/_10q3pGFQscdK

49. Which has no rotaition of symmetry ?

A. Hexogonal

B. orthorhombic

C. Cubic

D. Triclinic

Answer:

o Watch Video Solution

50. Which is the incorrect statement ?

A. FeOg g3 has non-stoichiometric metal deficiency defect

B. Density decreases in case of crystals with Schottky's defect

C.NacCl (s) insulator , silicon is semiconductor, silver is conductor,

quartz is piezoelectric crystal


https://dl.doubtnut.com/l/_10q3pGFQscdK
https://dl.doubtnut.com/l/_URm6UJp0djV7
https://dl.doubtnut.com/l/_s3aFDyOaAYUI

D. Frenkel defect is favoured in those ionic compounds in which the

sizes of cations and anions are almost equal

Answer:

° Watch Video Solution

li Multiple Choice Questions

1. Which of the following statements are not true ?

A. An element with BCC structure has two atoms per unit cell.

B. An ionic compound A" B~ with BCC structure has one AB formula
unit per unit cell.

C. The shape of the octahedral void is octahedral.

D.The edge of the crystal AT B~ is equal to the distance between

A" and B ions.


https://dl.doubtnut.com/l/_s3aFDyOaAYUI
https://dl.doubtnut.com/l/_ummPeSeZnCiG

Answer:

° Watch Video Solution

2. Which of the following are not true about hexagonal close packing ?

A. it has a coordination number of 6.

B. It has 26% empty space.

C. It is ABCABC...type of arrangement.

D. It is as closely packed as body centred cubic packing .

Answer:

° Watch Video Solution

3. which of the following are true ?

A.In NaCl crystals , Na " ions are present in all the octahedral voids.


https://dl.doubtnut.com/l/_ummPeSeZnCiG
https://dl.doubtnut.com/l/_6fSSW9ktufVF
https://dl.doubtnut.com/l/_CAij9cCZYmHp

B.In ZnS ( zinc blende) , Zn®t ions are present in alternate
tetrahedral voids.
C.In CaF;, F ~ ions occupy half the octahral voids .

D.In NayO, O®~ ions occupy half the octahedral voids.

Answer:

o Watch Video Solution

4. Crystal systems in which no two axial lengths are equal are

A. Tetragonal

B. Orthorhombic

C. Monoclinic

D. Triclinic

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_CAij9cCZYmHp
https://dl.doubtnut.com/l/_F7i3EW40LyWQ

5. A metal has cubic close packed (ccp) arrangement the layer sequence of

which is show below :

A face diagonal pases through the centre of atom 4 and the centre (s) of

which other atom (s) ?

Al

B.2,5

C. 8,12

D.9,10


https://dl.doubtnut.com/l/_F7i3EW40LyWQ
https://dl.doubtnut.com/l/_jxuAtArzl8OC

Answer:

° View Text Solution

6. The density of KBr is 2.75g/cm3 . The length of the unit cell is 654 pm.
Atomic mass of K= 39, Br =80. Then what is true about the predicted
nature of the solid ?

A lthas 4K+ and 4Br~ ions per unit cell

B. It is face -centred

C. It has rock- salt type structure

D. It can have schottky defects

Answer:

° Watch Video Solution

7.which of the following statements are correct ?


https://dl.doubtnut.com/l/_jxuAtArzl8OC
https://dl.doubtnut.com/l/_dh93N1Cde5by
https://dl.doubtnut.com/l/_MmSKJnH8jh4G

A. The coordination number of each type of ion in CsCl crystal is 8.

B. A metal that crystallizes in bcc structure has coordination number
of 12.

C. A unit cell of an ionic crystl shares some of its ions with other unit
cells.

D.The length of the edge of unit cell of NaCl is 552 pm

(rne+ =95 pm ,rg- = 181pm)

Answer:

o Watch Video Solution

8.The correct statement(s) regarding defects in solids is (are)

A. Frenkel dectes are usually favoured by a very small difference in the

size of the cation and anion

B. Frenkel defect is dislocation defect


https://dl.doubtnut.com/l/_MmSKJnH8jh4G
https://dl.doubtnut.com/l/_t1n2tttcw6hG

C. Trapping of an electron in the lattice leads to the formation of F-

centre

D. Schottky defects have no effect on the physical properties of solids

Answer:

o Watch Video Solution

9. With respect to graphite and diamond, which of the following

statement(s) given below is (are) correct ?

A. Graphite is harder than diamond

B. Graphite has higher electrical conducitivity than diamond .

C. Graphite has higher thermal conducitivity than diamond

D. Graphite has higher C-C bond order than diamond .

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_t1n2tttcw6hG
https://dl.doubtnut.com/l/_3y7VdUlxqdqU

10. The correct statement (s) for cubic close packed (ccp) three
dimensional structure is (are)
A. The number of neighbours of an atom present in the topmost layer
is 12.
B. The efficiency of the atom packing is 74 %
C. The number of octahedral and tetrahedral voids per atom are 1 and
2 respectively.

D. The unit cell edge length is 24/2 times the radius of the atom.

Answer:

° Watch Video Solution

lii Multiple Choice Questions



https://dl.doubtnut.com/l/_3y7VdUlxqdqU
https://dl.doubtnut.com/l/_jePrf22QSeOx

1. By X-ray studies, the packing atoms, in a crystal of gold is found to be in
layers such that starting from any layer, every fourth layer is found to be
exactly idenctical. The density of gold is found to be 19.4gem ~2 and its
atomic mass is 197 a.m.u.
The coordination number of gold atom in the crystal is

A4

B.6

C.8

D.12

Answer:

o Watch Video Solution

2. By X-ray studies, the packing atoms, in a crystal of gold is found to be in
layers such that starting from any layer, every fourth layer is found to be

exactly idenctical. The density of gold is found to be 19.4gem ~2 and its


https://dl.doubtnut.com/l/_1tE0gtJdOP9v
https://dl.doubtnut.com/l/_e2VVN1w6m1v9

atomic mass is 197 a.m.u.

The fraction occupied by gold atoms in the crystal is

A.0.52

B. 0.68

C.0.74

D.1.0

Answer:

o Watch Video Solution

3. By X-ray studies, the packing atoms, in a crystal of gold is found to be in
layers such that starting from any layer, every fourth layer is found to be
exactly idenctical. The density of gold is found to be 19.4gem 2 and its
atomic mass is 197 a.m.u.

The length of the edge of the unit cell will be

A.407 pm


https://dl.doubtnut.com/l/_e2VVN1w6m1v9
https://dl.doubtnut.com/l/_Iqutl1fXRMzw

B.189 pm

C.814 pm

D. 204 pm

Answer:

o Watch Video Solution

4. By X-ray studies, the packing atoms, in a crystal of gold is found to be
in layers such that starting from any layer, every fourth layer is found to
be exactly idenctical. The density of gold is found to be 19.4gcm ~* and
its atomic mass is 197 a.m.u.
Assuming gold atom to be spherical , its radius will be

A.203.5 "pm"(2)

B.143.9 pm

C.176.2 pm

D.287 .8 pm


https://dl.doubtnut.com/l/_Iqutl1fXRMzw
https://dl.doubtnut.com/l/_gMunkuA6tmFL

Answer: ¢

° Watch Video Solution

5. No crystal is found to be prefect at room temperature. The defects
present in the crystals can be stoichimetric or non-stoichiometric. Due to
non-stoichiometric defects, the formula of the ionic compound is
different from the ideal formula. For example, the ideal formula of ferrous
oxide should be FeO but actually in one sample, it was found to be Fej g3
O. This is because the crystal may have some ferric ions in place of ferrous
ions. These defects change the properties of the crystals. In some cases,
defects are introduced to have crystals of desired properties as required
in the field of electronics. Doping of elements of Group 14 with those of
Group 13 or 15 is most common. In ionic compounds, usually impurities
are introduced in which the cation has higher valency than the cation of
the parent crystal, e.g, SrCl, into NaCl.

which one of the following doping will produces p-type semiconductor ?

A. Silicon doped with arsenic


https://dl.doubtnut.com/l/_gMunkuA6tmFL
https://dl.doubtnut.com/l/_87rkMTeUAgT6

B. Germanium doped with phosphorus

C. Germanium doped with aluminium

D. Silicon doped with phosphours

Answer: c

o Watch Video Solution

6. No crystal is found to be prefect at room temperature. The defects
present in the crystals can be stoichimetric or non-stoichiometric. Due to
non-stoichimetric defects, the formula of the ionic compound is different
from the ideal formula. For example , the ideal formula of ferrous oxide
should be FeO but actually in one sample , it was found to be F'ejg30.
This is because the crystal may have some ferric ions in place of ferrous
ions. These defects change the propeties of the crystals. In some cases,
defects are introduced to have crystals of desired properties as required
in the field of electronics. Doping of elments of Group 14 with those of

Group 13 or 15 is most common. In ionic compounds, usually impurities


https://dl.doubtnut.com/l/_87rkMTeUAgT6
https://dl.doubtnut.com/l/_91ZO2FGdSDz8

are introduced in which the cation has higher valency than the cation of
the parent crystal, e.g, SrCl, into NaCl.
which one of the following defects does not affect the density of the
crystal ?

A. Schottky defect

B. Interstitial defect

C. Frenkel defect

D.Both in (b) and (c)

Answer: ¢

o Watch Video Solution

7. In an ideal crystal, the entropy of the constituents at absolute zero
temperature (OK) is zero. However, the crystals generally suffer from
certain defects also called imperfections They may be both electronic and
atomic in nature. The atomic imperfections may be stoichiometric

(Schottky and Frenkel defects) or non-stoichiometric (metal excees and


https://dl.doubtnut.com/l/_91ZO2FGdSDz8
https://dl.doubtnut.com/l/_O6MlMWY8e0ga

metal deficiency defects). In addition to these, there are impurity defects
which are caused by the addition of certain impurities of metals and this
is known as dopping. The dopping leads to semi conductors which may
be either n-type or p-type in nature.

In stoichiometric defects, the ratio of positive and negative ions as

indicated by chemical formula of the compound:

Answer: REMAINS SAME

o Watch Video Solution

8. In hexogonal systems of crystals, a frequently encountered
arrangement of atoms is described as a hexagonal prism. Here, the top

and bottom of the cell are regular hexongonas and three atoms are


https://dl.doubtnut.com/l/_O6MlMWY8e0ga
https://dl.doubtnut.com/l/_2y3BcKC0PMXg

sandwiched inbetween them. A space filling model of this structure called
haxagonal closed packed (HCP) is constituted of a sphere on a flat surface
surrounded in the same plane by six identical spheres as closely as
possible . Three spheres are then placed over the first layer so that they
touch each other and represent the second layer. Finally, the second layer
is covered with a third layer that is identical to the bottom layer that is
identical to the bottom layer in relative position. Assume radius of every
sphere to be 'r'.

The empty space in this HCP unit cell is

A.0.26

B.6

D.17

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_2y3BcKC0PMXg

9. In a hexaonal system system of cycstals, a frequently encountered
arrangement of atoms is described as a hexagonal prism. Here, the top
and bottom of the cell are refular hexagons, and three atoms are
sandwiched in between them. A space-cilling model of this structure,
called hexagonal close-paked is constituted of a sphere on a flat surface
surrounded in the same plane by six identical spheres as closely as
possible. Three spherres are then placed overt the first layer so that they
toych each other and represent the second layer so that they toych each
other and present the second layer. Each one of the three spheres
touches three spheres of the bottom layer. Finally, the second layer is
convered with a third layer identical to the bottom layer in relative
position. Assume the radius of every sphere to be r.

The voume of this hcp unit cell is

A. 24/2r®
B. 16+/2r3

C.12/2r3

64 3
3v/3

D.



https://dl.doubtnut.com/l/_DbOjr1nNn9CQ

Answer: d

° Watch Video Solution

10. In hexogonal systems of crystals, a frequently encountered
arrangement of atoms is described as a hexagonal prism. Here, the top
and bottom of the cell are regular hexongonas and three atoms are
sandwiched inbetween them. A space filling model of this structure called
haxagonal closed packed (HCP) is constituted of a sphere on a flat surface
surrounded in the same plane by six identical spheres as closely as
possible . Three spheres are then placed over the first layer so that they
touch each other and represent the second layer. Finally, the second layer
is covered with a third layer that is identical to the bottom layer that is
identical to the bottom layer in relative position. Assume radius of every
sphere to be 'r'.

The empty space in this HCP unit cell is

A.0.74

B.0.476


https://dl.doubtnut.com/l/_DbOjr1nNn9CQ
https://dl.doubtnut.com/l/_kk9CiwPh4ysX

C.0.32

D.0.26

Answer: c

° Watch Video Solution

Matrix Match Type Question

Column I (Type of crystal) Column II (Example/Property)

(A) Ionic solids (p) Dry ice
1. (B) Molecular solids (q) Brass
(C) Covalent solids (r) Generally insulators
(D) Metallic solids (s) Generally have low melting points

° Watch Video Solution



https://dl.doubtnut.com/l/_kk9CiwPh4ysX
https://dl.doubtnut.com/l/_X5euvwq1zq3X

Comlumn I (type of packing) Column IT ( Metal possessing it /Spac

(A) Hexagonal cubic packing (hcp) (p) Iron
(B) Cubic close packing (ccp) (a) 52%
(C) Body centred cubic (bcc) (r) 68%
(D) Simple cubic (s) 74%

° Watch Video Solution

3. Match the crystal systems/unit cells mentioned in colunn | with their
characteristic features mentioned in column II. Indicate your answer by

darkening the appropriate bubbles of the 4 x 4 matrix given in the ORS.

Column I Column IT

(A) simple cubic and face-centred cubic (p) have these cell parameters &
(B) Cubic and rhombohedral (q) are two crystal systems
(C) Cubic and tetragonal (r) have only two crytallograph
(D) Hexagonal and monoclinic (s) belong to the same crystal s;

° View Text Solution

Integer Type Questions


https://dl.doubtnut.com/l/_OR0QM5v8FvXn
https://dl.doubtnut.com/l/_IXqzs9ub67jq
https://dl.doubtnut.com/l/_xGOvQDNUgTOA

1. A cubic unit cell has one atom on each corner and one atom on each

body diagonal. The number of atoms in the unit cell is

° Watch Video Solution

2. In hexagonal close packing, the difference, in the number of

respecitvely, and octahedral voids per unit cell is

° Watch Video Solution

3. NH4+ and Br~ ions have ionic of 143 pm and 196 pm respecitvely.

The coordination number of NH4Jr ionin NH,Br is

° Watch Video Solution

4.1ron (I1) oxide has a cubic strcuture and each unit cell has side 5 A. If the

density of the oxide is 4 g cm ~3, the number of oxide ions present in


https://dl.doubtnut.com/l/_xGOvQDNUgTOA
https://dl.doubtnut.com/l/_efgIKEZ82Goa
https://dl.doubtnut.com/l/_c25TwQNKx4Ki
https://dl.doubtnut.com/l/_hiST9QS4GkIW

each unit cell is ( Molar mass of FeO =

72g mol !, Ny = 6.02 x 10?*mol ~*

° Watch Video Solution

5. A3 ions replace Na™ ions at the edge centres of NaCl lattice. The
number of vacancies in one mole NaCl is found to be z x 10%3. The value

of x approximately is

° Watch Video Solution

6. The oxide T'l,,CasBasCu30q is found to be superconductor at 125 K.

the value of n is

° Watch Video Solution

7. The coordination number of Al in the crystalline state of AICl; is

° Watch Video Solution



https://dl.doubtnut.com/l/_hiST9QS4GkIW
https://dl.doubtnut.com/l/_OUYi4kEjHmJm
https://dl.doubtnut.com/l/_Yr5kIGRUrzj2
https://dl.doubtnut.com/l/_YArQsTRVBQYB

8. The number of hexagonal faces that are present in a truncated

octahedron is

° Watch Video Solution

9. A crystalline solid of a pure substance has a face-centred cubic
structure with a cell edge of 400 pm. If the density of the substance in
the crystal is 8gem ~ 2, then the number of atoms present in 256g of the

crystal is N x 10**. The value of N is

° Watch Video Solution

Assertion Reason Type Question

1. Statement -1: Covalent crystals have the highest melting point .

Statement 2: Covalent bonds are stronge than ionic bonds.


https://dl.doubtnut.com/l/_YArQsTRVBQYB
https://dl.doubtnut.com/l/_fhSJslA16RJN
https://dl.doubtnut.com/l/_haZTfdQ1nabk
https://dl.doubtnut.com/l/_bd5rnAdYbimR

A. Statement 1 is True , Statementy -2 True , Statement -2 is a correct

explanation for statement -1.

B. Statement 1 is True , Statement -2 is True , Statement -2 in NOT a

correct explanation of statement -1.

C. Statement -1is True , Statement -2 is False.

D. Statement -1 is False , Statement -2 is True.

Answer: b

o Watch Video Solution

2. Statement -1: In NaCl crystal , all the octahdefral voids are occupied by
Na™ ions.
Statement-2 : The number of octahedral voids is equal to the number of

Cl™ ions in the packing .

A. Statement 1 is True , Statementy -2 True , Statement -2 is a correct

explanation for statement -1.


https://dl.doubtnut.com/l/_bd5rnAdYbimR
https://dl.doubtnut.com/l/_i5nlgeE9l8yl

B. Statement 1 is True , Statement -2 is True , Statement -2 in NOT a

correct explanation of statement -1.

C. Statement -1is True , Statement -2 is False.

D. Statement -1 is False , Statement -2 is True.

Answer: d

o Watch Video Solution

3. Assertion : The octahedral viods have double the size of the tetrabedral

voids in a crystal

Reason: The number of tetrahedral voids is double the number of

octabehedral voids is a crystal

A. Statement 1 is True , Statementy -2 True , Statement -2 is a correct

explanation for statement -1.

B. Statement 1 is True , Statement -2 is True , Statement -2 in NOT a

correct explanation of statement -1.


https://dl.doubtnut.com/l/_i5nlgeE9l8yl
https://dl.doubtnut.com/l/_ZvNG6uk8H888

C. Statement -1is True , Statement -2 is False.

D. Statement -1 is False , Statement -2 is True.

Answer: a

° Watch Video Solution

4. Statement 1: In any ionic solid [MX] withschotty defects, the number of
positive and negative ions are same

Statement 2: Equals number of cation and anion vacancies are present .

° Watch Video Solution

5. Assertion (A): Triclinic system is the most unsymmetrical system.

Reason(R): No axial angle is equal to 90° in triclinic system.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZvNG6uk8H888
https://dl.doubtnut.com/l/_psZEjVq1Reap
https://dl.doubtnut.com/l/_b0KCCTGbOGIT

6. Assertion . Graphite is an example to hexogonal crystal system.

Reason . For a tetragonal system,a = b # ¢c,a = 8 = 90°, v = 120°

° Watch Video Solution

7. Assertion : C'sCT has body - centred cunic arrangement

Reason: CsC1T has one and 8CI " ion is its unit cell

° Watch Video Solution

8. Assertion . Hexagonal close packing is equally closely packed than cubic
close packing .
Reason. Hexagonal close packing has a corrdination number of 12

whereas cubic close packing has a coordination number of 8.

° Watch Video Solution



https://dl.doubtnut.com/l/_mLoCxIq5VuQ5
https://dl.doubtnut.com/l/_t8UCrUW5sM5y
https://dl.doubtnut.com/l/_aPIZQ1gdbAGq

9. Assertion (A) : Zinc blende and wurtzite both have f arrangement of
S2~ jons.

Reason (R ) : A unit cell of both has four formula units of ZnS.

° Watch Video Solution

10. Assertion: In a crystal, the size of the cation is larger in a tetrahedral
hole than in an octahedral hole.

Reason: Cations occupy more space than atoms in crystal packing

° Watch Video Solution

11. Assertion. In a unit cell of NaCl, all Cl™ ions as will they touch each
other.

Reason. Radius ratio 7, /r_ in NaCl is 0.414.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZmnhUjHnRPp5
https://dl.doubtnut.com/l/_SqhsWOa9B1ge
https://dl.doubtnut.com/l/_KCxu0kdWO7ky
https://dl.doubtnut.com/l/_n6nst28v99YD

12. Assertion:If the length of the unit cell of LICT having NaC'I structure
is 5.14A, the ionic radius of CI ~ ion is .82A
Rason : Anion- anion contact is retaned inLiC1T structure because anion

constitute the lattice

° Watch Video Solution

13. Assertion. The sum of the radii of Na™ and C1~ ions in NaCl cystal is
281 pm Hence, edge of the unit cell is 281 pm.
Reason. Edge of the unit cell is the distance between the centres of

Na* and Cl~ ions touching each other.

° Watch Video Solution

14. Assertion (A) : Frenkel defects are shown by AgX.

Reason (R): Ag® ions have small size.

° Watch Video Solution



https://dl.doubtnut.com/l/_n6nst28v99YD
https://dl.doubtnut.com/l/_pURHYae7wF5y
https://dl.doubtnut.com/l/_8LU4N1N2gQ8v
https://dl.doubtnut.com/l/_30imc0dnjZbE

15. Assertion. No compound has both Schottky and Frenkel defects.

Reason. Both defects change the density of the soild .

° Watch Video Solution

16. Assertion. When 1.0 mol of NaCl is doped with 103 mol SrCl,, the
number of cationic sites remaining vacant is 103

Reason. Each SrCl, unit produces two cation vacancies.

° Watch Video Solution

17. Assertion (A) : Antiferromagnetic substances on heating to high
temperature become paramagnetic.

Reason (R) : On heating, the randomization of spins occurs.

° Watch Video Solution

Important Questions


https://dl.doubtnut.com/l/_30imc0dnjZbE
https://dl.doubtnut.com/l/_6LP0JD2nlCxs
https://dl.doubtnut.com/l/_Goo2PE5nzMpS

1. Why is glass considered a supercooled liquid?

° Watch Video Solution

2. (a) ‘stability of a crystal is reflected in the magnitude of its melting
point’. Comment.

(b) The melting points of some compounds are given below : Water = 273
K, Ethyl alcohol = 155.7 K, Diethyl ether = 156.8 K, Methane = 90.5 K. What

can you say about the intermolecular forces between these molecules ?

° Watch Video Solution

3. Solid A is very hard electrical insulator in solid as well as in molten
state and melts at an extremely high temperature. What type of solid is

it?

° Watch Video Solution



https://dl.doubtnut.com/l/_6FYnLuZMdkkc
https://dl.doubtnut.com/l/_7tK0UhoBjEzx
https://dl.doubtnut.com/l/_O51mRXaS1qDW
https://dl.doubtnut.com/l/_pTiMZsAIBlul

4. Three elements P, Q and R crystallise in a cubic solid lattice with P
atoms at corners Q atoms at the body centre and R atoms at the centre

of edges, then write the formula of the compound.

° Watch Video Solution

5. What is meant by the term "coordination number"?
b. What is the coordination number of atoms:
i.in a cubic-packed structure?

ii. In a body-centreds structure?

° Watch Video Solution

6. Arrange the following accroding to their packing fraction:

simple cubic, face-centred cubic, body -centred cubic.

° Watch Video Solution



https://dl.doubtnut.com/l/_pTiMZsAIBlul
https://dl.doubtnut.com/l/_K4P4w0YCCAAi
https://dl.doubtnut.com/l/_8mE7uS3dbxZO

7. Ferrimagnetic substance show better magnetism than

antiferromagnetic Substances. Why ?

o Watch Video Solution

8. In a crystalline solid anions B are arranged in cubic close packing.
Cation A are equally distributed between octahedral and tetrahedral

voids. If all the octahedral voids are occupied, the formula for the solid is

o Watch Video Solution

9. In the mineral, spinel, having the formula MgAl,0O, oxide ions ar
arranged , in the cubic close packing, Mg?" ions occupy the tetrahedrel
voids while AI* " ions occupy the octahedral voids.

(i) What precnetage of tetrahedral voids is occupied by Mg? ™ ions ?

l3+

(ii) What precentage of octahedral voids is occupied by Al°™ ions ?

o Watch Video Solution



https://dl.doubtnut.com/l/_gNHYDIWbQn2T
https://dl.doubtnut.com/l/_lrMIKbGhRzJK
https://dl.doubtnut.com/l/_W5A3mjGCngHT

10. A compound is formed hexagonal close-packed structure. What is the
total number of voids in 0.5 mol of it? How many of these are tetrahedral

voids?

o Watch Video Solution

11. An ionic compand made up of atoms A and B has a face- centred cubic
arrangement in which atoms A are at the cornere and atoms B are at the
face- centres. If one of the atoms is missing from the corrner, what is the

simplest formula of the compound ?

o Watch Video Solution

12. Br~ ions form a close packed structure. If the radius of Br™ ions is
195 pm, calculate the radius of the cation that just fits into the
tetrahedral hole. Can a cation A having a radius of 82 pm be shipped

into be octahedral hole of the crystal A™ Br~ ?

| o WMl L\ dan Ol iklmn


https://dl.doubtnut.com/l/_8MKWhYTE9F7j
https://dl.doubtnut.com/l/_OetGbFVbJeSd
https://dl.doubtnut.com/l/_K2BFko5JtGNr
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13. If the radius of the octaheral void is » and the radius of the atoms in

close-packing is R, derive relation between r and R

° Watch Video Solution

14. Gold has a close-packed structure which can be viewed as-spheres
occupying 0.74 of the total volume. If the density of gold is 193 g/cc,

calculate the apparent radius of a gold ion in the solid

° Watch Video Solution

15. An element with molar mass 2.7 x 102 kg per mole forms a cubic
unit cell with edge length 405 pm. If its density is 2.7 x 10® , what is the

nature of the cubic unit cell ?

° Watch Video Solution



https://dl.doubtnut.com/l/_K2BFko5JtGNr
https://dl.doubtnut.com/l/_vNEwChbW8v70
https://dl.doubtnut.com/l/_ECwkj9eqTrRw
https://dl.doubtnut.com/l/_Z3NvnoxD68R4
https://dl.doubtnut.com/l/_SuHOkKKFFYR1

16. The composition of a sample of Wustite is Fejg30109. What

percentage of the iron is present in the form of Fe(III)?

° Watch Video Solution

17. Aluminium crystallises in a cubic close packed structure. Its metallic
radius is 125 pm.
(i) What is the length of the side of the unit cell ?

(ii) How many unit cells are there in 1.00cm?® of aluminium ?

° Watch Video Solution

18. If NaCl is doped with 102 mol percent of SrCl,, what is the

concentration of cation vacancy?

° Watch Video Solution



https://dl.doubtnut.com/l/_SuHOkKKFFYR1
https://dl.doubtnut.com/l/_cs0n9LhdROrr
https://dl.doubtnut.com/l/_wO10T9AjD1BB

19. What type of defect can arise when a solid is heated?

Which physical property is affected by it and in what way?

° Watch Video Solution

20. Zinc oxide is white but it turns yellow on heating. Explain.

° Watch Video Solution

21. What type of stoichiometric defect is shown by:

(a) ZnS (b) AgBr

° Watch Video Solution

22. Non-stoichiometric cuprous oxide. Cuy;O can be perpared in

laboratory. In this oxide, copper-to-oxygen ratio is slightly less than 2 : 1.


https://dl.doubtnut.com/l/_brN4Ug21A6Qj
https://dl.doubtnut.com/l/_nUIbYLK0YeWB
https://dl.doubtnut.com/l/_fUa6uVxm4BXA
https://dl.doubtnut.com/l/_TCsT4YVAgWjI

can you account for the fact that this substance is a p-type

semiconductors?

° Watch Video Solution

23. why does the electrical conductivity of semiconductors increse with

rise in temperature?

° Watch Video Solution

24. What type of substances would make better permanent magnets,

ferromagnetic or ferrimagnetic? Justify your answer.

° Watch Video Solution

25. What is a semiconductor? Describe the two main types of

semiconductor and contrast their conduction mechanism.

° Watch Video Solution



https://dl.doubtnut.com/l/_TCsT4YVAgWjI
https://dl.doubtnut.com/l/_Cil9kipddYDx
https://dl.doubtnut.com/l/_mJjzo7JQsWi8
https://dl.doubtnut.com/l/_7sC7yI9Y5jqX

26. What do you understand by curie temperature ?

° Watch Video Solution

27.Why is coordination number of 12 not found in lonic crystals ?

° Watch Video Solution

Advanced Problems

1. A bcc lattic is made up of hollow spheres of X. spheres of soldid 'Y, are
present in hollow spheres of X. The radius of 'Y' is half of the radius of 'X'.
Calculate the ratio of the total volume of spherees of 'X' unoccupied by Y

in a unit cell and volume of the unit cell ?

o Watch Video Solution



https://dl.doubtnut.com/l/_7sC7yI9Y5jqX
https://dl.doubtnut.com/l/_PIZSUyoMbt9G
https://dl.doubtnut.com/l/_uNHsXsRUScXW
https://dl.doubtnut.com/l/_zvXikDPezFyg
https://dl.doubtnut.com/l/_ObduE0taMdLy

2. A metal crystallizes into two cubic phases, face-centred cubic and body-
centred cubic, which have unit cell lengths 3.5 and 3.0A4, respectively.

Calculate the ration of densities of fcc and bcc.

o Watch Video Solution

3.The density of solid argon is 1.65g /mL at —233° C' . If the argon atom
is assumed to be sphere of radius 1.54 x 10~ 8c¢m, what percentage of

solid argon is apparentaly empty space ? (At. Wt. of Ar = 40)

o Watch Video Solution

4. In the cubic crystal of C’sC’l(d = 3.97gcm_3), the eight corners are
occupied by C1® with a Cs® at the centre and vice versa. Calculate the
distance between the neighbouring Cs® and CI® ions. What is the

radius of the two ions? (Aw of C's = 132.91 and Cl = 35.45)

o Watch Video Solution



https://dl.doubtnut.com/l/_ObduE0taMdLy
https://dl.doubtnut.com/l/_N3cllXa0C1Xv
https://dl.doubtnut.com/l/_jgLvh0ZcSHcy
https://dl.doubtnut.com/l/_7UK0blKZtqga

5. An ionic compound AB has a rock salt structure with A :B = 1:1. the
formula mass of AB is 6.023 y amu and the closest A-B distance is y1/3
nm.

(a) Calculate the density of the attice.

(b) If the observed density of the lattice is found to be 20 kg m 3 . then

predict the type of defect.

o View Text Solution

6. An element crystallises in f.c. c. lattice having edge length 400pm.
Calculate the maximum diameter, which can be placed in interstitial sites

without disturbing the structure.

o Watch Video Solution

7.1n diamond lattice, all attice point and alternate tetrahedral voids are

occupied by carbon atoms.


https://dl.doubtnut.com/l/_7UK0blKZtqga
https://dl.doubtnut.com/l/_e6aVMDBY7aRR
https://dl.doubtnut.com/l/_fUE6UIhc8HTQ

if diamond crystallizes in fcc form with edge length 'a’ find out .

(b) distance between the next nearest neighbours.

° Watch Video Solution

8. A metallic crystal cystallizes into a lattice containing a sequence of
layers ABABAB. ... Any packing of spheres leaves out voids in the

lattice. What percentage by volume of this lattice is empty spece?

° Watch Video Solution

9. Calculate the distance between (111) planes in a crystal of calcium.
Repeat the calculation for (222) planes. Which palnes are closer ? (a =

0.556 nm)

° Watch Video Solution



https://dl.doubtnut.com/l/_fUE6UIhc8HTQ
https://dl.doubtnut.com/l/_bD780cF0j7cV
https://dl.doubtnut.com/l/_gxndIp4wyq0p

10. Determine the miller indices of the shaded plane. Coordinates of the

corner of the plane

° View Text Solution

11. The coordinate of the three corners of a shaded face on a cubic unit

11 1 1
cell are (5, 3 1), (0, 1, 5) and <1, 1, 5) as shown in the figure.

Determine the Miller indices of the plane.

o View Text Solution

12. The density of sodium chloride at 25° Cis2.163 x 10®* kgm 3 When
X -rays rom a palladium target having waveleth of 58.1 pm are used, the
(200) reflection of sodium chloride occurs at an angle of 5.90° . How
many Na© and CI~ ions are present in the unit cell ? ( Molar mass of

NaCl =585 mol 'sin5.9° = 0.1028)

o Watch Video Solution



https://dl.doubtnut.com/l/_aaxMK7745HJa
https://dl.doubtnut.com/l/_Uqq5yY6KbvES
https://dl.doubtnut.com/l/_faEYtJvX99nO

13. What fraction (n/N) of the lattice sites are vacant at 298 K for a crystal
in which the energy required to make a defect is 1 eV.

(leV = 1.602 x 10~ ".J)

o Watch Video Solution

14. Metallic magnesium has a hexagonal close packed structure and a
density of 1.74g/cm3. Assuming magnesium atoms to be spherical,
calculate the volume of each atom and atomic radius of Mg atom (Atomic

mass of Mg =24)

o Watch Video Solution

15. Calculate the packing fraction and density of diamond if a = 3.57A .
Diamond crystallizes in fcc lattice with some more carbon atoms in

alternate tetrahedral voids.

o Watch Video Solution



https://dl.doubtnut.com/l/_uO7FH9JmoYoI
https://dl.doubtnut.com/l/_OEHQMHLedgpy
https://dl.doubtnut.com/l/_Jea0xwf3gXw0

16. Calculate the packing effeciency of a fcc crystal in which all the
tetrahedral and octahedral voids are occupied by the largest spheres

without disturibing the lattice.

o Watch Video Solution

17. Using X -rays of wavelength 154.1 pm and staring from the glancing
angle, the reflection fro sliver crystal was found to occur at § = 22.20°.
Calculate the spacing between the planes of Ag atoms that gave rise to

the above reflection. (sin22.20° = 0.3778)

o Watch Video Solution

18. A reflaction from (111) planes of a cubic crystal was observed ad at a
glancing angle of 11.2° when X -rays of wavelength 154 pm were used.

What is the length of the side of the unit cell ? (sin11.2° = 0.1944)

| o Watch Video Solution


https://dl.doubtnut.com/l/_Jea0xwf3gXw0
https://dl.doubtnut.com/l/_MNzThKvdZubG
https://dl.doubtnut.com/l/_SonTQVu0oL8G
https://dl.doubtnut.com/l/_M5MHx7y694PA

19. When an electron in an excited state of Mo atom falls L to K -shell, an
X -ray is emitted. These X -rays are diffranted at angle of 7.75° by planes
with a sepration of 2.64A . What is the difference in energy between K-
shelll and L -shell in Mo, assuming a first order diffraction ? * ( sin 7.75"(@)

= 0.1349)

o Watch Video Solution



https://dl.doubtnut.com/l/_M5MHx7y694PA
https://dl.doubtnut.com/l/_X0C30RgS4ZfJ

