(3
@
)
@
©)

(6)

(")
(8)
(9)

(10)

e (T4) [

i
R

(12)

“Shiias are classified into

= S, | -'—'"..-.‘-.ﬂ-' M — I-.._.-

mnmm

Classification of Solids

(a) 4 types (b) 3 types

(c) 2 types (d) 6 types

The solids in which there is a regular arrangement is called
(a) Amorphous solids (b) crystalline solids
(c) glassy solids (d) polymeric solids
Which solids are also called glassy solids

(a) amorphous solids (b) polymeric solids
(c) crystalline solids (d) bothaand b

The crystalline solids

(a) has no definite melting point (b) has definite melting point
(c) does not melt (d) has melting point
Which of the following is example of crystalline solids

(a) plastics (b) glass

(c) rubbers (d) zirconia

The branch of physics which is concerned with nature and properties of matter in
solids is called

(a) Solid state physics (b) Atomic physics

(c) Nuclear physics (d) Particle physics

The arrangement of molecules, atoms or ions in crystalline solids can be studied by
(a) infrared rays (b) ultraviolet rays

(c) X-rays. (d) light waves

The word amorphous means

(a) a particular shape (b) without structure | sy ([ _
(c) without form ~(d) bothhanac v N |70 o=
Polymeric solidshave . as cumpmec, with l|ghte't metais -

(a) high specific gravity | | L (e low ) ,pwc ific ¢ravit /

(c) specifiz Gravity eguai-tol lightest metals._{d) rane'Gi these
Plasticsarid vymf‘otlu ukktersare, ) '

(a) polymeric eligs), | | L (b) crystalline solids

(\. clystal lartice, | “— (d) amorphous solids
ne fafnwaa tor the natural rubber is

\d) (CaHe)n (b) (CeHa)n

(€) (CsHe)n (d) (CsHe)n

Polymers can be classified as partially or poorly

(a) amorphous solids (b) glassy solids

(c) crystalline solids (d) crystal lattice
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(13)

(14)

(15)

(16)

17)

(18)

(19)

(20)

(21)

The atoms of molecules in a crystalline solids are held together by

(a) Cohesive forces (b) Gravitational forces
(c) Adhesive forces (d) Attractive forces
The structure of NaCl is i o '
(a) Hexagonal (k) Cctagunal

(c) Cubical (o) Tetrahecras

The whelé siructiire umann 0 1y ‘he ‘repetitipr-si unit cell is called
(@) cryst! attice L1 : (b) polythene

(c) cubical Iattice | h ) (d) parabolic lattice
(sias; is kriown ast

@30l gas (b) solid liquid

(c) liquid gas (d) all of these

PAST PAPER MCQS
Which one of the following is a polymeric solid GRW-2019 (G-1I)
(a) glass (b) nylon
(c) copper (d) zinc
A solid having regular arrangement of molecules throughout its structure is called
SGD-2017 (G-I)

(a) amorphous solid (b) polymeric solid

(c) glassy solid (d) crystalline solid

The number of crystal systems are SWL-2017, LHR-2022 (G-1)
(a) three (b) five

(c) seven (d) fifteen

In cubical crystal, all the sides meet at: LHR-2022 (G-11)
(a) Acute angle (b) Abtuse angle

(c) Right angle (d) 45°

ENTRY TEST MCQS
Which of the following is an amorphous solid?
(a) Glass (b) Diamond
(c) Salt (d) Sugar

(22)

(23)

(24)

& |

(25)

(26)

Mechanical Properties of Solids s
The force applied on a unit area to produce any change in chape YOiUMe off em h
of a body is called r wWoN [ O o~

(a) tensile strain _ | (bySiress | ' -
(c) tensile stress ' [ (@)stiain L
The measui? of deforr.‘.otron of a ‘0|E-( when stressisapplied to itis called
(@) stradins | LT A S S ~(D) stress
(c) tensilefsiress, | L 4L LS T (d) shear stress
\When the siresy cnan ges the length it is called
| %MD Stradn— © (b) stress
) tensile stress (d) shear stress
The unit of stress is
(a) Nm2 (b) Nm
(c) Nm? (d) no unit

The stress is expressed by a symbol of
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(27)
(28)
(29)

()

(31)

(32)
(33)

(34)

(35)

(36}

- |

(37)

@) e

()G

The fractional change in length is called
(a) tensile strain

(c) tensile stress

The dimension of strain i

(@) [MLT '

(©) [MeZE ]

The tersil2'streinic p oducca due to
(a slhear, st ain

L {djiensiesiress

‘The volumetric strain can be expressed as
(a) AV
V,

o

(C) AV xV,

Modulus of elasticity is expressed as
stress
(@)

strain
(c) stressxstrain

The unit of Modulus of elasticity
(a) joule
(c) no unit

(b) o
(d) ®

" (b) shearsirain

(W) sheir dtiess |

(b} [MLT 7]

(d) Dimensionless

(b) volumetric stress
(d) shear stress

(b) ?_'

(o]

(@ =

strain
(b)
stress

(d) —1

stress x strain

(b) newton
(d) pascal

The ratio of applied stress to volumetric strain is called

(a) Young’s modulus
(c) Bulk modulus
Mathematically shear modulus is given by

@) ¢ ZZA
strain

/

( ) G _A\;

The relation for the Bulk modulus is expressed as ., S |

E
@ 6o A

tan 4

iV ) "
c) K=—-—I-
© ALAN

(b) shear modulus
(d) compressive modulus

% _A
(b) o

T
tan @

i/
(UY-—A-
v
1 //AV
(d) K = FxA
V x AV

[-atin cf skiear stress and shear strain is called

(@ ) Yoang’s modulus

(c) Bulk modulus

(b) shear modulus
(d) compressive modulus

The greatest stress that a material can endure without losing straight line

proportionality between stress and strain i
(a) proportional stress
(c) elastic stress

s called
(b) UTS
(d) fracture stress
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(38)

(39)

(40)
(43
(@2)
@3)
(a2)
(45)

(46)

(47)
(48)
(49)

(50)

| .1"‘;-

(52)

The maximum stress which a body can bear is called

(a) yield stress
(c) plasticity

(b) elastic limit
(d) UTS

If the stress is increased beyond the yield stress @i tne SEES ircen dogs noirecover
its original shape, this kira of behaviors cellec

(a) proportional limit

(c) plasticity V1o

The suizstences unider g il ¢ p! lastic.d
(a) brittie dubstences

(cielastin sunsiances

(a) copper
(c) lead

(b) eléstic timit
(dY UTs

cformation unt|I they break are known as

(b) ductile substances
(d) plastic substances

" Whitti-one is the example of ductile substances

(b) wrought iron
(d) all of these

The substances which break just after the elastic limit are called

(a) brittle substances

(c) elastic substances
The example of brittle substances is
(a) lead

(c) high carbon steel
Nm2is called

(a) Ohm

(c) Volt

The UTS is denoted by
(a) Om

(C) €m

(b) ductile substances
(d) plastic substances

(b) glass
(d) bothband ¢

(b) Pascal
(d) Ampere

(b) op
(d) &

When a force is applied on a wire of length ‘I’ which results in an increase in length

then the stress is known as
(a) tensile stress
(c) shear stress

(b) tensile deformation
(d) volumetric stress

By applying stress, when the shape of body is changed then the stress is said to be

(a) tensile stress

(c) compressional stress

The permanent deformation is called
(a) elastic deformation

(c) plastic deformation

(b) volumetric stress
(d) shear stress

(b) tensile deformation | L (1 .
A . — E
~ (d) compressive daformayiqn o | D

The strain energy can be r")talnwl by rf‘“smurl 1gialea wnger -

(a) force — energy graph

(c) foree-siress graph - i

The vaiie bf You 2’y Mod ‘111 s fOr w“ter
(a) 80 X, 105 N 2!

(€. 70 x 102 Nrn'2-

« Young’s modulus for copper is

(@) 110 x 10°Nm2
(c) 70 x 10°Nm

(b\ stiiass -\ Strilin-graphn |
{d} foree-extension graph

(b) zero
(d) 2.2 x 10° Nm™2

(b) 200 x 10°Nm 2
(d)o

PAST PAPER MCQS

Dimensions of strain are same as that of.
(a) Stress

GRW-2022 (G-I)
(b) Pressure
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(53)

(54)

(55)

(57)

(58)

(59)

(60)

(61)

(¢) Young’s modulus

Which are the substance called
they break.

(a) brittle

(c) amorphous

Which one I_S not a ductile n\afcrml
(a) lead- ¥
(c) copper

The Yourig’s \Io«“_lulu of Me: cury is:

(2) 7px10° Mrr

) .4(\ 7015

The crystalline structure of NaCl is.
(a) tetragonal

(c) hexagonal

Example of a ductile material is.

(a) Glass

(c) Lead

Which one is not a ductile material?
(a) lead

(c) steel

(b) ductiiz

(d) Relative permittivity
which undergo plastlc deformation-usitil,
MTN-2019<5G 1) I56D-2024 (G-1i

(d), palymekic
\ BWP-2017/((5-1)

\b)’ Stagi
(d) wrought iron

BWP-2019 (G-11)
(b) 15x10° Nm™
(d) 91x10° Nm™

MTN-2022 (G-I)
(b) cubical
(d) trigonal

BWP-2022 (G-I)

(b) Wood
(d) Diamond

(b) copper
(d) iron

RWP-2022 (G-11)

ENTRY TEST MCQS

Product of stress and strain is equal to
(a) Energy density
(c) Half of energy density

(b) Twice of energy density
(d) Reciprocal of energy density

Which of given is not correct for strain energy per unit volume stored in a deformed material

(a) %StressxStrain

(c) %x yX(Stress)2

(b) % x yx(Strain )2

(d) None of these

For a perfectly rigid body Young’s modulus is

(@) 0 (b)1

(62)

(63)

C4‘I+ h

d |

(65)

(¢) Infinity (d) Minimum

Electrical Propertias Of Solids... .' {

Those substances which have valeiice electrins sightiy! buu 1d to the‘r atoms-aie caIIed

(a) conductors
(c) super corductors

(t) insulatos |
fd seriil canguctors

Thoselsubstaneas wn'°h hive m@r’nouatp range “of conductivities are called

(a) condiugtors | 4 L
() siypet condudtols'

(c) 10%and 104 (Qm)*

(b) insulators
(d) semi conductors

“Ihd Insitancys have conductivities range in between
1) 07 and 102 (Qm) !

(b) 1029 and 102° (Qm)?
(d) 107 and 10t (Qm)

The conductors have the conductivities of the order of

(@) 10t (Qm)*
(c) 10° (Qm)™*

(b) 107 (@m)*
(d) 10° (Qm)*
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(66)

(67)

(68)

(69)

(70)

(71)

(72)

(73)

(74)

(75)

(76)

(77)

(78)

The semi-conductors have the conductivities of the order of

(@) 10t and 10 (Qm)*! (mlwmmdmﬂwgml
(c) 10%and 10 (Qm)* (d) 10" and 10 (Gmy Y |
Which theory explain the electrical prop'zriies of sviateria! [
(a) Rutherford atomic modzitheor s (b, Energy handithzory
(c) Bohr atomic model thecry, _ (d)de-Eroqiietheory |
The nuinkier of bards necessary. for elactiicalcoduction
(@2 )\ LN ML (b) 4
(c) 5 . ! (d)3
et is|lalree 1u.nber of energy states between valance and conduction bands
' '(a Jwhizhcan occupied by electrons (b) which cannot be occupied by electrons
(c) which can occupied by neutrons (d) which occupied by protons
A single crystal of silicon formed after the addition of pentavalent substance is called
(a) n-type substance (b) p-type substance
(c) p-n type substances (d) n-p-n substances
P-type substances formed after
(a) addition of pentavalent substance (b) addition of divalent substances
(c) addition of trivalent substance (d) addition of mono-valet substance

In which materials the valence electrons are bound very tightly to their atoms and
are not free

(a) n-type semiconductors (b) conductors
(c) p-type semiconductors (d) insulators
Conductors are those which have
() plenty of free electrons (b) plenty of free protons
(c) large number of free neutrons (d) all of these
The band below the forbidden gap is called
(a) conduction band (b) valence band.
(c) empty band (d) insulation band
In a solid the valance band of an atom
(a) is always filled with electrons (b) is always empty
(c) is never empty (d) none of these
In semiconductors, at which temperature there are no electrons in the conductions band
@ oK (b) 373 K
(c) 273K (d) 310K 1
Semi conductors are those materials Whl(‘h at room temperatuse have A e
(a) completely filled valence band -~ | (D)-+eily ihic T)rbluden Jen et
(c) partially filed conductiinn'band < (0)alt of thése, |
The forbidden gap in qpmla rduc ‘ol is\of thg\order of
@5eV )| |\ —~ - R Y
(©)50evit | L L) e (d) 10 eV
At 0K tine'siliccn bezo nes'a
h > arcondicthr— (b) p-type semiconductor
“{()gertect insulator (d) n-type semiconductor

The conduction band lies
(a) between valance band and forbidden gap (b) below the valance band

(c) above the forbidden gap (d) below the forbidden gap
In insulators the energy gap is
(a) very large (b) very narrow
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(c) moderate (d) does not present
(82) The Siand Ge liesin the group of periodic table
(a) 3¢ (b) 4" |
(c) 5™ [ d) 1 '
(83) A semiconductor in its extremely pure 2 (s called ',
(a) intrinsic semi-conductcys (B) extrinsiclinsutaiors |
(c) extrinsic semi-congucio’s (d} Irt=insic conductors
(84) The precess \(f adding a ! mul athaunitof impurity into the pure semiconductors
materizl iz'called’ B
(a) dioopiry - (b) doping
S Sy (d) saturating
82)  The doped semi-conductors materials are called
(a) intrinsic semi-conductors (b) extrinsic insulators
(c) extrinsic semi-conductors (d) intrinsic conductors
(86) The ratio of doping atoms to the semiconductor atom is
(a) 1:10° (b) 1:10°
(c) 10%:1 (d) 10%:1
(87) The pure Si and Ge at room temperature are called
(a) intrinsic semi-conductors (b) extrinsic insulators
(c) extrinsic semi-conductors (d) intrinsic conductors
(88) The intrinsic semi-conductor elements have atoms with
(a) 3 valance electrons (b) 8 valence electrons
(c) 4 valence electrons (d) 5 valence electrons
(89)  Which of the following is the Pentavalent elements?
(a) arsenic (b) antimony
(c) phosphorous (d) all of these
(90)  Conductivity of semi-conductor rises due to
(a) rise in temperature (b) decrease in temperature
(c) constant temperature (d) none of these
(91)  Which element is trivalent
(a) arsenic (b) boron
(c) phosphorous (d) antimony
(92) In n-type semiconductors the majority charge carriers are
(a) holes (b) free electrons.
(c) diodes (d) protons _,
(93) The p-type semi-conductor is obtained bv doping with_——_ " | |
(a) trivalent impurity - | (h)-rexavaien mpu. ity
(c) divalent impurity ~ (¢ pentavalent Imguriy |
(94) Whena baﬂery is connec*ec to Al em -cpriductoi-it estaklishes
() an giegirig fiela— ' b (h) gravitational field
(c) magFictic ti¢ld( B (d) all of these
(95) Insemigondus tors 3, | th elcurient flows due to
o@nnples \\L - (b) electrons
W | Wroblr'a&b (d) none of these
(96)" The kinds of charge carriers in semi-conductors are
(@1 (b) 3
(c)4 (d) 2
PAST PAPER MCQS
(97) At 0K, semi conductors are: LHR-2017 (G-1)
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(a) conductor (b) insulators
(c) perfect conductors (d) perfect insulators

(98) In n-type material, minority charge carriers are: Li9ir- ’01* (-1
(a) free electrons ) | (b) holes \
(c) protons (4, mesons,

(99)  Inextrinsic semi-conductors, dopkay i pf the oider i
DGK-2817 (3-11)-SRW-2019 (3-1), MTN-2(:15-G-11)

(a) 1 aten fo 10 LTS (b) 1 atom to 108
(c) Latomto 10184 B (d) 1 atom to 108
(100, [ R-type stibstanses, the minority charge carries are GRW-2019 (G-1I)
IR GYRILIES (b) protons
' (c) electrons (d) neutrons
(101) Good conductors have conductivities of the order of: LHR-2019 (G-II)
(@ 107 (Qm)* (b) 10" (Qm)*
(c) 10?2 (Qm)~ (d) 102 (Qm)!
(102) Which one of the following is not semiconductor? GRW-2022 (G-11)
(a) Germanium (b) Silicon
(c) Aluminium (d) Gallium arsenide
(103) Which one belongs to trivalent group? RWP-2019 (G-I)
(a) Aluminium (b) Antimoney
(c) Phosphorous (d) Arsenic

(104) A semiconductor will behave as an insulator at temperature
BWP-2022 (G-11), RWP-2022 (G-I)
(@ oK (b) 0°C
(c) 10K (d) 10°C
ENTRY TEST MCQS
(105) At absolute zero temperature a crystal of pure Germanium

(a) Behave as perfect conductor (b) Contains no electron
(c) Behave as perfect insulator (d) Behaves as superconductor
(106) A completely filled band is called:
(a) Conduction band (b) Valence band
Eci Forbidden band (d) Core band
D
Superconductors
(107) The materials whose resistivity becomes zero at certain temparatuie ais called
(a) conductors —ib) insulators™ v W) 3\ oy
(c) superconductors B ' (1 sbn |cnndL clor , o
(108) The first superconductor; was d'"uve ‘er-in BRI
(a) 1902 , WYNARY ’b,- 1964
(€) 1972\ N\ L) ed) 1916
(109) The critica! tvmpﬁlatueuf tn i
(2) 527K L L L (b) 7.2K
_ (MM [1ek A = (d) 4.56K
'7110) "Z.2K is the critical temperature of
(a) tin (b) aluminium
(c) lead (d) nickel

(111) The practical use of superconductors
(a) fast computer chips
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(112)
(113)
(114

(115)

(116)

(117)

(118)

(119)

(120)

(b) magnetic resonance levitation trains (MRI)

(c) powerful but small electric motors

(d) all of these

The formula for Yttrium barium copperfoside is

(a)Y2Ba2Cus O7 (), YBa2GUs O7,
(c) YBasCuz Oy (a)\YZR4,CLig 06
The YBaoCL 3 O7.Lacomes! Suse: conavcter'at'
(@) 18022, | ' WA (b) —110°C
(c) 163K A ) (d) bothband c
m umibarium ,opper OXIde reported to become superconductor by
{@,j-C'hing Pyoung (b) Prof: Yao Lian’s Lee.
(c) Prof. Yuan Lee (d) Prof: Ping Yun Lee
The temperature 77K is the
(a) melting point of nitrogen (b) boiling point of nitrogen
(c) boiling point of hydrogen (d) melting point of hydrogen
PAST PAPER MCQS
The critical temperature of mercury is: LHR-2021 (G-I)
(a) 1.18 K (b) 42K
(c)3.72K (d)7.2K
Technological application of super conductor is. MTN-2022 (G-11)
(a) microwave oven (b) MRI
(c) logic gates (d) transistors
Curie temperature for iron is DGK-2022 (G-I, I1)
(a) 1153K (b) 1023 K
(c) 750K (d) 700 K

ENTRY TEST MCQS
Magnetism in substances is caused by

(a) Orbital motion of electrons only (b) Spin and orbital motion of electrons
(c) Spin motion of electrons only (d) Hidden magnets

In MRI are used.

(a) Semi conductor (b) Super conductor

(c) Conductor (d) Insulators

(121)

(122)

‘. 123)"

(124)

Maanetic Properties of Solids i
A substance in which the magnetic field pioduce" ':J/ UM "uth ¢ nd J;n InotoN of
electrons add up to zero is-gallea._ '

(a) ferromagnetic substanc?s ! \ (b-) dli.‘”.agﬂ",tl‘l Suostf_-.nf;es.
(c) par:'mrgrlet[c_ suhstancey VoL {dy rierinagnetic substances
Cobalt:gan o aruple o R '

(a) ferrgmagnetic su: starices'— (b) diamagnetic substances
(G5, P rarhag! etic substances (d) nonmagnetic substances

.\ sudttarice in which the atoms cooperate with each other in such a way to exhibit a

strong magnetic field is called

(a) ferromagnetic substances (b) diamagnetic substances

(c) paramagnetic substances (d) nonmagnetic substances

An atom in which there is a resultant magnetic field, behaves like a tiny magnet is called
(a) magnetic tripole (b) magnetic dipole.
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(125)

(126)
(127)

(1.25)

(129)

(130)

(131)

(132)

(133)

(134)

(135)

(136)

(138)

(c) electric dipole (d) dipole
The small regions exist due to magnetic co-operation of atoms. in .e*roma'"mr'“_
substance are called

(a) ranges ) 1 \b) functions
(c) poles (d 5 doniaing
The curie temperature of |mn i \
(a) 720°C Y b 7SS C
(c) 890 | ' : (d) 650K
Which of the ¢ Ilcvun g is.nct example of diamagnetic substances
(aj.nickel 1 (b) copper
\ '_\() waer (d) bismuth
Within each domain the magnetic fields of all the spinning electrons are
(a) perpendicular to each other (b) opposite to each other
(c) parallel to each other (d) at rest

In unmagnified iron the domains are oriented in a disorderly fashion, hence net
magnetic effect of a sizeable specimen is

(a) maximum (b) zero

(c) minimum (d) remain constant
Ferromagnetic materials preserve the orderliness at

(a) high temperature (b) very low temperature

(c) ordinary temperature. (d) absolute temperature
Above the curie temperature the iron behaves like

(a) electromagnet (b) ferromagnetic

(c) diamagnetic (d) paramagnet.

To investigate the ferromagnetic material, a bar of that material such as iron is
placed in

(a) alternating current toroid (b) direct current solenoid

(c) direct current toroid (d) alternating current solenoid

When the magnetic flux density increased from zero and reaches to a maximum
value, then this stage is called

(a) retentivity (b) coercivity
(c) saturation (d) hysteresis loss
The coercivity of iron is g
(a) less than steel ~{b) more than-cuier™, | | 7+ | =
(c) equal to steel ~ | (diess than dppper |
Large area of hysteresis moo shawis tk 1 BIRRE |
(a) gaininenergy . VWL Kby araerwastage of eriergy
(c) sméllwastene of erfergy| . .| | “——{d) no wastage of energy
The suifanig inater' aI t¢ me 1% permanent magnet is
(@ ppper 1L (b) steel
A arpa ' (d) lead
During magnetization the energy dissipated per cycle of AC for iron is
(@) less than steel (b) greater than steel
(c) equal to steel (d) none of these

The phenomenon in which magnetization reduce to zero by reversing the
magnetizing current is called

221



Chapter-17 Physics of Solids

(139)

(140)

(141)

(142)

(143)

(144)

(145)

(146)

(a) saturation (b) coercivity
(c) retentivity (d) hysteresis loss _ : _
The value of reverse current which is required by —a | suigstince for s
demagnetization is called - - }
(a) hysteresis loss (k) ceercive CLwrigr]:‘.
(c) remancive current YA \ .(d',; retentivacarrent |

PAST PAPERWICQS

V/ary weak ingignetic-field produced by brain can be detected by: LHR-2021
G '

(&) Compass (b) Metallic needle

(c) Squid (d) Liquid

The most suitable metal for making permanent magnetic is SGD-2017 (G-11)

(a) iron (b) steel

(c) copper (d) aluminium

A single domain in paramagnetic substance contains nearly: FSD-2019 (G-I)

(a) 108— 10'° atoms (b) 10%°— 10% atoms

(c) 10*2— 10% atoms (d) 10*2— 10 atoms

A device used to detect very weak magnetic fields produced by brain is named as:
SGD-2022 (G-1)

() MRI (b) CAT scanner

(c) SQUIDS (d) CRO

The substances in which the atoms do not form magnetic dipoles are called
DGK-2017 (G-I)

(a) diamagnetic (b) paramagnetic

(c) ferromagnetic (d) crystals

ENTRY TEST MCQS

Iron is preferred in the core of transformers because it

(a) Is soft magnetic material (b) Has less hysteresis loss

(c) Bothaand b (d) Is hard magnetic material

When ferromagnetic material is heated

() It becomes paramagnetic above curie temperature

(b) Thermal motion is decreased — %

(c) Orderliness is attained - P | |

(d) All of these ~ Viey 4 VN

20T ey (PppicaliMuttpls Skoice Questions)
'~ (Kips Exercise)
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1)

Ans:

(2)

Ans:

3)

Ans:

(4)

Ans:

(5)

Ans:

(6)

KIPS TOPICAL SHORT QUESTIONS

17.1 CLASSIFICATION OF SOLIDS

Why glass is also known as solid liquid?
Glass is known as solid liauid bectuse its-~oleculzsiarg frreg! l|o1’|y ar angbu as in a liquid

but fixed in their relative ppsitioss. \ \ |

Defineanit { eII and givetne fnu nber'cf basic crysial system. Cubic system  Triclinic systen

L

Unit Cail:) A ‘crystallire 'soli cGnzicts 0T three dimensional A A7

basic pattain \thal repeats! wself over & over again in that FLI i Tfl;
fnate al.|, This! ¢wallest basic three dimensional structure is &~ e
' '_C:-JIFJ anit cell.” The whole structure obtained by the repetition w
of unit cell is known as Crystal Lattice. s :'5;;?_:““’
Basic Crystal Systems: There are seven different crystal (] e B
systems based on the geometrical arrangement of atoms of || |i § |’“*—*
crystalline solids. These systems are known as | LA | |l '
(i) Cubic (ii) Triclinic (iii) Tetragonal (iv) | <Lt
Hexagonal Trigenal  Rhombic  Monoclinie
(v) Trigonal  (vi) Rhombic (vii) Monoclinic systems “ﬂﬂm_ system  system
o

L
What are glassy solids? Do they possess property of flow? & L b L
Glassy Solids: “These are in fact amorphous solids having no definite and repetitive
pattern of arrangement of atoms.”
In them, atoms are randomly arranged like in liquids, but that random pattern is frozen.
Ordinary glass is an example of glassy solids.
Property of Flow: Glassy solids do not flow like liquids, but over an extended period of
time, their molecules show movement. For example, glass window becomes thicker at the
bottom if it remains vertical for a long time.
Distinguish between elasticity and plasticity.
Elasticity is the property of solid by which material returns to its original shape on
removal of stress on it.”
Plasticity is the property of material by which material does not return to its orlglm' ya
shape on removal of stress on it. o - )
Define until cell and crystal lattice. - | | -
The minimum number of particles ariangeat in, inrﬂe di. T.ﬂn ¢ nal pattern that' epeats |tself
over & over again, that reprasentsiine straoture, of entira \ryef l i5 called unit cell. The
whole struzitre obtainse-hy\the/repeiition of 1 nit, callLis-calied crystar lattice. e.g.
NaCl it-cdilical Tt 2 ,CUDIT Crystys ai‘rtne sluesimeet at right angles.
Define poiymaticistlidsiaric.give example.
lthi structure lies ‘setween crystalline solids and amorphous solids, then it is called

: ‘-.}ho!\‘,_'|_'n,_"s. These are partially or poorly crystalline solids.

rolymers are made from synthetic or naturally occurring materials. e.g.
Synthetic rubbers, nylons & plastics are the polymers. They are formed by polymerization
reaction.
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PAST PAPER SHORT QUESTION

What are polymeric solids? Give an example.  LnR-2017H0- "_
Define (i) crystal lattice or solid  (ii) unit cell. | SED-2017 (C i

What are crystalline solids? ; i NHRPURL(ALK)2017
Define until cell and crystai-iattice. BEARIERR! DGK-2017 (G-1)
Define polymeric solids ani ¢ive zvaraple, | - L DGK-2017 (G-11)

What arejcrystallite30lids? (5ive few; e, cmplpc of Crystallite solids.  BWP-2019 (G-11)
Distingiish betwezr: crystalling and siwiorphous solid. DGK-2022 (G-1), FSD-2022 (G-I1)
What is'Criystal 1_attice? Whiat is its significance? BWP-2022 (G-1)

“Distinauishibetween Amorphous and polymeric solids. BWP-2022 (G-11)

17.2 MECHANICAL PROPERTIES OF SOLIDS
How energy is stored in a deformed materials?
When a material in the form of wire is stretched, atoms of the material are displaced
against the cohesive force i.e work is being done against the cohesive force which is
stored as strain energy in the deformed materials.
Which is more elastic, steel or rubber? Why?
Elasticity is measured as the ratio of stress to strain. For a given stress, strain is much
smaller in steel than rubber, which results high elasticity of steel.
Differentiate between brittle and ductile substances.
Brittle substances: The substances which break just after the elastic limit is reached are
known as brittle substances. Glass and high carbon steel are brittle.
Ductile substances: Substances which undergo plastic deformation until they break, are
known as ductile substances. Lead, copper and wrought iron are ductile.
Differentiate between tensile and volumetric strain.
Tensile Strain: “It is the change in the length per unit original length, denoted by the
symbol &, and has no dimensions.”

Al

I

Tensile strain is also called one dimensional strain that occurs in wire.
Volumetric Strain: It is the change in volume per unit original volume, and has no
dimensions.”

. . AV
volumetric strain = — - )
0 . =

Volumetric strain is also cal'ed thr=e jlmP"‘ siopal | ,tl anw rho:.t LC(,LIL |n buh\ .naterlal
Thus \ - ’
“Both teniil¢ and, vn‘mmtnc 'straing re pre”“ﬂt tha nge'm shape of material under stress,
and has-o dlmﬁnnonﬂ -
What are'guctile and i |t|I ubstances’? Give an example of each.
I’>n| 1Ie subsiaricas!

| %170 subseinces which break just after the elastic limit is reached are called brittle e.g.

glasé and high carbon steel.

Ductile substances:

The Substances which undergo plastic deformation until they break are called ductile e.g.
lead and copper.
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Describe difference between proportional limit and elastic
limit. _
In initial stage of deformation, stress increases linearly with- 4.1
strain till we reach point A on_the clrve. This is calleo e
proportional limit (cp) \

Hook’s law is obeyed in this region OA \
From Actg Bl stress-aria Sirain-arz not propeitionai,-out if load is e 0
removes-al aivy; print netwizen'O. & thecurve will be retraced and the material returns
to its origindl i2ngth! _ )

The hoint B3lisicaliea yield point and the value of stress at this point B is called elastic

i (&)

PAST PAPER SHORT QUESTION
Differentiate between ductile and brittle substances. Give an example of each.
LHR-2019 (G-11)
Define stress and strain, what are their SI units. MIRPUR (AJK) 2017, LHR-2019 (G-11)
Distinguish between elastic deformation and plastic deformation.
GRW-2019 (G-II)
Differentiate between young modulus Y and bulk modulus K.
BWP-2019 (G-11), LHR-2021 (G-I), FSD-2022 (G-11)
Define Bulk modulus and give its units. SGD-2017 (G-11)
Differentiate between ductile and brittle substances. Give an example of each.
SGD-2017 (G-11), RWP-2019 (G-1), LRH-2022 (G-11)
Differentiate between ductile and Brittle substances. ~ SWL-2017, MTN-2019 (G-I & 1)

Which is more elastic, steel or rubble? Why? MTN-2019 (G-11)
Draw a stress-strain curve for a ductile material and then define the terms:

(1) Elastic limit.  (ii) Ultimate tensile stress. LRH-2022 (G-I)
Show that units of modulus of elasticity and stress are the same. LRH-2022 (G-11)
Define elastic limit and yield point. DGK-2022 (G-1)
Define modulus of elasticity. Write down its three kinds. RWP-2022 (G-11)
Define the term yield point and ultimate tensile stress. FSD-2022 (G-1)

What is meant by strain energy. FSD-2022 (G-11) .

17.3 ELECTRICAL PROPERTIES OF SQL ﬂ» [ {
Discuss the nature of energy gap_betwegn!a consyciion.and, ve lane nan“' ii-semi-
conductors? -
In semi-conductors valance ”)a id md uonoucfnn kani hcs very | sthall energy gap. At
room tempeiature - eleciars ju mo frarm '::an“e tg" conduction band. This energy is
suppliec "ﬂy rédm empe’atisie
What ig, meant by \,alanm buuld and conduction band?
V/alahce! Band

N aand owupled by valance electrons is known as valance band. It may be completely or

partially filled.

Conduction Band

A band which lies above the valance band. It may be partially filled or empty.
How the conductivity of Semiconductor can be raised?
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Conductivity of semiconductor can be raised by the process of doping i.e. by adding
suitable atoms in controlled amount, in the intrinsic semicondusici. Mareover,
conductivity of a semiconductor can also be increased by the effect ( i femnarature.
What is the difference between intrinsic 'and extriiic SP""IIC')I'\dL clos?

Intrinsic Semiconductor

A semiconductor in its purestifoim is celled intiins.e Serlcr noucto

Example: urz Si &-Ge& are,intrilisic semicoriductors:

Extringig Sernicoduntor

If imourity'ic accedtc, thiz . prwnbonductor then it is called extrinsic semiconductor.

There ar¢ o types:

(@) ~ype

(b) p —type
Give the order of conductivity of (i) conductors (ii) semiconductors.

(i) Conductors have conductivities of the order of 10’ (Qm)’1

(ii) Semiconductors have conductivities of the order of10° to 107 (Qm)™

How the conductivity of a conductor can be raised?
As the temperature of the conductor decreases, the amplitude of vibration of the atoms in
the lattice decreases. The probability of their collisions with free electrons also decreases
and hence conductivity increases.
What is meant by energy band theory?
The theory based in the wave mechanical model which explain the vast diversity in the
electrical behavior of insulator, semiconductor and conductors is called energy band theory.
Distinguish a donor atom from an acceptor atom.
Donor atoms: If we add the impurity atoms from the 5 group of elements in an intrinsic
semiconductor, then the four electrons of the impurity atom combines with the holes of
semiconductor, and one electron is left free. So that it can donate an electron. Such an
impurity is known as donor impurity and the atom is called donor atom.
Accepter atom: If we add the impurity with the 3™ group of elements then the three
electrons of impurity atom combines with the three holes and one hole is left which can
accept an electron such impurity is known as acceptor impurity and the atom is called
acceptor atom.
Describe briefly the formation of energy bands in semi- conductors
Semiconductors are those materials which at room temperat.resiia: el | \
(i) partially filled conduction bang- f||) pa! tlc”‘ fiifed va ewce tarid /(i) d-"”fy narrow
forbidden energy gap (of n( ordei=5f Aoyt n\) neivreen the conlluction and valence
bands. _ : |/ '

_t P/\ST P,«DER S-l RT QUESTION
Distingtlish be1wee1 mtrlrsm ‘and extrinsic semi-conductors. How would you obtain
- NF,E‘ and'n tym rndierials from pure silicon?

AN LHR-2017 (G-1), GRW-2019 (G-11)

Why charge carriers are not present in the depletion region? LHR-2021 (G-I)
Differentiate between N-type and P-type substances. LHR-2021 (G-11)
Distinguish between a valence and conduction band. SGD-2017 (G-1)
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What is mechanism of electrical conduction by holes and electrons in a pure
semiconductor element? _AoR-2018H0-0,
Distinguish between intrinsic and extrinsic semiconductors? | ]
DGK-2017(G-11) e WR-2022 (G-1), R&/P-20221G-1)
How would you obtain I‘i-t‘/pe arzPyiyra rpatericl iront p_u_r-a silicon? Illiterate it by

schematic fiagram \ SR . SWL-2019

Descrine 2hergy-wand gictlne of Insutatni? LHR-2022 (G-I)

What is deping? Wy intrirsic sersiconductors are doped? DGK-2022 (G-11)
W - 17.4 SUPERCONDUCTORS

What do you mean by curie temperature?
Such a temperature at which domains of ferromagnetic material start losing their
orderliness is called curie temperature. At the temperature above the curie temperature
the material is para magnetic. For example, iron has curie temperature of 750°C.
What do you mean by high temperature super conductor?
Any super conductor with a critical temperature above 77K, the boiling point of liquid
nitrogen, is referred as a high temperature super conductor.
Why Si or Ge show semiconductor behavior at room temperature?
At 0K, there are no electrons in the conduction band of pure Ge and Si materials and their
valance band are completely filled. It means that, at OK a piece of Ge and Si is a perfect
insulator. However, with increase in temperature, some electrons possess sufficient
energy to jump across small energy gap from valance to conduction band. This transfers
some free electrons in the conduction band. The vacancy of electron in the valance band
is known as a hole. It behave like positive charge. Thus at room temperature, Ge and Si
becomes a semiconductor.
What are superconductors? Define their critical temperature.
Super Conductors: “These are the solid materials whose resistivity is exactly equal to zero.
Below a certain temperature”
Critical Temperature: “The temperature of a conductor _
at which its resistivity drops to exactly zero and becomes Tl
a superconductor is called critical temperature as shown "“_"I"\*‘ [ |5 N
below in graph. LAy TR o l Y,
T. = 1.18 K for aluminium, =\ { ' BIRREINE |
Te=3.72 Kiortin_ | 1/ [ | || \J (AN ol i
Te = 183 K fdr qompllex | nys ||ii“.~ﬁ sirtictdre known as

ytthium, Batitm'coniberoxide (YBa2CuzOy)

o Defitie siiphl coirductors. Write down its two technological applications.
Ve materials, whose resistivity is zero below a certain temperature are called super

conductor”.

Magnetic Resonance Imaging (MRI). Magnetic resonance Imaging (MRI) uses strong
magnetic field produce by super conducting material for scanning. Computer processing
produces the image identifying tumors and inflamed tissues.
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Magnetic levitation Trains: A bullet train is lifted above the rails due to magnetic effect,
thus friction is reduced to minimum and speed can be increased up to 503 Krrih ™.
PAST PAPER SHOPT QUESTION [ | "

Write a note on superconductors. L -|R 2021 (G-11), RWF=2022 (G-1)
Define super conductor anil criticz! e noeraurs) YL MYRPUR (AJK) 2017
What dn. y:30G, mean by Curie temperatura? Wit the Curic temperature of iron

SWL-2019, RWP-2022 (G-1)
What ar» cndL Ctolis and surar bonductors’> Give one example for each. BWP-2019 (G-11)
VWant are syperics aductors? Give two uses of super conductors. BWP-2022 (G-1)

' De*ll ie-<ritical temperature and curie temperature. BWP-2022 (G-11)

17.5 MAGNETIC PROPERTIES OF SOLIDS

How domains are formed in ferromagnetic materials?
There are some materials Fe, Co, Ni, chromium dioxide and Alnico called ferromagnetic
materials. In these substances there are small regions in which atoms cooperate with each
other in such a way so as to exhibit a strong magnetic effect. These regions are called
domains. The domains are of macroscopic size of the order of millimeters or less but
large enough to contain 102 to 106,

Define coercivity.

To demagnetize the material, the magnetizing current is reversed. Current increase till
magnetization reduces to zero. This reverse current is called coercive current represented
by C on the curve.

Define saturation and remanence of hysteresis loop.
Saturation

The magnetic flux density increases from zero & reaches a
maximum value. Now material is magnetically saturated. It is

shown by point A on graph.

Remanence or Retantivity

When the current is reduced to zero, the material still remains
strongly magnetized shown by the point R. It is due to the
tendency of domains to stay partly in Ilne once they have been
aligned. [ LY B I Ty e
What is meant by hysteresis Ioorﬂ - | -
Hysteresis Loop: “It is a giapi df ) nag 1etic) fule demlt‘ B for|a materlal versus the
magne; u g “urrfuu, and s in th\ forraofd clbsed loop” It is show below Area of this
loop isaireadurs of'tie Merg/ fideaed to magnetize and demagnetize the specimen
during cne!cyclé of raagrictizing current I.

Y\ihat is meéant by magnetic resonance imaging (MRI)?

0.

"t istechnique in which strong magnetic field is produced by super conducting material

for scanning computer processing. This scanning produces the image identifying tumors
and inflamed tissues.
What is meant by hysteresis loss?

N
Ih'-||\\'.|'L‘~1w-lwli-u'.l SO
| < te -
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The area of the hysteresis loop measures the energy required to magnetize & demagnetize
the substance in each cycle. This energy is required to do work agalnst intermal fricticn ot
the domains. This energy appears as heat dissipated and is callezi i vfte ‘€S1510SS.

What is meant by coercive currert? I

The reverse current whichisneed te-deriaqnetize 4 raawefial i is kwow is coercive current.
Coercivity-cf steel is mare than iron? Why? |

Becaule hiora cuiTeiit s read to ‘migretize sieel than iron, when the material becomes
magnet} maynatizationiclirve nevei-passes through the origin.

Enqiigy dissipatzadipei-cycle for steel is more as compared to iron. Why?

USreel isaifficult to magnetize or demagnetize Hence, area of loop is large for steel while

energy loss per cycle for iron is small.
What are soft magnetic material and why?
Iron is a soft magnetic material because its domain can arranged easily.
What is meant by domain?
A small region of a substance, where 10%2 to 10'® atoms are present in Imm portion is
called domain. Each domain acts like a separate magnet.
What is squid and where is it used?
Squids (or super conducting quantum interference devices) are used to detect very weak
magnetic field such as produced by the brain.
With reference to energy, distinguish between orbital electrons and free electrons.
The electron that revolve in an orbit about the nucleus of an atom is called orbital
electron.
When a valence electron of a metal gets energy at room temperature then it can freely
move in lattice called free electron.
What are ferromagnetic substances?
Ferromagnetic Substances: “These are the substances whose magnetic dipole moments are
fully aligned parallel to each other.” Examples are: Fe, Co, Ni, Alnico, Chromium oxide.
0] They exhibit large magnetism as compared to all other substances.
(i)  They preserve the orderliness of their dipole moments at ordinary fﬂ'ﬂoeraturns -
What are the responsible factors for productlon of magnptlﬁ el in an-atom’,

- - T \ L CR2014
Spinning and orbital mot: or* of ar=electron | N an ate r1 menerate) nagnetlc field. The
charged_n:cleus |tself "\m giy mg "|53 tc.a macne'r- ~ieid but it"is much weaker than
orbital'el4circrs.” _ AN

\ PAST .",‘-\PER SHORT QUESTION

_Wm is mem’r )y nystereS|s loss? Explain briefly. LHR-2017 (G-1)
X istinguish between elastic deformation and plastic deformation. GRW-2019 (G-11)
What is meant by para, dia and ferromagnetic substances? LHR-2021 (G-I)

What is meant by hysteresis loss? How is its used in the construction of a transformer?
LHR-2021 (G-1I)
Define and explain the term of ‘coercivity’. DGK-2017 (G-1)
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What do you mean by hysteresis and hysteresis loss? How it is used in construction

transformer. DGK-2017 (G-1), SWL-2017, 2019 SD-2022K3-4), \ \

Distinguish between soft and hard magnetic material with examnlzs: .
MTN-2059'G-11) 1\WR-2022 (G-11)| FSD-20227G-1)
What is meant by hysteresizoss?EMA P-2522 (L: ", L rR 202‘ (L Il) LGK-2022 (G-1)

231



